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1. [losicHuTEILHAS 3aNIMCKA

Pabouass mporpamMma y4yeOHOW aucUUIUIMHBI «Marematuka» pa3paboTaHa Ha
ocHoBanuu TpedoBanuii ®I'OC COO, OOIT COO u ®I'OC CIIO gns peanusanuu
oOpazoBatenpHol  mporpammbl  09.02.07  HMHopmalimoHHbIE  CUCTEMBI U
POrpaMMHUPOBAHHUE.

VYueOHplii npeamer «MaremaTtuka» BXOAMT B 0011€00pa30BaTENIbHBIN IUKII,
HOJUKII: 00s13aTeNIbHAs YaCTh, YIIIyOJICHHBIN YPOBEHb U YUTAETCA Ha IEPBOM Kypce
oOyJeHUsI.

2. [lnanupyembie pe3yJibTATHI 0CBOEHHS YU4eOHOr0 npeaMera «MaTteMaTuKay.
B pesynbrare m3ydenus ydeOHOro mnpenmMera «MaTemaTuka» CTYACHT JOJDKEH
copMUpPOBaATH CIEAYIOMINE PE3YIbTAThI

JIMYHOCTHBIE Pe3yJabTATHI:

JInyHOCTHBIE pe3ysbTaThl OCBOCHHUSI y4yeOHOro mpeamera «MaremaTukay
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TIO3MIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllMi,  TO3UTUBHBIX  BHYTPEHHUX  YyOEXKIEHUH,  COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUUCKOr0 OOIECTBa, pacCIIUpPeHHe KU3ZHEHHOTO
ONbITAa U OMbITA JEATEIIBHOCTH B IPOLIECCE PEaTn3ali OCHOBHBIX HaNpaBJICHUN
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

JIP 1 zpasicoanckozo eocnumanusi:

JIP 1.1 cdopMupoBaHHOCTH TPAKIAHCKOHN MO3UIIMHA O0YYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0O YWJIEHA POCCUIMCKOr0 OOIIECTBA;

JIP 1.2 npencraBieHueM O MaTeMaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHHUS
Pa3IUUHBIX CTPYKTYp, SIBJICHUN, MNPOUEAYp TpaxaaHCKOro oOiecTBa (BBIOOpHI,
OIPOCHI U TP.);

JIP 1.3 ymeHunem B3aMMOJEHUCTBOBATh C COUAIIBHBIMA UHCTUTYTaMU B COOTBETCTBUHU
C UX QYHKIMSIMU U Ha3HAYCHUEM;

JIP 2 nampuomuueckoz2o 60CRUmMaHus:

JIP 2.1 cpopMHpOBaHHOCTh POCCUHUCKON T'PAKIAHCKONH MJICHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaT€MaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUMCKHUX MAaTEMAaTHUKOB U POCCHUMCKOM MaTeMaTUYECKOW LIKOJIBI, K
WCIIOJIb30BAHUIO OTUX JOCTIDKEHWW B JPYTUX HAyKax, TEXHOJOTHUAX, cdepax
SKOHOMUKH;

JIP 3 dyxoeno-npagcmeennozo éocnumanus:

JIP 3.1 oco3naHreM AyXOBHBIX LIEHHOCTEN POCCUUCKOrO HAPOa;

JIP 3.2 chopMupOBaHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUYECKOTO IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM OCTHKCHUUA HAYKH U JIESITEIBHOCTHIO
YYEHOIO;

JIP 3.3 oco3HaHueM JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;

JIP 4 3cmemuueckozo 6ocnumanus:



JIP 4.1 screTHYecKMM OTHOILIEHHEM K MHUpPY, BKIKOYAs 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a71a4, PEIICHHM, PACCYKICHUN;

JIP 4.2 BOCHpHMMYMBOCTBIO K MAaT€MaTUYECKUM AaCIEKTaM pa3JIuYHbIX BHUJOB
UCKYCCTBA;

JIP 5 ¢husuueckozo 6ocnumanus:

JIP 5.1 chopMHpOBAaHHOCTH YMEHHUS TPUMEHITh MaTEMATHYECKUE 3HAHUS B
HWHTEpecax 3I0pOBOro M 0e30macHOro oopasza >KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (37I0pOBO€ NHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUUA U
OTJIbIXa, perysipHas pu3nyeckasi akTUBHOCTH);

JIP. 5.2 (Qusumyeckoro COBEpIICHCTBOBAaHUS IMPU  3aHIATUSIX  CIIOPTHUBHO-
03JOpPOBUTEIILHON JIESITENIBHOCTBIO;

JIP 6 mpyooeozo eocnumanus:

JIP 6.1 TOTOBHOCTBIO K TPY1y, OCOZHAHUEM IIEHHOCTHU TPYI0JIIO0MUS;

JIP 6.2 wmHTEepecoM K pasznuyHbiM cdepaMm MNpodeCcCHOHATBHON NIeITeIbHOCTH,
CBSI3aHHBIM C MAaTEMAaTHKON U €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN
BBIOOp Oyayiiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIE KU3HEHHbIE M1aHbl; JIP
JIP 6.3 rOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMaTH4eCKOMY OOpa3oBaHUIO MU
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

JIP 6.4 rOTOBHOCTHIO K AaKTMBHOMY YYacCTHIO B PEIICHUU MPaKTUYECKUX 3aaad
MaTeMaTU4YECKOW HaMPaBJICHHOCTH;

JIP 7 3Kkon02uueckozo 60Cnumanus:

JIP 7.1 chopMHUPOBAaHHOCTh 3KOJOTMYECKOW KYJIbTYphbl, IMOHWMAHHUEM BIUSHUSA
COLIMAIbHO-3KOHOMUYECKUX TIPOLIECCOB HAa COCTOSIHUE MPUPOJHOW M COLUAIBbHOU
Cpellbl, 0CO3HAHHUEM TJI00ATBHOTO XapaKTepa dKOJIOTUUECKHUX MPOoOIeMm;

JIP 7.2 opueHTalueil Ha IpUMEHEHHE MAaTEeMAaTUUYECKUX 3HAHUH JIJIs1 peLlIeHUs 3a71a4 B
00JIaCTH OKpYXAIOIIeH Cpelbl, INIAHUPOBAHUS TTOCTYIIKOB M OIEHKH MX BO3MOHBIX
IIOCJIEACTBUN U1l OKPYKAIOIEH CPE.IbI;

JIP 8 yennocmu Hayynoz2o no3Hauus:

JIP 8.1 chopMUpOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKH, IOHUMAaHUEM MaTeMaTU4eCKOM
HayKH Kak cepbl 4eJIOBEUECKON AeATEILHOCTH, ATAMOB €€ Pa3BUTUSI U 3HAYUMOCTH
JUTISL Pa3BUTHS IUBUITU3ALINHY;

JIP 8.2 oBmageHHWEM S3BIKOM MAaTEMAaTUKM M MAaTEMATHYECKOM KyJIbTypOW Kak
CPEICTBOM MO3HAHUS MHUPA;

JIP 8.3 TOTOBHOCTBIO OCYILIECTBIISITh MPOEKTHYHD M  HCCIEI0BATEIbCKYIO
JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

B npoyecce oocmudicenuss TuuHOCMHBIX pe3yibmamos 0C80eHUs 00Y4arouuUMUcs
npocpamMmul cpedHe2o 00we20 006pa308anus y 00YYAIOWUXCA COBEPULEHCHIBYEMCA
IMOYUOHATLHBLI UHMENTEKN, NPEeONnoaaA2alowuli ChOpMUpPOBAHHOCMb!

CaMOCO3HaHMS, BKJIIOYAIONIETO CIOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHATILHOMN cepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOpPETYJUPOBaHUSI, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHUE [PUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJICHUE, CIIOCOOHOCTh aAaTUPOBATHCS K AMOIIMOHATLHBIM
U3MEHEHUSIM U TPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPECHHEW MOTHBAIIMW, BKJIIOYAIOIMIEH CTPEMJICHHE K JOCTHIKCHHUIO LEIU |
yCIIEXy, ONTMMHM3M, HWHULIHMATUBHOCTb, YMEHHE JIEMCTBOBAThb, HCXOJA W3 CBOUX
BO3MOKHOCTEH;

SMITATUH, BKJIIOYAIONIEH CHOCOOHOCTh ITIOHMMAThL SMOIMOHAIBLHOE COCTOSHHE
JIPYTUX, YYUTBIBaTh €r0 MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMATIbHBIX HABBIKOB, BKJIFOYAIOIIUX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHUS C
JPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3peiiaTh KOHMIUKTHI.

MertanpeaMeTHblie:

MertanpeaMeTHbIe  PE3yJIbTaThl  OCBOCHHSA IMPOTpPaMMbl  CPEAHETrO  OOIIETo
o0pa30BaHus JOJDKHBI OTPAKATh:

Osnadenue ynugepcanbHolMu yUeOHbIMU NOZHABAMENbHBIMU 0CUCTEUAMU:

1) bazoevie nozuueckue Oeiicmeus.

BBIBJSITh M XAapAaKTEPU30BaTh CYLIECTBEHHBIE TMPU3HAKA MATEMAaTHYECKUX
00BEKTOB, OHSATUN, OTHOIIICHUN MEKTy TTOHSTUSIMU;

(hopMyIHpOBaTH OMPEACIICHUS MTOHATUM; YCTaHABIMUBATh CYIIECTBEHHBIN MPU3HAK
KJaccuuKayu, OCHOBaHUS JJii OOOOIIEHUSI U CPaBHEHMS, KPUTEPUHU ITPOBOJAUMOTO
aHau3a;

BOCIIPUHUMATH, (DOPMYJIUPOBAThH U MPEOOPA30BHIBATh CYXKIACHUS: YTBEPAUTEIHHBIC
U OTpULIATEIbHBIC, EAUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

BBISIBIIITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYMS B
dakrax, JaHHBIX, HAONIOJEHUSAX U YTBEPXKACHUSAX; TMpejaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNI;

JenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEILHO JIOKAa3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAMBATH APTryMEHTAIUIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXJECHUS U BHIBOJIBL;

BBIOMpATh CHOCO0 pelieHusl yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BeIOUpaTh Hanbojee MOAXOAAIINN ¢ yUETOM CaMOCTOSTENIbHO BBIJICICHHBIX
KPUTEPUEB).

2) 6azoevie uccineoosameibCcKue 0CUCmMeuUs:

UCIIOJIb30BaTh BOINPOCHI KAK HCCIENOBATENbCKUM HWHCTPYMEHT IO3HAHMS;
dbopMyIMpoBaTh BOIPOCH], (UKCUPYIOIIME MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
UCKOMOE W JaHHOe, (OpPMHUPOBATH THUIMOTE3y, ApPTyMEHTHUPOBATH CBOKO IMO3HUIIHIO,
MHEHHUE;

MPOBOAUTH CaMOCTOSITEJILHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, UCCIEJOBAHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YEeCKOTO OOBeKTa, SBJICHHS, MpOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SBJICHUSIMU, MPOIECCAMU;

CaMOCTOSITENIbHO  (hOpMyIMpOBaTh O0OOOIIEHHUSI YW BBIBOALI MO pe3yJibTaTam
MPOBEJAEHHOIO HAOJIOACHUS, UCCIICIOBAHUS, OIEHUBATh JOCTOBEPHOCThH IMOJTYyUYECHHBIX
PE3yIbTAaTOB, BHIBOJIOB U 00OOIICHMIA;

IPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpollecca, a TaKXKe BbIJIBUIaTh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCJIOBUSAX.



3) paboma c ungpopmayueii:

BBISIBIISATH Je(OUIUTH HH(MOPMAITNH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOTIPOC
U JUISI pEILICHUs 3a]1a4u;

BbIOMpaTh MH(MOPMAIMI0O W3 HUCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAIMW3UPOBATh,
CUCTEMATU3UPOBATh M HHTEPHPETUPOBATh WH(OpPMALMIO Pa3IUYHBIX BUIOB U (opMm
MpeCTaBIICHHUS;

CTPYKTYpUpOBaTh HWH(POpMAIMIO, TPEACTABIAT, €€ B pa3IMuHbIX (opMmax,
WJUTFOCTPUPOBATH IpaduuecKu;

OLICHUBATh HAJEXKHOCTh MH(GOPMAIIMU MO CaAMOCTOSTENbHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Osnaodenue ynugepcaibHblMU KOMMYHUKAMUGHBIMU OCUCMBUAMU:

1) oowmenue:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBUSMU H
HEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJYy PELICHUS 3a]a4u, KOMMEHTUPOBATh
MOJTYYEHHBIN PE3yJIbTaT;

B XO0Jic OOCYXJEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pelIaeMoil 3ajauu, BbICKA3bIBATh UJICU, HAIICJICHHBIC Ha MOWCK PEIICHHUS;
COTIOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYIMX YYaCTHUKOB JHAJIOra,
OOHapyXUBaTh Pa3IU4YME U CXOJCTBA MO3UIMN; B KOPPEKTHOH dopme dhopMyIupoBaTh
pa3HoOIIacusi, CBOU BO3PAXKEHUS;

NPEJICTABIATh PEe3yJbTaThl pEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIeIOBaHUS,
MPOEKTa; CaMOCTOSITEIBHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3ajJia4y
MPEe3eHTallMK U 0COOEHHOCTEH ay TUTOPUH.

2) coemecmuan 0esamenbHOCHIb:

MMOHMMATh M WCIHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOWM U WHAUBUYAIbHOMN
paboOTHI MpHU pElIeHNN y4eOHBIX 3a/lady; MPUHUMATH I1€JIb COBMECTHOM NEATeTHLHOCTH,
IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThl, pacmpeAessTh BHUIBI padoT,
JIOTOBApUBaThCS, OO0CYXJaTh MpollecC M pe3yabTaT padoThl; 00001IaTh MHEHUS
HECKOJIbKHX JIFOJICH;

y4acTBOBaTh B TPYMNIOBBIX (GopMax paboTsl (0OCY>KIeHUs, OOMEH MHEHHSIMHU,
«MO3TOBBI€ IITYPMBI» M T .1 .); BBIMOJHATH CBOIO 4YacTh pabOThI U KOOPJAUHUPOBATH
CBOM JCHCTBUS C JAPYTMMH WIEHAMU KOMAaHJbl; OLIEHUBATh Kaue€CTBO CBOErO BKJIAJa B
oOTUI MPOIYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMU B3aUMOICUCTBUS.

