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1 ITOSICHUTEJIBHASA 3AIINCKA

1.1 ObaacTh NpUMeHeHHsI POTrPaMMBbI

Pabouass mporpamma ydebnoro mnpeamera OOIL07 Martematuka SIBISICTCS YacThIO
00pa3oBaTeNbHOW MPOrpaMMbI TIOJATOTOBKU CIEIMAIMCTOB CPEJIHEr0 3BeHa, pa3pabOTaHHOW B
cootBercTBUU ¢ PI'OC CIIO no cnenuansroctu 23.02.01 Opranu3zanus nepeBo30K U yIpaBlIeHHUE
Ha TpaHcHopTe (10 BHAaM).

1.2 MecTo npeaMera B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CIIENHATUCTOB CPeHEro
3BeHa

Vyebnsiii npenmer OOIL0O7 Marematuka, HW3y4aeTcsi Ha YIJy0JeHHOM YpOBHe B
o0mieo0pa3oBaTeIbHOM IHKJIE Y4eOHOro IJIaHa OCHOBHOW NpogecCHOHANbHONH 00pazoBaTENbHON
nporpammel crieranbHocTd 23.02.01 Opranuszanus mepeBo30K W yIpaBlieHWe Ha TpaHcmopte (1o
BHJIaM).

[IpodeccnoHabHO-OPHEHTUPOBAHHOE COJICPIKAHUE PEATU3YeTCs B MPUKIATHOM MOJYJIC Ha
MaTepuase MPaKTUYECKUX 3aHATHI, OpPUEHTUPOBAHHBIX HA (OPMHUPOBAHKE Y O0yUYAIOLTUXCS 3HAHUH U
yMEHHI B 00JacTH MaTeMAaTUKH, HABBIKM WX MPHUMEHCHUS B TPAKTHYECKOW MPOPeCCHOHATHHON
JESITEIIbHOCTH.

1.3 O6bem yuyeOHOr0 mpeaMeTa H BU/bI y4eOHOI padoThI

Bup yyeOHo# padoThl O0BbeM yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 254
B TOM YHCJIE:
OCHOBHOE coJiep:KaHue: 206
B TOM YHCJIE:
- TeOpeTUIEeCcKoe 00ydeHue 78
- IPAKTUYECKUE 3aHATHS 128
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 6
NPHUKJIATHOT0 MOAYJIsSA):
B TOM YHCJIE:
- IPAKTUYECKUE 3aHATHS 6
CaMOCTOsITeJIbHAs padoTra 38
IIpome:xkyTouyHast arrecranus (AuddepeHuMPOBAHHBIN 3a4eT, IK3aMEH) 4




2 NIVIAHUPYEMBIE PE3YJIBTATbBI

B pesynprate u3ydyeHus mpenMera y OOyYaromIMXCS JOJDKHBI OBITH CPOPMHUPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.

JIn4yHOCTHBIE pe3yJIbTaThI

OcBoeHne TporpaMMbl MpeaMeTa COMPOBOXKAACTCS (HOPMUPOBAHHEM Y OOYHUAIOUIMXCS
JUYHOCTHBIX PE3YJIbTAaTOB:

IPAKJAHCKOI0 BOCIIUTAHUS:
YMEHHME B3aUMOJCHCTBOBATh C COLUAIbHBIMA HMHCTUTYTAMH B COOTBETCTBHUM C HX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM;

IMaTpUOTUYCCKOI'O BOCIIMTAHUA:

HEHHOCTHOC OTHOIICHUE K IT'OCYAapCTBECHHBIM CHUMBOJIaM, UCTOPUYICCKOMY U IIPUPOIHOMY
HACJICOWUIO, IaMATHHUKaAM, TpaaulusaM HapoaOB POCCI/II/I, JOCTHIXXCHHAM Poccun B HayKe,
HCKYCCTBE, CIIOPTEC, TCXHOJIOTUAX U TPYAC,

AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

CIIOCOOHOCTD OLCHUBATb CUTyallUO U MPUHUMATh OCO3HAHHBIC PCIICHUA, OPUCHTUDPYSCH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH;

OCO3HAHHC JIMYHOI'O BKJIa/la B IIOCTPOCHUC YCTOI‘/‘I‘II/IBOFO 6y,£[y1].[61"0;

9CTCTUYCCKOI'O BOCIIMTAHHUA:

9CTECTUYCCKOC OTHOIICHUEC K MHPY, BKIIIOYaA 3CTCTUKY 6I)ITa, HAaYYHOTO U TEXHHUYCCKOTO
TBOpYECTBA, CIIOpTa, TpyAda U O6IJ.I€CTBCHHBIX OTHOIJ.ICHPIﬁ;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PAa3HBIX BHJAX HCKYCCTBA, CTPECMIICHUC IIPOSABIIATH
Ka4dycCTBa TBOquCKOﬁ JINYHOCTH,

(b13MYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh 3JI0POBOrO M 0Oe3omacHoro oOpas3a >KHM3HHM, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3/I0pPOBBIO;

aKTUBHOE HEMPUATHE BPEAHBIX IPUBBIYEK M MHBIX (POPM NPUUMHEHUS Bpeaa pU3nuecKoMy
U TICUXUYECKOMY 37I0POBbIO;

TPYZIOBOTO BOCIIUTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYIOTIO0HE;

TOTOBHOCTb K aKTUBHOM JAESITEIIbHOCTA TEXHOJIOTHYECKOMN U COIMAIbHOM HAIIPABIEHHOCTH,
CIOCOOHOCTH MHUITUUPOBATH, TNIAHUPOBATH U CAMOCTOSATEILHO BBITIONHATH TAKYIO IEATEIIbHOCTS;

WHTEpEC K pazNu4HbIM cepaM MpodecCHOHATHHON NeATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccuu u peaaTu30BbhIBaTh COOCTBEHHBIEC JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh U CITIOCOOHOCTh K O0pa30BaHUIO M CaMOOOPA30BAHHUIO HA MPOTSHKEHUH BCEH
KU3HU,

9KOJIOTMYECKOT0 BOCIIMTAHUS

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpPhl, MOHUMAHUE BIHUSHUS COIHAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
r7100aIbHOTO XapaKTepa AKOJIOTHUECKUX MPobIIeMm;

AKTUBHOE HEMPUATHE NEUCTBUM, TPUHOCAIINX BPEll OKPYX AIOIIEH Cpee;

yYMEHHE IIPOrHO3UPOBATh HeOIaronpusITHeIE 9KOJIOTMYECKHE MIOCJIEACTBUS
NPEANPUHUMAEMBIX ACHCTBHI, MPEAOTBpAIIATh UX;

LIEHHOCTH HAayYHOTO MTO3HAHUS:
c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAaHHOIO Ha JHajore KyJbTyp,



CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MUPE;
OCO3HaHHE IIEHHOCTU HAYYHOMU JESTeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO ICSITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

YuureiBas  cnenuuKy MpeAMeTa, JIMYHOCTHBIE  pE3YNbTaThl B MPOTrpPaMMme
KOHKpPETHU3UPOBAHbI KaK:

JI1 - chopMUPOBAHHOCTh MNPEACTABICHUNH O MaTeMaTHKE KaK YHHMBEpPCAJIbHOM S3BIKE
HAyKH, CPEJICTBE MOJICTUPOBAHMUS SIBJICHUN U MIPOLIECCOB, UACSIX U METOJ]aX MaTeMaTHKU;

JI2 - noHuMMaHUE 3HAYUMOCTH MAaTEMATHUKH JUJIi HAY4YHO-TEXHHUYECKOTO IIporpecca,
c(hOpMUPOBAHHOCTH OTHOILLIEHHUS K MATEMaTHUKE KaK K YaCTH 00IIeYesIOBEYECKON KyIbTYpPhI Uepe3
3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX UJIEH;

JI3 - pa3BuTHE JIOTHYECKOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHUYECKOHN KYJIbTYPhl, KPMTUHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JUTsl Oyay1ien
npodeccCHoHaNBHOM NesSTeNIbHOCTH, IS IPOIOJIKEHHSI 00pa30BaHus U caMo00pa30BaHUS;

JI4 - oBiageHWEe MaTEMaTHYCCKUMH 3HAHUSMU W YMCHUSMH, HEOOXOIUMBIMH B
MOBCEHEBHOM )KM3HU, /111 OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U JAUCLUIUIUH
NpoECCHOHAIBHOTO IMKJIA, JJIA TOJy4eHHs: oOpa3oBaHuUs B 00JacTAX, HE TPEOYIOIMUX
yrayOJIeHHON MaTeMaTUYECKOM MOArOTOBKH;

JI5 - rOTOBHOCTHh M CHOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH KU3HU;

JI6 - co3HaTeNIbHOE OTHOILIEHUE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIIEIIHOM
npodeccuoHanbHOM U 0OLIECTBEHHON AESITeTbHOCTH;

JI7 - TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPYECKOW M OTBETCTBEHHOM
JIeATEIbHOCTH;

JI8 - TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOU, yueOHO-HUCCIeOBATENBCKOM, MPOSKTHOM U IPYTHX
BUJIaX JCSATEIHHOCTH,

JI9 - otHomieHne K TPOodEecCHOHATBLHON ACATEIHPHOCTH KaK BO3MOXKHOCTH YYacTHUsl B
pelIeHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIIEHAIMOHATBHBIX TTPOOIIEM.

s hopMupoBaHHS 3TUX PE3YIbTATOB Y 0O0ydaroumxcs GopMHUPYIOTCS YHUBEpCaIbHbIC
y4eOHbIe ICHCTBUS:

- IIMPOKass MOTHBALIMOHHAsT OCHOBAa Yy4eOHOW MAESITeNbHOCTH, BKIIOYAIOIIAS
CoIMaIbHBIE, yUeOHO-TI03HABATEIbHBIC  BHEITHHE MOTHUBBHI;

- yueOHO-T03HABATENBHBI WHTEPEC K HOBOMY Y4eOHOMY MaTepHany M Crnocodam
peleHns HOBOM 3a/1a4H;

- OpHEHTAIIN HAa TOHUMAaHUE MPUYHH yCIieXa B yueOHOU IeATENHHOCTH, B TOM YHCIIE
Ha caMOaHaJIu3 ¥ CAMOKOHTPOJIb pe3yJibTaTa, Ha aHaJIN3 COOTBETCTBHUS PE3y/IbTaTOB TPEOOBAHUSAM
KOHKPETHOU 3a/1auu;

- CIIOCOOHOCTh K CaMOOLIEHKE Ha OCHOBE KPHUTEpUEB YCIENIHOCTH Y4eOHOM
JeATEIbHOCTH;

- OpPHUEHTAIMsI B HPABCTBEHHOM COJACPKAaHUU U CMBICIE KakK COOCTBEHHBIX
MOCTYIKOB, TAK U TIOCTYIIKOB OKPYKArOUIUX JIFOJIEH;

- pPa3BUTHE OSTUYECKUX UYBCTB — CTBIJIa, BHUHBI, COBECTH KaK pETYJISITOPOB
MOPAJILHOTO MOBEJICHHUS.

®opmuposanue Y'Yl mpoBOAUTCS IPU TOMOIIY PEIICHUS CIEAYIOIIUX TUITOBBIX 3a7a4:

- o0ecrieueHrie BO3MOXKHOCTH CaMOCTOSITEILHON IIOCTAHOBKM Il€JIEl M 3amay B
peIMETHOM 00yUYeHUH, TPOEKTHOM 1 y4eOHO-UCCIIEI0BATEIbCKOM AESITENEHOCTH O0yaIOIINXCS;

- obecrneueHrne BO3MOXKHOCTA CAMOCTOSATEIHHOTO BBIOOpa OOYYArONIMMHUCS TEMIIa,
PEXUMOB U (POPM OCBOEHUS IPEIMETHOTO MaTepHaa;

- o0ecrieyeHne HAJIM4YUsl B 00pa30BaATENbHOM JESITEIbHOCTH COOBITHH, TPEOYIOUX
OT 00Y4aIOIIUXCS MPEAbSIBICHUS TPOIYKTOB CBOEH J1€ATEIHHOCTH.



MeTal’[peHMeTHbIe pe3yJbTaThbl

OcBoeHHe TporpaMMsbl MpeIMeTa COMPOBOXKIAETCS (OPMHUPOBAHUEM Y OOYYAIOIIMXCS
METaNpPeMETHBIX PE3YJIbTATOB:

1. OBnaseHre yHUBEpCAIbHBIMU YYEOHBIMU MO3HABATEILHBIMU JCHCTBUAMMU:

a) 0a30BBIC JTOTHYECKHE ICHCTBUS:

OTIpECIIATH ENIU JAeSITeIbHOCTH, 3a7]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHXKEHUS;

BHOCHUTH KOPPEKTHBBI B JCSATCILHOCTH, OIICHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

0) 0a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

BJIa/IETh HAaBBIKAMHU Y4eOHO-HMCCIIEI0BATEIbCKON U MPOEKTHON AESITeNbHOCTH, HABBIKAMU
pa3perieHus mpooieM;

CIIOCOOHOCTP ¥ TOTOBHOCTH K CaMOCTOATEIHLHOMY TIOMCKY METOJIOB pElICHUs
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOOB ITO3HAHUS;

dbopMUpOBaHHE HAy4YHOTO THUIA MBIIUICHUS, BIAJCHUE HAY4YHOH TEPMUHOJIOTHEH,
KITFOYEBBIMH MTOHSATHSAMHI H METOJ/IAMU;

BBISBJISITH TPUYUHHO-CIECTBEHHBIC CBSI3U U aKTyalM3UpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTYMEHTBI JJIs JOKa3aTelIbCTBA CBOMX YTBEPKIICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAIM3WPOBATh TIOJNYYEHHBIC B XOJC PCMICHUS 3aJa4d pPe3yIbTaThl, KPUTHYCCKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

YMETh TEPCHOCUTh 3HAHHWS B IO3HABATCIBHYID U  MPAKTUYCCKYI0  0OJacTH
KU3HEESATENIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJICH, TpeJIaraTh OPUTUHAIBHBIE TIOXObl U PEIICHHUS,

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

B) paboTa ¢ nHpopmMaueil:

BIIQJICTh HABBIKAMH IIOJYYCHHS HWHPOPMAIIMM HM3 HWCTOYHUKOB pPA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTh TOUCK, aHallu3, CHUCTEeMAaTH3allMI0 ¢ HHTEPIPETALHUIO
UHGOPMAIIUN PA3JIMIHBIX BHJIOB U OPM TPEIACTABICHUS;

WCIIOJIb30BaTh CpEACTBA WH(DOPMANMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pElIeHUHd KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/a4 C COONIOJCHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHECHBI, PECYPCOCOSPEIKESHUS, MPABOBBIX H
ATHUYECKUX HOPM, HOPM WH(OPMAIIMOHHON OE30MaCHOCTH.

2. OBnaicHUE YHUBEPCATHHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMH:

a) obieHue:

OCYIIIECTBIIATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacrmo3HaBaTh HeBepOaJlbHBIE CpEACTBa OOIICHHWS, MOHMMATh 3HAYEHHE COLHUATBHBIX
3HAKOB, PACIO3HABATH MPEIIMOCHUTKH KOHPIMKTHBIX CUTYallUi U CMATYaTh KOH(IJIUKTHI;

BIIQ/IETh PA3IMYHBIMH CIIOCOOaMH OOIIEHUS U B3aUMO/ICHCTBHUS;

apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMATYATh KOH(MINKTHBIC CUTYaIUH;

pa3BepHYTO M JIOTUYHO M3JaraTh CBOKO TOYKY 3PEHUS C HCIOIB30BAHUEM SI3BIKOBBIX
CPE/CTB;

0) coBMecTHas IesTeIbHOCTD:

MMOHUMATh U UCHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYAIbHON pabOThI;

MPUHAMATH 1€ COBMECTHOW JeATEIbHOCTH, OPraHW30BHIBATH M KOOPAMHUPOBATH
JIEUCTBUSA 110 €€ IOCTUXKEHUIO: COCTABIISITh TUIaH ICUCTBUM, pacipeaeisaTh POJIU C y4€TOM MHEHUH
YYaCTHHUKOB O0OCYX/1aTh pPe3yIbTaThl COBMECTHOU pabOTHI;

npeasaraTb HOBbIE MPOEKTHI, OLEHUBATh HJAEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

KOOPJIMHUPOBAaTh W BBIIOJHATH pPaOOTy B YCJIOBHUSIX pPEATbHOIO, BHUPTYalIbHOIO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;



OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMYHBIX CUTYaLMsIX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

3. OBnaseHrEe YHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUSMMU:

a) caMOOpraHu3aIus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIBHYIO JEATEIBbHOCTD, BBIBIATH MPOOIEMBI,
CTaBUTh U (OPMYJIHMPOBaTH COOCTBEHHBIE 33Jaul B 00pa30BATENbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIHO COCTaBJISAITh IUIAH PELIEHUS ITPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUN;

JieJ1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBIICHUIO IUPOKOH SPYIULIMH B Pa3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIJICTh HABBIKAMH ITO3HABATEIBHON pedIeKCHU KaK 0CO3HAHHS COBEPIIAEMBIX JICHCTBUI
Y MBICIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIIOJIH30BATh MPUEMBI pe(IICKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, Ipeanoarauii chpopMUPOBAHHOCTS!

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh IOHUMATh CBOE AMOLIMOHAIILHOE COCTOSIHUE,
BUJICTh HAIpaBJIEHUS PAa3BUTUS COOCTBEHHOMN 3MOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

caMOperyJIMpOBaHMUsl, BKJIIFOYAIOLIETO CaMOKOHTPOIJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3@ CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJaNTHUPOBAThCA K HMOIMOHAIBHBIM
M3MEHEHUSM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAallUU, BKIKOYAIOIIEH CTPEMIIEHHE K IOCTHIKCHHMIO LIEJIH U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHHUE JIEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAaUBaTh OTHOLIEHHUS C JPYTUMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTb KOH(INKTHL,

T') IpuHATHE ce0s U IPYTUX JIOJeH:

MPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI W apryMEHTBl JpYrMX JIIOJEHd IpU aHAJIW3€ pe3ylbTaToOB
JeSITEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH.

VYuyurbiBas crneuu@uky mpeaMeTa, MeTanpeIMETHble  pe3yiabTaTbl B IpOrpamMme
KOHKPETU3UPOBAHbI Kak:

MI1 - yMeHue ompenensTh Ielu AesSTENIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUH HX
JOCTUKEHUS;

M2 - ymeHHE BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OIICHUBATh COOTBETCTBHE
pE3yJBTAaTOB LIESAM, OLIEHUBATh PUCKH MTOCIEACTBUI 1€ATEINbHOCTH;

M3 - BnajeHue HaBBIKAMHU YYE€OHO-HCCIIENOBATEIBCKOM M TMPOEKTHOW AESITEIBHOCTH,
HaBBIKAMU pa3pelieHust mpooiem;

M4 - cnocoOGHOCTP M TOTOBHOCTh K CAMOCTOSATEIBHOMY IOMCKY METOJIOB pEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

M35 — cr1ocoOHOCTD BBISBIIATH IPUYMHHO-CIIEJICTBEHHBIE CBA3H U aKTyaJIM3UpOBaTh 3a/1a4y,
BBIIBUTAaTh TUIIOTE3y €€ pElICHUs, HaXOOUThb apryMEHThl JUIsl J0Ka3aTelbCTBAa CBOMX
YTBEPXKACHUM, 3a1aBaTh IAPaMETPbI U KPUTEPUH PEILICHUS;

M6 - crocOOHOCTH aHATU3UPOBATHh MOJYYECHHBIE B XOJE PELICHMS 33Ja4d PE3YJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTD, IPOrHO3UPOBATh H3MCHEHHUE B HOBBIX YCIOBHSAX;

M7 - cnocoOHOCTh BBIABUTATh HOBBIE HJEH, IpeliaraTb OPUTHMHAIbHBIE MOJXOAbI U
peleHus,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS;



M8 - BnaseHWe HaBBIKAMU MOJY4eHHUS HH(OpMAIMM U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CIIOCOOHOCTh ~ CAMOCTOSITENIBHO ~ OCYILECTBJIATH  MOMCK, AHAJIW3, CHCTEMAaTH3alUl0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3THUHBIX BUOB U (OPM IMPE/ICTABICHHUS;

M9 - CcHocoOGHOCTh OCYIIECTBISATh KOMMYHUKAallMM BO BceX cdepax IKU3HHU;
apryMEHTHPOBAHHO BECTH AMAJOr, YMETh CMTr4aTh KOH(DJIUKTHBIC CUTYaIlMH;, Pa3BEpPHYTO M
JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPENICTB;

M10 - cnocoOHOCT MOHMMATh M HUCIOJB30BAaTh IPEHMYIIECTBA KOMAaHIHOH U
UHIUBUYaJIbHOM palOThl; MPUHMMATh LIEIM COBMECTHOW JAEATENbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATH JICUCTBHUS MO €€ TOCTUKEHUIO: COCTABIATD IUIAH JEUCTBUM, PACIIPEAEHATD POJIU
C y4eTOM MHEHUH YYaCTHMKOB 0OCYKIaTh pe3yJbTaTbl COBMECTHON pabOThl; IpeasaraTh HOBbIE
IIPOEKTHI, OLICHUBATh UJEU C NO3ULUU HOBU3HbBI, OPUTMHAIBHOCTH, IPAKTUUECKON 3HAYMMOCTH;
OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE IMOBEACHHUE B PA3JIMYHBIX CUTYALHAX, HPOSABIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITNATHBHBIM.

M1l — yMmeHue caMOCTOSTENBHO COCTaBIATh IUIAH pelIeHUs NpoOJeMbl C y4eTOM
MMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHHUIA;

M12 - cnocoOGHOCTh JaBaTh OLEHKY HOBBIM CUTYalUsiM, BHOCHUTb KOPPEKTHUBBHI B
JeSTENIbHOCTh, ~ OLIEHWBAaTh  COOTBETCTBME  pE3YyJbTaTOB  IIE€JsAM; BJAJETh  HaBbIKAMU
IIO3HABATENbHOM pedeKcuM KaK OCO3HaHUS COBEPILAEMbIX JACUCTBUI M  MBICIUTEIbHBIX
IPOIIECCOB, MX PE3yJbTaTOB M OCHOBAHWH; HCIIOJIIB30BaTh NMPHEMBbI peIEKCHU Ui OLEHKU
CUTYalll{, BBIOOpA BEPHOTO pEILICHMUS;

Jnist pOpMHPOBAHUS ITUX PE3YIBTATOB Y 00ydaromuxcst GOpMHUPYIOTCS YHUBEPCATbHbIC
yueOHble efcTBuU:

Perynarusnsie

- IPUHUMATh U COXPAHATh y4eOHYIO 3a/auy;

- YUNTBHIBaTh BBIJEJIICHHBIE TPENO/JAaBATEIEM OPUEHTHPHI JEUCTBUS B HOBOM
y4eOHOM MaTepuasie B COTPYIHUYECTBE C MpenojaBaTeseM;

- IUIAHUPOBAaTh CBOW JEWCTBUS B COOTBETCTBUU C IIOCTaBJICHHOH 3adayeil u
YCIIOBUSIMU €€ pealln3alliy, B TOM YHCIIE BO BHYTPEHHEM IUIAHE;

- YUNTBHIBaTh YCTAHOBJIEHHBIE MpaBWJia B IUIAHWPOBAHMM U KOHTpOJIE cHocoda
peleHus;

- OCYIIECTBJISITh WTOTOBBIM M TOLIATOBBIM KOHTPOJIb IO pe3yabTaTy (B ciydae
paboThl B MHTEPAKTHBHOM cpeJie MOJIb30BaThCs peakiel Cpeibl pelieHus 3a/1a4n);

- OLICHMBAaTh IPABWJIBHOCTb BBIOJIHEHUS JEWCTBHUS Ha YpPOBHE aJ€KBAaTHOM
PETPOCHEKTUBHOM OLIEHKH COOTBETCTBUS PE3Yy/IbTaTOB TPEOOBAHUIM JaHHOM 3a/1a4u U 3aJIa4HOM
obnacru;

- aJIcKBaTHO BOCIIPMHUMATH NPEAJIOKEHNUS U OLIEHKY NIPENOoJaBaTeNel, TOBapUIIEH,
poAUTENEH U IPYTUX JTOJEH;

- pas3nnyarh Croco0 U pe3yibTaT AeHCTBHS,

- BHOCHTb HEOOXOMMbIE€ KOPPEKTHUBBI B JICHCTBHE MOCIIE €0 3aBEPLICHHS HA OCHOBE
€ro OLIEHKHU U y4€Ta XapakTepa CAEIaHHBIX OIIUOOK, NCIOIb30BATh MPENIOKEHHS M OLICHKH IS
CO3/IaHMsI HOBOTrO, OOJiee COBEPUIEHHOI'O pe3yjbTaTa, HCIOJIb30BaTh 3amuch ((UKCalH0) B
mudpoBoil ¢opme Xolla M pe3yibTaTOB pelIeHHs 3aJauyd, COOCTBEHHOW 3Bydallel peud Ha
PYCCKOM, POJIHOM U MHOCTPAHHOM SI3bIKaX.

Ilo3HnaBaTenbHbIE

- OCYIIECTBIISATh MOMCK HEOOXOAMMOW HH(GOpMAalUU Ui BBIIOJHEHUS Y4eOHBIX
3aJaHUi ¢ MCIOJB30BAaHWEM Y4YeOHOM JMTepaTypbl, SHUUKIONEANMN, CIPAaBOYHUKOB (BKIIOYAs
JJIEKTPOHHBIE, LHU(POBBIE), B OTKPHITOM HHPOPMALMOHHOM IPOCTPAHCTBE, B TOM YHCIE
KOHTPOJIMPYEMOM NpocTpaHCcTBe MIHTEepHETAa,

- OCYIIECTBIISATh 3aMKCh ((PUKcaInio) BEIOOPOUYHON MH(GOPMAITIH 00 OKpYKaroIeM
MHpE 1 0 cebe caMoM, B TOM 4HcIie ¢ ToMonsio HHCTpyMeHToB MKT;

- UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPE/ICTBA, B TOM YHCJIE MOJIENIN (BKIIIOUYast
BUPTYaJIbHBIC) U CXEMBI (BKJIIOYAsi KOHLIENTYAJIbHBIC) IS peIIeHUs 3a/1a4;



- CTPOUTH COOOIICHHUS B YCTHOM U MUCHbMEHHOM (hopMme;

- OPUEHTHPOBATHCS HA pa3HOOOpa3ue crocoOOB pelIeHus 3a1ay;

- OCHOBaM CMBICJIOBOI'O BOCIIPUATHUS XYA0KECTBEHHBIX U I0O3HABATENIbHBIX TEKCTOB,
BBIJICJIATh CYILECTBEHHYI0 HMH(OpMAIMIO U3 COOOLIEHWH pa3HBIX BHUJOB (B IEPBYIO Ouepeib
TEKCTOB);

- OCYLIECTBIIATh ~ AHAIM3  OOBEKTOB C  BBLACICHMEM  CYIIECTBEHHBIX U
HECYUIECTBEHHBIX IPU3HAKOB;

- OCYILECTBIISATh CHHTE3 KaK COCTAaBJICHHUE LIEJIOT0 U3 YacTel;

- IPOBOJUTH CPABHEHUE, CEPUAIHIO U KIACCU(UKAIUIO 110 331aHHBIM KPUTEPUSIM;

- yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U B M3y4aeMOM KpyTe sIBJICHUI;

- CTPOUTH pacCyXkaeHuss B (opMe CBSI3U HPOCTBIX CYXKACHUH 00 OOBEKTe, €ro
CTPOEHUU, CBOICTBAX U CBA3AX;

- 0000mIaTe, T. €. OCYHIECTBISATh T'€HEPATU3AIMIO W BBIBEJCHHE OOIIHOCTH IS
LIEJIOTO Psijia WK KJacca €IUHUYHBIX OOBEKTOB HAa OCHOBE BBIJICJIEHUS CYILIHOCTHOM CBS3H;

- OCYILIECTBJIAATh TOBEJIEHUE IO MOHSATHE HAa OCHOBE paclO3HABaHUS OObEKTOB,
BBIJICJIEHUS CYILIECTBEHHBIX IPU3HAKOB U UX CUHTE34;

- YCTaHAaBIIMBATh AaHAJIOTHH;

- BJIAJICTh PsI0M 0OLIMX NpUEMOB pelleHus 3aad. KoMMyHUKaTuBHBIE

- aJIeKBaTHO MCII0JIb30BaTh KOMMYHUKATUBHBIE, NIPEXKJIE BCEIO PEUEBbIE, CPEACTBA
JUIS peIIeHUs pa3InYHbIX KOMMYHHUKATUBHBIX 3314, CTPOMTh MOHOJIOTHUECKOE BbICKA3bIBaHHE (B
TOM YHCJIE COTPOBOXKAS €T0 ayTMOBHU3YAIbHOM MOIAECPIKKON ), BIAJIETh TUATIOTHIECKON (hopMoit
KOMMYHHKAIIMH, MCIIOJB3Ysl B TOM uucie cpeactBa U uHCTpyMeHTsl MKT u nuctaHumoHHOro
OOIIICHUS,

- JIOIIYCKaTh BO3MOXKHOCTb CYHIECTBOBAHMS Y JIFOAECH pa3iIUYHBIX TOYEK 3PEHHUS, B
TOM YHCJIE HE COBIAJAIOIINX C €r0 COOCTBEHHOW, M OPUEHTUPOBATHCS Ha MO3UIUIO MapTHEPA B
OOIIEHUH U B3aUMOJICHCTBUH;

- YUUTBIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHAILIMY Pa3IMYHbIX MO3UIUN B
COTPYJIHUYECTBE;

- (bopMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO;

- JIOTOBapUBATHCA U MPUXOAUTH K OOLIEMY PEIIEHUI0 B COBMECTHOM /1€ATEIbHOCTH,
B TOM YHCJIE B CUTYallu! CTOJIKHOBEHUS HHTEPECOB;

- CTPOUTH MOHSATHBIE JJIs1 MapTHEpPA BBICKA3bIBAHUS, YUUTHIBAIOIINE, YTO MapTHED
3HAeT U BUJUT, a YTO HET;

- 3a/1aBaTh BOMPOCHI;

- KOHTPOJIMPOBAThH ACUCTBHS MAPTHEPA;

- MCIIOJIb30BATh PeYb JJISl PETYJISIUN CBOETO AEHCTBHS;

- a/IeKBaTHO MCIIOJIb30BaTh PpEYEBbIE CpEACTBA Ui PEIICHHs Pa3IUYHBIX
KOMMYHHUKATHBHBIX 3a/lad, CTPOUTh MOHOJIOTHUYECKOE BbICKa3bIBaHHE, BJIAJI€Th JHUAIOTHYE€CKON
dbopmoii peun.

