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1. HOACHUTEJBHAS 3ATIMCKA PABOYEHN ITIPOT'PAMMBI
YYEBHOTI' O IPEJIMETA MATEMATHUKA

1.1. O6aacTh NPpUMEHEeHHUS TPOTPAMMBI
[Tporpamma o0rmieoOpa3oBaTenbHOr0 yueOHOro npeamera «MaremaTrka» NpeaHa3HaYeHa
JUIsL  U3yYeHUsT MaTeMaTHUKM B TpeJesiax OCBOEHUS OCHOBHOM MpodeccroHalbHOM
obpazoBatensHON TporpamMmel CITIO (OINIOIT CIIO) Ha 6a3e 0CHOBHOTO OOIIEro 00pa3oBaHHS
NpyU TOATOTOBKE CIEHHAIMCTOB CpeaHero 3BeHa cnenuanbHocTh 43.02.15 IloBapckoe u
KOHIUTEPCKOE JIETI0

1.2. MecTo y4eOHOro nmpeamMeTa B CTPYKType OCHOBHOI PO(h)eCCHOHAIBHOMH NPOrpaMMbl
VYu4eOnblil npenmer «Marematuka» nsydaercs B 00111€00pa30BaTEIbHOM LIUKJIE y4eOHOTO
wana OITOIT CITO nHa 6a3e 0CHOBHOTO 00IIIero 00pa3oBaHusl C MOTYYSCHHEM CPEIHETO 00IIEro
obpazoBanus (IITICC3) na 6a30BOM ypoBHE.

1.3. Lesan 1 3agaum y4eOHOro npeaMmera:

B ocHoBe yuebHOro mpeamera «MaremMaTukay JIKHUT YCTaHOBKA Ha (POpMHUpPOBAHUE Y
o0ydaeMbIX cHCTeMbl 0a30BbIX IMOHATHM MaTeMaTUKU M MPEACTABICHUN O COBPEMEHHOM
MaTeMaTHYeCKOW KapTHHE MHpa, a TaKKe BBIPAa0OTKAa YMEHUH NPUMEHSTh MaTEeMaTUYEeCKHE
3HaHMUSA KaK B NPOQPECCHOHANbHON NEATEIbHOCTH, TaK WU JJI PELIEHUsS >KU3HEHHBIX 3aj]ad.
[Tporpamma oprueHTUPOBaHA HA JOCTUKECHUE CIEAYIOIINX LIETICH:

e (QopMupOBaHHMe NpeACTABJIECHMI O MaTeMaTHKEe KakK YHHUBEPCAJIbHOM S3bIKE HAyKH,
CpeACTBE MOJICTTUPOBAHMS SBJICHUN U MPOLIECCOB, 00 UIESIX U METOJaX MaTeMaTHKH;

® pa3BuUTHE JIOTUYECKOTO MBIIUICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
QITOPUTMHUYECKON KYJIbTYpbl, KpUTHUYHOCTH MBIIUICHUS HAa ypOBHE, HEOOXOIUMOM IS
Oyaymieli npodecCHOHANBHON —JIEATEeIBHOCTH, IS TPOJOJDKEHUS O0pa3oBaHHS U
camMo00pa3oBaHMUs;

e OBJIaJleHHEe MATeMATHYeCKMMHM 3HAHMAMM M YMEHHSIMH, HEOOXOJUMBIMH B
MOBCEHEBHON KU3HU, JUISI MU3YUYEHHUS] CMEXKHBIX €CTECTBEHHO-HAYUHBIX JUCLUUIUIMH Ha
0a30BOM YPOBHE U TUCITUIUIMH MPOPECCHOHATBHOTO UK, IS TIOTyYeHUs] 00pa3oBaHuUs
B 00JaCTsIX, HE TPEOYIONUX yTIyOJICeHHONH MAaTeMaTUIECKOM MOATOTOBKH;

e BOCNHTAHHE CPEACTBAMU MATEMaTUKH KYJIbTYpbl JIMYHOCTH, MOHUMAHHS 3HAYUMOCTHU
MaTE€MaTUKU JUJII HayYHO-TEXHUYECKOTO IMpOrpecca, OTHOIICHHS K MaTeMaTHKE Kak K
4acTH OOIIEYETIOBEUECKOM KYyJbTYpPhl UYepe3 3HAKOMCTBO C HCTOpUEH pa3BUTHSA
MAaTEeMaTUKH, IBOJIOLIMEN MaTEMaTUYECKUX UICH.

[Io yuebHomy mnpeamery "MaremaTtuka" (Bkirouas paszensl "Anrebpa M Hayana
Marematndeckoro aHammsa", "l'eomerpus", "BeposTHOCTh M cratucTHka') TpeOOBaHUA K
MpEeIMETHBIM pe3yJibTaTaM OCBOCHHS Kypca MaTeMaTUKH JOJIKHBI BKIIOUYATh:

1) ymeHue omepupoBaTh MOHATHSMM: OIPEIEICHUE, aKCUOMa, TEOpeMa, CIIEACTBUE,
CBOWCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHIIbHBIE ()OPMYIIHPOBKH; YMEHHE (POPMYyITUPOBATH
oOpaTHOE€ W MPOTHUBOIOJOXKHOE YTBEp)KIECHUE, NPUBOJUTH HPHUMEPHl U KOHTPIPHUMEPHI,
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HCIIOJBb30BaTh MECTO/ MaTeMaTH4YeCKOI HUHAYKIOWH; ITPOBOAUTL HOKA3aTCIIbHBIC PACCYKIACHUA
Ipu pCUICHUH 3aia4, OUCHUBATD JIOTHYCCKYIO ITPABUJIIBHOCTDH paccymaeHHﬁ;

2) yMeHHE ONepUpOoBaTh MOHATHSIMH: MHOXECTBO, IOJMHOXKECTBO, OIEPALUU Hal
MHOKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JUisl ONHUCAHUs
peasbHbIX MPOLECCOB U SIBJICHUW W MPHU pEUIeHUH 3a]ad, B TOM 4YHCIEe U3 JIPYTUX y4eOHBIX
IIPEAMETOB;

3) yMmeHue omepupoBaTh MOHATUSAMH: Tpad, CBA3HBIA rpad, AepeBo, LMK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W ONHUCHIBATh Tpadbl pasIUYHBIMU CIIOCOOAMH; HCIOJIH30BAThH
rpadsl IpU PELICHNUH 33/1a4;

4) ymeHue CcBOOOJHO ONEPHPOBATH IOHATHSMU: COUYETAHUE, NEPECTAHOBKA, YHUCIIO
COUETaHM, YMUCIO TepecTaHOBOK, OMHOM HbIOTOHA; yMeHue NPUMEHSITh KOMOMHATOPHbBIE
(baxThl ¥ paccyXIeHUs Ul PEeLIeHUs 3a/ay;

5) yMmeHue onepupoBaTh MOHATHUSMHU: HATypaJbHOE YHCIO, LEN0€ YHUCIO0, OCTATOK IO
MOJYJIIO, PAaMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHUCIIO, MHOXKECTBA HATYypPAIBHBIX, LIEJBIX,
palMOHAIBHBIX, ACUCTBUTEIBHBIX 4YHUCEJ;, YMEHHUE UCIOJIb30BaTh IIPU3HAKU JEIMMOCTH,
HaMMEHBIIMK OOLIMI JenuTeNnb W HauMeHblee oOlee KpaTHoe, anropuT™m EBkimmpma mnpu
pELICHUH 3a]1a4; 3HAKOMCTBO C Pa3JIUYHBbIMU ITO3ULIMOHHBIMUA CUCTEMAaMHU CUUCIICHUS;

6) yMeHue cBOOOJIHO OMEPUPOBATH MOHATUAMU: CTENEHb C IIeJIbIM [MOKa3aTejaeM, KOPEeHb
HATypaJIbHOM CTEIEHU, CTETICHb C PAllMOHAIBHBIM TIOKA3aTeNIeM, CTETICHb C JEHCTBUTEIbHBIM
(BelleCTBEHHBIM) MOKa3aTeseM, JiorapudM 4uciia, CHHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO
YHcIa;

7) yMeHHE ONepUpOBaTh MOHATHSAMHU: TOXAECTBO, TOXIECTBEHHOE MpeoOpa3zoBaHUE,
YpaBHEHHUE, HEPABEHCTBO, CUCTEMA YPAaBHEHUW M HEPABEHCTB, PABHOCUJIBHOCTH YpPABHEHMIA,
HCPABCHCTB MW CHUCTCM, pPaAlUOHAJIBHBIC, HPPAIIMOHAJIBHLIC, IIOKA3aTCIIbHBLIC, CTCIICHHBLIC,
norapuMuyeckre, TPUTOHOMETPUUYECKHUE YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI; YMEHHE
peiiaTb yYpaBHCHHUA, HCPABCHCTBA W CUCTEMbI C IMOMOIIBIO Pa3JINYHBIX IMPUCMOB; PCIIATH
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPOM; IIPUMEHATL YPaBHEHHUI, HEPABEHCTBA, UX
CUCTEMBI IJId PCHICHUA MAaTCMAaTHYCCKUX 3aJad W 3aJad M3 Pas3InYHbIX o0OJjacten HAayKHu "
peanbHOU KU3HU;

8) ymeHne cBOOOIHO OMEpUpPOBATh MOHATUAMH: Tpaduk GyHKIHUH, oOpaTHas (QyHKITHS,
KOMITO3HIMS (PYHKIWH, TuHEHHas QyHKIMS, KBaApaTudHas (yHKIHS, CTENeHHass (QYHKIHS C
IEeNbIM TI0Ka3aTeleM, TPUTOHOMETPHUECKUe (YHKIMH, OOpaTHbIE TPUTOHOMETPHYCCKHE
byHKIMH, TTOKa3aTeabHas U JJorapudmudeckas GQyHKIIMH; yMEHUE CTPOUTH rpaduKku (yHKIIHM,
BBITMIOJIHATH MpeoOpa3oBanus rpadukoB (YHKIUN; YMEHUE HCIIONIB30BaTh Tpaduku (HyHKIUH
JUIE W3y4YeHHsI TPOIECCOB M 3aBHCUMOCTEH MpH pEmICHWH 3a7ad M3 JPYrux Y4eOHBIX
MPEeIMETOB U U3 peaTbHOU KH3HU; BBIpAXXaTh (JOPMYJIaMU 3aBUCUMOCTH MEXIy BEIUNYMHAMU,
YMEHHE CBOOOJHO ONEPHPOBATH MOHATHAMHU: YETHOCTh (YHKIIMH, MEPUOIAUIHOCTD (YHKIIUH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTH (DYHKLIHHU, SKCTpeMyM (YHKIMH, HauOoJbIIee U
HauMEHbIllee 3HaueHus (YHKIMU Ha MPOMEXKYTKE, YMEHHE MPOBOAHWTH HCCIEIOBAHUE
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(GYHKLIMHU; YMEHHE HCIOJIb30BaTh CBOWCTBA M rpaduku (YyHKIMHA Ui PELICHUs ypaBHEHHUH,
HEPaBEHCTB U 33Ja4 C IapaMeTpamy; U300paxkaTb HA KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelIeHU YpaBHEHM, HEPABEHCTB U UX CUCTEM;

9) ymeHue cBOOOTHO ONEPUPOBATH MOHATUSIMU: MOCIEA0BATEIBHOCTh, apupMeTndecKas
nporpeccusi, TeoMeTpuyecKas Tmporpeccus, OECKOHEYHO YyObIBarolass TIeoMeTpuyecKas
Iporpeccusi; yMeHHe 3ajaBaTh MOCIEA0BATEIHHOCTH, B TOM YHCIIE C MTOMOIIBI0 PEKYPPEHTHBIX

Gopmyr;

10) ymeHnue onepupoBaTh HOHATHSIMH: HETPEPHIBHOCTH (PYHKIUH, aCUMOTOTHI rpaduka
¢dyHKIMHU, TIepBasi U BTOpas MPOU3BOJHAS (YHKIMHU, TEOMETPHUECKUN U (PU3MUYECKHI CMBICIT
IIPOU3BOJHON, NEepBOOOpa3Has, OINpPEAEICHHBIH HWHTErpall; yMEHHE HaxOJUThb AaCHUMIITOTHI
rpadpuka (QyHKUUH; YMEHHE BBIYHCIATH MPOU3BOIHBIE CYMMBI, MPOU3BEIEHHS, YaCTHOTO H
KOMITO3UIINH (DYHKIIMI, HAaXOAWTh ypaBHEHHWE KacaTeIbHOH K TpaduKy (QyHKIUH;yMeHHUE
UCTIOJIb30BaTh MPOHM3BOIHYIO JUIS MCCIENOBAaHUSA (DYHKIHMHA, Ui HAXOXKICHHUS HAWIY4IIero
pelieHys B MPHUKJIAJHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKHX W (U3NYECKUX 3aj]ayax,
JUISL OTIPEJICIIEHUS] CKOPOCTH M YCKOPEHHsI; HAXOAUTh TUIOMAAd U 00BeMBI (PUTYp ¢ TTOMOIIBIO
WHTErpajla; MPHUBOJUTH NPHUMEPHl MATEMAaTHYECKOTO MOJEIHMPOBAHHUS C  IOMOIIBIO
Qg QepeHIraIbHbIX ypaBHEHAN;

1 1) YMCHUC OIICpHUPOBATH INOHATHUAMMU KOMIIJICKCHOC qucio, COIIPSKCHHBIC
KOMIIJICKCHBIC YMUCJId, MOAYJIb U apryMCHT KOMIIJIICKCHOT'O YHCJIa, (bopMa 3alIiMCHU KOMIIJIICKCHBIX
qUCCII (FGOMCTpI/I‘-IeCKa}I, TPUTOHOMCTPHUYCCKAA U anre6paﬂqecxa51); YMCTh IIPOU3BOAUTH
apI/I(I)MeTI/I‘ICCKI/Ie JEUCTBUSA ¢ KOMIUICKCHBIMH YUCJIaMU; IIPUBOAUTH NPHUMEPHI UCIIOJIb30BaHUA
KOMIIIICKCHBIX YHCCII;

12) ymenue cBOOOJHO ONEPUPOBATH MOHATHIMU: CpelHEe apu(pmeTHueckoe, MeIuaHa,
HauOoJblllee M HAaWMMEHbBIIIEE 3HAYCHMSI, pa3Max, IUCIEPCHsS, CTAHIAPTHOE OTKIOHEHHUE IS
OTIMCAHUsSI YUCIIOBBIX JaHHBIX; YMEHUE MCCIEIOBATh CTATUCTUYECKUE JaHHBIE, B TOM YHUCIE C
pPUMEHEHHEM TpaUuecKux METOJIOB M 3JIEKTPOHHBIX CPENCTB; rpadHuuecku HCCIeI0BaTh
COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO JUArPaMM PACCEMBAHUS U JIMHEWHOW PETPECCUu;