Osnaoenue ynugepcaibHblMu pecyiAmueHbIMU 0CliCMEUAMU:

1) camoopzanuzayus:

COCTaBJIATh IUIAH, AJTOPUTM PEIICHUS 3a/Jadd, BBIOUpATh CHOCOO pEIIeHUs C
y4ETOM HMMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yUETOM HOBOW UH(pOpMAIUH.

2) camokonmpoib:

BJIQJICTh HABBIKAMM TMO3HABATEIBHON pedIeKCUM KaK OCO3HAHHUS COBEPIAEMbIX
JNEeUCTBUM UM MBICIUTEIBHBIX MPOIECCOB, WX pPe3yJbTaTOB;, BIAJIETh CIOCOOaAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI Tpoliecca U pe3yjbTara peleHUs MaTeMaTH4eCKOu
3a/1a4u;



IIPEABUIETh TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIpH PEIICHUM 3aJayH,
BHOCHTb KOPPEKTUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATEIBLCTB, MAHHBIX,
HallICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH MPUYUHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHUS pe3yJIbTaTOB JESITEIbHOCTH, HaXOJUTh OILIUOKY,
JIaBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY.

IIpenMeTHBIE Pe3yabTATHI
Yucjaa v BEIYUCJICHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: HATYPAIHHOE U 11EJI0€ YUCIIO,
MHO’KECTBA HATYPAJIbHBIX U LEJIBIX YUCEIl, UCIIOJIb30BATh ITPU3HAKU
nenumocty uensix yucen, HO/[ u HOK HaTypanbHBIX yncen AJisl peleHHs
3a7a4, IPUMEHSATh AITOpUT™M EBKIINAA;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM OCTATKa [0 MOAYJI0, 3alUCHIBATh
HAaTypaJbHbIC YHCIJIA B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,
CBOOOJTHO OMEPUPOBATH MOHATUAMHU: PAlMOHATBHOE YUCIIO, OECKOHEUHAS
nepuoaudecKas Jpo0b, IPOIEHTHI, UPPALIMOHATEHOE YUCII0, MHOKECTBA
palMOHATBHBIX U JEUCTBUTEIBHBIX YUCET, MOLYJIb AEHCTBUTEIIBHOTO YHCIIA;
CBOOO/IHO ONEPUPOBATH MOHATUIMU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEJICTaBIATh KOMIIJICKCHBIE YHCIIa B alreOpandecKkoi
U TPUTOHOMETPUUYECKOU (hopMe, BBITIOJIHITH apuMETHUECKUE OTIEPALIUU C
HUMH U U300pakaTh HA KOOPAMHATHOM TJIOCKOCTH;

MPUMEHSTH JPOOH ¥ MPOICHTHI JJISl PEIICHUS TPUKIIATHBIX 337124 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMU KU3HU;

MPUMEHSTH TPUOIMKEHHBIC BRIYUCIICHUS, IPABIIIA OKPYTICHUS, TPUKUAKY
U OLICHKY PE3yJIbTaTa BbIYMCIICHUN;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIIEHb C LEIbIM ITOKA3aTENEM,
UCITI0JIB30BaTh MOAXOAAITYI0 (DOPMY 3aMMUCH ACHCTBUTEIIBHBIX YUCET IS
pELICHUs MPAKTUYECKUX 3a71a4 U MPEJICTABICHUS JaHHbIX;

CBOOOTHO OMIEPUPOBATH MOHATHEM: apU(DMETUUECKHUI KOPEHb HATypallbHON
CTETNIEHHU; CBOOOTHO ONIEPUPOBATH MOHSATUEM: CTEIIEHDb C PAIMOHAILHBIM
MTOKA3aTeIeEM;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: JTOTapu(PM Yuca, 1eCITUIHBIC U
HaTypaJibHbIC JIOTapU(PMBIL;

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YUCIIOBOT'O apIyMEHTA;

ONEPUPOBATH NOHATUAMU: APKCHHYC, APKKOCUHYC U apPKTAHT€HC YHUCIIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBO6OI[HO OIICPUPOBATH IMOHATUAMU: TOXKACCTBO, YPABHCHUC, HCPABCHCTBO,
PAaBHOCUIIBHBIC YPABHCHUA U YPABHCHUSA-CICACTBUA, pABHOCHUJIBHBIC
HCPABCHCTBA, IIPUMCHATH PA3JIMIHBIC MCTOAbI PCIICHUA PAlMOHAJIBbHBIX U



ApOOHO-pAllMOHATIBHBIX YPaBHEHUH, IPUMEHSITh METO/I HUHTEPBAJIOB JIJIs
pelIeHus HEPaBEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: MHOTOUJIEH OT OAHOW MEPEMEHHOM,
MHOTOYJIEH C LEIbIMUA KOA(pPUIIMEeHTaMu, KOPHH MHOTOUYJIEHA, IPUMEHSITh
JEJI€HNE MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy
Buera nns pemenuns 3anady;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JTMHEUHBIX YPaBHEHUH,
MaTpuULa, ONMPEAECIUTENb MATPULBI 2 X 2 U €r0 Fr€OMETPUYECKUI CMBIC,
HCIT0JI30BaTh CBOMCTBA ONPEAEIUTENA 2 X 2 JIJIsl BBIYUCIECHUS €ro
3HAYECHUSA, IPUMEHAITH ONPEACINUTEIIN IS PEILIEHUSA CUCTEMBI IMHEUHBIX
YPaBHEHUM, MOACIUPOBATH PEAIIbHBIC CUTYALUHU C IIOMOILBIO CUCTEMBI
JIMHEWHBIX YPABHEHNUW, UCCIIEI0OBATH IOCTPOECHHBIE MOJEIH C IIOMOILBIO
MaTpULl U OIIPEACIIUTENIEN, HUHTEPIPETUPOBATH IIOJYYCHHBIN PE3YJIbTAT;
MCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU AJis IpeoOpa3oBaHUs
BBIP@XEHHI; BHITIOJIHATH IPEOOpPa30BaHuUs YHCIIOBBIX BHIPAKEHUH,
COZIEPIKAILUX CTEIEHU C PALlMOHAJIBHBIM I10KA3aTeNIEM;

UCII0JIb30BaTh CBOMCTBA Jiorapu(MoB J1J1st IpeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKEHUH;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: UPpPALIMOHAIIbHbBIE, TTOKA3aTEIbHbIE U
JorapumMuyeckre ypaBHEHUS, HAXOJUTh UX PEIICHUS C TTOMOIIBIO
PABHOCWJIBHBIX IIEPEX0I0B WIIA OCYILECTBIIASA IPOBEPKY KOPHEU; IPUMEHATH
OCHOBHbBIE€ TPUTOHOMETpUYECKHE (POPMYIIBI AJI TPeoOpa30BaAHUS
TPUTOHOMETPUUYECKUX BBIPAXKECHUI; CBOOOIHO ONEPUPOBATH OHATHEM:
TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHSITh HEOOX0IUMBbIE (POPMYJIBI AJIs
pELIEeHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHUN;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: UPPAMOHAIbHbBIE, TOKA3aTEIbHbIE U
norapupMUYECKHe HEPABEHCTBA, HAXOIUTh UX PEIICHHUS C TOMOILBIO
PaBHOCUJIBHBIX [IEPEXO/I0B;

OCYIIECTBIATh OTOOP KOpHEH MpHU PEeIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS,

CBOOOJTHO ONEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHATH HE0OX0AUMbIE (DOPMYJIBI JIJISl PEIICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOIUTh
pEeLIEHNs CUCTEMBI M COBOKYITHOCTEN PAllMOHAJIbHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX YPAaBHEHUN U HEPABEHCTB;

pelmaTs palMoHaIbHbIE, UPPALMOHAJIbHBIE, I0KA3aTEIIbHbIE,
Jgorapu(MUyecKre U TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA,
coJiepKallue MOAYJM U apaMeTpbl; IPUMEHSTh rpaduuecKre METObI IS
pelIeHns YPaBHEHUN U HEPABEHCTB, a TAK)KE 3a7a4 C MapamMeTpamu;



MOJIEJINPOBATh PEATIbHBIE CUTYallUH Ha SI3bIKE AJIr€OpbI, COCTABIIATh
BBIPAKEHUs, YPABHEHUS, HEPABEHCTBA 110 YCIIOBHIO 3a/1a4H, HCCIIEIOBATH
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM allliapara aiareopsl,
MHTEPIPETUPOBATH MTOJTYUYECHHBIA PE3YJIbTaT.

DOyHKUMU ¥ TpaduKu:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: (PYHKIHUSA, CIOCOOBI 3aaHusl QyHKLINH,
B3aMMHO OOpaTHbIe PYHKIIMU, KOMIO3HUIHS QyHKIMA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB QyHKIIHIM;
CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: 00J1ACTh ONPEEIICHUS U MHOXKECTBO
3HaYeHUH QyHKUNU, HYJIU QYHKIHMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
CcBOOO/IHO OTIEPUPOBATH MOHATUSIMU: YETHBIC U HEUETHBIC (PYHKIINH,
nepuoanyeckrue QyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DyHKITUH,
MaKCHUMYyMbl I MUHUMYMbI (PYHKIIMH, HAauOOJIbIlIee M HAUMEHbLIee 3HAaUeHNE
GYHKIIUM Ha TPOMEKYTKE;

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: CTETICHHAs (PYHKIINS C HATYPaTbHBIM U
LEeJIBbIM [TOKa3aTeseM, rpa@uK CTENeHHON QYHKIUU C HATypaJbHbIM U
LEJBIM TOKa3aTeneM, rpaduk KOpHsI N-Oi CTeNeHH KaK (GyHKIIMH 0OpaTHON
CTEIIEHU C HaTypaJIbHbIM [10Ka3aTeJIeM;

ONIEpUPOBATh MOHATUSAMU: JIUHEWHAsA, KBaJ[paTUUHAs U IpOOHO-IMHEWHAs
(GYHKIIH, BRITIONHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHUE UX
rpaduKoB;

cBOOO/IHO OIEPUPOBATh MOHATUSAMU: TIOKa3aTeNbHas U JlorapupmMudeckas
GyHKINUU, UX CBOMCTBA U rpadMKH, UCTIOIH30BaTh UX TPAdUKH IJIs1 PEIICHMUS
YPaBHEHUN;

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMU: TPUTOHOMETPUYIECKAST OKPY>KHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;
CBOOO/IHO ONEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUYECKUX
GyHKIM; TPUMEHATh GYHKIUH TSI MOAETMPOBAHUS U UCCIIEAOBAHUS
peasIbHbIX IPOLIECCOB.

CTPOUTH IpaprKy KOMITO3ULIMU (PYHKIIHI C TOMOIIBIO AIIEMEHTAPHOTO
WCCJIETIOBAHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH FreOMeTpHUecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB Ha
KOOPJAMHATHOU MJIIOCKOCTH;

UCIOJIb30BaTh Tpaduku QyHKUUHN AJIs1 UCCIIEOBAHUS TPOLIECCOB U
3aBHCHMOCTEH MPH PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U
peasbHOM KU3HHU, BBIpaXaTh (POpMyIaMH 3aBUCIMOCTH MEXTY
BEJIMUYMHAMU;

Havajna MmareMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: apuPMeTHIEeCcKasi U TeOMETpUIECKas
nporpeccusi, 0eCKOHEUHO YOBIBaIOIasi TEOMETPUYECKas IPOTPECCHs,



JUHEHHBIN U SKCTIOHCHIIMAIBHBIN POCT, GOopMyJa CII0KHBIX MPOIEHTOB,
UMETh IIPECTABJICHUE O KOHCTAHTE;

® WCIOJB30BaTh MPOTPECCHUH ISl PEIICHUS PeaTbHBIX 33724 MPUKIATHOTO
XapakTepa; CBOOOIHO ONIEPUPOBATH MOHATHIMHU: TOCIEIOBATEIILHOCTD,
CHOCOOBI 33JaHUS TTOCJIEIOBATEIFHOCTENH, MOHOTOHHBIE U OTPAaHMYEHHBIC
MOCJIeIOBATEILHOCTH, TIOHUMATh OCHOBBI 3aPOXKICHHSI MATEMATHUYECKOTO
aHallM3a KaK aHaln3a OECKOHEUHO MaIbIX;

e CBOOOJIHO OMEPUPOBATh MOHATHIMU: HEMPEPHIBHBIC (PYHKITUN, TOUKH
paspsiBa rpaduka GyHKIIUHA, aCUMIITOTHI Tpaduka QyHKINY,

e CBOOOJIHO OTIepUPOBATh MOHATHEM: (QYHKIIMSA, HEMIPEPHIBHAS HA OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 337124,
CBOOOJIHO OTMIEPUPOBATH MOHATUAMHU: TIEpBasi U BTOpasi MPOU3BOAHbBIC
(byHKIIUA, KacaTtedbHas K rpaduKy (QYHKIMH; BEIYACISATH TPOU3BOTHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO U KOMITO3UIIMH JIBYX (DYHKITUH, 3HATH
IPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIIMI; UCTIOIB30BaTh T€OMETPUUECKHUI U
(bU3NYECKUIl CMBICI TPOU3BOJIHOM JJI PELIECHUS 3a/1a4;

® WCIIOJIK30BATh MIPOU3BOIHYIO VISl UCCIIEIOBAaHUS (DYHKITUU Ha
MOHOTOHHOCTb U SKCTPEMYMBI;

® HaxoJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUeHUs1 (DYHKIIMU HETIPEPHIBHOU
Ha OTPE3KE; UCIOJIb30BaTh MPOU3BOJIHYIO ISl HAXOXKICHUS HAWITYYIIEro
pEIICHHS B IPUKJIAIHBIX, B TOM YHCIIC COITUATBHO-I)KOHOMUYECKHUX,
3a/1ayax, Jyisl ONPEACIICHUsI CKOPOCTH M YCKOPEHUS TIpoliecca, 3aJaHHOTO
dhopmyIoi unu rpaduKom;

e CcBOOOJHO ONEPUPOBATH MOHATHUSAMU: TIEPBOOOPA3HAS, OTIPEACTEHHBIN
WHTETpajl, HAXOAUTh TIEPBOOOPA3HBIC AJICMEHTAPHBIX (PYHKITUN U BHIYUCIISATH
uHTerpai no gpopmyne Herotona—Jleitbuuiia;

® HaxOJUTh IJIOMIAHU TUIOCKUX (QUTYP U 0OBEMBI TEJI C TOMOIIIO HHTETPAIa;

® UMETh MPEACTABICHUE O MAaTEMAaTHIECKOM MOJICIIMPOBAHUY Ha TIPUMEPE
coctaByieHus U PepeHINATBHBIX YPaBHEHU;

® peliath NPUKIATHBIC 337a41, B TOM YHUCIIE COIMATIbHO-DKOHOMHYECKOTO U
(bU3UYEeCcKOro XapakTepa, Cpe/ICTBAMH MaTEMaTHUYECKOTO aHAIIN3a

MHoxecTBa M JIOTHKA:

® CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, OTIEPALIUU HAJ]
MHO’KECTBaMH; UCIIOJIb30BaTh TCOPETUKO-MHOKECTBCHHBIN aImapart s
OTMCAHMS PeaTbHBIX MPOIIECCOB U SBJICHHUM, TIPU PEIICHUHN 3a/1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB;

e CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: OTIPEJICIICHHE, TEOpEMa, YPaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KAa3aTEIbCTBO,
PaBHOCWIJIbHBIC YPABHEHUS U HEPABEHCTBA.

