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1. ITosicHUTEIbHAA 32NN CKA

Pabouast mporpamMma y4yeOHOW aucHUIUIMHBI «Martematukay pa3paboTaHa Ha
ocHoBanuu TpedoBanuit ®PI'OC COO, ®OIT COO s peanusaiuu oOpa3oBaTEILHOM
nporpaMmmbel 1o mpodeccun  09.02.07  MudopManMoOHHBIE  CHUCTEMBl |
porpaMMUpOBaHHE.

VYuebnsiii npenmer «MaTemaTuKa» BXOJUT B 00II€00pa30BaTENbHBIA UK,
NOJLMKI: 00s13aTeNbHasl 4acTh (yIriIyOJIEHHBI YpOBEHb), NPO(UIbHBIE MTPEAMETHI U
YUTAETCA Ha TIEPBOM Kypce 0OydeHu .

2. [lnanupyemMbie pe3yJbTaThbl OCBOCHHS Y4eOHOro npeamera « MareMaTuka.
B pesynbTare uzyuenusi yueOHoro npenMera «MaremaTukay CTYyACHT JIOJHKEH
c(hopMHUPOBATH CIAEAYIOIINE PE3YIbTATHI

JIn4YHOCTHBIE Pe3yJIbTATHI:

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSI Y4YeOHOro mpeamera «MaTtemaTuKa»
JOJDKHBI OTpaXkaThb TOTOBHOCTh M CIIOCOOHOCTHh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOT0 OOIECTBa, paclIupeHUue >KU3HEHHOTO
OTbITAa M OMbITA JIESITEIBHOCTH B MPOIECCE peau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIHLHOU ESITEIHLHOCTH, B TOM YKCJI€ B YaCTH:

JIP 1 zpasicoanckozo eocnumanus:

JIP 1.1 chopMHpOBaHHOCTH IPaXKIAHCKON MO3UIIMNA O0YYAIOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO OOLIECTBA;

JIP 1.2 npencraBieHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUHN, NPOLEAYyp TpakIaHCKOro oO1iecTBa (BHIOOPHI,
OTIPOCHI U TIp.);

JIP 1.3 yMeHHneM B3auMOJIECTBOBATh C COI[MATIbHBIMUA MHCTUTYTAMU B COOTBETCTBUU
¢ uX QYHKITUSIMU U HA3HAYCHUEM;

JIP 2 nampuomuuecko2o 60CRUMAHUA:

JIP 2.1 chopMHpOBaHHOCTh POCCUHCKON TpakIaHCKOW MIACHTHUYHOCTH, YBAXKEHUS K
MPOIIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTE€MAaTHUKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUSAM POCCUHUCKHMX MATEMAaTHKOB M POCCHUHCKON MaTeéMaTUYE€CKOW IIKOJbI, K
UCIIOJB30BAHUIO ATUX JOCTHIKEHUW B JPYrMX HayKaxX, TEXHOJIOTHSAX, cdepax
YKOHOMUKH;

JIP 3 dyxo6no-npagcmeennozo eocnumanus:

JIP 3.1 oco3HaHueM AyXOBHBIX IIEHHOCTEH POCCUICKOrO HApOa;

JIP 3.2 cdhopMupOBaHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHYECKOrO TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUM HAYKU U JIEATEIIbHOCTHIO
Y4E€HOrO;

JIP 3.3 oco3HaHWeM JIMYHOTO BKJIJIa B TOCTPOEHHE YCTOUYHUBOTO Oy IyIIETo;

JIP 4 3cmemuueckozo 6ocnumanus:

JIP 4.1 scTeTMYECKMM OTHOILIEHHEM K MHpPY, BKJIIOYas 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4, PEIICHHI, PACCYyKICHUN;



JIP 4.2 BOCHPUHMMYHBOCTBIO K MATEMAaTUYECKUM AacleKTaM pa3jIu4yHbIX BHUJIOB
UCKYCCTBA;

JIP 5 ¢puzuuecxozo éocnumanusn:

JIP 5.1 cdopMUpOBaHHOCTH YMEHHUSA MPUMEHSATH MaTEMaTUYECKUE 3HAHHUS B
MHTEpecax 3/I0pOBOro u 0e30macHoro oopasa >KU3HU, OTBETCTBEHHOIO OTHOILIECHUS K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTaHUE, COAJAHCUPOBAHHBIA PEXKHUM 3aHATUU U
OTJIbIXa, PETyJsipHas pu3nuecKasi akTUBHOCTB);

JIP 5.2 (Qusuyeckoro COBEPIICHCTBOBAHMS TMPHU  3aHATUAX  CIIOPTUBHO-
03JJ0pPOBUTEIBHON €ATEIbHOCTBIO;

JIP 6 mpyooeozo éocnumanusn:

JIP 6.1 roTOBHOCTBIO K TPY1y, OCO3HAHHEM IIEHHOCTU TPYAOTIO0HUS;

JIP 6.2 umHTepecoM K pa3nu4HbIM cdepam TpodecCHOHATBHONW IeATEIbHOCTH,
CBA3aHHBIM C MAaTEMaTUKON U €€ MPHIOKEHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIN
BBIOOp Oynyiie npodeccuu U peaau30BbIBaTh COOCTBEHHBIE KU3HEHHbIC TI1aHbI; JIP
JIP 6.3 TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHUIO H
caM000pa30BaHUIO Ha MPOTSKEHUU BCEU KU3HH,

JIP 6.4 TOTOBHOCTBIO K AKTHUBHOMY YYAaCTHIO B PELICHUM NPAKTHUYECKUX 3a/ad
MaTeMaTUYECKOW HAMPABICHHOCTH;

JIP [ 3Kkonozuuecko2o éocnumanus:

JIP 7.1 chopMUPOBaHHOCTh DJKOJIOTMUECKOW KYyJNbTYphl, MOHUMAHHEM BIIUSHHUS
COIIMAIBHO-?)KOHOMUYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHOM M COLHUAIBHOU
Cpenbl, 0OCO3HAHUEM II100aJIBbHOT0 XapaKTepa SKOJIOTHYECKUX TPOOIIeM;

JIP 7.2 opueHTanuel Ha MPUMEHEHUE MATEMATUYECKUX 3HAHUM JIJI PEIICHUS 3a/1a4 B
00J1aCTH OKpYXarollel Cpebl, TUIAHUPOBAHUSA MMOCTYNKOB U OLIEHKH UX BO3MOKHBIX
MOCJIEICTBUM ISl OKPYKaroLIEeH Cpeibl;

JIP 8 yennocmu HayuyHo20 no3HaHus:

JIP 8.1 cpopMHUpPOBAaHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKHU, TOHUMAHUEM MaTEMaTHYECKOM
HAyKW Kak c(ephl YeI0BEUYECKON NESITeIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUIS1 Pa3BUTHUS IUBUJIN3ALNY;

JIP 8.2 oBiageHHeM S3bIKOM MATEMATHKU W MATEMaTUYECKOW KyJNbTYypOM Kak
CpPEACTBOM IMO3HAHUS MHPA;

JIP 8.3 TOTOBHOCTBIO OCYUIECTBJIATh IPOEKTHYHD M  HCCIEAOBATEIBCKYIO
NeATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

B npoyecce oocmuoicenusi TUYHOCMHbBIX pe3yIbMamo8 0C80eHUsl 00YUAIOWUMUCS
npocpamMmbl cpeoHe20 00we2o 00pazosanusi y 00y4arOuuxcs COBEPULEHCHBYEMCA
IMOUUOHATbHBLIL UHM EJIIEKM , NPEONONA2AIOWUL CPOPMUPOBAHHOCTD!

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE HMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS PAa3BUTUSI COOCTBEHHOM SMOIMOHANIBHOU c(pepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOPETYJUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTpPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEICHUE, CIIOCOOHOCTh aJalTUPOBATHCS K IMOLIMOHAIbHBIM
U3MEHEHUSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTHUBALIMU, BKJIIOYAIOLIEW CTPEMJICHHE K JOCTHIKECHUIO LEIH HU
yCIieXy, ONTHMHU3M, HHULIMATUBHOCTb, YMEHHE JI€MCTBOBaTh, MCXOISl M3 CBOMX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHHMMATh HSMOIIMOHAILHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 MPH OCYIIECTBJICHUM KOMMYHHUKAIIUU, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIICHUS C
JIPYTUMU JTIOABMU, 32800 TUTHCSI, POSIBIISITE MHTEPEC U pa3periaTh KOHPIUKTHI.

MeTtanpeameTHbie:

MeTtanpeaMeTHble  pe3yNbTaThl OCBOCHHUS MPOTPaMMBbl  CPEIHEro  0OIIero
00pa30BaHMs TOJDKHBI OTPAXKATh:

Osnadenue ynugeepcanbHblMu y4ueOHbIMU NOZHABAM ETIbHOIMU OCIICHEUAMUL

1) 6azoevle nocuueckue oelicmeus.

BBISIBIIAITH M XapaKTEpPU30BaTh CYIECTBEHHbIE MPU3HAKH MaTEMaTUYECKHX
00BEKTOB, MOHATUN, OTHOIICHUN MEXITY OHITHUSIMU;

bopMyIMpoBaTh ONpEACIICHHs TIOHSITHI; YCTaHABIUBATh CYIIECTBEHHBIA MPU3HAK
KJaccu(ukanuy, OCHOBaHUS Il 0OOOIICHUS W CPAaBHEHMS, KPUTEPUHU MPOBOIUMOTO
aHaIN3a;

BOCIIPUHUMATh, (GOPMYITUPOBATH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHBIC
U OTpHUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U OOIINE; YCIOBHEIC;

BBEISIBIIATh MAaTEMAaTHYECCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOPEUYHS B
dakTax, MaHHBIX, HAOMIOMCHUSIX U YTBEPKICHUSAX; TMpeaaraTb KPUTEPHH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEYUMIL;

JenaTh BBIBOJABI C HCIIOJIB30BAaHWEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMble U OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus: yueOHOH 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHus, BIOUpaTh HanboJiee MOIXOIANINN ¢ y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX
KpUTEPHUEB).

2) bazoevle ucciedo6amenbeKue OCucmeus:

WCITOJIB30BaTh  BOMPOCHI KAaK HWCCJAEAOBATEILCKUN WHCTPYMEHT ITO3HAHMS;
(bopMyIMpoBaTh BOMPOCHI, (HPUKCUPYIOLIME MPOTUBOpPEUHE, MPoOIeMy, YCTaHABIUBATDH
UCKOMOE W JlaHHOE, (OPMHPOBATH THUIIOTE3y, ApPTyMEHTHPOBATh CBOI TIO3UIIHIO,
MHCHHUE;

MIPOBOJIUTH CAMOCTOSTENILHO CIUTAHHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE TIO
YCTAaHOBJICHUIO OCOOEHHOCTE MaTeMaTH4YeCKOro O0O0beKTa, SBJIEHUSA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00beKTaMu, SIBJICHUSIMU, TIPOIECCAMU;

CaMOCTOATENEHO (OPMYIHPOBATh OOOOIIEHUST W BHIBOABI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOIIOICHUS, UCCIEIOBaHUS, OIICHUBATH JIOCTOBEPHOCThH TMOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB M 00O00IIEHNI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIEcca, a TakKe BBIJIBUTATh
MIPEANOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.



3) paboma c ungpopmayueii:

BBISIBJIATH JeUIMTH HH(GOPMAIUH, TaHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOIIPOC
U I pEIICHUs 3a]1a4H;

BBIOMpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PAa3IUYHBIX THIIOB, aHAJIU3UPOBATh,
CHUCTEMAaTU3UPOBATh U UHTEPHPETUPOBATH MHGOPMAIMIO PA3IUYHBIX BUAOB U (popm
IPE/ICTABIICHNUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALIMIO, TPEACTaBIATH €€ B pa3uyHbIX (dopmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLIEHMBATh HAJAE&KHOCTh MH(OPMALIMU MO CaAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

Osnadenue ynueepcanbHblMu KOMMYHUKAMUBHBIMU OCHUCMBUAMU:

1) obwenue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXACHUS B COOTBETCTBHHM C YCIOBUSIMH U
HeIsIMU OOIIEHUs; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs 3a/lauyd, KOMMEHTHUPOBATh
MOJIYYCHHBIN PE3yNbTaT;

B XoA€ OOCYXIEHHUs 3aJaBaTb BOIPOCHl IO CYILIECTBY OOCYKIAE€MOW TEMBI,
poOJIeMBbl, pelaeMon 3ajadu, BbICKa3bIBaTh UJCH, HAllEJICHHbIC HA MOUCK PEIICHHUS;
COTIOCTaBIIATh CBOM CYXKJEHUS C CYXICHUSMU JPYTMX YYaCTHUKOB JHUAjora,
0OHapyKMUBaTh pa3IMuMe U CXOJCTBA MO3UIUI; B KOPPEKTHOU PopMme hopMyIupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEJCTaBISTh PE3yNbTaThl PEIICHHs 3aJadd, DJKCIEpUMEHTa, HCCIeI0BaHu,
IPOEKTa; CaMOCTOSTEIbHO BHIOMpaTh (OpMAT BBICTYIUICGHHS C YYETOM 3a1ad
NPE3eHTAINN U 0COOCHHOCTEN ayIuTOPHUH.

2) coemecmuasn 0esmenbHOCmb:

MOHUMAaTh M HWCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWMBHUIYATBHON
paboThl MpU pelIeHnH Y4eOHBIX 3a/1a4; MPUHUMATH 11eJb COBMECTHOM NeATeTbHOCTH,
IUIAaHUPOBATh OPTraHU3AIMI0 COBMECTHOM palOoThl, pachpenensiTh BUIBI padoT,
JIOTOBApUBATHCA, OOCYX JaTh MPOIECC W pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax padoThl (0OCYkIeHHsS, OOMEH MHEHUSIMH,
«MO3TOBBIE MITYPMBD» U T .1 .); BBIMIOJHATh CBOI YacTh PaOOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMaH/IbI; OIICHUBATh KA4eCTBO CBOETO BKJIaja B
00N TPOYKT MO KPUTEPUSIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aMMOICHCTBHS.

Osnadenue yHugepcanbHblMu peZyiamueHoIMU OCUCMEUAMU:

1) camoopzanuzayus:

COCTaBIIAITh IIJIaH, AJITOPUTM peIIeHHs 3a/add, BBIOMpaTh CIOCOO peIIeHHs C
yu4€TOM HMEIOLIUXCS PEeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOW MH(POpPMALIUU.