13) yMeHHe HaXOIUTh BEPOSITHOCTU COOBITHI ¢ MCIOIB30BAHNUEM IpapUUECKUX METOOB;
NPUMEHSATH Ul pelIeHus 3a71ad GOpMyJIbl CIOKEHUS U YMHOXXECHUSI BEpOSATHOCTEH, hopmyry
TIOJTHOM BEpOSTHOCTH, (popmyiry bepHyminm, komOuHaTOpHBIE (akThl U (POPMYIIBI, OLEHUBATH
BEPOSITHOCTH peaJibHBIX COOBITHH; YMEHHE ONEpPUPOBATh MOHATHAMM: CIydailHas BEIMYHMHA,
pacmpesieleHue BEpOATHOCTEH, MaTeMaTUYeCKOe OXKUAAHHE, IUCIEpCHs U CTaHAapTHOE
OTKJIOHEHHUE CIy4YailHO! BeNWYMHBI, (QYHKIMM paclpeieieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO M HOPMAJIBHOTO paclpeesieHHii; YMEHHE UCTIONh30BaTh CBOWCTBA U3yUEHHBIX
pacripesielieHuil Ui pelieHusl 3ajad; 3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIINX YHCel,
METO/ABI BBIOOPOYHBIX HCCIEOBAHUI;, YMEHHE IPHBOIAWTH IMPHUMEPHI TPOSIBICHUS 3aKOHA
OOJIBIINX YKCEI B IPUPOIHBIX M OOLIECTBEHHBIX SBICHUAX;

14) yMmeHnue CBOOOAHO OMEpUPOBATH MOHATHAMH: TOYKa, TNpsAMas, IJIOCKOCTS,
MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUNA yTOJ, JBYTPaHHBIA YroJl, TpPeXTpaHHBIA yToll,
nepeceKarommecs, MapaiielbHble M CKpPEHIMBAIOIIMECS NpsMble, MapaljieIbHOCTh U
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NEPIEHANKYJSIPHOCTD IIPSAMBIX U IUIOCKOCTEH, YTOJI MEXKIY MPAMBIMU, YTOJI MEXKIY NPAMOU U
IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH; YMEHHE HCIIONb30BaTh IIPU PELICHUH 3a/1ad
U3yueHHbIE (AaKTBl M TEOpEMbl IUIAHUMETPHUU; YMEHHE OLCHHMBATh pPa3Mepbl OOBEKTOB B
OKPY’KalOIlEeM MHpE; YMEHHE ONEpUpPOBaTh IOHATUSMH: MHOTOTPAaHHUK, CEUYEHUE
MHOTOTpaHHMKA, MPABWIIbHBIM MHOTOTPaHHMK, NpU3Ma, NMUpaMuia, (Urypa U MOBEPXHOCTh
BpallleHusl, LUMIUHAP, KOHYyC, Iap, cdepa, pa3BepTka IMOBEPXHOCTH, CEUEHHUS KOHyca U
HWIMHAPA, MapajUIesIbHbIE OCH WIM OCHOBAHUWIO, CEYEHHME MIapa, IUIOCKOCTh, KaCaroIlascs
chepbl, UWIMHIpA, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOIpaHHUKa, H300pakaTh
MHOTOTPaHHHUKH, (PUTYPHI U MMOBEPXHOCTH BPAIICHUS, MX CEYCHHUsS, B TOM UYHUCIIE C IMOMOIIBIO
UIEKTPOHHBIX ~ CPEACTB; yYMEHUE IPUMEHATh  CBOIICTBa  IeOMETpUYECKUX  (uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh OINPEAEICHUS M3y4aeMbIX (UIYp, BBIABUIATH THUIIOTE3BI O
CBOMCTBAaX U NPU3HAKAX M€OMETPUUYECKUX (UTYp, 0OOCHOBBIBATH UM OIIPOBEPraTh UX; YMEHHE
POBOANTH KiacCU(UKaLKI0 (PUTYyp MO pa3IUYHBIM MPU3HAKAM, BBIMOJIHATH HEOOXOIMMbIE
JOTIOJIHUTEIbHBIE IIOCTPOCHHUS;

15) ymenue cBOOOJHO ONEpUPOBATH MOHATUSAMH: IIOMIAAL (UTYpBI, 00BEM (UTYpHI,
BEJIMYMHA YIJIA, PACCTOSHHE OT TOYKU JO IUIOCKOCTH, PACCTOSHUE MEXKIY IPSMBIMU,
paccTosiHUE MEXJy IUIOCKOCTSMH, IUIomans chepsl, IUIOMAAb MOBEPXHOCTH MUPAMUJIBI,
NpU3MBI, KOHyCa, HWIHHIpPA, 00beM Ky0a, MpSMOYTOJIBHOTO Mapajuiesienunena, MHpaMHIbL,
NPU3MBI, IWINHAPA, KOHYCA, [1apa; YMEHHE HaX0AUTh OTHOIIEHHE 00beMOB MOI00HBIX (Uryp;

16) ymeHune cBOOOJHO ONEPUPOBATH MOHATUSAMHM: JBIDKCHUE, MapajuIelbHBIA MEepeHoc,
CUMMETpUS Ha IJIOCKOCTH M B NMPOCTPAHCTBE, TOBOPOT, IIpeodpazoBaHue noo0usi, nogo0HbIe
¢Gurypsl; yMEeHHEe pacro3HaBaTh paBHbIE W NOAOOHBIE (GHUIYpHl, B TOM YHCIE B TPHUPOJE,
HCKYCCTBE, ApXWUTEKType; yYMEHHE HCIIOJIb30BaTh TI'€OMETPUYECKHE OTHOIICHMS, HAaXOIUTh
reOMETPUYECKUE BEIMYMHBI (IJIMHA, YTOJl, TUIONa b, 00BEM) NP PEIICHUU 33/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U U3 PeasIbHOM KU3HH;

17) ymenue cBOOOJHO ONEPUPOBATH MOHATUSMU: MPSMOYTOJbHAs CHCTEMa KOOPJAMHAT,
BEKTOP, KOOPJIMHATBHl TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOPA
Ha 4YHCJIO, PAa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIsIpHOE MPOU3BEJIEHHE, BEKTOPHOE
IIPOU3BENICHUE, YIOJ MEXKIY BEKTOpAaMH; YMEHUE UCIOJIb30BaTh BEKTOPHBIN M KOOPIMHATHBIN
METOJl Ul pelIeHUs TIeOMETPUYECKMX 3aJad MW 3aJady JpYrux Y4eOHBbIX IPEIMETOB;
ONepUpOBaTh MOHATHUAMU: MaTpuua 2x2 U 3x3, onpeaenuTeab MaTpPUIbl, T€OMETPUUYECKUI
CMBICJI OIIPE/IEITUTENS;

18) ymMeHHe MOIEIMpPOBaTh pEaIbHbIC CUTYAIlMH Ha S3bIKE MAaTEMAaTHKH, COCTaBIISThH
BBIPQXXCHUS, YpaBHEHHS, HEPABEHCTBA M HX CHUCTEMBI MO YCIOBHUIO 3aJaud, HCCIEI0BATh
TIOCTPOCHHBIC MOJICIH C UCTIOJIb30BaHUEM alllapaTa anreOpbl, HHTEPIPETHPOBATH MOTYYCHHBIH
pe3yNbTaT; CTPOUTh MaTEeMaTHYEeCKHE MOJECIH C TIOMOIIBI) TEOMETPUYECKUX MOHATUUA H
BEJIMYKMH, PEllaTh CBS3aHHbIC C HUMHU TPAKTUYECKHE 3aJaud; COCTABJISTH BEPOSTHOCTHYIO
MOZEJIb M UHTEPIPETUPOBATH IIOJYyYECHHBIM pe3yJbTaT; pelaTrb IPUKIAIHBIE 3aJadu
CpEeICTBAMH MAaTEMaTHYECKOI'O0 aHallu3a, B TOM YHUCIE COLUATbHO-DKOHOMHUYECKOTO U
(GU3NYIECKOTO XapaKTepa;



19) ymenue BbIOMpaTh MNOAXOIAIIMNA METOA s pEUIeHUs 3aJaud; IOHHMaHHUe
3HaYMMOCTH MAaTEMaTHKH B M3YYCHUHU MPHPOTHBIX U OOLIECTBEHHBIX MPOIECCOB U SBICHHIA;
YMEHHUE pAaCIIO3HABaTh IMPOSBICHHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMEHHUE IPUBOJIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHM POCCUICKON U MUPOBOM MAaTEMAaTHYECKON HAYKH.

1.4. O6bem yuyeOHOrO nmpeaAMeTa U BUIbI YueOHOH padoThl

Bun yuebHoit paboTbl Konngectso
4acoB
O0bem o0pa3zoBaTe/IbHOM MPOrpaMMbl Y4eOHOI0 NMpeaMeTa 178
B ToMm uncne:

1. OcHOBHOE conepxaHHue 160
JIEKIIMOHHBIX 3aHATHI 100
[IpakTueckux 3aHaTui 60
B Tom uncne:

[IpodeccrnoHaIbHO-OPHEHTUPOBAHHOE COACPKAHUE 14
B TOM YHCIIE:

JIEKITMOHHBIX 3aHSATHI 7
IIpakTHueckux 3aHATUN 7
CamocrostenbHas pabora 8
KoHncynbranumn 6
[IpomexxyTounast arTecTanus B popme 3K3aMeHa 4

B mporpamMMy BKJIIOYEHO cojeprkaHHe, HampaBlieHHOEe Ha (OpMHUpPOBAHUE Y CTYACHTOB
KOMITETCHIINH, HeoOXoauMbIX Mg kadecTBeHHOro ocBoenus OIIOII CIIO na 6a3e 0CHOBHOTO
o0m1ero oOpa3oBaHus C MOTYYCHHEM CPEIHETO 00IIero 00pa3oBaHus; MPOrPaMMBbI TOATOTOBKU
KBTM(DUITMPOBAHHBIX pa00YMX, CIYKAIIHMX; MPOTPAMMBI IIOATOTOBKH CHEITHAMCTOB CPETHETO
3BCHA.

[Tporpamma ydeOHOrOo mpeameTa «MaTeMaTHKa» YTOYHSET COJACpKAHHE YISOHOTO
MaTepuaia, IMoCIe0BaTeIbHOCTh €r0 M3yUYeHUs, paclpe/iesicHie YYeOHBIX 4acoB, TEMAaTHKY
pedepaToB, BHIBI CaMOCTOSATENBHBIX Pa0OT, YUUTHIBAET CIEUU(PUKY TPOTPAMM IOITOTOBKH
CIICIIHAIMCTOB CPEIHETO 3BCHA.

OCHOBY MpOrpaMMbl COCTaBJISIET COJIEPYKAHHE, COTJIACOBAHHOE C TpPeOOBaHUSIMHU
denepabHOTO KOMIIOHEHTa TOCYAapCTBEHHOTO CTaHIapTa cpeaHero (TMOJHOTO) OO0IIero
o0Opa3oBaHus 6a30BOr0 ypOBHSI.

B nmporpamme yueOHBIM MaTepwan TpPEACTaBleH B  (QOpPME  YepeayFOIEerocs
pa3BepTHIBAHUSI OCHOBHBIX COJCPIKATEIIBHBIX JIMHHIA:
aneebpauveckas auHusl, BKIIOYAIONIAsS CUCTEMATH3AIMIO CBEJCHUN O YHCIaX; W3ydeHUE
HOBBIX U 0000IICHHE paHee W3YYEHHBIX onepanuii (BO3BEICHHE B CTEICHb, N3BJICUCHHE KOPHS,
norapuMupoBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAHTCHC M 00paTHBIC K HUM); H3yYEHUE HOBBIX
BUJIOB YHCJIOBBIX BBIpOXKEHUH H (DOPMYI; COBEPIICHCTBOBAHHE IPAKTHUYECKUX HABBIKOB M
BBIYUCIIUTENILHOW KYJIBTYPBI, pacCIIMPEHUE W COBEPIICHCTBOBAHHE alNreOpanveckoro ammapara,



c(hOpMHUPOBAHHOTO B OCHOBHOH MIKOJIe, U €r0 MPUMEHEHHE K PEIICHHI0 MaTeMaTHYeCKUX H
MPUKJIAHBIX 33]1a4;

o meopemuKo-@yHKYUOHANbHAs AUHUs, BKIIOYAIONIAs CHUCTEMAaTHU3allMI0 U PACIIUpEHUE
CBeICHMI 0 (PYHKIMSX, COBEPIICHCTBOBAHUE IPaHUECKUX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH
UACSIMM M METOJAaMH MaTEeMaTHYeCKOro aHaiu3a B O0beMe, MO3BOJISIIOIIEM HCCIEeIOBaTh
JJIeMEHTapHble (YHKIMH M pellaTh MPOCTEUIINE TeOMETpUYECKHe, (pU3uYecKre W Jpyrue
MIPUKJIAHBIC 3a/1a4H;

o JUHUS  YPAHEeHUll U HepaseHCcms, OCHOBAaHHAs Ha TOCTPOEHHH U HCCIIeI0BAaHUU
MaTeMaTHYECKUX MOJIEJe, mepeceKaromniasics ¢ anredpandeckon u TeopeTHKO-(PyHKIIMOHAIBHON
JUHUSMH ¥ BKJIIOYAIOIIAss pa3BUTHE W COBEPIICHCTBOBAHHME TEXHHUKH alreOpandecKux
npeoOpa3oBaHuil Ui pelleHUs] ypaBHEHUN, HEPABEHCTB U CUCTEM; (JOPMHUPOBAHUE CTIOCOOHOCTH
CTPOUTh MU HCCIIEIOBATh IMPOCTEUINNE MATEeMATHUYECKUE MOJENU IMPU PEIICHUH MPUKIATHBIX
3a/1a4, 3a]1a4 U3 CMEXHBIX U CHEUUATbHBIX TUCHUILINH;

o eeomempudeckas — JuMus,  BKJIIOYAIOIIAs  HArJsAHbIE  TPEJCTABICHUS O
MPOCTPAHCTBEHHBIX (urypax u H3yyeHHE UX CBOUCTB, (OPMUPOBAHHWE U DPA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOPAKECHHS, PAa3BUTHE CIOCOOOB TE€OMETPUUYECKUX H3MEpPEHUH,
KOOPJAMHATHOT'O U BEKTOPHOI'O METOAOB JIJIsl PEILICHUSI MATEMaTUUYECKUX U MPUKIIAIHBIX 3a/1a4;

o cmoxacmuyeckas JuHus, OCHOBaHHAs Ha pa3BUTUM KOMOWHATOPHBIX YMEHH,
MPEJICTABICHUI O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX OKPY>KaIOIIEro MUpa.