®opmupoBanue Y'Y /[ npoBOAUTCS P MOMOIIN PEIIEHUS CIEAYIOINX TUITIOBBIX 3a/1a4:

- HOJUIMCIUITIMHAPHBIE U METAIlPEIMETHbIE OTPY>KEHUSI 1 UHTEHCHUBBI,

- METOI0JIOTHYECKUE U PriIoco(CcKre CeMUHAPHI;

- ydaeOHO-HUCCle1oBaTeNbcKas paboTa 00yJarmuxcs, KOTopas Iperoiaraet BEIOOp
TEMaTHUKW MCCIEJOBAHUSA, CBSI3aHHOM C HOBEWIIMMH JOCTIKEHUSIMH B O0OJacTM HayKH U
TEXHOJIOTHI;

- KOMIUICKCHBIE 3a/laud, HAIIPABJICHHBIE HAa pELICHHE AaKTYaJbHBIX MpoOIeM,
Jexalux B OmpkaiiieM OyayiieM oOydaromMxcsi: BRIOOp AaibHEWIIeld o0pa3oBaTeIbHOW WIIH
paboueil TpaekTopuu, onpeAeIeHUEe )KU3HEHHBIX CTPAaTeruii U T.11.;

- NOJy4eHHE  MPEIMETHbIX  3HAaHMH B CTPYKTypaX,  aJlbTEPHATUBHBIX
00pa30BaTEeIbHONM OPraHU3allK: y4aCTHE B AUCTAHIIMOHHBIX KOHKYPCAaX U OJIMMIINAIAX;

- CaMOCTOSITENIbHOE OCBOCHHE TJIaB, pa3eioB U TEM y4eOHOTro MpeaMeTa;

- CaMOCTOSITENIbHOE B3aUMOJICHCTBHE c UCTOYHHUKAMU pecypcoB:



UH(POPMALIMOHHBIMA UCTOYHUKAMH, (POHIaMU, IPEICTABUTEISIMU BIACTH U T.IL.;

- CaMOCTOATENIBHOE YIPABICHUE PECYPCAMU, B TOM YUCIIE HEMATEPUAIIbHBIMU;

- NpPE3CHTAlMS Pe3yJbTaTOB MPOEKTHOH padOThl HAa pa3IMyYHBIX JTamax ee
peanu3anuu

IIpenmeTrHble pe3yabTaThI

TpeOoBaHusl K HpPEAMETHBIM pE3yJbTaTaM OCBOCHHS YIIYOJSHHOTO Kypca y4eOHOTO
npeamera OOI1.07 Mamemamuxka:

I11 - ymenue omepupoBaTh MOHATHAMH: OINpEAETCHHE, aKCHOMa, TeopeMa, CIEACTBHE,
CBOWCTBO, MPHU3HAK, JI0KA3aTeIbCTBO, PABHOCWIbHbBIE (POPMYIUPOBKH; YMEHHE (HOPMYIHPOBATH
oOpaTHOE€ W MPOTHUBOIOJOKHOE YTBEPXKIEHUE, NPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI,
MCII0JIb30BaTh METO/1 MAaTEMAaTUUYECKON MHAYKLIUN; TPOBOAUTH JI0KA3aTEIbHbIE PACCYXKACHUS IIPU
peIlIeHnH 3a/1a4, OLIEHUBATh JIOTHUECKYIO TPABHILHOCTD PACCYKICHUM;

[12 - ymeHnue omepupoBaTh MOHSATUSMU: MHOXKECTBO, MOAMHOXKECTBO, OINEpaIluu HaJ
MHOXECTBAMHU; yMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OIMCAHUS
pealbHBIX MPOILIECCOB W SBIICGHUN U MPHU PEIICHUU 3a/ady, B TOM YHUCJIE U3 JPYIHX Y4eOHBIX
MPEAMETOB;

I13 - ymeHue omepupoBaTh MOHIATUSIMH: rpad, CBA3HBINA Tpad, AepeBo, LUK, rpad Ha
MJIOCKOCTH; YMEHHE 3a7aBaTh U OMHUCHIBATH Tpadbl Pa3IUYHBIMH CIOCOOAMU; HCIIOJIb30BaTh
rpadbl Ipu peleHuy 3aaad;

[14 - ymenue cBOOOJHO OmepUpoBaTh MOHATUSAMHU: COUYETaHHE, MEPECTaHOBKA, YHCIIO
COYeTaHUul, YMCII0 NepecTaHOBOK; OMHOM HbIOTOHA; yMEeHUE MPUMEHATh KOMOMHATOPHBIE (DaKThI
U pacCyKIEHUS IJIsl peLIeHUs 3a1a4;

II5 - YMCHHE OIICPUPOBATH INMOHATHAMHA: HATYPAJIbHOC YUCIIO, LEJIO0C YUCIIO, OCTATOK IIO
MOAYJII0, pallMOHAJIBHOC YUCIIO, HUPPANHUOHAIIBHOC YHUCIIO, MHOXCECTBA HATYPAJbHBIX, HCJBIX,
panuoOHaJIbHBIX, I[CI\/’ICTBI/ITGJ'II)HBIX quceil; YMCHUC HCIOJb30BATH IMPU3HAKU OCIIMMOCTH,
HalMEHBIINH O6H_[HI>'I JACINUTCIIb U HAUMCHBIIICC O6H.[CC KpaTHOEC, AJITOPpUTM EBKJ’II/II[a IIpH PCIICHUN
3a71a4; 3HAaKOMCTBO C pa3JIMYHbIMU IMO3UITUMOHHBIMH CUCTEMAaMU CHHUCIICHUS,

I16 - ymenue cBOOOTHO ONIEPUPOBATH MOHITUSMU: CTETICHB C IISJIBIM ITOKA3aTeNIeM, KOPEHb
HaTypaJ'II)HOI\/'I CTCIICHHU, CTCIICHb C paHI/IOHaJ'IBHI)IM IIoKa3aTcjieM, CTCIICHb C }IeﬁCTBHTeHBHBIM
(BeriecTBEHHBIM) TMOKa3aTeNeM, JIorapudmM Yuciaa, CHHYC, KOCHHYC W TaHT€HC MPOHM3BOJIHHOTO
YHCIIa;

I17 - ymeHune omepupoBaTh MOHSATHUSAMHU: TOXIAECTBO, TOXKAECCTBEHHOE MpeoOpa3oBaHHUeE,
ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YPAaBHEHU W HEPABEHCTB, PABHOCUJIILHOCTH YpPABHEHHIA,
HEPAaBEHCTB W CHUCTEM, palHOHAIbHBIE, HWpPAlMOHAIbHbIC, TOKA3aTeIbHbIC, CTEICHHBIE,
norapudmuueckre, TPUrOHOMETPUUYECKHE YPAaBHEHHUS, HEPABEHCTBA M CHCTEMbI; YMEHUE PEIIaTh
ypaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3JIMYHBIX MPUEMOB; pPEIIaTh YpaBHEHHS,
HEPABEHCTBA U CHUCTEMBI C ITAPAMETPOM; IPUMEHATh YPABHEHUSI, HEPABEHCTBA, UX CUCTEMBI JJISI
pEIIeHUsT MaTEMaTHYECKUX 3a/1a4 M 33]1a4 U3 PA3IMIHBIX 00J1acTe HAYKH B peaTbHOM KU3HU;

I18 - ymenue cB0OOOIHO ONEpUPOBATh MOHATUAMU: TpaPuK QYHKIUHU, 0OpaTHaAs QYHKINA,
KOMITO3HIMS (DYHKIUH, NUHEHHas (QYHKIWS, KBaapaTU4dHas (yHKIUs, cTEreHHas (QYHKIHS C
HEeNbIM  [OKa3aTeleM, TPUTOHOMETpUYeckhe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMH, TTOKa3aTeabHas U jorapudmMudeckas GyHKIUHA, YMEHHE CTPOUTH Tpaduku QyHKIUH,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB PyHKITHIH;

YMEHHE UCIIOJIb30BaTh TpapuKy GYHKIHM 11 U3y4EHUs MPOIIECCOB M 3aBUCUMOCTEN MpH



peLIeHUH 33134 U3 APYTrUX y4eOHBIX MPEIMETOB U U3 peallbHOW JKU3HU; BBIpaXaTh (hopMyIaMu
3aBUCUMOCTH MEXKIY BEIUYMHAMU;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMH: YETHOCTh (YHKIHH, NEPUOTUYHOCTH
GyHKIIMM, OrpaHUYEHHOCTh (YHKIMHU, MOHOTOHHOCTb (YHKIHMH, 3KCTpeMyM (QYHKIUH,
HanOoJpIllee M HaWMEHbIEe 3HaueHHs (QYHKIUM Ha NPOMEKYTKE; YMEHHE TPOBOAMUTH
uccienoBanue QyHKINU;

YMEHHUE HCIOJb30BaTh CBOMCTBA M Trpadukd (QYHKUUH UIs pPEUICHUs YpaBHEHHI,
HEpaBEHCTB M 33Jay C IapameTpamu; M300pakaTb Ha KOOPJAMHATHON IIOCKOCTH MHOYKECTBA
pELIEHNUI YpaBHEHU, HEPABEHCTB U UX CUCTEM;

I19 - YMCHUC CBO6OI[HO OIICPHUPOBATD ITOHATHUAMM: IIOCIICAOBATCIIBHOCTD, apI/I(bMCTI/I‘ICCKaH
nporpeccusa, recoMECTpHUUCCKasaA IIpOorpeccus, OECKOHEYHO y65113a10111a;1 ICOMCTpHUUCCKaAs
nporpeccusda; YMCHHUC 3aJjaBaTh IMOCJICAOBATCIIbHOCTH, B TOM YUCJIC C IMOMOLIBIO PCKYPPCHTHBIX

popmyur;

I110 - ymeHue onepupoBaTh NOHITUSAMHU: HENIPEPHIBHOCTD (DYHKIIUHU, ACUMIITOTHI I'paduka
(GyHKUMU, TiepBas U BTOpasl MPOU3BOJHAS (PYHKLUH, T€OMETPUUYECKUNH U (DU3MYECKHH CMBICIT
IIPOM3BOIHOM, IEPBOOOPA3HAs, OTIPEIeIICHHBIA HHTETPAJ; yMEHUE HAXOIUTh ACHMITOTHI rpaduka
(GYHKLUYU; yMEHUE BBIYMCIATH IMPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U KOMIIO3ULIUU
GyHKINH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QyHKINY;

YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO JUIS WCCIENOBAHUS (YHKIHMHA, IS HAXOXKICHHUS
HAWTYYIIIero peleHus B MPUKIAJHBIX, B TOM YHCJIE CONUAITBHO-YKOHOMUYECKUX U (PU3UIECKUX
3ajadax, /Ui ONpeAeieHUs CKOPOCTU M YCKOPEHUs; HaXOOUTh IJIOUIaau M 00beMbl (uryp c
MIOMOIIIFI0 MHTETpaia; MPUBOIUTH MPHUMEPHl MAaTEMATHYECKOTO MOJICIHPOBAHUS C MOMOIIBIO
T depeHIMaIbHbIX YpaBHEHUH];

I[111 - ymeHuwe omnepupoBaTb MOHATHAMH: KOMIUIEKCHOE YHCIIO, COIPSYKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4ucia, popma 3amicH KOMITJIEKCHBIX
yucen (reoMeTpuueckas, TpPUTOHOMETpUYecKas M airedpanueckas); yMeTb MPOU3BOIUTH
apu@meTnyecKkrue IEeHCTBUS C KOMIUIEKCHBIMU UYMCIAMM; MPUBOIUTH MPUMEPHI UCIOIb30BaHUS
KOMILIEKCHBIX YHCEIL;

I112 - ymenue cB0OOAHO ONEpUPOBATh MOHATUSAMU: CpeiHee apupMeTHIecKoe, MeANaHa,
HauOoJbIllee U HAaUMEHbIee 3HAYEHUs, pa3Max, IUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE JUIs
ONMCAHUs YHMCIIOBBIX JIAHHBIX; YMEHHE HCCIENOBaTh CTAaTUCTUYECKHUE NAHHBIE, B TOM YHUCIE C
OpUMEHEHHEM TIpadUuecKuX METOJIOB M D3JEKTPOHHBIX CPEICTB; TIpaduyeckd HcCIeI0BaTh
COBMECTHbIE HAOIIOACHHS C TOMOIIbIO AMAarpaMM PacCeUBaHUsI U TMHEHHOMN perpeccuu;

IT113 - yMeHHe HaxXOIUTh BEPOSATHOCTU COOBITUH C HCIOJNB30BaHUEM TpaduyecKux
METOJIOB; MPUMEHSATH JJIsl peleHus 3aaad (GOpMyJbl CIOXKEHUS M YMHOKEHUS BEPOSATHOCTEM,
dbopMyny moIHOW BeposITHOCTH, Gopmyiny bepHymin, komOuHaTOpHBIE (DAKTBI U (DOPMYIIBI;
OLIEHUBATh BEPOATHOCTH pEAbHBIX COOBITHI; yMEHUE ONEepUpOBaTh MOHATUAMU: CllydailHas
BEJIMYMHA, pACHpe/e]IeHNe BEpPOATHOCTEH, MaTeMaTUYecKoe OXXHJaHue, JUCIepcus u
CTaHJApTHOE OTKJIOHEHHE CIy4yailHOH BENWYMHBI, (YHKIUH paclpelnesieHus U IUIOTHOCTU
PAaBHOMEPHOTO, TOKa3aTeIbHOTO M HOPMAJIbHOIO paclpesieleHuil; YMEHHE MCIIOJIb30BaTh
CBOICTBA M3yUYEHHBIX PACIPENEICHUM IS pELIeHMs 3aJay; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH
OONBIIMX 4YKMCEd, METOJbl BHIOOPOUHBIX MCCIEIOBAHUN; YMEHUE IPUBOJIUTH INPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUIX;

[114 - ymenue cBOOOJHO OINEpUPOBATH TOHATHSAMHU: TOYKA, MNpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM Yrojl, JBYIPAHHBIA yroJ, TPEXIPaHHBIA YIoJl,



IepeceKarolrecsi, MNapayieibHble M CKPEIIUBAIOMIMECS MpsMble, MNapaIeIbHOCTh |
NEePIECHINKYISIPHOCTh NPSAMBIX M IFIOCKOCTEH, Yrod MEXIy NMPSMBIMH, YTOJI MEXIy MpsAMOil U
IUIOCKOCTBIO, YTOJI MEX/y TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BATh IPU PEIICHUH 3a/1a4 U3y4YEeHHbIC
(haKThl 1 TEOpPEeMBbI INIAHUMETPHH; YMEHHE OLIEHUBATH Pa3Mephl 00BEKTOB B OKPYKAIOIIEM MUPE;
YMEHHUE ONEpPUPOBATh MOHATUSMH: MHOTOTPAaHHHK, CEYEHHE MHOTOIPAaHHHMKA, NPaBUIbHBIN
MHOTOTPaHHHK, IpU3Ma, THpaMuaa, GUrypa 1 MOBEPXHOCTh BPAILICHUS, MINHIP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHHMs] KOHyca M LMIMHIpA, IapaulesIbHble OCHU WIIH
OCHOBaHHIO, CEUCHHE MIapa, TNIOCKOCTh, KAaCAOIIasics cepbl, HMINHAPA, KOHYCa; yMEHHE CTPOUTh
ceueHre MHOTOrpaHHMKA, H300pakaTb MHOTOIPAaHHUKH, (PUTYPHI U TIOBEPXHOCTH BpAILEHUS, UX
CEYCHHUS, B TOM 4YHCJIE C TIOMOIIBIO 3JEKTPOHHBIX CPEACTB; YMEHHE INPHMEHSTH CBOMCTBA
reOMETPUYECKUX (UTYp, CAMOCTOSTENHHO (OPMYIHPOBATH OINPENEICHUS H3ydaeMbIX (Uryp,
BBIJIBUTATh TUIOTE3bl O CBOWCTBAX W NPH3HAKAX I'€OMETPUUECKUX (PUTYp, 0OOCHOBHIBATH HIIH
ONpOBEpraTh MX; yMEHHE IPOBOAUTH KIaCCH(PUKAIMIO (GUTYyp IO pPAa3IUYHBIM IPH3HAKAM,
BBITIOJIHATH HEOOXOIUMBIE JOTIOTHUTEIbHBIC TOCTPOCHHS;

I115 - ymenune cBOOOIHO ONEPUPOBATh MOHATHIMU: IUIOMIAAL (GUTYPBI, 00BEM (QHUTYDHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSTHUE MEX]y NPSMBIMHU, PACCTOSIHUE
MEXY TUIOCKOCTSIMH, IUIOINAAb C(epbl, TUIOMAAb MOBEPXHOCTH HMHPAMHJIBI, PU3MBI, KOHYCA,
WIMHAPa, 00beM Ky0a, IpsIMOYTOJbHOTO NMapajuienenunesia, MupaMuibl, IPU3Mbl, HJIUHIPA,
KOHYCa, [IIapa; yMEHUE HaAXOIUTh OTHOIIEHHE 00BEMOB TOJO0HBIX (HUTYD;

I116 - ymeHue cBOOOJHO ONepUpOBaTh MOHATUSAMMU: JBM)KEHHUE, MapaJUIeIbHbIN MEepeHoc,
CUMMETpPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE, TIOBOPOT, MPEOOpa3oBaHUe MOAOOHs, MOA0OHbIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U I0JJOOHbBIE (UTYPBI, B TOM YHUCIIE B IPUPO/IE, HCKYCCTBE,
APXUTEKTYype; YMEHHE HCIIOJIb30BAaTh T€OMETPUYECKUE OTHOIICHMS, HAXOIUTh T€OMETPUYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAb, 00BEM) IPU PELICHUU 3a]a4 U3 IPYTUX YUeOHBIX MPEIMETOB
Y U3 peajbHOU )KU3HU;

[117 - ymenue cBOOOTHO ONIEPUPOBATH MOHITUSIMU: IPSIMOYTOJIbHASI CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, MPOU3BEIICHIE BEKTOPA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa Mo 0as3ucy, CKaIIpHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEICHHE,
yrojl MEXAy BEKTOpaMH; yYMEHHE HCIOJIb30BaTh BEKTOPHBIH M KOOPAWHATHBIA METOJ JUIS
PEICHNA TrCOMCTPHUYCCKUX 3aaaY U 3aaa4 JPYTrux y‘-Ie6HI>IX npeaAMETOB; ONICPHUPOBATH IOHATUAMMU:
Mmatpuiia 2 x 2 ¥ 3 X 3, onpeeTuTeh MaTPHIIbI, TEOMETPHUUECKUI CMBICIT OTIPEICITUTEIIS;

[118 - ymeHue mMoJenupoBaTh pealibHble CUTYallUd Ha A3bIKE MAaTEMAaTHKH; COCTABIISTH
BBIPQXCHMS, YPAaBHEHUS, HEPABEHCTBA W HX CUCTEMBI [0 YCJIOBUIO 3aJaud, MHCCIEN0BATh
MIOCTPOEHHbIE MOJIENIM C UCIOJIb30BaHUEM amrapaTa anreOpbl, HHTEPIPETUPOBATh MOTyYEHHBIN
pE3yJbTaT; CTPOUTHh MATEMATUUECKNE MOJIENIN C IOMOIIBIO TEOMETPUUYECKUX TOHATHH U BEJINYMH,
peliaTh CBSI3aHHbIE C HUMM NPAKTHYECKHE 3a7ayd; COCTAaBJISITh BEPOSITHOCTHYIO MOJENb U
UHTEPIPETUPOBATh TOJyYCHHBIH pe3yibTaT; pemaTh MNPUKIAAHbIE 33Ja4d  CPEICTBAMHU
MaTeMaTHYeCKOro aHajIu3a, B TOM YHCJIE COLUATIbHO-9KOHOMUYECKOT0 ¥ (PU3UUECKOr0 XapaKTepa;

I119 - ymenue BbBIOMpPATh MOAXOAIIMN METOA S pPELIeHHS 33/]a4M; MOHUMAaHHE
3HAYMMOCTH MaTE€MaTWKU B U3YYCHHMH TNPHPOJHBIX M OOIIECTBEHHBIX INPOLECCOB U SBICHMIA;
YMEHHUE pacliO3HABaTh MNPOSBICHUE 3aKOHOB MAaTEMaTMKH B HMCKYCCTBE, YMEHHE IPHUBOJHTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUMCKON U MUPOBOM MATEMAaTUYECKOW HAYKH.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP) KAHUE YYEBHOI'O IIPEIMETA

HaumenoBanue Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHM3aNMH 1eSITeIbHOCTH 00y4a0IINXCS O6bem Koambt
pa3ziesioB B yacax | pe3yabTarTo
H TeM B 0OCBOCHHUSA
oon
1 2 3 4
Paznea 1. Aareopa. 124
Coaep:xaHue yueOHOro MaTepuaJa JI1, M6, M8,
Tema 1.1.BBenenue. | 1 Martemartuka B HayKe, TEXHUKE, SKOHOMUKE, HH(HOPMAIIMOHHBIX TEXHOJOTHUSIX U 2 MI11, II1,
IIPAKTUYECKOH AesTenbHoCTH. Llenu u 3aaaun n3yuyeHus MaTeMaTUKHU IPU OCBOEHUU 119
npodeccuit CI1O u cneunansrocreit CIIO.
Conep:xanue yueOHOro MaTepuaJia
1 MHuoxkecTBO unce. Llenble U pauoHanbHble uncia. JleiicTBUTeNbHbIE UKCa. 2 JI1, J14, 112,
KommekcHsbie uncna. [IpubnnxeHHbIe BEIYUCICHHUS. 115, 11
Tema 1.2. DopMyIBl COKPAIIEHHOTO YMHOKEHHUSI.
PasBuTHE IIpakTnyeckune 3aHATHSA
MOHSATHS 0 1 Apudmerndeckue AeUCTBUS HAJl YUCIIAMU, HAXOXKIEHNE TPUOJIMIKEHHBIX 3HAYCHUH
qyHcIIe. BEJIMYMH U MOTPEeIIHOCTEN BBIYUCICHUH (a0CONIOTHOM U OTHOCUTENBHOMN), CPaBHEHHE 4 JI1, J14, 115
YHCJIOBBIX BBIPAXKEHUH.
2 [TpeoOpa3oBanue palMOHAIBHBIX BhIpaxkeHUH. [Ipumenenue GpopMyi cokpamieHHOro 6 J4M11,117
YMHOX€EHUS. Pelienne palnoHaabHbIX ypaBHEHUI U HEPaBEHCTB.
Conep:xanue yueOHOro MaTepuaJa
1 Oynkiuu. O6nacTe onpeaeaeHns 1 MHOXKECTBO 3HaU€HU; rpaguk QyHKIMH, TOCTPOEHHUE
rpadukoB pYHKINN, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMU.
Tema 1.3. ®yuxkuuu CpoiictBa  (QyHKIMH. MOHOTOHHOCTh, YETHOCTb, HEUETHOCTb, OIPAaHUYCHHOCTb,
U rpaguku. nepuoandHoCcTh. CriocoObl 3a1anus PyHKITNH.
[TpomexyTKH BO3pacTaHusi ¥ yObIBaHUs, HAUOOJIbIIIEE M HAMMEHbIICE 3HAYCHHS, TOUKU 6 JI3, M1, I18

skcTpemyMa. I'paduueckas nnrepnpetanus. [Ipumepsl GyHKINOHATBHBIX 3aBUCUMOCTEN
B pealibHBIX Ipolleccax M SBIEHUSAX. Apu]MeTHueckue omnepanuud Haj (YHKIHUIMU.
[TonsiTve 0 HEMPEPHIBHOCTU (DYHKIUU.

Cnoxnas ¢dyaknus (kommosuius). O6patueie pynkimu. O6macTb onpeneneHus u 00JacTh

3HaueHuil oopatHoil pyHKuMU. I'paduk oOpaTHON QPyHKIIMH.




[Ipeo6pazoBanus rpadukos. [lapaninenbHbIi IepeHOC, CAMMETPHUS OTHOCUTEILHO OCEi

KOOPJIMHAT U CUMMETpPHUsl OTHOCUTENIEHO Hadana KOOPAUHAT, CAMMETPHsI OTHOCUTEIIBHO
OpsIMOH y = X, paCTSDKEHUE U C)KaTUe BOJIb OCEH KOOPAMHAT.

I[pakTuyeckue 3aHATHS

1

[Ipumepsl 3aBUCUMOCTE MEXIy MEPEMEHHBIMU B PEaJbHBIX MPOILIECCaX M3 CMEXHBIX
mucuuiinH.  Onpenenenne ¢GyHkuuid. [loctpoenne u urteHue TpadukoB (QyHKIUH.
HccnenoBanne ¢yHkuuu. CBoiCTBa JIMHEHHOHN, KBaapaTUYHOW, KyCOUHO-TMHEHHON W
IpoOHO-IIMHEeHHOW  ¢yHKUMA.  HempepbiBHBIE W mepuoguYecKue  (PYHKIUU.
[TpeoOpazoBanus rpaduka ynkuun. ['apmonnueckue konebanus. [Ipukinaaneie 3aaa4n.

14

Jd7,M11,
M3, 118

CamocrosiTesqibHasi padora.
Pabora ¢ yueOHOI 1 cripaBOYHOM TUTEPATypOid, paboTa ¢ KOHCIICKTOM JICKIIUH, PeIICHHE
yIpa)XHeHHI 110 00pas3ily, MOAroToBKa pedepaToB U COOOIICHUH.

Jd7,M11,
M3, 18

Tema 1.4. KopHu,
CTEeINeHH! U
Jorapu(pmsi.

Conep:xanue yueOHOro MaTepuaJa

1

Kopuu un crenenn. KopHM HaTypaJlbHOM CTENIEHM M3 4YHMCIAa M HUX CBOMCTBA.
HppauroHanbHbIEe ypaBHEHMUS.

CreneHu ¢ palMOHAJIBHBIMM [TOKA3aTeIsIMH, UX cBOMCTBAa. CTeneHu ¢ NeiCTBUTEIbHBIMU
nokasarensiMu. CBOMCTBa CTENEHM C JCHCTBUTENbHBIM NoKa3areneM. llokasaTenbHas
¢yukuus. [lokasarenpHble ypaBHEHUSI U HEPABEHCTBA.

Jlorapudm. Jlorapudm uymucna. OcHOBHOE Jorapu(pMUUECKOe TOXKAECTBO. JlecATUUHbIE U
HaTypayibHble Jiorapudmel. [IpaBuna neiictBuil ¢ norapupmamu. Ilepexon k HOBOMY
ocHoBaHHU0. Jlorapupmuueckas ¢pynkuus. Jlorapupmuueckue ypaBHeHHs 1 HEPaBEHCTBA.

10

JI4, 111, I16,
117

IIpakTHYeckue 3aHATHA

1

Brruncnenue u cpaBHeHUE KOpHEW. BrlnoaHenne pacueTos ¢ pagukaiamu. Pemenne
MPPALMOHAJIBHBIX YPABHEHUM.

J14, M2, M7,
116, 117

HaxosieHre 3HaueHnil CTeneHel ¢ paMoHalIbHBIMU MTOKa3aTensiMu. CpaBHEHHE
crenieHedd.  [IpeoOpa3zoBaHusi  BBIp@XEHUW, COJAEpXAIIMX  CTerneHu. PemieHue
IIOKa3aTCJIbHBIX ypaBHeHI/IfI 1 HCPABCHCTB.