2) camokonmpoiv:

BJIAJICTh HABBIKAMHU TO3HABATEILHON pe(IIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIHUTEIBHBIX TIPOIIECCOB, HMX PE3yJbTaTOB; BIAACTh CIIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pe3ylibTara pEeHieHUus MaTeMaTUYeCKON
3a/1a4u;



NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEUICHUH 3a7ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILIEIW M YCIOBUSM, OOBACHITH MPUYMHBI
JNOCTHXKEHUSI WIJIM HEJOCTIKEHHSI pe3yJbTaTOB JESTEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY.

HpeI[MeTHble Pe3yJIbTaThI
Yucja ¥ BBIYMCJIEHUS:

CBOOOJIHO ONEPUPOBATH NOHATUAMU: HaTypaJlbHOE U 1IE€JI0€ YUCIIO,
MHOYKECTBA HATYPAJIBHBIX U LEJBbIX YUCEI, UCIIOIB30BATh IPU3HAKU
nenumocty nensix yrcesr, HOJl u HOK HaTypanbHBIX 4ncen I PeLeHUs
3a/1a4, IPUMEHTH anroput™ EBknmnaa;

CBOOO/IHO ONEPUPOBATh MOHATUEM OCTAaTKa IO MOAYJIIO, 3alIUCHIBATh
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;
CBOOO/IHO ONEPUPOBATH MOHATUSAMU: PALIMOHAIBHOE YUCIIO0, OECKOHEUHAs
nepuoanYecKas qpoob, MPOLEHTHI, UPPAIMOHATIBHOE YUCIIO0, MHOKECTBA
PAlMOHAIBHBIX U AECUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTENBHOTO YUCIIA;
CBOOOJIHO OIEPUPOBATH MOHATUAMM: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMILJIEKCHBIX YMCEJI, MPEJCTABIATh KOMILJIEKCHBIE YHCIIA B alreOpandecKkoi
Y TPUTOHOMETPUUECKON (hopMe, BBIMOIHATh apu(pMETHUECKHUE ONIEPALIUU C
HUMU U U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH;

OPUMEHATDH APOOU 1 IPOLEHTHI AJIs PEIEeHUS MPUKIIAIHbIX 3a/1a4 U3
Pa3IMYHBIX OTpACIIE 3HAHUW U PEaJIbHON KU3HHU;

OPUMEHATh NTPUOIMKEHHBIE BBIYMCICHUS, IPAaBUJIa OKPYTJICHUS, TIPUKUIKY
Y OLIEHKY PE3YJIbTaTa BHIUYNCIICHU;

CBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C IIEJIBIM ITOKa3aTeleM,
UCIOJIb30BaTh NOAXOAAILYI0 (POpPMY 3aITUCH I€HCTBUTENBHBIX YUCEI AJIs
pEILIEHUs IPAKTUYECKUX 3a1a4 U IPEICTABICHUS TaHHbIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: APU(DPMETHUUECKHUI KOPEHb HAaTypallbHON
CTENEHU; CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHDb C PAIIMOHATbHBIM
IIOKa3aTeIeM;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: JOrapu(dM YKciia, 1eCATUIHbIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC
YUCJIOBOTO apryMEHTa;

OIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YU CIIOBOTO
apryMeHTa.

YpaBHeHus U HEPABEHCTBA:

CBO6OI[H0 OIICPUPOBATH IOHATHUAMU: TOKIACCTBO, YPABHCHUC, HCPABCHCTBO,
PAaBHOCWJIBHBIC YPABHCHUA U YPABHCHUA-CIICACTBUA, pPABHOCUJILHBIC
HCPABCHCTBA, IPUMCHATD Pa3/IMYHbIC MCTOAbLI PCIICHHA pallMOHAJIBHBIX U



JIPOOHO-PaLlMOHANIBHBIX YPAaBHEHUH, IPUMEHITh METO/ HHTEPBAJIOB J1JIs
pelIeHns HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOUJICH OT OJJHOU MEPEMEHHOI,
MHOTOYJICH C HEIBIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJICHA, TPUMEHSTh
JIEJICHE MHOT'O4YJIEHA HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u reopemy
Buera niis pemienus 3anadg;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JTMHEHHBIX YPaBHEHUH,
MAaTpULA, ONIPEACTUTENIb MATPHUILIBI 2 X 2 U €r0 TEOMETPUYECKUIN CMBICII,
MCIMOJIb30BaTh CBOMCTBA ONPEAECIUTEIA 2 X 2 111 BBIYUCIICHHUS €r0
3HAYEHMs], IPUMEHATH OIIPENEIIUTENN ISl PEIICHNS CHCTEMBI JIMHEMHBIX
YPaBHEHUM, MOJIEIINPOBATH PEAIIbHBIE CUTYALlHH C IIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUMN, UCCIIE0BATh [IOCTPOECHHBIE MOJEIH C [IOMOILBIO
MaTpUIL U ONPEAEIUTENEN, THTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT;
UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs TpeoOpa30BaHUs
BBIPQXEHUI; BBITIOJIHATH IPEOOPa30BaHUs YHCIOBBIX BhIPAXKECHUH,
COJZIEpIKAILMX CTEIEHH C PAlMOHAIBHBIM IT0KA3aTENIEM;

MCII0JIb30BaTh CBOMCTBA JIOrapu(pMOB JJi MpeoOpa30BaHUs
Jaorapu(pMUYECKHX BBIPAKEHUI;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: UPPALUOHAIbHBIE, TOKA3ATEIbHBIE U
Jorapu(pMUYECKHE YPaBHEHUS, HAXOIUTh UX PELUIEHUS! C TOMOULIBIO
PaBHOCWIBHBIX IIEPEXO0I0B WIH OCYIIECTBIIASA IPOBEPKY KOPHEHN; IPUMEHATH
OCHOBHBIE TPUTOHOMETpHUUYECKHE (POPMYJIBI 17151 MPpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAXKEHHI; CBOOOAHO ONEPUPOBATH MOHATHEM:
TPUTOHOMETPUUYECKOE YPaBHEHHE, TPUMEHITh HE0OOX0IUMBbIe (HOPMYIIbI AJIs
pEILIEHNs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: UPPALIMOHAJIbHBIE, TOKa3aTeNIbHbIE U
jorapu(pMUYECKHe HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TIOMOILbIO
PaBHOCWIBHBIX ITEPEXO/IOB;

OCYUIECTBJISATH OTOOP KOPHEN MPU PEUIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBRO,
NPUMEHATH He0OX0AUMbIE (DOPMYJIBI JIJISl PEIICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOIHO ONEPUPOBAThH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPABHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh
PELIEHHs] CUCTEMBI M COBOKYITHOCTEW PAllMOHAIIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeNIbHbIX U JJOrapu(pMUUECKUX YpaBHEHUN U HEPABEHCTB;

pelaTh palroOHaJIbHbIE, UPPALMOHAIBHBIE, IOKA3aTENbHBIE,
Jorapu(pMUYECKHe U TPUTOHOMETPUUECKUE YPAaBHEHHSI U HEPABEHCTBA,
coJieprKalire MOAYJIH U TapaMeTphl; IPUMEHSTh rpaduueckue MeTO bl s
pELIEHNs] YPAaBHEHUI U HEPABEHCTB, a TAKXKE 3a]1ad C IapaMeTpaMHy;



MOJIETTUPOBATh peajbHbIC CUTYAI[UH Ha A3bIKE aareOpbl, COCTaBIATD
BBIPAXXEHUs, YPABHEHU, HEPABEHCTBA 110 YCIOBUIO 3a/1a4U, UCCIIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAaHUEM alllapara aiareopsl,
WHTEPIIPETUPOBATH ITOJTYyUYECHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CcBOOO/IHO ONIEPUPOBATH MOHATUAMU: (DYHKIUS, CTIOCOOBI 3a1aHus (YyHKIUH,
B3aMMHO OOpaTHbIe PYHKIIUU, KOMIO3UIMS (PyHKINM, Tpaduk QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHBIE TPe0Opa3oBaHus rpauKoB (PYHKINM;
CBOOO/IHO ONEPUPOBATh MOHATUSAMU: 00JIACTh ONPEIEIECHNUS U MHOKECTBO
3HaYEHUN PYHKIMH, HYJIU QYHKIUH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
CcBOOO/IHO OIIEPUPOBATh MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIINY,
nepuoanyYeckrue (PyHKIUHU, IPOMEKYTKH MOHOTOHHOCTU (DYHKLIUH,
MaKCUMYyMbl U MUHUMYMBbI (DYHKIIMH, HAauOOJIbIIIee M HAUMEHBIIIee 3HAaUCHHE
(GYHKIIMHN Ha TPOMEKYTKE;

cBOOO/IHO OTIEpUPOBATH MOHATUSAMU: CTETICHHAsA (DYHKIMS C HATYPATbHBIM U
LEJIbIM [TOKa3aTeNeM, rpauK CTEIEHHON (DYHKIIMH C HATYPAJTbHBIM U
LEJIBIM TOKa3aTesieM, rpaduK KOpHs N-0i CTENEeHH Kak (PyHKIUU 00paTHOM
CTETICHU C HATyPaJbHBIM MTOKa3aTeJeM;

OTIepUPOBATH MOHATUSAMU: JTUHEHHAS, KBaIpaTHIHAs U IPOOHO-THHEIHAS
(YHKITIH, BBITIOTHATH JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHUE UX
rpaduKoB;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: TIOKa3aTeNbHAS U JJorapupMudecKas
GbyHKIUU, UX CBOMCTBA U TpadMKH, UCTIONH30BATh WX TPadUKH JIJISl PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKASI OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;
CBOOO/IHO ONEPUPOBATh MOHATUAMU: I'paUKU TPUTOHOMETPHUUECKUX
(GYHKIMHI; TPUMEHATh (PYHKIMH JJIs1 MOACIMPOBAHUS U UCCIIEJOBAHUS
peaabHBIX IPOLIECCOB.

CTPOUTH IpaUKN KOMIIO3UIIMK PYHKIIUH C TOMOUIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU IBYX ()YHKIIMIA;

CTPOUTH T€OMETpUUECKHE 00pa3bl ypaBHEHHIA U HEPABEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

UCTIONB30BaTh Tpaduku GYHKIIUH AJIs1 UCCIIEAOBAHUS MTPOLIECCOB H
3aBHCHMOCTEH MPH pEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U
peasibHOM KU3HHU, BhIpaxaTb (pOpMyIaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

Hauaja MmaTeMaTn4ecKoro aHajmsa.

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: apu(PMETHIECKAsT U TEOMETPUIECKas
nporpeccusi, 06CKOHEUHO YOBIBAIOIIAsi TEOMETPUIECKas IPOTPeCcCHs,



JVHEWHBIN U SKCIIOHEHIMAIIBHBIA POCT, (OpMyJia CII0KHBIX ITPOLIEHTOB,
UMETH MIPECTABIECHUE O KOHCTAHTE;

® HCIOJB30BaTh POTPECCUU JJISI PELIEHUS PEANTbHBIX 3a/1a4 MIPUKIaJHOTO
XapakTepa; cBOOOAHO ONEPUPOBATH MOHATUSAMU: MTOCIIEI0BATEIbHOCTD,
CHIO0COOBI 33aHUS [TOCJIEJOBATEILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHbBIE
MOCJIEOBATEIBHOCTH, TOHUMATh OCHOBBI 3aPOK/ICHHUSI MATEMaTHYECKOrO
aHaJIn3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

e CBOOOJHO ONEPUPOBATH MOHATHIMU: HETIPEPHIBHBIE (DYHKIIUU, TOUKU
pa3pbiBa rpaduka GpyHKINN, aCHMITOTHI rpaduka GyHKINM;

e CBOOOJHO OMEPUPOBATH MOHATHEM: (DYHKIIMS, HEMPEPHIBHASA HA OTPE3KE,
NPUMEHATH CBOMCTBA HETPEPHIBHBIX (DYHKIUI 7S pELICHHUs 3a/1a4;
cBOOOJ/IHO OIEPUPOBATh MOHATUSIMU: TIEpBast U BTOpPast IPOU3BOIHBIE
(GyHKUIMHU, KacaTelbHas K rpaduKy (DYHKIHH; BEIYACIATH TPOU3BOIHbBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMITIO3ULIUHU ABYX (PYHKIIH, 3HAThH
IPOU3BOHBIE JIEMEHTAPHBIX (PYHKIUH; UCIOIb30BaTh FT€OMETPUUECKHI U
(bu3MYECcKUil CMBICI TPOU3BOAHOM IS pELIEHUS 3a]1ay;

® HCIOJIb30BaTh MPOU3BOHYIO AJIA UCCIeA0BaHUS (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

® HaXOAUTh HAaMOOJbIIEE U HAUMEHbIIIEE 3HAUCHHS (PYHKIIMU HENPEPHIBHON Ha
OTpE3Ke; UCIOJIB30BATh MPOU3BOIHYIO ISl HAXOKICHHS HAMITYYILIEro
pelIeHus B IPUKJIAJAHBIX, B TOM YUCIIE COUUATBHO-3KOHOMUYECKHUX,
3aJiayax, JUisl ONpeAesIeHUs] CKOPOCTH M YCKOPEHUS IpoLecca, 3aJaHHOTO
dbopmyiion unu rpadukom;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMHU: IEPBOOOPA3HAs, ONPEACIIEHHBIN
MHTErpajl, HAXOAUTh MEPBOOOPa3HBIC ATIEMEHTAPHBIX (PYHKIMH U BBHIUUCISATh
uHTerpai no Gopmyne Hetotona—Jleionuna;

® HaxOJUTh IUIOIAIH MIIOCKUX (PUTYP U 0OBEMBI TEJI C TOMOILBIO HHTETPpaa;

® UMETh NPEJICTABIIEHUE O MATEMATUUYECKOM MOJICTUPOBAHNUU HA TPUMEPE
cocTaByIeHUs TU(PPepeHIINaTbHBIX YPaBHEHUN;

e pelaTh NPUKJIAJAHbIE 33]1a4l, B TOM YUCJE COUMAIbHO-3KOHOMUYECKOTO U
(bu3MYeCcKOro xapakrepa, CpeJICTBAMH MaTeMaTHYECKOro aHaJIn3a

MHo:xecTBa M JIOTHKA:

e CcBOOOJHO ONEPUPOBATH MOHSATUSIMU: MHOXKECTBO, ONEpalluU HaJ
MHOKECTBAMU; UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN anmnapar Jjist
OIKCaHUs PEaJbHBIX MPOIIECCOB U SIBJICHUIA, IPU PEILICHUH 3aa4 U3 JPYyTUX
y4€OHBIX NMPEIMETOB;

e cBOOOJHO ONEPUPOBATH MOHATUSIMU: ONIPEEIIEHUE, TeEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, I0KAa3aTEIbCTBO,
PaBHOCUJIbHBIE YPABHEHUSI U HEPABEHCTBA.