Pa3zButue  copepxkaTenbHBIX ~ JIMHUM ~ CONPOBOXKIAETCS  COBEPILIECHCTBOBAHHEM
MHTEJJIEKTYyalbHBIX U PEYEBBIX YMEHHIA MyTeM 00OTallleHUus] MaTEMaTHUYECKOTO SI3bIKa, Pa3BUTH
JIOTUYECKOT'0 MBIIUICHHUS.

MaremaTuka sBisiercs (pyHAaMEHTaIbHBIM 0O0IIe00pa30BaTEIbHBIM MPEIMETOM CO
CIIOKHBIIIUMCS yCTOHYHMBBIM COJIEp’)KaHUEM ¢ OOMUMHU TpPEeOOBAaHMSIMH K IOATOTOBKE
oOyuatomuxcs. Peanu3zaius oOmuX 1enei u3ydeHusi MaTeMaTuKU TPAJIULIMOHHO (hOpMHUPYETCS B
YeThIPEeX HaNpaBleHUSX — MeToaudeckoe (oOmee mpejacTaBieHue 00 HUACSIX U METoJax
MaTe€MAaTHUKH), WHTEIUIEKTyaJlbHOE pa3BUTUE, YTHIUTAPHO-NPArMaTUYECKOE HaIpaBiICHUE
(oBmasieHne HEOOXOMUMBIMA KOHKPETHBIMH 3HAaHUSMH W YMEHHUSMH) M BOCHHUTATEIHHOE
BO3JICHCTBHE.

N3yuenne MmaTeMaTuKu 00eCIieunBaeTCs:

— BBIOOPOM Pa3IMYHBIX TIOJIXOJI0B K BBEJACHHIO OCHOBHBIX ITOHSITHI;

— (¢opMupOBaHMEM CHUCTEMBbl Y4YeOHBIX 3adaHuii, obOecmeunBaronux APHPEeKTUBHOE
OCYIIECTBJICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— o0oraileHrueM CreKkTpa cTuiiell y4eOHOU JesTeIbHOCTH 3a CUET COIJIACOBaHUS C BEAYLIUMH
NEeSTeTLHOCTHBIMU XapaKTEPUCTUKAMH BIOpaHHOM MPodheccuu.

W3ydyeHne maTeMaTWKH OTpakaeTcs B TPeOOBaHUSAX K IOJATOTOBKE OOyYaroUmIMXcs B
YacTH:

— o01Ieli cucTeMbl 3HAHUI: COJIEpKATENIbHbBIE PUMEPHI UCTIOIH30BaHHUS MAaTEMaTHYECKUX UICH
Y METOJIOB B MPO(eCCHOHANBHOI 1eATeIbHOCTH;

— YMEHHUil: pa3nuyne B ypoBHE TPeOOBAHUM K CJI0KHOCTU MPUMEHSEMBIX aIrOPUTMOB;

— MPAKTUYECKOTO UCTIOIBb30BAHMSI IPUOOPETEHHBIX 3HAHUN U YMEHUI: MHIUBUTyalIbHOTO
y4e0HOT0 OMbITa B TOCTPOCHUU MAaTEeMAaTUYECKUX MOJEIEH, BBITOJIHEHUH UCCIIEI0BATEIbCKUX
U TIPOEKTHBIX padoT.



O01IHe KOMIIETEHIINHU

2. INTAHUPYEMBIE PE3YJIBTATBI OBYUYEHMUSA

Oomue

MpeamerHbie

OK 01. BeiObupats criocoOsl
pereHus 3a1a4q
Mpo¢eCCuOHAIbHON

e TeTbHOCTH
MPUMEHHUTEIHHO

K Pa3JIMYHBIM KOHTEKCTaM

B gacTu Tpy10BOT'O BOCITUTAHHS
- TOTOBHOCTh K TpPYIYy, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYI0JI00ue;
- TOTOBHOCTh K AaKTUBHOW JCSITEIHLHOCTH
COLIMATIbHON

CIIOCOOHOCTh MHUIIMUPOBATH,

TEXHOJIOTHYECKON u
HAITPAaBJICHHOCTH,
CaMOCTOATCIBHO

[JIAHUPOBATbL U BBIITOJIHATH

TaKYIO OC€ATCIIbHOCTD,

- UHTEpeC K Pa3INYHBIM chepam
podecCUOHATIBLHOM 1eATEIHOCTH,
OBnazieHue  yHHMBEpPCAJIBHBIMU  Y4EOHBIMU

[M03HABATEIbHBIMU JICHCTBHIMMU:

a) 0a30BbIC JTIOTHYECKHE JICHCTBUS:

- CaMOCTOSITEILHO dbopmynHupoBaTh U
AKTyalTM3UpOBaTh MPOOJIEMy, paccMaTpHUBATh €¢
BCECTOPOHHE;

- YCTaHaBHI/IBaTB CYHICCTBGHHBIﬁ HpI/I3HaK NIIH|
OCHOBaHUSI Ui CpaBHEHUS, KJIacCHU(PHUKAIUU WU
00001IICHNS;

- OHpGIIeJI}ITB e ACATCIIbHOCTH, 3aJaBaTh
HapaMeTpLI nu KpI/ITepI/II/I HUX OJOCTUKCHUA,

- BBISABJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘H/ISI B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTH

KOPPECKTHUBBI B  JCATCIBHOCTD,

OLCHHMBATHL COOTBETCTBUC PE3YJIbTATOB MLCIIAM,

-BJIaJIeTh METOJAMH JJOKA3aTEeJIbCTB, AITOPUTMAMHU PELICHUS
3aja4; yMeHue GopMyJIupoBaTh ONpeAeIeHuUs, aKCUOMBI U
TEOPEMBI, TPUMEHSITh UX, IPOBOJUTH I0OKA3aTEIbHbIE
[paccy/1€HUs B XOJI€ peLIeHUs 3a/1a4;

- YMETh OIEPUPOBATh MOHATUSAMU: CTETICHb YHCIIA, TOTapru(pM
4KClia; YMEHHE BBIMOIHATH BBIYUCIIEHNE 3HAUCHUN U
peoOpa3oBaHus BEIPAKEHUI CO CTETIEHAMH U Jiorapupmamu,
peoOpazoBaHusl IPOOHO-PANMOHATILHBIX BEIPAKCHUH;

- YMETh ONEPUPOBATH MOHATUSIMU: pallMOHAIBHBIE,
MppalMoHaIbHbIE, TOKa3aTeNIbHbIC, CTEIICHHBIE,
iorapupmMuYecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATUAMU: (YHKIINS, HETIPEPhIBHAS
(byHKIUS, TPOU3BOIHASA, IEPBOOOpa3Has, ONpeaeIeHHBIN
MHTETpaJl; yMEHNE HaXOUTh IPOU3BOIHBIE dJIEMEHTAPHBIX
(YHKLIMH, UCTIONB3YsI CIIPABOYHbIE MaTepHaIbl; UCCIIEA0BATh B
MPOCTEHUIINX CIy4asiX GYyHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HarOOJIbIINE M HAUMEHbIIINE 3HaUeHUs1 (YHKIUN; CTPOUTH
rpadMKu MHOTOUYJICHOB C UCTIOJIh30BAHUEM alllapaTa
MaTeMaTHYECKOI0 aHaAJIN3a; IPUMEHSTh IPOU3BOIHYIO IIpU
[peIIeHNH 3a/]a4y Ha JIBM)KEHUE; pelaTh MPaKkTUKO-
OpUEHTUPOBAHHBIE 33]]a4l HA HAMOOJIbILINE U HAUMEHBIIINE
3HAYCHUS, Ha HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATH MOHATHAMU: PAIlOHANbHAS (QYHKIIHS,
rokasarenbHasi pyHKIMS, CTeNeHHAs (PyHKIINS,

OLICHUBAThb PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

morapugmuyueckas QyHKIUS, TPHTOHOMETPHUYECKUE (PYyHKITHH,
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pasBuUBaTb KPCATHBHOC MBIIUJICHUC  IIpH
[PCIICHUHN JXU3HCHHBIX HpO6HeM
0) 0a30BbBIE UCCIIEIOBATEIBCKUE ICUCTBUS:

BIIAJETH HaBLIKAMH y4aeOHO-
MCCIIC/TIOBATEIILCKOH M TIPOCKTHOW JCSITeITLHOCTH,
HABBIKAMU pa3perieHus MpooieMm;

- BBISBIIATH NMPUYUHHO-CJICJACTBCHHBIC CBS3H H
AKTyaJIM3UPOBATh 3a/1ady, BBIIIBUTATh TUIIOTE3Y €€
[PCIICHUS, HaXOJIUTh apryMEHTBI IS
ITOKAa3aTeIbCTBA CBOMX YTBEPXKICHHUM, 3aJ]1aBaTh
[apaMeTpbl U KPUTEPUH PEIICHHS,

- aHAJIM3UPOBATh MOJYUYCHHBIC B XOJ€ PEIICHHS
3ajaun pe3yJbTaThl, KPUTHYECKU OIICHUBAThH HX|
ITOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MCHEHHE B
HOBBIX YCJIIOBHUSAX;

-- YMETh NICPEHOCHUTH 3HAHUS B IMO3HABATEIBHYIO
1 TIPAaKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;

- YMEThb HHTETPUPOBATh 3HAHHS M3 pPa3HBIX
[pEeIMETHBIX 00IacTel;

- BbIABHUI'ATh HOBBIC nacu, npeajiaraTb

OPHUTMHAJIBHBIC ITOAXOAbI U PCIICHUS,

1 CIIOCOOHOCTH nx HCIIOJIb30BaHUA B

[T03HABATEJILHON U COLIMAIIBHON MTPAKTUKE

0OpaTHBIE QYHKINHU; YMEHHE CTPOUTH TPAPHUKH N3YIEHHBIX
(yHKINH, UCTIONB30BaTh TpaUKH MPH U3YUESHUH TPOLIECCOB U
3aBHCUMOCTEH, IPY PEIICHNH 3a/1a4 U3 JPYTUX yU4eOHBIX
[IPEIMETOB M 33a]a4 U3 peaIbHOM KHU3HH; BEIpAXKaTh GOpMyIaMu
3aBHCUMOCTH MEXJTy BETMUNHAMM;

- YMETh pelIaTh TEKCTOBBIC 33a4 Pa3HBIX TUTIOB (B TOM YHUCIIe
Ha [TPOIIEHTHI, IO M YaCTH, Ha ABWKEHHUE, PabOTy, CTOMMOCTD
TOBapOB M YCIIyT, HAJIOTH, 337a4K U3 00JIaCTH yIPaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMM); COCTABIISTh BEIPAKCHHS,
YpaBHEHWsI, HEPAaBEHCTBA U MIX CHCTEMBI TI0 YCIOBHUIO 3a1a4H,
MICCIIeIOBATh MOJTYYEeHHOE PEIICHNE U OLICHUBATh
paBIOIN000HOCTD PE3YNIBTATOB,;

- YMETh ONEPUPOBATh MOHITUSIMH: CpeIHee apu(hMETHIECKOE,
MeuaHa, HanOoJbllee ¥ HaUMEHbIIIee 3HAaYeHHsI, pa3Max,
criepeusi, CTaHAapTHOE OTKJIIOHEHUE YMCIIOBOIO Habopa;
YMEHHE U3BJIEKaTh, UHTEPIIPETHPOBATH HHPOPMAIIHIO,
[pe/CTaBICHHYIO B Ta0IUIaX, Ha AUarpammax, rpadukax,
OTpa)KaIOIIyI0 CBOMCTBA PEeabHBIX MTPOIIECCOB U SBJICHUN;
[IPeCTaBIATh HH(POPMALIHMIO C TIOMOIIBIO TAOJIHUI] M TUarPaMM;
MicClieIoBaTh CTATUCTUYECKUE IaHHBIE, B TOM YHCJIE C
[pUMEHEHHEM TpapUUeCKIX METOIOB M AJIEKTPOHHBIX CPECTB;

- YMETh ONEPUPOBATH MOHATHAMU: CITyYalHBIN ONBIT U
cllydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITHS, YMEHUE
BBIUUCIIATH BEPOSITHOCTD C UCIOJIB30BAHUEM IpapuyecKux
METOIOB; IPUMEHSTH (YOPMYJIBI CIIOKEHUSI U YMHOKEHHSI
BEPOSTHOCTEH, KOMOMHATOPHBIE (PAaKTHI U POPMYJIBI IPH
[PEILICHHUH 33]1a4; OLIEHUBATH BEPOSTHOCTH PEAJIbHBIX COOBITHH;
3HAaKOMCTBO CO CITyYailHBIMH BEJTMUYMHAMHU; YMEHUE MPHUBOIUTH

[IpHMEpHI MPOSIBJICHHUS 3aKOHA OOJIBIIKX YHCEN B IPUPOAHBIX U
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0OI1IECTBEHHBIX SBJIEHUSX;

- YMETh ONIEPUPOBATH MOHATUSAMU: TOUYKA, MPSMasi, TUIOCKOCTb,
[TPOCTPAHCTBO, IBYTPAHHBINA yTOJI, CKPEIIUBAIOIINECS TIPSIMBIE,
MapauIeIbHOCTh U TIEPIICHINKYISIPHOCT MPSIMBIX U TUIOCKOCTEH,
YTOJT MEXTY TPSIMBIMH, YTOJI MEXKIY TIPSIMON U TUTOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSTHAE OT TOYKH JI0 TUIOCKOCTH,
[pacCTOSTHUE MEXKAY TPSMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH;
YMEHHE HCITOJIB30BaTh MPH PEIICHUH 33]1a4 U3y4CHHBIC (DaKThI U
TEOpPEeMBbI INIAHUMETPUHN; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKpY’KaIoIIero MHUpa;

