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1. IlosicHuTeIbHAS 3aIIUCKA

PaGouas mporpamma y4eOHOW mucHUIUIMHBI «Marematukay pa3paboTaHa Ha
ocHoBanuu TpedoBanuiit ®I'OC COO, OOII COO ana peanuzanuu 00pa3oBaTEIbHON
nporpammsl 09.02.07 MHpOpMaLIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHHUE.

VYuebHbiil npenmer «MaremaTuka» BXOAUT B 0O0IIE00pa30BaTENIbHBIA UK,
NOJALMKI: 00s3aTelibHasi 4YacTh, YIIyOJNEHHBbI YpOBEHb, NPO(]HIIbHBIE Yy4deOHBIE
MpPEeIMEThl U YUTAETCS HA IEPBOM Kypce 00yUeHU .

2. Ilnanupyemblie pe3yabTaThl 0CBOCHHS yueOHOro npeamera «MaremaTukay.
B pesynbrare uzydenus yueObHoro npenmera «Marematukay CTYAEHT JOJDKEH
chOpMHPOBATH CIEAYIONINE PE3YIbTATHI

JIn4HOCTHBIE Pe3yJIbTATHI:

JImaHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOrO mpeamera «MaremaTukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMENH JUYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUEHTAIlMM,  MO3UTHUBHBIX  BHYTPEHHUX  YOEXJEHUN,  COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSM POCCUUCKOTO OOIIECTBa, pacHIMpeHUe >KU3HEHHOTO
OMbITa W OIbITA JEATCIBHOCTH B MPOIECCE pealn3allii OCHOBHBIX HampaBiICHUN
BOCITUTATEJIbHOM JIESITEILbHOCTH, B TOM YHCJI€ B YaCTH:

JIP 1 zparxcoanckozo eocnumanus:

JIP 1.1 chopMUpOBaHHOCTH IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

JIP 1.2 npencraBieHneM O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS
Pa3TUYHBIX CTPYKTYp, SIBICHHH, MPOIEAYp TPakJaHCKOTO oOmecTBa (BBIOOPHI,
OMPOCHI U TIP.);

JIP 1.3 ymeHnem B3auMOJECUCTBOBATh C COUUAIIBHBIMA UHCTUTYTAMHU B COOTBETCTBUU
C UX QYHKIMSIMU U Ha3HAYEHUEM;

JIP 2 nampuomuueckozo 60cCnumanusi:

JIP 2.1 cpopMHUpOBaHHOCTh POCCUUCKON T'PakIaHCKONW HJACHTUYHOCTH, YBAXKECHUS K
MPOIJIOMY M HACTOSIIIEMY POCCUHCKOM MaTE€MAaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKOM MAaTeMaTUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO O3TUX JOCTWKEHUW B JPYTUX HAyKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

JIP 3 dyxoeno-npascmeennozo eocnumanus:

JIP 3.1 oco3HaHreM AyXOBHBIX IIEHHOCTEH POCCHUICKOr0 HApOa;

JIP 3.2 chopMHpOBAaHHOCTh, HPABCTBEHHOTO CO3HAHUSA, JTUYECKOTO IIOBEICHHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUN HAYKH U JIESITEIIbHOCTHIO
YYEHOrO;

JIP 3.3 oco3HaHueM JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

JIP 4 3cmemuueckozo eocnumanus:

JIP 4.1 screTHuecKuM OTHOILIEHHEM K MHUPY, BKJIHOYAs ICTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1a4, PEIICHHM, PaCCyKICHUN;

JIP 4.2 BOCHPUUMYHBOCTHIO K MATEMATHYECKUM acCMEeKTaM pa3JIUYHbIX BHUOB
HCKYCCTBA;



JIP 5 ¢puzuueckozo eocnumanusn:

JIP 5.1 cdopMupoBaHHOCTh yMEHHUS NPUMEHSIThH MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3I0pOBOTO M 06€30macHOro 00pasa >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (370pOBOE TNHUTaHHWE, COATAaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJIbIXa, peryysipHas pu3nyeckas aKTUBHOCTH);

JIP 5.2 (Qusuyeckoro COBEpIICHCTBOBAaHUS IMpPU  3aHIATHSIX  CIOPTUBHO-
03JI0POBUTEIILHOM JE€ATEIBHOCTHIO;

JIP 6 mpyooeozo éocnumanus:

JIP 6.1 TOTOBHOCTBIO K TPYly, OCOBHAHUEM LIEHHOCTHU TPYI0JII00US;

JIP 6.2 wuHTEepecoM K pasznuyHbiM cdepaM NpodhecCHOHAIBHONU JIeITeNbHOCTH,
CBS3aHHBIM C MAaTEMATHKON U €€ MPUIOKEHUSIMUA, YMEHUEM COBEpIIATh OCO3HAHHBIN
BBIOOp OyyIiei mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC T1aHbl; JIP
JIP 6.3 TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTHYCCKOMY OOpa30BaHHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

JIP 6.4 rOTOBHOCTBIO K AKTMBHOMY YYAaCTHUIO B PEUICHUWH IPAKTUYECKHX 3aaad
MaTEMaTH4YE€CKOW HAITPABJICHHOCTH;

JIP 7 3Ko102uuecko20 60CRUmManus:

JIP 7.1 chopMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUA
COLMAJIBHO-DKOHOMHMYECKUX IPOLECCOB HA COCTOSHUE MNPUPOJHON U COLUAIBHOMN
Cpe/ibl, 0CO3HAHHUEM TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX TIPOOIeM;

JIP 7.2 opueHTanueil Ha IPUMEHEHUE MAaTEMATUUECKUX 3HAHUMI JUISl PEIICHUS 3a/1a4 B
00JIaCTH OKpYXaloleh Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB M OIEHKH MX BO3MOMHBIX
TOCJICACTBUH TSI OKPYIKAIOIIEH CPEbI;

JIP 8 yennocmu Hayuno2o no3Hauus:

JIP 8.1 chopmMupoBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHIECKOM
HAyKW Kak c(ephbl YETOBEUCCKOU NIEATETLHOCTH, ITAMOB € Pa3BUTHUS W 3HAYMMOCTU
JUISL Pa3BUTUS IUBUJIU3ALINY;

JIP 8.2 oBmageHMeM S3BIKOM MaTEMAaTHKM W MAaTeMaTH4YeCKOM KyJIbTYpOM Kak
CPEACTBOM ITO3HAHUS MUPA;

JIP 8.3 TOTOBHOCTBIO OCYHIECTBJISITh MPOEKTHYIO M  HMCCIEI0BATEIBCKYIO
JEATEbHOCTh MHJWBUYAJIbHO U B TPYIIIIE.

B npoyecce oocmuoicenuss nuuHOCMHBIX pe3ylbmamos 0C80eHUsi 00YUaUWUMUCS
npocpammvl cpeoHez2o 00we2o0 06pazosanus y 00YYAOUUXCS COBEPULEHCMEYEMC A
IMOUUOHAILHBLIL UHMENTEKM, NPeOnonazarouull ChopMuUpo8aHHOCmMb:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIIOCOOHOCTh IMOHUMATh CBOE HMOIMOHAILHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS PA3BUTHSI COOCTBEHHOMN IMOIMOHAILHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOYAOIIETO CaMOKOHTPOJb, YMEHUE MPUHHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIIOCOOHOCTh aJaTUPOBATHCS K AMOIMOHATBLHBIM
WU3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKECHHUIO LEIH H
yClexy, ONTUMHM3M, HWHUIMATUBHOCTh, YMEHHME JIEMCTBOBAThb, HCXOJAd W3 CBOHUX
BO3MOKHOCTEH;



SMIIATUH, BKJIKOYAIOLIEH CIIOCOOHOCTh MOHUMATh AMOLMOHAIBHOE COCTOSIHHUE
JPYTUX, YYUTHIBAaTh €ro TMpH OCYUIECTBIEHWHM KOMMYHHUKAIMU, CIHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIMX CIHOCOOHOCTH BBICTPAUBAaTh OTHOUIEHUS C
JPYTUMU JIIOAbMU, 3200TUTHCS, IPOSIBIATH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

MertanpeaMerHsble:

MeranpenMeTHble  pe3yJIbTaThl OCBOCHHMS TPOTpaMMbl  CpPEIHEro  OOIIero
o0pa30BaHus IOJKHBI OTPaXKATh:

Osnadenue yHugepcanbHblMu yUeOHbIMU HOZHABAMENbHBIMU OCUCHBUAMU:

1) 6a3oewie nocuueckue oelicmeus.

BBIBJSITh M XAPAaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKHM MaTeMaTHYECKHUX
00BEKTOB, TOHATHM, OTHOIIICHUI MEK Ty TTOHSATHUSIMHU;

(bopMyIUpPOBaTh ONPEACIICHNUS TIOHATHI, YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK
KJaccu(UKaIMy, OCHOBaHUS Jisi 00OOIICHUSI M CPaBHEHUS, KPUTEPUU IMPOBOJIUMOTO
aHaJIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U TPEOOPA30BBIBATH CYXKCHUS: YTBEPAUTEIbHbIE
U OTpHUIIaTEIbHBIC, AMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

BBIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpPEUHUS B
dakTax, MaHHBIX, HAOJIOJCHUSIX W YTBEPXKJICHUSAX; TIpeyiaratb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX U
MHYKTUBHBIX YMO3aKJIOUECHUI, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITENILHO JOKAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT MPOTUBHOIO), BBICTPAMBATh ApPryMEHTAILMIO, MPUBOAWTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBAThH COOCTBEHHBIE CYXKJEHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pelIeHHs] yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BeIOUpaTh Hauboaee MOAXOASIIUN C YYETOM CaMOCTOSATENIBHO BBIJEICHHBIX
KPUTEPUEB).

2) bazoevie uccineoosameibCcKue 0CUCmeus:

HCIIOJB30BaTh BOMPOCHI KAk MCCJEAOBATEIbCKUI HMHCTPYMEHT IIO3HAHUS;
dbopmMyIHpoBaTh BOMPOCH], (HDUKCUPYIOIIUE MPOTUBOpEUUE, MpoleMy, yCTaHABIUBATh
UCKOMOE W JaHHOe, (OpPMHUPOBATH TUIOTE3y, APryMEHTHPOBATH CBOIO MO3UIIHUIO,
MHEHUE;

IPOBOJIUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, UCCIEAOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOTO OOBeKTa, SIBJICHHS, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBJICHUSIMU, TIPOIECCaMU;

CaMOCTOATENTLHO (OPMYIHPOBATH OOOOIICHUS ¥ BBIBOJBI TIO PE3yJbTaTaMm
MPOBENEHHOTO HAOIOICHUS, UCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOIYYCHHBIX
pPE3yIbTAaTOB, BHIBOJIOB U 000OIIIECHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATh
MPEATNOJIOAKEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

3) paboma c ungpopmayueii:

BBISIBIIATH ACUIMTHI MHPOPMAIUHU, JAaHHBIX, HEOOXOAUMBIX JIJII OTBETA Ha BOIIPOC
U JUIA pelIeHUs 3aauH;



BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTU3UpPOBaTh U WHTEPIPETHPOBATh MH(OPMAIMIO PA3IUYHBIX BUIOB U (HOopM
IIPE/ICTABIICHNUS;

CTPYKTYPUpPOBAaTh HMH(POPMALIUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WLTIOCTPUPOBATh TpaduuecKy;

OLICHMBATh HAJEXKHOCTh MH(GOPMALMK MO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

Osnadenue ynugepcanbHblMu KOMMYHUKAMUBHBIMU OCHUCMEUAMU:

1) oowmenue:

BOCIIpUHUMATh M (OPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUU C YCJIOBUSAMU U
HEJISIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PELIEHUs 3a]1a4yl, KOMMEHTUPOBATH
NOJIyYEHHBIN PE3YNIbTAT;

B XoA€ OOCYXIEHHUS 3a/JaBaTb BOMPOCHl IO CYLIECTBY OOCYXIaeMOW TEMBI,
npoOsieMbl, pelaeMoi 3aJauM, BbICKA3bIBaTh MJICH, HAlIEJICHHBIC HA MOWCK PEIICHHUS;
COMOCTAaBJISAITh CBOM CYXKIEHUS C CYXACHUSIMU JPYyTUX YYaCTHUKOB JHUaiora,
OoOHapy’KHUBaTh pa3jinyue M CXOACTBA MO3UIUHI; B KOPPEKTHOU (hopme popMynrpoBaTh
pa3HorIacus, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3yJbTaThl pEIICHUs 3a7aud, SKCIEPUMEHTa, MCCIEIOBaHus,
MPOEKTa; CaMOCTOSTEIBHO BbIOMPATh (OpMAT BBICTYIUICHUSI C YYETOM 3ajay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUN.

2) coemecmuan 0eamenvbHOCHb:

INOHMMAaTh M HCIIOJNB30BaTh IIPEUMMYINECTBA KOMAHIHOM M WHAWBHUAYaJIbHOU
pa®oThl MpU pelIeHUH Y4eOHBIX 3aJay; MPUHUMATh 1I€JIb COBMECTHOM IESATENbHOCTH,
IUIAHUPOBATh OpPraHM3alMI0 COBMECTHOM palboThl, pacmpenensTb BHIbI paloT,
JIOTOBApPUBATHCA, OOCYX JaTh MPOIECC M pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJIbKHX JIFOICH;

y4acTBOBaThb B TPYNIOBBIX (opMax paboThl (0OCYKIEHUs, OOMEH MHEHHUSIMHU,
«MO3TOBbIE IITYPMbI» U T .0 .); BBIIOJHATH CBOIO 4YacTh pabOThl U KOOPAMHHPOBATH
CBOM JCHCTBUS C APYTMMH YJIEHAMHU KOMAaHJbl; OLIEHUBATh KauyeCTBO CBOErO BKJaJa B
oOUIMI MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBUS.

Ognadenue yHugepcantbHbIMu PeyaamuGHbIMU OCUCMEUAMU:

1) camoopzanuzayua:

COCTaBJIATh ILJIaH, AJITOPUTM pEUIeHMs 3aJaud, BbIOMpaTh CIOCOO pEIIeHUs C
y4€TOM HMEIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELUICHUM ¢ yu€TOM HOBOM HH(OpMaLIHHL.