IIpsiMble ¥ IJIOCKOCTH B POCTPAHCTBE!
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e CBOOOJHO ONEPUPOBATH OCHOBHBIMH MOHSATUSIMU CTEPEOMETPUU MPHU
pELIeHNN 3a]]a4 U IPOBEJCHUHN MaTEMaTHUYECKUX PACCYKICHUMH;

® [PUMEHITh AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEILICHUH
reOMETPUYECKUX 33/1a4;

¢ KiIaccu(UIMPOBATH B3aUMHOE PACIIONOKEHHUE MPSIMBIX B POCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJIHO OMEPUPOBATH MOHATHIMH, CBSI3aHHBIMU C YTJIaMHU B
IPOCTPAHCTBE: MEKY MPSMBIMU B TPOCTPAHCTBE, MEXAY MPSAMOI U
IUIOCKOCTBIO;

MHoOrorpaHHMKH ¥ KpyrJjble TeJa:

e CBOOOJHO ONEPUPOBATH MOHATHSIMU, CBI3aHHBIMU C MHOTOI'PaHHUKAMU;

e cBOOOJHO pacno3HaBaTh OCHOBHBIE BUIbl MHOTOI'PaHHUKOB (IIpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napauienenunen, Kyo);

e Kjaccu(pUUUPOBATH MHOTOIPAaHHUKH, BRIOWpAasi OCHOBAHMS JIJIs1
KJ1accu(uKanuu; CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C
CEYEHHEM MHOTOTPAHHUKOB INTIOCKOCTBIO; BBIIIOIHATH HapaJlIeIbHOE,
LHEHTPAIBHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYDP HA INIOCKOCTD,
BBITNOJIHATH U300pakeHust GUTyp Ha IJIOCKOCTH;

® CTPOUTH CEYECHHS] MHOTOTPAHHUKOB Pa3IMYHBIMH METOJAMU, BBINIOJIHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:
BUJ| CBEPXY, COOKY, CHU3Y; BBIYUCIIATH IUIOIIAIU TOBEPXHOCTEM
MHOTOTPAaHHHUKOB (MpU3Ma, MUPAMHJIa), TEOMETPUUECKUX TET C
npuMeHeHueM Gopmy;

e CBOOOJHO ONEPUPOBATH MOHITUSIMH: CHMMETPHSI B IPOCTPAHCTBE, LEHTP,
OCb U TUNIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYpHI;

® BBIOJIHATH U300paKEHUsSI MHOTOIPAaHHUKOM U TEJ BPAIeHUs MIPH
MapajijIeIbHOM NIEPEHOCE, LIEHTPAIbHOW CUMMETPUH, 3€PKATBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00US;

® BBIOJIHATH NU300paKEHUsSI MHOTOIPAaHHUKOM U TEJ BpaIeHUs MIPH
MapajijIeJIbHOM NIEPEHOCE, LIEHTPAIIBHOM CUMMETPHUH, 3€PKATbHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;

® CTPOUTH CEYECHMS] MHOTOTPAHHUKOB U TE€J BPAILLIEHUS: CEUECHUS LUITUHAPA
(mapasnienbHO U NEePIEeHIMKYISIPHO OCH), CEYEHHUs KOHyca (MapauiesibHOe
OCHOBAHMIO M MPOXOALIEE YEPE3 BEPILIUHY ), CEUEHUS 11apa;

® CIOJIb30BaTh METO/BI IOCTPOCHHUSI CEUEHUI: METOJ, CJIEOB, METO
BHYTPEHHETO IIPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIEH MIOCKOCTH;

® JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKICHUS;

® pelaTh 33Ja4M Ha JI0Ka3aTeNbCTBO MATEMAaTHUYECKUX OTHOILICHUN U
HAXO0XKJEHUE T€OMETPUUECKUX BEIUYUH, TPUMEHSS U3BECTHBIE METObI IIPU
PELICHNHY MaTEMaTUYECKUX 3a/1a4 MOBBILIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;
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® TMPUMEHSITH TEOMETPUUECKUE (HAKTHI IS PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, MpeIoIaraliuX HECKOJIBKO I1aroB pelIeHus, €CIH YCIOBUS
NPUMEHEHUS 3a/laHbl B IBHOM U HESIBHOM (opMme;

® pelaTh 33Jla4 Ha JI0Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOIICHUN U
HAXOXKJIEHUE T€OMETPUUECKUX BEJIMUMH; TPUMEHSATH TPOTrPaMMHBIE
CPEIICTBA U AJICKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN
CTEPEOMETPUYECKHUX 3a/a4; MPUMEHATD MMOTYyYEHHbIC 3HAHUS Ha MTPAKTUKE:
CpaBHUBATb, aHATTM3UPOBATH U OIIEHUBATH PEaJbHBIC CUTYAIlUH, IPUMCHSITh
M3YUYCHHbIC MMOHATHS, TEOPEMbI, CBOMCTBA B MIPOIIECCE MTOMCKA PEIICHUS
MaTeMaTU4YeCcKu cPopMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEabHbIC
CUTYyalluU Ha A3bIKE TEOMETPHUH, UCCIEIOBATH MOCTPOEHHBIE MOJEIH C
UCITIOJIb30BAaHUEM T€OMETPUUECKUX TIOHSITHIN U TEOPEM, arrapara ajareopsl,
pelaTh NPakTUYECKHUE 3a]]a4u, CBSI3aHHbBIC C HAXO0XKICHUEM
TCOMETPUUYECKHUX BEITUIMH;

® U3BJICKATh, MPEOOPA30BHIBATH U HHTEPIPETUPOBATH MHPOPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO Ha
yepTexkax U puCyHKax;

® [PUMEHSTH MOJYyYCHHbIC 3HAHUS Ha MPAKTHUKE: CPABHUBATH U
aHAJIM3UPOBATh peajbHbIC CUTYAIlUU, TIPUMEHSITh U3YUCHHBIC TTOHSITHUS B
MpOIIECCe MOUCKA PEIICHHUS] MAaTEeMAaTUYECKU CPOPMYTUPOBAHHON
po0IeMbl, MOACIIUPOBATH PEATIbHBIC CUTYAIIUH Ha A3BIKE T€OMETPHH,
UCCIIEI0BATh MMOCTPOEHHBIE MOJEIIH C UCTI0JIb30BAHHUEM T€OMETPUUECKUX
MOHSATUM U TEOpEM, allrapara ajreopsl, peraTh MIpakTUUECKUE 3a1a4H,
CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEIUYHH;

® UMETh NPEJICTABIICHNS 00 OCHOBHBIX dTanax pa3BUTHS TEOMETPUU KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

e CcBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBSI3AaHHBIMU C IIHJIMHIPUUECKOM,
KOHHYECKOHN M c(heprueCKOr MOBEPXHOCTIMH, OOBICHATDH CITIOCOOBI
MOJTyYCHHUS;

® OIEpPUPOBATH MOHATUSIMH, CBI3AHHBIMU C TEJIAMH BPAIICHUS: [IWJIUHIPOM,
KOHYCOM, c(hepoit 1 mapom; pacro3HaBaTh Tesa BpaiieHus (IWIHHIP,
KOHYC, c(epa U 1map) U OOBACHATH CIIOCOOBI MOTYUCHUS TE BpalllCHUs;

e KaccU(pUIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U TIOCKOCTH;

® BBIUUCIATH BETUYMHBI SJIEMEHTOB MHOTOTPAHHUKOB U TEJ BPAIIICHHUSI,
00BEMBI | TTOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIIICHHS,
Tr€OMETPUYECKUX TEJ C MPUMEHEHHEM HOPMYIT;

e CcBOOOIHO ONIEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C KOMOMHAITMSMU TEI
BpaIlCHUS 1 MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy H
OMMMCAHHBINA 0KOJIO chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK UJTU TEJIO
BpAIICHUS; BEIYUCIATH COOTHOIICHUSI MEX Y TUIOMIAIMU TTIOBEPXHOCTEN U
00BEMaMH TTOJIOOHBIX TEJI;
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M300pakaTh u3ydaeMble (GUTYPHI, BHITIOHITH (BBIHOCHBIE) TIJIOCKUE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX (UTYD: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUS TeJl BpAlllCHUS; U3BJIEKATh, MHTEPIPETUPOBATH U
peo0pa3oBeIBATh HHHOPMAITHIO O MPOCTPAHCTBEHHBIX TEOMETPUICCKUX
dburypax, npeJCcTaBICHHYIO Ha YepTexKaxX U PUCYHKAX;

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE:

CBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OIEpaIuy HaJl BEKTOPAMH; 33aBaTh IJIOCKOCTh YPABHEHUEM B
JIEKapTOBOU CHUCTEME KOOPAUHAT;

pemaTh reoMeTpHYECKHUE 33]a41 Ha BBIYMCIICHHE YTJIOB MEXAY MPSMBIMU U
IJIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSHUM OT TOUKH J0 MJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IPU PEIICHNH;
CBOOO/IHO ONEPUPOBATh MOHATUSAMU, CBA3aHHBIMU C JBUKCHUEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKCHHUI;

CBOOO/IHO OIEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JICHCTBHSI HAJl BEKTOPAMU;

BepOSITHOCTb H CTATUCTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: Tpad, TUIOCKU rpad, CBA3HBINA rpad,
nyTh B rpade, uenb, UK, I1ePEBO, CTENEHb BEPIIUHBI, IEPEBO CIIyYailHOro
DKCIIEPUMEHTA;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CITy4alHbIN 3KCIIEPUMEHT (OIBIT),
CIIy4aitHO€ cOOBITHE, DIEMEHTAPHOE CIIy4aifHOE COOBITHE (IJIEMEHTAPHBIH
UCXO/) CIy4YaillHOTO OMbITa, HAXOUTh BEPOSITHOCTU COOBITUI B OIBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxoAUTh U (OPMYJIMPOBATH COOBITHS: TIEpeceueHue, 0ObEIMHEHUE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE TAHHOMY, UCTIOJIb30BATh
JyarpaMMsl Diliepa, KOOPAUHATHYIO NPSAMYIO ISl PELICHUs 3a1ad4,
M0JIB30BaThCS (DOPMYJIION CIIOKEHUSI BEPOATHOCTEM AJI BEPOSTHOCTEH JIBYX
U TPEX CIIy4ailHbIX COOBITHI;

ONepUpPOBaATh MOHIATUSAMU: YCIOBHAS BEPOSTHOCTh, YMHOKEHUE
BEPOSITHOCTEM, HE3aBUCUMBIE COOBITHS, IEPEBO CIIYHAMHOTO SKCIIEPUMEHTA,
HAXOJUTh BEPOSITHOCTH COOBITHII C MOMOIIBIO IPABHJIa YMHOXKEHHUS, JepeBa
CJIy4aifHOr0 OIbITa, UCTIOIB30BATh (POPMYITy MOJHON BEPOATHOCTH,
dbopmyny baiteca npu pemennn 3a1a4, onpeesaTh HE3aBUCUMOCTh
cOOBITHI 1O (hopMyJie U IO OpPraHU3aIMK CIIY4aiiHOTO SKCIIEPUMEHTA;
MPUMEHSTH U3yYeHHbIE KOMOUHATOPHBIE (DOPMYJIBI JIJISl IEPEUNCIICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITUH CIIy4allHOTO OIBITA,
pelieHus 3a1a4 no TEOpUU BEpOSITHOCTE;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: OMHAPHBIN CITy4YaiiHBINA OMBIT
(ucnbiTaHue), yCrex 1 Heyjaya, He3aBUCUMBbIE UCTIBITaHUS, CepUs
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UCTIBITAaHUM, HAXOIUTh BEPOSTHOCTH COOBITUIA: B CEpUU UCIIBITAHUH 10
IIEPBOTO yCII€Xa, B CEPUU HCIIBITAHUN bepHYJIIN, B ONBITE, CBSI3aHHOM CO
CIIy4ailHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: CITydaliHasi BEJIMYMHA, PACTIPEICICHHE
BEPOSITHOCTEH, TMarpaMMa pacrpeesieHus, OnHapHasi ciiydaifHast
BEJIMYMHA, TEOMETPUIECKOE, OMHOMHUAIBHOE PacCIpeIeICHHE;

® OIIEpUPOBATH MOHIATUAMU: COBMECTHOE PACIIPEICIICHUE JBYX CIy4alHbIX
BEJIMYMH, UCIIOIb30BaTh TAOJIHILy COBMECTHOTO PACTIPEAEIECHUS IBYX
CIIyYalHBIX BEJIMYMH JJISI BBIICIICHUS PACIIPEICIICHUS KAXK/I0M BEJIMUUHBI,
ONpEICIICHNS] HE3ABUCUMOCTH CIIyYalHbIX BEJIHYHH;

e CcBOOOJHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO 0KUIAHUS CITydaitHOU
BEJTMYMHBI (pacpeieiieHus ), IPUMEHATh CBOWCTBA MATEMaTHUYECKOTO
OXKUJAHHUS TIPU PELICHUM 33/1a4, BBIYUCIISATh MATEMATUUYECKOE OXKUTAHUE
OMHOMMAJILHOTO U TEOMETPUUECKOTO PACTIPEICIICHHUI;

e CBOOOJHO ONEPUPOBATH MOHATUIMU: TUCTIEPCHS], CTAHAAPTHOE OTKJIIOHCHHE
CJIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOWCTBA JUCIIEPCUU CIIyYaUHON
BEJTMYUHBI (pacpeieieHus1) MPY PEIICHUH 3a/1a4, BEIYUCIISATh JUCTIEPCHUIO U
CTaHJAPTHOE OTKJIOHEHUE T€OMETPUUECKOTO U OMHOMUAIIBHOTO
pacupeneneHui;

® BBIUUCIATH BHIOOPOUHBIE XaPAKTEPUCTUKH 110 JAaHHOU BHIOOPKE U OIEHUBATH
XapaKTEePUCTUKHU T€HEPATbHON COBOKYITHOCTH JIAHHBIX 110 BEHIOOPOYHBIM
xapaktepuctrukaMm. O1leHUBaTh BEPOSTHOCTH COOBITHI U TIPOBEPSITH
MPOCTEUIINE CTATUCTUYECKNE TUMOTESBI, MOJIB3YSICh H3YUYEHHBIMU
pacupeneneHusIMU.