- YMETh ONEPUPOBATH MOHATHSIMU: MHOTOTPAaHHHK, CCUCHHUE
MHOTOTpaHHHKA, Ky0, Tapaiesenurne]], pu3Ma, THpamMuIa,
(burypa v MoBepXHOCTh BpallleHHs, IMIUH/IP, KOHYC, map, cdepa,
ceueHust (pUTYpPBI BpallleHus, ITIOCKOCTh, Kacaromasics chepsl,
[MIMH]IpA, KOHYCA, TUIOMIA/(b TOBEPXHOCTH MUPAMUJIbI, TIPU3MBI,
KOHYCa, IIMIHH]IPA, TUIOMaab cepbl, 00beM Kyoa,
[PSIMOYTOJIBHOTO TIapaJuieNIenuIe /1a, THPaMUIbI, TPU3MEI,
[MIMHIpA, KOHYCA, [apa; yMEHHE n300pakaTh MHOTOTPAHHUKH H
[MOBEPXHOCTH BPAILIEHUS, HX CEUYCHHUS OT PYKH, C TTIOMOIIIBIO
YepTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEACTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

YMETh ONIEPUPOBATH MOHATHSIMHU: JIBIDKEHUE B TIPOCTPAHCTRBE,
0100HBIE (PUTYPHI B IPOCTPAHCTBE; UCTIOIH30BATH OTHOIICHUE
IO el MOBEPXHOCTEH 1 00BEMOB OAOOHBIX QUTYD TIPH
[PEILICHUH 3a]a4;

- YMETh BBIYUCIIATH TCOMETPHUYCCKUE BEIMUUHBI (JTUHA, YTO,
U101 1b, 00BEM, TUIONIAIb TOBEPXHOCTH ), UCTIONB3YS
M3y9YCHHBIC (POPMYJITBI H METO/IBI,

- YMETb OIEPUPOBATH NNOHATHUAMM: IPSIMOYTOJIbHAsL CHCTEMA
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KOOPIHMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPIAUHATHI BEKTOPA,
CKJIIPHOE IPOU3BEICHUE, YIOJl MEXIY BEKTOpaMH, CymMMa
BEKTOPOB, IPOU3BECHUE BEKTOPA HA YHCIIO; HAXOIUTh C
[TOMOIIbIO U3YUYEHHBIX (POPMYJI KOOPJMHATHI CEPEANHBI OTPE3KA,
[pacCTOSTHUE MEXAY ABYMs TOUKaMU;

-YMETh BBIOUPATh MOAXOMALINI U3yUYEHHBIH METO ISl pELICHUS
3a]jauu, paclo3HaBaTh MaTeMaTH4YeCKUe (GaKThl U
MaTeMaTHYeCKUE MOJIEIH B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPBI
MaTeMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HAYKH

OK 02. Mcnonb30BaTh
COBPEMEHHBIC CPEJICTBA
[MOMCKa, aHAIu3a U
WHTEpIpETAIUN
uHpOpMaLnK, U
MH(pOPMaIMOHHBIE
TEXHOJIOTMH JIJIS BBIITOJIHEHUS
3anad npodeccruoHalIbHOM
eATEIbHOCTH

B obnactu INCHHOCTHU HAYYHOT'O ITIO3HAHUA:

-c(hopMUPOBAaHHOCTD MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HayKd U OOIIECTBEHHON NpPaKTUKH,
OCHOBAHHOTO Ha Jasore KYJBTYP,

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
[TOJINKYJIETYPHOM MUPE;

- COBEPILICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOMN
KyJIbTYpbl KaK CPEICTBAa B3aUMOJCHUCTBHS MEXIY
ITFOIBMU U TIO3HAHUSI MUPA;

- OCO3HAHHWE LEHHOCTH HAYYHOM JEATEIIbHOCTH,

FOTOBHOCTb  OCYILECTBJISATh  IPOEKTHYIO |
MICCIIEI0BATEIBCKYIO JIeSITEIIbHOCTD
MHAMBUIYAJIBHO U B TPYIIIE.

OBnageHue YHUBEPCaJIbHBIMHU y4eOHBIMH

[IO3HABATCIIbHBIMU HeﬁCTBHﬂMHI
B) paboTa ¢ nHpopMaIuei:
- BJIaJCTh HABBIKAMM IMOJTYYCHHUA I/IH(l)OpMaHI/II/I n3

- YMEThb ONEpUPOBATh TMOHATUSAMHU: palloHaTIbHAs (QYHKIHS,
moKa3aTebHas dbyHKIMS, byHKIMS,
morapudmuueckas QyHKIUS, TPUTOHOMETPHUYECKHUE (YHKITUH,
oOpaTHble (YHKIIUH, yMEHHE CTPOUTh TPapUKU H3YyYCHHBIX]

CTCIICHHAasA

(yHKUIMH, MCTIONIB30BaTh TPaQUKH MPU U3YyUYEHHH IPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUuH 3aJad U3 JAPYruX Y4eOHBIX|
[PEIMETOB M 33]a4 U3 PEalTbHOMN KU3HH; BBIpaXaThb (HopMyIamMu
3aBCUMOCTH MEKy BEIMUMHAMU;

- YMETb OIEPUPOBATH MOHATHUSAMH: TOXKJECTBO, TOXIECTBEHHOE|
npeoOpa3oBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMa YpaBHEHUMH]
1 HEpPaBEHCTB, PaBHOCWUJIBHOCTb YpaBHEHWI, HEPAaBEHCTB U
CUCTEM, palMOHAJbHBIC,

HppauOHAJIbHBIC, I10Ka3aTCJIbHBIC,

CTCIICHHBIC, J'IOl"apI/I(l)MI/I‘-Ie(DKI/IG, TPUTOHOMECTPUUCCKHUEC
YPAaBHCHU A, HCPABCHCTBA U CUCTCMbI;, YMCTh pCIIaTh YpPaBHCHUA,
HCPAaBCHCTBA M CHUCTEMBI C IIOMOINBIO Pa3JIMYHBIX IIPHUEMOB;
[p€IIaTb YpPaBHCHUS, HCPABCHCTBA MW CHCTCMbI C IApaMETPOM,
[IPUMCHATE YpaBHCHUS, HCPABCHCTBA, UX CHUCTEMBI JJIs PCIICHUA

MATCMATUYCCKHX 3a/1a4 M 3aJa4 W3 Pa3JIMIHBIX obOnacreit HAaYKH1 Ui
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MCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATH MOUCK, aHAIN3, CHCTEMAaTU3aLUIO 1
MHTEpIpEeTannio HHOOPMAIMHA Pa3IHYHBIX BHUJIIOB
1 GOpM IIpeCTaBICHHS,

- CO3/IaBaTh TEKCTHI B PA3MYHBIX (opmarax c
yIeTOM Ha3HA4YeHUs HWHPOpPMAlUM | IEJICBOH
AyIUTOPUH, BBIOMpAs ONTUMAIBHYIO  (opMy]|
MPECTaBICHUS U BU3yaJIH3allHiH;

- OIICHUBATh

MH(bOopMaIuy,

JOCTOBEPHOCTh,  JIESTUTUMHOCTH|
€€ COOTBETCTBHE TIPABOBBIM U
MOpaIbHO-ITHUECKUM HOpPMaM;

- HUCIOJIB30BaTh cpeAcTBa MHGOPMAIMOHHBIX U

[KOMMYHUKAIITUOHHBIX TEXHOJIOTUIL B peuieHnun

KOIHUTHBHEBIX, KOMMYHHKATHBHBIX u
OpraHu3allMOHHBIX  3aJa4 ¢  COOJIH0JICHUEM
TpeOOBaHUI SPrOHOMHUKHU, TEXHUKH 0€30IaCHOCTH,
[MUTHCHBI, PECypCOCOCpeKEHHUs, TMPaABOBBIX U
PTUYECKUX  HOPM, HOpPM  HH(OPMAIHOHHOM
0C30IMaCHOCTH;

- BJIa/IETh HABBIKAMH PACIO3HABAHUS U 3aLIUTHI
mHpopManuy, WHPOPMAIMOHHOW 0e30macHOCTH|
ITTYHOCTH

[peaTbHOM KU3HU,

yMeTb CBOOOJHO OINEPHPOBATH MOHATUSMH: JABIKEHHE,

[apajuleNIbHBI  [EPeHOC, CHMMETpPUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MPEOOpa3oBaHMUE IMOA00MS, MOAOOHBIE
(burypbl; yMeTh pacrno3HaBaTh paBHbIE M MOJOO0HBIE (PUTYpHI, B
TOM 4HCI€ B MPUPOJE, MHCKYCCTBE,

apXUTEKTYpe; YMETh

MCTIOJBb30BaTh ~ I€OMETPUUYECKUE  OTHOLICHMS,  HAXOJUTH
reoMeTpUYeCKre BEJIMYUHBI (JUIMHA, YToJ, IUIoNaib, 00beM) pu
pELLICHUH 3a/1a4 U3 JPyruxX y4eOHBIX MPEAMETOB M U3 peabHON

PKU3HU

OK 03. IlnanupoBats u
[pean30BbIBATh COOCTBEHHOE
po(hecCUOHATIBHOE U
ITTYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEICKYIO
esTeNbHOCTD B
npodeccuoHanbHOM cdepe,

B o6macT 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:
-- c(hOPMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS,
DTUYECKOTO ITOBEICHU,

- CIIOCOOHOCTH ~ OILIGHMBAaTh  CHUTYallMI0 U
HpI/IHI/IMaTB OCO3HAHHBIC pemeHI/m, OpHCHTpr;[CB
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHHUC JIMYHOT'O BKJIaJla B TIOCTPOCHHC

- yMEThb OIIEpUPOBATH MTOHATUSIMH: palMOHAJIbHBIC,
MppAaLMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
lorapumMuUecKue,  TPUTOHOMETPHUECKHE  YpPaBHEHUS U

HCPAaBCHCTBA, UX CUCTCMBI;

yMETh ONEPUPOBATH MOHSATUSMU: MHOTOTPAHHUK, CEUYCHHUE
MHOTOTpaHHMKa, KyO, Mapajjielenumnesa, Mpu3Ma, MUpaMHa,

(burypa u NOBepXHOCTh BpallleHusl, IMJIMHIP, KOHYC, map, cdepa,
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MCII0JIb30BATh 3HAHUS 10
(MHAHCOBO TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUSIX

YCTOWYHBOTO Oy IyIIeTo;

- OTBETCTBEHHOE OTHOIIECHUE K CBOMM POIUTEIISIM
1 (MIM) APYTHM WICHAM CEMbH, CO3JJaHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPHUHATHS IIEHHOCTEU
CEMEMHOMN JKU3HH B COOTBETCTBHM C TPATULIMSIMU
HaponoB Poccuu;

OBiageHue
IMEeNCTBHUSIMU:

YHUBEPCATbHBIMU  PETYJISATUBHBIMU

a) cCaMOOpraHU3aIHs:

- CaMOCTOSITEITEHO OCYIICCTBIIATH
[M03HABATEIIEHYIO JeSITeIbHOCTb, BBISIBIISITH|
poOIEMBI, CTaBUTH " (hopmynupoBaTh|
COOCTBEHHBIE  3aJayd B  00pa30BaTEBbHOM

EeSITETLHOCTH Y )KU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIbHO COCTaBISTh IUIAH pEILICHUS]
POOIEMBI
COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHHIA;

C Y4YeTOM WMEIOIIUXCS PECYPCOB,

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsAM;
CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO
[IMPOKOM SPYAMLIMU B Pa3HBIX O0JIACTIX 3HAHUH,
[OCTOSTHHO TIOBBIIIATH CBOW 00pa3oBaTEIbHBIN U
KyJIbTYPHBIN YPOBEHb;

0) CAaMOKOHTPOJIb!

MCTIOJIb30BaTh MPHUEMBbl pedIeKCUH A OLEHKH
CUTYyalluH, BbIOOpA BEPHOI'O PELICHMUS;

- yYMETb OLEHUBaTh PUCKHM U CBOEBPEMEHHO
[IPUHUMATh PELIEHUS M0 UX CHUKEHUIO;

B) SMOLIMOHAJILHBIM MHTEIJIEKT, Mpenoaranu
c(hOpMUPOBAHHOCTb:

MOTHBAIUH, BKJTIOYAIOIICH]

CedeHUs (UTYpHl BpaIICHHS, TUIOCKOCTh, Kacarommiascs CQepsl,
MUWIMHApPA, KOHYCAa, IUIOIaAb MOBCPXHOCTHU MUPAMU/bI, ITPU3MBEI,

cdepsl,
nupamMubl,

o0beM  KyOa,

IIPU3MBI,

KOHyCa,  LWIMHAPA,
[IPSIMOYTOJIBHOTO

IUIOIIA/b
napajulesenunenaa,
[MJIMH]Ipa, KOHYCa, [Iapa; yMEHHEe n300paxaThb MHOTOIPaHHUKH 1
[MOBEPXHOCTU BpAICHUs, UX CEYEHHUsS OT PYKH, C IOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB M DIIEKTPOHHBIX CPEACTB; YMETh
[pacro3HaBaThb CUMMETPHUIO B MPOCTPAHCTBE; YMETh PACIIO3HABATH
[IPaBUJIbHBIE MHOTOTPAHHUKH;

YMETh OIEPUPOBATh MOHATHSMH: NPSIMOYTOJIbHAs CHCTEMA

KOOpJMHAT, KOOPJAWHATHl TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJspHOE MPOU3BENIEHUE, YIOJ MEXIy BEKTOpaMH, CyMMa|
BEKTOPOB, HaXOAHUTh C
[MOMOIIbI0 M3YYEHHBIX (OPMYJ KOOPIAMHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSTHUE MEXKAY ABYMSI TOUKaMHU

MMPONU3BCACHUC BCKTOPAa HaA YHUCIIO,

BHYTPEHHEN
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CTPECMJICHUC K JOCTHMKCHHUIO MLCJIHM W YCICXY,

OITTUMH3M, WHHUITMATUBHOCTD, YMEHHE]
MMEeMCTBOBATh, NCXOd M3 CBOMX BO3MOKHOCTEH;

- OMIIATHH, BKJIIOYAIONMIEH CITOCOOHOCTh MOHUMATh,
PMOIMOHAJIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATH
€ro NOpH  OCYILIECTBICHUH  KOMMYHHUKAIIWH,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

- COITMAJIbHBIX HaBBLIKOB, BKJTIOYAIOIIHX|
CIIOCOOHOCTH BBICTPAMBAaTh OTHOIICHHS C JPYTUMU
ITFOTEMH,

3a00TUTbCA, TPOSBIATH HHTEpPEC U

pa3perats KOHQIUKTHI

OK 04. O¢pdexruBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

COTOBHOCTB K CAMOPA3BUTHUIO, CAMOCTOSATEIIBHOCTH|
1 CaMOOIIPE/ICTICHUIO;

-OBJIaJICHHE y4eOHO-
ICCIIEIOBATENILCKOW, IPOEKTHOM M COLHMAIBHOM

HaBBIKaMH

NeATEIIbHOCTH;
OBnaneHue YHUBEpCaIbHBIMY]
KOMMYHUKATUBHBIMU JICUCTBUSMH:

0) COBMECTHas1 1€ATEIbHOCTB!