2) camokonmpoJib:

BJIa/IETh HAaBBIKAMH I103HABATEIbHON pedrekcuy Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICIHMTEIBHBIX MPOLECCOB, HMX pe3yJbTaTOB; BIAJETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTpPOJI Mpollecca M pe3yjbTaTa pPEIICHHUs MaTeMaTH4YeCKOU
3aJ1auu;

NpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HpPH PEIICHUH 33]a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHHWBAaTh COOTBETCTBHUE pe3yJbTaTa LI U YCIOBUSAM, OOBSACHATH MPUYUHBI
JOCTMKEHHSI WJIM HEIOCTHXKEHHUS Pe3yJbTaToB JAESITENbHOCTH, HAXOAWTh OIIKOKY,
JaBaTh OLEHKY IPHOOPETEHHOMY OMBITY.

IIpeaMeTHbIE pe3yabTATHI
YucJjia 1 BLIYUCJICHUA

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: HATYPAJIBHOE U LIEJN0E YUCIIO,
MHO’KECTBA HATYPAJIBHBIX U LIEJIBIX YUCEI, HUCIIOIb30BATh IIPU3HAKU
nenumocty uensix yucen, HO/[ m HOK HatypanbHBIX yncen 1Jisl peleHus
3a/1a4, MIPUMEHATh anroput™ EBknmnaa;

cBOOO/IHO ONEPUPOBATH MOHATUEM OCTaTKa IO MOAYIIIO, 3alHChIBATh
HaTypaJIbHBIEC YMCJIA B PA3JIMYHBIX TO3ULIHOHHBIX CUCTEMAX CUUCIICHNUS,
CBOOOJTHO ONEPUPOBATH MOHATUAMHU: PALIMOHAIBHOE YUCIIO, OECKOHEUHAs
nepuoInyeckas 1po0b, MPOLEHTHI, HPPAIIMOHAILHOE YK CIIO, MHOYKECTBA
PALMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOIYJb AEMCTBUTEIBHOTO YHCIIA;
CcBOOO/IHO ONEPUPOBATH MOHATUSMHU: KOMIUIEKCHOE YHUCIO U MHOXKECTBO
KOMIUIEKCHBIX YHMCEJl, IPEACTABIATH KOMIUIEKCHBIE YHCIIa B aJIreOpandecKon
Y TPUTOHOMETPUYECKOH (hOpMe, BBITOIHITH apu(PMETHUECKUE ONepalluu C
HUMH 1 U300pakaTh Ha KOOPJAUHATHOMN TIOCKOCTH;

HOPUMEHSATH APOOU U MPOLEHTHI JIsl PELICHUs IPUKIIAJAHbIX 33]1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

OPUMEHATh TPUOIMKEHHBIE BEIYUCIICHUS, IPaBUIa OKPYIJICHUS, IPUKUIKY
Y OLIEHKY pe3yJIbTaTa BBIYHUCIICHHUI;

CBOOOJTHO ONEPUPOBATH IMOHATUEM: CTEIIEHb C LEIbIM ITOKA3ATENEM,
MCITI0JIb30BaTh NOAXOAAILYI0 (DOPMY 3allMCH I€UCTBUTENIbHBIX YACEN IS
peleHns MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX;

cBOOO/IHO OIEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HATYypaJIbHOM
CTENEHU; CBOOOHO ONEPUPOBATH MOHATUEM: CTENEHDb C PAIMOHAIbHBIM
IIOKA3aTeNEM;

cBOOO/IHO OIEPUPOBATH MOHATUSAMU: JIOrapu(M YKcia, TeCATUUHbIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YUCJIOBOT'0 apryMEHTa;

ONEPUPOBATH NOHATUAMM: APKCUHYC, ADKKOCUHYC U APKTAHT€HC YHUCIIOBOIO
apryMeHTa.

YP ABHCHHUSI U HEPABCHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHUS U YPABHEHUSA-CIICICTBUS, PABHOCUIIbHBIE
HEPaBEHCTBA; IPUMEHATD Pa3JIMYHbIE METObI PELIECHUS PALIMOHAIBHBIX U
IpOOHO-pallMOHANIBHBIX YPAaBHEHUW, TPUMEHSATh METO/I UHTEPBAJIOB JIJIs
pelIeHNs HEPABEHCTB;



CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOTOWIECH OT OJHOW MEPEMEHHOM,
MHOTOYJIEH C LEeNbIMU KO3 dUlIieHTaMU, KOPHU MHOTOWIEHA, PUMEHSITh
JIeJIEHUE MHOTO4YJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy
Buera nns pemenus 3amnay;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JTUHEUHBIX YPaBHEHUH,
MaTpula, ONPEACIUTENb MATPUILI 2 X 2 U €r0 T€OMETPUUYECKUI CMBIC,
UCITI0JIb30BAaTh CBOMCTBA ONPEAETUTENS 2 X 2 JI BBIYUCIECHUS €T0
3HAYCHUS, TPUMEHSITh ONPEACIUTENN JJIsl PEIICHUSI CUCTEMbI IMHEUHBIX
YpaBHEHHI, MOJIEIUPOBATH PEaJIbHbIE CUTYALUH C IIOMOIIBIO CUCTEMBI
JMHEWHBIX YPABHEHUM, UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C TOMOILBIO
MaTpHUIl U ONIPEACIIUTENCH, HHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yIIbTaT;
MCITOJIb30BaTh CBOMCTBA JACHCTBUI C KOPHIMU JJIs TpeoOpa3oBaHUs
BBIPAYKEHUI; BBITIOJIHITH MPE0Opa30BaHMs YUCIOBBIX BHIPAXKECHHUM,
COJIEpIKaIllUX CTEMEeHH C PAllMOHAIBHBIM MOKA3aTeNIeM;

MCIIOJIb30BaTh CBOMCTBA JIorapu(MOB J1Ji MPeoOpa30BaHUs
JTorapuPMUUYECKUX BBIPAKECHUMH;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: UPPALMOHATILHBIE, TOKA3aTEIbHbIE U
JorapuMUYECKUE YpaBHEHUS, HAXOUTh UX PEIICHUS C TTOMOIIBIO
PAaBHOCHWJIBHBIX TIEPEX0JI0B WK OCYIIECTBIISIS MPOBEPKY KOPHEH; TPUMEHSTh
OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI IJTs TpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAXKEHHI; CBOOOHO ONIEPUPOBATH MOHSATHUEM:
TPUTOHOMETPHUUECKOE YpaBHEHUE, IPUMEHSITh HE00X0IUMbIEe (POPMYIIBI JIJIst
pelIeHNs OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHUI;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHE: HPPAIMOHAIBHBIE, TTOKA3aTEIbHBIC U
norapuMUYECKHe HEPABEHCTBA, HAXOIUTh UX PEIICHUS C TTOMOIIBIO
PAaBHOCHJIBHBIX MIEPEXOJIOB;

OCYILIECTBIISITh OTOOP KOpPHEH MPHU PEIICHUN TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOTHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPABEHCTBO,
MPUMEHSTH HE0OX0 MBI (DOPMYJTBI JIJISl PEIICHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMbBI U CUCTEMBI-CJIC/ICTBUS, HAXOAUTh
pEUIEHUs CUCTEMBI M1 COBOKYITHOCTEN PallMOHATIbHBIX, UPPALIMOHAIIbHBIX,
MOKAa3aTeNbHbIX U JOrapu(pMUYECKUX YPABHEHUIN U HEPABEHCTB;

pelaTh panyoHaabHbIe, UPPAIIMOHAIbHBIC, TOKA3aTeIIbHbIE,
JorapuMuyYecKre U TPUTOHOMETPUUYECKUE YPaBHEHHUS U HEPABEHCTBA,
coJieprKalllie MOJIYJIM U apaMeTPhl; MPUMEHSTh rpaduuecKue MEeTO bl s
pelIeHrs ypaBHEHU U HEPABEHCTB, a TAK)KE 3a7au C MapamMeTpamu;
MOJIETTUPOBATh peajbHbIE CUTYAIlMU Ha SI3bIKE alreOphl, COCTABISATh
BBIpAXKEHUS, YPAaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3a/1a4d, UCCIIEIOBATh



MOCTPOEHHBIE MOJIENH C UCTIOIH30BaHUEM alllapaTa ajreopsl,
UHTEPIPETUPOBATH MOTYyUEHHBIN pe3yIbTar.

DOyHKuMU ¥ rpapukm:

CcBOOOJ/IHO ONEPUPOBATH MOHATUSAMU: QYHKITUS, CIIOCOOBI 3a/1aHusT (YHKITUH,
B3aUMHO 0OpaTHBIC PYHKIIUM, KOMIIO3UILIMS QYHKIUH, Tpaduk QyHKINH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoB PyHKIIHIA;
cBOOO/IHO ONEPUPOBATH MOHATUSIMU: 00IACTh OMPECIICHUS U MHOXKECTBO
3HaueHUN QYHKIMH, HYIH QYHKIIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;
CBOOOTHO ONEPUPOBATH MOHATUAMHU: YETHBIE U HEUETHBIE (PYHKIIUH,
nepuoaudeckue QyHKIMH, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIUH,
MaKCUMyMbl I MUHUMYMBI (DYHKIIMH, HAauOOJIbIlIee M HAUMEHbIIIee 3HAaUeHNE
(GyHKIIUN HA TPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATYpaJIbHBIM U
IEJIBIM TTOKa3aTeseM, rpad K CTeeHHON PYHKIIMK ¢ HATYpaJTbHBIM U
LEJIbIM [TOKa3aTesieM, FpauK KOpHS N-OM CTENEHU KaK (yHKIUU 0OpaTHOM
CTEIICHU C HaTypaJbHBIM [10OKa3aTeJIeM;

OTepUpPOBATh MOHITHAMU: JIMHEIHAS, KBaJ[paTUUHAsI U IPOOHO-JIMHEWHAS
(GyHKINU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEAOBAHKUE U MIOCTPOCHUE UX
rpaduKoB;

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: TIOKa3aTeNIbHAS U JIorapupMudecKas
GyHKIIUU, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TPA(UKH IJIs1 PEIICHHUS
YpPaBHCHUU;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: TPUTOHOMETPUIECKAsT OKPY>KHOCTb,
omnpeeNieHue TPUTOHOMETPUYECKUX (QYHKITUI YUCIIOBOTO apTyMEHTa,;
CBOOO/IHO ONIEPUPOBATH MOHATUSAMU: TPaAPUKHA TPUTOHOMETPUUECKUX
GyHKINI; TPUMEHATh (PYHKITUU T MOJCIIUPOBAHUS U UCCIICTOBAHUS
peaNbHBIX MPOIECCOB.

CTPOUTH rpapMKU KOMIO3UIIUN (HYHKITUH C TIOMOIIBIO AJIEMEHTAPHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH JABYX (YHKIIUIA;

CTPOUTH TeOMeTpHUecKre 00pa3bl ypaBHEHHIA U HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

UCIOJIB30BaTh Tpaduku QYHKUUN AJIs1 UCCIIEJOBAHUS ITPOLIECCOB U
3aBHCUMOCTEH MPH pEIIeHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB U
peaNbHOMN KU3HU, BEIPAXKATh POPMYIIaMH 3aBUCUMOCTH MEXKITY
BEJIMUMHAMU;

Hauajna MmaTeMaTn4ecKoro aHajmu3a:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: apuPMeTHUECKasi U TeOMETpUIecKas
nporpeccusi, 0eCKOHEYHO yObIBaroOIIasi FeOMETPHUECKast MPOrpeccus,
JMHENHBIN U SKCIIOHEHIIMATIbHBIN POCT, GopMyJIa CI0KHBIX MPOIEHTOB,
UMETH MTPECTABIEHUE O KOHCTAHTE;



® WCIIOJI30BATh MIPOTPECCHH JIJISl PEIICHUS PEAThHBIX 3a]1a4 MPUKIIATHOTO
XapakTepa; cBOOOTHO ONEPUPOBATH MOHITHSIMHU: ITOCIEI0BATENFHOCTD,
CrocoO0BI 3a/1aHMsI TIOCTIEA0BATEILHOCTEH, MOHOTOHHBIE U OTPAaHUYCHHBIC
MIOCJICIOBATEIIBHOCTH, TTIOHMMAaTh OCHOBBI 3aPO’K/ICHUS MaTeMaTHIECKOTO
aHallM3a KaK aHaln3a OECKOHEYHO MaIbIX;

e CBOOOJIHO OMEPUPOBATH MOHITHIMU: HEMPEPHIBHBIC (PYHKITUU, TOUKH
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipaduka GyHKIUH;

e CBOOOJIHO OIEPUPOBATh MOHIATHEM: (DYHKIINS, HEIIPEPHIBHAS Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PDYHKIUH JIs1 pelIeHUs 3a1a4;
CBOOOTHO OTIEPUPOBATH MOHSATHUSIMH: TIEPBasi K BTOPask IPOU3BOTHBIC
¢byHKIIMH, KacatenbHas K rpaduKy QYHKINH; BEIYACISATH TPOU3BOTHBIE
CYMMBI, TPOU3BEJCHUS, YACTHOTO U KOMITO3UIIMH JIBYX (DYHKIIMH, 3HATH
MIPOU3BOIHBIC MIIEMEHTAPHBIX (PYHKITUH; UCTIOJIB30BATh TEOMETPUICCKUHN U
(bu3HYeCcKUil CMBICT TPOU3BOIHOM JJIS PEIICHUS 3a/1a4;

® KCIIOJIb30BATh MIPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (PYHKIIUU Ha
MOHOTOHHOCTB M 3KCTPEMYMHI;

® HaxOJWUTh HaWOOJIbIIIEEe U HAUMEHBIIIEE 3HAUCHUS (DYHKIIMHA HETIPEPHIBHOU
Ha OTPE3Ke; UCMOIB30BaTh IPOU3BOAHYIO ISl HAXOXKACHHUS HAUITY4IIIero
pEIICHHS B IPUKJIAIHBIX, B TOM YHCIIE COITUATBHO-I)KOHOMUYECKHUX,
3a/iayax, Juisi ONpeAesIeHus CKOPOCTH M YCKOPEHUS IIpoliecca, 3aJaHHOTO
dhopmyioi unu rpadukom;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: IEPBOOOPA3HAs, OTIPEACTEHHBIN
WHTErpajl, HaXOAUTh MEPBOOOPA3HBIC AJIEMEHTAPHBIX (QYHKIIUN U BEIYUCIIATD
unTerpani no popmyne Hetorona—JleiiOnuna;

® HaxOJHUTh IJIOMIATHU TUIOCKHX (PUTYp U 0OBEMBI TEIT C TTOMOIIBI0 HHTETPAJIA;

® UMETh MPEACTABJICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHUY Ha TIPUMEPE
cocTaBiieHUs MU PepeHIInaTbHBIX YpaBHEHUH;

® pemIath MPUKIIAIHBIC 33291, B TOM YHCIIE COITMAIIBHO-OKOHOMHYECKOTO U
(bu3HYecKoro xapakrepa, Cpe/ICTBaMi MaTeMaTHUYEeCKOT0 aHalIu3a

MHokecTBa U JIOTHKA:

e CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: MHOXKECTBO, OTICPAIUH HaJT
MHOKECTBaMU; UCITOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN aImmapart JJIst
OTHMCAHMS PeaTbHBIX MPOIIECCOB U SABJIICHUM, TIPU PEIICHUH 33]1a4 U3 APYTHX
y4eOHBIX MPEAMETOB;

e CcBOOOJHO ONEPUPOBATH MOHATUSAMU: OTPEACICHUE, TeOpEeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTa, T0KAa3aTeIbCTBO,
PaBHOCWJIHHBIC YPaBHEHUS U HEPABCHCTBRA.