J14, M2, M7,
116, 117

Haxoxxnenue 3HadeHni jorapudma 1o npou3BoJIbHOMY OcHOBaHHUIO. [lepexos oT ogHOrO
ocHOBaHMA JNorapu¢pma k npyromy. CpaBHeHue jnorapudmosn. JlorapupmupoBanue u
MOTEHIMPOBAHUE BBIPAKEHU.

Pemenue norapudmuueckux ypaBHEHU U HEPABEHCTB.

J14, M2, M7,
116, 117

CamocrosiTesbHast padora.
Pabota ¢ yueOHOIi U cripaBOYHOI TUTepaTypoil, paboTa ¢ KOHCIEKTOM JIEKLUH, peleHne
yIpaxHEeHUH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUH.

J14, M2, 116,
117




Tema 1.5. OcHOBEBI
TPUTOHOMETPHHU.

Conep:kanue y4eOHOro MaTepuaa

1

Panuannas mepa yrina. CuHyc, KOCUHYC, TAHT€HC M KOTAHT€HC YIJ1a. 3HaKU CHHYCA,
KOCHHYCa, TAHT€HCAa U KOTAHI'€HCA 110 YETBEPTSM.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

®opmyibl ipuBeaeHUs. opmyiibl cinoxeHus. DopMyibl 1BOMHOTO yriia. @opmyiibl M9, 111, Ti6,
IIOJIOBUHHOTI'O yTJia. 17
[IpeoOpa3oBaHue CymMMbl TPUTOHOMETPUYECKHUX (DYHKIMI B IpOU3BEAECHUE W
IIPOU3BENICHUS B CYMMY.
[TpeoOpa3oBaHus MpOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHUM.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U TpauKH.
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAUEHUHM TPUTOHOMETPUUYECKUX  (DYHKIHIA.
OO6parHble TpUroHoMeTpudeckne QyHKIUUA. APKCUHYC, apKKOCHHYC, QpKTaHT€HC U
apKKOTAaHI'EHC.
IIpocreiimire TPUrOHOMETPUYECKUE YPABHEHMUS.
Penienne TpUroHOMETPUUYECKUX YPABHEHUM OCHOBHBIX TUIIOB.
IIpocreiimyre TPUroHOMETPUYECKUE  HEPABEHCTBA.
IlpakTH4yeckue 3aHATUA
1 Pannansbiil MeTOA U3MEPEHUS YIJIOB BPAILLICHUS U CBSA3b C TPaAyCHON MEPOM.
[Tpumenenue dpopmyin i npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUH.
[IpocTeiine TPUrOHOMETPUIECKUE YPABHEHHS M HEPABEHCTBA. 14 JI8, M7, 116,
PellleHre TPUTOHOMETPHYIECKUX YPABHEHUI 1 HEPABEHCTB. 17
Coaepixanue yueOHOIro MaTepuasa
1 [TocnenoBarensHocTH. CriocOOBI 3aJaHUSI U CBOMCTBA YMCIIOBBIX MOCIEI0BATEIbHOCTEH.
Tema 1.6. Hauana [TonsiTue o npeaene nocaenoBaTenbHOCTH. CylIeCTBOBaHUE MTpeieia MOHOTOHHOM
MaTeMaTH4ecKOro OTrpaHMUYEHHON MociieoBaTeabHOCTH. CyMMHpPOBaHHUE MOCIIEI0BATEIBHOCTEN.
aHajm3a. [TpousBoanas. [loHsiTHE O MPOU3BOAHON (PYHKLMHU, €€ T€OMETpUUYECKUN U (PU3HUECKUI
IIpousBonnas u eé CMBICII. YpaBHEHHE KacaTelabHOH K rpaduky ¢pyHkuuu. [Ipon3BoiHbIE CyMMBI, pa3HOCTH, 6
NpHUMeHeHHe. NpOu3BeNeHUsl, dYacTHOro. IIpou3BOJHBIE OCHOBHBIX JJIEMEHTapHBIX  (QYHKIIMMA. 12, 11__1111(’) 119,

[TpousBonHas cinoxHol GyHkmMU. [IpuMeHenne mpou3BOAHOM K HCCIEI0OBAHNIO (DYHKIIUI
U ToctpoeHuio TpadukoB. Bospactanme wu yObIBaHME (PYHKIIUHA, COOTBETCTBHE
BO3pACTaHMs U YObIBaHMs (DYHKIMI 3HAKY IPOU3BOJHOM.

IMpakTuyeckue 3aHATHSA




YucnoBass MociaeqOBaTEIbHOCTh, CIOCOOBI €€  3aJaHMs, BBIYUCICHHUSA YICHOB
nocJeoBarenbHocTH. HaxoxieHue npejena rnociae0BaTeIbHOCTH.

[IpaBuna u popmyis! nuddepeHunpoBaHus, TadIMuLa NPOU3BOJHBIX JIEMEHTAPHBIX
byHKUIN.

. . . . 14
MexaHudecKknii 1 TEOMETPUUYECKUIA CMBICH IIPOU3BOIHOM. Y paBHEHUE KacaTeIbHON B M2, M11,
obmieMm Buze. MccnenoBanue GyHKIMHU C TOMOIIBIO TPOU3BOIHON. Haxoxnenue 1110, 118
HauOO0JIBIIET0 U HAMMEHbILIErO 3HAYCHUS (PYHKIIMH.
Conep:kanue y4eOHOIro MaTepuaa
1 [TepBooOpaznas u unTerpai. [IpuMeHeHue onpeneIeHHOro HHTerpaia A HaX 0k ICHUS 4 JIe, 1110,
Tema 1.7. IoNaiu KpuBosnHenHoi Tpaneuuu. ®@opmyna Herotona—IJleitonnna. Ilpumenenus IT18
HuTterpau u ero UHTETpasia B (PU3HKE U TEOMETPHH.
NpUMEHEHHE. IIpakTHYeckue 3aHATHSA
1 Wuterpan u mnepBooOpazHas. HaxoxaeHue mnepBooOpa3HON ©  BBIYHCICHUE 11\_1411 é’
onpeaenéHHoro uurerpaia. [Ipumenenue unterpana s BBIYUCIICHUS (PU3HUECKUX 10 1 8’
BEJIMYUH U TUIOIIAACH Quryp.
CamocrosiTesibHas padora.
PaGoTa ¢ yueOHOM M CIIPaBOYHOM IMTEPATYPOH, PabOTa C KOHCIIEKTOM JIEKIMH, PEIIEHHE 4 JI5, M11,
YIpakKHEHHUH 10 00pa3ily, MOATroTOBKa pedepaToB M COOOIECHUIA. I118
Pa3nes 2. KomOuHaTOpHKa, CTATHCTHKA U TEOPHUS BePOSITHOCTEN. 26
Conep:xanue yueOHOro Marepuasia
1 OCHOBHBIE IOHATUS KOMOMHATOpHKH. [To[CcUeT Ynca pa3sMeIeH i, NEPECTaHOBOK, JI1, 113, 114,
couetanuil. Popmyna 6uHoma Hetotona. CBoiicTBa OMHOMUHAIIBHBIX KO HUIIMEHTOB. 4 119
Tema 2.1. Tpeyronsauk ITackans. [Tonarue rpada, csisHoro rpada. Jlepenbs.
Kombunaropuxa. IpakTuyecKue 3aHsITUS
1 [TpaBuna komOuHaTOpUKH. Perenne KOMOMHATOPHBIX 3aa4. Pa3menienus, coueTanus 8 JI9.M7,
u niepectaHoBku. bunom Herotona u Tpeyronsauk Ilackans. [Ipuknanssle 3agaun. MI11,
114
Conep:xanue yueOHOro MaTepuaJa
1 CoOpbITHE, BEpOATHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BeposiTHOCTel. [lonsTre o
Tema 2.2. JyieMeHTBI HE3aBMCHMOCTH COOBITHI. JIMCKpETHAs CllyyaiiHasi BEJIMUMHA, 3aKOH €€ paclpeIeiieHus.
TEOpHH YuciioBble XapaKTEPUCTUKU AUCKPETHOM CllydaliHOU Beln4yuHbl. [IoHATHE O 3aKOHE 4 Mg, 111,

BEPOATHOCTEH U

OOJIBININX YHCEIT.

1112, 1113




MaTeMATH4YeCKOM
CTATHCTHKH.

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

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

I[pakTuyeckue 3aHATHS

1 Knaccuueckoe onpenenenne BEposITHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMa O CyMME JI9, M2,
BeposiTHOCTE. Bbruncnenne BeposiTHocTel. [lpencraBieHue YMCIOBBIX JIaHHBIX. 10 12,
[Ipuknanubie 3a1a4u. I113,
IT18
Pa3nen 3. 'eomeTpusi. 94
Conep:kanue y4eOHOTro MaTepuaa
1 B3aumHoe pacnionoxeHnue IByX IpsMbIX B pocTpaHcTBe. [lapaiienbHocTh npsMoil u
wiockocty. [lapamnensHocTs iockocTeil. [lepnenankynspHOCTb MPSIMOM U IIIOCKOCTH.
IlepnenauKyisip ¥ HaKJIOHHAsA. YTOJ MEXAY IIPAMOM U IUIOCKOCTBIO. JIByIrpaHHBINA yroJl.
VYron mexay miockocTsamMu. [leprnenauKynspHOCTh IBYX INIOCKOCTEH. 10 J13, M5, M9,
['eomeTpuueckue mpeodpa3zoBaHus MPOCTPAHCTBA: MApAIUICITbHBIN MIEPEHOC, CAMMETPHS 1114, I116,
OTHOCHTEJIBHO IIJIOCKOCTH. IT19
[TapannensHoe mpoekTHpoBanue. [1nomans oproroHanbHo# mpoekuuu. M3o0paxenue
IPOCTPAHCTBEHHBIX (pUTYD.
Tema 3.1. IIpakTnyeckue 3aHATHSA
Hpsivbie u 1 B3auMHOe pacnonoXeHus NpsAMbIX. YTOI MEXKIY IPAMBIMH.
IIocKkoCTH B B3aumHoe pacronoxeHue NpsMbIX M IIocKocTed. [lepneHauKymnsip ¥ HakJIOHHAas K
MPOCTPAHCTBE. IUIOCKOCTH. YTOJI MEKIY TPAMOM M IIOCKOCTBIO. TEOpPEMBI O B3aMMHOM PACIIONIOKEHUH
IIPSIMOM M INIOCKOCTH.
Teopema o Tpex nepneHAuKyIsIpax. 10 13 M2.M5
[Tpu3Haku ¥ CBOMCTBA MapaICNbHBIX U MEPIEHANKYISIPHBIX IIIIOCKOCTEH. H’l H’ 14 ’
PaccTossHME OT TOYKM 10 INIOCKOCTH, OT MPSMOM O IUIOCKOCTH, PACCTOSHUE MEXIY 1111 6 ’
IJIOCKOCTSIMU, MEXKIY CKPEIIUBAIOIIUMHUCS MPSIMBIMHU.
[TapamienpHOE POEKTUPOBAHUE U €r0 CBOMCTBA. Teopema O IUIOIMIaguM OPTOrOHAIbHOM
MPOEKIIMHY MHOTOYTOJIbHUKA.
CamocrosiTesibHas padora. JI3, JI5,
PaGota ¢ yueGHOM U CIIPaBOYHOMN JIUTEPATYpOii, paboTa ¢ KOHCIIEKTOM JIEKIMIi, peleHue 8 M2,I11

yIpaxHEHUH 1o o0pasily, HOJAroTOBKa pedepaToB U COOOIICHUN.

ConeprxaHue y4eGHOro MaTepuaJia




Tema 3.2.
Koopannarts! u
BEKTOPBI.

[IpsimoyronbHas (IexkapToBa) cucTeMa KOOpAUHAT B pocTpaHcTBe. DopMylia pacCTOSTHUS
MEXy ABYMSI TOUKaMH. Y paBHEHH c(epbl, IIIOCKOCTU U MPSIMOH.

Bekropel. Moaynb Bektopa. PaBeHCcTBO BEKTOPOB. CI105KEHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4Kcio. Pa3iiokeHrne BEKTOpa 110 HANPABICHUSIM. YTOI MEXKAY ABYMs
BekTopamu. [Ipoeknus Bekropa Ha ock. KoopanHatel Bektopa. CKallipHOE IPOU3BEACHUE
BEKTOPOB.

JI3, M4, I117

I[pakTuyeckue 3aHATHS

1

Bexkropel. JleiicTBrs ¢ BekTopaMu. [[ekapToBa cuctemMa KOOpPAUHAT B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTH, cepsl, I1ockocTH. Paccrosinne mexay Toukamu. JleiicTBus ¢
BEKTOpaMH, 3a/IaHHBIMU KoopauHatamu. CKalisipHOE MPOU3BEICHUE BEKTOPOB. BekTopHoe
ypaBHEHHUE NPSIMOI U IIIOCKOCTH. Vcnosib30BaHuE BEKTOPOB IPH J10KA3ATEIBCTBE TEOPEM
CTEPEOMETPUHU.

16

JI3, M12,
117, IT18

CamocrosiTesibHas padora.
PaGora ¢ yueOHOI1 1 cripaBOYHOM TUTEPATypOil, paboTa ¢ KOHCIIEKTOM JIEKIIUA, PeLIeHHEe
yIpaXHEHH 10 00pas3ily, MOAroToBKa pedepaToB U COOOIICHUH.

J13, J15, T118,
M12

Tema 3.3.
MHOrorpaHHuKHU H
KpYyIJble TeJia.

Conep:xanue yueOHOro MaTepuasia

MHororpanssie yribl. Beinykisle MHoOrorpaHHukd. I[IpsMas M HakjJIOHHas IpU3MA.
[IpaBunsuas npusma. Ilapamnenenunen. Ky6. Ilupamupa. [lpaBunbhHas mnupamunia.
VYceuennas nupamuga. Terpasap.

Cummerpuu B KyOe, B mapajjiesenuese, B mpu3Me u B nupamujae. Ceuenus kyoa,
npu3Mel U nupaMuel. [Ipencrasnenne o npaBUIbHBIX MHOIOIPaHHUKAX.

[Mununap u KoHyc. YceueHHbIH KoHyc. OceBble CEeUeHUs U CEUEeHMUs], TapaliesbHbIe
OCHOBAHHUIO.

[Map u chepa, nux ceuenus. KacarenpHas miockocTs k chepe.

O6mwem u ero usmepenue. Murerpanshas ¢popmyna o0bema.

®opmyisl 00beMa Kyda, IPsIMOYTOJIBHOTO HTapajuiesienuneia, IpU3Mbl, HIUIUHAPA.
®opmyiibl 00beMa MUpaMubl U KoHyca. GopMysibl IUIOMAAN TOBEPXHOCTEN IUIMHIPA U
koHyca. ®opmyinel o0beMa 1apa 1 miIomaau chepsl.

[TogoGue Ten. OTHOIIEHUS TIIOMIAIEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TE..

14

JI1, M4, I11,
I115

IpakTuyeckue 3aHATHSA

1

Paznuynble BuABl MHOTOTpaHHUKOB. VX n300pakeHus, ceueHus u pa3pepTku. CummeTpus
TeJ BpallleHUs U MHOTOTPaHHUKOB. Brruncienue miomaneit 1 00eMoB.

14

J14, M7,
MI10, IT15,
I118

CamocrosiTesibHas padora.

JI4, 1115,
I118




Pabota ¢ yueOHOIi U cripaBOYHOI TUTepaTypoil, paboTa ¢ KOHCIIEKTOM JIEKLUH, pelieHne
yIpakHEHHH 110 00pasily, MOAr0TOBKa pedepaToB U COOOIICHUIA.

Pasznea 4. [IpumeHeHne MaTeMaTHYECKUX METOI0B B 0AHKOBCKOM /1€ATEJIbHOCTH. 6

Tema 4.1. IIpogdeccnonaibHO-OPHEHTHPOBAHHOE COEePKaHUE (COJepKAHUE TPUKJIATHOTO MOIYJIs1)

MaremaTuyeckue [IpuMeHeHne TOHSATHS YHCIOBOM IOCIICIOBATEILHOCTH B MPO(ECCHOHATBHON EATEeTbHOCTH. M2, IT18

MeTO/bI B @opMyIIbl IPOCTHIX U CIOKHBIX MPOLIEHTOB. [IpuMeHeHne MoHATUSA peiesia nocIeJ0BaTeIbHOCTH

npo¢ecCHOHATbHOM B pelleHnH npodecCuoHaIbHBIX 3a/ad. [I[puMeHeHne MaTeMaTHueCKUX METOIOB ISl TIOCTPOCHHUS

AeSITeJIbHOCTH JIOTUCTUYECKUX LIETIOYEK.
IIpakTHYeckune 3aHATHS M2, 1118
Pemenne 3amay Ha HaxoXKJIEHHE NIPOCTBIX M CIOXKHBIX HpoueHToB. lloHstue mnpenena 6
MOCIIEI0BATEIHLHOCTH Ha MMPUMEPE peleHust MpodecCHOHaIbHBIX 3a/1a4.

KoncyabTanun

IIpome:xkyTounas arrecranus (AuddepeHUMPOBAHHBINA 3a4eT, IK3aMeH) 4

Bcero: 254




4 YCJIOBUS PEAJTIM3AIIMU ITPOI'PAMMBI YYEBHOTI'O ITIPEIMETA

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecnieueHne

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

— Kabuner MaTemMaTHKU:

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

— Ilporpammuoe oGecneuenue: 1. Microsoft Windows 7 Professional (OOO
"ITacudux Kommprotepst 'pyn", 'K Ne55 ot 03.05.2011 1., munensus Ne48467770 ot 06.05.2011
r.). 2. Microsoft Office ProPlus 2010 Russian Acdmc (OOO "Ilacupuk Komnsroteps: I'pyn", I'K
Ne254 o1 01.11.2010 r., munen3us Ned7549521 ot 15.10.2010 r., 6eccpouno). 3. Google Chrome
(cBobomHOE). 4. Adobe Acrobat Reader (cBoGomHOE).

4.2 UudopmanmoHHoe ofecniedyeHne Pean3alu NporpaMmbl

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

OOy4Jaromuecs U3 4ucia MHBAIHUJIOB U JIUI[ C OTPAaHUICHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
oOecrievyeHbl MeYaTHBIMU U (UJIM) AJIEKTPOHHBIMH 00pa30BaTENILHBIMU pecypcamu B (opmax,
aJaTUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbSL.

OcHoBHas iMTEepaTypa
1. Anmumos, 1. A. Konsrun, FO.M. u np. Maremartuka: ajiredpa u Hayajia MaTEMaTHIECKOTO
aHanmu3a, reomeTpus. Anredpa u Hadana: yueonuk. ®I'OC / I1I. A. Anumos, 10. M. Konsrun u ap.
— Mocksa: M3narensctBo «lIpocBemenney», 2023. — 464 c. — ISBN: 9785091072105.—Tekcr:
anekrponnbii.—URL: https://znanium.ru/catalog/document?id=432591
2. AranacsH, JI.C., byry3o0B, B.®. u 1p. Maremaruka: anreOpa 1 Hauajga MaTeMaTUYECKOTO
aHanu3a, reometpus. ['eomerpus: yueOHuk (ba3oBblii u yriayOeHHBINH YPOBHH)
/ JI.C. Atanacsu, B.®. byry30B u 1p. - MockBa: MU3narensctBo «lIpocBemienuey, 2024. — 288 c. -
ISBN:9785091121377.-Tekcr:anekrponnsiit. URL: https://znanium.ru/catalog/document?id=447184
3. boromonoB, H. B. Anre6pa m Hayama aHanm3a: y4eOHOE MOCOOHE ISl CPEIHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. — Mocksa: M3garensctBo FOpaiit, 2023. —
240 c. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
snektponnsbiit. — URL: https://urait.ru/bcode/469825
4. Cenpix, M.JO. MaremaTnka: y4yeOHMK M MPaKTUKyM JUIsl CPEAHEro MpodeccroHalIbHOTO
obpazoBanus / U. 0. Cenpix, 1O. b. I'pedbenmukos, A.1O.11leBeneB.— Mocksa: M3narensctBo FOpaiiT,
2024. — 393 c. — (IIpodeccuonampuoe obpazoBanme). — ISBN 978-5-534-19259-9. — Tekcr :
anekTponHslit // IbC FOpaiit [caiit]. — URL: https://urait.ru/bcode/556205.

JlonoJiHuTeIbHAS JIMTepaTypa

1. Kpemep H.II.. MaremaTuka juis kojute/pkeit: yuebnoe nocobue s CI1O/ H. . Kpemep.
— 11-e u3n. - Mocksa: UzparensctBo FOpaiit, 2023. - 362 c.: wi. - (IIpodeccnonansroe oOpazoBanue).
- ISBN 978-5-534-15601-0. - Tekct: anexrponnsiid. - URL: https://urait.ru/bcode/511283

2. IlaBmouenko, HO. B. Marematuka : Y4eOHMK M TPAKTHKYM JUISI CpPEIHEro
npodeccuonansHoro oopaszosanus / FO. B. [TaBmouenko, H. I11. Xaccan ; mox obmieit penakmueii FO. B.
[TaBmouenko. — 4-e u3za., nepepad. u gon. — Mocksa : UznatensctBo FOpaiit, 2022. — 238 ¢. —

(IIpodeccronanbroe odpazoBanue). — ISBN 978-5-534-01261-3. URL: https://urait.ru/bcode/489875.



https://urait.ru/bcode/469825
https://urait.ru/bcode/511283

HNHuTepHeT — pecypcsl:

1. www.newlibrary.ru - HoBas 37eKTpOHHasE OMOINOTEKA;

2. Www.edu.ru — ¢eaepalibHbI TOPTAT POCCUHCKOTO 00pa30BaHus;

3. http: //window.edu.ru/ - exuHOe OKHO 10CTYyIa K HHGOPMALHOHHBIM pecypcam

4. www.fcior.edu.ru (MapopManoHHbie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MaTEPHAIbI);
5. www.school-collection.edu.ru (Eaunas xoiutekuuu mH(POBBIX 00pa3oBaTeIbHBIX

pecypcoB).



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

5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITPEIMETA

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

OCYHICCTBJIAKOTCA B COOTBETCTBHUU CO CICAYIOIUMMU ITOKA3aTCIIAMMU:

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
MaTeMaTUKH

Tema 1.1. BBenenue
Tema 1.2. Pa3zBurue moHsITHS O
qHciie

Tema 2.1. KomOGunaropuka
Tema 3.3. MHOTOTrpaHHUKHU U
KpyTJIbIE Tela

YCTHBIN OMpOC (1.5.1)
YCTHBIN OIPOC (11.5.1)
[IpakTrueckoe 3aHsTHE
No 1 (camocTosiTenbHas
pabora)

YCTHBIW OIPOC (1.5.1)
YCTHBIU OITPOC (11.5.1)

JI2 - mnonmmanme 3HauuMocTH | Tema 1.6. Hauana YCTHBIH o1poc (m.5.1)
MaTeMaTHUKHU TSt HAay4YHO- | MAaTEMaTUYECKOTO aHaJIU3a.

TEXHUYECKOI'O nporpecca, | [IpouszBoanas u eé

c(hOpMUPOBAHHOCTh OTHOUICHUSI K | IPUMEHEHUE

MaTeMaTHKe Kak K  4acTu

o011eyeI0BeyecKoi KYJIbTYpbI

4yepe3 3HAKOMCTBO C HCTOpHUEH

pa3BUTHUA MaTeMaTHKH,

SBOJIIOIIMEN MATEMATUYECKUX UEH

JI3 - passurue gorudeckoro | Tema 1.3. dyHKuMU U rpa@uKu | YCTHBIN Onpoc (m.5.1)
MBbIIUIEHUs, mnpocTpaHcTBeHHOro | Tewma 3.1. Ilpsmbie u YCTHBIN o1poc (m.5.1)
BOOOpaXXeHUs, aJTOPUTMHUYECKON | TNIOCKOCTH B MMPOCTPAHCTBE [TpakTuueckoe 3aHsiTHE
KYJbTYpHI, KPUTUYHOCTH Ne 1 (camocTosiTenbHas
MBIILICHUS Ha YpOBHE, pabora)

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

JeSITeIbHOCTH, Ui MPOJOJIKEHUS
00pa3oBaHus 1 caM000pa30BaHMs

Ne 1 (camocTosiTenbHas
pabora)

JI4 - oBIaieHrie MaTeMaTUUECKUMHU
3HAHUSIMHU " YMEHUSMH,
HEOOXOIUMEBIMH B IOBCEIHEBHOU
JKH3HH, JJIT OCBOCHHS CMEKHBIX
€CTCCTBCHHO- Hay4HBIX
JUCILIUTLINH u IUCHHUILINH
npo(hecCHOHANFHOTO IUKIA, s

MOJTy4EeHUS o0Opa3oBaHUs B
o0nacTsx, HE TpeOyIoIMX
yriIyONeHHOH ~ MaTeMaTH4YecKOi
MOJrOTOBKH

Tema 1.2. Pa3Butne moHATHUS 0O
YHUCIe

Tema 1.4. KopHu, cTenenu u
sorapudmsl

Tema 3.3. MHOrorpaHHUKY U
KpyTJIblE TeNa

YCTHBIN OIpocC (1.5.1)
ITpakTueckoe 3aHsATHe
Ne 1-2 (camocrosiTenbHas
pabora)

YCTHBIN OITpOC (11.5.1)
IIpakTHueckoe 3aHsATHE
Ne 1-3
(camocTosiTenpHas
paborta)

[IpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

JI5 - rOTOBHOCTbH U CITOCOOHOCTH K
00pa3oBaHUIO, B TOM YHCIIE
caM000pa30BaHUIO, HA
IIPOTSKEHUU BCEH KU3HU

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

Tema 3.1. [Ipsimble u
MJIOCKOCTH B IIPOCTPAHCTBE
Tema 3.2. KoopauHaTel 1
BEKTOPBI

YCTHBIN OITPOC
(m.5.1)
YCTHBIN OMpOC (1.5.1)

YCTHBIN OMpOC (1.5.1)




JI6 - co3HarenbHOE OTHOIIECHHE K
HENPEPBIBHOMY OOpa30BaHUIO KaK
YCIIOBUIO YCIIELTHOM
npodecCHOHATBLHOM "
00IIECTBEHHOMN AESITeTbHOCTU

Tema 1.7. UnTerpan u ero
MIPUMEHEHHE

YCTHBIN OMpOC (1.5.1)

JI7 - TOTOBHOCTB U CIIOCOOHOCTH K
CaMOCTOATEJIbHON TBOPYECKOU U
OTBETCTBEHHOMN AEATEIILHOCTHA

Tema 1.3. @ynkuuu u rpapuku

[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
pabota)

JI8 - rOTOBHOCTh K KOJUIEKTUBHOU

pabote,  COTPYIHHUYECTBY  CO
CBEPCTHHKAMHU B
o0pa3oBaTenbHOi, O0OIIECTBEHHO
MIOJIC3HOM, yaeOHo-

HCCIIEN0BATENBbCKON, IIPOEKTHON U
JPYTHX BUOAX AESATEIbHOCTU

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

[TpakTHyeckoe 3aHsITHE
No 1 (camocTosiTenbHas
pabora)

JI9 - OTHOIIIEHHUE K
po(heCCHOHATILHOM IEeATEIbHOCTH
KaK BO3MOXXHOCTHM y4YacTHS B
peIIeHun JIAYHBIX,
00IIECTBCHHBIX,IOCYIAPCTBEHHBIX
00IIeHaIMOHATIBHBIX TTPOOIEM

Tema 2.1. KomOGunaropuka

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTE€MaTUYeCKOU CTaTUCTUKHU

IIpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)
[IpakTudeckoe 3aHaTHe
No 1 (camocTosiTenbHas
pabora)

MeranpenmeTHele

M1 - yMeHue onpenensaTs nenu
JeSITEIbHOCTH, 3a/1aBaTh
napaMeTpbl ¥ KpUTEPUU HX
JOCTHKEHUS

Tema 1.3. ®yHkuuu 1 rpapuku

YCTHBIN OITPOC (11.5.1)

M2 - ymMeHHEe BHOCUTbh KOPPEKTHBBI
B JIEATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISM,
OLICHUBATb PUCKHU ITOCIIEICTBUI
JIEATEITIbHOCTH

Tema 1.4. KopHu, cTenenu u
Jorapupmbl

Tema 1.6. Hagana
MaTeMaTUYeCKOT0 aHaIn3a.
IIpousBoaHas u e€
IIPUMEHEHNE

Tema 2.2. DneMeHTHl TEOPUH
BEPOSATHOCTEN U
MaTeMaTH4eCKON CTaTUCTUKU
Tema 3.1. IIpamble u
IJIOCKOCTH B IIPOCTPAHCTBE

Tema 4.1. Marematuueckue
METO/JIBI B TTpo(heccHoHaNbHON
NEITEILHOCTH

IIpakTHueckoe 3aHsATHE
No 1-3(camocTtosTenbHas
pabora)

[IpakTHueckoe 3aHsTHE
No 1 (camocTosiTenbHas
paborta)

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

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

Tema 1.3. ®ynkuuu u rpaduku

[IpakTrueckoe
3aHATHE
Nel(camocrosiTenpHas
paborta)

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

Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOrOrpaHHUKH U
KpyIJIble Tea

YCTHBIN OITPOC (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)
IIpakTueckoe
3aHATHE No 1
(camocTosiTenbHAs
pabora)

M6 - criocOOHOCTH aHATTU3UPOBATH
MOJIYYCHHBIE B XO/I€ PEUICHUS
3aJja4uM Pe3yJIbTaThl, KpUTHUYECKH
OIICHUBATDH UX JOCTOBEPHOCTb,
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. MHOTOrpaHHUKH U
KpyTJble Tena

[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)

MS - BnageHne HaBLIKAMHU
nosyueHus: "HopMaIuu u3
HUCTOYHUKOB PAa3HBIX THIIOB,
CIIOCOOHOCTH CaMOCTOITEIBLHO
OCYIIECTBIISATH TIOUCK, aHAJIH3,
CHCTEMATHU3ALIMIO U
HHTEPIPETAIMIO HHPOPMAIIHH
pa3IMYHBIX BUIOB U (hopM
TIPEJICTaBICHHUS

Tema 1.1. Beenenue

Tema 2.2. DneMeHTHI TEOPUH
BEPOSATHOCTEN U
MaTEMaTHYECKON CTaTUCTUKU

YCTHBIN onpoc (1.5.1)
YCTHBIN OITpOC (11.5.1)

MO - cnocoOHOCTB OCYIIECTBIAT
KOMMYHHUKAITUU BO BCeX cepax
KHM3HU, apTyMEHTUPOBAHHO BECTH
auaior, yMEeTb CMATYaTh
KOH(JIMKTHBIE CUTYAIIHH,
Pa3BEPHYTO U JIOTUYHO U3JIarath
CBOIO TOYKY 3PEHHS C
HCIIOJIB30BaHUEM S3BIKOBBIX

Tema 1.5. OcHOBBI
TPUTOHOMETPHUHU

Tema 3.1. IIpamble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITpOC (11.5.1)

YCTHBIN OITpOC (11.5.1)

CPEICTB

MI10 - cmocobnocte moHHMaTh H | Tema 3.3. MHOrorpaHHUKH 1 TPYIIOBOE TBOPUECKOE
UCIIOJIb30BAaTh IIPEUMYILECTBA | KPYTible Tela 3aganue (1.5.3)
KOMaHJHOH W WHIUBHAYaJIbHOU

paboThI;

OPUHUMATh  LEJIM  COBMECTHOM

JIeATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHHUPOBATh JCHCTBUSA 10 €€




JOCTH)KEHHUIO:  COCTaBIISATh  IUIAH
JCUCTBUM, pacHpenesiaTh POJIH C

y4eToOM  MHEHHH  YYaCTHHKOB
00cyx1aTh pe3yJIbTaThI
COBMECTHOH paboThI;

npe/yiaraTb  HOBBIE  IIPOEKTHI,
OLICHMBAaTh WJAEH C  IO3HULHUH
HOBU3HBI, OPHUI'MHAJIBHOCTH,

NPaKTUYECKON 3HAYUMOCTH;
OCYIIECTBIISITH IO3UTHBHOE
CTpaTETUYECKOE MOBEICHHE B
Pa3IMYHBIX CUTYAIUSX, IPOSIBIISATH
TBOPYECTBO U BOOOpaKEeHUE, OBITH
WHUITUATHBHBIM.