- I[IOHMMAaTbh U MHCIOJb30BaTh IPEUMYIIECTBA
KOMaHHOW ¥ UHAMBHYaJIbHON paboTHI;

- [PUHUMATh LEIM COBMECTHOM JEATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH ACHCTBUSA I10
€¢ OCTIDKCHHIO: COCTaBIIITh IUIAH JICHCTBHIA,
[pacIpenessaTh poJid ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYyXJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOODAMHHUPOBATH M BBHINONHATH paboTy B
[YCJIOBHSAX pEasbHOTO, BUPTYaJIbHOIO n

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- YMETb ONEpPUPOBATH MOHATHSIMMU: CIIy4aifHbIN OIBIT U CIy4aiHOe
COOBITHE, BEPOATHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYMCIIATH
BEPOSTHOCTH C  MCIOJIb30BaHMEM TpaUuecKux

PUMEHATh (DOPMYJIBI CIOXKEHUS M YMHOXKEHUS BEPOSITHOCTEH,

METO/IOB;

KOMOWHATOpHbIE (akThl U (OpMyNIBI TpPHU PELICHWH 3a]ady;
OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4aiiHBIMU
[IPOSIBICHUS

BEJTMYHHAMU,
3aKOHAa OOJBIIUX

yMeHue
qyucen B

PUBOJIUTH
NPUPOIHBIX H

IIPUMEPBI

0OIIIECTBEHHBIX SBJICHUSX;
- yMeThb CBOOOJHO OINEPHUPOBATH MOHSATHSIMU: CTCICHb C IEJIBIM

MOKa3aTCjiEM, KOPCHb HaTypaHLHOf/JI CTCIICHHU, CTCIICHb C

[PAlMOHAJIBHBIM  TIOKAa3aTcCJICM, CTCIICHb C HCﬁCTBHTCHBHBIM
norapudm

[KOCMHYC U TAHT'CHC IMPONU3BOJILHOI'O YK CJIA,

(BEIIECTBEHHBIM)  TOKa3aTeseM, 4yucia, CHHYC,
- YMETb CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: Tpaduk (yHKIUH,
oOpaTHast QyHKIHS, KOMITO3UIUS (PYHKIUH, THHEHHAs QyHKIS,
byHKIHS, GyHKIHUST € TETBIM

TPUTOHOMETpUUYECKHE  (QYHKIHMH, OOpaTHbIE

KBaApaTU4YHas CTCIICHHAasA

[TOKa3aTelIeM,
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- OCYWICCTBIIAATH IIO3UTHUBHOC CTPATCIHYCCKOC
MMOBCACHNUC B PA3JIMYHBIX CHUTyallUdX, IIPOABJIATH

TBOPYECTBO 51 BOOOpakeHue, OBITH|
MHUIIATUBHBIM.

OBnaneHne YHUBEPCAJIBbHBIMH PETYJIATHBHBIMY]
ITEHCTBUSMMU:

') MpUHATHE ce0s U APYTHUX JIOJICH:

- MPUHUMATh MOTHBBI M aPTyMEHTHI IPYTUX JIIOJCH]
[pY aHAJTN3e PE3yJIbTATOB JICATEIILHOCTH;

- PU3HABATh CBOC MPABO M MPABO JIPYTUX JIOJCH]
Ha OLIHMOKH;

- pa3BUBaTh CIIOCOOHOCTh IOHMMAaTh MHpP C
[O3HIINHU IPYTOTO YeIOBEKa

TPUTOHOMETPHUUECKUE GyHKIIUY, NoKa3aTeNbHas u
morapudmuueckas GyHKIUH; YMETb CTPOUTH Tpaduku HyHKIHIA,
BBITIOJIHATH peoOpa3oBaHus rpaQUKOB (YHKIIHIA;

- YMEThb UCHOJb30BaTh Tpaduku (QYHKUMHA JUId HU3Y4YCHHS]
[IPOLIECCOB M 3aBUCUMOCTEH NpU pEIIeHUH 3a7ad U3 JPYyrux
y4eOHBIX MpPEIMETOB M M3 pPEalbHOM JKHU3HM; BBIPAXKaTh
(hopMyIaMH 3aBUCUMOCTH MEX]ly BETMUNHAMU;

CBOOOZHO ONEpUpPOBaTh MOHATHUAMU: YETHOCTh (YHKIUH,
[EepUOJMYHOCTh  (DYHKUUH,  OrpaHUMYEHHOCTb  (YHKIIHUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (GYHKIUHU, HanOoJsplee U

yMETh

HauMEHbIIee 3Ha4YeHHs (QYHKIMM Ha TPOMEKYTKE;
[IPOBOAMTH HCCIEeI0OBaHNE (PYHKIINH;

- YMEThb UCHOJb30BaTh CBOWCTBA W Tpaduku QYHKIMNA IS
pEIIeHNs ypaBHEHUW, HEPAaBEHCTB U 3a/lady C I[apaMeTpaMu;
300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA pPELICHUH]

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

OK 05. OcyuiecTBiATh
YCTHYIO M TUCHBMEHHYIO
KOMMYHHKAIIHIO Ha
rOCyJapCTBEHHOM SI3BIKE
Poccuiickon @enepanuu ¢
y4eToM 0COOCHHOCTEN
COLIMAJIEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00;1acTH 3CTETUYECKOr0 BOCITUTAHUS:
- OCTETMYECKOE OTHOUIEHHE K MHUDY,
DCTETUKY OBbITa, HAYYHOIO M TEXHUYECKOTO

BKJIFOYAst
TBOpPYECTBA, CIIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHMI;

- CIIOCOOHOCTh BOCIPUHHMATh DPAa3IMYHbIC BHJIBI
MCKYCCTBa, TPAJUIMd U TBOPUYECTBO CBOEr0 U
ITpyTruX  HApOIOB, OIIYyIIATh
BO3JEHCTBUE UCKYCCTBA;

OMOIMOHAIEHOE

- Y6C>K)ICHHOCTI) B 3HAYUMOCTHU JId JIMYHOCTU U
0OIIIeCTBA
MCKYCCTBA, dTHHYECKUX KYJIBTYPHBIX TPATUIMHA U]
HAPOHOTO TBOPUYECTRA;

OTCYCCTBCHHOI'O u MHPOBOI'Q

- YMETh ONEPUPOBATh MOHATHSIMH: CpPEIHEE apUPMETHUYECKOE,
HauOoIblIeeE ¥ HaWMEHBIIES 3HAYEHMUS,
CTaHJApTHOE OTKJIOHCHHUE

MeraHa, pa3max,

criepens, YHCIOBOTO  Habopa;
UH(OpMALHIO,

rpadukax,

YMCHUC HU3BJICKATD, HHTCPIIPETUPOBATH

[pEJCTaBICHHYI0 B TaOJMIax, Ha JgUarpaMmax,
OTPaXKAIOLIYI0 CBOMCTBA pPEAJIbHBIX IPOLECCOB U SBICHUM;
[PECTaBIATh MH(POPMAIIMIO C MOMOIIBIO TAOIUI] M JAHarpam;
MCCIEN0BaTh CTaTUCTUYECKHE JIaHHBIE, B TOM 4HCIE C
pUMEHEHHEM TpapUIeCKIX METOIOB M AJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH IMOHATUSAMH: TOYKA, IpsiMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, JIBYIPAHHBIA YTOJI, CKPEIIMBAIOIINAECS IPSIMBIE,
[apajuIeIbHOCTh U NEPHEHANKYIISIPHOCTD MPSIMBIX U IJIOCKOCTEM,

[YTOJI MEXAY MPSAMBIMH, YTOJI MEKy IPSMOU U IIJIOCKOCTBIO, YTOJ
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- TOTOBHOCTb K CAMOBBIPAKCHHUIO B PA3HBIX BHUAAX

MCKYyCCTBAa, CTPEMJICHUE TMPOSIBISITH KAuyecCTBA
TBOPYECKOM JINYHOCTH;
OBnaneHue YHUBEpPCAIbHBIMU

[KOMMYHHUKAaTHBHBIMHU ﬂeﬁCTBHHMHZ

a) oOIIeHue:

- OCYIIECTBJIATh KOMMYHHKAIIUHM BO BCEX cdepax
PKU3HHU,

- paciio3HaBaThb HeBep6aJ’IBHHe CpeacTBa
O6H.[€HI/I$[, INOHHUMAaTh 3HAYCHUC  COLMAJIBHBIX|
3HAKOB, paclio3HaBaTb IMpCAITOCHIIIKH

KOH(IUKTHBIX CUTYaIMil U CMATYaTh KOHQIUKTHI;
- pa3BEpHYTO U JIOTMYHO H3JaraTh CBOIO TOYKY]
BPEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

MEXIy IUIOCKOCTSIMH, PAcCTOSTHUE OT TOYKH JI0 IIIOCKOCTH,
[PACCTOsTHUE MEXAY IPSAMBIMU, PACCTOSHUE MEKIY IIOCKOCTSIMH;
- YMETb UCIIOJIb30BATh MIPU PEIIECHUH 3a7a4d U3y4YeHHbIE (DaKTHI U
TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mephbl 0OBHEKTOB
OKPY’KarOIIEro MUpa

OK 06. IIposBaaTs
IpaX1aHCKO-
[IaTPUOTHYECKYIO MTO3ULHUIO,
NIEMOHCTPUPOBATh
OCO3HAaHHOE NTOBEJCHNUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€YeTTOBEYECKIX
[IEHHOCTEH, B TOM 9HCIIE C
y4eTOM rapMOHHU3aLUN
MEXHAIIMOHAIBHBIX U
MEXPETUTHO3HBIX
OTHOLIEHUH, IPUMEHSTh
CTaHapThl
AQHTUKOPPYILMOHHOTO
[OBE/ICHUS

- OCO3HaHMEe  OOydYaloUIMMHUCH  POCCHHCKOM

Pa’KJaHCKOW NIEHTUYHOCTH;
LEJICHAIIPABIICHHOE  Pa3BUTHE  BHYTPEHHEU

TTO3HUIIMH JJUYHOCTH Ha OCHOBC

HPAaBCTBEHHBIX IIEHHOCTEH HapoaoB Poccuiickoi

JyXOBHO-
denepanuy, MUCTOPUYECKUX M HAIMOHAIBHO-
KYJIbTYPHBIX TPaJUINNA, (OPMHUPOBAHUE CHUCTEMB]
3HAYUMBIX I[[EHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIILILOHHOTO MHPOBO33PEHU,

[1paBOCO3HAHUA, JKOJIOTUYECKOU KYJIBTYPBHI,
CHOCO6HOCTI/I CTaBUTH LICJIU U CTpOI/ITB JKN3HCHHBIC
[JIaHBI;

B qacTu Fpa)K)IaHCKOFO BOCIIMTAHUSA .

- OCO3HAHUE CBOMX KOHCTUTYIIHOHHBIX TIPaB M|
00s3aHHOCTEH,

YBaXCHHE 3aKOHa y

- YMCTb pCHIATh TCKCTOBLIC 3aJa4M PA3HBIX THIIOB (B TOM YHCIJIC|
Ha ITPOUCHTHI, JOJW WU 4aCTU, HA ABUXKXCHUC, pa60Ty, CTOHUMOCTH|
TOBApOB MU YCIIYyI, HaJOI'W, 3aJa4ud U3 obmactu YHpaBJICHUA
IIMIHBIMA U CEMEHHBIMU (I)I/IHchaMI/I); COCTAaBJIATb BBIPAXKCHUA,
YPaBHCHHA, HCPABCHCTBA U HUX CHUCTCMbI IO YCJIOBUIO 3aJayiH,
M CCIIC10BATH OLICHUBATH|

IMOJIyUYCHHOC peuicHuc n

[PaBIONI0100HOCTh PE3yJIbTAaTOB;

*ymemo onepuposamv nouamuAMuU: oOnpeoeneHue, axKcuomd,
meopema, cireocmeue, C80UCMB0, NPUHAK, OOKA3AMENbCHIBO,
dopmynupoexu;  ymemsv  opmyruposamo
oOpammoe U NPOMUBONONIONCHOE YMBEPHCOeHUe, NPUBOOUMDb
npumepol u mMemoo,
Mamemamu4eckoul

pasHoCuIbHbLE
KOHmMpnpumepbi, UCNONIL3068aMb
UHOYKYUU,  NPOBOOUMb
paccysicoenuss npu  peuwlenuu 3a0ay, OYEHUBAMb JO2UYECKVIO
NpABUILHOCIb PACCYHCOEHU,

ooxkazameJibHble
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[TPaBONOPSJIKA;

NPpUHATHC  TpPAaJUIIUOHHBIX  HAIMWMOHAJIBHBIX,

O6IH€‘ICJ'IOBC‘I€CKI/IX TYMaHUCTUYCCKUX H

MEMOKPAaTUICCKHUX HCHHOCTGI\/JI;

T'OTOBHOCTH IMPOTHUBOCTOATH nacoJIOrunu

DKCTpEMHU3Ma,  HallMOHAIM3Ma,  KceHopoouw,
ITUCKPUMHHAIIMHA 10 COITUAIBHBIM, PEITUTHO3HBIM,
paCOBBIM, HanOHAJIbHBIM HpI/ISHaKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JICITCIHHOCTh B

MHTEepecax rpa)1aHCKOro oOIecTBa, y4aCcTBOBATH,

B CcaMOyIpaBlIeHUH B 00I11e00pa3oBaTEIbHOM
OpraHu3auu u J€TCKO-FOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aUMOJICMCTBOBaTh C COLMUAIBHBIMU
MHCTUTYTAaMHU B COOTBETCTBHH C MX (QDYHKUIUAMU U
Ha3HAUYCHUEM,;