IIpsimble ¥ MJIOCKOCTH B MMPOCTPAHCTBE:

e CBOOOJIHO OTIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU TIPH

pENIeHUH 3aa4 U MTPOBEJACHUHN MAaTEMaTHUYECKUX PACCYKICHU;
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MIPUMEHSITh AKCUOMbBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX MPU PEIICHUU
TEOMETPUYECKHUX 3a/1a4;

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOIOKEHNE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEMN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOJIHO ONIEPUPOBATH MOHATUIMU, CBSI3aHHBIMU C YTIJIaMU B
IPOCTPAHCTBE: MEXK/Yy MPAMBIMU B IPOCTPAHCTBE, MEKAY MPSIMON U
IJI0CKOCTHIO;

MHOrorpaHHUKH U KPYIJble TeJa:

CBOOOJIHO ONEPUPOBATH MOHATHUAMMU, CBSI3aHHBIMU C MHOTOI'PaHHUKaMU;
CBOOOJTHO pacIio3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TIpHU3Ma,
NUpaMKIa, IPSMOYTOJIbHBIN Napaijiesienune, Kyo);

KJIaCCU(PHUIIMPOBATH MHOTOIPAHHUKH, BEIOWpasi OCHOBAHUS IS
KJIacCU(pUKaIu; CBOOOJIHO ONEPUPOBATH MOHATHUSIMH, CBSI3aHHBIMU C
CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO; BBITIOJIHATH MMapajliebHOE,
LHEHTPAIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTD,
BBITIOJTHATH U300pakeHus1 GUTYp Ha TUIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3JINYHBIMU METOJAMU, BBITIOJIHSATH
(BBIHOCHBIE) ITOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX QUTYD:
BUJ| CBEPXY, COOKY, CHU3Y; BBIYHMCIIATD IIOIIAIA TOBEPXHOCTEN
MHOTOI'PaHHUKOB (MpU3Ma, MUPaMUJIa), TEOMETPHUECKHUX TEN C
npuMeHeHueEM HOpMYyT;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI;
BBINIOJIHATH U300paXEHUs] MHOTOTPAHHUKOM U TE€J1 BPAILIEHUS [TPU
MapajuieIbHOM IIEPEHOCE, LIEHTPAIBHOW CUMMETPHUH, 3€PKaJIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSMOi, TpeoOpa3oBaHus Mo 100us;
BBITNOJIHATH U300pa’KEHUSI MHOTOTPAHHUKOM U TeJl BpallleHus: IpU
MAPAVIEIIBHOM IIEPEHOCE, LIEHTPAIBHOW CUMMETPUH, 3€PKATIbHON
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHUS] MHOTOI'PAHHUKOB U TE€JI BPAILLICHMS: CEUEHHsI LIJIMHpA
(mapasienbHO U NEPIICHIUKYJIISIPHO OCH), CEYEHUsI KOHYycCa (MapasulesIbHOe
OCHOBAHMIO U MPOXOSLIEE YEpPE3 BEPILUHY ), CEYEHUS 11apa;
UCII0JIb30BaTh METO/IbI IIOCTPOCHUSI CEUEHUN: METO/ CJIEJIOB, METO/]
BHYTPEHHETO IPOEKTHUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;
JOKa3bIBaTh FEOMETPUUYECKHUE YTBEPKICHHUS;

pelarh 3aa4y Ha JOKa3aTeabCTBO MAaTEMAaTUYECKUX OTHOLIECHUH U
HAXO0XK/JIEHUE T€OMETPUUYECKUX BEJIMYMH, TPUMEHSSI U3BECTHBIE METObI IIPU
PELICHNH MaTeMaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXHOCTH;
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® TIPUMEHSATH TEOMETPUUYECKUE (DAKTHI JJIST PEIICHUS CTEPEOMETPUICCKUX
3a/1a4, MPEANoIararouX HECKOJIbKO IIAroB PEIICHUs, €CIIU YCIOBUS
IIPUMCHEHHUS 3a/1aHbI B IBHOW 1 HESIBHOH (hopme;

® peliath 337a4M Ha JO0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUH U
HaxO0XXJICHUE TEOMETPUUECKUX BEJTUYUH; IPUMEHSTh TPOTPAMMHBIC
CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEUICHUU
CTEpPEOMETPUUECKUX 3aa4; MPUMEHATD MMOTYyUYEHHBIE 3HAHUS HA TIPAKTUKE:
CpaBHUBATh, aHAJIU3UPOBATH U OIICHUBATH PEAIbHBIC CUTYAIIH, IPUMEHSATh
M3YUYCHHbIC MMOHATHS, TEOPEMbI, CBOMCTBA B MIPOIIECCE MTOMCKA PEIICHUS
MaTeMaTU4YeCKu cHOPMYIMPOBAHHOM MPOOIEMBI, MOJETUPOBATh PEAIbHbBIC
CUTYyalliU Ha SA3bIKE€ T€OMETPHUH, UCCIIEIO0BATH MOCTPOCHHBIE MOJICIIH C
MCITOJIb30BAHUEM T€OMETPUUICCKUX TIOHSITHI B TEOPEM, armapara anreopsl,
penaTh NpakTHYEeCKUe 3aJ]a4M, CBSI3aHHbIE C HAX0XKICHUEM
r€OMETPUYECKUX BEJIMUUH;

® U3BJIEKaTh, IPEOOPA30BLIBATH U UHTEPIPETUPOBATH HH(DOPMALIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPE/ICTABICHHYIO Ha
yepTexkax U pUCyHKax;

® [IPUMEHSTH MOJIyYCHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH U
aHAJTM3UPOBATH PEAIbHBIC CUTYAIINH, TPUMEHATh U3yUCHHBIC TTOHATHUS B
MpoIIecce MOUCKA PEIICHUS MaTEMATHIECKU C(HOPMYITUPOBAHHOM
po0JIeMbl, MOJIETUPOBATH PeabHbIE CUTYAIlUU Ha SI3bIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOSHHBIE MOJCIH C UCTI0JIb30BAHUEM T€OMETPUUECKUX
MOHSATUHN ¥ TEOPEM, amnmapara aareOpbl, penraTh MPaKTHUYECKUE 3aa9H,
CBSI3aHHBIC C HAXOXK/ICHUEM I€OMETPUUYECKUX BEITUUHH;

® UMETb MPEACTABICHHUS 00 OCHOBHBIX 3TAlax Pa3BUTHsI TEOMETPHUH KaK
COCTaBHOM YacTH GyHAAMEHTa Pa3BUTHUSI TEXHOJIOTUH.

e CBOOOJIHO ONEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IUJIUHIPUICCKOM,
KOHUYECKOH U C(heprUUECKOM MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
MOy YCHHUS;

® ONEPUPOBATH MOHATUSMU, CBA3AHHBIMU C T€JIaMU BPAIICHUS: IIUIMHAPOM,
KOHYCOM, c(hepoil 1 mapom; pacrio3HaBaTh Tejia BpalieHus (LHIUHID,
KOHYC, c(hepa u 1map) u OOBACHATH CIIOCOOBI MOTYUCHHS TN BPAIICHUS;

e KjaccU(UIIMPOBATh B3AUMHOE PACIIONOKEeHHUE Chephl U TNIOCKOCTH;

® BBIUUCIATH BEJTUYMHBI JIEMEHTOB MHOTOIPAHHUKOB U TEJ BpaIllCHUS,
00BEMBI U ITOINIA/IA TOBEPXHOCTEH MHOTOI'PAHHUKOB U TEJl BpaIICHHUS,
FEOMETPUYECKUX TEJ C MPUMEHEHUEM (HOPMYII;

® CBOOOJIHO OTIEPUPOBATH MOHITHIMU, CBI3AHHBIMUA C KOMOWHAITUSIMH TEJT
BpallICHHs] © MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy H
OTMCaHHBIN 0KOJI0 cepsl, chepa, BIUCAHHASI B MHOTOTPAHHUK UJIU TEJIO
BpAILICHUS]; BBIYUCIISITE COOTHOILICHHS MEXY TUIOMIASIMUA MIOBEPXHOCTEU U
00BEMaMM ITOJIOOHBIX TET;
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M300paKkaTh U3y4aeMble (PUTYPBI, BBITOJIHATH (BBIHOCHBIE) MIJIOCKUE
YEepTEkKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMsI TEJl BPAILlCHUS; U3BJIEKaTh, HHTEPIIPETUPOBATDH U
npeoOpa3oBIBaTh HHHOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
(durypax, NpeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE:

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINOJIHATH OIIEpalluy HaJl BEKTOPAMU; 3a1aBaTh INIOCKOCTh YPAaBHEHUEM B
JNEKapTOBOM CUCTEME KOOPAUHAT;

pelaTh TeOMETPUYECKUE 3a1a4l Ha BBIYUCIICHUE YTIIOB MEXY IIPAMBIMU U
IIJIOCKOCTSMM, BBIYMCIIEHUE PACCTOSIHUM OT TOUKH J0 INIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/A IIPU PELLICHUU;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IBH)KCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHUM;

CBOOOJTHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOPaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

BeposiTHOCTH M CTATHCTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHAMU: Irpad), IIIOCKUM rpad), CBSI3HBIN rpad,
nyTh B rpade, 1enb, MUK, IePEBO, CTENEHb BEPIINHBI, IEPEBO CIyYaitHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: CIIyYaHBIA SKCTIEPUMEHT (OTIBIT),
Clly4aitHoe cOOBITHE, DIIEMEHTAPHOE CIIy4aitHOe COObITHE (DTIEMEHTAPHBIH
MCXOJT) CITY9aifHOTO OIBITA, HAXOIUTh BEPOSTHOCTH COOBITUH B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMY;

HaXOoJIUTh U (HOPMYTUPOBATH COOBITHS: TIEpeceUeHNE, OOBEAMHEHUE TAHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE TAaHHOMY, UCTIOJIb30BaTh
auarpamMmbl Disepa, KOOPAUHATHYIO MPSAMYIO JJIsl pelieHus 3aad,
MOJIB30BATHCS (DOPMYJIION CIIOKEHHS BEPOSATHOCTEH I BEPOSITHOCTEH JIBYX
U TPEX CIyYalHBIX COOBITHIA;

OTIepUPOBATh OHITHIMU: YCIIOBHAS BEPOSTHOCTH, YMHOKCHHE
BEPOSITHOCTEN, HE3aBUCUMBIE COOBITHS, IEPEBO CIYYaHOTO SKCIIEPUMEHTA,
HAXOJHUTh BEPOSITHOCTH COOBITUH C MOMOIIBIO MTPaBHIa YMHOKECHHSI, IepeBa
CJIy4aifHOTO OIIbITa, UCTIOIh30BaTh (DOPMYITYy TIOJTHOM BEPOSTHOCTH,
dbopmyny baiteca npu perieHun 3aga4, onpeeasTh HE3aBUCUMOCTD
cOOBITHH TIO (hOpPMYIIEe U IO OPTaHU3AIUH CITyYalHOTO SKCTIEPUMEHTA,
MPUMEHSTh U3YyYEeHHbIE KOMOUHATOPHBIC (DOPMYJIIBI JIJISl IEPEUUCTICHUS
AJIEMEHTOB MHOECTB, DJIEMEHTAPHBIX COOBITUN CITYy4YaHOTO OIbITA,
peleHus 3a7a4 Mo TeOPUr BEPOSATHOCTEH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: OWMHAPHBIN CITy4YalHbIN OMBIT
(uctipiTaHue), yCrex U HeyJlaya, He3aBUCUMBbIE UCTIBITAHMS, CepUs
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UCIIBITAaHUH, HAXOUTh BEPOSTHOCTH COOBITHIA: B CEpUU UCTIBITAHUH J10
IIEPBOI0 yCIIeXa, B CEPUU UCIIBITAaHUNW bepHyIu, B OMbITE, CBA3aHHOM CO
CJTy4aliHbIM BBIOOPOM M3 KOHEUHOU COBOKYMTHOCTH;

e CcBOOOJHO OMEPHUPOBATH MOHATUAMM: CIy4daiiHas BEIMYMHA, pacipeaeicHue
BEpPOSATHOCTEM, TuarpaMMa pacrpe/eseHus, OnHapHasl cirydaiHast
BEITMYMHA, TEOMETPUUECKOE, OMHOMHAIILHOE PACTIPE/ICIICHIE;

® ONEPUPOBATH NOHATHUSIMHU: COBMECTHOE PACHPEACIIEHUE IBYX CIIyYalHBIX
BEJIMYMH, UCTIOIB30BaTh TAOIUILy COBMECTHOTO paclpeiesIeHUsl IByX
CIIy4alHbIX BEJIMYMH JJIs1 BBIICIICHHS PACIIPEICIICHUS KAXKI0OM BEJIMUUHBI,
ONPEAEIICHUS] HE3aBUCUMOCTH CIIy4YalHbIX BEJIUYNH;

e CBOOOJIHO ONEPUPOBATH MOHATUEM MATEMATUUYECKOTO OKHUJIAHUS CITy4YaiHOU
BEJIMYMHBI (pacrpeiesieHns ), TPUMEHSATh CBOMCTBA MaTEMAaTUYECKOTO
OXXKUJAHUS TPU PEUICHHUU 33/1a4, BBIYUCIISATh MATEMAaTUUECKOE OKUTaHUE
OMHOMHAIILHOTO ¥ TEOMETPUYECKOTO PACTIPE/ICIICHHI;

e CBOOOJIHO ONEPUPOBATH MOHITHIMU: AUCTIEPCHS], CTAHAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIIyYaWUHON
BEJIMYMHBI (pacipeiesieHHs1) IPU PEIICHUH 3a]1a4, BEIUUCIIATH JUCTIEPCUIO U
CTaHapTHOE OTKJIOHEHUE T€OMETPUIECKOTO U OMHOMUAIILHOTO
pacnpeesIeHU;

® BBIUUCIATH BEIOOPOUYHBIC XaPAKTEPUCTUKHU MO JAHHON BHIOOPKE U OIICHUBATh
XapaKTePUCTUKHU T€HEPATbHON COBOKYITHOCTH JAHHBIX MO BHIOOPOUYHBIM
xapakTepuctukaM. OTieHUBaTh BEPOSTHOCTH COOBITHIA U TPOBEPSITH
IIPOCTEUIINE CTATUCTUYECKUE TUIIOTESBI, ITOJIB3YSICh U3YYEHHBIMU
pacnpeeneHUsIMU.