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

Tema 1.1. BBenenue
Tema 1.2. Pa3Butne moHATHS O
YHCIIe

Tema 1.3. @ynkuuu u rpaduku

Tema 1.6. Hauana
MaTeMaTHUYECKOTO aHan3a.
IIpousBogHas u eé
IIPUMEHEHNE

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

Tema 2.1. KomOunaTtopuka

YCTHBIN o1poc (1m.5.1)
IIpakTHueckoe 3aHsaTHE
No 1-2 (camocTrosiTenpHas
pabora)

[IpakTuueckoe 3aHsiTHE
No 1 (camocTosiTenbHas
pabora)

IIpakTHueckoe 3aHsaTHE
Ne 1 (camocTosiTenbHas
pabora)

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

M12 - criocoOHOCTh J1aBaTh OLIEHKY

HOBBIM  CHUTYallUsM, BHOCHUTH
KOPPEKTUBBl B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE
pe3ynbTaTOB  LENsIM;  BIIAJCHHE
HaBbIKAMU MO3HABaTENIbHOU
pednexcun KaK OCO3HAHUS
COBEPILIAEMBIX JEUCTBUN u
MBICIUTEIIBHBIX ~ TIPOIECCOB,  MX

pE3yJIbTaTOB U OCHOBAHUIA;
HCIIOJIb30BaHUE IPUEMOB
pedexcun U1 OLIeHKH CUTYalluH,
BbIOOPA BEPHOTO PEIICHUS

Tema 3.2. KoopauHatsl u
BEKTOPBI

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

IIpenmerHbie

I11 - ymenue onepupoBath
MOHSITUSIMH: OTIPEJICIICHNE,
aKcuoma, Teopema, Cle[CTBHE,
CBOWCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE
(bopMyIUPOBKH; YMEHUE
dbopMyIupoBaTh OOPaTHOE U

Tema 1.1. BBenenue

Tema 1.4. KopHu, cTrenenu u
JorapudMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHUH

Tema 1.6. Hauama
MaTeMaTH4YeCKOTO aHaJIh3a.

YCTHBIN OMpOC (1.5.1)
YCTHBIN OITPOC (11.5.1)

YCTHBIN OMPOC (1.5.1)

YCTHBIN OMpOC (1.5.1)




MIPOTUBOIOJIOXKHOE YTBEPKACHUE,
MPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, IPOBOJUTD
JIOKa3aTelIbHbIEe PacCyKIEHUs MIPU
pellIeHnH 3aj1a4, OLIEHUBATh
JIOTUYECKYIO MPABUIIBHOCTD
paccyxaeHui

[IpousBogHas u eé
MIPUMEHEHUE

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

Tema 3.3. MHOTOrpaHHHUKHU U
KpyTJIbIE Tella

YCTHBIN OMpOC (1.5.1)

IIpakTrueckoe 3anstue Ne

1 (camocrosiTenbHas
pabota)
YCTHBIN OMpOC (1.5.1)

I12 - ymeHnue onepupoBath
MOHSATUSIMU: MHOKECTBO,
MOJIMHOXKECTBO, ONIEpalliy HaJl
MHOECTBAMU; YMEHUE
UCIOJIb30BaTh TEOPETHKO-
MHOKECTBEHHBIH arnmapar Jjis
OIHCAaHUS PeabHBIX MPOIIECCOB U
SIBJICHUH U MPU PEIICHUH 3a7a4, B
TOM YHUCJIE U3 IPYTHX y4EOHBIX
MIPEAMETOB

Tema 1.2. Pa3zButue oHIATHS O
quCIIe

YCTHBIN OMpOC (1.5.1)

I13 - ymeHue onepupoBath
HNOHATUAMH: Tpad), CBSI3HBIN rpad,
JIepeBo, UKIL, Tpad) Ha IIOCKOCTH;
YMEHUE 3a/1aBaTh M OTHICHIBATH
rpadbl pa3InYHbBIMU crIOcO0aMH;
UCTIOJIB30BaTh Tpadbl MPH pelIeHUH
3aj1a4

Tewma 2.1. KomOunaTopuka

YCTHBIU OITPOC (11.5.1)

[14 - ymenue cBoOOIHO
OIIEepPUPOBATH TOHATHIMU:
COYETaHUE, NEePECTAHOBKA, YUCIIO
COUYETaHM, YUCIIO NIEPECTAHOBOK;
6unoM HeloToHa; ymeHue
OPUMEHATh KOMOMHATOPHBIE
(bakThl U paccyXJIeHus 1Jis
peleHus 3aaa4

Tema 2.1. KomOGunaTopuka

IIpakTHueckoe 3aHsATHE
Ne 1 (camocTosiTenbHas
pabora)

YCTHBIA OIpPOC (11.5.1)

I15 - ymenue onepupoBaTh
MOHSATUSMU: HATYPAJIbHOE YHCIIO,
11€JI0€ YUCII0, OCTATOK IO MOIYJIIO,
palMoHaNIbHOE YUCIIO,
HUPPAMOHATEHOE YHCIIO,
MHOKECTBA HATypPaJIbHBIX, LETBIX,
paIrMOHAIBHBIX, IEUCTBUTEIIBHBIX
YHCEJ; YMEHUE UCTIOIb30BATh
MIPU3HAKY JIETUMOCTH,
HaVMEHBIINI OO IEJTUTEND U
HaMMeHbIIIee 0011Iee KpaTHOE,
anropuTt™ EBkinaa npu pemeHun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU
MO3HIIMOHHBIMA CUCTEMaMH
CUHCJICHUS

Tema 1.2. Pa3Butne moHATHUS 0O
YHUCIe

YCTHBIA OMpOC (1.5.1)
[TpakTudeckoe 3aHATHE
No 1 (camocTosiTenpHas
paborta)

I16 - ymenue cBOOOTHO
OIIEPHPOBATH IOHSATHSIMH: CTCIICHb

Tema 1.4. KopHu, cTrenenu u
sorapudMbl

YCTHBIN OITPOC (11.5.1)
IIpakTrueckoe 3aHsTHE




C LEJBIM [T0KA3aTeNeM, KOPEHb
HaTypaJIbHOM CTEIICHU, CTEIEHb C
palMOHAIBHBIM [T0KA3ATEIIEM,
CTEIIEHb C JEHCTBUTEIbHBIM
(BemIeCTBEHHBIM) ITOKa3aTesIeM,
Jorapudm yucia, CHHyC, KOCHHYC
Y TAHT'€HC MPOU3BOJIBHOIO YUCIIA

Tema 1.5. OcHOBEI
TPUTOHOMETPHH

Ne 1-3
(camocrosiTenbHAs
pabora)

YCTHBIU OIPOC (11.5.1)
[IpakTuueckoe
3anstue Nel
(camocTosATENBHAS
pabota)

I17 - ymenue onepupoBaTh
HNOHSTUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA
YpaBHEHU U HEPABEHCTB,
PaBHOCUIIBHOCTh YPaBHEHH,
HEPABEHCTB U CUCTEM,
paluoHaJIbHbIE, UPPALlMOHAIbHBIE,
MOKa3aTelbHbIE, CTETICHHBIE,
JorapupMUUECcKue,
TPUTOHOMETPHUECKHUE YPaBHEHUS,
HEPABEHCTBA U CUCTEMbI; YMEHUE
peliaTh ypaBHEHUs, HEPaBEHCTBA U
CUCTEMBI C IIOMOILBIO Pa3JIUYHbIX
MIPUEMOB; pelllaTh ypaBHEHUS,
HEPAaBEHCTBA U CUCTEMBI C
napaMeTpoM; IPUMEHSTh
yYpaBHEHUs, HEPABEHCTBA, UX
CUCTEMBI JJIS1 PELICHUS
MaTeMaTH4YeCKUX 3ajad U 3a7a4 u3
pa3InYHbIX 001acTe HayKu U
pEATbHOM KU3HU

Tema 1.2. Pa3zButue oHITHS O
quCIIe

Tema 1.4. KopHu, crenenu u

JorapudMbl

Tema 1.5. OcHOBEI
TPUTOHOMETPHH

[TpakTHueckoe 3aHsTHE
Ne 1-2 (camocTtosiTenbHast
pabora)

YCTHBIU OIPOC (11.5.1)
[TpakTrueckoe 3ansaTHE No
1-3 (camocrosiTenbHas
pabora)

YCTHBIW OIPOC (1.5.1)
[IpakTHueckoe 3aHATHE
Nel  (camocTtosiTenbHas
pabora)

I18 - yMeHHe CBOOOTHO
OTIEPHPOBATH TOHATHIMU: Tpaduk
¢bynkunu, oOpatHas — (QyHKIMS,

KOMIO3UIMS (DyHKUUN, JTUHEHHAs
byHKIMS, KBagpaTHuHas (QyHKIUS,

CTereHHass (QYHKIUS C  LENIbIM
HIOKa3aTeJIeM,
TPUTOHOMETPUYECKHE  (PYHKIUH,
oOpaTHbIE  TPUTOHOMETPHUYECKHE
byHK1HN, nokasaresibHas U
norapudmuyeckas byHKIMY;
yMeHue CTPOUTH rpaduKu
byHKIHH, BBITTOJTHATh
npeoOpa3oBaHus rpaduKoB
$yHKumMi;

yMeHHe UCTIOJIb30BATh

rpaduku QYHKIOUN I U3ydeHUS
IIPOLIECCOB M 3aBUCUMOCTEU IpH
pELICHUH 33/1a4 U3 IPYTUuX y4eOHBIX
IIPEAMETOB U U3 PEAIBHON JKU3HU;

Tema 1.3. ®yHkuuu u rpapuku

YCTHBIA OIpPOC (11.5.1)
[IpakTnueckoe 3aHATHE
Ne 1 (camoctosiTenbpHas
pabora, TBOPYECKOE
3a/1aHHe)




BBIPAKATh dbopmynamu
3aBUCHUMOCTHU MCIKAY BCIIMYNHAMU,

yMEHHUe ¢BO0OOIHO
OIEepUPOBATH MOHATUSIMHU: YETHOCTb
byHkuuy, NEPUOANYHOCTD
GyHKIIH, OTrPaHUYCHHOCTH

(GyHKIINY, MOHOTOHHOCTbD (DYHKITUH,
SKCTpeMyM (PYHKIIMH, HanOOJbIIIEe
U HavMeHbIlee 3HauUCHHUs (PyHKINH

Ha HPOMEXKYTKE; yMeHHe
IPOBOJIUTH HCCIIeJOBaHNE
byHKIUY;

yYMEHHUE UCTIOJIb30BATh

CBOIicTBa U TpaduKu PYHKIMHA IS
pELICHUS] YPABHEHHI, HEPABEHCTB U
3aja4 ¢ mapameTpamu; u300paxkarb
Ha  KOODAMHATHOW  IJIOCKOCTH
MHOKECTBA PEIICHUN YpaBHEHMU,
HEPABEHCTB M UX CUCTEM

I19 - ymenue cBoOOAHO
OTIEPUPOBATH TTOHSITHSIMH:
MOCJICA0BATEILHOCTD,
apudmeTHIecKas mporpeccus,
reoMeTpHuuecKas mporpeccus,
OECKOHEYHO yOBIBarOIIast
reoMeTpHUecKas MPorpeccus;
YMCHHE 33]1aBaTh
MOCJICA0BATEIILHOCTH, B TOM YHCJIC
C TIOMOIIIBIO PEKYPPEHTHBIX

dopmyn

Tema 1.6. Hauana

MaTeMaTHYCCKOI'O aHajInu3a.

IIpousBogHas u eé
IIPUMEHEHNE

YCTHBIU OITPOC (11.5.1)

I[T10 - ymeHwe omepupoBaTh
HOHSTUAMMU: HEIPEPBIBHOCTh
GyHKIIMM, aCHUMITOTHI Trpaduka
¢bynkuuu, mepBas U BTOpas

IIPOU3BOHAS byHKIMH,
TreOMETpUYECKUl U (PU3UUECKUI
CMBICII IIPOU3BOIHOM,
nepBooOpasHas, OIIPEJEIICHHBIN
WHTErpAJl;  YMEHUE  HaxOJWTh

acUMIITOTHI  Trpaduka  (QyHKIHUH,
YMEHHE BBIYHUCISATH TPOHU3BOTHBIC
CYMMBI, ITPOU3BEJICHUS, YACTHOTO U
KOMITO3UIMH (PYHKINH, HaXOAUThH
ypaBHEHHE KacaTeIbHOU K rpaduKy
byHKIINY,

YMEHHUE UCIIOIb30BaTh
IPOU3BOAHYIO JJISl HCCIICTOBAHUS
GYHKIUH, UTs1 HAXOXKICHHS
HAWJTY4IIero pemeHns B
NPUKJIAJHBIX, B TOM YHCIIe

Tema 1.6. Hauana

MAaTEMAaTHYCCKOI'O aHajIn3a.

[IpousBogHas u eé
IIPUMEHEHNE

Tema 1.7. UnTerpan u ero
IIPUMEHEHNE

YCTHBIN OMPOC (1.5.1)
[TpakTdeckoe 3aHATHE
Nel (camocrositenbHast
paborta)

YCTHBIN OMPOC (1.5.1)
[IpakTudeckoe 3aHATHE
Nel (camocrositenbHas
paborta)




COLIMATIbHO-3KOHOMHYECKUX U
du3nveckux 3amavax, s
orpezesieHus: CKOPOCTH U
YCKOPEHUST; HaXOAUTh IJIOLIAU 1
00beMbI (PUTYP C TTOMOIIIBIO
MHTETpaia; MIPUBOAUTH IPUMEPHI
MaTeMaTHUYECKOTO MOJICITUPOBAHUS
¢ moMouIbio U hepeHIaTbLHBIX
ypaBHEHUH

IT11 - ymeHue omnepupoBarthb
HOHATUSAMM: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHbIE KOMILUIEKCHbBIE

4yHuciaa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4mciia,  (opma
3alUCH  KOMIUIEKCHBIX  YHCEI

(reomerpuueckas,
TPUTOHOMETPUYECKAs u
anreOpanyeckas); YMETh
IPOU3BOIUTH apu(pMeTHYECKHEe
JeUCTBHSA c KOMIUTIEKCHBIMH
YHCIaMH; TPUBOJIUTH  MPHUMEPHI
UCTIOJIb30BAHUS KOMIUIEKCHBIX
qHCcel

Tema 1.2. Pa3zBurue moHITHS O
YHciie

YCTHBIU OIPOC (11.5.1)

IT12 - ymenue cBoOOIHO
OIEepPUPOBATH NOHATHAMMU: CPEIHEE
apudMeTHIecKoe, MeraHa,
HauOoJIbIIIee U HAaUMEHbIIIee
3HAYCHHUS, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE IS
OTIMCAHMSI YMCIIOBBIX JaHHBIX;
yYMEHHUE HCCIIeI0BaTh
CTaTUCTHYECKUE TAHHBIE, B TOM
quCie ¢ MPUMEHEHUEM
rpaduyecKux METOI0B U
AIIEKTPOHHBIX CPE/ICTB;
rpau4ecKy UCCIeI0BaTh
COBMECTHBIE HAOIIOJCHHUS C
MIOMOIIBIO JMArpaMM paccenBaHUs
Y JIMHEHHOM perpeccuu

Tema 2.2. DnemMeHTbl TEOPUHI
BEPOSATHOCTEN U
MaTeMaTHUYeCKON CTaTUCTUKU

YCTHBIN OMPOC (1.5.1)
[IpakTHueckoe 3aHATHE
No 1 (camoctosiTenbHas
paborta)

I113 - ymeHue HaXOauTh
BEPOSITHOCTH COOBITHH C
HCIIOJIb30BaHUEM TpadudIecKuX
METO/I0B; IPUMEHSTb JUIsl PELICHUs
3a/1a4 GOPMYITBI CTIOKECHHS 1
YMHOKECHHS BEPOATHOCTEH,
(bopMyI1y MOIHOM BEPOATHOCTH,
bopmyny bepnymu,
KOMOWHATOPHBIC (DAKTHI U
(bopMyIIbI; OLIEHUBATH BEPOSTHOCTH
peaNTbHBIX COOBITHI; YMEHHUE
OIIEPUPOBATH MOHATHIIMU:

Tema 2.2. DneMeHThI TEOpUU
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU

YCTHBIN OMPOC (1.5.1)
[TpakTHdeckoe 3aHATHE
No 1 (camoctosiTenbHas
paborta)




CydaifHasi BEJIMYMHA,
pacrpeaeneHue BEPOSITHOCTEN,
MaTeMaTHYeCKOe OKUIaHueE,
JUCIIEPCUS U CTaHAApTHOE
OTKJIOHEHHE CIIy4YalHOU BEJIMYUHBI,
(byHKUIMY pacpeieTieHus U
MJIOTHOCTH PAaBHOMEPHOTO,
MOKa3aTeJIbHOTO U HOPMAJIBLHOTO
pacnpeneneHuii; yMeHue
HCIIOJIB30BaTh CBOMCTBA
W3YYEHHBIX pacipeneaeHun st
pelIeHUs 3a]1a4; 3HAKOMCTBO C
MOHATHIMH: 3aKOH OOJIBIIINX
YHUCEJ, METObI BHIOOPOUYHBIX
MCCJIEIOBAaHU; yMEHHE PUBOJAUTH
MIpUMEPHI TIPOSIBIICHUS 3aKOHA
OOJIBIIINX YHCEIT B IPUPOTHBIX U
O0ILIECTBEHHBIX SIBJICHUIX

[114 - ymenue cBOOOIHO
OTIEpUPOBATH IOHATHUSIMHU: TOYKA,
npsiMasi, I0CKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI yTOJl,
JIBYT'PaHHBIN yTOJI, TPEXTPaHHBIM
yroJi, nepeceKarouecs,
napaJuieNbHbIe U
CKPEIIUBAIOIINECS TPSIMBIE,
napauieTbHOCTh U
MEPICHIUKYIIPHOCTD TIPSIMBIX H
MJIOCKOCTEH, IO MEXIY
MPSIMBIMH, YTOJI MEXKTY TIPSIMOM 1
MJIOCKOCTBIO, YTOJI MEKITY
MJIOCKOCTSIMU; YMEHHUE
MCIIONIb30BATh NIPU PEIICHUH 3a71a4
U3YYCHHBIE (PAKTBI U TEOPEMBI
TUTAHUMETPHUH; YMEHHUE OIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHUE ONEPUPOBATh
MOHSTHSIMH: MHOTOTPaHHUK,
CEYeHHEe MHOTOTPaHHHKA,
MPABWJILHBI MHOTOTPAaHHUK,
npu3Ma, mupamuaa, Gpurypa u
MOBEPXHOCTh BpAICHUs, [IFITHH/D,
KOHYC, 11ap, cepa, pazBepTka
MMOBEPXHOCTH, CEYCHUS KOHYCA U
WIMH]IPA, TTapaJUIeTbHBIC OCH WU
OCHOBaHUIO, CEUYEHHUE 11apa,
TJIOCKOCTB, Kacaromascs chepsl,
HWIMH]IpA, KOHYCa; YMEHHE
CTPOUTH CEUEHUE MHOTOTPaHHUKA,
n300paxxaTb MHOTOI'PaHHUKH,
(GuUrypbl ¥ TOBEPXHOCTH BPAIICHHUS,
UX CEYCHMs], B TOM YHUCIIE C

Tema 3.1. [Ipsimble u
MJIOCKOCTH B TIPOCTPAHCTBE

YCTHBIU OITPOC (11.5.1)
IIpakTHueckoe 3aHsaTHE
Nel (camocrosTenbHas
pabora)




TIOMOIIBIO AIICKTPOHHBIX CPEJICTB;
yMEHHE IIPUMEHATh CBOUCTBA
T€OMETPUYECKUX QUTYD,
CaMOCTOSITENIEHO (hOPMYITHPOBATH
OTIpeJIeTICHUS] M3Y9aeMbIX (UTYD,
BBIJIBUTaTh THIIOTE3BI O CBOMCTBAX
U TIPU3HAKaX T€OMETPUIECKUX
¢duryp, 060CHOBBIBAaTb UIIH
OIIPOBEPraTh UX; yMEHHE
IPOBOJIUTH Kiaccu(UKauio Guryp
0 Pa3IMYHBIM IPU3HAKAM,
BBINIOJIHATH HEOOXOUMBIE
JIONOJTHUTEIIbHBIE TOCTPOCHHS

IT15 - ymenue cBo6O1HO
OIIEPUPOBATH TIOHSATUSIMH:
wiomanb Gurypsl, 00bem Gurypsr,
BEJINYMHA YTJIa, PACCTOSHUE OT
TOYKH /IO THIOCKOCTH, PACCTOSTHHE
MEXK/1y MPSIMBIMU, PACCTOSTHHE
MEXy TUIOCKOCTSIMH, TUIOIIAb
cdepsl, IIOIAAb TOBEPXHOCTH
NUpPaMU/IbI, TPU3MBI, KOHYCa,
HUWIMHIpa, 00BeM Ky0a,
IPSIMOYTOJIBHOTO
napansenenumnena, MupaMuibl,
NPU3MBI, IWIMHAPA, KOHYCa, 1apa;
YMEHHUE HaXOUTh OTHOILIEHHE
00BeMOB NMOJOOHBIX QUTYP

Tema 3.3. MHOrorpaHHUKH U
KPYTJIbIe Tena

YCTHBIN OIPOC (1.5.1)
[TpakTdeckoe 3aHATHe
Nel (camocrositenbHas
pabora)

116 - ymenue cB0OOIHO
OTIEPHPOBATH TIOHATHSIMU:
JIBIDKEHUE, MapajleIbHbINA
NePEeHOC, CHMMETPHS Ha TUIOCKOCTH
U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue Mo 00us,
noJ00HBIE (PUTYPBI; YMEHHE
pacmo3HaBaTh paBHBIC U MTOJ00HBIE
(Gurypsl, B TOM 4UClie B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; yMEHHUE
UCIIOJIb30BaTh T€OMETPUYECKHE
OTHOIIEHHS, HAXOTUTh
reOMEeTPUYECKUE BETUUNHBI
(mymuHa, yroi, Tomaas, 00beM)
IIPY PELICHUH 33/1a4 U3 JPYTUX
y4eOHBIX IPEIMETOB U U3
peaJbHON JKU3HU

Tema 3.1. IIpamble u
IUIOCKOCTH B IIPOCTPAHCTBE

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

[117 - ymenue cBoOOIHO
OHepI/IpOBaTB IIOHATUAMU:
MPSIMOYTOJIBHASI CHCTEMA
KOOPJMHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIUHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOU3BEICHUE
BEKTOPA HA YHCJIO, PA3JIOKCHHE

Tema 3.2. KoopauHaTel 1
BEKTOPBI

YCTHBIN OMpOC (1.5.1)
IIpakTrueckoe 3aHsaTHE
Nel (camocrositenbHas
paborta)




BEKTOpa 10 0a3ucy, CKaJlspHOe
MIPOU3BEJICHUE, BEKTOPHOE
MIPOU3BENICHUE, YTOI MEXKIY
BEKTOpaMU; YMEHHUE UCII0JIb30BaATh
BEKTOPHBIN U KOOPAMHATHBIN
METO/1 JUISl PEILICHUS
reOMEeTPUUECKUX 3aJ1a4 U 3aja4
JIPYTUX y4eOHBIX MPEIMETOB;
OIepUpPOBATh MOHATUSAMU: MaTPUILIA
2 x 2 u 3 x 3, onpenenuTeb
MaTpPHUILIbI, FEOMETPUUECKHUI CMBICI
OIpEAEIUTEINS

I118 - ymenue moienupoBaTh
peabHbIC CUTYAIlUU Ha SI3BIKE
MaTeMAaTHKU; COCTaBJIATh
BBIPKEHHUS, YPAaBHEHUSI,
HEPaBEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 3aJ1a4H, UCCIIEIOBATh
MTOCTPOEHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM alllapaTa
anreOpsl, HHTEPIPETHPOBATH
MOJIYYCHHBIN pe3ysIbTaT; CTPOUTD
MaTeMaTHYECKHE MOJIEIIHN C
MTOMOIIBIO TEOMETPHUUIECKUX
MOHSATUI U BEJTUYHH, peliaTh
CBSI3aHHBIE C HUMH MIPAKTUYECKHE
3aJla4d; COCTaBIATh
BEPOSITHOCTHYIO MOJIETh U
MHTEPIPETUPOBATH MOTYUEHHBIH
pe3yJbTaT; pemaTh MPUKIaIHbIE
3a/1a4u CpeCTBaMuU
MaTEeMaTHYECKOr0 aHaJIN3a, B TOM
YHCIIe COIUAIbHO-DKOHOMUYECKOTO
U (PU3UYECKOTO XapaKTepa

Tema 1.6. Hagana
MaTEeMaTHUYCCKOTO aHAIK3a.
[IponsBoanas u eé
MIPUMEHEHUE

Tema 1.7. UnTerpan u ero
MIPUMEHEHHUE

Tema 2.2. DneMeHThI TeOpUHn
BEPOSATHOCTEN U
MaTeMaTHYeCKON CTaTUCTUKU
Tema 3.2. KoopauHatsl u
BEKTOPBI

Tema 3.3. MHOTOrpaHHUKH U
KpyTJble Tena

Tema 4.1. Maremartnueckue
METO/IbI B IIpo(heccnoHaNbHON
NEATEIILHOCTHA

[TpakTUyeckoe 3aHsITHE
Nel (camocrosiTenbHas
pabora)

YCTHBIU OITPOC (11.5.1)
IIpakTHueckoe 3aHsaTHE
Nel (camocrosiTenbHas
pabora)

[IpakTudeckoe 3aHaTHe
Nel (camocrosiTenbHas
pabora)

IIpakTHueckoe 3aHsATHE
Nel (camocrosTenbHas
pabora)

[IpakTuueckoe 3aHsTHE
Nel (camocrositenbHas
paborta)

IIpakTHueckoe 3aHsATHE
Nel (camocrosTenbHas
pabora)

119 - ymenue BbIOUpaTh
MOIXOAUINN METO/ JUIsl pelieHus
3a/1a4M; IOHUMaHUE 3HAYNMOCTH
MaTeMaTUKHU B U3y4YE€HUU
HPUPOIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SIBJICHU; yMEHUE
pacro3HaBaTh IPOSIBIIEHNE 3aKOHOB
MaTeMaTUKH B HCKYCCTBE, YMEHUE
IPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHUIICKON U MUPOBOM
MaTeMaTU4YECKON HAyKU

Tema 1.1.BBenenne

Tema 2.1. KomOGunaTopuka
Tema 3.1. Ilpsamble u
IJIOCKOCTH B IIPOCTPAHCTBE

YCTHBIN OITpOC (11.5.1)
YCTHBIN OMPOC (1.5.1)
YCTHBIN OITpOC (11.5.1)

J171st O1IeHKHU JOCTHXKEHHUS 3aIlJIaHUPOBAHHBIX PE3Y/IbTaTOB 00yUEHUs MO MPeIMETY pa3paboTaHbl
KOHTPOJIbHO-OLIEHOYHBIE CPEICTBA AJIs1 IPOBEAEHUS TEKYILLEr0 KOHTPOJIS U IPOMEKYTOUHOU

aTTeCTalllH, KOTOPhIC pUJIararoTcs K paboueii mporpamme mpeamera.