IIpsiMmble ¥ IJIOCKOCTH B MPOCTPAHCTBE:
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e CBOOOJIHO ONEPUPOBATh OCHOBHBIMHU NOHATHSIMU CTEPEOMETPUU TIPH
pELICHUH 3a7a4 U TPOBEJACHUHM MaTEMaTHUYECKUX PACCYKICHUN;

® [IPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIIECTBUS U3 HUX MPU PELIECHUN
T€OMETPUYECKUX 33/1a4;

e KJacCU(PUIIMPOBATH B3AUMHOE PACIIOIOKEHUE MPSAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEMN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO ONEPUPOBATH MOHIATHUIMU, CBA3aHHBIMU C YTJIAMU B
MIPOCTPAHCTBE: MEXKIY NMPSMBIMU B IPOCTPAHCTBE, MEKIY MPSMOM U
IUIOCKOCTBIO;

MHOrorpaHHUKH U KpyrJjble Teja:

e CBOOOJIHO ONEPUPOBAThH MOHIATUIMH, CBI3AHHBIMU C MHOTOTPAaHHUKAMU;

e CBOOOJIHO pacro3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (ITpU3Ma,
nupamMua, MPSMOYTOIBHBIN Mapajuiesenunea, Kyo0);

e KJaccU(PUIIMPOBATh MHOTOTPAHHUKHU, BEIOMpPAst OCHOBAHUS TSI
KJIacCU(pUKaLUU; CBOOOIHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C
CEYEHNUEM MHOTOT'PAHHUKOB IIOCKOCTBIO; BBINOJIHATH NapaJUIEIbHOE,
LEHTPAJIbHOE U OPTOTOHAIBHOE MPOEKTUPOBAHUE (PUTYP HA MIIOCKOCTD,
BBITIOJIHATH U300pakeHus1 (GUTyp Ha TUIOCKOCTH;

® CTPOUTH CEUYEHHS] MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJAMU, BBITIOIHATh
(BBIHOCHBIE) IJTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BHJI CBEPXY, COOKY, CHU3Y; BBIYMCIIATH ILIOIIAIA TOBEPXHOCTEN
MHOT'OTPaHHUKOB (IIpU3Ma, MUpaMUAa), T€OMETPUUYECKUX TEII C
puMeHeHueM (popmyi;

e CBOOOJIHO ONEPUPOBATh MOHATHSIMHU: CAMMETPHS B IPOCTPAHCTBE, LEHTD,
OCb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBI;

® BBINOJIHATH H300paKE€HUSI MHOTOI'PAaHHUKOM U T€J1 BPAILIEHUS [IPU
MapaJyIeIbHOM NIEPEHOCE, LIEHTPAJIbHOW CUMMETPUH, 3€PKAIBHOMN
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOi, MpeoOpazoBaHusl mogo0us;

® BBINOJIHATH H300paKEHUSI MHOTOI'PAaHHUKOM U TE€JI BPAILIEHUS [IPU
MapajuieIbHOM MIEPEHOCE, HEHTPATBHOU CUMMETPHUHU, 3€PKATIbHON
CUMMETPHH, MIPU TTOBOPOTE BOKPYT MPSMOM, Tpeodpa3oBaHus 10100,

® CTPOUTH CEYEHUS MHOTOIPAHHUKOB U TEJI BPALIEHUS: CEYEHUS LIMIMHIPA
(mapasienbHO U NEePIeHIMKYJIISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHOe
OCHOBAHMIO U MPOXO/IALIEE YEPE3 BEPIUMHY ), CEUEHUS 11apa;

® UCIIOJIb30BaTh METO/IbI IOCTPOEHUS CEUEHHI: METO/ CIIEI0OB, METO]T
BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITOCKOCTH;

® JI0Ka3bIBATh FT€OMETPUUYECKHUE YTBEPKICHMUS;

® pelarh 337a4M Ha JOKA3aTeJIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U
HaXO0XKJEHUE T€OMETPUUECKUX BEJIMYUH, TPUMEHSSI U3BECTHBIE METObI IIPU
pELICHNH MaTEMaTHYECKUX 3a/1a4 MTOBBILIEHHOIO U BBICOKOTO YPOBHS
CJI0KHOCTH,;
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® TPUMEHATH TeoMeTpuuYecKre (HaKThl IS PEIICHHUS] CTEPEOMETPUUECKUX

3a/1a4, MPEANOoIararoiuX HECKOJIbKO IAroB PEIICHUs, €CIIU YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3a7a4u Ha JOKa3aTeIbCTBO MAaTEMATUYECKUX OTHOIICHUH U
HaxO0XXJICHUE TEOMETPUUECKUX BETUYUH; IPUMEHSTh TPOTPAMMHBIC
CPEACTBa U 3IEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELICHUN
CTEpPEOMETPUUECKHUX 3aa4; MPUMEHATD MMOTYyUYEHHbIE 3HAHUS HA TIPAKTUKE:
CpaBHUBATh, aHAJIU3UPOBATH U OIICHUBATH PEAIbHBIC CUTYAIIH, IPUMEHSATh
M3YUYCHHbIE MMOHATHS, TEOPEMbI, CBOMCTBA B MPOIIECCE MTOMCKA PEIICHUS
MaTeMaTU4YeCKU CHOpPMYIMPOBAHHOM MPOOIEMBI, MOJEIUPOBATH PEabHbIC
CUTYyallMU Ha S3bIK€ T€OMETPHUH, UCCIETOBATH MOCTPOCHHBIE MOJICIIH C
WCITOJIb30BAHUEM T€OMETPUICCKUX TIOHSITHI U TEOPEM, armapara aiareopsl,
penaTh NpakTHYEeCKUE 3a]]a4M, CBSI3aHHbIE C HAXO0XKICHUEM
r€OMETPUYECKUX BEJIMUUH;

W3BJIEKATh, MPEOOPa30BbIBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPEJICTABICHHYIO Ha
yepTekax u pUCyHKax;

NPUMEHSTH TTOJyYCHHbIC 3HAHUSI HAa IPAKTUKE: CPABHUBATDH U
aHAJIM3UPOBATh PEATbHBIC CUTYAIIMHU, TIPUMEHATh U3yUCHHBIC TTOHATHUS B
MpoIIecce MOUCKA PEIICHUS] MaTEMAaTHIECKU CHOPMYITUPOBAHHOM
po0JIeMbl, MOJIETTUPOBATH PeabHbIE CUTYAIlUU Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C UCII0JIb30BAHUEM T€OMETPUUECKUX
MOHATUH M TEOPEM, anmapara aareOpbl, pelaTh MPaKTUIECKHUe 3a1a49H,
CBSI3aHHBIC C HAXOXK/ICHUEM I€OMETPUUYECKUX BEJIUYHH;

UMETh IIPEICTaBIICHNUs 00 OCHOBHBIX dTalax pa3BUTUS FTEOMETPUU KaK
COCTaBHOM yacTu GyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.

CBOOOJIHO ONEPUPOBATH MOHATHUAMU, CBSI3aHHBIMU C ITUIMHAPUYECKOMH,
KOHUYECKON U C(hepUUECKOI MOBEPXHOCTIMH, OOBICHATH CIIOCOOBI

MOy YCHHUS;

OTEepUpPOBATh MOHITUIMU, CBA3aHHBIMU C TEIaMU BPAILICHUS: [IUJIUHIPOM,
KOHYCOM, c(hepoil 1 mapom; pacrio3HaBaTh Tejia BpaieHus ([HIIUHID,
KOHYC, c(hepa u 1map) 1 OOBACHATH CIIOCOOBI MOTYUCHHS T BpallleHUs;
KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEPhI U IIIOCKOCTH;
BBIYMCIISATh BEJIMUMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalleHUsI,
00BEMBI U TTOIIAIA TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BpallleHHUS],
FEOMETPUYECKUX TEJ C MPUMEHEHUEM (HOPMYII;

CBOOOTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C KOMOWHAITUSIMU TEJ
BpallICHHs] © MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B chepy u
OTMCaHHBIN 0KOJI0 cepsl, chepa, BIUCAHHAS] B MHOTOTPAHHUK UJIH TEJIO
BpAILICHUSI; BBIYUCIISTH COOTHOILICHHS MEXY MIOMIAIMUA MIOBEPXHOCTEN U
00BEMaMM ITOJIOOHBIX TEI;
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M300paKkaTh U3y4aeMble (PUTYPBI, BHITOJIHATH (BBIHOCHBIE) MIJIOCKUE
YEepTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUYEHHMsI TEJl BPALLCHUS; U3BJIEKaTh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HHGOPMALIMIO O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX
(durypax, NpeJCTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE:

CBOOOJIHO OIIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH OIlEpalluy HaJl BEKTOPAMU; 3a1aBaTh INIOCKOCTh YPABHEHUEM B
JNEKapTOBOU CUCTEME KOOPAUHAT;

pelaTh TeOMETPUUYECKUE 3a1a4l Ha BBIYUCIICHUE YTIIOB MEXAY IIPAMBIMU U
IIJIOCKOCTSIMM, BBIYMCIIEHUE PACCTOSIHUN OT TOUKH 0 INIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/A IIPU PELLICHUY;
CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C IBUXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

CBOOOJTHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIUIUMU BEKTOpPaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBINIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

BeposiTHOCTH UM CTATHCTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: rpad), IIIOCKUM rpad, CBA3HBIN rpad,
nyTh B rpade, 1enb, UK, IePEBO, CTENCHb BEPUINHBI, IEPEBO CIyYaitHOTO
HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: CIIyYaHBIA SKCTIEPUMEHT (OTIBIT),
Clly4aitHoe cOOBITHE, DIIEMEHTAPHOE CIIy4aitHOoe COObITHE (ITIEMEHTAPHBIM
MCXOJT) CITy9aifHOT'O OIBITA, HAXOIUTh BEPOSTHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMY;

HaXOoJIUTh U (HOPMYITUPOBATH COOBITHS: TIEpeceueHNe, OOBENHEHUE TAHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE TAaHHOMY, UCTIOJIb30BaTh
auarpamMmbl Disepa, KOOPAUHATHYIO MPSMYIO JJIsl PEeIIeHus 3aad,
MOJIB30BATHCS (DOPMYJIION CIIOKEHHS BEPOSATHOCTEH I BEPOSITHOCTEH JIBYX
U TPEX CIy4YaiHBIX COOBITHIA;

OTIepUPOBATH TOHITHIMU: YCIIOBHAS BEPOSTHOCTh, YMHOKCHHE
BEPOSITHOCTEN, HE3aBUCUMBIE COOBITHS, IEPEBO CIYYAMHOTO SKCIIEPUMEHTA,
HAXOJHUTh BEPOSITHOCTH COOBITUH C MOMOIIBIO MTPaBUIIa YMHOKECHHSI, IEpPeBa
CJIy4aifHOTO OIIbITa, UCTIOIB30BaTh (DOPMYITy TIOJTHOM BEPOSATHOCTH,
dbopmyny baiteca npu perieHun 3aga4, ONpeesTh HE3aBUCUMOCTb
coOBITHH TIO (hOpPMYJI€ U TIO OpPTraHU3AIUHU CITyYalHOTO SKCIIEPUMEHTA,;
MPUMEHSTh U3yYEeHHbIE KOMOMHATOPHBIC (DOPMYJIBI JIJIsl IEPEUUCTICHUS
AJIEMEHTOB MHOECTB, AJIEMEHTAPHBIX COOBITUN CITYy4alHOTO OTbITA,
peleHus 3aa4 Mo TeOPUr BEPOSATHOCTENH;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: OWMHAPHBIN CITyYaillHbIN OMBIT
(ucmpiTaHKe), yCIex U Hey/laya, He3aBUCUMBbIE UCTIBITAHMS, CepUs
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UCIIBITAaHUH, HAXOUTh BEPOSTHOCTH COOBITHIA: B CEpUU UCTILITAHUH /10
IIEPBOI0 yCIIeXa, B CEPUU UCTIBITAaHUNW bepHyIIIH, B OIBITE, CBA3aHHOM CO
CJTy4aliHbIM BBIOOPOM M3 KOHEUHOU COBOKYITHOCTH;

e CcBOOOJIHO ONMEPUPOBATH MOHATUAMM: CIy4daiiHas BEIMYMHA, paclpeeicHue
BEPOSTHOCTEH, MarpaMMma pacrpe/ieieHus, OnHapHas ciiydaiHas
BEITMYMHA, T€OMETPUUECKOE, ONHOMHAIIBHOE pacTpe/ieiIcHUE;

® ONEPUPOBATH NOHATUSIMHU: COBMECTHOE PACIPEACIIEHUE IBYX CIIyYalHBIX
BEJINYMH, UCTIOIB30BaTh TAOIUILy COBMECTHOIO paclpe/IesieHUs IBYX
CIIy4alHBIX BEJIMYMH JJIs1 BBIICIICHUS PACIIPEICIICHUS KAXK/I0M BEJIMUUHBI,
ONPEAEIICHUS] HE3aBUCUMOCTH CIIy4YalHbIX BEJINYNH;

e CBOOOJIHO ONMEPHUPOBATH MOHATUEM MATEMATUUECKOTO OKHIAHUS CITydalHOM
BEJIMYMHBI (pacrpeiesieHns), TPUMEHSATh CBOMCTBA MAaTEMAaTUYECKOIO
0XKUJAHUS TPU PELICHUU 33/1a4, BBIYMCIISATh MATEMAaTUUECKOE OKUTaHUE
OMHOMMAIILHOTO U TEOMETPUIECKOTO PACTIPE/ICIICHHII;

e CBOOOJIHO OTIEPUPOBATH MOHITHIMU: AUCTIEPCHSI, CTAHIAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOWCTBA JUCIIEPCUU CIIyYaWUHON
BEJIMYMHBI (pacipeiesieHHs1) IPU PEIICHUH 3a]1a4, BEIYUCIISITh JUCTIEPCUIO U
CTaHapTHOE OTKJIOHEHNE T€OMETPUIECKOTO U OMHOMUAIILHOTO
pacnpeelcHul;

® BBIUUCIATH BEIOOPOUYHBIE XaPAKTEPUCTUKHU MO JAHHOW BHIOOPKE U OIICHUBATh
XapaKTePUCTUKU T€HEPATbHON COBOKYITHOCTH JAHHBIX MO BHIOOPOUHBIM
xapakTepuctukaM. OTeHUBaTh BEPOSTHOCTH COOBITHIA U TPOBEPSITH
IIPOCTEUIIINE CTATUCTUYECKUE TUIIOTESBI, ITOJIb3YSICh U3YYEHHBIMU
pacnpeeneHUsIMU.