3. Conepxkanue yueOHOro nmpeamera «MareMaTuKa

Paznen 1. BBenenue B npeamer

MaremaTtuka B HayKe, TEXHUKE, SKOHOMUKE, MHPOPMAIMOHHBIX TEXHOJIOTUAX U
IIPAKTUYECKOM AEATEIbHOCTU. BKI1a ]y pOCCUINCKUX MAaTEMAaTUKOB B PA3BUTHE HAYKH.

Paznen 2. Pa3zBurre noHATHS 0 YUCIIE

MHOk€eCTBO, onepanuu HaJL MHOXKECTBAMHU U X CBOMCTBA. J[narpammsl Dinepa —
Benna. [IpuMeHeHne TEOPETUKO — MHOYKECTBEHHOTO anmnapara JJig ONMMCaHUs PEeallbHbIX
MIPOIIECCOB U SIBJICHUH MIPH PEIICHUH 3a]1a4 U3 APYTUX YUYECOHBIX MPEIMETOB.

Panimonanpubeie uncina. OOBIKHOBEHHBIE M JECATHYHBIC JPOOH, TMPOIIEHTHI,
OeckoHeuHbIe Tepuoanyueckue apoou. [Ipumenenne apoOeit U MPOICHTOB /JIs PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIEN 3HAHUN U PEaTbHOU KU3HU.

JevictButenpHble  yucia.  PanuMoHanbHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckue onepanuu ¢ ASHCTBUTEIHHBIMHA YUCIIaMU. MOyJTb IEHCTBUTEIHHOTO
Yyucia U ero cBoicTa. [IpubnmkEHHBIC BRIYUCIICHUS, TIPaBUJIa OKPYTIICHUS, TTPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCIICHUM.

Kowmrmnekcuple uncna. AnreOpanyeckas U TpUTOHOMETpUYecKas (OpMbI 3alucu
KOMIUIEKCHOTO 4Hclia. ApudMETHYECKUE OlNepalry ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N300pakeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAMHATHOM riockocTH. @opmyna Myaspa.
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Kopnu n-oii creneHn u3 KOMIUIEKCHOTO unchia. [[puMeHeHrne KOMIIEKCHBIX YHACEN IS
penieHust GU3NIECKUX U TEOMETPUUECKUX 3a]1ay.

Crenensb ¢ nensiM nokaszareneM. bunom Herorona. Mcnonb3oBanue moaXxoasien
dbopMbl 3amUCH ACUCTBUTENBHBIX YHCEN [JIsl PEIICHUS NPaKTUYECKUX 3alady |
MIPEACTABIICHUS TAHHBIX.

ToxxecTBa M TOXJIECTBEHHbIE MpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUSI M YypaBHEHMS - cJleAcTBHs. HepaBeHCTBO, pelleHHe
HEPABEHCTBA.

OCHOBHBIC METOABI PEIICHUS IEIBIX W APOOHO - palMOHATIBHBIX YPAaBHCHHH W
HEPABEHCTB. MHOIOWIEHbl OT OJHOW mNepeMeHHOW. JleneHne MHOrowieHa Ha
MHOTOuJIeH ¢ ocTtaTkoM. Teopema be3y. MHuorouneHsl ¢ nensiMu kod(dduimentamu.
Teopema Buera. Pemenue mpukiaaHbeiX 3a7ad ¢ MOMOIIBIO JPOOHO — pallMOHAIBHBIX
YPaBHEHHU.

[ToctpoeHne MareMaTUYECKUX MOJEIEH PeaJlbHOM CUTyaldd IIOMOIIBIO
ypaBHEHHII W HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHWW U HEPABEHCTB K PEHICHUIO
MaTEeMaTUYECKUX 3aJlay M 3a7a4 U3 Pa3IMuHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.
Ilpakmuueckoe 3ansmue 1. BeIlloaHEHUE oniepaliiii HaJl MHOKECTBAMM.

Ilpakmuueckoe 3anamue 2. BpllloJTHEHUE AEUCTBUNA HAJ JCHCTBUTEIIBHBIMU YHCIIAMHU.
Ilpakmuuecxoe 3anamue 3. IlpuOivkeHHOE 3HAYEHUE BEIWYUHBI. AOCOIIOTHAs U
OTHOCHUTEJIbHAsA [IOTPEIIHOCTH.

Ilpakmuueckoe 3anamue 4. BpinonHeHWe NEWCTBUNM HAJl KOMIUIEKCHBIMUA YUCIAMH B
anreOpanyeckout popme.

IIpakmuuecxoe 3ansimue 5. Pemienue 1enblx U JpOOHO — PAllMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

Illpakmuueckoe 3anamue 6. PermieHne NpUKIAIHBIX 33]1a4 HA COCTABJICHUS] YPAaBHEHUN U
HEPABEHCTB.

Camocmosmenvhas paboma 1. JIeicTBUS Haa JIEWCTBUTEIBHBIMA U KOMIUICKCHBIMU
YUCIIAMH.

Pasznea 3. Kopau, crenenun u jorapupmsi

ApudmMeTnueckuii KOpeHb HaTypPaJIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb C palMOHAJBHBIM IIOKa3aTeleM U €€ CBOWMCTBA; CTEINEHb C
JEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapubm wuymcna. CsoiictBa Jorapudma. JlecaTnunbie ©  HaTypajbHBIC
JgorapupMsl.

[IpeobpazoBaHus YKCIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHble ypaBHEHUsS W HepaBeHCTBAa. OCHOBHBIE METOJbI PEIICHUS
UppalmoHaIbHbIX YPaBHCHUN U HEPABCHCTB.

[TokazaTenbHble ypaBHEHUS W HepaBeHCTBAa. (OCHOBHBIE METONbl PEIICHUS
MOKa3aTeIbHbIX YPABHEHU U HEPABEHCTB.

[IpeoOpazoBaHue BeIpaXKEHH, COACPIKANTUX JTOTAPU(MBI.

Jlorapudmuueckne ypaBHeHUST W HepaBeHCTBA. OCHOBHBIC METONBI PEIICHUS
JorapuMUYECKUX YPAaBHEHHUIN 1 HEPABEHCTB.

[ToctpoeHne MaTreMaTUYECKUX MOJENIEH PEaJbHOM CUTyaldH IIOMOIIBIO
YPaBHEHUM W HEPABEHCTB. lIpMMeHEeHHEe ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 33]1a4 M 3a7a9 U3 Pa3IMIHbIX 00JIacTell HAYKW U PEATbHON KU3HHU.
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Ipaxmuueckoe 3ansamue 7. JIeicTBUsI ¢ apu(PMETHUESCKUMU KOPHIMH N — Ol CTETIEHHU.
Ilpakmuueckoe 3anamue 8. PellleHWE NPOCTEHIINX HPPAMOHAIBHBIX YPAaBHEHUH H
HEPABEHCTB.

Ilpakmuueckoe 3ansmue 9. PemieHrWe MNPOCTEHMIINX TOKA3aTEIbHBIX YPaBHEHHH U
HEPABEHCTB.

Ipaxmuuecxoe 3anamue 10. Beraucnenue norapudmon. CBoiicTBa orapruhmMoB.
Ipaxmuuecxoe 3anamue 11. IlpeodbpazoBanue JorapuPpMUUECKUX BHIPAKCHUI.
IIpakmuuecxoe 3ansmue 12. PelieHne MpOCTEUIINX JIOTApU(PMHUUECKUX YpPaBHEHUHN H
HEPABEHCTB.

Ilpaxmuueckoe 3ansmue 6(0. PemieHne ypaBHEHUN pa3IMYHbIMU METOIAMMU.
Ilpakxmuuecxoe 3ansamue 61. PellieHre HEPABEHCTB PA3IUYHBIMU METOJAMHU.
Ilpakmuueckoe 3amsamue 62. PelnieHne ypaBHEHMH W HEPABEHCTB TIpadUUECKUM
METOOM.

IIpaxmuueckoe 3anamue 63. PellleHre ypaBHEHUN B KOMIUIEKCHBIX YUCaX.
IIpakmuuecxoe 3auamue 64. I'pabuyeckuii cnocod penieHus: ypaBHEHUH U HEPABEHCTB
C ABYMs IIEPEMEHHBIMU.

IIpaxmuuecxoe 3anamue 65. Pemenne CJIY meromom Kpamepa.

Ilpakxmuueckoe 3amnamue 66. PellleHHe 3aa4 Ha COCTABJICHUE YPAaBHEHUW U CUCTEM
YPaBHEHUM.

IIpakmuuecxoe 3anamue 67. Pemenue nokazateabHbIX U JOTapu(pMUUYECKUX YPABHEHUM
Y CHCTEM YPAaBHEHUMU.

llpaxmuuecxoe 3ausamue 68. PemieHrne TPUTOHOMETPUYECKUX YPABHEHHU W CHUCTEM
YPaBHEHUM.

Ilpakmuueckoe 3auamue 69. PellieHue TPUTOHOMETPUUYECKUX HEPABEHCTB U CUCTEM
YPaBHEHU.

lIpaxmuuecxoe 3anamue 7(. PellieHre TPUTOHOMETPUIECKUX YPABHEHUN U HEPABEHCTB.
IIpaxmuueckoe 3anamue 71. PellieHne 3a1a4 10 TeMe «Y paBHEHUS 1 HEPABEHCTBAY.
Camocmosmenvnas padboma 2. Pemenue 3agau no teme «KopHu, crenenu wu
JorapupMbD.

Pa3znea 4. IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE NOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTue 06 aKCMOMaTUYECKOM MOCTPOECHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anMmHOEe pacnosokeHue IpsAMBIX B MPOCTPAHCTBE:  MEPECEKAIOIINECS,
napajuielbHble U CKpelluBarouuecs: npsimple. [Ipu3Haku CKpenIMBaOMIMXCS MPSMBIX.
[TapannenbHOCTh MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE: MapaJUICIbHBIE NPSIMBIE B
IIPOCTPAHCTBE; MAPAIUIENBHOCTh TPEX MPSAMBIX; MAPAJIIENBHOCTh NPSIMON U MIIOCKOCTH.
[TapamnenbHoe W IEHTpAJbHOE MNPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa MNapajlieJIbHOTO MNpoeKTHUpoBaHusa. M3o0paxenue (Guryp B mapauiebHON
NPOCKUHUHU. YTJIbl C COHANpaBICHHBIMH CTOPOHAMH; YIOJd MEXAYy MpPSAMbIMH B
npoctpaHcTBe. [lapannenbHOCTh IUIOCKOCTEH: TMApAJUICIbHBIE INIOCKOCTH; CBOMCTBA
napaJiebHBIX TI0CKoCcTel. [IpocTeiiume mpocTpaHCTBEHHbBIE (DUTYpPHI HA TUIOCKOCTH:
TeTpa’ip, NapajuIeNICUIE]; TOCTPOECHUE CEUEHU.

[leprieHIUKYJISIPHOCTh MOPSIMOM M TIJIOCKOCTU: TMEPINEHAUKYISIPHbIE NPSIMbIE B
MPOCTPAHCTBE, MPSAMbIEC MapaJIEIbHbIE U MEPIECHAUKYJISIPHbIE K IMJIOCKOCTH, MPU3HAK
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NIEPIIEHANKYJIAPHOCTA NPSIMOM M IIOCKOCTH, TEOPEMA O MPSMOU IEPIICHANKYISIPHOU
m1ockocTu. OpTOroHanbHOE NPOEKTUpOBaHUE. [leprneHIUKyNIssp W  HAKJIOHHBIE:
pacCTOAHUE OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT MPAMOU 10 MIIOCKOCTH, MPOEKIIUS
burypsl Ha IIJIOCKOCTb. [leprieHANKYISIPHOCTH IJIOCKOCTEM: MIPU3HAK
MEPIEHINKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o TpEX MepIreHIUKYIISIpax.

VYl B IPOCTPAHCTBE: YroJI MEXKAY NPSIMOM M IUIOCKOCTBIO; BYTPAHHBIA YTroJ,
JIMHEWHBIA yroJ JBYTPaHHOTO yria. TpéXrpaHHbli U MHOrorpaHHsie yriibl. CBOWCTBa
IUIOCKUX YIJIOB MHOTOrpaHHOro yria. CBoWcTBa IUIOCKMX W JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CUHYCOB JUISI TPEXTPAHHOTO YTJIA.
Ilpakxmuuecxoe 3anamue 13. IlpuMeHeHME NpHU3HAKA MAPAJUICIBHOCTH MPSIMON U
IIJIOCKOCTH IIPU PELICHUU 33/1a4.
lIpakxmuueckoe 3anamue 14. HaxoxaeHue yria Mexy OpsiMOi U TJIOCKOCTBIO.
llpakmuuecxoe 3amsamue 15. Ilnomans oproroHanbHOW mnpoekuuu. M3o0paxeHue
IPOCTPAHCTBEHHBIX PUTYD.

Ilpakxmuuecxoe 3ansamue 16. Pemenue 3amau mo teme: «lIpsiMble W IIIOCKOCTH B
IIPOCTPAHCTBEY.

Pazgen 5. KomOnnaropuka, BepOATHOCTh M CTATHUCTHKA.

I'pad, cBs3ubIi rpad, mytu B rpade: mukiasl U nenu. CreneHb (BaJE€HTHOCTD)
BepinHbL. ['padsl Ha TIocKoCTU. JlepeBbs.

CnyyaliHble SKCIEPUMEHTHl (OMBITHI) U CIy4dalHbIE COOBITHS. DJIeMEHTapHbIE
coObITUsI  (UCXOABI). BepoATHOCTH chy4ailHOTO CoOObITHUSI. bBAM30CTh YacTOTHl U
BEpPOSITHOCTU CcOObITUH. Ciy4yailHble ONBITBI C PaBHOBO3MOXHBIMH 3JE€MEHTapHBIMU
COOBITUSIMU.

Onepanuu Haj COOBITUSMU: TEpeceueHue, OObEIUHEHUE, MPOTHUBOIMOJIOKHbIE
coObITus. Jlnarpammel Diinepa. @opmyna ClI0KEHUS BEPOSITHOCTEN.