MHNHOBPHAYKHN POCCHUU
BJIIAJITMUBOCTOKCKUN IT'OCYJTIAPCTBEHHBIM YHUBEPCUTET

OOHA OHEHOYHbLIX CPEACTB
JUISL IPOBEJICHUS TEKYIETO KOHTPOJIA ¥ POMEKYTOUYHOU aTTECTALUN
10 y4eOHOMY MPEIMETY

OOI1.07 Mamemamuxa
IIporpaMMbl OATOTOBKH CIIEIIMAIMCTOB CPEAHETO 3BEHA

23.02.01 Opeanuzayus nepego3ox u ynpasienue Ha mpaucnopme (no eudam)

dopma 00yueHHUs: ouHas

Bnanusoctok 2024



1 O0uIne cBeIeHUA

®onx oneHouHBIX cpenactB (nanee — POC) npemHasHadyeH I KOHTPOJS W OIECHKH
00pa3oBaTeNbHBIX JOCTIKEHUH OOydJalomuxcs Mo mporpamme ydeOHoro mnpeamera OOI1.07
Maremaruka.

@OC BKIIOYAOT B ceOS KOHTPOJIbHBIE MaTepUaibl s MPOBEICHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOUYHOW aTTeCTAllMUd TO TPEAMETY, KOTopas MHpOBOAUTCA B (opme
9K3aMeHa (C UCIOJIb30BaHUEM OLICHOYHOTO CPEICTBA — YCTHBIN OIIPOC B (pOpME OTBETOB Ha BOIIPOCHI
OMJIETOB, BBHIITOJHECHUE MTUCHMEHHBIX 3aIaHHI )

2 Ilnanupyemble pe3yjabTaTbl OOy4YeHHSI MO TMpeAMeTy, olOecrneduBaloIIue
€3YJIbTAThI 0CBOEHHs 00pa30BaTeJbHOI MPOrpaMMBbI

Kon
pe3ynbTaTa HanmenoBanmue pe3y/abTata 00ydeHus’
o6yuenns’

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MATEMATUKE KaK YHUBEPCAIbHOM SI3bIKE

J1 HAyKH, CPEJICTBE MOJICITUPOBAHUS SIBJICHUN U TIPOLIECCOB, UACIX U METOIaX
MaTeMaTUKU
MOHUMAaHWE 3HAYMMOCTH MAaTeMaTHUKHU MJisi HaydHO- TEXHHUUYECKOro Mporpecca,

e c(hOpMUPOBAHHOCTh OTHOILICHUS K MaTeMaTHKe Kak K 4acTu o6mequOBequKop:1
KYJIbTYphl 4e€pe3 3HAKOMCTBO C HCTOPHEH pPa3BUTHUSI MATEMaTHKH, SBOJIOIUEH
MaTEeMaTUYeCKUX uaen
pa3BUTHE  JIOTHYECKOTO  MBINUICHUS, IPOCTPAHCTBEHHOTO  BOOOpaKEHUS,

he AITOPUTMUYECKON KYIbTYPHI, KPUTUYHOCTH MBILUICHUS HA YPOBHE, HEOOXOTUMOM
JU1st Oyyiien mpodeccuoHambHON AesTeNbHOCTH, JIJISl IPOIODKEHHST 00pa30BaHUs
U caMmooOpa3oBaHUs
OBJIQJICHHME MAaTeMaTHYECKUMHU 3HAHUSAMH ¥ YMEHHUSIMH, HEOOXOJUMBIMU B

T4 MOBCEHEBHOM JKU3HHU, ISl OCBOCHHS CMEKHBIX €CTECTBEHHO- HAYYHBIX TUCHHUIIIINH
U JUCHMIUIMH TPO(PECCHOHATBHOTO IUKJA, I TMOJy4YeHus oOpa3oBaHHsS B
o0JacTsx, He TPEOYIONMX YrTyOJIeHHON MaTeMaTH4eCKOi MOATOTOBKH

15 TOTOBHOCTb U CHE)CO6HOCTB K 00pa30BaHMIO, B TOM YHCJIE€ CaMOOOpa30BaHUIO, HA
MPOTSHKEHUH BCEH )KU3HU

16 CO3HATEIHLHOE OTHOIIIEHUE K HEMTPEPHIBHOMY 00Pa30BaHHIO KaK YCIOBHIO YCIICITHOM
npodeccCHoHANBEHOM U 00IIECTBEHHON AESITETbHOCTH

17 TOTOBHOCTh W CIIOCOOHOCTh K CaMOCTOSATEIbHONW TBOPYECKOM M OTBETCTBEHHOM
JIEeATETbHOCTH
TOTOBHOCTh K KOJIJIEKTUBHOM pabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B

JI8 o0pa3oBaTenbHOM, 0O0IIECTBEHHO-TIOJIE3HO, y4eOHO-UCCIIeIOBATENHCKOM,
MIPOEKTHOM M IPYTrUX BUJAX JEATEITLHOCTH
OTHOIIIEHHWE K TMPOPECCHOHATHHOM MEATETFHOCTH KaK BO3MOXHOCTH YYacTHs B

JI9 pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHATBHBIX
npo0emM

M1 YMEHHUE OMNpEAeNATh LEIN JeATEIbHOCTH, 33/1aBaTh MapaMmeTpbl U KPUTEPUH HUX
JIOCTHOKCHHS

M2 YMEHHE BHOCHTb KOPPEKTHBbl B JEATENbHOCTb, OLECHHBATL  COOTBETCTBHE
pE3yNbTaTOB LIEJISIM, OLIEHUBATh PUCKH MOCIEICTBUN JESTEIbHOCTH

M3 BJIQJICHUE HABBIKAMH TIO3HABATEIbHOM, yueOHO- HCCIEIOBATENBCKONW M MMPOSKTHOMN
JIESITEJIbHOCTH, HaBBIKAMU pa3penieHus mpoodaem

M4 CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITETBHOMY TIOMCKY METOJIOB pEILICHHS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS




Kon
pe3ynbraTta
obyueHus’

HaumenoBanue pe3y/bTata 00ydeHus’

M5

CIIOCOOHOCTbh BBISIBJISATh NPUYMHHO-CIICJICTBEHHBIE CBSI3U M AKTyaJM3UpOBATh
3ajjady, BBLABMIaTb TMIIOT€3y €€ pEIICHUs, HaXOAUTb apryMEHThl Ul
JI0KAa3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh NapaMETPbl U KPUTEPUH PEILICHUS

M6

CIIOCOOHOCTH AHAIIM3UPOBATh IMOJIYYCHHBIC B XO4€ PCUICHUA 3ada4u pE3yJbTaThl,
KPUTHYCCKU OLICHUBATH UX NOCTOBCPHOCTH, IPOTHO3UPOBATL U3MCHCHHEC B HOBBIX
YCIIOBUAX

M7

CIIOCOOHOCTH BBLIBUI'aTb HOBBIC HJCH, IMPCAjiaraTb OPUTHMHAIIBHBIC MOAXOAbI U
pE€UICHUS, CTAaBUTH HpO6J’IeM]':>I " 3aJla4i, JOITIYCKAaIOIKUEC aJIbTCPHATHBHBIC PCIICHUSA

M8

BJIAJICHHE HABBIKAMU TMOJYYECHUS HH(POPMAIMU M3 HMCTOYHHKOB PA3HBIX THIIOB,
CIOCOOHOCTh CAMOCTOSITEIIBHO OCYLIECTBIATh IMOMCK, aHAJIN3, CUCTEMAaTH3aALUI0 U
MHTEPHpETanrio HHPOPMALUU Pa3IHIHBIX BUJOB U (OPM MPEIICTABICHHSI

M9

CIOCOOHOCTh  OCYHIECTBIISITh ~KOMMYHUKAallMd BO BceX cdepax IKU3HH,
apryMEHTHPOBAaHHO BECTH HAJOT, YMETh CMArdaTh KOH()IMKTHBIE CHUTYaluH,
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHS C UCTIOIB30BAHUEM SI3BIKOBBIX
CpEICTB

MI10

CIIOCOOHOCTh IIOHMMAaTh M MCHOJb30BaThb IPEUMYILECTBA KOMaHAHOH U
UH/IUBUYaJIbHONU PabOTHI;

IIPUHUMATh LIEJI1 COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA MO €€ JOCTHKEHUIO: COCTABIIATh IUIAH ACUCTBUM, PACHPENEIATh POJIU C
Y4€TOM MHEHUH yYaCTHUKOB OOCYXJaTh PE3yJIbTaThl COBMECTHOM pabOTHI;
npeiaraTb  HOBBIE IIPOEKTHI, OLEHUMBAaTh MJEU C IO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh MMO3UTUBHOE CTPATErMUYECKOE IOBEICHHUE B PA3JIMUHBIX CUTyalUsX,
IPOSIBIISATE TBOPYECTBO M BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

M1l

YMEHHE CaMOCTOSITENIbHO COCTaBISATh IUIaH peUIeHHs MpoOJIeMbl C  Y4eTOM
MMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUIA

M12

CHOCOOHOCTh JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B
JIeATEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJICHHE HAaBBIKAMH IMO3HABATEIbHON pedreKCHur Kak OCO3HAHMS COBEpPILIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YJIBTATOB M OCHOBAHHN;
UCIIOJIb30BaHUE TNPHUEMOB pe(iIeKCUM Ui OLIEHKU CHUTYyallud, BbIOOpa BEPHOTO
peneHus

I11

yYMEHUE OIEPUPOBATh NMOHATUSMHU: OIPEACICHUE, aKCHOMa, TEOPEMA, CIECACTBHE,
CBOMCTBO, MpPH3HAK, OKA3aTEIbCTBO, PABHOCWIIbHbIE (DOPMYIUPOBKH; YMEHHE
¢dopmynupoBaTh 00paTHOE M MPOTUBOIOJIOKHOE YTBEp)KJICHHE, NPUBOJIUTH
IIpUMEPBl W KOHTPIPHUMEPHI, NPOBOJAUTH JOKA3aTEIbHBIE PACCYKIACHUSA IpU
pELIEHUN 3a]a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTh PAaCCYXIECHUN

I12

YMEHHE ONEePUPOBATh IMOHATUSMHU: MHOKECTBO, IOJMHOXECTBO, ONEpalld HaJ
MHOKECTBAMH; YMEHHME MCIIONIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jyuist
OIMCAHUS pealIbHbIX MPOLIECCOB U SBJIEHUHN U IIPH PEIICHUH 3a]1a4, B TOM YHCIe U3
JPYruX y4eOHbIX NPEAMETOB

I13

YMEHHE ONEepUpPOBATh MOHATUSAMU: Tpad, CBA3HBIA rpad, JepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh M ONMKCHIBATh Tpadbl pa3IMyHBIMU CIIOCOOAMU;
UCIOJIb30BaTh Ipadbl pH pelIeHUH 3aa4

114

yMEHHE CBOOOIHO OMNEpUPOBATh MOHATHUSMHU: COYETaHHE, IEPECTAaHOBKA, YHCIIO
COYETaHMH, YHCIO TIEPECTAHOBOK; OmHOM HbIOTOHA; yMeHHE NPUMEHSATH
KOMOWHATOpPHBIE (DaKThI U PACCYKIEHHS I PeLIeHUs 3aa4

I15

YMCHHUC ONCPUPOBATH MOHATUAMU: HATYPAJIBbHOC YUCIIO, LEJIOC YUCIIO, OCTATOK I1O
MOAYJIO, palruoOHaJIbHOC YHuCJIo0, HppannoOHaJIbHOC YHUCIIO, MHOXECTBA
HAaTypaJbHBIX, HLECJbIX, pallOHAJIbHBIX, ,I[eﬁCTBHTeHBHBIX YuCCll;, YMCHHUC




Kon
pe3ynbraTta
obyueHus’

HaumenoBanue pe3y/bTata 00ydeHus’

HCIIOJIB30BAaTh IMPU3HAKKU  JCJIUMOCTH, HAUMEHBIIHH OGLLII/IfI JACINUTCIIb U
HaMMCHBIIICC 06HIC€ KpaTHOE, aJITOPHUTM EBKJ'II/I,I[a IIpH PCIICHUHU 3a1a4; 3SHAKOMCTBO
C pas3JIMYHbIMH NO3UIIWUOHHBIMU CUCTCMAaMH CHUCJICHUA

I16

yMeHHE CBOOOJHO OINEPUPOBATh MOHITHSIMH: CTEMEHb C LIEJIbIM IOKa3aTeleM,
KOpPEHb HAaTypaJIbHOM CTEIEHHU, CTEIICHb C PAllMOHAIBHBIM MTOKA3aTesIeM, CTEIIEHb C
NEHCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKa3aTeseM, JIorapugM 4Yucia, CHHYC,
KOCHHYC M TAHT€HC MTPOU3BOJIHLHOTO YKCIIa

117

YMCHHUE OIICPpHUPOBATH IMOHATHAMU: TOXICCTBO, TOXKIACCTBCHHOC HpeO6p830BaHHC,
YpaBHCHHE, HCPABCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCUJIIBHOCTH
ypaBHeHHﬁ, HCpPaBCHCTB n CHCTEM, panuOHAIbBHBIC, HppaHnOHAJIBHEIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, JIOI‘apI/I(l)MI/IIIGCKI/Ie, TPUTOHOMCTPUYCCKNEC YPABHCHNA,
HCPAaBCHCTBA U CUCTCMbI; YMCHHC PCIIATh YPABHCHHA, HCPABCHCTBA U CUCTEMBI C
IMOMOIIBIO PA3JIMYHBIX IPHUEMOB; PCIIATh YpaBHCHHA, HCPABCHCTBA U CHUCTCMBI C
napamMeTpoM; HNPUMCHATHL YPABHCHUS, HCPABCHCTBA, UX CUCTEMbI I PCHICHUS
MAaTCMAaTUYCCKUX 3aaa4 1 3a1a4 U3 pa3JIndHbIX oOJacreit HAaYKH 1 peanLHoﬁ KU3HU

I18

yMeHHEe CBOOOJHO ONEpUpOBaTh MOHATHAMU: TIpaduk ¢GyHKIMM, oOpaTHas
GyHKIMSA, KOMITO3UIMA (QYHKIMN, JIMHEHHAs (QYHKIMSA, KBaJpaTHUHAs (QYyHKIHS,
CTeNeHHass (QYHKUUS C LeJIbIM IoKa3aTeieM, TPUTOHOMETpudeckue (yHKIHH,
oOpaTHbIE TPUTOHOMETpPHYECKHE (YHKIIMH, TOKa3aTeNbHAs W JOrapupMHUECKas
(GyHKLUMU; yMEHUE CTPOUTb Trpaduku (QYHKUUH, BBINOIHATH MpPeoOpa3oOBaHMS
rpadukoB (YHKIHMI; yMEHHE HCIOJIb30BaTh rpaduku (QyHKUUN 111 U3ydEHHS
IPOILIECCOB U 3aBUCUMOCTEN MPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
U3 pealbHOM JKU3HU; BbIpaxkaTh (OpMyJamMH 3aBUCUMOCTU MEXJ]Y BEIMYMHAMU;
yMeHHue CBOOO/IHO ONEpPUPOBAThH MOHATUAMU: YETHOCTh (DYHKIIMHU, EPUOTUIHOCTD
(GYHKIIMM, OTrPAaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTh (YHKIIMH, 3KCTPEMYM
¢yHkuuu, Haubonblllee W HaMMEHbIIee 3HAueHUS (QYHKLUUU Ha MPOMEXYTKE;
YMEHHME MPOBOAUTH HCCIEOBaHUE (PYHKLIMU; YMEHHE UCIOJIb30BaTh CBOWCTBA U
rpa¢uku GyHKIMN A7 pelieHus] ypaBHEHU, HEpaBEHCTB U 33J1ay C MapaMeTpaMu;
n300paxkaTb Ha KOOPJAMHATHOM IJIOCKOCTH MHOXKECTBA PEUICHU ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

119

yMEHHE CBOOOJHO OIIepupOBaThH HOHSATHUSMU: MOCJIEI0BATEIBHOCTb,
apudMeTHuecKas TpPOrpeccusi, TreoMeTpuyeckas Mporpeccus, OECKOHEYHO
yObIBaroIasi reOMeTpHUecKas IPOrpeccHsi; yMeHHe 3a1aBaTh [1OCIIE0BATEIbHOCTH,
B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (hOpMyIT

IT10

YMEHHE ONEepUPOBATH MOHITUSIMH: HENIPEPHIBHOCTH (QYHKIIMH, aCUMIITOTHI rpaduka
¢yHkuuu, mepBas M BTOpas NPOM3BOAHAS (DYHKIMHM, TE€OMETPHUUECKUH WU
¢buznyeckuit CMBICT TPOM3BOAHOM, MepBooOpa3Hasi, OIpeAeTCHHBIH HHTErpal;
yYMEHUE HaXOJUTh AaCHUMIITOTHI Trpaduka (QyHKIUH, YMEHHE BBIYUCIATH
MIPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YAaCTHOTO U KOMIIO3UIUH (YHKIUH,
HaXOJIUTh YpaBHEHHE KacaTeNbHOU K rpaduKy (yHKIMHU;

YMEHHME HCIIOJIb30BAaTh MPOW3BOJAHYIO ISl HCcleAoBaHus (QyHKUUH, ais
HAaXOKJICHUs HAWJIy4dlllero peuIeHUs B IMPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-
9KOHOMHYECKUX U (PU3NUYECKUX 3a7a4ax, Ul ONPeaesICHUs] CKOPOCTU M YCKOPEHUS;
HaXOJUTh TUIOIIAAN ¥ 00bEMBI (PUTYp C MOMOIIBIO HHTETpaJia; MPUBOJUTH IIPUMEPHI
MaTeMaTHYECKOro MOJICIMPOBAHUS C OMOIIBIO AU (pepeHnanbHbIX YpaBHEHUI

IT11

YMEHHME OIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YMCIIO, COIpPSIKEHHbIE
KOMIUIEKCHBIE YUCIA, MOJAYJIb U apryMEHT KOMIUIEKCHOTO 4Yucia, opma 3amucu
KOMIIJIEKCHBIX YHCell (TeOMETPHUECKasi, TPUTOHOMETpUYecKas U anredpandeckas);




Kon
pe3ynbraTta
obyueHus’

HaumenoBanue pe3y/bTata 00ydeHus’

YMETh TPOU3BOJIUTH apu(PMeTHdecKue NEHCTBUS C KOMILICKCHBIMH YHCIAMU;
IIPUBOJIUTH IPUMEPBI UCIIOJIL30BAHUS KOMIIJIEKCHBIX YHCEIl

IT12

yMEHHE CBOOOTHO ONEpUPOBATh MOHATHAMU: CpeHee apuPpMeTHIecKoe, MeIUaHa,
HauOoJblllee W HaWMEHbIee 3HAYCHUs, pa3Max, AUCIEepPCHs, CTaHAApTHOE
OTKJIOHEHHE JJIi ONHMCAaHMsl 4YMCIOBBIX JAHHBIX; YMEHHUE HCCJEN0BaTh
CTaTHUCTUYECKUE JAaHHbIC, B TOM YHCIIe C MPUMEHEHUEM IpaUuecKux METOIO0B U
AIIEKTPOHHBIX CPEACTB; TpaUUYecKH HCCIeI0BaTb COBMECTHBIE HAONIONEHUS C
MIOMOIIBIO AMarpaMM PacCEeUBaHUs U IMHEHHON perpeccuun

IT13

YMEHUE HaXOAWTh BEPOATHOCTU COOBITUH C MCIOJIB30BAaHHEM TIpapUUecKuX
METOJIOB; HPUMEHATH [UIS pelIeHus 3a1ad (OpMYJIbl CIOKEHUS U YMHOKCHHS
BEPOSTHOCTEW, (GopmMyny mOMHOW  BeposiTHOCTH, (opmyny  bepuysm,
KOMOHMHATOPHBIE (PAaKTHI ¥ (POPMYJIBL; OLICHUBATH BEPOSATHOCTH PEabHBIX COOBITHIA;
YMEHHE OIEepPHpPOBATh MOHATHAMHU: CIy4ailHAs BeIMYMHA, pacHpeaeieHHue
BEPOATHOCTEH, MaTeMaTHYeCKoe OXHIaHWe, JUCHepCHs W  CTaHIapTHOE
OTKJIOHCHUE CIy4YallHON BENWYHMHBI, (YHKIUU pACHpPEACICHUS H IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeNbHOTO M HOPMAJIBHOTO pPACHpE/eNCHH; YyMEHHUEe
UCTIONIB30BaTh CBOMCTBAa WM3YYCHHBIX pACIpENCICHUN I peleHus 3ajad;
3HAKOMCTBO C TIOHATHSMHU: 3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBaHMIA; YMEHUE TIPUBOIUTH IIPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOJIHBIX M OOIIECTBEHHBIX SIBICHHUSX

I114

yMEHHE CBOOOJHO ONEpUpPOBAaTh MOHATUSIMM: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JydY, IJIOCKHM YToJ, ABYTPAHHBIA YroJ, TPEXI'PaHHBINU
yroj, IepeceKarolyecs, MNapajyielibHble U CKpPEIIMBAIOLIMECS  MpPsSMBIE,
NapajuIeJIbHOCTh U MEPNEHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yrojl MEXIy
IPSIMBIMH, YTOJI MEX]Y IPSIMON M IJIOCKOCTBIO, YTOJI MEXK/1Y IJIOCKOCTSIMU; YMEHUE
UCIIOJIb30BaTh MPHU PEIIEHUH 3a]a4 U3yuyeHHbIE (DAKTBI U TEOPEMbI IIIAHUMETPUH;
YMEHHME OIIEHMBAaThb pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUDPE; YMEHHE
OIIEpUPOBATh MOHATUSMU: MHOTOTPAHHUK, CEYEHUE MHOTOTPAHHUKA, ITPABUIIBHBIN
MHOTOTPaHHUK, NIPU3Ma, MUpamMuaa, GUrypa u MoBEpXHOCTh BpallleHUs, LIUIUHP,
KOHYC, Iap, cdepa, pa3BepTka MOBEPXHOCTH, CEUEHHs KOHyca M LWIMHIPA,
napajjielIbHble OCH MM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCThb, KacCArOILAsCs
cdepsl, IUINH]PA, KOHYCA; YMEHHUE CTPOUTh CeUeHHEe MHOTOI'paHHUKA, U300pakaTh
MHOTOTPaHHHUKH, (QUTYpPbl U MOBEPXHOCTH BpalllEHUs, X CEUYEHHUS, B TOM YHCIIE C
MIOMOUIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHATh CBOWCTBA T€OMETPUUECKUX
buryp, camocrosTenbHO (OPMYIHpPOBATH OMNPENCICHUS U3y4aeMbIX QUryp,
BBIJIBUTaTh TUIIOTE€3bl O CBOMCTBAX M NPHU3HAKAX TEOMETPUUYECKUX (Uryp,
000CHOBBIBaTh WJIM OMPOBEPraTh MX; YMEHHE NMPOBOIUTH Kiaccuukanuio Guryp
[0 pPAa3JMYHbIM TpHU3HAKaM, BBINOJHAT HEOOXOJUMBIE JIOTIOJIHUTEIbHBIC
HOCTPOCHMSI

IT15

yMeHue cBOOOJIHO ONEpUpOBaTh MOHATHAMM: IUIOMAAb (UTYpHI, 00bEM (QUTYpHI,
BEJIMYMHA YTJIa, PACCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHIE MEXKTY IPSIMBIMH,
paccTosHUE MEXIY IUIOCKOCTSMH, IUIOMIa b c(epsl, MIIONAab MOBEPXHOCTU
NUpaMUIbl, TPHU3MBI, KOHyca, IMIMHApPa, O00BeM KyOa, MpPsIMOYTOJIHHOTO
napajjenenunena, NUPaMHUIbl, TPU3MBL, LWIMHAPA, KOHYycCa, IIapa; yMEHHUE
HaXOJIUTh OTHOIIICHHE 0OHEMOB MOOOHBIX QUTYDP

I116

yMEHHUe CBOOOJHO OMEepHUpPOBATh NOHATHAMHU: IBIKEHHE, MapaJUIeIbHbIN EepPEeHocC,
CHMMETPHSI Ha TUIOCKOCTH M B IIPOCTPAHCTBE, IIOBOPOT, ITpeoOpazoBaHue moaoous,
nogo0HbIe (PUTYpPBI; YMEHHE paclio3HaBaTh paBHbIE U MOAOOHbBIE (UTYPHI, B TOM
qucie B NPHPOJE, HCKYCCTBE, apXHUTEKType; YMEHHE  HCIIOJIb30BaTh
reOMEeTPUYECKHE OTHOUICHHUS, HAXOUTh T€OMETPHUECKUE BETMUMHBI (JUIMHA, YTOJI,




Kon
pe3ynbraTta
obyueHus’

HaumenoBanue pe3y/bTata 00ydeHus’

wIonaab, 00bEM) MPU PEHICHUH 3a7ad U3 JPYIHX YUEOHBIX NPEIMETOB U U3
peaIbHOM KU3HU

I117

YMEHHE CBOOOIHO ONIEPUPOBATH MOHATUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTODOB,
IPOU3BEJCHUE BEKTOpa Ha YHUCIIO, PA3JIOKEHUE BEKTOpa IO Oas3ucy, CKalspHOE
IIPOM3BEICHUE, BEKTOPHOE IPOU3BEJICHHUE, YrOJ MEXAYy BEKTOpPAMHU; yMEHHUE
MCII0JIb30BaTh BEKTOPHBIN U KOOPJMHATHBIN METOJ JIsl PELLIEHUSI TEOMETPUUECKUX
3ajia4y W 3aJa4 Jpyrux y4eOHbIX IPeAMETOB; ONEPUPOBAThH MOHATUAMU: MaTpHULa 2
X 2 1 3 X 3, onpeenuTenb MaTpUIbl, TEOMETPUUECKUI CMBICI ONPEAESIUTENS

IT18

YMEHHE MOJEIUPOBATh PEAIbHBIE CUTyallUM Ha S3bIKE MAaTEMaTHKH; COCTaBIIATH
BBIDAKECHMSI, YPaBHEHHs, HEPABEHCTBA M HX CHUCTEMBbI II0 YCIOBHIO 3aJa4H,
UCCIIeIOBaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BaHMEM almaparta anreOpsl,
WHTEPIPETUPOBATH MOJYYECHHBINH pe3ylbTaT; CTPOUTh MAaTEMAaTHYECKUE MOJEIN C
IIOMOLIbI0 I'€OMETPUUECKHUX IOHSITHH M BEJINYMH, PELIaTh CBSA3AHHBIE C HUMH
IIPAaKTUYECKHE 3a7a4M; COCTABIIATh BEPOSTHOCTHYIO MOJEIb U MHTEPIPETUPOBATH
IIOJIyYEHHBIM  pe3ynbTaT;  pellaTb  NPUKIAJHbIE  3aJayd  CpPeACTBAMHU
MaTE€MaTU4eCcKoro aHajii3a, B TOM YHCIE COLMAIbHO-DKOHOMHYECKOIO U
($U3MUECKOro xapakrepa

I119

YMEHHME BbIOMpATh MOAXOMSAIIMNA METOJ JUIsl pElleHus 3a7aud; IOHHMaHue
3HAYMMOCTU MaTEeMAaTUKU B U3YYEHUH NMPUPOJHBIX U OOLIECTBEHHBIX IPOLIECCOB U
ABJICHUM; YMEHUE PACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE,
yYMEHUE MIPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUM POCCUNCKONW U MUPOBOU
MAaTEMaTUYeCKON HAyKH




3 CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJibTaTaM 00y4eHust

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

Kpatkoe

HanMEHOBaA

HUE
paznena

(Momyns) /

TEMbI

JUCILIUILIN

HBbI

Kon
pe3yn
b TaTa
o0yue
HUA

IlokazaTenn
OBIIAICHUS
pe3ynbTaTaMu
00y4deHus

HanmenoBanue
OLICHOYHOTO
CpEACTBA U MPEACTABICHUE
ero B ®DOC

[TpomexyTouHa
sl aTTeCTalus

Tekymmit
KOHTPOJIb

Paznean 1. Anreopa.