3. Coaep:xanue yueOHoro npeamera «MaremaTuka»

Paznen 1. BBenenue B nmpeamer

MaremaTuka B HayKe, TEXHUKE, SdKOHOMUKE, HTH()OPMAIIMOHHBIX TEXHOJOTHUIX U
IIPAKTUYECKOM NEATENbHOCTU. BKitag poCCUIMCKUX MAaTEMAaTUKOB B Pa3BUTHUE HAYKHU.

Pa3zneu 2. Pa3BuTHe NOHATHS O YMCJIe

MHOK€eCTBO, Onepaly HaJl MHOXKECTBAMHU M X CBOMCTBA. Jnarpammsl Jitnepa —
Benna. [IpuMeHneHne TeOpeTUKO — MHOKECTBEHHOTO arnapara Jyisi OIIUCaHUsl pealbHbIX
MIPOLIECCOB U SIBJICHUM MPU PELICHUH 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB.

Pannonanpupie uncia. OOBIKHOBEHHBIE U JECATUYHBIC JIPOOW, TMPOIICHTHI,
OeckoHeuHble nepuoanyeckue apoodu. [Ipumenenne npobeii 1 MPOIEHTOB IS PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMN KU3HU.

JlelictBuTeNbHBIE  YMCHA.  PalMoOHanbHBIE W HPPALMOHAJIBHBIE  YHCIIA.
ApudmMernueckrie onepanuu ¢ IeUCTBUTEIBHBIMU YrcIaMu. MOIysIh JeHCTBUTEIHLHOTO
yucia u ero cBoicrtea. [IpubnuxéHHble BEIYMCICHUS, TpaBUiia OKPYTICHUSI, MPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCIICHUM.

KommiekcHbie uncia. Anrebpanueckas U TPUTOHOMETpUYECKas (POpMbI 3amucU
KOMIUIEKCHOTO u4uciia. ApudmeTrhyeckue omnepandd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N3o0pakeHne KOMIUIEKCHBIX YKCeNl Ha KoopAuHaTHOU miockoctu. dopmyna Myaspa.
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KopHu n-oii creneHn n3 KOMIUIEKCHOTO yncia. [IpuMeHeHrne KOMIUIEKCHBIX YUCEeI JUIs
penieHnsi GU3NIECKUX U TEOMETPUICCKUX 3a7ad.

Crenenb ¢ nensiM mokasareneM. bunom Hprotona. Mcnosp3oBanue moaxomsiien
dbopMbl  3amucU  JEUCTBUTENBHBIX YMCEN MJi PEIICHUS MPaKTUYECKUX 3ajad |
MPEJICTABICHUS JAHHBIX.

ToxnecTBa U TOXJIECTBEHHBIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHECHUS.
PaBHOCHIIbHBIE YpaBHEHMSI W YpaBHEHMs - clencTBus. HepaBeHCTBO, pelieHue
HEpPABEHCTRBA.

OcHOBHBIE METOJBI PEIICHUs WENbIX U APOOHO - pPAlMOHAIBHBIX YpPaBHEHUH H
HEpPAaBEHCTB. MHOroOWwIeHbl OT OJHOW MepeMeHHOW. J[leneHue MHOrodjseHa Ha
MHOTOWIEH ¢ ocTtatkoM. Teopema bezy. MHuorounensl ¢ nenbiMu KoddduimeHTamu.
Teopema Buera. Pemniennie mpukiaaHbIX 3a/1ad ¢ MOMOIIBIO JPOOHO — paIlMOHAIBHBIX
YPaBHEHHM.

[Toctpoenne MaremMaTHYECKUX MOJEIEH PEaJbHOM CUTyalMd IIOMOIIBIO
YpaBHEHMM M HepaBeHCTB. [IpuMeHeHnMe ypaBHEHHMH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKHX 3a/a4 U 3a7a4 U3 Pa3InuHbIX 00JacTel HayKU U peaIbHOM KU3HHU.
Ilpaxkmuueckoe 3ansimue 1. BeIoaHeHUE onepannii HaJl MHOKECTBAMMU.

Ilpakmuueckoe 3ansimue 2. BeIoOTHEHNE AEUCTBUNA HAJl ICMCTBUTEIbHBIMU YUCIIAMM.
Ilpakmuuecxkoe 3ansamue 3. [lpuOnuxkeHHOE 3HAYEHWE BEIUYUHBI. AOCOJIIOTHAs M
OTHOCHUTEJIbHAS MOTPEIIHOCTH.

Ilpakmuueckoe 3auamue 4. BBINOJIHEHNE NEUCTBUM HAJ KOMIUICKCHBIMUA YHUCIIAMU B
anreOpandeckon Gpopme.

Ilpakmuueckoe 3anamue 5. Pemenue 1nenbix U ApoOHO — pallMOHATBHBIX YPABHEHUM U
HEPABEHCTB.

llpakmuueckoe 3anamue 6. PemieHne MpuUKIagHbIX 3a1a4 Ha COCTABIICHUSI YPABHEHUM U
HEPABEHCTB.

CamocmosmenvHas paboma 1. JleWcTBUS HaJ JCHUCTBUTEIbHBIMU M KOMIUIEKCHBIMH
YHCIIAMU.

Paspnen 3. KopHu, crenenu u Jiorapugmbl

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C palMOHAJIbHBIM TOKa3aTeleM ¢ €€ CBOMCTBA; CTENEHb C
JICUCTBUTEJILHBIM TTOKA3aTEIIEM.

Jlorapubm uymcna. CpoiictBa norapudma. JlecsiTUuHbIE U  HATypaJibHbIE
Jorapu@mel.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETIEHU U KOPHHU.

WNppanuonanpHble ypaBHEHUsT W HepaBeHCTBA. OCHOBHBIE METOABI PEIICHUS
VPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Iloka3arenbHble ypaBHEHUST M HepaBeHCTBA. (OCHOBHBIE METOJbl pPEIICHUS
MTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

[IpeoOpa3zoBaHue BBIpAXXEHUI, COAEPKALUX JIOTapU(MBI.

Jlorapudmuyeckre ypaBHEHUST U HepaBeHCTBA. (OCHOBHBIE METOJIbI PEIICHUS
JorapupMuUYEcKrX ypaBHEHUN U HEPABEHCTB.

[Toctpoenne maremMaTHYeCKUX MOJEIEH peaJbHOM CUTyalMd IIOMOILBIO
ypaBHEHUM U HEpaBeHCTB. [IpuMeHeHHE ypaBHEHUM U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3 pa3InyHbIX 00JacTell HAYKU U peabHOM KU3HU.
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IIpakmuuecxoe 3ansmue 7. JleiicTBus ¢ apuMEeTUYECKUMH KOPHSIMH N — OW CTEIIECHHU.
Ilpakmuuecxoe 3anamue 8. PelleHne NpOCTENIINX HPPALMOHAIBHBIX YPaBHEHUN H
HEPaBEHCTB.

llpakmuueckoe 3aumamue 9. PemieHue NPOCTEMIIMX ITOKA3ATEIbHBIX YPAaBHEHUN U
HEPaBEHCTB.

Ilpakxmuueckoe 3anamue 1(0. Beraucnenue norapudmon. CBoiicTBa J1orapudmoBs.
IIpakmuueckoe 3ansmue 11. IlpeoOpazoBanue gorapu(pMUYECKUX BbIPAKEHUH.
Ilpakmuueckoe 3ansamue 12. PeuieHue mpocTtedux JorapuMUUECKUX ypaBHEHHUHN U
HEPaBEHCTB.

Ilpakmuueckoe 3ansmue 6(0. Pemienrue ypaBHEHUI pa3InYHbIMU METOIaAMHU.
IIpaxmuuecxoe 3anusmue 61. PenieHue HEPaBEHCTB PA3ITMYHBIMU METOIAMM.
Ilpakmuuecxkoe 3awamue 62. PenieHue ypaBHEHHUH H HEPABEHCTB TIpapUUECKUM
METO/IOM.

IIpakmuueckoe 3ansimue 63. PenieHne ypaBHEHNUN B KOMIUIEKCHBIX YHCIIAX.
Ilpaxmuueckoe 3ansamue 64. I'padpuueckuii crnocod peuieHus: ypaBHEHUI 1 HEPaBEHCTB
C IBYMsI IEPEMEHHBIMU.

Ilpaxmuueckoe 3ansmue 65. Pemenune CJIY metogom Kpamepa.

Ilpakmuueckoe 3anamue 66. PelieHune 3aJad Ha COCTaBJIEHWE YPAaBHEHUW U CHUCTEM
YPaBHEHUH.

Ilpakmuueckoe 3ansimue 67. Penienne noka3aTeiabHbIX U JIOrapuPMUUECKUX YPaBHEHUN
Y CUCTEM YPAaBHECHMIA.

IIpakmuuecxoe s3anamue 68. PelieHne TPUTOHOMETPUYECKUX YPABHEHHMU U CHCTEM
YPABHEHHUM.

IIpakmuuecxoe 3ausamue 69. PemieHne TPUTOHOMETPUYECKHX HEPABEHCTB U CHCTEM
YPaBHEHHM.

Ilpakmuueckoe 3anamue 7(. PellleHre TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB.
Ilpaxmuueckoe 3anamue 71. Pemienne 3a1a4 1o TeMe « Y paBHEHHsI U HEPABEHCTBAY.
Camocmoamenvruas paboma 2. Pemenue 3agau no Tteme «KopHu, creneHu wu
JgorapupmMbD).

Paspneu 4. IlpsiMble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomeTpur. Touka, mpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[ToHsiTHe 00 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH U
CJICJICTBHSI U3 HUX.

B3auMHOE pacrosiokeHue MNpsAMBIX B IMPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajjieNbHble U CKpelluBarouiecs: npsmele. [Ipr3Haky CKpeMBAOIIMXCSA MPSMBIX.
[TapaynenbHOCTh NPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: NApaJIJICNIbHBIE MPSMBIE B
IIPOCTPAHCTBE; MAPAILIEIBHOCTDh TPEX MPAMBIX; MMAPAUIEIbHOCTh MPAMON U MIOCKOCTH.
[TapannensHO€ M LEHTPaJIBbHOE MNPOEKTHpPOBaHHE, H300pakeHue ¢uryp. OCHOBHBIC
CBOICTBa NapaJUIEJIBHOIO MPOEKTUpOBaHMs. M300paxenue ¢Guryp B NapajuielbHOU
OPOEKIUU. YIJIBI C COHANpPaBIEHHBIMH CTOPOHAMM; YIOJ MEXIy MpSMBIMU B
npoctpancTBe. llapannenpbHOCTh IUIOCKOCTEN: MapalyiebHbIE IJIOCKOCTH; CBOMCTBA
napajieNbHbIX MIockocTel. [IpocTeiimue npocTpaHCTBEHHbIE (PUTYpPBI HA MIIOCKOCTH:
TeTpa’ip, NapajuiesieuIe]; MOCTPOEHUE CEUSHUIA.

[lepneHANKYISIPHOCT TPSIMOM U TJIOCKOCTH: TEPIEHIUKYISPHbIE MPsIMbIE B
IIPOCTPAHCTBE, NPSMBIE MMAPAJUICIIBHBIE U NEPIEHANUKYJISIPHBIE K IUIOCKOCTH, ITPU3HAK
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MEPIIEHAUKYJISIPHOCTH TMPSIMOM U IUIOCKOCTH, TEOPEMA O MPSAMOM MEPNEHAUKYISIPHON
I0CKOCTH. OpTOroHajgpHOE MPOEKTUpOBaHWE. [lepneHAMKYyJIsp UM  HAKJIOHHBIE:
PAcCTOSIHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT IPSMOM A0 IIJIOCKOCTH, IPOEKIIUS
burypsl Ha IIJIOCKOCTb. IleprieHIUKYISIPHOCTD IIJIOCKOCTEN: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX INIOCKOCTEN. Teopema o TpE€X NepHEeHIUKYISIpax.

YTIael B IPOCTPAHCTBE: YroJl MEXAY NPSIMOW U IIOCKOCTBIO; ABYIPAHHBIA YIOJI,
JIMHEWHBIA yToJd JIBYTPaHHOTO yria. TpéXrpaHHblii U MHOrOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yrija. CBOMCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOrO yria. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJIA.
Ilpakmuueckoe 3auamue 13. llpuMeHeHUE MNpHU3HAKA MAPAUICIBHOCTU MPSIMOU H
IIJIOCKOCTH IIPU PELICHUU 3a/1a4.

Ilpakmuueckoe 3anamue 14. HaxoxneHue yria Mexy OpsiMON U TUIOCKOCTBIO.
Ilpakmuuecxoe 3aumsmue 15. Ilnomans opToroHanbHOW mpoekiuu. HM300pakeHue
IPOCTPAHCTBEHHBIX QUTYD.

Ilpakmuueckoe 3anamue 16. Pemenne 3amad no teme: «lIpsmple M IIIOCKOCTH B
IIPOCTPAHCTBEY.