3. Coaep:xanue yueOHOro npeamera «MaremaTuka»

Paznen 1. BBenenue B nmpeamer

MaremaTuka B HayKe, TEXHUKE, SdKOHOMUKE, HTH()OPMAIMOHHBIX TEXHOJOTHUSIX U
IIPAKTUYECKOM NEATEIbHOCTH. BKitag poCCUICKUX MaTEMAaTUKOB B Pa3BUTHUE HAYKHU.

Pa3gea 2. Pa3BuTHe NOHATHSA 0 YHCJIE

MHOK€eCTBO, Onepalvi HaJl MHOXKECTBAMHM M X CBOMCTBA. J(narpammsl Ditnepa —
Benna. [IpuMeHeHne TeOpeTUKO — MHOKECTBEHHOTO alapara Jyisi OIMUCaHUsl peaIbHbIX
MIPOLIECCOB U SIBJICHUM TP PEUICHUU 3a]1a4 U3 APYTUX yYeOHBIX MPEAMETOB.

Pannonanpapie uunciaa. OOBIKHOBEHHBbIE W JECATUYHBIC JpOOH, TPOLICHTHI,
OeckoHeuHble Tiepuoauyeckue npodu. [Ipumenenue npobeii 1 MPOIEHTOB IS PEIICHUS
MPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUN U PEATbHOM KU3HHU.

JlelicTBUTENbHBIE  4YHMCla. PalMoHanbHBIE W HPPALMOHAIBHBIE  YHCIIA.
ApudmMernueckue onepanuu ¢ IeUCTBUTEIBHBIMU YncIaMu. MOAyJTh TeHCTBUTEIHLHOTO
yuciaa u ero cBoictra. [IpubnuxEHHble BEIYMCICHUS, TPaBUiia OKPYTICHUSI, IPUKUIKA
Y OLICHKA PEe3yJIbTaTa BEIYMCIICHUM.

KommiekcHbie uncia. Anrebpanueckas U TpUTOHOMETpUYECKas (opMbl 3amucu
KOMIUIEKCHOTO 4Huciia. Apudmerhyeckue omnepandd ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N3o0pakeHne KOMIUIEKCHBIX YMCeNl Ha KoopAauHaTHOH rmockoctu. dopmyna Myaspa.

14



Kopnu n-oii creneHn u3 KOMIUIEKCHOTO 4nciia. [IpyuMeHeHne KOMIUIEKCHBIX YUCENT IS
penieHusi GU3NIECKNX U TEOMETPUICCKUX 3a71a4.

Crenenb ¢ neasM mokaszareneM. bunom Herotona. Mcnosbp3oBaHue MOaXOISIIEN
dbopMbl 3amucU  JEUCTBUTENBHBIX YMCEN MJi PEIICHHUs MPaKTHYECKUX 3adad |
MPEJICTABICHUS JAHHBIX.

ToxnecTBa U TOXJIECTBEHHbIE MPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHHMSI M YpaBHEHMs - clenctBus. HepaBeHCTBO, penieHue
HEpPABEHCTRBA.

OcHOBHBIE METOJBI PELICHUS LENbIX U APOOHO - pPAlMOHAIBHBIX YPaBHEHUH H
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TIEepeMEHHOW. JleneHue MHOroudjeHa Ha
MHOTOWIEH ¢ ocTtarkoM. Teopema be3dy. MHorowieHsl ¢ nensiMu KodhdUIIMEeHTaMH.
Teopema Buera. Pemenne nmpukiaaHbIX 3a/iad ¢ TOMOIIBI0 APOOHO — paIMOHAIBHBIX
YPaBHEHHM.

[Toctpoenne MaremMaTHYECKHX MOJEIEH PEaJbHOM CUTyalMd I[IOMOIIBIO
YpaBHEHMM U HepaBeHCTB. [IprMeHeHnMe ypaBHEHUMH M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/a4 U 3a7a4 U3 pa3InyHbIX 00JacTel HayKU U peaIbHOM KU3HHU.
Ilpakmuueckoe 3ansimue 1. BeIoaHeHUE onepannii HaJl MHOKECTBAMMU.

Ilpakmuueckoe 3ansimue 2. BpIIOTHEHUE AEUCTBUNA HaJ ACHCTBUTEIbHBIMU YUCIIAMM.
Ilpakmuuecxoe 3anamue 3. [lpubnuxkeHHOE 3HAYEHUE BEIUYUHBI. AOCOJIOTHA M
OTHOCHUTEJIbHAS MOTPEIIHOCTH.

Ilpakmuueckoe 3anamue 4. BBINOJIHEHWE NEUCTBUM HaJ KOMIUICKCHBIMUA YHUCIIAMU B
anredpanyeckoi popme.

Ilpakmuuecxoe 3ansmue 5. Pemenue 1enbix U JpOOHO — pallMOHATIBHBIX YPABHEHHUU U
HEPABEHCTB.

Ilpakmuueckoe 3anamue 6. PellieHre MPUKIIAIHBIX 33/1a4 HA COCTaBJICHUS YPaBHEHUN U
HEPABEHCTB.

CamocmosimenvHas paboma 1. JleWcTBus HaJ JCHUCTBUTEIbHBIMH U KOMIUIEKCHBIMU
YHCIIAMU.

Paspnes 3. KopHu, crenenu u Jiorapugmbl

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHb C pallMOHAJbHBIM TOKa3aTelleM © €€ CBOMCTBA; CTENEHb C
JICUCTBUTEILHBIM ITOKA3aTeJIeM.

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

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPIKAIINUX CTETICHU 1 KOPHHU.

WNppanuonanbHble ypaBHEHUsST W HepaBeHCTBA. OCHOBHBIE METOAbI PEIICHUS
VPPalUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[Toka3arenbHble ypaBHEHUST M HepaBeHCTBA. (OCHOBHBIE METOJIbl PEIICHUS
MTOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

[IpeoOpa3zoBaHue BbIpAXXEHUI, COAEPKAIIUX JIOTaApU(MBI.

Jlorapudmuyeckre ypaBHEHUsST U HepaBeHCTBA. (OCHOBHBIE METOJIbI PEIICHUS
JorapuMuYecKuX ypaBHEHUN U HEPABEHCTB.

[Toctpoenne maremMaTHYEeCKUX MOJEIEH peaJbHOM CUTyalMd IIOMOILBIO
ypaBHEHUM W HepaBeHCTB. [IpuMeHeHHE ypaBHEHUM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a]ad U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAYKU U peaabHOM KU3HU.
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IIpakmuuecxoe 3ansmue 7. JleiicTBus ¢ apuMEeTUYECKUMH KOPHSIMH N — OW CTEIIECHHU.
Ilpakmuuecxoe 3anamue §. PelmieHue NpoCTEMIINX WPPALMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.

Ilpakmuuecxoe 3auamue 9. PemieHne NPOCTEMIIMX ITOKA3aTEIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

Ilpakxmuuecxoe 3anamue 1(0. Beraucnenue norapudmon. CBoiicTBa J0Tapu(pmMoB.
IIpakmuuecxoe 3ansmue 11. IlpeobpazoBanue norapu@mMuYecKux BbIPAXKEHUH.
Ilpakmuuecxoe 3ansamue 12. PeuieHue nmpocredux gorapuMUYECKUX YpaBHEHHUU U
HEPABEHCTB.

Ilpakmuueckoe 3ansmue 6(0. Pemienrue ypaBHEHUI pa3InYHbIMU METOIaAMHU.
IIpaxmuuecxoe 3anusimue 61. PenieHue HEPaBEHCTB PA3IIMYHBIMU METOIAMH.
Ilpakmuuecxoe 3awsamue 62. PenieHne ypaBHEHHUH ¥ HEPABEHCTB TIpapUUYECKUM
METO/IOM.

IIpakmuuecxoe 3ansimue 63. PenieHne ypaBHEHNH B KOMIUIEKCHBIX YHCIIAX.
Ilpaxmuueckoe 3ansamue 64. I'padpuueckuii crnocod peuieHus: ypaBHEHHI 1 HEPaBEHCTB
C IBYMsI IEPEMEHHBIMU.

Ilpaxmuueckoe 3ansmue 65. Pemenune CJIY metogom Kpamepa.

Ilpakmuuecxoe 3anamue 66. PeuieHune 3a7ad Ha COCTaBJIEHWE YPAaBHEHUW M CUCTEM
YPaBHEHUH.

Ilpakmuuecxoe 3ansimue 67. Penienne noka3zaTeabHbIX U JIOTapUPMUUECKUX YPaBHEHUN
Y CUCTEM YPAaBHECHMIA.

IIpakmuueckoe 3anamue 68. PelmieHne TPUTOHOMETPUYECKUX YPABHEHHMM U CHCTEM
YPABHEHHUM.

IIpakmuuecxoe 3ausamue 69. PelmieHne TPUTOHOMETPUUYECKHX HEPABEHCTB M CHCTEM
YPaBHEHHM.

Ilpakmuueckoe 3anamue 7(. PellleHre TPUTOHOMETPUUYECKUX YPAaBHEHHUI 1 HEPABEHCTB.
Ilpaxmuuecxoe 3anamue 71. Pemienne 3a1a4 1o TeMe « Y paBHEHHsI U HEPABEHCTBAY.
Camocmoamenvruas paboma 2. Pemenue 3agau no Tteme «KopHu, creneHu u
JgorapupmMbD».

Paspneu 4. IlpsiMble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TIOHATUSL cTepeomeTpur. Touka, mpsimasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
CJIEJICTBHSI U3 HUX.

B3auMHOE pacrosiokeHue MNpsAMBIX B IMPOCTPAHCTBE:  IEpECEKaroLIuecs,
napajjieNbHble U CKpelluBaroniecs: npsimele. [Ipu3Haky CKpeIMBAIOIIMXCSA MPSMBbIX.
[TapaynenbHOCTh NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: NapaJICNIbHBIE NPSMBIE B
IIPOCTPAHCTBE; MApAJLIENBHOCTh TPEX MPAMBIX; MAPALIEIbHOCTh MPSIMON U MIOCKOCTH.
[TapamnensHO€ M LEHTpaIbHOE MNPOCKTHpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIC
CBOIMCTBAa MapajuIENbHOTO MpoeKTHpoBaHus. M3o0paxeHue Guryp B mapaiienbHON
INPOEKIUHU. YTJIBI C COHANpPAaBIECHHBIMHU CTOPOHAMM; YTOJA MEXKIAY HpPSIMBIMH B
npoctpancTBe. llapanmnenbHOCTh IUIOCKOCTEN: NapalyiebHbIE IJIOCKOCTH; CBOMCTBA
napajieNbHbIX MIockocTel. [IpocTeiimue npocTpaHCTBEHHbIE (UTYpPBI HA MIOCKOCTH:
TeTpa’ip, NapajuiesienuIe]; MOCTPOEHUE CEUSHUIA.

[lepneHANKYISIPHOCT TPSIMOM U IJIOCKOCTH: TMEPIEHIUKYJSIpPHbIE MpsIMble B
IIPOCTPAHCTBE, NPSMBIE MMAPAJUICIIBHBIE U NEPIEHANUKYJISIPHBIE K IUIOCKOCTH, IIPU3HAK
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MEPIIEHAUKYJISIPHOCTH MPAMON U IUIOCKOCTH, TEOPEMA O MPAMOM MEPIEHAUKYIISIPHON
I0CKOCTH. OpTOroHaspHOE MPOEKTUpOBaHHWE. llepneHAMKyJIsp U HaKJIOHHBIE:
PAcCTOSIHUE OT TOYKM JI0 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 IJIOCKOCTH, MPOEKIUs
(burypsl Ha IIJIOCKOCT. [leprieHIUKYJISIPHOCTD IIJIOCKOCTEMN: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

YIael B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOU U INIOCKOCTBIO; ABYIPAHHBIM YIoJl,
JIMHEWHBIA yTOJd JBYTPaHHOTO yria. Tpé€XrpaHHblii U MHOrorpaHsble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBOMCTBAa IUIOCKMX M JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB JJIsSI TPEXTPAHHOTO yTJIA.
Ilpakmuueckoe 3aumamue 13. llpuMeHeHWE MpHU3HAKA MNaPaUICIBHOCTA MPSIMOU H
IIJIOCKOCTH IIPU PEILICHUU 3a/1a4.

Ilpakmuueckoe 3anamue 14. HaxoxneHue yria Mexay OpsiMOil U TIIOCKOCTBIO.
Ilpakmuuecxoe 3amsmue 15. Ilnomans opToroHanbHOW mpoekiuu. M300paxkeHue
IPOCTPAHCTBEHHBIX QUTYD.

Ilpakmuuecxoe 3anamue 16. Pemenne 3amad mo teme: «lIpsmple M IIIOCKOCTH B
IIPOCTPAHCTBEY.

Paspnes S. KomOMHaTopuka, BEpOSITHOCTh M CTATHCTHKA.

I'pad, cBssubIil rpad, mytu B rpade: uukiasl u nenu. CreneHb (BaJCHTHOCTH)
BepinHbL. ['padbl Ha iockocTu. JlepeBbs.