Tema 1.1
Bsenenne

I119

CriocoOHOCTh EPEUUCIIUTD
o0jacTy MPUMEHEHUS
MaTEMAaTUKU B peaJIBHOfI KH3HU,
Ha3BaTh OCHOBHBIX YYCHBIX-
MaTEeMaTUKOB U MX BKJIAJ B

HayKy

I11

CriocoOHOCTh EPEUUCIIUTD
OCHOBHBIC MaTEMAaTHUYCCKUEC
MOHATHSA, OOBSCHUTH KaXK/10€ U3
HUX, CBA3aTh 3TU IIOHATHA C
peaTbHBIMU SIBICHUSMH

M6

CrniocoOHOCTH aHANU3UPOBATh
paHee NOJIYYEHHBIN OIIBIT,
OOBSICHUTH CBOIO TOUKY 3PEHUS

Ml11

Croco0OHOCTE
KJIacCU(UIIMPOBATH CBOH 3HAHMSI

M3

CrocoOHOCTh aHATU3UPOBATb,
0000111aTh U JAe1aTh BBEIBOJIBL,
OINUpasiCh Ha 3HAHUS U3
Pa3IMYHBIX MTPEIMETHBIX
obOiacTei

J1

CrocoOHOCTH OOBSICHUTH
SIBIICHUE OKPY>KAOIIIEero MUpa
MATEMATHUUYCCKUM A3BIKOM

Yemuwiii
onpoc (n.5.1)

Tema
PazButne
MOHSTHS
yHclie

1.2.

(o)

112

CriocoOHOCTB OTIpeNIeNNUTh
OCHOBHBIE YHCIIOBBIC
MHOXECTBA, YIIOPAAOYNTH HX.
CriocobHOCTb OOBSICHUTH
HAJTMYME MHOXECTBA YHCIOBBIX
CHCTEM.

I15

Croco0OHOCTE HUCIOJIL30BATh
MPU3HAKU JETUMOCTH

I111

CrniocobHOCTB MIPOU3BOJIUTh
apupMeTHUeCKre JeHCTBUS C
KOMIIJICKCHBIMH YHCIIAMHU

J1

CriocoOHOCTb aHATU3UPOBATh
SIBJICHUS] OKPY’KAIOILEr0 MUpa C
MOMOIIBIO SI3bIKA MATEMATHKU

J14

CnocoOHOCTh 0OHAPYKUBATH
CBSI3U MEKIY TUCIHIUITHHAMM,
HUCITOJB30BATh MATEMAaTHUYCCKUEC
MIPUEMBI TIPH PEIICHNUH 3a/1a4 U3

Komnmponvnas

paboma (n.6.2,
sapuanm 1-2,

(n.3.1, sa0anus 1-3)

gonpocul -

3) Pasznoyposreswvl
e 3a0auu u

3a0anus

(n.6.3, eapuanm

1-2, 3a0anue
19)

Yemnoun
onpoc




JIPYIUX HAYK U B IIOBCETHEBHOU
KU3HU

Tema 1.3.

CriocoOHOCTh HCCICO0BATDH

Yemmuwiti onpoc

Bonpocwt 0ns

JI3
OYHKLUH U SIBJICHUE U JIeIaTh BBIBOJIBI O n.5.1 IK3aMEHA
MOJIYYE€HHBIX 3aKOHOMEPHOCTSIX
rpaduKu ya P gonpocer 4-8) | (1:6-1)
M1 CrocoOHOCTb COCTaBIIATh IJIaH KOHmpO]leaﬂ
ACATCIIBHOCTHU pa6oma (n 62)
I8 CriocoOHOCTD BBITOJHSATH eapuanm 1-2,
npeoOpa3oBaHus TpapuKoB 3a0anus 4-6)
(GyHKIUH, UCTIONB30BATh
rpaduKku GyHKUIUH IS
W3Y4EHHUS IIPOLIECCOB U
3aBUCHUMOCTEH MpU peleHun
3a/1a4 U3 IpYrux y4yeOHbIX
MPEIMETOB U U3 peabHOI
KU3HU
Tema 1.4. 1 CrniocoOHOCTE COPMYIUPOBATL | YVemuwili onpoc
KopHu JI0Ka3aTeIbCTBO PEIICHMS, n.5.1 Bonpocet oz
2 A ]
[IPEIOCTaBUTh aPI'YMEHTBI IK3amena
CTEICHHU U gonpocwl 9-34) (n.6.1)
CriocobHOCTE  OOHApYKHUBATh n.0.
norapu(Mel J14
CBS3M MEXIY IUCIHUILUIMHAMU,
Konmponvras
WCIIOJIb30BAaTh MAaTEMaTUYCCKUE
paboma (n.6.2,
MIpUEMBI [IPH PELICHUH 33724 U3
o sapuanm 1-2,
WX HayK U B TIOBCETHEBHOM
AbyT YK A sadanus 7-15)
KU3HU
Pasnoyposnesnvi
CrnocoGHOCTH CBOOOHO
I16 . e 3a0a4u u
OTIEpUPOBATH OHIATUSIMHU: ) 6.3
CTETICHbB C IIEJTBIM TIOKA3aTeNeM, sadanus (n.6.3,
KOpEHb HATYpPaJbHOMN CTEIEHH, sapuatm 1-2,
CTETIEHb C PAIlMOHAIBLHBIM sadanus 10, 16,
MoKa3areseM, CTENeHb C 17, 19)
JIEMCTBUTEIILHBIM
(BelecTBEHHBIM) TTOKA3aTeNIeM,
sorapudm uncna
7 CriocoOHOCTB pemarhb
TOKa3aTeIbHbIC, CTCTICHHBIC,
jorapu@MuUecKue ypaBHEHHU I,
HEPaBEHCTBA U CUCTEMBI
Tema 1.5. 1 Cnoco6HOCTb ChopMynHpOBaTh | Yemuwlii onpoc | Bonpocwl ons
OCHOBBI JI0Ka3aTeNbCTBO PEIICHMUS, n.5.1, IK3aAMeHa
- MIPEIOCTaBUTh APTYMEHTHI
TPUTOHOMET pen pry gonpocwl 35- (n.6.1)
pun MO Crioco0HOCTE OOBACHATE CBOIO | 57) Pasnoyposnesol
TOUKY 3PEHMS, UCII0JIb30BATh e 3a0ayu u
aJICKBaTHBIE SI3BIKOBBIE CPEACTBA 3adanusi (n.6.3,
16 Croco0HOCTE CBOOOIHO eapuanm 1-2,
OIIEPUPOBATH ITOHATUSAMH: sadanue 18)
CUHYC, KOCUHYC 1 TaHT€HC
MIPOU3BOJILHOTO YHUCIIA
7 CrniocobHOCTB pemarhb

TPUTOHOMETPUYECKHE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI




Tema 1.6. i CriocoGHOCTECHOPMYTUPOBATH Yemmuwiti onpoc | Bonpocwl 0ns
Hauana JI0Ka3aTeNIbCTBO PELICHMUS, (n.5.1, K3AMEHA
Maremaruue HPCIOCTaBUTL apryMCHTBI sonpocowl 58- (n.6.1)
CKOT'O e CnocobHOCTh 65) Pasznoyposnesni
aHaJIN3a. MIPOaHATH3UPOBATH UCTOPHIO e 3a0ayu u
[IpousBoaHas pa3BUTHUS MaTEMaTUKU U 3a0anus
" eé COOTHECTH €€ C HAy4YHO- (n.6.3, eapuanm
pHMeHEHHE TEXHUYECKHUM MTPOrPeccoM 1-2, 3a0anus 1-
9 CnocoOHOCTH CBOOOTHO 5,13)
OTIEPUPOBATH TOHITHSIMH:
MOCIIEZI0BATEIbHOCTb,
apudmernyeckas u
reOMEeTpHYECKasi POrPECCHH,
0ecKOHEYHO yObIBaroIIas
reoMeTpHUYECKast IPOrPECcCHsi;
yYMEHHE 3a/1aBaTh
MOCIIE0BATEIHLHOCTH
110 CrocoOHOCTh BBIYUCIATH
MIPOU3BOJIHBIE CYyMMBI,
MIPOU3BEICHHUS, YACTHOTO U
KOMITO3UIIUHU (PYHKIIHA, yMETh
HCIOJIb30BaTh MIPOU3BOTHYIO IS
UCCIEeI0BaHMs PYHKIMM
Tema 1.7. 18 CrnocoOHOCTh  aHANMU3HPOBATh | Yemuwiii onpoc | Bonpocwl 0ns
I/IHTerpaH u MOJIYYCHHBIC 3HaAHUsA u (n5 ]’gonpoc(,l IK3amMeHa
ero MCTIONb30BATh MX JUISL OTIMCAHHS | g6 73) (n.6.1)
peanbHBIX 3aBUCUMOCTEN Pasnoyposnesni
MIpUMEHEHNE
16 CnocoOGHOCTh MOACPIKUBATD e 3a0a4u u
UHTEPEC K JEATEIBHOCTH 3adanus (n.6.3,
110 CrocoOHOCTE HAXOIUTh sapuanm 1-2,
iouaau u o0beMsl GUryp ¢ 3a0danus 6,
MOMOIIIbIO UHTErpaja 7,12)

Pa3nea 2. KomOuHaTOpHKa, CTATHCTHKA U TEOPHS BEPOSATHOCTEH.

Tema 2.1.
Kombunarop
HKa

I119

CrocoGHOCTh EPEUUCIIUTD
o0JacT MPUMEHEHUS
MaTeMaTHKHU B pealbHON )KU3HH,
Ha3BaTh YUCHBIX U UX BKJIA] B

HayKy

J1

CnocoOHOCTE OOBSICHUTD
SIBJICHHE OKPYIKAIOIIEero MUpa
MATEMATUUYECKUM SA3BIKOM

I13

CrnocoGHOCTh OnepupoBaTh
MOHATUSAMMU: Tpad, CBAZHBIN
rpad, 1epeBo, yMeHue
HCIOJIb30BaTh Ipadbl Mpu
pelIeHnH 3aa4

114

CnocoOHOCTh CBOOOIHO
OIIEPUPOBATH TOHITHSIMH:
COUYETaHHe, IEPECTAHOBKA,
YHCJI0 COYECTAaHUM, YHCIIO
nepecTaHoBoK; OuHoM HpioTOHA;
YMEHHE TPUMCHSITh
KOMOWHATOpHBIC (DAKTHI U

Yemuouu
onpoc(n.5.1,
eonpocwl 74-

86)

Bonpocwt ona
9K3aAMeEHA
(n.6.1)
Pasnoyposnesnvi
e 3a0auu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 11)




pacCyXIeHHUs IS PEILICHUS
3a1a4

Tema 2.2.
OJEMEHTBI
TEOpUHU
BEPOATHOCTEMN
Hu
MaTeMaTu4ec
KOH
CTaTUCTHKH

M8

CrnocoOHOCTh aHAIM3UPOBATH,
KJ1accu(uIupoBaTsb,
yIOpSAI0YNBaTh, OLIEHUBATH U
MHTEPIIPETHPOBATH
UH(OPMAIIHIO, TOTYYAEMYIO U3
Pa3INYHBIX HCTOUYHHKOB

I11

CrocoOHOCTh NIEPEYHCITUTD
OCHOBHBIC MaTEMaTHUECKHE
MOHATHS, OOBSCHUTD KaXJI0€ U3
HUX, CBSI3aTh 3TH TIOHATHUS C
pEATbHBIMHU SIBJICHUSIMHU.
CnocoGHocTh chopMyIUpOBaTh
JI0Ka3aTeIbCTBO PEIICHMUS,
MPEOCTABUTh APTyMEHTHI

I112

CriocoOHOCTh HCCICO0BATH
CTaTUCTHYCCKHUC JaHHBIC

IT13

CrocoOHOCTH HaXOIUTH
BEPOSTHOCTH COOBITHI

Yemmuwiti onpoc
(n.5.1,

eonpocwl 87-
101)

Bonpocut ons
9K3aMeHa
(n.6.1)
Pasznoyposresol
e 3a0auu u
3a0anus (n.6.3,
sapuanml-2,
3a0anue 11)

Pa3nea 3. 'eomerpus

Tema 3.1. 14 CrnocoOHOCTh MCIONB30BaTh NPH | Yemmuwiil onpoc | Bonpocwt Ons
HpﬂMI)Ie " PECIICHNHU 3a1a41 U3YUYCHHBIC (l’l5 1, IKZAMEHA
AKThl ¥ TEOPEMBI IJITAHUMETPUU
TIJIOCKOCTH B g 6 P 5 P sonpocul 102- (n.6.1)
MOCOOHOCTH CBOOOHO
npoctpanctee | 1116 ) 121) Konmponvras
OTIEPUPOBATH TOHITHSIMH: paboma (n.6.2
JBUKEHHE, TapauIeTbHbINA sapuanm 1-2
El
NEpEHOC, CHUMMETPUA HA sa0anus 16.1 7)
TJIOCKOCTH M B IPOCTPAHCTBE P
A3HOYPOBHEBbI
CrniocobHOCTh HEePEUUCIIUTh
I119 e 3a0auu u
oOnactu MIPUMEHEHUS
o 3a0anus (n.6.3,
MaTEMaTHKHU B PEalIbHOM KU3HHU,
sapuanm 1-2,
Ha3BaTh OCHOBHBIX  YYCHBIX-
3a0anue 9)
MaTEeMaTHKOB M WX BKJIad B
HayKy
M5 CrocoOHOCTh BBIABUTATH
TUIIOTE3Y PEIICHUS, HAaXOIUTh
apTyMEHTHI JUISl IOKa3aTeIbCTBa
CBOMX YTBEPKICHUN
M9 CnocoOHOCTh OOBSICHUTH CBOIO
TOUKY 3PEHHUSI, UCII0JIb30BATh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA
3 CnocoOGHOCTH clienaTh YepTexk K
3aJlaHuI0, CPABHUBATH
MOJIy4E€HHBIE PE3YIILTATHI C
MOCTABJIEHHOM 3a7a4eil
Tema 3.2. M4 CriocoOHOCTh TUIAHUPOBATH Yemuwiit onpoc | Bonpocul ona
KoopaunaTs! CaMOCTOSITEIbHBIN ITONCK (n.5.1, IKIAMEHA
METOJIOB PEIICHHUS
U BEKTOPBI J0B p gonpocer 122- (n.6.1)
MIPAKTUYECKHX 3a7a4 134 Konmponvhas
3 CnocoOHOCTE caeNaTh YEPTEX K paboma (n.6.2

3a/IaHNIO0, CPABHUBATH
IIOJIYYEHHBIE PE3YIIBTATEL C
IOCTaBJICHHOU 3agauen

sapuaum 1-2,
saoanus 18-20)




I117

CrocoOHOCTh UCIOJIB30BATh
BEKTOPHBIN U KOOPJAUHATHBIN
METOJI AJIsl pelIeHus
T€OMETPUUYECKHX 3a/1a4

Tema 3.3.
MHororpans
UKH U

KpyTJbie
Tena.

I11

Cnoco6HOCTh chopMyIHpPOBATH
JI0Ka3aTeIbCTBO PEIICHHMS,
MIPEIOCTABUTH APTYMEHTBI

IT15

Cnoco0HOCTE CBOOOIHO
OTIEPUPOBATH TTOHITHSIMH:
mwiomanb Guryper,00mem
Gburypsl, BeJIMYMHA YT,
paccTosiHue OT TOYKH JI0
IJIOCKOCTH, PACCTOSTHUE MEXKTY
MPSIMBIMH, PACCTOSTHUE MEXKTY
IJIOCKOCTSIMU, TUIOIIATEL CEpHI,
IUIOMIA/Ib TIOBEPXHOCTH
MTAPAMHUJIBI, TPU3MBI, KOHYCA,
WIAHIPa, 00beM Kyoa,
MPSIMOYTOJIBHOTO
napajuiesienumne a, TuPaMuIbl,
MPHU3MBI, IWIMHIPA, KOHYCA,
apa

M4

CriocoOHOCTH IIIaHUPOBATh
CaMOCTOSTEIILHBII MTONUCK
METOIOB PEUICHHUS
IMPAKTUYCCKHUX 3aaa4

J1

Cnoco0HOCTh OOBSICHUTD
SIBIICHHE OKPYIKAIOIIEro MUpa
MATEMATHUUYCCKUM A3BIKOM

Yemmuwiti onpoc
(n.5.1,
eonpocwl 135-
201)

Bonpocut ons
9K3aMeHA
(n.6.1)
Pasznoyposnesni
e 3a0auu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anus 8,

14, 15, 20)




3.2 CpeacrBa, npuMeHsieMble J1JI51 OlleHKH YPOBHS MPAKTHYECKOM MOAT0TOBKH

Kpatkoe Kon HaumeHOBaHHUE OLIEHOYHOTO
HaUMCHOBA | pesyr [Tokazarenb CpEe/CTBa U MPE/ICTaBICHUE
HU
pa3ez[ena b Tara OBJIAJICHUS ero B ®OC
(Momyis) / 00yue pesyJibTaTaMu Tekymmit [Ipomexyrouna
TEMBI HUs 00yueH s KOHTPOJIb sl aTTECTAIIHS
JTUCLUILITN
HBI
Pa3znea 1. Anreopa.
Tema 1.2. I15 Cnoco6GHOCTB HCIOJIB30BATh Camocmosmen | KonmponvHas
PasBurue NPU3HAKU JETUMOCTH bHas paboma paboma (n.6.2,
MMOHSTHS O Ml11 CnocoOHOCTh BBIOUpATh Nel (n.5.2, eapuanm 1-2,
sapuanmul 1-2) | sadanus 1-3)
qrucIe. ONTUMAJIbHBIC TTYTH PEUICHUS
I T C 5 5 Pasnoyposnesuvie
aKTUYECKO
p ocoOHOCTh oOHapyKHBATh Sa0aun 1 3a0aHUS
e 3ausTue No CBS3M MEXIy AUCHUILTHHAMH, (n.6.3, sapuanm
1-2 HCIIOJIb30BaTh MaTEMaTHYCCKUE 1-2, saoanue 19)
MpUEMbl TPU PEIICHUU 3a7ad U3
JIPYTHUX HaYK U B TIOBCETHCBHOMN
KU3HU
J1 CnocoOHOCTh 00BACHUTH
SIBIICHUE OKPY>KAOIIEero MUpa
MaTEeMaTHYECKHUM SI3BIKOM
117 CrniocoGHOCTH pemiaTh
parMoHa bHBIC ypaBHEHUS U
HEPaBCHCTBA
Tema 1.3. 18 CnocoOHOCTh UCIONIB30BATh Camocmosmen | Konmponvnas
DYHKIMH | rOTOBBIE KOMITLIOTEPHBIE bHas paboma | paboma (n.6.2,
rpaduKu. IIPOrpaMMBbI B IIOUCKaX IIyTen Ne2(n.5.2, 12 sapuanm 1-2,
sapuarmul 1- -
[IpakTuyecko pelleHrs MaTeMaTHYECKUX 3a1a4 P ) | sadarnus 4-6)
Teopuecko
€ 3aHsATHE Y UX WTIOCTPAIIH
e 3adanue
Nel M3 CnocoOHOCTh OCYIIECTBIISITh (n.5.3)
TTO3HABATEIHHYIO M YIEOHO-
HCCIIEIOBATEIBCKYIO
JeSITeIbHOCTD
MIl11 CriocobHOCTh KIaccu(UIMpPOBaTh
CBOM 3HAHUS
J7 CrnocoOHOCTh MIIaHUPOBATh
CaMOCTOSITEIILHYIO JICATeILHOCTh
Tema 1.4. 117 CnocoOHOCTh TPUMEHSTH Camocmosmen | Konmponvnas
KopHwu, CTaHJapTHBIC IPUEMEI pellleHns | bHas paboma | paboma (n.6.2,
CTENEHU U palroHaIbHbIX, Ne3(n.5.2, 15 sapuanm 1-2,
sapuanmul 1- -
norapu@mbl UppalMOHATBHBIX, P ) | sadanus 7-15)
Pasnoyposnesvie
[TpakTudecko MOKa3aTeIbHBIX, CTEIEHHBIX
5 3a0auu u 3a0anus
€ 3aHsATUE ypaBHEHU U HEPABEHCTB (n.6.3, 6apuanm
Nel-3 I16 Croco6HOCTE CBOOOIHO 1-2, 3a0anus 10,
OTICPUPOBATH MTOHATUSIMU: 16, 17, 19)




CTENEHb C LENBIM [T0KA3aTENEM,
KOpPEHb HATYpAJIbHOM CTEIIECHH,
CTENEHb C PAllMOHAIBHBIM
MOKAa3aTeJIeM, CTETIEHb C
JIEHCTBUTEIILHBIM ITOKa3aTeleM,
norapudm yucia

M7

CnocoOHOCTD BBIABUTATh HOBBIE
HJIeH, IIpeyiaraTb OpUruHaibHbIe
IOJAXO/bI U PELIEHHUs], CTABUTH
poOJIeMBI U 3a/1a4H,
JIONYCKAOLIME aJIbTCPHATUBHbBIC
peleHus

M2

CriocoOHOCTh OCYIIECTBIIATD,
KOHTPOJIUPOBATH U
KOPPEKTUPOBATH CBOIO
JEATEILHOCTD

J4

CrnocoGHOCTh O0OHapyXUBaTh
CBSI3M MEXIY IHCHUILTHHAMH,
WCIOJb30BaTh MaTeMaTUYECKUE
NpUEMBbl TIPU PEUICHUH 3a/1a4 W3
JIPYIUX HAYK U B IIOBCETHEBHOU
KHU3HU

Tema 1.5.
OcHOBEI
TPUTOHOMET-
pun
[IpaxTruecko
€ 3aHATHE
Nel

117

CrnocoGHOCTh IPUMEHATH
CTaHJapTHBIE TPHUEMbI pEIIeHUs
TPUTOHOMETPUUECKUX
ypaBHEHMI U HEPABEHCTB

I16

CriocoOHOCTh cBOOOJIHO
OTIEpUPOBATH MOHITUSIMH: CHHYC,
KOCI/IHYC 158 TAHTCHC
MIPOU3BOJIBLHOTO YHUCIIA

M7

CrocoOHOCTb BBIABUIaTh HOBBLIE
UJeH, mpeiaraTh OpUruHaIbHbBIE
MOJXOJbI W PEIICHHS, CTaBUTh
poOIeMbI 51 3a7a4H,
JOITYCKAIONUE aJIbTePHATHBHBIC
pelnieHus

JI8

CrniocoGHOCTh o0cyXaTh,
HCCIIEI0BATh SIBJIEHUS B ITPOLIECCE
KOJUIEKTUBHOU paboThLI.
CriocoOHOCTh ~ OPraHU30BBIBATH
NESITENIbHOCTh B COTPYAHUYECTBE
CO CBEPCTHUKaMU

Camocmosmen
bHas paboma
Ned(n.5.2,
sapuarmoi 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm
1-2,3a0anue 18)

Tema 1.6.
Hauyana
Matematuue

CKOTO
aHaJn3a.
IIpounsBoaHas
ueé

I118

CrocoOHOCTh ~ aHAJIM3UPOBATH
II0JIy4YEHHBIE 3HAHUS u
WCIOJIb30BaTh UX JUIsl OMUCAHUS
pealbHBIX 3aBUCUMOCTEN

110

CrocoOHOCTh
HpOI/ISBOI[HbIe
MIPOU3BEICHUS,

BBIYHCIIATD
CyMMBI,
YacTHOIO M

Camocmosamen
bHas paboma
Ne5(n.5.2,
sapuanmol 1-2)

Pasnoyposnesoie
3a0ayu U 3a0aHUs
(n.6.3, eapuanm
1-2, 3a0anus 1-5,
13)




MIPUMEHEHHUE. KOMIIO3ULIMU  (PYHKIUH, yMeTh
IIpakTH4ecKo HCIOJIb30BaTh MPOU3BOAHYIO IS
e 3aHATHE WCCIICTOBAHMS (PYHKIIHIA
Nel M2 Cnoco6HOCTH OCYIIIECTBIATD,
KOHTPOJIHPOBATH u
KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh
M1l Cnoco6HOCTh BBIOMPATH
ONTUMAJILHBIC TTYTH PEUICHUS
Tema 1.7. IT18 Cnocobnocts  anmamusupoBarb | Camocmosmen | Paznoyposneevl
Uurerpan u MOJIy4YEHHBIE 3HAHUS U | bHas paboma e 3a0ayu u
ero WCIIONb30BaTh UX Ui onucanus | Ne6(n.5.2, 3a0anus (n.6.3,
T — peaIbHBIX 3aBUCUMOCTEN sapuanmot 1-2) | eapuanm 1-2,
I110 Croco6HOCTE HaXOJUTh sadarnus 6, 7,
[IpaxTruecko
wiomaan U o0wvembl uryp c 12)
€ 3aHATHC HOMOILLIO HHTErPaIa
Nel JI5 CnocoOHOCTh K 00pa3oBaHUIO, B
TOM YHCJIe, CAMOOOPa30BaAHUIO
M1l CnocoGHOCTh BBIOMPATH
ONTUMAJILHBIC TTYTH PEIICHUS
Paznen 2. KomOuMHaATOpHKA, CTATUCTHKA M TEOPUS BEPOSITHOCTEI.
Tema 2.1. 114 CrocoOHOCTE cBoOoaHo | Camocmosmen | Paznoypoeneguvie
Kom6unarop OTIepUpPOBATH MOHATHUSIMU: | bHAs paboma 3a0ayu U 3a0anus
— coueTaHue, MepecTaHoBKa, yucino | Ne7(n.5.2, (n.6.3, sapuanm
TIpaKTHYECKO COUYETaHUH, yncno | eapuanmel 1-2) | 1-2, 3a0anue 11)
nepectaHoBok; OuHOM HploTOHA;
C 3aHATHC YMCHHE MPUMCHSITH
Nel KOMOMHATOpHbIE  (QaKkThl U
pacCyXaeHHsT  JUIS  PEIICHUs
3a/a4y
M11 CrnocoGHOCTh BbIOMpAThH
ONTHUMAJIbHBIC TYTH PEUICHUS
M7 CnocoOHOCTh BBIIBUTATh HOBHIE
WJeH, TIpeJyIaraTh OPUTHHAIBHBIC
MOAXO/bI W PpEUICHHs, CTaBUTh
poOIeMbI u 3a/1a4u,
JIOMYCKAIOIUE allbTePHATUBHBIE
pelIeHus
JI9 CrniocobHOCTD IPUMEHSTh
MTOJIYYCHHBIC 3HAHUS B PEIICHUU
pobiem
Tema 2.2. 1113 Cnoco6HOCTH onuceiBath | Camocmosmen | Paznoypogneguie
DNeMeHThI MIPOLIECCHI U SIBJICHUS, UMEIOLIUE | bHAs paboma 3a0aqu u 3a0aHusl
TEOPHUH BEPOSITHOCTHBIN xapakrep, | Me8n.5.2, (n.6.3, eapuanm
BEPOSTHOCTE BBISIBIISITH CTaTUCTHUECKUe | sapuanmul 1-2) | 1-2, 3a0anue 11)
Wu 3aKOHOMEPHOCTH B  pEaIbHOM
MaTeMaTH4ec MUpe
KOH I118 CrnocoOHOCTh  ONpeAeNaTh H
CTaTHCTHUKH. OIICHUBATH BEPOSATHOCTH
[IpakTnuecko HAaCTYIUICHUS COOBITHI B
€ 3aHsATUE MPOCTEHIIINX MPAKTHYECKUX
Nel CUTYalHSIX




112 CriocobHOCTD HCCIIeIOBATh
CTaTHCTUYECKHUE JTaHHBIE

JI9 Crnocob6HOCTh IPUMEHATH
MOJIyYE€HHbIE 3HAHUS B PELICHUU
pooem

M2 CnocoO6HOCTH OCYILIECTBIIATD,
KOHTPOJIHPOBATH u
KOPPEKTUPOBATh CBOIO
JeSITeIbHOCTh

Paznea 3. I'eomerpusi.