Paspgesn S. KomOMHaTopuka, BEpOSITHOCTb M CTATHCTHKA.

I'pad, cBssubIil rpad, mytu B rpade: mukiasl v nenu. CreneHb (BaJE€HTHOCTH)
BepinHbL. ['padbl Ha iockocTu. JlepeBbs.

CnydaiiHble SKCHEPUMEHTHI (OMBITHI) M Cily4yalHble COOBITHS. DJIEeMEHTapHbIE
coObITHsl  (Mcxonbl). BepositTHocTh cinydaliHOro coObITHS. bin3ocTh YacToThl U
BEpOSITHOCTU CcOObITHI. Cily4ailHble ONBITHI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuun Hajx COOBITHSIMH: TepecedyeHue, OObEeIMHEHHUE, MPOTUBOIOJIOKHBIE
coObITud. [narpammel Ditnepa. opmyiia CIOKEHUS BEPOSITHOCTE.

VYciioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEPOSTHOCTEM. JlepeBO  CiydailHOTo
skcniepuMmenta. Dopmyna mnomHou BeposTHOcTH. Popmyna baiieca. HezaBucumbie
COOBITHSI.

bunHapHbIil ciayyaliHblil ONBIT (MCHBITAHME), ycnex M Heynaya. HeszaBucumele
ucnbiTanus. CepHsi HE3aBUCHMBIX HMCIBITAaHUN 10 mepBoro ycrexa. IlepectaHoBku u
daxTopuan. Yucno coueranuit. TpeyronpHuk Ilackans. dopmyna 6unoma HproToHa.
Cepust He3aBUCHUMBIX UcHbITaHuM bepuymnu. CnydaiiHbld BbBIOOp M3 KOHEUYHOM
COBOKYITHOCTH.

Cnyyaiinas BEJIMYMHA. Pacnpenenenune BEPOSITHOCTEU. Jnarpamma
pacnpenenenud. Omnepanuu HajJ Cly4yalHbIMA BeJIMYMHAMU. bUHapHas ciyyailiHas
BenuuuHa. [Ipumepsl pacnpeneneHuii, B TOM YUCIIe TeOMETPUUECKOe U OMHOMUAIBHOE.

CoBMecTHOE paclpeiesieHne JIBYX CIy4YalHbIX BenudyuH. He3zaBucumele
CIIy4alHbIE BEJIMYUHBI.

MatemaTuyeckoe OKHMJIaHWE CIydYallHOM BeNW4uHbI (pacnpeneneHusi). lIpumepsl
NPUMEHEHUSI MAaTEMATUYECKOr0 OXUAAHUS (CTpaxoBaHHE, JIoTepes). MaTemaTuueckoe
OXHJIaHUE OWHApPHOW Cly4ailHOM BeIWYMHBI. MaTemMaTH4YecKoe OXHUJAHUE CYMMBbI
CIIy4yalHbIX  BEJIMYMH.  MareMaTH4eckoe  OXKHIAHUE  TIEOMETPUYECKOrO0 U
OMHOMUAIILHOTO PACTIPEETICHH.

Jucnepcust U CTaHIAPTHOE OTKJIOHEHHWE CIy4YalHOW BETWYHMHBI (pacmpeneseHus).
Hucniepcust  OuHapHOW  CilyyallHOW  BEJIMYMHBL. ~MareMmMaTH4ecKoe  OXKHJIaHUE
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MPOU3BEACHUS U AUCIEPCUS CYMMbl HE3aBUCHUMBIX CIyYallHbIX BenW4uH. Jlucnepcus u
CTaHJIaPTHOE OTKJIOHEHHE OMHOMHUAIBHOIO pacmpeeneHus. Jucnepcus u ctaHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEIETICHNUS.

HepaBenctBo YeoOsniméBa. Teopema UYeOwbmmeéBa. Teopema bepnynnu. 3akoH
00bIIMX ynced. BeIOOpOUHBI MeTOA uccienoBaHuid. BeIOOpOUHBIE XapaKTEPUCTUKH.
OueHuBaHue BEPOATHOCTU COOBITHS 1O BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTenmmx
TUIIOTE3 C MOMOUIBI0 U3YYEHHBIX PACIPEAECICHUN.

HenpepeiBHble  cinydaiiHble BenuduHbl.  Ilpumepsl. DyHKIMSA  IIIOTHOCTH
BEPOSATHOCTU pacmpenesicHus. PaBHOMepHOE paclpeeseHue U ero CBOMCTBA. 3aJauu,
NPUBOJAIIME K I[IOKA3aTE€IbHOMY pACOpPENENICHHIO. 3ajJayd, NOpUBOASAIIME K
HOpMaJbHOMY pactpeneneHuo. DyHKIHS TIOTHOCTH BEPOSTHOCTU TOKA3aTEIbHOTO
pacnpenenenus, (QYHKIUS IJIOTHOCTH BEPOSTHOCTH HOPMAJbHOTO paclpeieseHusl.
@yHKIMS IUIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PACIpPEECIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHM. 3ajauu, MPUBOJISIINE
K pacnpenenenunro Ilyaccona.

KoBapuanusa nByx ciy4ailHeIXx BenuduH. Koa(puUUEeHT TUHEHHON KOoppensuuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIWYUH. BBIOOPOUHBIN KOAP(UIMEHT KOPPESILIIU.
Paznuune Mexnay JMHEMHOM CBS3bI0 U INPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHENHas
perpeccusi, METOJ HAMMEHBIIINX KBAIPATOB.

Ilpakmuueckoe 3ansmue 17. 3agaum Ha TMOJCYET YHUCIA PA3MEIICHUHN, NIEPECTAHOBOK,
COYETaHUM.

Ilpakxmuuecxoe 3anamue 18. Pellienre npocTelimmnx KOMOMHATOPHBIX 3a]1a4.
Ilpakmuueckoe 3anamue 19. Pemienne KOMOMHATOPHBIX 3amad. [IpaBuio cymMmbl U
IIPAaBUJIO IIPOU3BEICHUS.

IIpakmuueckoe 3anamue 50. TeopeMbl CIIOKEHHS 1 YMHOXKEHUS BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 5 1. PelieHus KITaCCUYECKUX 3a/1a4 TEOPUX BEPOSTHOCTEH.
IIpakmuueckoe 3ansimue 52. Beraucnenue xapakrepuctuk J(CB.

Ilpakmuueckoe 3anamue 53. llpencraBineHue NaHHBIX (TaONMIIBI, TUArpaMMbl, rpaduKn).
YucnoBble XapakTEPUCTUKHA MOJA.

Ilpakxmuueckoe 3anamue 54. Pemenue 3a1a4 ¢ IOMOIIbIO rpadoB.

Ilpakxmuueckoe 3anamue 55. Bp1OOpOUHBIN METOJ] UCCIICIOBAaHUM.

Ilpaxmuueckoe 3anamue 56. Be100pky 1 BELIOOPOYHBIE PACTIPEICTICHUSI.

Ilpakmuueckoe 3ansamue 57. 11oCTpOCHHE TTOJIMTOHA U TUCTOTPAMMBI.

Ilpakmuueckoe 3ansamue 58. PelieHue 3aa4 MaTeMaTHUYECKON CTATUCTUKHU.
Ilpaxmuueckoe 3ansmue 59. Pemenue 3agau TB 1 MaTeMaTnyeckoi CTaTUCTHKU.
Ilpakmuueckoe 3ansamue 72. PellleHre TPUKIAIHBIX 3a/1a4 C IIOMOIIBIO BEPOSATHOCTHBIX
MOJENEN.

Pa3zen 6. BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE.

IloHATHS: BEKTOP B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOPBI KOJUIMHEApPHBIE, COHANpPAaBJICHHBIE W IPOTHUBONOJIOKHO HAIIPABJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHCTBUA C BEKTOpAMU: CIIOKEHUE WU BBIYUTAHUE
BEKTOPOB; CyMMa HECKOJBKMX BEKTOPOB; YMHOKEHHE BEKTOpa Ha umcio. CBoicTBa
CIIOKE€HHMSI BeKTOpoB. (CBOHCTBA YMHOXKEHHMS BeKTOopa Ha uyucno. IloHsTue
KOMIUIAHapHble BEKTOpHL. [Ipu3Hak KOMIUTaHApHOCTH TpEX BeKTOpoB. IIpaBuio
napaienenunena. Teopema o0 pPa3loXKEHUUM BEKTOpPAa MO TPEM HEKOMIUIAHAPHBIM
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BekTOopaM. lIpsmoyronpHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel
BeKkTOpa. CBs3b MEXly KOOpJIMHATaMH BEKTOPAa U KOOPAMHATAMH TOYEK. YTOJI MEXKIY
BeKkTOpaMu. CKaJsIpHOE TPOU3BEAECHUE BEKTOPOB.

Bekropel B mpoctpaHcTBe. Onepanuy HaJ BEKTOpaMHU. BEKTOpHOE yMHOXKEHHE
BEKTOPOB. CBOMCTBAa BEKTOPHOIO YMHOKEHUSA. [IpsAMoyroybHas cuctemMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxenue BekTopa no 6aszucy. KoopaunarHo-
BEKTOPHBIN METOJ] IPU PELICHUU T€OMETPUUECKUX 3aau.

Ilpakmuueckoe 3anamue 20. CyMMa HECKOJBKUX BEKTOPOB. Y MHOXEHHE BEKTOpa Ha
YHCIIO.

IIpaxkmuuecxoe 21. IIpaMoyroapHas cucTeMa KOOpAHHAT B IpocTpaHcTBe. KoopauHaTsel
BEKTOpa.

IIpakmuuecxoe 3anamue 22. llpocreiinue 3a7aun B KOOpJAUHATaX. Y paBHEeHUE chephl.
IIpakmuuecxoe 3amamue 23. llocTpoeHuwe yriia MexAy BEKTOpaMu. BeruuciieHne
CKaJIIPHOTO MPOMU3BENCHHS BEKTOPOB.

Ilpakmuueckoe 3ansmue 24. MeTon KOOpAUHAT B IPOCTPAHCTBE.

CamocmosmenvHas paboma 3. BekTopbl B IpocTpaHcTBe. JlelcTBUS HaJ BEKTOpaMHU B
KOOpAUHATHOH (opme.

Paspaesn 7. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuyeckas OKpy HOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
YUCJIOBOI0 apryMEHTA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIpAKEHUI. PelieHue TPUTOHOMETPUYECKUX YpaBHEHUU U
HEPaBEHCTB.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B pealibHBbIX Ipolieccax U siBiaeHusX. ['paduku
pEealbHBIX 3aBUCUMOCTEM.

Ilpakmuueckoe 3anamue 25. IIpuMeHeHNE OCHOBHBIX TPUTOHOMETPUUECKUX TOXKIECTB
JUTS BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIIMN MO OAHON U3 HUX.
llpakmuuecxoe 3amsmue 26. llpeoOpa3oBaHue NPOCTEHIIMX TPUTOHOMETPUUECKUX
BBIPaKEHUU.

IIpakmuueckoe 3anamue 27. PellleHre NpOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU.

Pa3znen 8. ®yHKUMHU, MX CBOICTBA U IrPaQUKH.

OyHkus, crnocoObl 3amanus  (QyHkuuu. B3aumHO o0OparHble  QyHKIMH.
Komnosunust ¢ynkumii. ['paduk GyHkimumn. DinemMmeHTapHbIe Mpeodpa3zoBaHus rpaduKoB
GbyHKIUH.

OO6nactp omnpezeneHuss U MHOXECTBO 3HaueHuM Qyskiuu. Hynmu QysHxum.
[IpomexxyTku 3HaKONMOCTOSIHCTBA. YETHbie W Heu€THbie ¢yHKuuu. [lepuoanueckue
¢yakiun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Hanbomnbiee n HauMeHbIee 3Ha4eHUsT QYHKIIMA HA POMEXKYTKE.

JluneitHasi, KBagpaTH4HAas © JIpPOOHO-TMHEHHAs (YHKOWH. DIIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX IPAPUKOB.

CreneHHas (QyHKUMS C HaTypajdbHBIM M LENbIM IOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENeHW Kak (PyHKIHH OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM.
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[lokazatenbHast u Jjorapumudeckas (YHKIHH, WX CBOWCTBA U Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN I pEHICHUS ypaBHEHUH. TpUroHOMETprUYecKue
GbyHKIIUH, UX CBOMCTBA U TpadUKH.

I'padpux komno3umuu ¢QyHkuil. ['eomerpuueckue o00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH.

Ucnons3oBanue rpadukoB GyHKIUNA 171 HCCIIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPH PpEHIeHWH 3a7ad U3 JPYIUX YYEOHBIX
MPEAMETOB U PeabHON KU3HHU.

Ilpakmuueckoe 3anamue 3(0. OrnpeneneHWe YETHOCTM W HEUYETHOCTH PA3JTHYHBIX
GyHKIUH.

Ilpakmuuecxoe 3ansamue 3 1. HaxoxaeHue cBOMCTB GyHKIIUU.

Ilpakmuueckoe  3auamue  32. Iloctpoenne rpadUKOB  TOKa3aTEIbHBIX U
jorapuMudecKux QyHKIIHM.

Ilpakmuuecxoe 3ansmue 33. IloctpoeHune rpadyuKoB TPUTOHOMETPUIECKUX (PYHKITUH.

Ilpaxmuueckoe 3amsmue 34. IloctpoeHne TrpadUKOB KYyCOYHO — HEMPEPHIBHBIX
(GyHKUIHH.
llpakmuueckoe 3anamue 35. Pemenue 3amad no teme «DyHKOMU, UX CBOMCTBA M
rpaduxm.

Camocmoamenvras paboma 4. Iloctpoenne rpadukoB QyHKIUH.

Paznesn 9. MHOTOrpaHHMKH M KPYyIJible TeJia.