CnydaiiHble SKCHEpUMEHTHI (OMBITHI) M Cily4yalHble COOBITHS. DJIEMEHTapHBIE
coObITHsl  (Mcxonbl). BeposiTHOCTh ciyuyaliHOrO coObITHS. bin3ocTh 4YacToThl U
BeposiTHOCTU CcOObITHI. Cily4ailHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Haja COOBITHSMH: IEepecedyeHre, OObEeINHEHHUE, INPOTUBOIOJIOKHBIE
coObITud. [narpammsl Ditnepa. opmyiia CIOKEHUS BEPOSITHOCTE.

VYciioBHasE BEPOSITHOCTb.  YMHOXKEHHE BEPOSTHOCTEW. JlepeBO  CilydailHOTO
skcnepuMmenTa. Dopmyna mnomHou BeposTHOocTH. Dopmyna baiieca. HezaBucumblie
COOBITHSA.

bunapHbIil ciyyaliHblil ONBIT (MCOBITAHHE), ycnex M Heynaya. HezaBucumsie
ucnbiTanust. Ceprsi HE3aBUCUMBIX HUCIIBITAHUK 10 MEpBOro ycmexa. llepectaHoBKU n
daxTopuan. Yucno coueranuii. Tpeyronpauk Ilackans. ®opmyna 6unoma HproToHa.
Cepust He3aBUCHMBIX HcHbITaHui bepuymnu. CnydaiiHbld BbBIOOp H3 KOHEUYHOM
COBOKYITHOCTH.

Cnyyaiinas BEJIMYMHA. Pacrnipenenenue BEPOSITHOCTEN. Jnarpamma
pacnpenenenud. Onepanuu Haj Cly4yallHbIMKA BeJIMYMHAMHU. bBuHapHas ciiyvaliHas
BenuuuHa. [Ipumepsl pactipeeneHuii, B TOM YUCIIe TEOMETPUUECKOe U OMHOMUAIBHOE.

CoBMecTHOE paclpeiesieHHe JBYX CIy4YailHbIX BeaudyuH. He3aBucumele
CIIy4alHbIE BEJIMYUHBI.

MareMaTuyeckoe OKHMJIaHWE CIydaillHOM BeNW4uHBI (pacnpenenenusi). IIpumepsl
NPUMEHEHUSI MaTEMAaTUYECKOr0 OXHUAAHUS (CTpaxoBaHHE, JIoTepes). MaTemaTuueckoe
OXHJIaHUe OWHApHOM CclydyailHOM BeIWYMHBI. MaTremMaTU4ecKoe OXHUJAHHUE CYMMBbI
CIIy4yalHBIX  BEJIMYMH.  MareMaTudyeckoe  OKHIAHHE  TIE€OMETPUYECKOIO U
OMHOMHUAIILHOTO PACTIPEEICHHI.

Jucnepcust U CTaHJAPTHOE OTKJIOHEHHWE CIIy4alHOW BETWYMHBI (pacipeneseHus).
Hucniepcust  OuHapHOM  CilydyalHOM  BEJIMYMHBL. ~MareMmaTH4ecKoe  OXHUJaHue
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MPOU3BEACHUS U AUCIEPCUS CYMMbl HE3aBUCHUMBIX CIIyYalHbIX BeIW4uH. Jucnepcus u
CTaHJapPTHOE OTKJIOHEHHE OMHOMHUAIBHOTO pachpenenenus. Jucnepeus u ctaniapTHoe
OTKJIOHEHUE T€OMETPUUECKOTO PACIIPEICTICHNUS.

HepaBenctBo YeoOsniméBa. Teopema UYeOwnmueéBa. Teopema bepHymnu. 3akon
00abIIMX ynces. BeIOOpOUHBI MeToA uccienoBaHuid. BeIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHNue BEPOATHOCTH COOBITHA MO BRIOOPOUYHBIM AaHHBIM. [IpoBepka nmpocTermmx
TUIIOTE3 C MOMOUIBIO U3YYEHHBIX PACIPEAECICHUN.

HenpepeiBHble  ciyyaliHble  Benu4uHbl. [lpumepsl. DyHKIMSA  IIIOTHOCTH
BEPOSATHOCTU pacmpenesicHus. PaBHOMepHOE paclpeneseHue U ero CBOWCTBA. 3aJayu,
NPUBOJAIIME K IOKA3aTEIbHOMY pAacOpeleNieHHI0. 3ajJayd, NOpUBOASAIIME K
HOpMaJIbHOMY pacrpeaencHuo. DYyHKIUS IIOTHOCTH BEPOATHOCTH MOKAa3aTEIbHOTO
pacnpesenenus, (QYHKIMsS IJIOTHOCTH BEPOATHOCTH HOPMAJIbHOIO pACIpeaeeHHs.
@yHKIHS IVIOTHOCTA U CBOMCTBA HOPMAJILHOI'O PACIIPEAEIICHUS.

[TocnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHI. 3agauu, MPUBOJISIINE
K pacnpenenenunro Ilyaccona.

KoBapuanusa nByx ciy4ailHeIXx BenuduH. KoapuuueHT nuHEeHHON Koppesiuuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYMH. BBIOOPOUYHBIN KOAI(P(UIMEHT KOPPENSLHH.
Paznuune Mexay JMHEMHOM CBS3bI0 U IIPUYMHHO-CIIEACTBEHHOM CBs3bl0. JIMHENHas
perpeccusi, METOJ HAMMEHBIIINX KBAIPATOB.

Ilpakmuueckoe 3ansmue 17. 3agaun Ha TOJCYET YHMCIIa Pa3MEILECHUMN, NEPECTaHOBOK,
COYETaHUM.

Ilpaxmuuecxoe 3anamue 18. Pellienre npocTeHmmx KOMOMHATOPHBIX 33]1a4.
Ilpakmuuecxoe 3anamue 19. Pemienne xKoMOMHATOpHBIX 3aaad. [IpaBuino cymmsl u
IIPABUJIO IIPOU3BEICHUS.

Ilpakxmuueckoe 3anamue 50. TeopeMbl CIOKEHHUS U YMHOXKEHUS BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 5 1. PelieHus KITaCCUYECKUX 3a/1a4 TEOPUX BEPOSTHOCTEN.
IIpakmuuecxoe 3ansmue 52. Berarcnenue xapakrepuctuk J{CB.

Ilpakmuuecxoe 3anamue 53. llpencraBneHuie NaHHBIX (TaONMIIBI, TUArpaMMel, rpaduKn).
YucnoBble XapakTEPUCTUKHA MOJA.

Ilpaxmuueckoe 3anamue 54. Penienue 3aaa4 ¢ moMoIpio rpados.

Ilpakxmuuecxoe 3anamue 55. BpIOOpOUHBINA METOJ] UCCIICTOBAaHUH.

Ilpaxmuuecxoe 3anamue 56. Bei00pku 1 BEIOOPOYHBIE PACIIPEICTICHUSI.

Ilpakmuueckoe 3ansamue 57. 11oCcTpOEHHE TTOJIMTOHA U TUCTOTPAMMBI.

Ilpakmuueckoe 3ansmue 58. Pelienue 3a1a4 MaTeMaTHUECKOM CTAaTUCTUKU.
Ilpaxmuueckoe 3ansmue 59. Pemenue 3agau TB u MaTeMaTnyeckoi CTaTUCTHKU.
Ilpakmuueckoe 3ansamue 72. PellleHre TPUKIAIHBIX 3a]1a4 ¢ IOMOIIBIO BEPOSATHOCTHBIX
MOJENEN.

Pa3znes 6. BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE.

IloHATHS: BEKTOP B MPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOTO BEKTOPA;
BEKTOPBI KOJUIMHEApPHBIE, COHANPABJICHHBIE MW IPOTHBONOJIOKHO HAIIPABJICHHbIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. JIEHMCTBUA C BEKTOpAMH: CIIOKEHUE WU BBIYUTAHHUE
BEKTOPOB; CyMMa HECKOJBKMX BEKTOPOB; YMHOKEHHME BEKTOpa Ha umciio. CBolcTBa
CIOKEHHMSI BeKTOpoB. C(BOHCTBA yMHOXEHHMS BeKTopa Ha uyucino. IloHsTue
KOMIUIaHapHbIe BEKTOpHL. [IpH3HaK KOMIUTAaHApPHOCTH TPEX BeKTOpoB. [IpaBuio
napaienenunena. Teopema o0 pa3noXKEHUUM BEKTOpAa MO TPEM HEKOMIUIAHAPHBIM
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BekTOpaM. lIpsmoyronpHas cuctemMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel
BeKTOpa. CBA3b MEX]ly KOOpJAMHATAMU BEKTOPa U KOOPAMHATAMH TOYEK. YTOJI MEXKIY
BeKkTOpaMu. CKaJsIpHOE TPOU3BEAEHUE BEKTOPOB.

Bekropel B mpoctpancTBe. Onepanuy HaJ BEKTOpaMH. BEKTOpHOE yMHOXKEHUWE
BEKTOPOB. CBOMCTBAa BEKTOPHOIO YMHOKEHMS. [IpsAMoyroybHas cucrtema KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. Pasznoxenue BekTopa no 6asucy. KoopaunarHo-
BEKTOPHBIN METOJ] IPU PEIIEHUH T€OMETPUUECKUX 3aau.

Ilpakmuuecxoe 3anamue 2(. CyMMa HECKOJBKMX BEKTOPOB. Y MHOXEHHE BEKTOpa Ha
YHCIIO.

IIpaxkmuuecxoe 21. IIpAaMOyTonbpHas cuCTEMa KOOPAMUHAT B IpocTpaHcTBe. KoopauHars!
BEKTOpa.

IIpakmuuecxoe 3ansamue 22. llpocreiinue 3aaui B KOOpJAUHATaX. Y paBHEeHUE chephl.
IIpakmuuecxoe 3anwamue 23. llocTpoeHuwe yriia MexAy BeKTOpaMu. BeruuciieHue
CKaJIIPHOT'O MPOU3BEICHHS BEKTOPOB.

Illpakmuueckoe 3ansmue 24. MeTon KOOpAUHAT B IPOCTPAHCTBE.

CamocmosimenvHnas paboma 3. BekTopsl B pocTpaHcTBe. JleHcTBUS HAJ BEKTOpAMHU B
KOOpAUHATHOH dopme.

Paszpges 7. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuyeckas OKpyHOCTb, OTIPEJEICHUE TPUTOHOMETPUUYECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTA.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKUX BBIpAKEHUM. PelieHne TpUTrOHOMETPUYECKUX YpPAaBHEHUU U
HEPABEHCTB.

@OyHKIMOHAIBHBIE 3aBUCHUMOCTH B pealibHBbIX Ipoleccax U sBiaeHusX. ['paduku
pEealbHBIX 3aBUCUMOCTEM.

Ilpakmuuecxoe 3anamue 25. llpuMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB
JUTS BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIMN IO OHOM U3 HHX.
llpakmuuecxoe 3ansmue 26. IlpeoOpa3oBaHuEe NPOCTEHIIMX TPUTOHOMETPHUECKUX
BBIPaKEHUU.

IIpakmuueckoe 3anamue 27. PellleHne NpOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU.

Pasznen 8. ®ynkuuu u rpagukm.

OyHkus, crnocoObl 3amanus (QyHkuuu. B3aumMHO o00parHble  QYHKIHH.
Komnosunus Gynkuumii. ['paduk Qynkiumn. DnemMeHTapHbIe Mpeodpa3zoBaHus rpaduKoB
GyHKIHU.

OO6nactp omnpejeneHuss U MHOXECTBO 3HaueHuW Qynkiuu. Hynmu Qysxum.
[IpomexxyTku 3HAKOMOCTOSIHCTBA. YéTHble W Heu€THbie ¢yHKIMU. [lepuommnueckue
¢ysakiun. [IpoMeXyTKd MOHOTOHHOCTH (PYHKIMH. MaKCHUMyMbl W MHUHUMYMBbI
dbynknuu. Hanbomnbiee n HaumMeHsbIee 3Ha4eHusT QYHKIIMA HA IPOMEXKYTKE.

JluneitHasi, KBagpaTU4HAas © JIpPOOHO-TMHEWHAs (QYHKOUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPAPUKOB.

CreneHHast (yHKUMS C HaTypajdbHbIM M LENbIM IoOKa3aTenem. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHsS N-0f CTENeHU Kak (PYHKIHMH OOpaTHOW CTENEHHU C
HATypaJbHBIM MOKa3aTeJIeM.
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[lokazatenbHast u jorapupmudeckas G(YHKIHH, WX CBOWCTBA U Tpadukwy.
Hcnonp3oBanue rpadukoB QyHKIUN I PEHICHUS ypaBHEHUH. TpUroHOMETpUYECKHe
GyHKIIUH, UX CBOMCTBA U TpadUKH.

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

Ucnons3oBanue rpadukoB GyHKIUNA 1718 HCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPU PEHIeHWH 3a7ad U3 JPYIUX Y4YEOHBIX
MPEAMETOB U PeaJbHON KU3HHU.

Ilpakmuuecxoe 3anamue 30. OrnpeneneHWe YETHOCTM W HEUYETHOCTH PA3IHYHBIX
GyHKIU.

Ilpakmuuecxoe 3ansmue 3 1. HaxoxaeHue cBOMCTB QyHKIIUU.

Ilpakmuuecxoe  3anamue  32. Iloctpoenne  rpaduKOB  TOKa3aTEeIbHBIX U
norapuMuYecKux (yHKIIHA.

Ilpakmuuecxoe 3anamue 33. IloctpoeHue rpad)koB TPUTOHOMETPUIECKUX (PYHKITUH.

Ilpaxmuuecrkoe 3anamue 34. IloctpoeHue rpadUKOB KYyCOYHO — HEMPEPHIBHBIX
(yHKUUH.
llpakmuuecxoe 3anamue 35. Pemenue 3amad no teme «DyHKUOMU, UX CBOMCTBA M
rpaduxm.

Camocmoamenvras paboma 4. Iloctpoenue rpadukoB QyHKIUH.

Pa3nen 9. MHOTOrpaHHMKH M KPYIJible TeJia.