Tema 3.1.
[Ipsimbie n
ILJIOCKOCTH B
MIPOCTPAHCTB
e.
IIpakTnuecko
€ 3aHATHE

Nel

I11

CriocobHOCTh  COPMYIHPOBATH
JI0Ka3aTelIbCTBO pelieHus,
IIPEIOCTaBUTh apI'yMEHTBI

114

CriocoOHOCTh MIePEYUCIIUTD
OCHOBHBIC MOHSATHS O MJIOCKHX H
IIPOCTPAHCTBEHHBIX ¢urypax,
OITMCaTh MX CBOMCTBA

[116

CrnocoGHOCTh
W3YYCHHBIE
TEOMETPHUECKUX  Guryp u
hopmysl B peaTbHBIX
KU3HCHHBIX CHTYaIUIX

MPUMEHSTH
CBOMCTBA

M2

CrniocoGHOCTh OCYIIIECTBIIATH,
KOHTPOJIMPOBATh u
KOPPEKTHPOBATh CBOIO
JeSITeIbHOCTD

M5

Croco6HOCTE BBIIBUTATH
TUTOTE3Y pEeIIeHUs, HaXOJIUTh
apryMeHThl JJI1 J0Ka3aTelIbCTBA
CBOMX yTBEPIKJICHUN

J3

CrnocoOHOCTh cenaTh 4epTex K
3aJIaHUIO, CrpyNIupOBAThH
HECKOJIbKO reOMETPUUECKUX
¢buryp, cpaBHUBAThH MOy4YECHHBIC
pe3ysbTaThl €  IOCTaBJICHHOMN
3a7a4eit

Camocmosimen
bHas paboma
No9(n.5.2,

sapuanmol 1-2)

Konmponvnasn
paboma (n.6.2,
sapuanm 1-2,
3a0anus 16,17)
Pasnoypoenesvie
3a0a4u U 3a0aHUs

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

Tewma 3.2.
Koopaunat
bl U BEKTOPBI
[IpakTruecko

e 3agaTueNel

I118

CrniocoGHOCTh pacrno3HaBarth
reomMeTpuueckue  Qurypsl Ha
yepTexkax, MOJICNIAX, B peaJbHOM
MUpe

I117

CrniocoGHOCTB
BEKTOPHBIA U
METOJ I
reOMEeTPUUYECKUX 3a7a4

HCIIOIL30BaTh
KOOPAVMHATHBIN
peuenus

Camocmosamen
bHas paboma
NelO(n.5.2,
sapuanmol 1-2)

Kommponvnas
paboma (n.6.2,
sapuanm 1-2,
sadanus 18-20)




M12

CriocoOHOCTb JIEMOHCTPUPOBATH
LeJICYCTPEMIIEHHOCTh B MOMCKax
u HPUHATUU peuieHui,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEJICTABICHUN

J3

CnocoOHOCTh CIeNnaTh YEpTekK K
3aJIaHHUIO, CrpYIIIHPOBATH
HECKOJIBKO FeOMETPUUYECKUX
¢buryp, cpaBHUBATH MOJyYCHHbIE
pe3yJbTaThl €  IOCTaBJICHHOMN
3aJadei

JI5

CnocobHOCTh K 00pa30BaHMIO, B
TOM YHCJIEe, CAMOOOPA30BAHUIO

Tema 3.3.
MHororpanx
VKU U
KpyTJible
Tena.
[IpaxTruecko

€ 3aHATHE
Nel

IT18

Crnioco6HOCTB pacrno3HaBarhb
reoMeTpu4ecKkue (QUrypsl Ha
YCpTeIKAx, MOACIIAX, B pCAJIbHOM
MHpe

IT15

CnocoOHOCTh CBOOOIHO
OIepUPOBATH [TOHATHSIMH:
IUIOIAb burypsl, 00BeEM
burypsi, BEJIMYMHA yria,
paccTossHHE€  OT  TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEKIY
MPSIMBIMH, PACCTOSTHHE MEKIY
TUTIOCKOCTSIMH, TUIOMIANlb CQEPHI,
IJIOIIAdh MMOBEPXHOCTH
MUPaMUbI, TPHU3MBI, KOHYCa,
HUAJTUHIPA, o0beM KyO0a,
MPSIMOYTOJIBHOTO
napajuiesienumnea, HPaMHIbI,
NpU3MbI, IWIMHAPA, KOHYCa,
mapa

M7

CnocoOHOCTh BBIIBUTATh HOBBHIE
WJeH, TIpeyIaraTh OPUTHHAITBHBIE
MOAXOMbI W PpEUICHHs, CTaBUTh
poOIeMbI u 3a/1a4u,
JIOTYCKAIOIUE allbTePHATUBHBIE
pelIeHus

MI10

CnocoOHOCTh TPUHUMAThH LEIH
COBMECTHOM JIesITeIIbHOCTH,
MIPOSIBIISATH TBOPYECTBO u
BOOOpaXkeHue, OBITH
WHHUIIMATHBHBIM

J4

CrniocoGHOCTh oOHapyXHUBaTh
CBSI3W MEXIYy JUCIHILIMHAMH,
UCTIOJIF30BATh MaTEMaTHYECKHE
IIPUEMBI IIPU PELICHUU 33134 U3
IPYTUX HAayK U B TOBCEAHEBHON
KHU3HHU

Camocmosmen
bHas paboma
Nell(n.5.2,

sapuanmol 1-2)

Pasnoyposnesvie
3a0a4u U 3a0aHUs
(n.6.3, eapuanm
1-2, 3a0anus 8,

14, 15, 20)

Pasznes 4. [lpumMeHenne MaTeMaTHYECKHX METOI0B B 0AaHKOBCKOI J1eSITeJIbHOCTH.

M2

CrocoOHOCTh OCYIIECTBIIAT,
KOHTPOJIUPOBATH 51

Camocmosimen
bHas paboma




Tema 4.1.
MaremaTudec
KHE METO/IbI B
npodeccuoHa
JILHOM
JIeITSIbHOCTHU

KOPPEKTHPOBATh CBOIO
JEATEILHOCTD
I118 Crnocob6HOCTh pelaTh

MIPUKIIAJHBIC 33/1a49H CPEACTBAMU
MaTEeMaTHYECKOT0 aHaIH3a, B TOM
qrcie COLIMAIBHO-
9KOHOMHYECKOTO U (PU3HUECKOTO
Xapakrepa

MNel2(n.5.2,
sapuanmol 1-2)

Pasznoyposresol
e 3aoayu u
3a0anus (n.6.3,
sapuanm 1-2,
3a0anue 21)




4 Onucanue Npoueaypbl OLeHNBAHUS

Pesynprathl 00ydeHHUs MO IUCHMIUIMHE, YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUMN
OLICHUBAIOTCSI MO YETHIPEXOAIFHOM MIKaJIE OIIEHKAMH: «OTIHYHOY, «XOPOIIO»,
«YJIOBJIETBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY.

Tekymast arrectanus 1Mo JUCUUIUIMHE TPOBOJUTCS C IO CHCTEMaTHYECKOM MPOBEPKU
NOCTIDKEHUH  oOydaromuxcsi. OOBEKTaMU  OLEHMBAHUSA  SBISIIOTCS: CTETEHb  YCBOCHHS
TEOPETHYECKUX 3HAHUH, YPOBEHb OBIAJICHHUS NMPAKTHYECKHMMH YMEHUSIMH M HAaBBIKAMH 10 BCEM
BUJaM y4€OHOH pabOoThl, KAYECTBO BHIMOJIHEHHS CAMOCTOSATENIbHON paboThl, yueOHast AUCIUILITHHA
(aKTUBHOCTH Ha 3aHATHAX, CBOCBPEMCHHOCTH BBIIOJHEHHUS pPA3IMYHBIX BHJIOB 3aJaHUH,
HOCEIAeMOCTh BCEX BUJIOB 3aHSATHI 110 aTTECTyEMOMN JTUCIUILINHE).

[Tpu mpoBeneHMH MPOMEXYTOUHOW aTTECTAllMU OLIEHUBAETCS JOCTH)KEHHE CTYJCHTOM
3aIJJAHUPOBAHHBIX IO JUCHUILIMHE PE3yJIbTaTOB OOYYCHHs, OOECIICUMBAIOIMINX PE3YIbTATHI
OCBOCHMS 00pa3oBaTeIbHOI nMporpaMmsl B 1eoM. OleHKa Ha 3a4eTe, 3K3aMEHE BBICTABIISIETCA C
Y4eTOM OLICHOK, MOJYYCHHBIX IpPU TPOXOXKACHUU TEKYyIIeH arrectanuu. BrlcunThIBaeTCS
cpenHuil Oayl C ydYeToM OLCHKH, IMOJYYEHHOH Ha 3adere, SK3aMEHE M OKPYIJIAeTCS 10
MaTeMaTHYECKUM MPaBUiIaM (B CIydae CIIOPHOTO pe3ysIbTaTa, IPY BEICTABIICHUN OIICHKH PEIICHHE
NPUHUMAETCS] HCXO/IS U3 PE3Y/IbTaTOB 3a4eTa, SK3aMEHa).

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

5 6a/10B - OTBET MMOKA3BIBACT MPOYHBIC 3HAHUSI OCHOBHBIX IIPOIECCOB M3Y9aeMOi PEIMETHOM
00J1acTH, OTJIMYACTCS] TIIYOMHOW M TOJHOTOW PACKPBITUS TEMBbI, BIIAJICHUE TEPMHHOJIOTUYCCKHM
anmapaTroM; yYMEHHE OOBSCHSATh CYIIHOCTH, SIBJICHHUH, MPOIECCOB, COOBITHH, JIeNaTh BBIBOJIBI U
00001IeHNs, /aBaTh apryMEHTHPOBAaHHBIE OTBETHI, MPUBOAUTH MPHUMEPHI; CBOOOTHOE BIAJCHHE
MOHOJIOTHYECKON PEeYb0, JIOTHYHOCTh W IMOCIIEJ0BATEILHOCTh OTBETA; YMEHHUE NMPHUBOIUTH MPHUMEPHI
COBpPEMEHHBIX IIPOOJIeM U3ydaeMoil 00J1acTH.

4 fanna - OTBET, OOHAPYKMBAIOIIMN TMPOYHBIE 3HAHUS OCHOBHBIX IPOIIECCOB H3ydaeMOM
OpeIMeTHOW 00NIacTH, OTJIWYaeTcs TIYOMHOW U TIOJTHOTOM pacKphITUS TEMBI, BIIAJCHHE
TEPMHHOJIOTHYCCKAM aNlapaToM; YMEHHE OOBSICHATh CYIIHOCTH, SBJICHHM, MPOIECCOB, COOBITHH,
JIeNaTh BBIBOJIBI U 0000IIEHUS, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI, IPUBOJIUTH IPUMEPHI; CBOOOIHOE
BJIaJICHIE MOHOJIOTMYECKON PEUbI0, JIOTHYHOCTh M MOCIIEI0BATEILHOCTh OTBeTa. OJHAKO JOMTyCKaeTCs
OJIHa - IB€ HETOYHOCTH B OTBETE.

3 Gamna — OTBET, CBHUJCTEIHCTBYIOIIMHA B OCHOBHOM O 3HAHHWU IPOIECCOB H3ydaeMOH
MpEeIMETHOW 00JIaCTH, OTIMYAIONIUNACS HEJOCTATOYHOW TIIYOMHOW U TOJHOTOW PACKPBITHS TEMBI,
3HAaHWEM OCHOBHBIX BOIPOCOB TEOPHH; CIa00 CPOPMUPOBAHHBIMH HABBIKAMH aHAN3a SIBJICHUH,
MPOIIECCOB, HEIOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI U MPHUBOJIUTH MPUMEPHI;
HEIOCTaTOYHO CBOOOIHBIM BJIAJICHHEM MOHOJIOTHYECKON PEUBI0, JOTHYHOCTHIO, TIOCIIEIOBATEIIEHOCTHIO
orBera. JlomyckaeTcsi HECKONBKO OINMOOK B COJEP)KAaHUU OTBETA; HEYMEHUE MPHUBECTH IMPUMEP
Pa3BUTHUS CUTYAIIUH, TIPOBECTH CBSI3b C IPYTUMH aCTIEKTAMH W3y9aeMOH 00JIacTH.

2 0ans1a — OTBeT, OOHAPYKUBAIOIINI HE3HAHHE MPOIIECCOB U3YydaeMOil MpeaMEeTHON o0nacTu,
OTJIMYAMOIIUNACS HETITYOOKHMM PAacKpBITHEM TEMBI, HE3HAHHEM OCHOBHBIX BOIPOCOB TCOPHH,
HeCOPMUPOBAHHBIMU ~ HAaBBIKAMH  aHallM3a  SBJCHHM,  TPOIECCOB, HEYMEHHEM  JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, CJIA0BIM BJIaJICHUEM MOHOJIOTHYECKOHN pedbl0, OTCYTCTBHEM JIOTHIHOCTH
U TOCIeN0OBaTebHOCTH. JIOMYyCKalOTCsl Cephe3Hble OMIMOKKM B COJEPKaHWW OTBETa; HE3HAHHE
COBPEMEHHOM MPOOIEeMATHKN N3y4aeMOi 001acTH.

Kpurtepun oneHuBaHnsi NHCbMEHHOM padoThI
(OLIEHOYHBIE CPENICTBA: KOHMPOAbHAS paboma, camocmosmens Has paboma).

5 6a1710B — CTYJCHT MOJHOCTHIO BBINOJHUI PabOTy, TOUYHO OINPEAETUB €€ COAepKaHuEe U
cocrapisifonue. B JOrmdeckux paccykIeHUusX U OOOCHOBAHWHW PEIUICHHS HET MpOoOeNoB U
omnOOK, BBIBOABI 000CHOBaHBI. CTYyAEHT BJaJ€eT HABBIKOM CaMOCTOSATEIbHOW padOThl MO



3aJJaHHOM TeMe; METO/IaMH M IPUEMaMHU aHAIIN3a TEOPETUICCKUX H/HITH MPAKTHUECKUX aCIICKTOB
u3ydaeMoil obnactu. MaKTUYECKUX U MATEeMATUYECKUX OIIMOOK, CBSI3aHHBIX C MOHMMAaHHUEM
marepuaia, HeT; rpadudyecku pabora ohopMIiIeHa TPABUIIBHO.

4 Oamma - paboTa XapaKTEpU3yeTCS CMBICIOBOW IEIBHOCTBIO, CBSI3HOCTBIO U
MIOCJICIOBATEIBHOCTBIO M3JIOKEHHS, JOMyImeHo He Oonee 1 ommOku mpu pemenun. Paborta
BBINOJIHEHA ITOJHOCTHIO, HO OOOCHOBAHMS LIAroB peLIeHHs HenocTaToyHbl. He Bce BBIBOJBI
C/IeIaHbl U/ 000CHOBaHbL. DAaKTUYECKUX OMMOOK, CBSA3aHHBIX C IOHMMaHUEM MaTepHala, HeT.
JlomytieHsl oiHa-/1Be OIIUOKH B OOPMIICHUN PAOOTHI.

3 6aJj1a — CTY/ICHT MPOBOIMT JOCTATOYHO CAMOCTOSITEIIbHBIN aHAJTU3 OCHOBHBIX ATAIOB U
CMBICJIOBBIX COCTABIISIOLINX pabOThI; HOHUMAET 0a30BbIE OCHOBHI MaTepHuasa. PemeHne packpbITo
HE TOJIHOCTHIO, OOOCHOBAHUS INIAroOB PEHICHUs HEIOCTATOYHBI. BBIBOIBI HE CHETaHbl W/WIH
BBIBOJIBI HE 000CHOBaHEI. [lomymieno He 6osee 2 omuOOoK B pelieHuH, OPOPMIICHUN PAOOTEHI.

2 6aJu1a - paboTa IpeICTaBIIAEeT COOO0M pemeHne 6€3 Kakux Obl TO HA OBIJI0O KOMMEHTAPHEB,
obocHoBanuid. He packpbiTa CTpyKTypa W TEOpPETHYECKas COCTaBISIOMIAas TEMbl. BBIBOJIBI
OTCYTCTBYIOT. JomyIieHo Tpu i 6osiee TpexX OMMOOK B pEIIeHUH, B 0POPMIICHUN PaOOTHI.

KpnTeplm BBICTABJICHUS OCHKHU CTYJACHTY Ha 3adere/ IK3aMeHe

(OLICHOYHBIE CPEACTBA YCMHbBINL ONPOC 8 (opme Omeemos HA B0NPOCHL OUNEMO8,
BbINOJIHEHUE NUCOMEHHBIX PAZHOYPOBHESHIX 340aY U 3A0AHULL)

O1ueHKa 110
IPOMEKYTOUHOM XapakTepHucTHKa KauecTBa chopMUPOBAHHOCTH KOMIIETECHIIUIA
aTTecTaluu
CryneHt aeMoHCTpHpYET cHOpPMUPOBAHHOCTH JUCHUTUIMHAPHBIX
KOMIIETEHIIM Ha NPOJBUHYTOM YpOBHE: OOHapyXHBaeT
BCECTOPOHHEE, CHUCTEMAaTHYECKOE W TIyOOKOe 3HaHUE y4eOHOTO
«3aYTEHOY / MaTepuana, yMeeT TECHO YBA3bIBaTbh TEOPHIO C MPAKTUKOM,
COTITUIHOY CBOOOJHO CIpaBISETCS C 3aJadaMH, BOIPOCAMH U JIPYTUMHU
BUJIAMU IPUMEHEHUS 3HaHUH, IPUYEM He 3aTPyTHSIETCS C OTBETOM
NpU  BHUJOW3MEHEHWH 3aJaHWi, TNPAaBWIBHO OOOCHOBBHIBAET
NPUHATOE pELIeHHEe, BIaJeeT Pa3sHOCTOPOHHUMM HaBbIKAMU U
MIpHeMaMH BBITIOJTHEHUS IPAKTUYECKUX 3a]1ad.
CryneHT aeMOHCTpUpYeT chOpMUPOBAHHOCTH JUCLUIUIMHAPHBIX
«3a4TeHOY / KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
«XOPOLIO» OCBOGHBI, HO  JIONYCKAIOTCS ~ HE3HAUMUTENIbHbIE  OLIMOKH,
HETOYHOCTH, 3aTPyIHEHHsS] TpPH aHATUTHYECKUX OIEPaIHUsX,
nepeHoce 3HaHUK ¥ YMEHUH Ha HOBbIE, HECTaHJAPTHBIE CUTYAIUH.
«3a4TeHOY / CryneHT aeMoHCTpHpYeT chOpMHUPOBAHHOCTH TUCIIMILTHHAPHBIX
«yJIOBJIETBOPUTEIHHO KOMIIETEHIIM Ha IOPOTrOBOM YpPOBHE: MMEET 3HAHHS TOJBKO

OCHOBHOIO MaTe€pHajnga, HO HE YCBOWI €ro JeTalled, B XOZE
KOHTPOJIBHBIX ~ MEPOIPUATUN  JOIYCKAIOTCAd  3HAYUTEIIbHBIC
OLIMOKH, HEJJOCTATOYHO IPABWIbHBIE (POPMYIUPOBKH, HAPYIICHUS
JIOTUYECKOU TIOCIIENOBATEIIBHOCTH B H3JIOKEHUU IIPOTPAMMHOIO
Marepuana, UCHBITBIBAET 3aTPYJAHEHUS TIPU  BBINOJHEHHUH
MPAKTUYECKUX PabOT, MPH ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSAMU
IIPU UX NIEPEHOCE Ha HOBBIE CUTYAIINH.

«HE 3a4TEHO» / CryneHT AeMOHCTpHUpYeT c(hOpMHUPOBAHHOCTH TUCIMIUTMHAPHBIX
«HEYJOBJICTBOPUTEIBHO» | KOMIIETEHILUI HAa YpPOBHE HMKE ITOPOTrOBOIO: BBIABISETCS MOJHOE
WIA TPAKTUYECKH TOJHOE OTCYTCTBHE 3HAHUI 3HAUYMTEIIbHOU
9acTH  MPOTPaMMHOTO  MaTepHaia, CTYIEHT  JOMYyCKaeT
CYIIECTBEHHBIE  OIIMOKH,  HEYBEPEeHHO, ¢  OOJIBIIMMHU
3aTpyJHEHUSIMH BBINOJHACT IPAKTUYECKHE paOOThl, YMEHHS WU
HaBBIKH HE C(POPMUPOBAHBI.




5 HpI/lMepr OLHCHOYHBIX CPEACTB JIJIsl MIPOBECACHUSN Telcymeif[ arrecranuu

5.1 Bonpocsl aJ1s1 codeceqoBaHus (YCTHOTO ONpoca):

1.
2.
3.

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

25.

26.
217.

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

35.
36.
37.
38.

39.

Kakue uncna Ha3bpIBAIOT IPOOHBIME?
Kakue onepariuu BBIMONHSAIOTCS Ha MHOXKECTBE PallMOHABHBIX YHCcen?
Bepno nu yTBepxkaeHue:
a. Ecnum HarypanbHOe 4Kcio AeTUThes Ha 6, TO OHO JeNUTCs Ha 3;
b. Ecnu cymMa IByX 4Mces YETHOE YUCIIO, TO KaXI0€ CIaraeMoe YeTHO;
C. Ecnu npousBenenue qByX 4yucCen paBHO HYIIO, TO KX IbIii MHOXKHTEIb PABEH HYIIIO;
d. Ecnu ky0 HEKOTOPOTO YKCIIa JSTUTCSA HA 8, TO ITO YHCIIO YETHO?
Kakoe 4ncio Ha3bIBalOT HAMMEHBIIUM (HAUOOJIBIINM) 3HaUeHUE (PYHKIIMK HA MHOXKECTBE?
Kakyro ¢hyHKIHMIO HAa3bIBAIOT YETHOUW (HEUETHOM)?
Kakum cBoiicTBOM 00s1agaeT rpaduk 4eTHOM (HEYETHOM) GyHKIMU?
CdopmynupyiiTe mpu3HaK IOCTOSHCTBA/BO3pacTaHus/yObIBaHUS (DYHKITHH.
Kakyro Touky Ha3bIBatOT TOUYKOH MakcuMyMa (yHKIHUU? TOYKOH MUHUMYMa (DyHKIIH?
Kakyto (hyHKIIMIO HAa3bIBAIOT CTETIEHHON (PYHKIMEW C HaTypalbHBIM MOKa3aTeneM?

. Chopmymnupyiite cBoiicTBa PyHKIHH y = X"

. Kakyro pyHKIMIO Ha3bIBAIOT CTENEHHOM (DYHKIIMEH C IENbIM TIOKa3aTeneM?

. Kakas durypa sBisercs rpadpukom GpyHknum y = x°?

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

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

. IIlpn kaKkuX 3HAYEHHSIX @ UMEET CMBICJI BBIPQKCHHUE 2k+1,/q, ke N?

. UTo Ha3BIBAIOT apU(PMETUIECKIM KOPHEM N-i CTETIEHU U3 HEOTPHULIATEIILHOTO YHCIIA a, T]Ie

neN,n>1?

IIpy KakKX 3HAYEHUSAX a UMeeT CMBICT BhIpakenue?/a, ke N?

Coopmynupyiite cBoiicTsa Gynkiun y = 2k+1y/a, ke N.

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

ChopmynupyiiTe CBOMCTBA KOPHS N-ii CTEMIEHU.

Kakyro ¢pyHKIIMIO Ha3bIBAIOT CTENEHHOM (DyHKIMEN C palliOHATIbHBIM MTOKa3aTeaem?
ChopmynupyiiTe CBOMCTBA CTETICHHU C PAIlMOHAIBHBIM MTOKA3aTEIIEM.

Kakoe ypaBHEeHME Ha3bIBAIOT UPPALUOHATIBHBIM?

O0e yacT ypaBHEHHUS BO3BEIH B HEYETHYIO CTereHb. OO0s3aTeNbHO JTM MCXOJHOE H
MOJIy4eHHOE YpaBHEHUsI OyyT paBHOCUIbHBIMU?

O0e yacTu ypaBHEHHUS BO3BEIH B UETHYIO cTeneHb. O0s3aTeNbHO JIM UCXOTHOE U TIOTYIEHHOE
ypaBHEHHs OyAyT paBHOCUIbHBIMU?

Kak MOXHO BBISIBUTH IOCTOPOHHUE KOPHU YPaBHEHHUS?

Kakyro Teopemy M Kakoe CIEICTBHE M3 HeE HUCIOJB3YIOT MPH PELICHUH MOKa3aTeIbHBIX
ypaBHEHU/HEPABEHCTB?

YTo Ha3BIBAIOT JIOTAPU(PMOM NOJIOKUTEIHHOTO Yrcia b mo ocHoBanuto a?

Kakoe paBeHCTBO Ha3bIBAIOT OCHOBHBIM JIOTAPU(DMUIECKUM TOKIECTBOM?

Kakoii norapu¢m Ha3bIBaIOT JeCATUYHBIM?

ChopmynupyiiTe CBOICTBA JIorapu(MoB.

Kakyro pyHKIIMIO Ha3BIBAIOT JIOrapu(pMUIECKOi?

Cdopmynupyiite cBoicTBa TorapupmMuyeckon GyHKINU.

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

Yo HA3BIBAIOT YIJIOM B OJIUH pajiuaH?

KaxoBa panuannas mepa yria, papHoro 1°?

Uemy paBHa JJiMHA AYTH OKPYKHOCTHU pajauyca R, coneprkaiueit o paa?

Yo Ha3BIBAIOT KOCHHYCOM yIJIa MIOBOPOTA? CHHYCOM yTJjla MOBOpPOTa? TAHI€HCOM yTJia
nmoBopoTa?

KakoBa o6nacte onpenenenust GpyHKIUHU y = sin X? y = COS X?



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

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

52.
53.
54,
55.
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57.
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60.

61.
62.

63.
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65.
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67.
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80.
81.

82.
83.

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 IPUMEHEHUU (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 MIEPBOHAYATHHBIC TOHATHUS, KOTOPBIM HE JJAIOT ONPEaeIICHU?
103. Kakue ¢urypsl BXOJSIT B CIIUCOK OCHOBHBIX MOHSTUN CTEPEOMETPUU?

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

105. B kakoMm ciydae TOBOPSAT, YTO INIOCKOCTU MEPeCceKaroTcs?

106. HazoBuTe M3BECTHBIE BaM MPOCTPAHCTBEHHBIE (DUTYPHI.

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

108. Yro Ha3piBaroT 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 MIEPECEKAIOIIUMUCS 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? [Ipsimast mepneHaAnKyIIspHa 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 MapasuICIICIIUIICIOM ?

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 KBaipaTe IuaroHaid MpsiMOYToJIbHOTO TapalieNenuIea.
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 GpopmyIie BBIUCISIOT IUIONIA(h OOKOBOH MOBEPXHOCTH IMIINHAPA?
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 xakoit popMyIie BBIYUCISIOT TIJIOMIAIs OOKOBOM MTOBEPXHOCTH 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

Uto Ha3BIBAIOT painycoM cepbl; 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

fO)=vx+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]. IToap3ysce rpadukoM, HalIUTE:

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

IERERNERT Y [
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6. Ha pncyHK-e n300pakeH Tpaguk QyHKIUU
y = f(x). Iocrpoiite rpaduk GyHKIUM:
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. Pemmrte HEpaBeHCTBO 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 mpou3BogHy0 QyHKIIAN:

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. Jns mkonpHOU jotepen noarorosuiu 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  SK3UT-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 kpacHbix. Kaxoe
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 Hekotopoi ¢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». OueHure BepOSTHOCTh COOBITHS, IIPU
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 nepecekaet miockocth o0 1 AAl = 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.
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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 cwm.

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) — BepuIuHbI
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. Jlausl BexTopsl A-2;8;-4) u §1;-4:K). Ipu
KaKOM 3HaueHHH K BEeKTOpsI & b

a) KOJIJTMHEAPHBI,
0) mepneHIUKYISIPHBI?

5. Jlausl BekTopsl a(1;-4:-3) u k5;p;-15).
TIpu KaKoM 3HAYeHHH ) BEKTOPH M b

a) KOJUTMHEAPHBI,
0) nepneH UK YISIpHBI?

11. CamocTtositenbHas padota Nel 1. MHOTOTpaHHHKY U KPYTJIbIE TEIa

Bapuant 1
1. OcHoBaHueM NpPAMONM HPU3MBI SBIAETCS
NPSIMOYTOJIbHBI ~ TPEYrOJbHUK,  KaTETbl

KoToporo paBHel 6 cM u 8 cm. Haiinure
JIOMIA/b TIOJTHON MTOBEPXHOCTH MIPU3MBI, €CITU
e€ 60KoBOE PeOpPO paBHO 5 CM.

2. BokoBoe pebpo MIPaBUIILHOM
YeThIPEXyroJibHOM mupaMusl paBHo 10 cMm, a
Beicora — 8 cM. Haligure mmomanp
JIMAroHaJIbHOTO CEUEHUS TUPAMUJIBL.