Bunel MHOrorpaHHukoB; pa3BépTka MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma; npsMas ¥ HAKJIOHHAs MPHU3MbI; OOKOBask M TOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, NpsAMOYTOJIBHBIM Napajulesenune] U ero cBoucrBa. Kparuaiimme
IIyTH Ha MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema Jiiniepa. [IpocTpaHcTBeHHas TeopemMa
[Tudaropa. [Mupamuga: n-yronpHas MUpaMuaa; MPaBUIbHAS U yCEUEHHAS MMHUPAMU/IBI.
CpoiictBa pébep © OOKOBBIX TpaHEH TMpaBWIbHOW mHpaMunbl. [IpaBuUIbHBIC
MHOIOTPAaHHHUKHW: TIPaBUJIbHAsE IpU3Ma M IPaBWIbHAS IHPAMHUAQ; IPAaBWIbHAs
TpeyroJibHasi MUpaMua U MPaBUIIbHBIN TeTpasap; KyO. IlpeacraBinenue o mpaBUIbHBIX
MHOT'OTPAaHHHUKAX: OKTA3JIP, NJOAEKAdAP U UKOCAIP.

BblunciieHre 31eMEeHTOB MHOTOIPAaHHHUKOB: pEOpa, AuaroHaiu, yrisl. llnomansb
OOKOBOI MOBEPXHOCTH U IMOJHOW MOBEPXHOCTHU MPSIMOM MPU3MBI, TUIONIab OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsIMO Mpu3Mbl. [lnomaas 60KOBOM MOBEPXHOCTH U
ITIOBEPXHOCTH ITPABUJIBHOM IMUPAMUJIBI, TEOPEMA O IUIOLIAAA YCEUEHHON TUPAMUBI.

CummeTpuss B MPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPUM  IPaBUIIbHBIX

MHOTOTpaHHUKOB. CUMMETpHUsI B MPABUIBHOM MHOTOIPAaHHUKE: CUMMETPUS
napajuiejienunesia,  CUMMETPUsT  NPaBWIBHBIX IIPU3M, CUMMETPHUS IPABUIBLHOU
MMAPAMUJBI.

[ToHsTHA:  UWIMHAPHUYECKAS  MOBEPXHOCTh,  KOHUYECKas  MOBEPXHOCTb,

cepuueckasi MOBEPXHOCTh, 00pa3yrolIre MOBEpXHOCTEeH. Tena BpalleHHs: IIUHAD,
KOHYC, YCEUEHHBII KOHYC, cdepa, map. B3anmHoe pacnonoxenue chepbl U MI0CKOCTH;
KacarelbHas IUIOCKOCTh K cdepe. M300pakeHune Ten BpallleHHs Ha IJIOCKOCTH.
Pa3séptka mununapa u konyca. CummeTpus chepsl U mapa.

O6bEéM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSIMOYTOIBHOTO
napaienenunega u ciencteuss u3 He€. OObEM NpsIMOM M HAKIOHHOW MPU3MBI,
HWIMHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa U MIapoBOTO CErMEHTA.
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KomOunanuu ten BpaiieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHasi B LIUIUHID,
onucanHas okoyio munuHapa. Ilepeceyenne cdeprsl u mapa ¢ miockocteio. Kacanue
mapa u cdepbl MI0CKocThio. [loHATHE MHOrOrpaHHHKA, OMHUCAHHOTO OKOJIO cepsl,
cdepsl, BIUCAHHOM B MHOTOIPAHHUK WJIHM TEJIO BPALLEHUS.

[Tnomaar NOBEpXHOCTH HIIMHAPA, KOHYCA; TUIOMAL cepbl U e€ yacTeu.

[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIANCH MOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpazoBanue mnomoOus, romoteTus. Pemienwe 3amay  Ha
IIJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue cedeHui MHOTOTPAHHUKOB M TEJI BPAILCHHS: CEYEHUS UWIMHIpA
(mapasuienbHO U MEPHEHAMKYJISPHO OCH), CEYEHUs! KOHyca (MapajiyieiIbHOe OCHOBaHUIO
Y IPOXOJIAIIEE Yepe3 BEPIIMHY), CEYEHUS 111apa; METOAbI IOCTPOEHUSI CEUEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/ IEPEHOCA CEKYIIEH MIIOCKOCTH.
IIpakmuueckoe 3anamue 36. Pemenne 3ana4 no teme «lIpuzmay.

IIpakmuueckoe 3anamue 37. Pemenne 3aga4 no teme «Ilupamugay.

Ilpakmuueckoe 3ansmue 38. IllocTpoeHne ceueHN MHOTOTPAHHUKOB.

IIpaxmuueckoe 3anamue 39. HaxoxxneHue miomaaei Ce4eHnii MHOTOIPAHHUKOB.
Ilpakmuuecxoe 3anamue 40. BrluuciaeHue miomwaal NTOBEPXHOCTH U 00beMa KPYIJIbIX
TeJl.

Ilpaxmuueckoe 3ansmue 41. Pemenue 3ana4 no reme «Kpyriabie Tenay.
Camocmoamenvras paboma 5. HaxoxaeHue 1miomajam Ce4YeHus: KpyTribiX Tell.

Pa3znen 10. Hauana MmareMaTH4eckoro aHaJn3a.

[TocnenoBarenbHOCTH, CIOCOOBI  3aJaHWs  MOCJeAoBaTenbHOCTE. Merton
MaTE€MaTUYeCKOM MHAYKUMU. MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHHS] MATEMAaTUYECKOTO aHaIN3a Kak aHain3a OECKOHEYHO MaJlbIX.

Apudmernueckas W TeoOMeTpudeckas Mporpeccuu. beckoHeduHO yObIBaroImias
reomeTpuyeckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH TeOMETpUYECKON
nporpeccuy. JIMHEMHBIM M OKCIOHEHUUAIBHBIA pocT. Yucno e . dopMyna CI0KHBIX
IPOLIEHTOB . Mcroyib30BaHUE MPOTPECCUU ISl PELICHUS peabHbIX 3a7a4 NPUKIaJHOIO
Xapakrepa.

HenpepsiBHble QyHKIMHU U UX cBoiicTBa. Touku pa3pbiBa. ACUMNTOTHI rpaduKoOB
¢bynkuuii. CoiicTBa (DyHKIMII HENpepbIBHBIX HAa OTpe3Ke. MeToJ WHTEpBajoB MAJis
peuieHus: HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX (YHKIMHA ISl pelieHus
3a/1a4.

[lepBass u BTOpas mpousBoAHble GyHKIMHU. OrmpeneneHre, Te€OMETPUUYECKUN U
(bu3HYeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoanbie snemMeHTapHbIX (yHKIMA. [IponsBomHas cyMMbl, MpPOU3BEICHUS,
YAaCTHOTO M KOMITO3ULIUU (QYHKITHI.

[IpumeHeHne TPOM3BOMHON K HCCIEAOBaHUIO (YHKIMA HA MOHOTOHHOCTH U
KcTpeMyMbl. HaxoxaeHne HanOONbIIET0 W HAUMEHBLIETO 3HAYCHWH HENpephbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumeHeHne NPOU3BOJHOM ISl HAXOXKJEHUS HAWIY4yllero peuieHus B
MPUKJIAJIHBIX 3aJa4ax, I ONPEACIICHUS CKOPOCTH U YCKOPEHUS IMPOLECCa, 3aJaHHOTO
bopmynoii unu rpaduKoMm.

[lepBooOpa3Hasg, OCHOBHOE€ CBOWCTBO  mepBooOpa3HbiX. IlepBooOpa3zHbie
aneMeHTapHbIX QyHkiui. [IpaBuiia HaxoxIeHus TepBOOOPa3HbIX.
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HNurerpan. ['eomerpuueckuii CMBICI WHTErpajia. BpiuncieHune omnpenes€éHHOro
uHTerpana no gopmyne Herotona — JleiiOnuma.

[IpumeHneHre uHTerpana g HaXO0XACHUS UIoUaAed TIOCKUX GUryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepsl  pemienuit  auddepeHuuanbHbIX  ypaBHEHUH. MaTtemaTuyeckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOLIECCOB C MOMOIIbIO AU PepeHINaTbHBIX YPAaBHEHUI.
Ilpakmuuecxkoe 3anamue 42. BplHCIEHWE YIEHOB IOCIEIOBATEIIBHOCTH W CYMMBI
OECKOHEYHO YOBIBaIOIIEH FeOMETPUIECKOM MTPOTrPECCHH.

Ilpaxmuueckoe 3anamue 43. BeluuciaeHre NPOU3BOAHBIX PA3IUYHbBIX (DYHKIIHMA.
Ilpakxmuueckoe 3amnamue 44. Pemenue 3amau mo Tteme «lIpomsBoaHas GyHKIIUH.
PU3NYECKUN U TEOMETPUUYECKUNA CMBICI ITPOU3BOIHON.

IIpakmuuecxoe 3ansamue 45. llpuMeHeHNE TPOU3BOIHOMN K UCCIIENOBAHUIO (HYHKIIUU.
Ilpakmuuecxkoe 3anwamue 46. IlocTtpoenue rtpadukoB GYHKIMA TPU  TOMOIIU
MIPOU3BOJHOM.

IIpaxmuueckoe 3anamue 47. BeIYUCIEHNUE ONPEAEICHHBIX HHTETPAJIOB.

lIpaxmuueckoe 3anamue 48. HaxoxneHue miomaad KpuBOJIMHENHON TPAEUN.
Ilpaxmuueckoe 3anamue 49. Pemienne 3ana4 no reme: «MHTErpan u ero npuMeHEHUE.
Camocmoamenvras paboma 6. VIHTerpan u ero npuMeHeHNe
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4. TemaTnueckoe IJIAHUPOBAHHUE, B TOM YUCJ/IE€ C YUYETOM paﬁoqeﬁ nporpaMmbl BOCIIMTAHUA C YKa3aHUEM KOJIHYECTBA
Yac0B, 0OTBOAMMbIX HA OCBOCHHC KaK/J10M TeMbI y‘-l@ﬁHOI‘O npeamera «MaTemaTukKa

No Tewma 3ansTHA Konunuect B Tom uncne JIP u3 ®1'0C COO
TL.11. BoyacoB |YP |II3 |K CP
Paznen 1. BBenenue B npeamer 2 2 0 0 0
1 Marematuka B HayKe, TEXHHKE, OKOHOMHUKE, HWH(POPMAIMOHHBIX | 2 2 JIP1- JIP8
TEXHOJIOTUAX M IPAKTUYECKOM JeATEeIbHOCTH. Bxiaxm poccuiickux
MaTEeMaTUKOB B Pa3BUTHE HAYKH.
Pa3znea 2. Pa3BuTHEe NOHATHS 0 YHCTIE 24 10 12 0 2
2 MHoOXecTBa, UX BUJIBI U CIOCOOBI 3a1aHus. J{narpammer Ditnepa — 2 2 JIP1.3
BenHa. JIP4.1
3 Onepanuu HaJ MHOKecTBaMU. OTHOIIICHHS] MEKTy MHOXKECTBaMHU. 2 2 JJP6.1,63-64;
4 BrinonHenue onepanuii HaJl MHOKECTBAMHU. 2 2 JIP7.2
5 Llenble ¥ panMoHabHbIE YKCaa. ApupMETHIECKUE ONIEPALIUN HAJ| 2 2 JIP8.1 - 8.2
palMoOHATBHBIMH YHCIaMU. beCKOHEUHbIE TEPUOIUIECKHE IPOOH.
6 IIpakTrueckas pabora 1. BeinmoiHeHue neficTBUI HaL 2 2
JEMCTBUTEIbHBIMU YHCIAMHU.
7 [TpubnmkeHHOe 3HAYCHNE BETMYMHBL. AOCOTIOTHAS M OTHOCUTEIbHAS 2 2
MOTPEIIHOCTH.
8 [ToHsATHE KOMIUTIEKCHOTO Yncia. I'eoMeTprudeckasl HHTEPIpETaLHs 2 2
KOMILUIEKCHBIX YHCEJL.
9 IIpakTryeckad pabora 2. BeimonHenne neficTBUM Hall KOMIDIEKCHBIMHU 2 2
YHUCJIaMH B airedpandeckoi Gopme.
10 | ToxxaecTBa U TOXKECTBEHHBIE IPEOOPA30BAaHUS HA/l YPABHEHUSIMU U 2 2
HEpaBEHCTBAMU
11 [TpakTryeckas pabota 3. Pemenue nenbix u ApoOHO — palliOHATBHBIX 2 2
YpaBHEHUH U HEPABEHCTB.
12 Pemenue npukiaaHbIxX 3a1a4 Ha COCTABJIEHUS YPAaBHEHU M HEPABEHCTB. | 2 2
13 JleicTBusl HaA AEHCTBUTEIILHBIMU U KOMIJICKCHBIMU YHUCJIAMH. 2 2
Paznen 3. Kopuu, cTenenu u jorapugmsl 28 14 12 0 2




14 | Kopuu u crenenu. KopHu U3 HaTypajabHOrO YMC/a U MX CBOICTBA. 2 2 JIP1.3

15 [IpeoOpa3oBaHue BEIPAKEHUH, COACPKAMNX PATUKAIIBL. 2 2 JIP4.1

16 | IIpaktrueckas pabora 4. JleiicTus ¢ apuhMETHIECKUMU KOPHAMU N — | 2 JIP 6.1,6.3 -6.4;
Ol CTEIICHH. JIP7.2

17 Pemenue npocTelmx nppanmoHaIbHbIX YPAaBHEHUM M HEPABEHCTBAMHU. | 2 JIP8.1 - 8.2

18 Crenenu ¢ paloHaJIbHBIMU NTOKA3aTENISIMHU U UX CBOMCTBA. 2 2

19 [IpeoOpa3oBaHue BIpAXKEHHH, COAEPIKALIUX PAIIIOHATbHbBIE CTETICHU 2 2

20 | Ilpaktuyeckas pabora 5. Pemenue npocTelmmx noka3aTelbHbIX 2
YpaBHEHUI U HEPABEHCTB.

21 Jlorapudwm uncna. OCHOBHOE JorapuMHUIECKOe TOXKIECTBO. 2 2

22 | Boiuncnenue norapudmon. CoiicTBa gorapudmos. 2

23 [IpaBuna geiictBus ¢ orapudmamu. Ilepexos Kk HOBOMY OCHOBaHHIO. 2 2

24 | Ilpaktudeckas pabora 6. [IpeoOpazoBanue norapuGMUICCKUX 2
BBIPAKEHUM.

25 Jlorapudmuyeckie ypaBHEHHS U HEPABEHCTBA, HX CHCTEMBI. 2 2

26 | Ilpaktuyeckas pabora 7. Pemenue npocteiiunx gorapupMuuecKux 2
YpaBHEHUH U HEPABEHCTB.