Buasl MHOrorpaHHMKOB; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma; npsMas U HaKJIOHHAas MPHU3MbI; OOKOBasi M TOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapaytenenunen, NpsAMOYTOJIBHBIM NapajulesienuIe] U ero cpoucrBa. Kparuaiimme
MyTH Ha MMOBEPXHOCTU MHOTOrpaHHuKa. Teopema Jiinepa. [IpocTpancTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yronapHasi mUpaMuaa; MpaBUIbHAS U yCEUYEHHAS] MHUPAMMUIBI.
CporictBa pEébep ® OOKOBBIX TpaHEH TMpaBWIbHON mHpaMuasl. [IpaBunbHBIC
MHOTOTPAaHHHUKHW: TIPaBUJIbHAsE IIpU3Ma M IPaBWIbHAS NHPAMHUAQ; IpPaBWIbHAS
TpeyroJibHasi MUpaMuJa U MPaBUIIbHBIN TeTparap; KyO. [IpeacraBienue o npaBUIIbHBIX
MHOT'OTPAaHHHUKAX: OKTadIp, JOAEKAdAP U UKOCAIP.

Boluncrnenre 31eMeHTOB MHOTOIPAHHHMKOB: p&Opa, AuaroHanu, yrisl. llnomansb
OOKOBOI MOBEPXHOCTH U MOJHOW MOBEPXHOCTH MPSIMON MPU3MBI, TUIONIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOii Npu3Mbl. [lnoniaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH NIPaBUJIbHOW MUPAMHJIBI, TEOPEMA O IUIOIAAN YCEUEHHON MUPAMUIBI.

CummeTpuss B MNPOCTPAHCTBE.  DJIEMEHTbl ~ CUMMETPUM  IPABUIIbHBIX

MHOTOTpaHHUKOB. CuUMMETpUsi B MPAaBUIBHOM MHOTOI'PAaHHUKE: CUMMETPUSI
napajuiejienunesa,  CUMMETPUsT  NPABWIBHBIX IIPU3M, CUMMETPHUS NPABUIbHOU
MMAPAMUBI.

[loHsTHA:  UWIMHAPHUYECKAs  IMOBEPXHOCTh,  KOHMYECKas  MOBEPXHOCTb,

cepuueckas MOBEPXHOCTh, 00pa3yrolIre MOBEpXHOCTEH. Tena BpalleHus: MUIUHAP,
KOHYC, YCEUEHHBII KOHYC, cdepa, map. B3anumHoe pacnonoxenue chepsl U MIOCKOCTH;
KacarejlbHasg IUIOCKOCTh K cdepe. M300pakeHne Tten BpallleHUs HA IJIOCKOCTH.
Pa3zsépTka mununapa u konyca. CummeTpus chepsl u 1mapa.

O6bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napaienenuneqa u ciaeactBuss u3 He€. OObEM MNpSIMON W HAKIOHHOM MPU3MBI,
HWIMHAPA, TUPpaMUIbI U KOHyca. O0BEM 11apa U MIapoBOTO CErMEHTA.
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KomOunanuu ten BpamieHus 1 MHOTOrpaHHUKOB. [Ipu3ma, BoucaHHast B LIUIUHID,
onucaHHas okojio munuHapa. llepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue
mapa u cepsl IIOCKOCThIO. [loHATHE MHOrorpaHHHKa, ONMCAHHOTO OKOJIO c(epsl,
cdepsl, BIUCAHHOM B MHOTOI'PAHHUK WJIM TEJIO BPaLEHUSI.

[Tnomaas NOBEpXHOCTH HIIMHAPA, KOHYCA; TUIOMAL chepbl U e€ yacTeu.

[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAICH TMOBEPXHOCTEH
nonoOHeix ¢uryp. IlpeoOpa3oBanue mnogoOusa, romoteTus. Pemienwe 3amady  Ha
IIJIOCKOCTH € UCIIOJIb30BaHUEM CTEPEOMETPUUYECKUX METOJIOB.

ITocTpoeHue ceyeHuid MHOTOTPAHHHUKOB M TEJI BPAILCHHS: CEYEHUS LWIMHIpA
(mapasuieNnbHO U MEPHEHANKYJIIPHO OCH), CEYEHHUsl KOHyca (MapajieIbHOe OCHOBaHUIO
U MPOXOJAIIEE Yepe3 BEPILINHY), CEYEHHs 11apa; METOJIbl TIOCTPOCHUSI CEYEHUI: METO.T
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHHUS, METO/ IEPEHOCA CEKYIIEH MITIOCKOCTH.
Ilpakmuueckoe 3anamue 36. Peuienne 3a1a4 no teme «lIpuzmay.

IIpakmuueckoe 3anamue 37. Pemenne 3ana4 no teme «Ilupamunay.

Ilpaxkmuueckoe 3ansmue 38. [locTpoeHne ceueHN MHOTOTPAHHHUKOB.

Ipaxmuuecxoe 3anamue 39. HaxoxxneHue miomaaen Ce4eHnii MHOTOIPAHHUKOB.
Ilpakmuuecxoe 3anamue 40. BrluncineHue miomwaa NTOBEPXHOCTH U 00beMa KPYIJIbIX
TeJl.

Ilpaxmuueckoe 3ansamue 41. Pemenne 3anad no reme «Kpyriblie Tenay.
Camocmoamenvrasn paboma 5. HaxoxaeHue miomajm CEeYeHUs] KpYTibIX Tell.

Paszpen 10. Hayasa MmaTeMaTH4€CKOro aHaJIN3a.

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHus  IOcjeaoBaTenbHOCTE.  Meton
MaTEMaTUYECKOM WHAYKUMU. MOHOTOHHBIE W OIPAaHWYEHHBIE IOCIEA0BATEIBHOCTH.
HcTopust BOSHUKHOBEHHS] MATEMAaTUYECKOT0 aHajIN3a Kak aHainn3a 0ECKOHEYHO MaJlbIX.

ApudmeTrnueckass W TeOMETpUYecKas Mporpeccuu. beckoHeuHO yObIBaroIas
reomeTpuyeckass mnporpeccusi. Cymma OecKOHEYHO yOBbIBalOUIe TreoMeTpudecKon
IIPOrpeccuy. JIMHEMHBIM M ASKCHOHEHUMAIBHBIA pocT. Yucino e . dopMyna CIOKHBIX
IPOLIEHTOB . Mcrosib30BaHUE MPOTPECCUU ISl PELIEHUS peabHbIX 3a7a4 IPHUKIaTHOIO
Xapakrepa.

HenpepsiBHble QyHKIMK U UX cBoiicTBa. Touku paspbiBa. ACUMITOTHI rpaduKoB
¢bynkuuid. CBoiicTBa (DYHKIMII HENpephIBHBIX HAa OTpe3Ke. MeToJ MHTEpBajIOB s
peuieHus: HepaBeHCTB. [IpuMeHeHHre CBOWCTB HEMPEPBHIBHBIX (YHKUIMNA ISl pelieHus
3a/1a4.

[lepBass u BTOpas mpousBoAHble GyHKIMH. OrmpeneneHre, Te€OMETPUYECKUN U
bu3HYecKuil CMBICT IPOU3BOIHON. Y paBHEHHUE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoanbie snemMeHTapHbIX (yHKIMA. [Ipou3BomHas CyMMBbI, TTPOU3BEIACHUS,
YAaCTHOTO M KOMITO3ULIUU (QYHKIHUI.

[IpumeHeHne TPOM3BOMHON K HCCIEAOBaHUIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxzieHne HanOOoNbIIEro M HAaUMEHBLIEr0 3HAYEHH HENpephIBHOM
(yHKUIHU Ha OTPE3KE.

[IpumeHeHne NpPOM3BOJHOM ISl HAXOXJEHHUS HAWIY4yllero peuieHus B
MIPUKJIAJIHBIX 3aJa4ax, Ui ONPEACIICHUSI CKOPOCTH M YCKOPEHUS MPOLECCa, 3aJaHHOTO
bopmyoii unu rpadguKom.

[lepBooOpa3Has, OCHOBHOE€  CBOWCTBO  mepBooOpasHbiXx. IlepBooOpasHbie
aneMeHTapHbIX QyHKImi. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.
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WNurerpan. ['eomerpudeckuil CMBICI WHTETpajia. BpluncieHne oOnpeneséHHOro
uHTerpana no popmyne Herotona — Jleiioauma.

[IpumeHneHre uHTErpaia AJisi HaXO0XKACHUS TUIONIaiel TUIOCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEN.

[Ipumepsr  pemienuit  auddepeHuuanbHbIX — ypaBHEHUM. MareMarnyeckoe
MOJIEJIMPOBAHUE PEATBHBIX MPOLIECCOB € MOMOIIbIO AU(PPepeHINaTbHBIX YPAaBHEHUI.
Ilpakmuuecxoe 3anamue 42. BplHACIEHUE YIEHOB IOCIEIOBATENIBHOCTA W CYMMBI
OECKOHEUHO YOBIBaIOIIEeH FeOMETPUIECKOM MTPOTrPECCHH.

Ilpaxmuueckoe 3anamue 43. BeruuciaeHue NPOU3BOAHBIX PA3IUYHBIX (DYHKIIHMA.
Ilpakxmuuecxoe 3aumamue 44. Pemenue 3amau mo teme «lIpomsBoaHas ¢yHKIHIA.
PU3NYECKUNA U TEOMETPUYECKUN CMBICI IIPOU3BOAHOM.

Ilpakmuuecxoe 3ansamue 45. llpuMeHeHNE TPOU3BOIHOMN K UCCIIENOBAHUIO (QyHKIIUU.
Ilpakmuuecxoe 3anamue 46. IlocTtpoenune rtpadukoB QGYHKIIUHA TpU  TOMOIIU
MIPOU3BOJHOM.

Ilpaxmuuecxoe 3anamue 47. BeIYACIEHUE ONPEAEICHHBIX HHTETPAJIOB.

lIpaxmuuecxoe 3anamue 48. HaxoxxneHue miomaay KpUBOJIMHENHON TPAEIUN.
Ilpaxmuuecxoe 3anamue 49. Pemienne 3ana4 no reme: «/HTerpan u ero npuMeHEHUE.
Camocmoamenvras paboma 6. VIHTerpan u ero npuMeHeHue
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4. TemaTnueckoe IVIAHUPOBAHUE, B TOM YHUCJ/IE€ C YIETOM paﬁoqeﬁ nporpaMmMbl BOCIIUTAHHUS € YKAa3aHUEM KOJHYIECCTBA
Yac0B, 0OTBOAMMbIX HA OCBOCHHC Ka)K10#l TeMbl yqeﬁnoro npeamerTa «MaTemaTuKa

No Tewma 3ausaTHA Konuuect B ToMm uncne JIP u3 ®1oC COO
TLII. BoyacoB | YP |II3 |K CP
Paznen 1. BBenenue B npeamer 2 2 0 0 0
1 Marematuka B HayKe, TEXHHKE, OKOHOMHKE, HH(POPMAIMOHHBIX | 2 2 JIP1- JIP8
TEXHOJIOTHSIX M IPAaKTUYECKOW JeATeIbHOCTU. Bxuax poccuiickux
MaTEeMaTHKOB B Pa3BUTHE HAYKHU.
Pa3znea 2. Pa3BuTHEe NOHATHS 0 YHCJIE 24 10 12 0 2
2 MHoOXecTBa, X BUIBI U CIOCOOBI 3aAaHus. Jluarpammer Ditnepa — 2 2 JIP1.3
Benna. JIP4.1
3 Onepanyu HaJ MHOKecTBaMU. OTHOIIIEHUSI MEK]Ty MHOYKECTBAMHU. 2 2 JIP6.1,6.3 - 6.4,
4 Bolnosinenue onepauuii Haj, MHOKECTBAMH. 2 2 JIP7.2
5 [lenble ¥ palMoOHabHbIE YHCIa. ApUPMETHIECKUE OTIEPALIMN Hal 2 2 JIP8.1 - 8.2
palMoOHATBHBIMH YHCIaMU. beCKOHEUHbIE TEPUOIUIECKHE IPOOH.
6 IIpaxTrueckas pabora 1. Belmonnenue nelicTBUI Ha 2 2
JEHCTBUTENBHBIMU YHCIAMHU.
7 [TpubnmkeHHOe 3HAYCHHE BETMYUHBI. AOCOTIOTHAS M OTHOCHUTEIbHAS 2 2
HNOTPEIIHOCTH.
8 [TonsATHE KOMIUIEKCHOTO Yncia. I'eomeTprudeckas HHTEpIpeTays 2 2
KOMIUIEKCHBIX YHCEL.
9 [pakTudeckas padora 2. BeimonHeHWe NeHCTBUIN Hal KOMIUIEKCHBIMHU 2 2
YUCJIaMH B aireOpandeckoi opme.
10 | ToxxaecTBa U TOXIECTBEHHbIE IPEOOPA30BaHUs Ha/l YPAaBHEHUSIMU U 2 2
HEpPaBEHCTBAMU
11 [IpakTrueckas pabota 3. Pemenue 1iensix u ApoOHO — paIllMOHATBHBIX 2 2
YpaBHEHUN U HEPABEHCTB.
12 Pemienue npukiaaHbixX 3aa4 Ha COCTaBJICHUS YPAaBHEHUM M HEPABEHCTB. | 2 2
13 JleicTBus Haa ASWCTBUTEILHBIMU Y KOMILUICKCHBIMU YHCJIAMH. 2 2
Paznen 3. Kopumn, cTenenu u Jiorapugmsl 28 14 12 0 2




14 | Kopnau u crenenu. Kopau U3 HaTypajabHOro 4uciia ¥ MX CBOMCTBA. 2 2 JIP1.3

15 [IpeoOpa3oBanue BEIpAKEHUH, COACPKANINX PATUKAIIBL. 2 2 JIP4.1

16 | IIpakruueckas pabora 4. JlelicTBus ¢ apu)METUUECKUMH KOPHAMHU N — | 2 JIP6.1,6.3 -6.4;
Ol CTEIICHH. JIP7.2

17 Pemienue npocTelux nppanyMoHaJbHbIX YPAaBHEHUN M HEPABEHCTBAMM. | 2 JIP8.1 - 8.2

18 CreneHnu ¢ palMoHaJIbHBIMU NTOKA3aTENSIMU U UX CBOMCTBA. 2 2

19 [IpeoOpa3oBaHue BbIpAXKEHHH, COEPIKALIUX PAIlIOHATbHbBIE CTETICHU 2 2

20 | Ilpaktuyeckas pabota 5. Pemenue npoctelmx noka3aTeabHbIX 2
YpaBHEHUI U HEPABEHCTB.