- TOTOBHOCTb K T'YMaHHUTapHOW W BOJOHTEPCKOMU
MesATeTbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(OPMUPOBAHHOCTh POCCHUICKOM TpakIaHCKOMH]
MICHTUYHOCTH, NaTPUOTU3MA, YBAKEHUS K CBOEMY)
Hapody, 4YyBCTBA  OTBETCTBEHHOCTH  INEpE]|
PonnHOM, ropaocTu 3a cBOM Kpal, cBoro Ponuny,
CBOW S3BIK M KYJBTYpPY, MPOLUIOE W HACTOSLIEE
MHOTIOHAaIlMOHAJIBHOTO Hapoaa Poccuwy;

HEHHOCTHOC OTHOHICHUC K TOCYydapCTBCHHBLIM

- *ymems €c80000HO onepuposams NOHAMUAMU:
nociedosamenvHocmo, apugmemuueckas npoepeccus,
ceomempuueckas — npoepeccusi, — OecKOHeyHO  yOwlearowas
ceomempuyeckas npoepeccus; ymemby 3a0aeamo

nociedosamenbHOCMU, 8 MOM HUCe ¢ NOMOWbIO PeKYPPEHMHbIX|
hopmyn;

- *ymems 6b1OUPaAMb NOOX0OAWUL MemOO 05l peuleHus 3a0ayu;
NOHUMAHUE 3HAUUMOCTNU MAMEMAMUKY 8 UYYeHUU NPUPOOHBIX U
0OUeCMBEHHBIX NPOYeCcos U SAGIEHUll, YMemb pPACNO3HABAMb
nposigieHue  3aKOHO8 MAmeMamuKku 8 UCKYyccmee, YMemb
pUEOOUMb NPUMEPbI MAMEMAMUYECKUX OMKPLIMULL POCCULICKOT

U MUPOBOU MAMEMAMUYECKOU HAYKU

CUMBOJIAM, HCTOPUYECKOMY U  IMPHUPOJHOMY]
HACICAUI0, IaMATHHKaM, TpaJMIUsAM HapoJOB
Poccun, poctmwkenusim  Poccum B Hayke,
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MCKYCCTBEC, CIIOPTE, TCXHOJIOTUAX U TPYAC,

- uaeiHas  yOeXIEHHOCTb, TOTOBHOCTb K
CITy>KEHUIO " 3almTe Orteuectna,
OTBETCTBEHHOCTb 32 €ro CYyIh0Y;

(OCBOCHHBIC O6yanOHIHMI/IC$I MCKIIPCIAMETHBIC

MOHSATUS M YHUBEpCAIbHbIE Y4eOHBIE IEHCTBUS

(peryJisiTUBHBIE, IIO3HABATEIILHBIC,
KOMMYHHUKATHBHbIE);

- CIIOCOOHOCTb ~ MX  MWCIOJb30BaHHUA B
[IO3HABATEJIbHOM W COLHMAIBHOM  NPAKTHKE,

FOTOBHOCTb K CaMOCTOSITEIIbHOMY IUIAHUPOBAHHIO
OCYLIECTBJICHUIO  y4eOHOH  JesATEeIbHOCTH,
y4eOHOTO  COTpYyIHUYECTBA

14
OpTraHu3alun
e 1arorut4yeCKuMHu pa6OTHI/IKaMI/I H CBECPCTHHUKAMU,

C

K Yy4YacTUIO B IIOCTPOCHHHM WHIAMBUAYAIBHOM
00pazoBaTebHON TPACKTOPHH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-
ICCIIEI0BATENIBCKON, IPOEKTHOU U COLIMATIbHOM
eI TeTLHOCTH

OK 07. ConelicTBOBaTh
COXPAHEHUIO OKPYXKaroLleH
Cpenbl, pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMaTa,
[TPUHLINIIBI OEPEKITUBOTO
MPOU3BOACTBA, P (HEKTUBHO
NIENCTBOBATH B
Ype3BbIYAITHBIX CUTYAIHSIX

- HC IPUHUMATH I[GflCTBPISI, MPUHOCAIINE BpPCAO
OKpY>Karolleu cpee;

IMPOrHO3HUPOBATH

YMETb HeOa arorpusTHBIC

PDKOJIOTUYECKUE IOCIEACTBUS IMPEAIPUHUMAEMBbIX
ITENCTBHI, MPEJOTBPALLATh UX;

- pPacCIIMPUTh ONBIT IEATEIBHOCTH JKOJIOTHYECKOHN
HaIPaBJICHHOCTH;

- pa3pabarbIBaTh IUIAaH pEIIEHUS MPOOJIEMBbI C
Y4ETOM aHalu3a HMEIIUXCSd MAaTEepUANbHBIX U

HEMaTepUaIbHBIX PECYPCOB;

YMETb OIEPUPOBATH TOHATUIMMU:

GbyHKIHS,
MHTETpalx, YMETh

(GyHKIUS, HENpepbIBHAs

NpOM3BOJHAs,  MEpBOOOpa3HasA,  OINpEeaeIICHHBIH

HaxOJWUTh IPOU3BOJHBIE BJIEMEHTAPHBIX
(yHKUMH, MCIONB3Ysl CIPABOYHBIE MaTEepHalbl; MCCIENOBATh B
[IPOCTEHIINX cllydasX (QYHKIUM Ha MOHOTOHHOCTb, HaXOJUTh
HanOONMbIINE W HAaWMEHbBIINE 3HAYCHUS (YHKIIHNA;

C

CTPOUTH

rpadUky  MHOTOYJICHOB HCIIOJIb30BaHNEM

MAaTCMAaTUYCCKOIroO aHaJin3a,

anmaparaj
IPUMEHATh MPOU3BOJHYI IIpH
pelmeHuy  3a1a4  Ha  JBWJKCHHME,  pelarb  IPaKTHKO-

OPHUCHTHUPOBAHHBIC 3aJa4dd Ha HauOoOJIbIINE W HAaWMEHDIIINE
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- OCYIIECTBJISITh  IIEJICHANPABICHHBIA  TIOWCK|
repeHoca CpeacTB M CHOCOOOB  JIGHCTBHS B
po(eCCHOHATIBHYIO CpPEy;

- YMCTb NIEPCHOCUTH 3HAHUA B MMO3HABATCIIBHYIO U1
[TPAKTUYCCKYIO oOiactu KUBHEACATCIIBHOCTH,

- [IpcayiaraTb HOBBIC MMPOCKTHI, OUCHUBATE UJCH C|

3HAYECHUA, Ha HaX0XXIECHHUE IIYTH, CKOPOCTH U YCKOPEHUS,;

- YMCTb OIICPpHUPOBATH IMOHATHAMHU: ABHUKXCHUC B IIPOCTPAHCTBC,
Mog00HbBIe (UTYpPHI B MPOCTPAHCTBE; MCIIOIH30BATH OTHOIICHHE
[UIOIIaeli MOBEPXHOCTEH M 00BEMOB IMOAOOHBIX (uUTyp TpH
[pEIICHIH 3314,

- YMCTb BLIYUCIIATH T'COMETPUUCCKHUE BCIUYMHBI (I[J'II/IHa, YTroiu,

[MO3UITUN HOBH3HBI, OPUTHHAIBHOCTH,IIOMAb, O00bEM, IUIONIAJAh  IOBEPXHOCTH),  HCIOJIb3YS]
[MpaKTUYECKON 3HAYUMOCTH; M3y4deHHbIE (OPMYIIBI U METOBI
- J1aBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh,  OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LM
3. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O ITIPEAMETA
Conep:kanue yuyeOHOro Marepuasia (0OCHOBHOE M PO(ecCHOHATILHO-
HaunmenoBanue d y P ( pod . Oo0bem | Dopmupyemble
OpPHMEHTHPOBAHHOE), J1A00PATOPHbIE U MPAKTHYECKHE 3AHATHSA, IPUKJIATHON MOYJIb
pa3iesioB U TeEM 4YacoB | KOMIIeTeHUHH
(nMpu HAJITMYMH)
1 2 3 4
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Ocnoenoe cooeprcanue

Paznea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 15
Tema 1.1 Cooeporcanue yuebno2o mamepuana
Lensb u 3agaun Llenb 1 3a1a4 MaTeMaTUKU NP OCBOCHUU CIIEUAIBHOCTH. ba3oBble 3HAHUS U YMEHHUS IO 6
MaTEeMaTHKH TIPH MaTeMaTHKe B MPO(ECCHOHATLHON M B TOBCETHEBHOM EATEIHHOCTH.
OCBOEHUU JleiicTBUS HaA TMONOXHUTETbHBIMU M OTPULIATEIBHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH M
CTETIMATBHOCTH. JNECATUUHBIMU Ipo0siMu. [leficTBus co cTeneHsMu, (POpMYIIbl COKPAILIEHHOTO YMHOKEHHUS
I;mna Y BBIUHCIICHUS OK 01, OK 02,
ema 1.2 Cooeporcanue yuebrno2o mamepuana OK 03, OK 04,
[IponientHbIe [IpocTbie MpOLEHTHI, pa3Hble CIOCOOBI UX BhIYMCICHUS. JIMHElHbIe, KBaIpaTHbIE, TPOOHO- 6 OK 05, OK 06
BBIUMCIICHHUS. JMHEWHbIE YpaBHEHHS U HEPaBEHCTBA
YpaBHeHuUs U
HEPaBEHCTBA
Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue  NPUKIAOHO20
[IpoueHTHBIE M00yns)
BBIYUCIICHUS B [IpocTeie u cinoxHBIE MPOIEHTHL. [IpoIIeHTHBIE BBIYHCICHHS B IPOPECCHOHATBHBIX 3aadax 2
npohecCHOHATBEHBIX
3aJadax
KonTponbHas padoTa (BX0/1Has JUarHOCTUKA) 1
Paznen 2 IIpsiMble U JIOCKOCTH B pocTpaHcTBe. KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE 26 OK 01, OK 03,
Tewma 2.1. OcnoBubie | Codeporcanue yuebHo2o mamepuana OK 04, OK 07
MOHSITHS [Tpenmet crepeoMerprun. OCHOBHBIE MOHATHS (TOYKA, MPsiMasi, IIIOCKOCTh, IPOCTPAHCTRO). 5
CTepEOMETPHH. OcHoBHBIE ~ aKkcHMOMBI ~ cTepeomerpuu.  llepecekaromuecs,  mapajuielibHble U
Pacnionoxxenue CKpeLIMBAlOIIMEeCs]  OpsAMble.  YTrol  MeXAy  HOpsMBIMH B IPOCTPAHCTBE.
NPSIMBIX U [lepnienqukynsspHOCTD MpsIMBbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBI
IJIOCKOCTEN
Tema 2.2. Cooeporcanue yuebnoeo mamepuana
[MapannensHOCTH [Mapannensueie npsiMasi U wiockocts. Omnpenenenue. [Ipusnak. Cpoiicta. [lapannensHsie 4

OPSMBIX, IPSIMOH U

mwiockoct.  Omnpenenenue. Ilpusnak. CpoiictBa. TeTpa’ap M ero  3JEMEHTHI.
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IIJIOCKOCTH, [Tapannenenunen u ero aneMeHThl. CBONCTBA MPOTHBOIOIOXKHBIX I'PaHEW M AMArOoHAIEH
IJIOCKOCTEN napajuenenunena. [loctpoenrie OCHOBHBIX CEYEHUN
Tewma 2.3. Cooeporcanue yuebno2o mamepuana
[TepnennukynsapaocTs | [lepnenaukynsipHeie npsiMble. [lapaienbHbie MpsiMbIe, MEPIEHANKYISIPHBIE K TUIOCKOCTH. 4
HPSIMBIX, IPSIMON U [Tpu3Hak nepreHuKyJISpHOCTH IPSIMON U IIIOCKOCTH
IUIOCKOCTH,
IJIOCKOCTEN
Tema 2.4. Cooeporcanue yuebnoeo mamepuana
[lepnienaukymnsip u I >
EpPIEHAMKYJISIP U HaKJIOHHasA. TeopeMa o Tpex NEepIeHIUKYIIIpax. Yoyl MeKAy NpAMOU U 5

HakJoHHas. Teopema

IUIOCKOCTBIO. YTOJ MeXay IUlockocTsMuU. [lepnenaukynspHble mIockocTH. PacctosiHus B
0 Tpex IIPOCTPAHCTBE
NEPIIEHIUKYJIApax
Tema 2.5. Cooeporcanue yuebnoeo mamepuana
Koopaunats! u JlexapToBbl KOOpAMHATBI B IpOCTpaHCTBE. Bekropbl B mnpoctpaHcTBe. ClokeHue u 5
BEKTOPHI B BBIUNTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha u4uncio. CKalspHOE NPOU3BEIECHUE
MIPOCTPAHCTBE BEKTOPOB. [IpocTelimue 3aqaun B KOOpAUHATAX
Tewma 2.6. llpsimbie u | Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue NPUKIaAOH020
IJIOCKOCTH B Mo0yns)
MPAaKTUYECKUX B3anMmHOe pacnonoxkeHue mNOpsAMBIX B IpocTpaHCTBe. [lapamiensHOCTE mOpsAMOH U 2
3a/1a4ax IUIOCKOCTH,  MAapajuIeNbHOCTh  IIOCKOCTEH,  NEPHEHIUKYJSAPHOCTb  IIOCKOCTEH.