3. Paguyc ocHOBaHHSA KOHYca paBeH 5 cM, a
obOpazyromas — 13 cm. Haiiaure momanp
OCEBOT'0 CEUYCHHUS KOHYCA.

4, Ha paccrossHuu 4 cM OT IIeHTpa Imapa
npoBejieHo ceueHne. OTpe3oK, COSTUHSIONTHIA
LIEHTp IIapa U TOYKY MEpPEecedeHHs] STOro
CCUCHUsS C MOBEPXHOCTHIO MIapa, o0pasyeT ¢
miockocTeio cedenust yron 30°. Haiigute
TJIOIA/Ib CEYCHHUS.

5. BeicoTa nunmuHApa paBHa 8 cM, paguyc
ocHOoBaHMs — 5 cM. Ha paccTostnuu 4 cM oT ocu
HWIMHIpA TapajuleTbHO €l IpOoBeIeHO
ceuenre. HalianTe nmioomaab 3TOTO CEUSHUS.
6. OcHOBaHUEM MPSAMOIl TPUIMBI SBISETCS
MPSIMOYTOJIBHHK, OJHA W3 CTOPOH KOTOPOTO
paBHa 15 cMm, a quaronans — 17 cm. Haligure
00BEM MPU3MEIL, ecitu €€ BbicoTa paBHa 10 cMm.
7. OcHOBaHUEM MTUPAMHU/IBI SBIISIETCS
TpPEyroJbHUK cO cTopoHamu 13 cm, 14 cm, 15
cMm. Haiimute oObem mnupamMuabl, eciu e
BBICOTA paBHA 6 CM.

8. O0beM 1mapa paBeH 36m cM
JTUaMeTp Imapa.

9. OceBoe cedeHHe KOHyca — TPaBUIbHBIH
TPEYroJIbHUK cO CcTopoHOW 4cm. Haiinute
00bEeM KOHYCA.

10. B HWKHEM OCHOBaHWM  IWJIMHIpA
MpoBeJieHa XOpJa ATUHOW 6 CM, KOTOPYIO
BHJIHO W3 IIEHTPA BEPXHETO OCHOBAHUS O]
yriom 60°, a U3 eHTpa HUKHETO OCHOBAHUS
— mox yriom 120°. Haiiaute miomanb
OOKOBOI MOBEPXHOCTH LIWIUH/PA.

3 Haitiqure

BapuanT 2
1. OcHoBaHMEM MPAMON MTPHU3MBI SBIISIETCS
paBHOOEIPEHHBIA  TPEYroJbHHUK, OOKOBas
CTOpPOHA KOTOPOro paBHa 17 cM, a oCHOBaHUE
— 16 cm. Haligute mnnomanp MOTHON
MOBEPXHOCTH IIPU3MBL, eciIH €€ 60KoBOE pedpo
paBHo 10 cm.
2. JlnaroHanp OCHOBaHMUS MPABUIIBHOMN
YeThIPEXYroJIbHOM NMUpaMuibl paBHa 24 cM, a
O0okoBoe pebpo — 26 cm. Haitnure miomans
JUArOHAILHOTO CEYCHUS TUPAMUJIBI.
3. BricoTa koHyca paBHa 6 cM, a oOpa3yrorias
— 10 cM. Haitaure momags 0C€BOro CEUCHHS
KOHYyca.
4. Paguyc mapa paBeH 17 cm. Haiigute
IUIOMIAJb  CEYEeHHUsS IIapa  IJIOCKOCTHIO,
KOTOpas yJajieHa Ha 15 ¢cM oT 1eHTpa 1mapa.
5. B  HmKHEM  OCHOBaHMU  IIWIMHIpA
MPOBECHA XOp/Aa ITTMHOW 8 CM, HAXOIAIIAsICS
Ha paccTOSHUU 3 CM OT ILEHTpa JTOro
ocHoBaHWs. Halinure momaak OCEBOTO
CEUYEeHMs LIMJIMH/pa, €CJIM €r0 BhICOTA paBHA 6
CM.
6. OcHOBaHMEM TPSMON TMPU3MBI SIBISETCS
MPSIMOYTOJIBHBIM  TPEYTOJIbHUK, THIIOTEHY3a
KoToporo paBHa 13 cM, a of1H U3 KaTeToB — 12
cM. Haiinmure o0bem mpusMmebl, eciiu €€ BhICOTa
paBHa 5 CM.
7. OcHOBaHUEM TTUPAMUTBI SBJISICTCSI
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
00bEeM KOHYca.
10. B HmWKHEM OCHOBaHMM I[HJIUHApA
MpoBeeHa X0p/Ja, KOTOPYIO BUIHO U3 LIEHTpa
HIWKHEro ocHoBaHus moj yriaom 90°, a wu3
LIEHTpa BEPXHEro OCHOBaHMS — MOA yriiom 60°.
Haiigure minomaas 60KOBOM MOBEPXHOCTH
UWJIMH]IPA, €CIIU PaInyC €ro OCHOBAHUS PaBEeH
8 cm.




12. CamocrositenbHast pabota Nel2. MaTemaTuueckrue METOIbI B TPO(ECCHOHATBHON AEATEIbHOCTH

Bapuant 1

1. Bxnaguuk nonoxun 100 Teic. pyOiieii B OaHK,
npeiararonun 10% T'OJIOBBIX. banx
UCIIOJIB3YeT  METOJ  MPOCTBIX  MPOIECHTOB.
Haiinute cymmy, kotopas Oyaer jexaTb Ha
CYETY BKJIQIYMKA Yepe3 MOJroa.

2. Bkinaguuk nonoxun 100 Teic. pyGueit B 6aHK,
npeiararonui 10% TOJOBBIX. Bank
UCIIOJIB3YeT  METOJ[  CJIOKHBIX  IPOLEHTOB.
Haiimute cymmy, koTopas OyIeT Jexarh Ha
CYETy BKJIQIYMKA Yepe3 MoJroa.

3. B 6ank Ha 3 roxa monoxkunu 30000 pybneit
moa 10% romoBeix Ha jgeno3utT. Halinure,
HACKOJILKO ITPUOBLIbHEE ObLT ObI BAPUAHT, KOT/IA
TOJIOBOM JTOXOJI JOOABIISITH K CUETY, HA KOTOPBIN
OyIyT HAYHCIATHCSA MPOLIEHTHI, YEM BapUaHT,
KOrJla TPOLEHTHl KaXIbIH ToJa 3a0UparoTcs
knueHToM? Kakas Oynet pasuuna yepes 10 ner?

BapuanT 2

1. Bxnaguuk monoxkun 200 Teic. pybrnei B
0ank, npemraratonmii 10% romoBeix. bank
HCIIONIB3YET METOJ] TPOCTBIX IPOILICHTOB.
Haiinute cymmy, kotopast OyneT jexaTb Ha
CYETY BKJIQIYMKA Yepe3 Moiaroja.

2. Bxuamuuk nonoxkun 200 Teic. pyOnei B
Oank, npemnararommii 10% romoseix. bank
UCIIOJIB3YET METOJ[ CJIOXKHBIX IPOLIEHTOB.
Haiimure cymmy, KoTopast OyzieT JiexaTrh Ha
CYETY BKJIQIYMKa Yepe3 Moaroja.

3. B 0auxk Ha 4 roma mnonoxwiu 50000
pyoneit mox 10% TrOMOBBIX HaA JIETIO3MT.
Haiinure, HacKONIbKO MpUOBUIBHEE OBLT OBI
BAapHUaHT, KOT'/1a TOJI0OBO JI0XO/T 100aBIATh K
CYeTy, Ha KOTOpBIM OYyIyT HAYUCIATHCS
MPOLICHTHI, YEM BapHaHT, KOTJla MPOIECHTHI
KaXJIbIi roj 3abuparorcs kiaueHTom? Kakas

Oynet pasnuna yepes 10 yner?

5.3 IlpuMepsbl rpynnoBbIX TBOPYECKUX 3aJaHMIT

1) C nomomnibto mporpaMMel noctpoenust rpaduxos Visual Basic 6.0 uccienoBarh noBeaeHue
(GYHKIUM TTPU CMEHE OJTHOTO/HECKOJIBKUX €€ mapaMeTpoB. OnpenenuTs 00111e 3aKOHOMEPHOCTH,
clienaTh BBIBOIBL. Pe3ynbraTel 0oopMuTh B BUjie npe3eHTanun MS PowerPoint.

2) Knuenty Heo6Xoa1MO, YTOOBI B KOMHATE 0053aTeIbHO IPUCYTCTBOBAIN OOBEMHBIE AIEMEHTHI

Jnexkopa uuiauHapudeckor ¢opmbl. [loctpouts 3 Oymaru mojaens nuiauHApa. Pasmeps! s
MOCTPOEHMSI BBIOPATh CaMOCTOSITEIbHO, C YYETOM TOTO, YTO COOTHOLIEHHE pajnyca K BBICOTE
JIOJIKHO OBITH 1:2.

3) PaccuuTaTh KOJIMUYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KPAacKd, KOTOpPbIE HY>KHO KYIMUTh IS
OKpAIIMBaHKs LIHJIMHIPUUECKOT0 CBO/Ia IToaBana. Pacxox kpacku 100 T Ha 1 M2, Paguyc nunuHapa
paBeH 2,9 M, 1imHa cBoja 6 M.

6 lIpuMepbI OLIEHOYHBIX CPEACTB /ISl MPOBeAeHUs MPOMEKYTOYHOM aTTecTAlNH
6.1 Bonnpocs! As1s1 IK3aMeHa:

1. ®ynkiun. O61acTb onpeaeaeHus U MHOXKeCTBO 3HaueHu GyHkiuid. CBoiicTBa GyHKIUU.
Crnioco0sl 3a1anust QyHKIUH.

2. IlpoMexyTku BoO3pacTaHus U yObIBaHUS, HAUOOJbINEe W HAMMEHbINEE 3HAYCHHSI, TOUKU
sKcTpeMyMa QyHKIHI.

3. [IpeobpazoBanms rpaduxos. [lapannenbHbli TepeHOC, CHMMETPHS OTHOCUTEIIBHO OCei

KOOpJMHAT ¥ CHUMMETPHS OTHOCHUTEIBHO Hayana KOOpAMHAT, CUMMETPHUS OTHOCHUTEIHHO
MPSIMOHN y = X, PaCTSDKEHUE U C)KaTUeE BAOJb OCEH KOOPAMHAT.

4. CteneHH C palMOHAJIbHBIMM MOKA3aTeNsIMH, UX CBOWMCTBA. CTENEHU C NEHCTBUTEIbHBIMU
noka3zarensiMu. CBOICTBa CTENIEHU ¢ ACHCTBUTENLHBIM MOKa3areneM. [lokazarenbHas GyHKIus.

5. Jlorapudm gucma. OcHOBHOE JIoTapUPMUIECKOE TOXKIECTBO. [lecATHUHBIC U HATypaJbHbBIE
norapudmsl. [IpaBuna nelictBuii ¢ morapudmamu.

6. Jlorapupmuueckas ¢pynkuus. JlorapupmMudeckue ypaBHEHUSI 1 HEPABEHCTBA.

7. Pagunannas Mepa yria. CUHYC, KOCHMHYC, TAaHT€HC M KOTAaHI€HC yrja. 3HaKU CHHYCa,
KOCHHYCa, TAHT€HCAa U KOTAHT'€HCa 110 YETBEPTSIM.

8. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAeCcTBA. DOpMyJIbI

npuBeneHus. Dopmyisl



cnoxxkeHus. Popmyiibl IBOUHOTO yriaa. @opMysibl MOJOBUHHOIO YIJia.

9. Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U IPaUKH.

10. ITocnenoBatenbHocTH. CrIOCOOBI 3aaHUSI U CBOMCTBA YUCIIOBBIX MOCIEA0BATEIHLHOCTEH.
[TonsiTue o npezesne Nocae10BaTEIbHOCTH.

11. IIpousBoaHas. [ToHsTHE O TPOU3BOIHON PYHKIINHU, €€ TEOMETPHUICCKUN U (HU3UICCKUI
CMBICIL.

12. YpaBHeHue kacateqbHOU K rpaduKy (yHKIIHH.

13. TlpumeHeHue MPOU3BOAHOMN K UCCIICOBAHUIO (PYHKIIUI U TIOCTPOCHUIO TPaUKOB.

14. IlepBooOpa3Hasi 1 HHTETPaJI.

15. IlpuMeHeHue OIpeieIEHHOI0 HHTErpalla AJIs HaXO0XK/AE€HUs IUIOIIA A KPUBOJIUHEHHON
tpanenuu. @opmyna Hetorona—Jleitonuna. IlpumeneHus naterpana B GU3MKE U TECOMETPHUH.

16. OcHoBHEBIE TOHATUSI KOMOUHaTOpUKH. [locyuer uncna pa3merieHuii, IepecTaHOBOK,
COYETaHUM.

17. CoObITHE, BEPOATHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BEPOSTHOCTEH.

18. IlpeacraBnenue naHHbIX (TaOIHIIBI, TUATPAMMBI, IpadUKH), TeHepaIbHAas COBOKYITHOCTbD,

BBIOOpKaA, cpeiHee apupMeTnIecKoe, MEeANaHa.

19. B3auMHoe pacnosoKeHue IByX MPsMBIX B IpocTpaHcTBe. [lapannenbHOCTs IpsMOi 1
mockocty. [lapamiensHOCTh 1ockocTer. [leprneHuKynsapHOCTb NPSMOM U TUIOCKOCTH.

20. IleprienAuKysp U HaKJIOHHAs. YTOJ MEXIY IPSIMON U IUIOCKOCTbIO. JIByrpaHHbIil yroJ.
Yron Mexay miockocTsiMu. [lepneHauKyIsIpHOCTh IBYX MJIOCKOCTEH.

21. I'eomerpuyeckue npeoOpa3zoBaHus MPOCTPAHCTBA: MapalIeIbHbINA IEPEHOC, CUMMETPHUS
OTHOCHUTEIBHO mIockocTu. [lapannensHoe npoektupoBanue. [lnomans opToroHanbHOM MPOEKIIUH.

22. Ilonstue Bekropa. Moy BekTopa. PaBeHCTBO BekTOpOB. ClI0KEHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BEKTOopa Mo HAIpaBIECHUSIM. YTOI MEXY IBYMS
BekTopamu. [Ipoekuust BekTopa Ha ock. KoopaunaTs! BekTopa. CKalsipHOe TPOU3BEACHUE BEKTOPOB.

23. Ilpsamas n HakinoHHas npusMa. [IpaBuibHas npusma.

24. [Mapannenenunen. Kyo.

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

26. CumMmeTpuu B KyOe, B mapajuiesnenunese, B npusme u B nupamuae. Ceuenust Kky0a, Npu3Mbl
Y TIMPaMU/IBI.

27. Hunuuap v KoHyc. Y ceueHHbIH KoHyc. OceBble CEUeHUsI U CEUEHUs, TapasuleIbHbIe
OCHOBAHHUIO.

28. lap u cdepa, ux ceuenus. KacareabHasi mi1ockocTs K chepe.

29. ®opmyisl 00beMa Ky0a, MPSMOYToJIbHOI0 NapalljieNenurnea, pUu3Mbl, HUIHHAPA.
®opmyibel 00beMa MUPaMUIbl U KOHYCA.

30. ®opmybl IO IU TOBEPXHOCTEH MIKMHAPA U KoHyca. PopMyIbl oObema 1apa u
mtomaau chepsl. [Togodue Ten. OTHOMIEHUS TIIOMAEH TOBEPXHOCTEN M 00BEMOB TTOTOOHBIX TE..

6.2 Ilpumepsl 3a1aHNH 1JIs1 KOHTPOJIbHOM PadoThI
Bapmuanr 1.

15
1. Kakomy 13 TaHHBIX TPOMEKYTKOB MPUHAIIIEHKHUT YUCIIO 1—8?

a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
) C . 12a1%p?
- Coxparnre 1pobe ———o- ¢ 2 2 o
3. Haiinmure 3Ha4eHHE BEIpAXKEHUS —— + — l : az_ npu a = 4,75.
a—2 a-10a+25 a“—4
4. Kakosa o0nacts onpenenenus pyukmun f(x) = V1 — x2?

5. YkaxuTte mpomMeKyTOK yObIBaHUS ()YHKIIMH, N300pKCHHOM Ha PUCYHKE.
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6. ITpoBeputs, sBnsercs mu GyHkmms f(x) = v/x — 1 4eTHOI MM HEYeTHOIA.
7. Bpruncnure 3Hau€HUE BBIPAXKEHUS i/Z -3 i/7 + 44/3

5
8. OcB00OAHMTECH OT UPPAMOHATILHOCTH B 3HAMEHATEIIE APOOH 3—@.

alSb+abls

9. Cokparure 1podp ——————
P POOE 1 p05 105

10. Pemmte ypaBHenue V4x? —3x —1=x+1

11. Pemmre ypasuenue 0,23*2 = 0,0016
1 2

X X
12. HaiinuTe MHOKECTBO PEIICHU HEPABEHCTBA (Z) . (E) > 6*

o 2
13. Haiigure 3nauenue Beipaxenus 0,04

14. Yemy paBHO 3HAUYECHUE BBIPAKECHUS Vab,ectub =5

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

16. [an tpeyromsauk ABC. ITnockocts, mapamnensHas npsimoit AB, nepecekaer ctopony AC B Touke M, a
ctopony BC — B Touke K. Kakosa mnuna otpeska MK, ecnu Touka M — cepennna ctoponsl AC u AB = 12 cm?
17. Orpe3ok AB He nepecekaeT MIOCKOCTh o0 TOUKH A 1 B ynanens! ot aToit mimockoctu Ha 9 cm u 13 cm. Uemy
paBHO pacCcTOsIHUE OT cepeArHbl oTpe3ka AB 1o minockocru o?

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

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

20. Tlpu mapamienpHOM iepeHoce 00pazom ToukH A(-3;1;2) sBisiercs Touka A1(5;-1;4). Haitnure o6pa3
Touku B(-4;5;-7) mpu 5TOM napalsielbHOM MepeHoce.

Bapmuanr 2.
1. Kakomy 13 TaHHBIX MPOMEKYTKOB MPUHAMIIEKHUT YUCIIO 1—72?
a) (0; 0,25) 6) (0,25; 0,5) 8) (0,5; 0,75) r) (0,75; 1)
15a16p?

2. Cokparure 1podp ————.
KpaTuTe Ipo0b 25a8p6

o 2 a+2 6a-30
3. HaI/II[I/ITe 3HAYCHHUC BBIPAKCHUA n + '

a?-10a+25 a?-4

npu a = 5,25.

4. Kakosa o6macts onpenenenus pyukiun f(x) = Vx2 — 6?

5. YkaxuTe MpOMEXYTKH Bo3pacTaHusl (PyHKIMH, H300paKEHHOM Ha pUCYHKE.
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6. IIpoBeputs, sBisieTcs i Gyukuus f(x) = 757 UCTHOH MM HEUCTHOH.



7. Bbluucnute 3HaueHUE BBIPAKEHUS i/\/f -3 2/5 +2V6

3
8. OcBoOoauTech OT UPPALMOHATILHOCTU B 3HAMEHATENE JPOooU o

9. Cokpatute apo0b

10.

11.
12.

13.

14.
15.
16.

17.

18.
19.
20.

a0*5+(ab)0’25
(ab)0,25+b0,5

Pemmre ypaBuenue vx + 3'3/x — 10 = 0

Pemre ypaBHenue 2*12 — 2% = 96

1 4

X X
Halinure MHOXXECTBO pelICHUI HEPABEHCTBA (E) . (g) > 94

o 2
Haiinure 3nauenue Beipaxenus 0,09

YeMy paBHO 3HAYEHUE BBIPAKCHUS Vab ,eciub =7

Pemnre ypaBuenue (x +4) + (x + 6) = 35

Han tpeyronsauk ABC. Ilnockocts, nmapamnensHas npsimoir BC, nmepecekaer cropony AB B Touke M, a
ctopony AC — B Touke K. KakoBa anuna croponsl BC, ecnu Touka M — cepenuna otpeska AB u DK = 8
cMm?

Uepes koHLbI oTpe3ka DP u ero cepeauny A mpoBeAeHBI NapajUIeNIbHBIE MPSMBIE, KOTOPBIE NMEPECEKAIOT
HEKOTOPYIO IUIOCKOCTh 0 B Toukax Di, P1, A1 cooTBeTcTBeHHO. HaiimuTe nimuny otpeska PP1, eciiu otpesok
DP ne nepecekaer mockocts oo 1 DD; =25 cm, AA;1 =13 cm.

Pasnoxute Bektop m(11; —4; 11) no Bexkropam a(1;2;3), b(2;-1;1), c(3;-5;2).

Jans! BexTops a(4;-2;y) u b(5;Y;-3). Ipyu kakoMm 3HAYCHUH Y BBIIOJIHAETCS PaBEHCTBO @ * b = 87

[Ipu mapamtensHoM TiepeHoce obpazom Touku A(-8;6;-3) smusercs touka Ai(3;-7;2). Haiiaute
o6pa3 touku B(-1;-9;6) mpu 3TOM napajieIbHOM MepeHoce.

6.3 IlpuMepsI pa3HOYPOBHEBBIX 32124 U 3aaHUH

Bapuanrt 1
Yacts 1

1. Haiimure Ay mns Gyskuuu y = x2, ecmu x = 2,4x = 0,1.
2. Ha pucynke wuzobpaxen rpapuk o¢yHkuuun y = f(x), onpeneneHHoit Ha wunTepBaie (-9;8).

Onpeznenute KOJIUYECTBO TOUEK C IETOYMCICHHBIMHM 3HAYEHUAMHU aOCIicC HA 3TOM HMHTepBaie, B
KOTOPBIX IPOM3BOIHAS PyHKIMH f (X) MOTOKUTETbHA.
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3. Haiitu untepsan Bo3pactanus pyHkiuu y = x* — 2x2,

4. Haiigure Touky MakcuMyma QyHkimu y = f(x), ecnu u3BectHo, uto f'(x) = —x? + 6x.
5. Haiinmure HanMeHblliee 1 HauOoJIbIIIee U3 3HAYCHHUH, KOTOPOE MPUHUMAET (DYHKITUS

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

6. Haitnure nepsoobpasnyro ¢pyukuuu f(x) = —

5
7. Buruucinte uuterpai [

1

(6x+1)2"
dx

V2x—-1

8. Ha kakom pucyHke n300pakeHO ceueHne Ky0a miockocTsio PRT?
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9. JIByrpaHHBIii yroi, 00pa3oBaHHbII MOTYIUIOCKOCTAMU o 1 B, paBeH 90°. Touka A yaaneHa oT rpanei
JIBYTPaHHOTO yriia Ha 8 cM 1 6 cM. Haiiaute paccTosiHue OT TOUKHA A 710 pedpa IBYIpaHHOTO YTJIa.

10. Pemmte ypasHenue 2x* — 5x2 + 2 = 0.

. cl c2\ P
11. Haiiiue 3HaYE€HHE BBIPAXKECHUS (ﬁ — ?7) . A—i.
6

Yactp 2

12. Haiinute miomaas GUrypsl, orpaHuueHHoOM rpadukaMu QyHKUUN y = 2x,y = x — 2, x = 4.
o x2-1
13. Haiitu f'(1), eciu f(x) = =
14. Haiigute muiomaib NOJHON MOBEPXHOCTH MPABWIIBHOM TPEYroibHON MPU3MBI, €CJIM U3BECTHO, YTO
60KkoBOE pedpo B 8 pa3 OoJiblIe CTOPOHBI OCHOBAaHHUS, a CyMMa JITMH Beex pédep pasHa 30.

C,
A,

)c

A B

15. HaiiguTe momans poM0a, Jiexkaliero B OCHOBaHUHM MUPAMUJIbI, €CITH BHICOTA MUPAMUIBI 9 CM, OJIMH
u3 yrioB pom6Oa 30°. BokoBbIe rpaHn 00pa3yroT ¢ IIIOCKOCTHIO OCHOBAHUS yToJI, paBHBIN 60°.

16. Pemnte HepaBeHCTBO V2Xx — 3 > x + 5.

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

18. Vnpocrture Bepaxenue tgZa — sina — tgla sina

Yacrts 3.

19. Pemmure HepaseHcTBO |x2 — 3x — 4| > 6.

20. PaBHOOEIPEHHBIN TPEYroJIbHUK, OOKOBasi CTOPOHA KOTOPOT'o paBHa b, a yroJ npu OCHOBaHWU PaBEeH
[, Bpamaercst BOKpYT NpsMOi, cofiepkaliiei ero ocHoBanue. Haiiaure miomnaab NoBepXHOCTH Tela
BpAIICHHUS.

21. TleHcuoHep BIIOKUII CBOIO MeHcHIo P py0ieit B 6aHK, MPOM3BOISAIIMN HAUUCIEHHE TPOLEHTOB OJIMH
pa3 B TOJI 10 CTaBKe MpocToro mpoieHTa. [1ycts 1 — nporieHTHas craBka, pasHas 0,01. KakoBa Oymer
HapalleHHas cymMmma Bkiaaa yepes 30 jger? OTBer gaiite B BUJIE GOPMYIIBI.

Bapuanr 2
Yacrs 1

1. Haiinure Ay mis GyHKIMN y = x2, ecmn xo = 3,4x = 0,2.
2. Ha pucynke wuszoOpaxeH rpaduk ¢yHkuun y = f(x), onpeneneHHoi Ha wuHtepBaie (-9;8).
Omnpenenute KOJIUYECTBO TOUEK C IETOYMCICHHBIMHA 3HAYCHUAMHU aOCICcC HA 3TOM WHTEpBaie, B

KOTOPBIX Ipou3BoHAs QyHKIMH f (X) OTpUIaTEIbHA.
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3. Haiitu untepBan yobiBanus pynkuuu y = x4 — 2x2,
4. Haiinure Touxy Munumyma Gynkiuu y = f(x), eciu uzsectno, uto f'(x) = —x?% + 6x.
5. Haiinute HanMeHbIee U HaNOOJIbINIEEe U3 3HAYCHUH, KOTOPOE IPUHUMAET (DYHKITHS

y = 0,5x3 — 9x2 + 48x na orpeske [—1; 5].
6. Haiigute nepBooOpasuyto ¢pyakuuu f(x) = — !

(6x+1)2°
3 dx
7. Berancnute uuterpan f, Nt
8. Ha kakoM pucyHKe H300pakeHO ceueHure Kyba miockoctsio ABC?
A A B A

I
7
SRR B

1) 2) 3) 4)
9. JIByrpaHHBIii yroi, 00pa3oBaHHBIH MOTYIUIOCKOCTAMU o 1 B, paBeH 90°. Touka A ymaneHa oT rpanei
JIBYrpaHHOro yria Ha 9 cm u 3 cm. Haitaute pacctosiHue oT TOUKA A 710 pedpa IBYTpaHHOTO yTJa.

10. Pemmte ypasrenue 3x* — 5x2 + 2 = 0.

. c8, ¢\ 7ps
11. Haiiaute 3HaueHUE BBIPAKEHUS | — — — | * =2

10 5/ A%’
Yacts 2
12. Haiigute niomaab GUrypsl, orpaHHueHHON rpadukamMu Gpyukumit y = 4x,y = x — 3, x = 3.
. , _x2-1
13. Haiitu f'(2), ecu f(x) = =

14. HaiinuTe muiomaab NOJIHOM MOBEPXHOCTHU MPABHIBHON TPEYTOJIbHOM MPU3MBI, €CJIM U3BECTHO, YTO

6okoBo€E pedpo B 5 pa3 Oosbllle CTOPOHBI OCHOBAHMSI, & CyMMa JJIMH Bcex pEdep paBHa 42.
C

A,

15. Haitaure mutomaas pom0Oa, Jekaiiero B OCHOBAaHUHY MUPAMU/IBI, €CJIA BBICOTA MUPaMUIBI 12 cM, OuH
u3 yrioB pom6a 30°. BokoBbie Tpanu 00pa3yIoT C MIIOCKOCThIO OCHOBAHHUS yrol, paBHBIN 60°.

16. Pemnte HepaBeHcTBO V12X — 27 > x — 9.
17. Pemmre ypasHenue 412 + 4% = 10,

sinsSina 1+coscos a
18. YnpocTtute BbIpakeHHE —
1+coscos a sinsin a
Yacts 3

19. Pemmte HepaBeHCTBO |x2 — 6x — 1| > 6.



20. PaBHOOEAPEHHBIN TPEYTOJIBHUK C OCHOBAHMEM & W YIVIOM O IIPH BEPIUIMHE BPAIIACTCS BOKPYT
IIPSIMOM, coAeprKallel ero ocHoBanue. Haiaure ruioniaab NOBEPXHOCTH TeJla BPALLCHUS.

21. TlencuoHEp BIOKUI CBOKO TIeHCHIO P pyOreit B 0aHK, MPpOU3BOASIINN HAYMCICHHE TTPOIIEHTOB OJTUH
pa3 B TOJI 10 CTaBKe CIOXKHOTO mporeHTa. [Iycts i — nponenTHas craBka, paBHas 0,01. KakoBa Oynet
HapalieHHas cymMmma Bkiaaa yepes 30 ner? OTBer gaiite B BUIE POPMYIIBI.