21 Jlorapudm uucna. OCHOBHOE Jorapu(hMHUIECKOe TOXKIECTBO. 2 2

22 | Beuucnenue norapudmon. CoiicTBa Jorapudmos. 2

23 [TpaBuina aeiicTBus ¢ norapudmamu. [lepexon kK HOBOMY OCHOBAHHIO. 2 2

24 | Ilpaktudeckas pabora 6. [IpeoOpa3oBanue norapuMUIecKux 2
BBIPAKECHUM.

25 Jlorapudmuueckue ypaBHEHUs] 1 HEPABEHCTBA, UX CHCTEMBI. 2 2

26 | Ilpaktuyeckas pabora 7. Pemenue npoctedmumx gsorapupMuuecKkux 2
YpaBHEHUH U HEPABEHCTB.

27 | Pemenue 3agau no teme: «KopHu, crenenu, Jorapugmoi. 2

Pa3znea 4. IlpsiMble 1 JIOCKOCTH B IPOCTPAHCTBE 22 12

28 B3anmHoOe pacronokeHue AByX NpsIMbIX B IPOCTPAHCTBE. 2 2 JIP1.3
[TapayiienbHOCTh NPSIMOM U TIJIOCKOCTH. JIP4.1

29 | IlpumeHeHMe pU3HAKA MAapalIeIbHOCTH MPSIMON U TUIOCKOCTH ITPH 2 JIP 6.1,6.3 - 6.4;
pEIICHUH 3a/1a4. JIP7.2

30 | OBocHOBaHME B3aMHOIO PACMONIOKEHHUS PSIMBIX, MPSMOM U IJIOCKOCTH B 2 2 JIP8.1-8.2
TIPOCTPAHCTBE.

31 [TapayuTenbHOCTB IIIOCKOCTEM M MIX CBOMCTBA. 2 2

32 | IlepneHauKyIsIpHOCTH NPSAMON U TIOCcKOCTH. [lepnennukysap u 2 2
HaKJIOHHAsL.

33 | IIpakTuueckas pabora 8. HaxoxeHue yria MexIy IpaMoi u 2
IJIOCKOCTBIO.

34 | AByrpaHHblii yroa. Yroi Mex1y MJI0CKOCTAMU. IleprieHquKyIspHOCTh 2 2

JIBYX TIJIOCKOCTEH.
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35 [TapamnensHbrit neperoc. CUMMETPHSI OTHOCUTEIBHO TJIOCKOCTH 2 2
[TapayiesnbHOE IPOEKTUPOBAHUE.
36 | [Inomaap oproroHanbHO npoekiuu. M300pakeHue npocTpaHCTBEHHBIX | 2 2
(uryp.
37 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 2
38 | IIpakruueckas paGora 9. Pemenue 3a1a4 o teme: 2 2
«IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY.
Pa3nes 5. KomOunaropuka 10 4 6
39 | Kom6unaropuka. OCHOBHbIE MOHATUS KOMOMHATOPUKHU: N-(hakTopHall, 2 2 JIP1.2-1.3
pa3MelIeHNe, IEPECTAHOBKA, COUETaHUE. JIP4.1
40 3ajayu Ha MOJICYET YKCJIa pa3MELICHUN, IEPECTaHOBOK, COUETAaHUM. 2 2 JIP 6.1, 6.3 - 6.4;
41 [pakTuyeckas pabora 10. Pemenne npoctedmmx KOMOMHATOPHBIX 2 2 JIP7.2
3a1ad4. JIP8.1 - 8.3
42 ®dopmyna bunoma HeroTona. CBoiCTBa OMHOMHHAIBHBIX 2 2
koddhduimento. Tpeyronpauk [lackas.
43 [pakTuyeckas pabora 11. Pemenne komObunatopHbix 3agay. [Ipasuiio 2 2
CYMMBI M IIPAaBUJIO IPOU3BEICHUSI.
Pa3znesn 6. BekTopbl 1 KOOPAMHATHI B NIPOCTPAHCTBE 18 4 10
44 | Ilonsarue Bexkropa. PaBeHCTBO BekTOpOB. ClI0)KEHNE U BBIYUTAHHE 2 2 JIP1.3
BeKTOpOB. KoMmiaHapHbI€ BEKTOPBI. JIP4.1
45 | Ilpaktuueckas padora 12. Cymma HECKOJIBKUX BEKTOPOB. Y MHOKEHHE 2 2 JIP 6.1,6.3 - 6.4;
BEKTOpA Ha YUCIIO. JIP7.2
46 | IlpsmoyrospHasi CUCTEMa KOOpAUHAT B pocTpaHcTBe. KoopauHaTsl 2 2 JIP8.1-8.2
BEKTOpA.
47 Bekrtops! B ipocTpancTBe. JleiicTBUS HaJ BEKTOpAMU B KOOPJIAMHATHOM 2
dbopwme.
48 [IpocTeiimme 3agaun B KOOpAUHATaX. Y paBHEHUE c(ephl. 2 2
49 | [TocTpoeHue yria Mexay BeKTopaMmu. BeruncieHue ckansipHOro 2 2
MIPOU3BE/ICHHUSI BEKTOPOB.
50 | CummeTpus B IPOCTPAHCTBE (LIEHTpalibHAs, OCEBasi, 3epKajibHasl, 2 2
napauIeNbHbIA epeHoc)
51 KoopanHaTtsl U BEKTOPBHI. 2
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52 | IIpakTrueckas padora 13. MeTo KOOpAMHAT B MPOCTPAHCTRE. 2 2

Paznesn 7. OCHOBbI TPUTOHOMETPHU 24 12 10

53 Papnannas mepa yrna. BpamarensHoe npuxenue. CUHYC, KOCHHYC, 2 2 JIP1.3
TAHI'€HC U KOTaHreHC yncia. OCHOBHBIE TPUTOHOMETPUUECKUE JIP4.1
TOXKIECTBA. JIP6.1,6.3 - 6.4,

54 [IpuMeHeHne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB AJIs 2 2 JIP7.2
BBIUMCIJICHUS 3HAYCHUH TPUTOHOMETPUUECKUX (PYHKIUI 110 OHOM U3 JIP8.1 - 8.2
HUX.

55 OcHoBHBIE (OPMYITBI TPUTOHOMETPHUH: (DOPMYITBI CIIOKEHUS, YABOCHHS, | 2 2
peoOpa3oBaHUs CyMMbI TPUTOHOMETPUYECKUX (PYHKIINI B
[IPOM3BEICHUE U POU3BEJCHUS B CYMMY.

56 | Ilpaktuueckas pabora 14. IlpeoOpa3oBanue npocTenmmx 2 2
TPUTOHOMETPUUYECKUX BhIPAKEHHUH.

57 | OGparHble TPUTOHOMETPUYECKHE (PYHKIINH. 2 2

58 [Ipocreiilirie TPUrOHOMETPUUECKUE YPABHEHUS. 2 2

59 [IpakTuyeckas pabora 15. Pemenue npocTelinx TpUroHOMETpHYECKux | 2 2
YpaBHECHUH.

60 Penienue npocTelmx TpPUroHOMETPUIECKUX HEPABEHCTB. 2 2

61 Pemenne cucreM TPUrOHOMETPUYECKUX YPABHEHHUI M HEPABEHCTB. 2 2

62 OCHOBBI TPUTOHOMETPHH. 2

63 Pemenue 3agad no Bcemy Kypcy. 2 2

64 KoHTpoJibHast paboTa 1o Bcemy Kypcy. 2 2
HUTOI'O B 1 cemecTpe 128 58 58 6 6

Pasjnen 8. ®yukunu u rpadpuku 22 10 12

65 | Ilonstue ¢pynkuuu. CrnocoOsl 3afanus GyHKUMH, UX TpaduKu U 2 2 JIP1.3
CBOMCTBA. JIP4.1

66 Onpenenenre YeTHOCTH U HEYETHOCTH Pa3IMUHbIX QYHKIUH. 2 2 JIP 6.1, 6.3 - 6.4;

67 | [IpoMexxyTku Bo3pacTaHus U yObIBaHUs, HAMOOJIbIIIEE U HAUMEHbIIIEee 2 2 JIP7.2
3HAYEHUsl, TOUYKH SKCTPEMYMA. JIP8.1 - 8.2

68 IpakTnueckasd pabora 16. HaxoxaeHne CBOMCTB (QyHKIHH. 2 2

69 | CreneHHbIC U TTOKa3aTeNbHbBIC (YHKIIMHM U UX CBOHCTBA. 2 2




70 | Jlorapudmuueckue GyHKIMU U UX CBOWCTBA. 2 2
71 Ipaktuyeckas padota 17. [TocTpoenue rpaukoB MoKa3aTeNbHbIX U 2 2
aorapuMuIecKux QyHKIHH.
72 Tpuronomerpudeckue QYHKIMH, UX CBOHCTBA U rpaduKH. 2 2
73 [TocTpoenne rpadikOB TPUTOHOMETPUICCKUX (DYHKITHA. 2 2
74 | Iloctpoenue rpakoB KyCOUHO — HEMTPEPBHIBHBIX (DYHKIIUH. 2 2
75 [Toctpoenue rpadukoB GyHKIUH. 2
76 | Ilpaktuueckas pabora 18. Pemenue 3a1a4u no reme «OyHKIUHU, UX 2 2
CBOICTBaA U IpadUKI
Paznen 9. MHOrorpaHHMKHU M KPYIJible TeJia 30 14 12
77 | llonstue muHororpannuka. [Ipusma. Buael npusm. [lapamnenenunen, 2 2 JIP1.3
KyO. JIP4.1
78 | bokoBas 1 moJHas MOBEPXHOCTH MPU3MBI. O0BEM MPU3MEL. 2 2 JIP 6.1, 6.3 - 6.4;
79 IIpakTuyeckas padora 19. Penrenue 3a1a4 mo teme «IIpuzmay. 2 2 JIP7.2
80 | Nupamuna. [IpaBunbHas nupamMuaa. Y ceueHHas IUpaMua. 2 2 JIP8.1 - 8.3
81 BbokoBas 1 mosHasi TOBEPXHOCTh mupamMuibl. OObeM MHUpaMUIbL. 2 2
82 | Ilpaktmyeckas pabota 20. Pemenne 3amau no reme «IIlmpamugay. 2 2
83 Pemenue 3aau o reme « MHOTOrpaHHUKHY. 2
84 CummMmetpusi B ipocTpaHcTBe. [IoHsITHE MPaBUIILHOTO MHOTOIPAaHHHUKA. 2 2
85 | IloctpoeHue ceueHnii MHOTOTPAHHHUKOB. 2 2
86 IIpaxTrueckas pabora 21. Haxoxnenune miomaaei ceueHnii 2 2
MHOTOTPaHHHUKOB.
87 | Tena Bpamenus (WMIUHAP, KOHYC, cdepa, map). 2 2
88 | BoluncneHue miomaam MoBEPXHOCTH U 00beMa KPYIJIbIX Tell. 2 2
89 | HaxoxaeHue miIoniaau CeYeHus: KpyribIX Tejl. 2
90 B3anmHoe pacnosiokeHue chepsl U IITOCKOCTH. 2 2
91 Ipaktuyeckas paGota 22. Pemenue 3ama4 no reme «Kpyrisie Temnay 2 2
Pa3znea 10. Hauaa MaTeMaTHYeCKOT0 aHAJIA3A 38 18 16
92 YucioBad rocinenoBaresibHOCTh. CriocOObI 3a1aHis IT0C/IE0BATEIBHOCTH. 2 2 JIP1.3
93 [pakTuyeckas padota 23. BerducneHue 4ieHoB MOCIeI0BaTeIbHOCTH U 2 2 JIP4.1
CYMMBbI O€CKOHEYHO YOBIBaIOIIEH FeOMETPUUECKON MPOrPECCHHL. JIP 6.1,6.3 - 6.4;
94 | TloHsiTHie 0 MPOM3BOIHOM, €€ TCOMETPUYUCCKUHN M (DU3UICCKHIA CMBICIL. 2 2 JIP7.2
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95 ®dopmysl 1 ipaBuiIa auddepeHmupoBanus GyHKINAN. 2 2 JIP8.1 - 8.3
96 BrluricrieHue mpou3BOAHBIX PA3IHUHBIX (DYHKITHIA. 2 2
97 Pemenue 3amau Ha GU3UIECKUN CMBICIT POU3BOTHOM. 2 2
98 | Pemenue 3a1a4y Ha IPUMEHEHUE TEOMETPUUECKOTO CMbICIIA 2 2
MPOU3BOAHOM.
99 | IlpakTnueckas pabora 24. Pemenue 3agau no teme «IIponsBoanas 2 2
byukmi. DU3NYECKUN U TEOMETPUICCKUNA CMBICI IIPOU3BOTHOMN.
100 | Pemenue 3a1a4y Ha NPUIIOKEHUS 2
MPOU3BOIHOM.
101 | Ilpusnak Bo3pactanus (yObiBanus) GpyHkuuu. Kputnueckue Touku 2 2
GbyHKIMU. MakKCHMyMbI I MUHUMYMBI.
102 | [IpumeHeHre MPOU3BOIHON K HCCIEAOBaHUIO (DYHKIIUU. 2 2
103 | [Ipaktuyeckas padora 25. [loctpoenue rpadukoB GyHKIUI npu 2 2
TOMOILY IPOU3BOAHOM.
104 | IlepBooOpa3Has u uHTErpas. THTErpaibl OCHOBHBIX dJIEMEHTAPHBIX 2 2
¢bynkuuid. Dopmyna Herorona—JleiiOHuma.
105 | Beruucienue HeonpeaeaeHHbIX HHTETPajioB. 2 2
106 | [Ipaktudeckas pabora 26. BeraucieHne onpeeIeHHbIX HHTETPAJIOB. 2 2
107 | I'eomeTpuyeckuii U pU3HMUECKUI CMBICI ONPEAEICHHOTO HHTErpaja. 2 2
108 | HaxosxeHue miomaad KpUBOJIMHEUHOW Tpareiuu. 2 2
109 | MuTerpan u ero npuMeHEHHeE. 2
110 | Pemenue 3aga4 no teme: «MIHTETpas u ero NpUMEHEHHUEY. 2 2
Pasnen 11. BeposiTHOCTH U CTATHCTHKA 38 16 20
111 | BeposTHOCTb COOBITHSI, X BUJIbI M CBOMCTBA. 2 2 JIP1.2-1.3
112 | TeopeMbl CI0KEHHSI 1 YMHOKEHHSI BEPOSITHOCTEM. 2 2 JIP4.1
113 | Ipaktuyeckas pabora 27. Perienust KIaCCHYSCKUX 3a/1a4 TCOPHU 2 2 JIP 6.1, 6.3 - 6.4,
BEPOSITHOCTEM. JIP7.2
114 | JluckpeTHas coydaiiHas BEJMYUHA U €€ XapAKTEPUCTUKH. 2 2 JIP8.1 - 8.3
115 | Beramcnenue xapakrepuctuk JICB. 2 2
116 | IlpencrapieHre TaHHBIX (TaOIUIIBL, TUArpaMMBbl, Tpaduky). YncioBble 2 2
XapaKTEePUCTHKU MOJIA.
117 | I'padbl, MX BUIIBL. 2 2
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118 | IlpencraBnenue 3a1a4u ¢ MOMOIIBIO rpada. 2 2
119 | Ipaktuueckast pabora 28. Perenue 3a/1a4 ¢ IOMOLIBIO IpadoB. 2 2
120 | HepaBenctro YeOniea. Teopema YeOrIiena. 2 2
121 | Teopema beprysumi. 3akoH OOJBIIMX YUCEIL 2 2
122 | BBIOOPOUYHBII METO] MCCIICIOBAHHIA. 2 2
123 | IlpenMer MaTeMaTU4eCKOi CTaTUCTUKU. Ee poiu B 1eSTebHOCTH YeTIOBeKa. 2 2
124 | BpIOOpKH 1 BEIOOPOYHBIE paCTIpe/IeTICHHS. 2 2
125 | CocrapieHue 3aKOHa CTATUCTHUECKOTO PaCIpe/IeNICHsT BRIOOPKH. 2 2
126 | IlocTpoeHue NOJIMTIOHA U THCTOIPAMMBL. 2 2
127 | Ipaktuueckas pabora 29. Perienne 3a1a4 MaTeMaTHIeCKO CTATUCTUKU. 2 2
128 | Pemenue 3amau TB 1 MmaremaTyeckon CTATUCTHKH. 2
129 | [pakrtuyeckas pabora 30. Pemenne 3anau TB 1 Mmarematuueckoi 2 2
CTaTUCTHKHU.
Paszjnen 12. YpaBHeHHs H HEPABEHCTBA 56 28 28
130 | MeToabl penieHrs ypaBHEHUN: pa3ioKeHUE Ha MHOKUTEIIH, 3aMEHA 2 2 JIP1.2-1.3
MIEPEeMEHHOM, MOACTaHOBKA, TPadhUIECCKHIA. JIP4.1
131 | Pemenue ypaBHEeHUH pa3IMuyHbIMH METOTAMM. 2 2 JIP 6.1, 6.3 - 6.4;
132 | PenieHrie HEpaBEHCTB Pa3IMYHBIMH METOIAMH. 2 2 JIP7.2
133 | Pemenne ypaBHEHHH M HEPABEHCTB IPadMIECKHM METOIOM. 2 2 JIP8.1 - 8.3
134 | Ilpaktuyueckas padora 31. Pemenue ypaBHEeHHI 1 HEPAaBEHCTB 2 2
rpadUueCcKUM METOIOM.
135 | Pemienue ypaBHeHH B KOMIIJIEKCHBIX YHCTIaX. 2 2
136 | Ilpaktuueckas padora 32. Pemenue ypaBHEHHH B KOMIUIEKCHBIX 2 2
YHcliax.
137 | YpaBHEHMS U CUCTEMBI YPAaBHEHUH C IByMs IEpEMEHHBIMU. MeToapl ux | 2 2
peIICHHUS.
138 | I'papuyeckwuii criocoO perieHus: ypaBHEHUH 1 HEPaBEHCTB C JBYMS 2 2
MIePEeMEHHbBIMHU.
139 | Onpenenurens. Penenue cuctem ypaBHeHuil metosiom Kpamepa. 2 2
140 | [pakruueckas pabora 32. Pemenune CJIY metogom Kpamepa. 2 2
141 | Pewmenue 1poOGHO-pallMOHANIBHBIX U UPPALMOHATIBHBIX YPaBHEHUH U 2 2