VYcnoBHass BEpOATHOCTb. YMHOXKEHHE BeEpOATHOCTEW. JlepeBo cirydallHOTO
skcniepuMmenTa. dopmyna mnosHoW BeposTHOcTH. Popmyna baiteca. HeszaBucumelie
COOBITHSI.

bunapHbIii ciay4yaliHbIil ONBIT (MCIBITAHHWE), yCIeX W Heyaauda. HesaBucumbie
ucnbiTanust. Cepusi HE3aBUCUMBIX HUCIBITAHUW A0 TepBOro ycmexa. IlepectaHoBku u
dakrtopuan. Yucio coueranuid. Tpeyronbuuk [lackans. ®opmyna 6mHoma HeioToHa.
Cepusi He3aBUCUMBIX UCHbITaHUN bepuymnu. CrydailHpld BBIOOp W3 KOHEUHOM
COBOKYITHOCTH.

CiyuaitHas BEJINYMHA. Pacnpenenenne BEPOSTHOCTEN. Juarpamma
pacopenenenus. Onepaluyu Haja CIydyalHbIMUA BEJIMYMHAMU. bUHapHas ciydaitHas
BenuuuHa. [I[pumMepsl pacnpeesieHuid, B TOM YHCIie TEOMETPUYECKOe 1 OMHOMHUAJILHOE.

CoBMecTHOE pachpelielieHue JBYX CilydallHbIXx BeauuuH. HeszaBucumbie
CIIyYalHbIC BEJINYHUHBI.

MateMaTuyeckoe OKHMJlaHWE CIydyailHOM BeNu4uHbl (pacnpeneneHust). [Ipumepst
MPUMEHEHHUSI MAaTEMATHYECKOrO OXKHUIAaHUs (CTpaxoBaHHE, JoTepes). MaremaTtuueckoe
OXUJaHHe OMHAPHOW CIIy4aiilHOM BeNWYMHBI. MaTeMaTH4eCKOe OXHUAAHUE CYMMBI
CIy4YalHbIX  BEJIWYMH. MaremaTuyeckoe  OXHUIJAHHE  TEeOMETPUYECKOTO U
OMHOMMAIILHOTO paclpe/IeICHUN.

Hucnepcust 1 cTaHAAPTHOE OTKJIOHEHUE CIIyYallHOW BEJMYMHBI (pacrpenesieHust).
Jucnepcusi OMHApHOW  CIIy4ailHOW  BENWYWHBI. MareMaTuueckoe  OXKHJIaHUE
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MPOU3BEACHUS U AUCIEPCUS CYMMbl HE3aBUCUMBIX CIy4aillHbIX BeluuuH. [{ucnepcus u
CTaHJapTHOE OTKJIOHEHUE OMHOMHUAIBHOTO pacnpeneneHus. Jucnepcust u ctaHgapTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO PACIPEICIICHHUS.

HepaBenctBo YeObiméBa. Teopema YeOwiméra. Teopema bepnymmm. 3akon
OonpIMX ynces. BeiOopouHbIi METO uccienoBaHui. BeIOOpOUHbIE XapaKTEePUCTUKHU.
OneHuBaHNe BEPOSITHOCTU COOBITHSI TIO BEIOOPOUYHBIM JaHHBIM. [IpoBepka mpoctermmx
TUIIOTE3 C MOMOUIBIO U3YUEHHBIX PACIPEICICHUN.

HenpeppiBuble  cinyyaiiHble BenuuyuHBL.  [Ipumepsl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH pacnpeaeneHus. PaBHOMeEpHOE pacipesneseHue U €ero CBOWcCTBa. 3ajaud,
OPUBOMSIIAE K TMOKAa3aTeJbHOMY  PAacHpeleleHUI0. 3aJadyd, OPUBOASIIIAE K
HOpPMaJIbHOMY pacrpenencHuo. OyHKIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEJIbHOTO
pacnipeeneHusi, (QYHKIMS IJIOTHOCTH BEPOSTHOCTH HOPMAaJbHOTO pacHpeiesieHusl.
@yHKIHS TUIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHHUS.

[TocnenoBaTeTbHOCTh OJIMHOYHBIX HE3aBUCUMBIX COOBITUH. 3aayu, TPUBOISIINE
K pacnpenenenuto Ilyaccona.

KoBapuanusa nByx ciydaiiHeix BenudyuH. KoadduuueHt nuHeHHON KOppemsiuu.
CoBMecTHbIE HAONIOACHUS ABYX BEIWYUH. BBIOOpOUHBIN KOAGOUIIMEHT KOpPPESIuu.
Paznmuune mexay JIMHEWHOW CBA3BK0 M IPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHENHas
perpeccusi, METOJ, HAMMEHBIIINX KBAJIPATOB.

IIpakxmuueckoe 3anamue 17. 3ajauyn Ha TOJCYET YHUCJIA PA3MEIICHU, IEPECTAHOBOK,
COYETaHUMU.

llpaxmuueckoe 3anamue 18. Penienre npocTenimmx KOMOMHATOPHBIX 3a]1a4.
Ilpakmuuecxoe 3anamue 19. Pemienne KOMOMHATOpPHBIX 3aaad. [lpaBuio cymmsl U
IIPABUJIO TPOU3BEACHUS.

Ipaxmuuecxoe 3anamue 50. TeopeMsbl CIIOKEHUS 1 YMHOKEHUS BEPOSTHOCTEN.
IIpaxmuuecxoe 3anamue 5 1. Pemenns KIIaCCHYECKNX 3a1a4 TEOPUH BEPOSITHOCTEM.
IIpaxmuueckoe 3anamue 52. Beraucnenue xapakrepuctuk J{CB.

Ilpakmuuecxoe 3ansmue 53. IlpencraBneHue MaHHBIX (TaONUIBI, AUArPaMMBbI, TPadUKN).
UucnoBble XapaKTEPUCTHKHN MOJIA.

Ilpakmuuecxoe 3ansamue 54. Pemenne 3a1a4 ¢ TOMOIIBIO TpadoB.

Ipaxmuuecxoe 3anamue 55. BpIOOpOUYHBINA METO] MCCIICTOBAHUH.

IIpakmuuecxoe 3ausmue 56. BoIOOPKH 1 BBIOOPOUHBIE PACTIPEICIICHHUSI.

Ilpakmuueckoe 3ansamue 57. [10CTpOeHrE NOIUIOHA U TUCTOTPAMMBL.

Ilpakmuueckoe 3anamue 58. Pelienue 3a1a4 MaTeMaTU4eCKOM CTATUCTUKH.
Ipaxmuuecxoe 3anamue 59. Pemenue 3agau TB 1 MaTeMaTHuecKoi CTaTUCTUKH.
Ilpakmuueckoe 3auamue 72. PemieHne NpuKIagHbIX 3a/1a4 C MOMOIIBIO BEPOATHOCTHBIX
MOJIEJIEH.

Pa3zges 6. BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

[ToHATHS: BEKTOP B MPOCTPAHCTBE; HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOIO BEKTOPA;
BEKTOPbl KOJUIMHEAPHBIEC, COHAINPABJICHHBIE W MPOTUBOIOJIOKHO HAaIMpPAaBICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOPOB. [IEWCTBHS € BEKTOpaMHU: CIOKEHHWE M BbIUUTAHUE
BEKTOPOB; CyMMa HECKOJbKUX BEKTOPOB; YMHOXEHUE BEKTOpa Ha yucio. CBoicTBa
CloXeHus1 BeKTopoB. (CBOHCTBa yYMHOXEHHA BeKTOopa Ha uucio. I[loHsTue
KOMIUTaHapHbIe BEKTOPHI. [Ipu3Hak KoMIUIaHapHOCTH TPEX BeKTOpoB. IIpaBuio
napaienenunena. Teopema 0O pasiloXKEeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
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BekTopaM. lIpsimoyronpHas cucrtemMa KOOpAMHAT B MNpocTpaHcTBe. KoopauHatel
BekTOpa. CBSA3b MEXKIAYy KOOpPAMHATAMU BEKTOpPAa U KOOPJAWHATAMHU TOYEK. YTOI MEKIY
BekTOpamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB.

Bekropel B mpoctpaHcTBe. Omnepanuy HajJ BEKTOpamH. BeKTOpHOE yMHOXKEHUE
BEKTOPOB. CBOICTBA BEKTOPHOIO0 yMHOXEHUsA. lIpsiMoyronpHas cucrema KOOpAUHAT B
npoctpancTBe. Koopaunarel Bektopa. Pasznoxkenue Bexkropa no 6azucy. KoopaunatHo-
BEKTOPHBIM METOJI IPY PELIEHUH T€OMETPUUECKHX 3a7a4.

IIpakmuuecxoe 3ansmue 20. CymMma HECKOJIBKHX BEKTOPOB. YMHOXEHHE BEKTOpA Ha
YUCJIO.

IIpakmuuecxoe 21. IlpaMoyTonbHas cucTeMa KOOpJIUHAT B pocTpancTe. KoopauHaTel
BEKTOpA.

Ipaxmuueckoe 3anamue 22. Ilpocteiiiue 3a1auu B KOOpAUHATaX. Y paBHEHHE C(HEPHI.
llpakmuuecxkoe 3auamue 23. llocTpoeHne yria MexXAy BEKTOpaMu. Beruucienue
CKAJIIPHOTO IPOU3BEICHNS BEKTOPOB.

IIpaxmuueckoe 3anamue 24. Metoq KOOpAUHAT B TPOCTPAHCTBE.

Camocmosmenvras paboma 3. BekTopsl B IpocTpaHcTBe. JleHCTBUS Hal BEKTOpaMu B
KOOpJIMHATHOU opMe.

Pazgesn 7. OCHOBBI TPUTOHOMETPHH.

TpuronomeTrpuyeckasi OKpy>KHOCTb, OIPEEICHUE TPUTOHOMETPUUECKUX (PyHKLINN
YHUCJIOBOIO apTyMEHTA.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIIbI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUN. PelIeHne TPUrOHOMETPUYECKUX YPaBHEHUM U
HEPABEHCTB.

OYHKIMOHAJIBHBIE 3aBUCHMOCTH B pPEAIbHBIX Mpolieccax U siBiaeHusx. ['paduxu
pEAIBbHBIX 3aBUCUMOCTEM.
llpaxmuuecxoe 3anamue 25. IIJpuMEHEHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB
JUTSI BBIYMCTICHUS] 3HAYCHUN TPUTOHOMETPUUYECKUX (DYHKIIMM 110 OJTHON U3 HUX.
Ilpakmuueckoe 3anamue 26. IlpeoOpa3oBaHHE MPOCTEHIINX TPUTOHOMETPUUECKUX
BBIPAKCHU M.

IIpakxmuueckoe 3anamue 27. PellleHre NpOCTEUIINX TPUTOHOMETPHUUECKUX YPaBHEHU.

Paznen 8. ®ynkunu u rpagukm.

OyHkius, cmocodbl 3amaHus  QyHKuu. B3aumHO oOpaTHBIE  (YHKIIUU.
Kommnozumms pyukmuit. ['paduk ¢pynknuu. InementapHbie peoOpazoBanus rpadukoB
byHKIU.

OO6nacTh omnpeAesneHuss U MHOXKECTBO 3HaueHud QyHkuuu. Hymm ¢yHKuuu.
[IpomMexyTku 3HAKOMOCTOSTHCTBA. UETHble W Heu€THhle (QyHKuuu. [lepuoamdeckue
byukiuu. [IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHUHUMYMBbI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaUeHUS (DYHKITUU Ha TIPOMEXKYTKE.

JluneiiHasi, kBaApaTU4Hass W JApPOOHO-IMHEHHAss QYHKIUU. DJIeMEHTapHOe
UCCIIEIOBaHKUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHast (yHKIMS C HaTypalbHBIM W IENBIM TIOKaszateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U TpaduK KOPHS N-Oi CTENEHH Kak (YyHKIUHU OOpAaTHOW CTEMEHU C
HaTypaJIbHBIM MOKa3aTEIEM.
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[TokazarenbHass u Jorapudmuueckas (yHKUWH, HX CBOHCTBA U TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA AJi pelieHus ypaBHeHU. TpuroHoMerpudyeckue
(GyHKIIUHU, UX CBOMCTBA U rpadUKH.

I'papuk kommosunum QyHkiuidi. ['eomeTpuueckue oOpas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Hcnonb3zoBanue rpagukoB (QYHKIUWA JUIsl  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT NpPHU PEHICHUH 3aJad U3 APYIHX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Ilpakxmuuecxoe 3ausmue 30. OnpeneneHUE YETHOCTA M HEUYETHOCTU Pa3TUYHBIX
byHKIHiA.

Ipaxmuueckoe 3anamue 3 1. HaxoxaeHue cBOUCTB (HyHKIUU.

Ilpakmuueckoe  3anamue  32. lloctpoenune TpaduKOB  TOKa3aTEIbHBIX U
jgorapu(pMuyecKux (QyHKIIHM.

IIpakmuuecxoe 3anamue 33. Iloctpoenue rpadukoB TPUTOHOMETPUUECKUX QYHKITUH.

Ilpakmuuecxoe 3anamue 34. lloctpoenune TrpadUKOB KYyCOUYHO — HEMPEPHIBHBIX
GbyHKIIUHA.
Ilpakmuueckoe 3anamue 35. PelieHue 3amad no TtemMe «DOyHKIUM, UX CBOHCTBA U
rpaduxm.

CamocmoamenvHas paboma 4. Iloctpoenue rpaduxoB GyHKIUHN.

Pa3gesn 9. MHOTOIpaHHUKH M KPYTJible TeJjia.

Buasl MHOrOrpaHHMKOB; pa3BEpTKa MHOrorpaHHuka. [Ipmsma: nN-yronpHas
npu3Ma; npsAMas U HAKJIOHHAs MPU3MbI; OOKOBash M MOJHAs MOBEPXHOCTH MPHU3MBI.
[Tapaiutenienunenr, TpPsSMOYTOJIBHBIA TapauIeenune]; U ero cBorcrBa. Kpardaitmme
IIyTH Ha IMOBEPXHOCTH MHOTOrpaHHuKa. Teopema Oinepa. [IpocTpancTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yrojapHas nupamuza; NpaBUIbHAs M yCc€UEHHAs MUPaMUBbI.
CpoiictBa peébep u OOKOBBIX TpaHed NpaBWIbHOW mnHUpamuiabl. [IpaBUiibHBIE
MHOTOTPAHHHUKHW: TIpaBUWJIbHAs TMpuU3Ma ¢ TMpaBWIbHAsA NOUpaMUIa; MOpaBUIIbHAS
TpEyroJibHasi MUpaMUJia U MPAaBUIBHBIN TeTpadp; KyO. [IpencraBnenue o mpaBUIBHBIX
MHOI'OTPAaHHUKAX: OKTadIP, NOAEKAdAP U UKOCAIP.