27 | Pemenue 3agau no teme: «KopHu, creneHu, Jorapugma». 2

Pa3znea 4. IIpsiMble U JIOCKOCTH B NIPOCTPAHCTBE 22 12

28 B3anmHoe pacnonoxeHue AByX NpsIMbIX B IPOCTPAHCTBE. 2 2 JIP1.3
[TapannenbHOCTh NPSAMOM M TJIOCKOCTH. JIP4.1

29 | IlpumeHeHMe pU3HAKa MapajuIeIbHOCTH MPSIMON U TUNIOCKOCTH IIPU 2 JIP 6.1,6.3 - 6.4;
pelIeHNH 3aa4. JIP7.2

30 | OGocHOBaHKE B3aMMHOTO PACTIONIOKEHHS MPSIMBIX, IPSIMOM ¥ TNTOCKOCTH B 2 2 JIP8.1-8.2
MPOCTPAHCTBE.

31 [TapasienbHOCTh ITOCKOCTEN M X CBOMCTBA. 2 2

32 | [lepneHauKyIsIpHOCTH MPSAMOM U I1ocKocTH. [lepnenaukymsp n 2 2
HaKJIOHHA.

33 | IlpakTuueckas pabora 8. HaxoxeHue yria Mexy IpaMoi u 2
IJIOCKOCTBIO.

34 | [IByrpasHblil yroa. Yroa MexIy MI0cKocTAMU. [leprnenauKyaspHOCTh 2 2

JIBYX IIJIOCKOCTEH.
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35 [Tapamnensubrit nepenoc. CUMMETPUST OTHOCUTEIIBHO TIJIOCKOCTH 2 2
[TapainesnbHOE IPOEKTUPOBAHMUE.
36 | [Inomaap oproroHanbHOM npoekuu. M3o00pakeHne NpocTpaHCTBEHHBIX | 2 2
uryp.
37 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE. 2
38 | IIpakruyeckas paGota 9. Pemenue 3a1a4 o teme: 2 2
«IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY.
Pa3nea 5. KomOunaropuka 10 4 6
39 | Kom6unaropuka. OCHOBHbIE TOHATUSI KOMOMHATOPUKU: N-(hakTopHal, 2 2 JP1.2-1.3
pa3MelIeHNEe, IEPECTAaHOBKA, COUETaHUE. JIP4.1
40 3ajauu Ha MOACYET YKCJIa pa3MEIICHU, IEPECTAHOBOK, COUETAHUU. 2 2 JIP 6.1, 6.3 - 6.4;
41 [TpakTrueckas pabota 10. Pemenue npoctedmmx KOMOMHATOPHBIX 2 2 JIP7.2
3a7ad4. JIP8.1-8.3
42 | ®opmyna bunoma HeroTtona. CBoiCTBa OMHOMHHAIBHBIX 2 2
kodddurmentoB. Tpeyronpauk [Tackans.
43 [IpakTrueckas pabota 11. Pemenne komOuHaTOpHBIX 3a1a4. [IpaBuio 2 2
CYMMBI M NIPAaBUJIO IPOU3BEICHUSI.
Pa3znesn 6. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTRBE. 18 4 10
44 | Tlonstue BexkTopa. PaBeHcTBO BeKTOpOB. CiI0’KE€HUE U BHIYMTAHUE 2 2 JIP1.3
BeKTOpOB. KoMIiaHapHbI€ BEKTOPHI. JIP4.1
45 | Ilpaktudeckas pabora 12. Cymma HECKOIBKUX BEKTOPOB. Y MHOXKEHHE 2 2 JIP 6.1,6.3 - 6.4;
BEKTOpa Ha YHUCJIO. JIP7.2
46 | IIpsmoyroabpHas cucTeMa KOOpAUHAT B IpocTpaHcTBe. KoopauHaTel 2 2 JIP8.1-8.2
BEKTODA.
47 Bekrtops! B npocTpancTBe. JleicTBUS HaJ BEKTOpAaMHU B KOOPJIUHATHOM 2
dbopme.
48 IIpocreiimue 3a1a4u B KOOpAMHATAX. Y paBHEHUE CHEphI. 2 2
49 | IlocTpoeHue yria MeXy BeKTopamMu. Berurcienue ckaisipHOro 2 2
IIPOU3BEICHUS] BEKTOPOB.
50 | CummeTpus B IpOCTPaHCTBE (LIEHTpalibHAsA, OCEBasl, 3epKajbHasl, 2 2
napaJuieIbHbIA IEPEHOC)
51 KoopauHatsl 1 BEKTOPBI. 2
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52 | IpakTudeckas pa6ota 13. MeTo KOOPIMHAT B IPOCTPAHCTBE. 2 2

Pa3nen 7. OCHOBBI TPUTOHOMETPHH 24 12 10

53 Paanannas mepa yrna. BpamarensHoe npuxenue. CHHYC, KOCHHYC, 2 2 JIP1.3
TAQHT'€HC U KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPUUECKHE JIP4.1
TOXKIECTBA. JJIP6.1,63-64;

54 [IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB IS 2 2 JIP7.2
BBIYUCIICHUS 3HAYCHUH TPUTOHOMETPUUECKUX (PYHKIMIA 110 0HOM U3 JIP8.1-8.2
HUX.

55 | OcHoBHbIE (POPMYIIBI TPUTOHOMETPUU: (HOPMYJIBI CIIOKEHHS, YIBOCHUS, | 2 2
npeoOpazoBaHusl CyMMbI TPUTOHOMETPUUECKUX (QYHKIUH B
IIPOU3BEJICHUE U IPOU3BEACHHUS B CYMMY.

56 | IIpaktuyeckas padora 14. [IpeobpasoBaHue mpoCTEHIITIX 2 2
TPUTOHOMETPUUYECKUX BBIPAKEHUH.

57 | ObpatHble TPUTOHOMETPUUYECKHUE (PYHKITUH. 2 2

58 [IpocTeliiiie TPUroHOMETPUIYECKUE YPABHEHHSL. 2 2

59 | IlpakTrueckas pabora 15. PemeHre npocTeHIMX TPUTOHOMETPHUYECKUX | 2 2
YpaBHEHUH.

60 | Pemenue npocTedMX TPUTOHOMETPUUECKUX HEPABEHCTB. 2 2

61 Pemienue cucremM TPUrOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB. 2 2

62 OCHOBBI TPHTOHOMETPHH. 2

63 Pemenue 3a1a4 mo Bcemy Kypcy. 2 2

64 KoHTposibHas paboTa 1o BceMy Kypcy. 2 2
HUTOTI'O B 1 cemecTpe 128 58 58

Paznen 8. ®ynknumn u rpapuxku 22 10 12

65 [Honstue @pynkunu. CriocoOs! 3a1anus QyHKIUHM, UX TpapuKu U 2 2 JIP1.3
CBOWCTBA. JIP4.1

66 | OmnpeneneHre YeTHOCTH M HEYETHOCTH PA3IUYHbIX (QYHKIUH. 2 2 JIP 6.1,6.3 - 6.4;

67 | [IpomexxyTKu Bo3pacTaHHs U yObIBaHUS, HAMOOJIbIIEE M HAMMEHbIIICe 2 2 JIP7.2
3HA4YeHMsI, TOUKH SKCTPEMYMaA. JIP8.1 - 8.2

68 | IIpakTuueckas pabota 16. HaxoxeHue cBOICTB (yHKIHH. 2 2

69 CTeneHHbIC U TTOKa3aTelbHbIe (DYHKIIMM M UX CBOMCTBA. 2 2
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70 | Jlorapudmuueckue GyHKIMU U UX CBOMCTBA. 2 2
71 Ipaktuyeckas pabdota 17. [TocTpoenue rpaduKoB MoKa3zaTeIbHbIX U 2 2
jorapuMuuecKux QyHKIIHH.
72 | TpuronomeTrpuueckue HyHKIMHU, UX CBOWCTBA U TpadUKH. 2 2
73 ITocTpoenune rpa@KoB TPUTOHOMETPUUECKUX (DYHKITHH. 2 2
74 | Iloctpoenue rpadkoB KyCOYHO — HEMTPEPHIBHBIX (YHKIIUH. 2 2
75 [Toctpoenue rpadukoB QyHKIHH. 2
76 | IlpakTuueckas pabora 18. Pemenue 3agau no reme « OyHKIUH, UX 2 2
CBOICcTBaA U rpaduKm»
Paznen 9. MHOrorpaHHMKHU M KPYIJible TeJia 30 14 12
77 | Honsatue muororpannuka. [Ipusma. Bunel npusm. [apamnenenunen, 2 2 JIP1.3
KyO. JIP4.1
78 | bokoBas 1 oJHas MOBEPXHOCTh MPU3MbI. O0BEM MPU3MEL. 2 2 JIP 6.1, 6.3 - 6.4;
79 IIpakTuyeckas pabora 19. Pernenue 3amau o teme «IIpusmay. 2 2 JIP7.2
80 | Mupamuna. [paBunbHas nupamuaa. Y ceueHHas NUpaMua. 2 2 JIP8.1 - 8.3
81 BbokoBas 1 mosHas MOBEpXHOCTh nupamMuabl. O0beM NUpaMUIbL. 2 2
82 | IlpakTryeckas pabora 20. Pemenne 3anau no reme «Ilnpamugay. 2 2
83 Pemienue 3anau no reme « MHOTOTpaHHUKI. 2
84 CummMmetpusi B ipocTpaHcTBe. [loHsATHE MPaBUIILHOIO MHOTOTPAHHUKA. 2 2
85 | IloctpoeHue ceueHnii MHOTOTPaHHHUKOB. 2 2
86 IIpaxTrueckas pabora 21. HaxoxneHue miomanei ceueHnit 2 2
MHOTOTPaHHHKOB.
87 | Tena Bpamienus (HUIUHAP, KOHYC, cdepa, map). 2 2
88 | BoruncieHue miomaan NoBEpXHOCTU U 00beMa KPYIJIbIX Tell. 2 2
89 | HaxoxaeHue mIoniaau CeYeHus: KPyIJbIX TeJl. 2
90 B3anmHoe pacniosioskeHre chepbl U MIOCKOCTH. 2 2
91 [Ipaktuyeckas paGora 22. Pemenue 3ama4 no reme «Kpyrisie Temnay 2 2
Paznea 10. Hauaia MmaTeMaTHYeCKOT0 aHAJIA3A 38 18 16
92 Yucosad rocienoBaresIbHOCTh. CriocoOb! 3aaHis ITOCIEN0BATEIbHOCTH. 2 2 JIP1.3
93 [pakTuyeckast padota 23. BerducneHue 4eHoB MOCIeIOBaTeIbHOCTH U 2 2 JIP4.1
CYMMBbI OECKOHEYHO YOBIBaIOIIEH FeOMETPUUECKON MPOrPECCHHL. JIP 6.1,6.3 - 6.4;
94 | TlonsiTvie 0 MPOU3BOJIHOM, €€ TCOMETPHUUCCKUN M (PU3MUCCKHIA CMBICIL. 2 2 JIP7.2
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95 | ®opmyiibl u ipaBwiia AuddepeHuupoBaHus PyHKINHN. 2 2 JIP8.1-8.3
96 BrluricrieHre MpOU3BOAHBIX PA3IHUHBIX (YHKITHIA. 2 2
97 Pemenue 3amay Ha HU3UIECKUN CMBICI TPOU3BOTHOM. 2 2
98 | Pemenue 3a1a4 Ha MPUMEHEHHE T€OMETPUUECKOTO CMBbICIIA 2 2
MIPOM3BOJTHOM.
99 | IlpakTrueckas pabora 24. Pemenne 3agau o teme «IIponsBoanas 2 2
byHkmiA. DU3NYECKUN U TEOMETPUIECKUN CMBICI IPOU3BOTHOMNY.
100 | Pewenue 3a1a4y Ha PUIIOKEHUS 2
MIPOU3BOTHOM.
101 | Ilpuznak Bo3pactanus (yObiBaHus) GyHKIMU. KpuTHueckue Touku 2 2
byHKIMH. MakKCHMyMbI 1 MUHUMYMBI.
102 | [IpumeHeHHe MPOU3BOTHON K MCCIEAOBAHUIO (DYHKITHH. 2 2
103 | [Ipaktuyeckas padora 25. [loctpoenue rpadpukoB GyHKIHHI IpU 2 2
MTOMOUIMY ITPOU3BOIHOM.
104 | IlepBooOpa3Has u uHTErpas. IHTErpaabl OCHOBHBIX dJIEMEHTAPHBIX 2 2
¢ynkuunit. Popmyna Herorona—IJleiibauma.
105 | BeruucieHnue HeonpeaeaeHHbIX HHTErPaioB. 2 2
106 | [Ipaktudeckas padora 26. BerauciieHne onpeaesieHHbIX HHTETPAJIOB. 2 2
107 | 'eomerpuueckuid U HU3HYECKUIN CMBICI OMPEICTICHHOTO MHTETpaa. 2 2
108 | HaxoseHue miomaad KpUBOJIMHEUHOW Tpareiuu. 2 2
109 | MuTerpan u ero npuMeHeHHeE. 2
110 | Pemenue 3aga4 no teme: «MIHTErpas u €ro NpUMEHEHUE). 2 2
Pa3jen 11. BeposiTHOCTH M CTATHCTHKA. 38 16 20
111 | BepossTHOCTb COOBITHSI, X BUIbI 1 CBOWCTBA. 2 2 JIP1.2-1.3
112 | TeopeMsbl CIOKEHNSI 1 YMHOKEHHSI BEPOSITHOCTEM. 2 2 JIP4.1
113 | [pakrudeckas pabora 27. PemieHus KiacCHIecKux 3a1a4 TEOpUH 2 2 JJP6.1,6.3-6.4;
BEPOSTHOCTEH. JIP7.2
114 | JIuckpeTHas ciTyyaiiHasi BEIMYMHA U €€ XapaKTEPUCTUKH. 2 2 JIP8.1 - 8.3
115 | Beruncnenue xapakrepuctuk JICB. 2 2
116 | IlpencraBnenne TaHHBIX (TaOIUIIBL, TUArpaMMBbl, rpaduky). YncioBble 2 2
XapaKTEepUCTUKU MOJIA.
117 | I'padbl, uX BUJIBL. 2 2
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118 | Ilpencrarienue 3a1a4n ¢ MOMOIIBIO rpada. 2 2
119 | Ipaktuueckast pabota 28. Perienue 3a1au ¢ IoMOLIbIo Ipados. 2 2
120 | HepaBenctBo YeoOnimiea. Teopema YeOniena. 2 2
121 | Teopema beprysumi. 3aKoH OOJIBIIMX YHCEIL. 2 2
122 | BbIOOPOUYHBII METOT MCCIICIOBAHUIA. 2 2
123 | IIpenmer MaTeMaTuueckoi CTaTUCTHKU. Ee posi B e TeTbHOCTH YeIoBeKa. 2 2
124 | BeIOOpKH U BEIOOPOYHBIE paCTIpe/IeTICHHS. 2 2
125 | CocraBieHue 3aK0OHa CTATUCTHUECKOTO PaCTIpeICIICHNsT BHIOOPKH. 2 2
126 | IlocTpoeHue NOJIMIoHa U THCTOTPAMMBL. 2 2
127 | Ipaktuueckas padora 29. Perienne 3a1a4 MaTeMaTH4eCKOM CTATHCTUKU. 2 2
128 | Pemenue 3aau TB u MmaremaTrieckoi CTaTUCTHUKY. 2
129 | Ipakrtuyeckas pabora 30. Pemenne 3agau TB 1 MaremaTuueckoi 2 2
CTaTUCTHKU.
Pa3znen 12. YpaBHeHNs U HEPABEHCTBA 56 28 28 0
130 | MeToabl penieHrs ypaBHEHUN: pa3oKeHUE HA MHOKUTEIIH, 3aMEHA 2 2 JP1.2-1.3
MEPEMEHHOM, MOICTAaHOBKA, TPahUIESCKHIA. JIP4.1
131 | Pemenue ypaBHEHUHN pa3IMuYHBIMU METOIAMM. 2 2 JIP 6.1, 6.3 - 6.4;
132 | PerieHrie HEpaBEHCTB Pa3IMYHBIMKH METOIAMH. 2 2 JIP7.2
133 | Pemenne ypaBHEHHI U HEPABEHCTB IPa)MIECKUM METOIOM. 2 2 JIP8.1 - 8.3
134 | Ilpaktudeckas padora 31. Pemenue ypaBHEHM 1 HEPAaBEHCTB 2 2
rpaduuecKuM METOJIOM.
135 | Pemienue ypaBHeHHH B KOMIUIEKCHBIX YHCIIAX. 2 2
136 | Ilpaktuueckas padora 32. Pemenne ypaBHEHH B KOMIUICKCHBIX 2 2
YyHclax.
137 | YpaBHEHMS U CUCTEMBI YPAaBHEHUH C IBYyMs IEpEMEHHBIMU. MeToapl ux | 2 2
peILICHuUS.
138 | I'papuyecknii ciocoO perieHus: ypaBHEHU 1 HEPaBEHCTB C IBYMS 2 2
MIEPEMEHHBIMH.
139 | Onpenenurens. Pemenue cuctem ypaBHeHuit metosiom Kpamepa. 2 2
140 | [paktuueckas pabora 32. Pemenue CJIY metogom Kpamepa. 2 2
141 | Pewenune 1poOHO-pallMOHANBHBIX U UPPALMOHATIBHBIX YPaBHEHUH U 2 2