HCPABCHCTB.
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142 | Pemenue 3a/1a4 Ha COCTaBJICHUE YPAaBHEHUH. 2 2

143 | Ilpaktuueckas padora 32. Pemenue 3a/1a4 Ha COCTaBJICHUE YpaBHEHUHN U | 2 2
CUCTEM YpaBHEHUH.

144 | OcHOBHBIE IPUEMBI PEIIEHUS TOKA3aTENbHBIX U JIOTapH(PMUIECKIX 2 2
YpPaBHEHUH U UX CHUCTEM.

145 | Pemenue noka3aTenabHBIX U JIOTapU(YMUIECKUX YPAaBHEHUH U CHCTEM 2 2
YpaBHEHUH.

146 | Pemenue nmoka3aTeiabHBIX U JJOTapU(MUIECKUX HEPABEHCTB U CUCTEM 2 2
HEPaBEHCTB.

147 | PemieHne TpUroHOMETPUUECKUX YPABHEHUHN U UX CHCTEM. 2 2

148 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUN U CUCTEM YpaBHEHUI. 2 2

149 | PemeHue TPUrOHOMETPUYECKUX HEPABEHCTB M CHCTEM HEPABEHCTB. 2 2

150 | PemieHue TpUrOHOMETPUUYECKHX HEPABEHCTB M CUCTEM YPaBHEHUM. 2 2

151 | [paktuyeckas padora 33. PenieHne TpUroHOMETPUUECKUX YpaBHEHUN U | 2 2
HEPABEHCTB.

152 | Pemenue 3a1a4 o TemMe «YpaBHEHHUSI 1 HEPABEHCTBA 2 2

153 | Ilpaktuueckas padora 34. Pemenue 3amad mo teme «Y paBHEHUS U 2 2
HEPaBEHCTBA»

154 | Pemenue npuKiIaaHbIe 3a/1a4M CPEJACTBAMU MATEMAaTHYECKOTO aHamu3a. | 2 2

155 | Pemienue npukiaaHbIX 3a/1a4 C UCIOJIB30BAHUEM IT'€OMETPUUECKUX 2 2
MOJIEIEH.

156 | Pemienue npuKIaAHBIX 337124 C OMOIIbIO BEPOSITHOCTHBIX MOJIEIIEH. 2 2
HUTOI'O Bo 2 cemecTpe 120 86 86 6 |6
IIpoMe:kyToUHasI aTTEeCTALUS 8 popme:

KOHTPOJIBHOW 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 o0ecrievyeHne NpenogaBaHus yueOHoro
npeaMera «MaremaTuka»

OcBoeHue MmporpaMMmbl yuyeOHOro mpeamera «MaremaTuka» Mpeanoiaraet
Hanmuyue ydyebHoro xkabmHera «MaTemaTHKay, B KOTOPOM HUMEETCS BO3MOXKHOCTb
o0ecrneunTh CBOOOIHBIN JOCTYN B ceTh MIHTepHET BO BpeMs y4eOHOTO 3aHATHS U B
nepuoj;, BHEYYEOHON MAEATeNbHOCTH OOydYaromuxcs (DJIEKTPOHHBIM KHHUTaM,
MpaKkTUKyMaM, TecTaM), MpeayCcMOTpeHa AHUCTaHlMOHHAas (opma (pabora uyepes
MHTEPHET Pecypchl, paboTa B CHCTEME JUCTAHIIMOHHOTO 00y4YeHHs Ha 00yJaromiei
matdopme Moodle 1.1.).

QOoopyoosanue yueonozo kabunema:
e TlocamouHble MecTa MO KOJUYECTBY CTYACHTOB;

e PaGouee MecTo mperoaBarTes;

e KiaccHas JocKa;

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

e MynbTUMEIUAIIPOEKTOD;

e (CpeacTBa TEIEKOMMYHUKAIMU (JIOKAJIbHASI CETh KOJLIEXKA);

e MynbTHMEINAPECYPCHI IO MATEMATHKE.

TexHudyeckoe oOcHalleHHEe KaOWHETa TNpeaycMaTpuBaeT JIHUCTAHIIMOHHBIC
(hopMBbI pabOTHI.

CpencrtBa oOy4YeHHs NpU TUCTAHIIMOHHOW (hopMe (HOPMATUBHO-CIIPABOYHAS
JIUTEPATYpPa, KOMIUIEKT TIUUIAKATOB, TEMATUYECKUX CTECHIOB, WHCTPYKIHUOHHBIC
CTE€H/bI, MYJIbTUMEIUNHBIA KOMIUICKC. JIOKAJIbHASL CETh KOJUJIEIKA, ITPOrPAMMHOE
obecrnieueHue oO0IIero v MnpodecCUHOHAIBLHOTO HA3HAYEHUS, KOMIUIEKT Y4eOHO-
METOJIUYECKON IOKYMEHTAIMH ).

B ycnoBusiX 1UCTaHIIMOHHOTO OOYYEHUS:

- MHCTPYKTAX M BbLJAYa 3aJaHUS IPOU3BOAUTCA HA SJIECKTPOHHOM pecypce
KOJUICKA;

- o0paTHas CBSI3b U KOHCYJIbTAllUM OCYIIECTBIISIOTCA HA 3JIEKTPOHHOM pecypce
KoJuiemka u Skype;

- BBINIOJIHCHHBIC 33JaHUS XPAHATCA Ha DJJIEKTPOHHOM pPECypce B pasJielie
MA3y4aeMOM JTUCUUIUINHBI.

B  coctaB  y4eOHO-METOAUYECKOTO M  MaTepUajbHO-TEXHUYCCKOTO
oOecrieyeHusi TporpaMmbl  y4eOHOM AMCHMIUIMHBI «MareMaTtukay BXOAMT
ouobnuomeunwvlil Pono.

B Oubnuoreunbii  QoHg BXOAAT yU4EOHUKH, Y4EOHO-METOIMYECKHUE
KOMILJIEKTBI, 00€CTIeUnBalONIe OCBOCHUE YUCOHOU NUCIMIUIMHBI «MaTemMaTukay,
PEKOMEHIOBAaHHBIC WM JOIMYIICHHBIC JJIs1 UCIOJIb30BaHUS B MPOGECCHOHATHHBIX
o0pa30oBaTeIbHBIX OPTraHU3AIUSAX, PEATU3YIOMUX 00pa30BaTEIBHYIO MPOTPaAMMYy



cpendero obmero obOpaszoBanus B mpenenax ocBoeHus OITOII CIIO na 6ase
OCHOBHOTO 00111eT0 00pa30BaHMUs.

bubnuorteunsiii  QoHJ MOMOTHEH SHIUKIONEIUSMH, CIPABOUYHUKAMH,
CJIOBapsIMU, HAYYHON U HAYYHO-IIONYJISIPHOW JINTEPATYPON U IPYTOM JINTEPATYPOU
10 pa3HbIM BOIIPOCAM MAaTEMaTHKHU.

NudpopmanuonHoe odecneyenmne
OcHoBHas JMTEpaTypa

1. bammakos, M. U. MaremaTtuka [TekcT]: yueOHUK IS CTYJIEHTOB YUPEKICHUM
CIIO/ M. U. bamMakos. - 6-¢ u3., crep. - M.: Akagemus, 2019. - 254 c.: uB. ui. -
(ITpodeccruonanpsHoe 0O6pa3oBaHue).

2. bammakoB, M. 1. Maremaruka. 3agaqHuk [TekcT]: yyeOHUK IJi1 CTYJCHTOB
yupexaenuit CI1O / M. U. bammakos. - 5-e u3a., crep. - M.: Axkagemus, 2018. -
416 c.: ni. - (ITpodeccnonanbrHOE 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 jo. -
M.: FOpaiit, 2019. - 327 c.: un. - (IlpodeccuonanpHoe oOpazoBaHue).

4. boromonoB H. B. Ilpaktudeckue 3anstus mo marematuke. B 2 4. [Tekcr]:
yuebHoe nmocoo6ue qs 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 [Tekcr]: yueOHUK AJIsI CTYICHTOB yUPEKISHUM
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 o6pa3oBaHue).

JlonoiHUTEIbHAS JIUTEepaTypa
1. Anrebpa n Hagana matematudeckoro ananmsa. 10-11 kmaccsl [Tekct]: yueOHUK
s oOmieo0pa3oBar. YUYpexXACHW C TMpWI. Ha 3IeKTpoH. Hocutene/ A. H.
Konmoropos, A. M. A6pamos, FO. I1. Aynuuieis; pen. A. H. Koamoroposa. - 21
m3a. - M.: [Ipocsemenune, 2012. - 384 c.: ui.
2. T'eometrpus. 10-11 xn. [Tekct]: yueOHUK Ajisi 001I€00pa3oBaT. yUPEKICHUI:
0a3oBblii W mnpoduibHbld ypoBHu/ JI. C. Atanacsn, B. ®. byryzos, C. b.
Kanomres. - 19 uzn. - M.: [Ipocsemenune, 2010. - 255 c.: un. - (MI'Y-mkoue).
3. NanasH, A. A. Maremaruka [Tekcr]: yueOnux/ A. A. HdanasH. - 2 uza. - M.:
®dopym, 2010. - 544 c. - (IIpodeccrnonanbHOEe 00pa30BaHKE).

JJIeKTPOHHBbIE HH(OPMALIHOHHBbIE PeCypPChl

1. www.fcior.edu.ru (denepanbhblid LEHTP UH(OPMAMOHHO-
00pa3oBaTeNbHBIX PECYPCOB).

2. wwww.dic.academic.ru (Akagemuk. CjaoBapu U SHIIUKIIONICIUHN).

www.booksgid.com (Books Gid. DnexkrponHas 6ubianorexa).

4. www.window.edu.ru (Enunoe OKHO JocTyna K

W
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oOpa3zoBaTenbHBIM  pecypcaMm). Www.st-books.ru
yueOHas TuTeparypa).

5. www.alleng.ru/edu/phys.htm (ObpazoBarenbHbBIC
Nutepuera — Martemartuka).
6. www.kvant.mccme.ru (Hay4YHO-TIOITY JIAPHBIN

busnko-maremMaTruueckuit xxypHan «KBanr).

(JIyuymas

pecypchl
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