Boeruncienne 31eMEHTOB MHOTOTPAHHHKOB: pEOpa, auaroHanu, yribl. [lmomanb
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSIMOM TPHU3MBI, TUIONIAAh OCHOBAHHI,
TeopeMa 0 OOKOBOW MOBEPXHOCTH TpsiMoit Tipu3Mbl. [10111a716 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABWIbHOW MUPAMUJIbI, TEOPEMA O MIIOMAAN YCEUEHHON MTUPAMHU/IBI.

CI/IMMeTpl/IS[ B IMPOCTPAHCTBC. DJ€MEHTBI CUMMCTPHUHU IIpaBUJIbHBIX
MHOT'OI'PpaHHHKOB. CI/IMMeTpI/ISI B IIpaBHUJIBHOM MHOI'OI'pPaHHHUKE! CUMMCETPHUA
napauiCjCcnuicaa, CUMMCTPHUA IMPpaBWJIBHBIX IIPpHU3M, CHMMCTPHUA IIp aBUJIbHOM
IMupaMHubl.

IonsTus: MUJIMHAPpHUYCCKasd IMOBCPXHOCTD, KOHHYECCKasi IMOBCPXHOCTD,

cdepuueckas MOBEPXHOCTh, 0Opasyrolue noBepxHocTeil. Tena BpaleHus: IUIUHID,
KOHYC, YCeu€HHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue cepsl U MIOCKOCTH;
KacarelbHas IUIOCKOCTh K cdepe. M3o0pakeHwe Ten BpalleHUsT HAa TUIOCKOCTH.
Pa3zBépTka nunmHapa u konyca. Cummetpus chepsl 1 mapa.

O6bEéM. OcHOBHBIE cBOlCTBa 00bEMOB Ten. Teopema 06 00BEME PSIMOYTOILHOTO
napaienenunena u cienactsus u3 He€. OOBEM TPSAMON M HAKIOHHOW MPHU3MBI,
UINHAPA, TUPaMUIb U KoHyca. O0BEM 11apa U mapoBOro CErMeHTa.
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KomOunanuu ten BpaleHus ¥ MHOTOorpaHHUKOB. [Ipu3Ma, BiMcaHHas B IUIUHID,
onucaHHas okosio uunuuApa. Ilepeceuenue cdeprl u mapa ¢ miockocteio. Kacanue
mapa u cdepbl MWIOCKOCThiO. [lOHATHE MHOrOrpaHHHKA, OMMCAHHOTO OKOJIO Cdephl,
ctepsl, BOMCAaHHOW B MHOTOTPAaHHUK WUJTU TEJIO BPAIICHHUS.

[1101aap TOBEPXHOCTH IMJIMH]IPA, KOHYCA; MJI0Ma b chephl U e€ yacTel.

[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpazoBanue mnojgoOus, roMmoTeTus. Pemenue 3agad  Ha
IIJIOCKOCTH € HUCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTtpoeHne cedyeHWu MHOTOTPAaHHUKOB WM TEJI BpPALICHUS: CECUCHUS LWJIMHIpPA
(mapaJyienbHO Y MEPIEHANKYISIPHO OCH), CEUCHUSI KOHYyca (TapaieIbHOe OCHOBAHUIO
U IPOXOJAIIEE Yepe3 BEPIIMHY), CEUEHUS I1apa; METOAbl IOCTPOEHUSI CEUEHHI: METO
CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METO IEPEHOCA CEKYILIEN TNIOCKOCTH.
Ipaxmuueckoe 3anamue 36. Pemenune 3agad mo teme «IIpuzmay.

Ilpakmuueckoe 3anamue 37. Pemenue 3a1a4 no reme «llupamuaay.

lIpaxmuuecxoe 3anamue 38. IlocTpoeHne ce4eHN I MHOTOTPAHHUKOB.

Ilpakmuueckoe 3anamue 39. HaxoxaeHue iomaae ce4eHnii MHOTOTPAaHHUKOB.
IIpakmuuecxoe 3anamue 40. BpluucineHnue miomaad MOBEPXHOCTH U 00beMa KPYTJIbIX
TelJl.

IIpaxmuueckoe 3anamue 41. Peuienne 3aga4 no teme «Kpyribie Tenay.
CamocmoamenvHas paboma 5. HaxoxaeHue 1ionaan CeUeHus KPyTJbIX Tell.

Paszgea 10. Hayana maTeMaTH4eCKOro aHau3a.

[locnenoBarenbHOCTH, CMOCOOBI  3aJaHus  MoOcieAoBaTelbHOCTEH. MeTton
MAaTEMATUYECKOW WHIYKIMA. MOHOTOHHBIE W OTPAHWUYEHHBIC MOCJIEA0BATEIBHOCTH.
Hctopus BOSHUKHOBEHHUSI MAaTEMAaTUUECKOTO aHAJIN3a KaK aHalin3a OECKOHEUYHO MaJbIX.

Apudmernueckass W TeoMeTpUYecKas mporpeccuu. beckoHeuHO yObIBaromas
reomerpuyeckass mnporpeccus. Cymma O€CKOHEYHO YOBIBalOLIEH TIeOMETPUYECKON
nporpeccuu. JIMHEWHBIM M 3KCIOHEHUHANbHBIA pocT. Yucno € . dopmysia ClIOXKHBIX
IIPOLIEHTOB . Mcnionb30BaHKE MPOTrPECCUM ISl PELICHUS PEAbHBIX 3a/1a4 IIPUKIAIHOTO
Xapakrepa.

HenpepoiBabie QyHKIMM ¥ uX cBOMCTBA. ToUku pa3pbiBa. ACUMITOTHI IPapUuKOB
bynkuuii. CBoiicTBa (DyHKIIMI HEMPEphIBHBIX Ha OTpe3ke. MeToa HHTEPBAJIOB IS
perieHus: HepaBeHCTB. [IpuMeHeHNEe CBOMCTB HEMPEPBHIBHBIX (HYHKIMHA ISl peIIeHUs
3a7a4.

[lepBas m BTOpas mnpousBoAHble (yHKUMH. OmnpeneneHne, TeOMETPUUYECKUd U
(bu3MYeCcKuil CMBICI TPOU3BOJAHON. Y paBHEHUE KacaTeIbHOUN K TpaduKy PyHKIHUU.

[IpousBoanbie 3nemMeHTapHbIX (yHKUMHA. [Ipon3BomHas cyMMbl, MpPOU3BEIEHUS,
YaCTHOT'O U KOMIO3ULIMK (yHKITHIA.

[IpumeHeHne NpOU3BOJHON K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTh W
skcTpeMymbl. HaxokneHne HanOOoJbIIEro M HAaMMEHbIIEr0 3HAYEHUN HENpepbIBHOM
GbyHKIIMKA HAa OTPE3KE.

[IpumeHeHne TPOM3BOAHOW [UIA HAXOXKJICHUS HAWIYUILIErO0 pPELICHUS B
MPUKJIAAHBIX 3a/1a4ax, IJIs ONPEICIICHUsI CKOPOCTU U YCKOPEHHUS ITpoLecca, 3a1aHHOTO
dbopmyoii unu rpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TmepBooOpaszHbix. [lepBooOpasHbie
aneMeHTapHbIX QyHKIi. [IpaBria HaxoXaeHUs TEPBOOOPA3HBIX.
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WNurterpan. ['eomeTrpuyeckuii CMBICI HWHTErpana. BpumcieHHE OINpenenEéHHOro
uHTerpana no popmysne Hetotona — JleliOHura.

[IpumMeHeHue uHTErpana JJig HaXOXKICHUS IJIOMaeH MIocKuX Guryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepbr  pemieHuit  auddepeHIMANbHBIX  ypaBHEHHH. MaremaTuueckoe
MOJICJIMPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOIIBIO AU dHepeHIInaTbHbIX YPaBHEHUH.
Ilpakxmuuecxkoe 3anamue 42. BbMHUCIEHWE YIEHOB TIOCIEAOBATEIBHOCTY M CYMMBI
OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUH.

Ipaxmuueckoe 3anamue 43. BpuuciaeHne MPOU3BOIHBIX PA3IUYHBIX (DYHKIUH.
Ilpaxmuueckoe s3anamue 44. Pemenue 3amau mno Teme «lIpomsBogHas QyHKIMA.
PuU3N4ECKUA U T€OMETPUYECKUI CMBICI IPOU3BOJHOMN.

Ilpakmuuecxoe 3ansmue 45. IlpuMmeHeHNE IPONU3BOTHON K MCCICAOBAHUIO (DYHKITHH.
Ilpakmuuecxoe 3anamue 46. IlocTpoeHne rpa@ukoB GYHKUUA TpPU  TOMOIIH
IIPOU3BOJHOM.

Ilpakmuueckoe 3anamue 47. BeruucieHue onpeaeaeHHbIX UHTETPAJIOB.

Ilpakmuueckoe 3anamue 48. HaxoxneHue 1mionaau KpuBOJIUHEHHON TpaneIyu.
IIpaxmuueckoe 3anamue 49. Peuienue 3agay no teme: «MHTErpan v €ro NpuMEHEHUEY.
Camocmoamenvhas paboma 6. WNurerpan u ero IIPUMEHECHUE
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4. TemaTuuyeckoe IJIAHUPOBaHME, B TOM YHCJIE ¢ Y4eTOM pado4eil MporpaMMbl BOCIIUTAHMS € YKA3aHHEM KOJHYeCTBA
4acoB, 0TBOJAMMBbIX HA OCBOEHHUE KaXK/A0ii TeMbI y4eOHOro npeamera «MaremaTuka»

Ne Tema 3anaTus Komuuect B ToM uncne JIP 13 ®I'0C COO
ILII. BO 4acoB VP I13 K CP
Pa3znen 1. BBenenue B npeamer 2 2 0 0 0
1 MaremaTika B HayKe, TEXHUKE, OSKOHOMHUKE, HH()OPMAIIMOHHBIX | 2 2 JIP1- JIP8
TEXHOJIOTHSIX U TPAKTHYECKOW JESITCIBHOCTH. BKiIag poccHiCKUX
MAaTEMAaTHKOB B PAa3BUTHE HAYKHU.
Paszneua 2. PazBurne NOHATHA O YHCIIE 24 10 12 0 2
2 MHosecTBa, MX BUJbI U cIOcOObI 3aaaHus. Jluarpammsl Diiinepa — 2 2 JIP1.3
Benna. JIP4.1
3 Omneparnuu Hag MHOKecTBaMH. OTHOIIICHUS MEKTy MHOXKECTBaMH. 2 2 JIP 6.1, 6.3 -6.4;
4 BeinonHenue onepariuii HaJi MHOXECTBAMHU. 2 2 JIP7.2
5 Lenbie u panpoHanbHble yucia. ApupMeTHuecKue onepanuy Haj 2 2 JIP8.1 - 8.2
paIMoHaIbHBIMU YHCIIAMU. BECKOHEUHBIC TIEPHOINICCKHIE TPOOH.
6 IIpakTrueckas padora 1. BrimonHenue neficTBUIT HaL 2 2
JIEACTBUTEILHBIMH YHCIIAMH.
7 [TpubnuxeHHoe 3HaYeHNnEe BeTMYUHBL. AOCOIIOTHAS U OTHOCUTENbHAS 2 2
MTOTPEIITHOCTH.
8 [ToHsTHE KOMITIEKCHOTO ynca. ['eomeTpruyeckas HHTEpIIpeTalus 2 2
KOMILJIEKCHBIX YHCE]L.
9 IIpakTrueckas padora 2. BrlmonHeHue nelicTBUN HaJl KOMIIJIEKCHBIMHU 2 2
YUCJIAaMH B aJireOpandeckoit popme.
10 ToxaecTBa U TOXKIECTBEHHBIE TPe0Opa30BaHUS HAJl yPABHEHUSIMU U 2 2
HEPABCHCTBAMH
11 [IpakTrueckas padota 3. Pemenue 1easix U ApoOHO — pallMOHATBHBIX 2 2
ypaBHEHU U HEPABEHCTB.
12 | Pemenue npuKJIaIHBIX 33]]a4 HA COCTABJICHUS YPaBHEHUI W HEPABCHCTB. | 2 2
13 JeicTBus Haa ACHCTBUTEILHBIMU U KOMIUICKCHBIMU YHCIIAMU. 2 2
Pasnen 3. Kopuu, crenenu u jorapugmsol 28 14 12 0 2




14 | Kopuau u creniean. KopHy M3 HaTYpaJIbHOTO YKCJIa M KX CBOKCTBA. 2 2 JIP1.3

15 | [IpeoOpa3oBaHue BBIpaXKEHU, COACPIKAIUX PAJTUKAIIBI. 2 2 JIP4.1

16 | IIpaxtuueckas pabora 4. JlelicTBus ¢ apuMETHIECKMMH KOPHAMU N — | 2 JIP 6.1, 6.3 - 6.4,
O CTEIICHH. JIP7.2

17 | Pemenne npocTeiMuX MPPalMOHAIBHBIX YPABHEHUM ¥ HEPABEHCTBAMM. | 2 JIP8.1-8.2

18 CreneHu ¢ palliOHAIBHBIMH ITOKA3aTEISIMU U UX CBOMCTBA. 2 2

19 | [IpeoOpa3oBaHue BEIPAKCHHI, CONECPIKANTNX PAIIHOHATBHBIC CTCTICHN 2 2

20 | [IpakTuueckas padora 5. Permenue npocTelmx moka3aTeabHbIX 2
YPAaBHEHUN U HEPABEHCTB.

21 | Jlorapudm yucna. OcHOBHOE JIOrapu(MUYECKOE TOXKIECTBO. 2 2

22 | Beruncnenwne norapudmon. CBoiicTBa orapu(MoB. 2

23 | llpaBuna neiictBus ¢ norapudmamu. I[lepexon kK HOBOMY OCHOBAHHUIO. 2 2

24 | Ilpaktudeckas padora 6. [IpeoOpazoBanue TorapuGMUIECKUX 2
BBIPAYKCHMUIA.

25 | Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA, X CUCTEMBI. 2 2

26 | Ilpaktuueckas pabora 7. Pemenne npocTedmmx J0rapupMHIecKux 2
ypaBHEHU! U HEPABEHCTB.