PacrionoxxeHne mpsiMbIX M IJIOCKOCTEH B OKpYXarolleM Mupe (IPUpOAE, apXUTEKType,

TeXHUKe). Perienne npakTHKo-OpUeHTUPOBAHHbBIX 3a]a4

KoHnTtponbHas pabota 1

Pasnea 3. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue GyHKuuu 18 OK 01, OK 02,

Tema 3.1 Cooeporcanue yuebnoeo mamepuana OK 03, OK 04,
Tpuronomerpuueckue | Panuannas mepa yria. [IoBopoT Touku BOKpyr Hayana koopauHat. OmnpenerneHne CuHyca, 2 OK 05
byHKIHH KOCHHYCa, TAaHI'€HCAa M KOTaHI€HCa. 3HaKM CHUHYCa, KOCHHYCA, TAaHI€HCAa U KOTaHT€HCa I10

IMPOU3BOJILHOTO yTIJIa,
quciia

YETBEPTSAM. 3aBUCUMOCTh MEXK]Iy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJHOTO
Y TOTO K€ yIjia
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Tema 3.2 OcHOBHEBIE

Cooepoicanue yuebHoeo mamepuana

TpUroHoMerpuueckue | TpuroHomerpuueckue ToxzaecTBa. [IpeoOpa3zoBaHus NPOCTEHIINX TPUTOHOMETPUUYECKUX 3
TOKJIECTBA BbIpaxkeHUI. CUHYC, KOCUHYC, TAHT'€HC U KOTAHT€HC YIJIOB O U - O
Tema 3.3 Coneprkanue ydeOHOro MaTepuana
Tpuronomerpuyeckue | O6IacTh ONMpPEIEICHUS H MHOKECTBO 3HAYCHUI TPUTOHOMETPHUISCKUX QPYHKITHH. YETHOCTD, 4
byHKIMH, UX HEUYETHOCTh, MEPUOAUYHOCTh TpUTOHOMeTpHueckux (ynkuuid. CBoiicTBa M Tpaduku
CBOMCTBa M rpaUKH | pyHKIMHA Yy = cOS X, Y = sin X, y = tg X, y = ctg x. CxaTve u pacTspkeHue rpaduKoB

TpuroHoMerpuueckux (Qynkumii. IlpeoOpazoBanue rpa@uKoB TPUTOHOMETPHUUECKHUX

byHKIHMA
Tema 3.4 O6patHbIe Cooepoicanue yuebHo2o mamepuana
TpuroHoMerpuyeckre | OOpaTHble TpUroHOMeTpuueckue GyHKuuU. MIX cBoMCTBa U rpadukH. 2
byHKIIIN
Tema 3.5 Cooepoicanue yuebHo2o mamepuana
Tpuronomerpuyeckue | YpaBHeHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue 5
ypaBHEHUS U TPUTOHOMETPUUECKUX YPaBHEHUIl OCHOBHBIX THIIOB: IPOCTEHIINE TPUTOHOMETPUYECKUE
HEPaBEHCTBA YpaBHEHHUS, CBOJSILMECS K KBaJpPaTHBIM., pPELIAEMble pa3jIOKEHUEM Ha MHOXKHUTENH,

oaHopoaHbIe. [IpocTelimre TPUroHOMETPUIECKUE HEPABEHCTBA
Tema 3.6 Pemienne Cooeporcanue yuebrnoeo mamepuana
3aa4. OCHOBBI [IpeoOpa3oBaHre TPUTOHOMETPUUECKHX BBIpaXKEHUU. PelieHne TPUTOHOMETPUUYECKUX 1
TPUTOHOMETPUH. YpaBHEHUI U HEPABEHCTB B TOM YHCIIE C UCIOIb30BAaHNUEM CBOMCTB (DYyHKIUI
Tpuronomerpuueckue | KonrposbHas pabora 1
byHKIIMHN

Pasznea 4. [lpouzBoaHasi u nepBooOpasHas pyHKUMH 36

Tema 4.1 Ilonsitue Cooeporcanue yuebno2o mamepuana OK 01, OK 03,
IPOU3BOIHOIA. [Ipupamenne aprymenrta. Ilpupamenue (yHKOMU. 3amadd, NPHUBOISIIME K MOHSTHIO 5 OK 04, OK 06,
@opMyJIbl M IPaBWIIA | MPOM3BOAHOK. OmpeneicHre MPOU3BOJHOW. AJITOPUTM  OTBICKAHHS — ITPOW3BOTHOM. OK 07

g depeHIIMpOBaHUS

dopmysl qudepennmponanus. [IpaBuna auddepennupoBanus

Tema 4.2 Ilousatue o

Coneprxanue yueOHOro MaTepuaa
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HETIPEPHIBHOCTH
¢ynkumu. Meton
UHTEPBAIOB

[lonarue wHenpepbiBHON ¢(yHKIMKU. CBolicTBa HemnpepblBHOH (yHKIMU. CBs3b MEXIY
HETIPEPBIBHOCTRIO M AU PepeHIHpyeMOCThI0 (YHKIMA B TOYKE. AJTOPUTM pPEUICHHUS
HEPAaBEHCTB METO/I0M UHTEPBAJIOB

Tema 4.3
I'eomerpuueckuii u
buznyecKuit CMbICT

Copneprxanue yueOHOro MaTepuaa

I'eomeTprueckuii cMbICT TPOU3BOIHON (PYHKIIUN — YTIOBOW KO3()(HUIIMEHT KacaTelbHOH K
rpa¢puky (GYHKIMH B TOYKE. YpaBHEHHE KacaTelbHOW K rpaduky (YHKIHUU. AJNTOPHUTM

IIPOU3BOIHOMN COCTaBJICHUS YPaBHEHUS KacaTeNbHOU K rpaduky pyHkmn y=f(x)
Tema 4.4 Copepxanue yaeOHOT0 MaTepuaa
MOHOTOHHOCTB Bospactanue u yObiBaHHEe (PyHKIIMH, COOTBETCTBHE BO3pAcTaHUS M YOBIBAHUS (PYHKIIMH

¢ynkuuu. Toukn

3HaKy HpOHSBOJIHOfI. 33[[3‘-11/1 Ha MaKCUMyM W MHUHUMYM. AHFOpI/ITM HCCJIICJOBaHUA

JKCTpeMyMa GYHKIIMY U TOCTPOEHHUS ee TpaduKa ¢ TOMOIIbIO MPOU3BOIHOMN
Tema 4.5 Coneprkanne yaeOHOT0o MaTepuana
Hccnenosanne
. HccnenoBanue pyHKIMHU HA MOHOTOHHOCTb U IOCTPOEHUE TpauKOB
GyHKIMA 1
MoCcTpoeHue rpaduKoB
Tema 4.6 Coneprkanue ydeOHOT0 MaTepuaa
Haubonsiiee u Haxoxaenne HanOONbIIEro U HAMMEHBIIIETO 3HAYCHUN (PYHKIIHIA, TOCTpOeHUE rpauKoB ¢
HauMeHbIlee MCII0JIb30BAHUEM alllapaTa MaTeMaTUYECKOro aHan3a

3Ha4YeHUs1 QYHKIUU

Tema 4.7
Haxoxnenne
ONTUMAILHOTO
pe3yJibTaTa ¢
IIOMOIIIBIO
MIPOU3BOIHON B

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue  NPUKIAOHO20
Mo0yns)

Haumensbiiee u Haubosmbinee 3HadeHUe pyHKIINN

MPAKTHYECKUX
3amadax

Tema 4.8 Cooeporcanue yuebno2o mamepuana

[TepBooOpaznast O3HakoOMJIEHHE C MOHSTHEM MHTErpajia u nepBoobpasHoil ans ¢pyHkuuu y=f(x). Pemenue
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¢yukuuu. [IpaBuna

3aJa4 Ha CBS3b NEPBOOOPA3HOM M €€ MPOM3BOJHOM, BBIYHMCICHHE NEPBOOOPA3HOM I

HaXO0XKIACHUS nanHo# pyHkmy. Tabnuma hopMyd U HaX0XKIEHHS MepBooOpa3HbIX. M3yueHne mpaBuia
epBOOOPA3HBIX BBIYUCIICHHSI IEPBOOOPA3HOM
Tema 4.9 [1nomanb Cooeporcanue yuebHo2o mamepuana
KPHUBOJIMHEWHOU 3amaun, TPUBOJAIIME K TIOHITHIO OMPEICICHHOTO WHTErpajia — O BBIYMCIICHUH ILIOIIA N 4
Tpanenuu. Popmyna | KpUBOJUHEHHONW Tpanernuu. [loHATHE OmpeneéHHOro MHTerpaia. | eoMeTpHYeCKUH W
Heprotona — JIeiiOHuNa | pusuyeckuii cMbICH onpeaesieHHoro uarerpaina. ®opmyna Hetorona — JleitOuuma.
Pemenne 3amay Ha TMpUMEHEHHE HMHTErpaja JAJs BbIUKUCICHHS (PU3NYECKUX BEIUYUH U
ionanen
Tema 4.10 Pemenue Cooeporcanue yuebnoeo mamepuana
3anay. [Ipoussonnas | @opmynsl u mpaBuwia auddepenuupoBanus. MccnenmoBanue (yHKIUNA C MOMOIIBIO 1
U 1epBooOpaszHast npou3BoHON. Hanbospiee 1 HanMeHbIee 3HaueHUs (PyHKITUH.
GyHKITHIH. Brruncnenue nepBoodpasHoii. [Ipumenenue neppooOpa3Hoit
Kontponbnas padora 1
Paszpnen S. MHOrorpaHHUKH M TeJla BpalleHHs 20 OK 01, OK 04,
Tema 5.1 Ilpusma, Cooeporcanue yuebHo2o mamepuana OK 06, OK 07
napauienenunen, Ky6, | [Ipusma (HakioHHas, npsimasi, npaBuibHas) U e€ snementhl. [lapamnenenunen. CBolicTBa 4
NUpaMuia U UX npsiMoyrosibHoro mapamenenumnena. Ky6. Ilupamuga u e€ snementsl. [IpaBunbHas
CeYeHUs nupaMua
Tema 5.2 Cogepxanue yueOHOTo MaTepHaa
[TpaBuiibHBIE [Tnomane MOBEpXHOCTH MHOTOrpaHHUKOB. [Ipocreiimme KOMOMHAIIMM MHOTOTPAaHHHUKOB. 4
MHOTOTPaHHHUKH B Boruncnenue 31€MEHTOB NPOCTPaHCTBEHHBIX ¢uryp (pébpa, AMaroHamu, YIJbl).
KU3HU [TpaBuIIbHBIE MHOTOTPAaHHUKU
Tewma 5.3 Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue  NPUKIAOHO20
Hununanp, koHyc, wap | mModyna) 2

U UX CCUCHUA

Hunuanp, xonyc, chepa u map. OCHOBHBIC CBOMCTBA MPSIMOTO KPYrOBOTO IFIIHMHAPA,
PSIMOTO KPYroBoro KoHyca. M3o0paxenne Ten BpaiieHus Ha miaockoctu. [IpeacraBnenue
00 yceu€éHHOM KoHyce. CedueHHs KOHyca (TmapajijieIbHOe OCHOBAHHUIO U MPOXOIAIIEE Yepes
BEpUIMHY), CEUCHHUs IIMHJpa (MapaJyiebHO M MEPHEHANKYISIPHO OCH), CEUCHHSIX Iapa.
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Pa3eépTka nuimHIpa U KOHyca

Tema 5.4 O0BEMEBI U

Coneprkanue yueOHOro MaTepuana

IUIOIAIN O6beM mpsimoyrosnbHOro mnapamienenunena. O0vem kybOa. OObemMbl IpSIMONH HPU3MBI U 4
MOBEPXHOCTEH Tel munHapa. O6beMbl nupamMubl U koHyca. O0beM mapa
Tema 5.5 [Ipumepsl Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue (cooeprycanue  NPUKIAOHO20
CUMMETpUH B M00yns)
npodeccun [TonsTHE O CUMMETPUH B IPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBAs, 3€PKaJIbHAs). 2
O0o0meHre MpencTaBIeHN O MPAaBHJIBHBIX MHOTOTPaHHHUKAX (TETpasap, KyO, OKTa’mp,
JOJIEKadAp, UKOCAP).
[Tpumepsl cummeTpuii B ipodeccun
Tewma 5.6 Pemenue Cooeporcanue yuebno2o mamepuana
sajiad. OO0BEMBI U TUIOIIAIA TTOBEPXHOCTA MHOTOTPAHHUKOB U TEJ BPAILICHUS 3
Muororpannmky n KontponbHas pabota
TeJa BpalleHUs
Paznen 6. Crenenu un kopuu. CTeneHHas, nokasarejbHas U Jorapupmmuyeckas GyHKUHA 27 OK 01, OK 02,
Tema 6.1 Crenennas | Codeporcanue yuedbno2o mamepuana OK 03, OK 05,
ynxmus, ee TToHATHE KOPHS N-0if CTETEHN U3 AeficTBATENbHOTO uncia. DyHKIMK y=4x WX cBoiicTBa 3 OK 07
CBOJCTBA. u rpaduxu. CpoiicTBa KOpHS n-0ii crenenu. [IpeoOpa3oBaHue UpPpaAIMOHATHHBIX
[IpeoGpazoBanue BEIPAKCHHIA
BBIPAKECHUM C
KOPHSIMHU N-OU
CTEIIEHU
Tema 6.2 CBoiicTBa Cooepoicanue yuebrHoeo mamepuaia
CTEIIECHU C [TonsiTue cTeneHu ¢ panMOHANbHBIM INoka3zareneM. CreneHHble QYHKIMH, UX CBOMCTBA U 4
palLMOHAIBHBIM U rpaduKu
JIEUCTBUTEIIbHBIM
NOKa3aTeNsIMU
Tema 6.3 Pemienue Cooeporcanue yuebnoeo mamepuana
YppalOHAIBHBIX PaBHOCHIIBHOCTPE MPPALIMOHATIBHBIX YPABHEHUN. METOIbI NX PEIICHUS 4
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YpaBHEHU U

Tewma 6.4 Cooeporcanue yuebno2o mamepuana
[lokazarenbHast CreneHb ¢ NPOU3BOJIBHBIM J€HCTBUTENBHBIM TOKa3aTesneM. OrpeneneHue noka3aTeslbHON 4
byHKIHS, €e (GyHKIIMH ¥ €€ CBOWCTBA. 3HAKOMCTBO C MIPUMEHEHNEM MoKa3aTeabHol GyHKIuu. Permenue
CBOIiCTBA. MOKAa3aTeNbHBIX YpPAaBHEHUH METO/JOM YpaBHHBAHHS I1OKa3aTesieil, MEeTOJOM BBEICHUS
[ToxazaTenbHbIE HOBOW TNepeMeHHOU, (PyHKIMOHAIBHO-TpapUUIeCKUM METOIoM. PelieHue mokazateiabHbIX
ypaBHEHHS U HEPaBEHCTB
HEPaBEHCTBA
Tewma 6.5 Jlorapudm Cooeporcanue yuebrno2o mamepuana
ymcia. CBoicTBa Jlorapudm uncna. Coiicta gorapudmon. Onepanus JorapupMUpoBaHus 4
norapuMoB
Tema 6.6 Cooepoicanue yuebHoeo mamepuaia
Jlorapudmuueckas Jlorapudgmuueckass ¢yHkuus u ee cBoiictBa. IlonsTHe norapu(pMUUEecKOro ypaBHEHHUS. 4
byHKuus, ee Omnepanyst MOTEHUUPOBaHHUA. TpHU OCHOBHBIX METO/A pEUICHUS JOTapUPMHUYECKUX
CBOIICTBA. ypaBHEHMI: (PyHKIIMOHAIBbHO-TpaUUeCKUuii, METOJl MOTEHIMPOBAHUS, METOJ BBEICHMS
Jlorapugmuueckue HOBOM nepeMeHHou. Jlorapupmudeckne HepaBeHCTBA
ypaBHEHUS,
HEPaBEHCTBA
Tema 6.7 Jlorapudmer | Ilpogheccuonanvno-opuenmuposannoe  cooeprcanue  (coodeprcanue  HPUKIAOHO20
B IIPUPOJIE U TEXHUKE | MOOY:)

[Ipumenenne norapugma. Jlorapudmuueckas cnupanb B npupone. Ee maremarnueckue 2

CBOMCTBA
Tema 6.8 Pemienne Cooeporcanue yuebno2o mamepuana
3anay. CremneHHas, CrenenHas, mokaszarenpHas U Jorapudmuueckast pynkuuu. Penenue ypaBHeHu 1
TnoKasarenbHas 1 KouTtponsHas paboTa 1
norapudmuyeckas
byHKIUHA

Pa3nes 7. KomOuHaTopunka, 3JileMeHThI TeOPHH BEPOATHOCTEH H MATEMAaTHYeCKOIl CTATUCTUKH 11 OK 02, OK 03,

Tema 7.1 Dnementsl | Cooeparcanue yuebrno2o mamepuana OK 05
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KOMOWHATOPUKH

OcHOBHBIE TIOHATUS KOMOMHATOPUKW. 3afauyd Ha TMOJACYET YHCIa pa3MeIleHH,
MepPeCTaHOBOK, codeTaHWi. Pemrenue 3amad Ha mepebop BapwanTtoB. Dopmyrna OnHOMA

Herorona. CpoiicTBa OMHOMUHANIBHBIX KO3 dunentos. Tpeyronsauk [Tackas.