HCPaBCHCTB.
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142 | Pewienue 3a/1a4 Ha COCTAaBJICHUE YPAaBHEHUM. 2 2

143 | Ilpaktuyeckas padora 32. Pemenue 3a/1a4 Ha COCTaBJICHUE YPaBHEHUH U | 2 2
CHUCTEM YpaBHEHUM.

144 | OcHOBHBIE TPUEMBI PEIICHHS TOKA3aTENbHBIX U JTOTapHU(PMUIECKUX 2 2
YpPaBHEHUH U UX CUCTEM.

145 | Pemenue noka3aTeiabHbBIX U JIOTapU(MUUYECKUX YPAaBHEHUH U CHCTEM 2 2
YpaBHEHUH.

146 | Pemenue moka3aTeiabHBIX U JIOTapU(MUIECKUX HEPABEHCTB M CUCTEM 2 2
HEPaBEHCTB.

147 | PelueHne TpUrOHOMETPUUECKUX YPABHEHUI U UX CUCTEM. 2 2

148 | PemieHue TpUrOHOMETPUYECKUX YPABHEHUN U CUCTEM YpaBHEHHIA. 2 2

149 | PemeHue TPUrOHOMETPUYECKUX HEPABEHCTB M CHCTEM HEPABEHCTB. 2 2

150 | PemieHue TpUrOHOMETPUUYECKUX HEPABEHCTB M CUCTEM YPaBHEHUH. 2 2

151 | [Ipaktuyeckas padora 33. PemieHue TpUrOHOMETPUUYECKUX YpaBHEHUN U | 2 2
HEPaBEHCTB.

152 | Pemenue 3a1a4 no TemMe « Y paBHEHHUS] 1 HEPABEHCTBA 2 2

153 | Ilpaktuueckas padora 34. Pemenne 3amad no Teme « Y paBHEHUS U 2 2
HEPAaBEHCTBA»

154 | Pemenue npuKiIaaHbIe 33144 CPEICTBAMH MAaTEMaTHYECKOTO aHAIHN3a. 2 2

155 | Pewuenue npukiaaHbIX 3a/1a4 € UCIOJb30BAHUEM T€OMETPUUYECKUX 2 2
MOJIeNEH.

156 | Pemienue npuKiIaJHbIX 3314 C OMOIIbIO BEPOSITHOCTHBIX MOJIETIEH. 2 2
HUTOI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpoMe:kyTOUHasi aTTECTALUS 8 popme:

KOHTPOJILHOH paboThI B 1 cemecTpe 1

9K3aMEHa BO 2 CEMECTpe 2

Bcero 315 144 | 144 12 |12
(315+18)
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4. MarepuajibHO-TEXHHYECKOE o0ecreyeHne NMpenoaaBaHusi yueOHOro
npeaMera «MaremaTuka»

OcBoeHue mporpaMMmbl yueOHOro mpeamera «MaremaTuka» Mpeanoiaraet
Hanmuyue ydeOHoro xkabmHera «MaTemaTHkay, B KOTOPOM HUMEETCS BO3MOXKHOCTh
o0ecrneunTh CBOOOIHBIN JOCTYN B ceTh IHTepHET BO BpeMs y4eOHOTO 3aHATHS U B
nepuoj BHEY4YeOHOH JeATeIbHOCTH OOydJaromuxcs (SJICKTPOHHBIM KHHTaM,
MpaKTUKyMaM, TecTaM), MpEeAyCMOTpeHa AMCTaHlMOHHAas (opma (pabora uyepes
MHTEPHET Pecypchl, paboTa B CHCTEME JUCTAHIIMOHHOTO O0Y4YeHHs Ha 00yJaromniei
matgopme Moodle 1.1.).

QOoopyoosanue yuebnozo kabunema:
e TlocamouHble MecTa MO KOJUYECTBY CTYAEHTOB;

e PaGouee MecTo mperoaBarTers;

e KiaccHas 10cKa;

e KommnbroTep B cOOpe: CUCTEMHBINA OJI0K, MOHUTOP, KJIABHATYPa, MbIIIb;
e [IpoeKnMOHHBIN dKpaH;

e MynbTUMEIUAIIPOEKTOD;

e (CpeacTBa TEIEKOMMYHUKAIIMU (JIOKAJIbHASI CETh KOJIIEKA);

e MynbTHMEIHAPECYPCHI IO MATEMATHKE.

Texnuueckoe oOcHalleHHME KaOWMHETa TNPelyCMaTPUBAET JAMCTAHIIMOHHBIE
(bopmbl pabOTHI.

C[}CZ!CTB& 06}[‘{CHI/I$I IIpu AVCTAHIIMOHHOMN {]20[2M€ !HOpMaTI/IBHO-CHpaBO‘IHaH

JuTepaTypa, KOMIUICKT IUIAKATOB, TEMAaTUYECKUX CTEHJIOB, WHCTPYKIMOHHBIC
CTEHJIbl, MYJIbTUMEINNHBIA KOMIUIEKC. JIOKanbHAs CETh KOJUIECIKA, TPOTPAMMHOE
obecrnieueHue oOIero u MnpodecCHOHAIBHOTO Ha3HAYEeHUS, KOMIUIEKT Y4ueOHO-
METOJIUYECKOU IOKYMEHTAIUH).

B ycnoBusix 1ucTaHIIMOHHOTO O0YyYEHUS:

- MHCTPYKTX M BbIJa4a 3aJaHHUsl IPOU3BOAUTCS Ha DJIEKTPOHHOM pecypce
KOJIJIC KA,

- oOpaTHas CBsI3b U KOHCYJbTAIIMHM OCYIIECTBIISIIOTCS Ha 3JICKTPOHHOM pecypce
KoJutepka u Skype;

- BBINIOJIHEHHBIE 33JIaHMsl XPAHATCA Ha DJJIEKTPOHHOM pEcypce B pasjielie
M3y4aeMOM JUCIUIIINHBI.

B  cocraB = y4eOHO-METOAMYECKOTO M  MaTepUalbHO-TEXHUYECKOTO
o0ecrieyeHusi NpOrpaMMbl  yuyeOHOW AUCHUIUIMHBI «MaTtemaTtuka» BXOIUT
ouonuomeunuwlil oHo.

B Oubnuoreunbli  (QoHA BXOAAT YYEOHUKH, Y4E€OHO-METOAUYECKUE
KOMILJIEKTBI, 00€CIeUYnBalOUIME OCBOEHUE YUEOHOU NUCHMIUIMHBI «MaTemaTukay,
PEKOMEHIOBaHHbIE WJIM JOMYIICHHbIE JJI MCIOJIb30BaHUs B MPO(EeCCHOHATBHBIX
o0pa3oBaTeIbHBIX OpraHu3alUsaX, Peaju3yoluXx 00pa30BaTEIbHYIO MPOrpaMMy



cpenHero obmero ooOpaszoBanus B mpenenax ocBoeHuss OITOII CIIO na 6aze
OCHOBHOTO 0011IeT0 00pa30BaHuUs.

bubnuoTteunplii  QoHJ  MOMOTHEH SHUMKIONEIUSMHU, CIPABOUYHUKAMH,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPOU U IPYTOM JINTEPATYPOU
10 pa3HbIM BOIIPOCAM MAaTEMaTHKHU.

Nudpopmanunonnoe odecneyenmne
OcHoBHas JuTEpaTypa

1. bammakos, M. U. MaremaTtuka [TekcT]: yueOHUK I CTYJEHTOB YUPEKICHUIMA
CIIO/ M. U. bamMakos. - 6-¢ u3f., ctep. - M.: Akagemus, 2019. - 254 c.: iB. ui. -
(ITpodeccronanpHoe 00pa3oBaHuUe).

2. bammvakoB, M. U. Maremartuka. 3amadnuk [TekcT]: ydeOHHMK I CTYyACHTOB
yupexaenuit CI1O / M. U. bammaxkos. - 5-e u3z., crep. - M.: Axanemus, 2018. -
416 c.: ni. - (ITpodeccnonanbHOE 00pa3OBaHME).

3. boromonioB H. B. Ilpaktnueckue 3ansatusa no maremaruke. B 2 4. [Tekcr]:
yuebHoe nocodue st CI10/ H. B. Boromosnos. Y. 1. - 11-e u3zz., nepepad. u jom. -
M.: IOpaiit, 2019. - 327 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

4. boromonoB H. B. Ilpaktnueckue 3anstuss no marematuke. B 2 4. [Tekcr]:
yuebHnoe nmocooue mis CI10/ H. B. boromonos. Y. 2. - 11-e u3x., nepepad. u jor. -
M.: IOpaiit, 2019. - 252 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

5. I'puropees, C. I'. Marematuka [TekcT]: yueOHUK AJis CTYACHTOB YUPEKJICHUN
CIIO / C. T. I'puropses, C. B. UBonruna; nox pen. B. A. I'ycesa. - 14-e u3n., crep.
- M.: Axanemust, 2019. - 416 c.: uB. wi. - (ITpodeccronansHoe obpa3oBaHue).

JlonoiHUTEIbHAS JIUTEepaTypa
1. Anrebpa u Hagana matematudeckoro ananmsa. 10-11 kmacest [Tekct]: yueOHUK
s oOmieo0pa3oBar. YUYpeXIACHM C MpWI. Ha 3JeKTpoH. Hocutene/ A. H.
Konmoropos, A. M. A6pamos, 0. I1. Aynuuieis; pen. A. H. Koamoroposa. - 21
m3a. - M.: [Ipocsemenne, 2012. - 384 c.: ui.
2. I'eomerpus. 10-11 xn. [Tekct]: yueOHUK AJjisi 001I€00pa3oBaT. yUPEKICHUI:
0a3oBeii W mpoduabHbld ypoBHu/ JI. C. Atanacsan, B. ®. byryzos, C. b.
Kanomries. - 19 uzn. - M.: [Ipocsemenue, 2010. - 255 c.: un. - (MI'Y-mkoue).
3. NanasH, A. A. Maremaruka [Tekcr]: yueOnux/ A. A. HagasH. - 2 u3a. - M.:
®dopym, 2010. - 544 c. - (IIpodeccrnonanbHOEe 00pa30BaHMUE).

JJIeKTPOHHBbIE HH(POPMALIHOHHBbIE PeCypPChl

1. www.fcior.edu.ru (denepanbhbii LEHTP UH(OPMAIMOHHO-
o0pa3oBaTeIbHBIX PECYPCOB).

2. wwww.dic.academic.ru (AxkaneMuk. Cl1oBapy U SHUUKIIONEINH).

3. www.booksgid.com (Books Gid. DnextponHas 6ubanorexa).

4. www.window.edu.ru (Enunoe OKHO J0CTyITa K
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oOpa3zoBaTenbHBIM  pecypcaM). Www.st-books.ru
ydeOHas JIuTeparypa).

5. www.alleng.ru/edu/phys.htm (ObpazoBaTenbHbIE
NurepHera — MatemaTuka).
6. www.kvant.mccme.ru (HayIHO-TIOIYJIAPHBINA

bu3uKo-MaTeMaTudecKuii sxypHai «KBaHT»).

(JIyumras

pecypchl
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