27 | Pemmenue 3agad o Teme: «KopHu, crenenn, jorapu@maiy. 2

Pa3nea 4. IIpsiMble M VIOCKOCTH B MPOCTPAHCTBE 22 12

28 | BzaumMHOE pacroioKeHne IBYX MPSIMBIX B IIPOCTPAHCTBE. 2 2 JIP1.3
[TapajienbHOCTB IPSIMOM U IUIOCKOCTH. JIP4.1

29 | IlpumeHeHne pu3HaKa MapayuIeIbHOCTH MPSIMOM U TUIOCKOCTH TIPH 2 JIP 6.1, 6.3 - 6.4,
pEeILICHNH 3a/1a4. JIP7.2

30 | OGocHOBaHKE B3aUMHOTO PACTIONIOKEHUS IPSMBIX, IPSIMOI 1 TIIOCKOCTH B 2 2 JIP8.1-8.2
MIPOCTPAHCTBE.

31 | IlapamnenbHOCTb IUIOCKOCTEH M MX CBOMCTBA. 2 2

32 | IlepneHIUKyISPHOCTD MPSIMO# 1 TUIOCKOCTH. [lepreHauKysp u 2 2
HAKJIOHHAS.

33 | IIpaktuueckas pabota 8. HaxoxmeHue yriza MexIy IpsMoi u 2
TJIOCKOCTBIO.

34 | JIByrpaHHBIHA yroi. YToi MexXIy IIocKocTsMU. [lepreHauKyisipHOCTh 2 2

JIBYX TIJIOCKOCTEH.
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35 | [NapaynmenwHbIi mepeHoc. CHMMETPHS OTHOCUTENIBHO TIIOCKOCTH 2 2
[TapannenpHOE NPOEKTUPOBAHUE.
36 | [Tnomaas oproroHaabHOM npoeknuu. M3o0paxeHue npoCTpaHCTBEHHBIX | 2 2
buryp.
37 | IIpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 2
38 | IIpaktuueckas padora 9. Pemenue 3aia4 no teme: 2 2
«IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBEY.
Pa3nen 5. KomOunaropuka 10 4 6
39 | Kombunaropuka. OCHOBHBIE MMOHATHS KOMOWHATOPUKH: N-(hakTopral, 2 2 JIP1.2-1.3
pa3MelleHNe, IepecTaHOBKa, COUETAHHUE. JIP4.1
40 3a/1auy Ha MOJICYET YUCIIA Pa3MEIICHUI, IEPeCTaHOBOK, COUYCTAaHUH. 2 2 JIP 6.1, 6.3 - 6.4;
41 | [Ipaktuueckas padora 10. Pemenue npocTedmx KOMOMHATOPHBIX 2 2 JIP7.2
3amad. JIP8.1-8.3
42 | ®opmyna 6unoma Herotona. CBolicTBa OMHOMUHAIBHBIX 2 2
kodpdunmentoB. Tpeyronpauk [lackais.
43 | IIpaktuyeckas pabora 11. Pemenne komOuHaTopHbIX 3a1a4. [IpaBuio 2 2
CYMMBI ¥ TIPABIJIO TTPOU3BEICHUSI.
Pa3nes 6. BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE 18 4 10
44 | Ilonsatue BekTopa. PaBeHcTBO BeKTOpOB. Cll0’K€HNE U BBIYMTAHUE 2 2 JIP1.3
BEKTOpOB. KOMIIsTaHapHBIE BEKTOPHI. JIP4.1
45 | [Ipaktuyeckas pabora 12. Cymma HECKOJIBKUX BEKTOPOB. Y MHOXKEHHE 2 2 JIP 6.1, 6.3 - 6.4,
BEKTOpa HA YHUCJIO. JIP7.2
46 | IIpsamoyronbHas cucTeMa KOOpJHHAT B MpocTpaHcTBe. KoopanHaTs 2 2 JIP8.1 - 8.2
BEKTOpA.
47 Bexkrops! B ipocTpaHcTBe. [IeNCTBUA HAal BEKTOPAMU B KOOPAUMHATHOU 2
dhopwme.
48 | Ilpocreiiimue 3aauu B KOOpAMHATAX. Y paBHEHHE CEpPHI. 2 2
49 | [TocTpoeHne yriia MeXAy BEKTOpaMH. BeraucieHne cKaasipHOTo 2 2
IPOU3BEICHNUS] BEKTOPOB.
50 | Cummetpus B IpoCTpaHCTBE (IICHTpabHAsI, OCeBasi, 3epKaIbHAs, 2 2
napajiesIbHbIA NEePEeHoC)
51 Koopannatsl u BEKTOpBHI. 2
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52 ‘ [Ipaktrueckas padota 13. MeTo KOOpIMHAT B MPOCTPAHCTBE. 2 2

Paznen 7. OCHOBBI TPUTOHOMETPHUU 24 12 10

53 | Paguannas mepa yria. BpamarensHoe asuxenue. CHHYC, KOCUHYC, 2 2 JIP1.3
TAHI'€HC U KOTaHIeHC yncia. OCHOBHbIE TPUTOHOMETPUYECKUE JIP4.1
TOXIIECTBA. JIP 6.1,6.3 -6.4,

54 | IIpumeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB IS 2 2 JIP7.2
BBIUUCIICHUS 3HAYCHUI TPUTOHOMETPUUECKUX (PYHKIUI 1O OHOM U3 JIP8.1-8.2
HUX.

55 OcHoBHbIE GOPMYIBI TPUTOHOMETPHUH: POPMYJIBI CIOKEHHUS, YABOCHUS, | 2 2
npeoOpa3oBaHusl CYMMBI TPUTOHOMETPUYECKUX (QYHKITUH B
IIPOM3BEICHUE U TIPOU3BE/ICHHSI B CYMMY.

56 | [Ipaktuueckas padora 14. [IpeoOpa3oBanue mpocTeHITuX 2 2
TPUTOHOMETPHUYECKUX BBIPAKECHHM.

57 OOpaTHbIe TPUTOHOMETPUYECKUE (DYHKITHH. 2 2

58 | Ilpocreiimine TPUrOHOMETPUUECKUE YPABHEHUSI. 2 2

59 | IIpaktuyeckas padora 15. Pemenue mpocTelmmx TpPUTOHOMETPUIECKUAX | 2 2
YpaBHEHUM.

60 | Pemenue mpoCTeWIINX TPUTOHOMETPUIECKUX HEPABEHCTB. 2 2

61 | PemeHue cucteM TPUTOHOMETPUYECKHUX YPaBHEHHH U HEPAaBEHCTB. 2 2

62 | OCHOBBI TPUTOHOMETPUH. 2

63 | Pemenue 3a1a4 o BceMy Kypcy. 2 2

64 | KonrponpHas paboTta o Bcemy Kypcy. 2 2
HUTOI'O B 1 cemecTpe 128 58 58

Pa3nes 8. @ynknuu u rpaguku 22 10 12

65 | Ilonstre dyakmun. CriocoOwl 3ananus GYHKIHNA, HX TpaQUKH U 2 2 JIP1.3
CBOMCTBA. JIP4.1

66 | OmpeneneHre YETHOCTH U HEUETHOCTH PA3IMIHBIX (QYHKIINH. 2 2 JIP 6.1, 6.3 - 6.4,

67 | [IpomexyTKH BO3pacTaHus U YObIBaHMUs, HAHOOJIbIIICE U HAUMEHbBIIIEE 2 2 JIP7.2
3HAYEHUs, TOUYKH YKCTPEMYyMA. JIP8.1-8.2

68 | [Ipaktudeckas pabora 16. HaxoxxaeHne CBOWCTB (QyHKITHH. 2 2

69 | CreneHHble U OKa3aTelbHbIe (YHKIUU U UX CBOMCTBA. 2 2
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70 | Jlorapudmuueckue GyHKIIMU U UX CBOWCTBA. 2 2
71 | Ilpaktuueckas pabora 17. Iloctpoenue rpagukoB moka3aTeabHBIX U 2 2
sorapuMuIecKux QyHKIIAN.
72 | Tpuronomerpuueckue QyHKIIUHN, UX CBOMCTBA U rPaUKH. 2 2
73 | Iloctpoenue rpad kOB TPUTOHOMETPHICCKUX (PYHKITUH. 2 2
74 | Iloctpoenue rpadKoB KYCOYHO — HEMPEPHIBHBIX (DYHKITUH. 2 2
75 | lloctpoenue rpadukoB QyHKINH. 2
76 [IpakTuueckas pabota 18. Pemenue 3agau no teme «OyHKINH, UX 2 2
CBOWCTBA U TpadUKm»
Pa3nesn 9. MHOrOrpaHHUKH U KpYIJible TeJja 30 14 12
77 | llonstue muororpannuka. Ilpusma. Bunel npusm. [apamienenunen, 2 2 JIP1.3
KYyO. JIP4.1
78 | bokoBas M MoyHAs TOBEPXHOCTH MPU3MBL. OOBEM MTPHU3MBI. 2 2 JIP 6.1, 6.3 - 6.4,
79 [Ipaktryeckas padora 19. Pemenue 3amay no teme «lIpuzmay. 2 2 JIP7.2
80 | lMupamupa. [lpaBunbHas nupamuaa. YceueHHas MUpaMuia. 2 2 JIP8.1 - 8.3
81 | bokoBas M moyHAs TOBEPXHOCTH mupaMuIbl. O0BeM MUPaMUJIBIL. 2 2
82 ITpakTuueckas pabora 20. Pemenue 3agau no teme «I[lupammnay. 2 2
83 | Pemenue 3amad no Teme «MHOTOTpaHHUKI. 2
84 | Cummerpus B mpocTpaHcTBe. [IoHATHE MPaBUIBHOIO MHOTOTPAHHUKA. 2 2
85 | IlocTpoeHune ceyeHnii MHOTOIPaHHHUKOB. 2 2
86 IIpakrrueckasg padora 21. HaxoxaeHue miomaneil ceueHuit 2 2
MHOTOIPaHHHUKOB.
87 Tena Bpamienus (MUIUHAP, KOHYC, cdepa, map). 2 2
88 | BriuncineHue miomaan NoBepXHOCTH M 00beMa KPYTJIbIX Tell. 2 2
89 | HaxoxaeHue miomaam ce4eHns KPYTIIbIX Tedl. 2
90 | BzaumHoe pacnosnoxeHue cepsl U MIOCKOCTH. 2 2
91 | Ilpaktuueckas pabora 22. Pemenue 3amau o teme «Kpyrisie Tena» 2 2
Pasznen 10. Hauana mareMaTH4YecKOro aHaJn3a 38 18 16
92 | Yucnosas nocnenoBarenbHOCTh. Coco0bl 3a/IaHusI TIOCIIEI0BATEIBHOCTH. 2 2 JIP1.3
93 IIpaktrnueckas padora 23. BeunciieHue 4ieHOB MOCIEI0BATEILHOCTH U 2 2 JIP4.1
CYMMBI OECKOHEYHO YOBIBAIOIIE T€OMETPHUUYECKOM MPOrPECCHH. JIP 6.1, 6.3 - 6.4,
94 | IlonsiTHE O MPOU3BOIHOM, €€ TEOMETPUICCKAN M (PU3HUECKUI CMBICI. 2 2 JIP7.2
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95 dopmyibl 1 paBuia quddepeHmpoBanus G yHKIIHA. 2 2 JIP8.1 - 8.3
96 | Beruncinenne npoM3BOIHBIX Pa3IMYHBIX (YHKIUH. 2 2
97 Pemenue 3amay Ha GU3UYECKUN CMBICI TPOW3BOTHOM. 2 2
98 | Pemenue 3a1a4 Ha MPUMEHEHNE TEOMETPHYECKOTO CMBICTIA 2 2
MPOU3BOIHOM.
99 [IpakTrueckas padota 24. Pemenue 3ana4 no teme «lIponsBoanas 2 2
¢bynkuuid. Pu3ndecKkuii ¥ TeOMETPUIECKUNA CMBICI TPOU3BOTHOMY.
100 | Pemenue 3ama4 Ha MPUITOKCHHS 2
MPOU3BOJHOM.
101 | Ilpu3nak Bo3pactanus (yObiBanus) GyHKIMU. Kputnueckue Touku 2 2
¢byHKIMU. MakCUMYMBl 1 MUHUMYMBI.
102 | IlpumeHeHue MPOU3BOAHOM K UCCICAOBAHUIO (PYHKITUH. 2 2
103 | IIpakTuueckas pabota 25. [Toctpoenue rpadgukoB QyHKIMIA TPU 2 2
ITOMOIIM ITIPOU3BOJTHOM.
104 | IlepBooOpa3Has u uHTErpas. MIHTErpaibl OCHOBHBIX 3JIEMEHTAPHBIX 2 2
¢yskuii. ®opmyna Herorona—JleiiOHuna.
105 | BeruncieHne HeonpeaeIeHHBIX HHTETPAJIOB. 2 2
106 | IlpakTnueckas pabota 26. BeluncieHHe onpeieIeHHbIX HHTETPaIoB. 2 2
107 | I'eomeTpuvecknii M PU3MUECKUI CMBICI OMPENEICHHOTO HHTETPAaIA. 2 2
108 | HaxoxaeHue rioniaau KpUBOJIWHEHHOM Tpanenuu. 2 2
109 | MHTerpan u ero npuMeHeHNe. 2
110 | Pemenue 3agau no teme: «VHTErpai v ero NpuMEHEHUEY. 2 2
Pa3nes 11. BepoSiTHOCTh M CTATHCTHKA 3 16 20
111 | BeposTHOCTb COOBITHSI, X BUJIbI U CBOMCTBA. 2 2 JIP1.2-1.3
112 | Teopembl CIOKEHHS 1 YMHOXEHHUS BEPOSITHOCTEH. 2 2 JIP4.1
113 | [paktudeckas padora 27. PereHns KITaCCHYECKUX 3a/1ad TCOPHH 2 2 JIP 6.1, 6.3 - 6.4;
BEPOSITHOCTEM. JIP7.2
114 | JluckpeTHas clyqaiiHasi BEIMYUHA H €€ XaPAKTEPUCTUKH. 2 2 JIP8.1-8.3
115 | Beruucnenue xapaktepuctuk JICB. 2 2
116 | IIpencrapienue qaHHBIX (TAOIHIIBL, THATpaMMEL, Tpaduku). UncioBbie 2 2
XapaKTepUCTHKU MOJIa.
117 | I'padpbl, X BUJBL 2 2
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118 | IlpencraBienue 3a1a4u ¢ MOMOIIBIO Tpada. 2 2
119 | [pakrudeckas pabora 28. Perrenne 3a1a4 ¢ TOMOIIBIO TPpagoB. 2 2
120 | Hepasencro YeObimeBa. Teopema UeObliena. 2 2
121 | Teopema bepaymmi. 3akoH GOJIBIINX YHCEIL. 2 2
122 | BeIOOpOYHBII METOI HCCIIEIOBAHHIA. 2 2
123 | Tlpenmer MaTeMaTUYECKOM CTAaTUCTUKHU. Ee posm B IESITEIIbHOCTH YeIOBEKa. 2 2
124 | BeiOOpKY 1 BEIOOPOYHBIE PACTIPE/ICIICHUSL. 2 2
125 | CocraBieHre 3aKOHa CTAaTUCTHUECKOTO Pactpe/IeIICHNs] BHIOOPKH. 2 2
126 | IlocrpoeHwre NMoJMroHa 1 riCTOrpaMMBbl. 2 2
127 | IIpaxrrueckas padora 29. Permenue 3a1ay MareMaTnyecKOW CTATUCTUKH. 2 2
128 | Pemenue 3ana4 TB 1 MaTeMaTH9IeCKOM CTATHCTHKHL. 2
129 | Ilpakxruueckas padora 30. Pemenue 3amad TB 1 MmaTremMaTiuyeckoit 2 2
CTaTHCTHUKH.
Pa3nen 12. YpaBHeHUsI 1 HEPAaBEHCTBA 56 28 28
130 | MeTons! penieHust ypaBHEHUH: pa3lioKeHUe HA MHOXKHUTEIH, 3aMeHa 2 2 JIP1.2-1.3
TIePEMEHHOM, MOJICTAHOBKA, IrPaUUECKUN. JIP4.1
131 | Pemenue ypaBHeHUI pa3IMUHBIMA METOIaMHU. 2 2 JIP 6.1,6.3 -6.4;
132 | Pemenne HEpaBEHCTB Pa3IMYHBIMU METOIAMH. 2 2 JIP7.2
133 | Pemenue ypaBHEHUN M HEPABEHCTB rpa)uuecKUM METOAOM. 2 2 JIP8.1-8.3
134 | IIpakTnueckas pabota 31. PemieHne ypaBHeHUI 1 HEPABEHCTB 2 2
rpadUyecKUM METOJIOM.
135 | Pemenue ypaBHEHUH B KOMIUJIEKCHBIX YHCTIAX. 2 2
136 | IIpakTuueckas pabora 32. Pemenne ypaBHeHHI B KOMILIEKCHBIX 2 2
qucax.
137 | YpaBHEHHUS U CUCTEMBI YpaBHEHHH C IBYMsI IEpeMEHHBIMU. MeToIbl uX | 2 2
pereHus..
138 | I'pacdmyeckmii ciocoO perieHus: ypaBHEHU 1 HEPaBEHCTB C ABYMS 2 2
NEepEMEHHBIMH.
139 | Omnpenenurens. Penrenne cucreM ypaBHeHH MeTooM Kpamepa. 2 2
140 | Ipaktuueckas pabora 32. Pemenue CJIY meronom Kpamepa. 2 2
141 | Pemenue ApoOHO-PAalMOHANBHBIX U HPPALIMOHAIBHBIX YPAaBHEHUN U 2 2

HEPaBEHCTB.
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142 | Pemenue 3a1a4 Ha COCTaBIICHUE YPaBHEHUH. 2 2

143 | IIpakTuueckas pabota 32. Pemienne 3aja4 Ha COCTAaBJICHUE YPaBHEHUHN U | 2 2
CHUCTEM ypaBHEHUI.

144 | OcHoBHBIE IPHEMBI PEIICHHS TOKA3aTENbHBIX U JIOTapH(PMUIECKIX 2 2
YpaBHEHHI U UX CUCTEM.

145 | Pemenue noka3aTeiabHbBIX U JJOTapU(MUUYECKUX YPAaBHEHHH U CHCTEM 2 2
YpaBHEHU.

146 | Pemenue mokasaTelbHBIX U JOTapU(MHUUCCKUX HEPABEHCTB U CUCTEM 2 2
HEPaBEHCTB.

147 | Pemenuie TPUrOHOMETPUUECKUX YPABHEHUI U UX CHCTEM. 2 2

148 | Pemenne TpUTOHOMETPUYECKUX YPaBHEHHUH U CHCTEM YpaBHEHUIA. 2 2

149 | Pemenue TpUroHOMETPUYECKUX HEPABEHCTB M CHCTEM HEPABEHCTB. 2 2

150 | Pemenue TpUrOHOMETPUYECKUX HEPABCHCTB U CUCTEM YPaBHEHHI. 2 2

151 | [IpakTuueckas pabora 33. Pemnienue TpUroHOMETPUYECKUX YpaBHEHUN U | 2 2
HEPaBEHCTB.

152 | Pemenue 3agau no TeMe «Y paBHEHUS] U HEPABEHCTBA 2 2

153 | [IpakTuueckas pabora 34. Pemenue 3a1a4 mo treme «YpaBHEHHS U 2 2
HEPaBEHCTBA»

154 | Pemenue npukiaaHble 3a1a4u CPEACTBAMH MaTeMaTHYECKOro aHanu3a. | 2 2

155 | Pemenue npukiaaHbIX 3aa4 ¢ UCIIOJIb30BaHUEM T€OMETPUUECKUX 2 2
MOJCIIEH.

156 | Pemenne npuKIaJHBIX 3a/1a4 C TTOMOIIBIO BEPOSITHOCTHBIX MOJICIIECH. 2 2
HUTOTI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpomMe:kyTouHasi aTTecTaunus 6 popme:

KOHTpPOJIbHON paboThl B 1 cemecTpe 1

9K3aMEHa BO 2 ceMecTpe 2

Bcero 315 144 | 144 12 |12
(315 + 18)
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4. MaTepuaibHO-TeXHUYECKOe o0ecneyeHue NpenogaBaHus y4e0Horo
npeamera «MaremaTuka»

OcBoeHue mporpaMMbl yuyeOHOro mpenMera «MaremaTtuka» Mpenoiaraet
Hajau4ue ydyeOHoro kabunera «MaTemMaTuka», B KOTOPOM HMEETCS BO3MOXKHOCTH
o0ecneunTh CBOOOHBIN JOCTYN B ceTh MIHTEpHET BO BpeMs yueOHOTro 3aHATHS U B
NEepUoJI BHEYYEOHOW JNEeATENbHOCTH OOydaronmmxcsi (JEKTPOHHBIM KHUTaM,
MpaKkTUKyMaM, TecTaM), MpPeaycMOTpeHa AMCTAHIMOHHAas (opma (pabota yepe3

HUHTEPHET PeCypchl, paboTa B CHCTEME AMCTAHIIMOHHOTO O0YYEHHUS Ha 00yJaroIeit
mwiarpopme Moodle 1.11.).

Oobopyoosanue yuebnozo kabunema:
e [locagouHble MeCTa IO KOJIMYECTBY CTYJICHTOB;

e Pabouee MecTo npenoaaBaTes;

e KiaccHas 10cka;

o KommbroTep B cOope: CUCTEMHBIN 0JI0K, MOHUTOp, KJIaBUATypa, MbIILIb;
e [IpOoeKuMOHHBIN JKpaH;

e MylbTUMEINATIPOEKTOP;

e (CpencTBa TEIEKOMMYHUKAIUH (JIOKaJIbHAS CETh KOJUIEIKA);

e MynbTUMEINAPECYPCHI IO MATEMATHUKE.

TexHuueckoe OCHaIIeHWE KaOWHETa NpeaycMaTpUBaeT JAUCTAHIIMOHHbIC
(dbopmbl pabOTHI.

CpencTBa oOy4eHMs] NpU JTUCTAHIMOHHOW (hopme (HOpPMAaTUBHO-CIPaBOYHAS
JUTEpaTypa, KOMIUIEKT IJIAKATOB, TEMATUYECKUX CTEH/IOB, WHCTPYKIIMOHHBIE
CTEH/Ibl, MYJIbTUMEIUNHBIA KOMIUIEKC. JIOKanbHas CeTh KOJUIEIKA, TPOTPAMMHOE
obOecrnieueHue oO0Iero u Mnpo(ecCuoHaIbHOTO HAa3HAYEHHUS, KOMIUIEKT y4eOHO-
METOIUYCCKON JOKYMEHTAIIHH).

B ycnoBusiX TUCTaHIIMOHHOTO O0yYEHUS:

- WHCTPYKT@X U BblJjaya 3aJaHusl MPOU3BOJUTCS Ha DJIEKTPOHHOM pecypce
KOJIIeKa;

- oOpaTHasi CBSI3b M KOHCYJIbTAIIMU OCYIIECTBISIOTCS Ha JIEKTPOHHOM pecypce
KoJuteka u SKype;

- BBINIOJIHCHHBIC 3aJIaHUSl XPAHATCA Ha DJJICKTPOHHOM pecypce B pazjeie
M3y4aeMOMW JTUCUUIIIINHBI.

B  cocraB  y4eOHO-METOAMYECKOTO M MaTepuajIbHO-TEXHUYECKOTO
o0ecrieyeHrss NporpaMMbl  yuyeOHOW AMCHUIUIMHBI «MaTemMaTHKa» BXOJAUT
oubaruomeunwvlii hono.

B Oubmuoteunbii  (poHA BXOAAT yUYEOHUKH, Y4e€OHO-METOIUYECKHE
KOMILJIEKThI, 00ecreunBarouie OCBOEHNE YUYEOHOU AMCHMILUIUHBI «MaTeMaTukay,
PEKOMEHIOBaHHbIE WM JOMYIIEHHBIE JJI1 MUCHOJIb30BaHUS B MPO(ECCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3alUsaX, PEaTU3yIoIUX 00pa30BaTEIbHYIO MPOrpaMMmy



cpennero obmero oOpaszoBanus B mpenenax ocBoeHuss OIIOIT CIIO na 6Gase
OCHOBHOTI'0 00111er0 00pa30BaHUsl.

bubnuoreunsrii  (GoHA  OMOJHEH SHUUKIONEAUSMHU, CIPAaBOYHHUKAMH,
CJIOBapsIMU, HAYYHOU W HAYYHO-TIONYJIIPHOU JIMTEPATYPOX U IPYTOM JIMTEPATYPOH
10 pa3HbIM BOIIPOCAM MATEMATUKH.

NudopmanuonHoe odecredeHue
OcHoBHas JuTeparypa

1. bammaxkoB, M. 1. Martematuka [TekcT]: ydeOHUK JJis1 CTYACHTOB YUPEKICHUM
CITIO/ M. U. Bammakos. - 6-e u3z., crep. - M.: Axkanemus, 2019. - 254 c.: uB. ui. -
(ITpodeccuonanpsHoe 0O6pa3oBaHue).

2. bamMakos, M. U. Marematuka. 3amadynuk [TekcT]: yueOHHUK ISl CTYJACHTOB
yupexaenuit CI1O / M. U. bammakos. - 5-e usn., crep. - M.: Akanemus, 2018. -
416 c.: un. - (Ilpodeccuonanpruoe obpa3oBaHue).

3. boromosnoB H. B. ITlpaktudeckue 3ansatus mo marematuke. B 2 4. [Tekcr]:
yuebHoe nocodue st CI10/ H. B. bBoromornos. Y. 1. - 11-e u3z., nepepad. u jor. -
M.: FOpaiit, 2019. - 327 c.: un. - (IlpodeccuonansHoe oOpazoBaHue).

4. boromonoB H. B. Tlpaktuueckue 3anstusa no maremaruke. B 2 4. [Tekcr]:
yuebHoe nocodue st CI10/ H. B. Boromornos. Y. 2. - 11-e u3z., nepepad. u jo1. -
M.: FOpaiit, 2019. - 252 c.: un. - (IlpodeccuonansHoe oOpazoBaHue).

5. I'puropses, C. I'. MaremaTtuka [TekcT]|: y4eOHMK JUIsl CTYJI€HTOB yUpEXKACHUN
CIIO / C.T. I'puropses, C. B. IBonruna; nox pea. B. A. I'ycera. - 14-e u3g., crep.
- M.: Axanemus, 2019. - 416 c.: uB. uin. - (IlpodeccnonanbHoe 00pa3oBaHmeE).

JlonosHuTEILHAS JIUTEPATYypa
1. Anrebpa u Hadanma maTeMarudeckoro aHaiauza. 10-11 kmaccel [Tekcr]: yueOHUK
Uit 001ieo0pa3oBaT. YUYpEKIEHUW C TpUil. Ha SIEKTpoH. HocuTene/ A. H.
Konmoropos, A. M. A6pamos, 1O. I1. Qynaunsia; pen. A. H. Konmmoroposa. - 21
u3a. - M.: [Ipocsemenune, 2012. - 384 c.: ui.
2. T'eomerpusi. 10-11 . [Tekcr]: yuyeOHUK aiisg oOrieoOpa3oBaT. YUpEKICHUM:
0a3oBeiii u mpodunbHbd ypoBHu/ JI. C. Atanacsn, B. ®. byryzos, C. b.
Kanomues. - 19 uza. - M.: [Ipocsemienue, 2010. - 255 c.: win. - (MI'Y-mkoze).
3. HanasH, A. A. Maremaruka [Tekcrt]: yueOnuk/ A. A. HanmasH. - 2 uzn. - M.:
dopym, 2010. - 544 c. - (ITpodeccuonanbHOEe 00pa30BaHUE).

DJIEKTPOHHBbIE HH(POPMAIHOHHBIE PeCcypPChl

1. www.fcior.edu.ru (denepanbHbBIMA LIEHTP uH(pOpMaITMOHHO-
00pa3oBaTeNbHBIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. CloBapy U SHIUKIONEINHN).
www.booksgid.com (Booxks Gid. DnektpoHHast OMOIMOTEKA).
www.window.edu.ru (Emunoe OKHO J0CTyma K
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oOpa3oBarenbHBIM  pecypcaMm). Www.st-books.ru

yaeOHast TuTeparypa).
5. www.alleng.ru/edu/phys.htm
HuTtepHera — MareMatuka).
6. www.kvant.mccme.ru
bu3NKOo-MaTeMaTHYECKU I

(Obpa3oBatenbHbIC

(HaAyYHO-TIOITYJISIPHBIA
KypHa  «KsaHT»
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