Tema 7.2 OcHOBHEBIE
IIOHATHUA TGOpI/II/I

Cooeporcanue yuebHo2o mamepuana

CoBMecTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpPOSITHOCTH CYMMBI COOBITHI.

BEPOATHOCTEH. VYcioBHas BEpOSTHOCTh. 3aBUCHMBIE U HE3aBUCUMbBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH
MIPOU3BEICHHUST COOBITUI

Tema 7.3 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue  (cooepirycanue  RPUKIAOHO20

BepositHOCTE B Mo0yns)

npohecCuOHATBHBIX OtHocuTenbHAsE YacToTa COOBITHS, CBOHCTBO €€ ycToWumBocTU. CTaTUCTHUECKOE

3aayax ompezeneHue BepossTHOCTU. OIIEHKa BEPOSTHOCTH COOBITUS

Tema 7.4 JluckperHas
CIy4ailHasl BEJIMYMHA,
3aKOH €€
pacnpeneneHus

Cooepoicanue yuebHoeo mamepuana

Bunel cioywaiinsix BenuuuH. OmnpeneneHue AUCKPETHOW CIy4alHOM BEJIMYMHBI. 3aKOH
pacnpenesieHust JUCKPETHOM CIIy4yaliHOW BEJIMYUHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKHU

Tema 7.5 3amaun

Cooeporcanue yuebno2o mamepuana

MaTeMaTU4eCKOn [lepBuunas 00paboOTKa CTaTUCTHUYECKHX HaHHBIX. UMCIIOBBIE XapaKTEPUCTHKHU (cpeaHee
CTaTHCTHUKH. apudmernyeckoe, MeaMaHa, pasMax, aucrepcus). Pabora c¢ Ttabmuuamu, rpaduxamu,

JuarpaMMamu

KonTtponbhas pabota

Hrorosoe nosropeHue
4. TEMATHYECKHM IIJIAH IPEJMETA «MATEMATHUKA»
Paznmen/Tema Ne Tema ypoka teopus | JIII3 JOMaIllHEee
ypOKa 3aJlaHue
Pasnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM MIKOJbI (154)

Tema 1.1 1 Llenb 1 3a1aun MaTeMaTHUKU IIPU OCBOCHUH CHEIMaIbHOCTU. ba3oBble 3HaHUS U 1 KoHnTpounbHbIe
Henp u 3anaun YMEHHS 10 MaTeMaTuKe B MPOQecCHOHAIBHON U B TOBCEAHEBHON BOIPOCHI
MaTE€MAaTUKHU TIPH JIeSITEJIbHOCTH.
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OCBOEHUU 2 IToBTOpenue. JleiicTBYsI HaJl OJIOKUTEIBHBIMU U OTPULIATEILHBIMU YNCIIAMHU, C
CHEIHAIbHOCTH. OOBIKHOBEHHBIMU U JIECATUYHBIMHU IPOOSMHU.
Yucna u 3 IToBTOpenue. JleiicTBYsI HaJl OJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMHU, C KapTo4Ka
BBIUMCIICHUS OOBIKHOBEHHBIMU U JIECATUYHBIMU JIPOOSMHU.
(69) 4 [ToBTOpenue. JIelcTBHSA CO CTENEHAMU TecT
5 [ToBTOpenue. JlecTBUS CO CTENEHIMU TeCT
6 [ToBTOpenue. ®opMybl COKPAIEHHOTO YMHOKEHUS KapToYKa
Tema 1.2 7 [TpocTeie MPOLEHTHI, pa3Hble CIOCOOBI MX BBIUMCICHHUS. KonTposbHbie
HpoueHrHbIe 8 Jluneiinble, KBaJpaTHbIE, APOOHO-TMHEHHBIC ypaBHEHUS BOIIPOCEHI
BBITHCICHUL. 9 JluHeliHble, KBaIpaTHbIE, APOOHO-JIMHEHbIE YpaBHEHHS KapTovKa
YpaBHeHus u — —
HepaBeHCTEa (64) 10 JluHeliHble, KBaIpaTHbIC, APOOHO-JIMHEIHbIE HEPABEHCTBA TECT
11 JluHeliHbIe, KBaIpaTHBIE, APOOHO-IMHEIHbIE HEPABEHCTBA KapTouKa
12 [Tpubnm>xeHHbIE BEIYUCICHUS KOHCIIEKT
Tema 1.3. 13 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue KoHTpoJbHbIe
[IponieHTHBIC 14 RPUKTIAOHO20 MOOY) BOIPOCHI
BBIUMCJICHUSI B [TpocTeie u ciokHbIe MPOLEHTHI. [IpolleHTHBIE BEIYHCICHUS B
npogeccuoHaIbHbI npodecCHOHATIBHBIX 3a7auax
X 3a7a4ax (24)
15 BxoHOI KOHTPOJIB
Paznea 2. [IpsiMmble M LIOCKOCTH B NIpocTpaHcTBe. KoopanHaThI M BEKTOPLI B IPOCTPaHCcTBe (264)
Tema 2.1. 16 [Tpenmer crepeomerpun. OCHOBHBIE MOHITUS (TOUYKA, IPSIMast, INIOCKOCTb, KOHCIIEKT
OcHoOBHbIE NIOHATUSA POCTPAHCTBO).
CTEPEOMETPUH. 17 AKCHOMBI CTEPEOMETPHUH. KOHCIICKT
Pacnionoxenue 18 [Tepecekaromnuecs, mapayiebHbIC U CKPEITUBAIOIIUECS MPSIMbIC. KOHCIICKT
TpAMBIX | 5 19 VYron Mexay npsiMbIMU B IPOCTpaHCTBe. [lepneHAnKyIIpHOCTh IPSIMBIX. KOHCIIEKT
miockoctelt (514) 20 Pemenne 3aay Ha B3aMMHOE PaCIIOJIOAKEHUE IPSIMBIX U IUIOCKOCTEN TECT
Tema 2.2. 21 [TapannenpHele npsimas U mockocts. Onpenenenue. [Ipuznak. CoiicTsa. KOHCIICKT
[TapamensHOCTH [TapamtenpHblie ockoctu. Onpenenenue. [Ipusnak. ColcTBa.
IPSMBIX, IpAMON U | 22 Tetpasap u ero anementsl. [lapannenenunesn u ero aneMeHTsl. CBolicTBa KOHCIICKT
IUIOCKOCTH, IIPOTUBOIOJIOKHBIX TpaHel U AuaroHajel napasieienunesa.
IJIOCKOCTEH (44) 23 ITocTpoeHre OCHOBHBIX CCYECHHMIA KapToyKa
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24

Tema 2.3. 25 [lepnenaukynsipusie npsmsble. [lapamienbHbie npsiMble, IEPIEHAUKYIISIPHbBIE K KOHCIIEKT
[lepnennukynspHo IJIOCKOCTH.
CTb MPAMBIX, 26 [Ipu3Hak NepneHIuKyJISPHOCTH NPSIMON U IIJIOCKOCTH KOHCTICKT
IPAMOU 27 Pemenne 3a1a4y Ha NepHEHAUKYJIAPHOCTD IPSIMBIX, IPSIMOU U IIJIOCKOCTH, TECT
TLTOCKOCTH, 28 IUIOCKOCTEMN
IIOCKOCTeH (44)
Tema 2.4. 29 Ilepnenaukynsap v HaKJIOHHaA. TeopeMa o0 Tpex NEPHEHANKYIISIPax. KOHCTICKT
Heprenmukynsp 1 | 30 VYron Mexay NpsSMON U TUIOCKOCTBIO. YTOJI MKy TUIOCKOCTSIMH. KOHCIIEKT
HaKJIOHHAA. 31 IlepnieHauKyIspHBIE MIOCKOCTH. PaccTosiHUA B IPOCTpaHCTBE KOHCIIEKT
Teopema o Tpex "
T a— 32 Pemenue 3a1a4 Ha NEPIEHIUKYJISIPHOCTD IPSIMON U INIOCKOCTH TECT
(5u) 33
Tema 2.5. 34 JlekapTOBbI KOOPAMHATHI B TPOCTPAHCTBE. BEKTOPHI B IPOCTpPaHCTBE. KOHCIICKT
Koopnuuatsr 1 35 CrnosxeHue ¥ BBIMUTaHHE BEKTOPOB. KOHCIIEKT
BEKTOPBI B 36 YMHOkEeHHE BeKTopa Ha unciio. CKalsgpHOe MPOU3BEACHUE BEKTOPOB. KOHCIEKT
npocTpaHcTse (54) =

37 ITpocreimue 3agauu B KOOpAUHATaX TECT

38 3aza4u Ha KOOpJUHATHI BEKTOpa B IPOCTPAHCTBE KapTo4Ka
Tewma 2.6. [Ipsimeie | 39 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue KoHTposnbHBIE
Y TJTIOCKOCTH B RPUKIAOH020 MOOY/1s1) PacTioNioKeHHE MPSIMBIX U TJIOCKOCTEN B OKPY KAKOIIEM BOIIPOCEHI
MIPAKTHYECKHUX 40 MUpe (IPUpoJIe, APXUTEKTYpe, TEXHHUKE). Perenue mpakTuko-
3anavax (349) OpUEHTUPOBAHHBIX 3aJau.

41 Konrponbnas padora «IIpsmble 1 iIockocTH B ipocTpaHcTBe. KoopauHater u

BEKTOPBI B IPOCTPAHCTBEN
Pa3nea 3. OcHoBbl Tpuronomerpun. Tpuronomerpudeckue pynxkuuu (184)

Tema 3.1 42 Pannannas mepa yria. OnpeneneHue cuHyca, KOCMHYCa, TAHTE€HCa U KonTtposbHbIe
Tpuronomerpudeck KOTaHI'€HCa. BOIPOCHI
ne QyHKINH 43 3HaKU CMHYCa, KOCUHYCa, TAHT€HCA U KOTAaHT'€HCa 110 YETBEPTAM. 3aBUCUMOCTh
IIPOU3BOJIBHOTO MEXJly CHHYCOM, KOCUHYCOM, TAH[€HCOM U KOTAHI€HCOM OJITHOT'O M TOT'O K€
yria, yrcia (24) yria
Tema 3.2 44 TpUroHomMeTpUIECKre TOKICCTBA. KOHCIICKT
OcHoBHbIe 45 [TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHHIA. KapTo4Ka
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TpUroHoMeTpuueck | 46 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YIJIOB O U - O 1 TEeCT
ne ToxecTna (349)
Tema 3.3 47 OO0nacTb onpeneneHuss 1 MHOKECTBO 3HAYE€HUI TPUTOHOMETPUYECKUX 1 KoHTposbHbIe
Tpuronomerpuyeck ¢bynkunit. YéTHOCTD, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPUUYECKIX BOIPOCHI
ue pyHKIMH, ux (bYyHKUIUH.
CBONCTBA U 48 CaoticTBa u rpaduku GyHKIUN Yy = COs X, Yy =sin X, y =tg X, y = ctg X. 1 TECT
rpaduku (44) 49 Cxarue u pacTshkeHUe TpagKOB TPUTOHOMETPHYECKUX (DYHKIIUH. 1 KapTOYKa

50 [TpeoOpaszoBanue rpadukoB TPUTOHOMETPUUECKUX (DYHKITHI
Tema 3.4 51 OO0parHbie TpuroHOMeTprdeckne GyHKIUU. VX CBOMCTBA U TpaduKH. 2 KonrtposbHbie
OO6patHbie 52 BOIIPOCHI
TPUTOHOMETPHUUECK
ne QyHKIHH
Tema 3.5 53 VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHUE tg X = a, ctg X = a. 1 KOHCIICKT
Tpuronomerpuyeck
Y¢ ypaBHCHHS U 54 Pemenne TpUroHOMETpUYECKUX YPAaBHEHU OCHOBHBIX THIIOB: ITPOCTEUIIINE 1 KapTovKa
HepaBeHCTBa (54) 55 TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJSALINECS K KBaPATHBIM., PEIIaeMble

pa3’IoXKEeHNUEeM Ha MHOKUTENH, OJTHOPOJHBIE.

56 IIpocreiiline TPUrOHOMETPUYECKUE HEPABEHCTBA 1 KapTo4Ka

57 Perenre TpUroHOMETpUUECKUX HEPABEHCTB TECT
Tema 3.6 Pemenne | 58 O606mmenue. [IpeodbpazoBaHue TPUrOHOMETPUUECKUX BbIpaxkeHHi. Pemenue KourposnbHbie
3agad. OCHOBBI TPUTOHOMETPUYECKHX YPABHEHUH U HEPABEHCTB B TOM YHCJIE C BOIIPOCHI
TPUTOHOMETPUHU. MCIIOJIb30BaHUEM CBOMCTB (DYHKIMH
Tpuronomerpuyeck | 59 KonrponbHas pabora «OCHOBBI TpUrOHOMETpUHU. TPUrOHOMETpHUYECKHUE 1
ue GpyHKIMH GYHKIII

Pa3nea 4. Ilpon3Bognas un nepsoodpasHas pynkuuu (364)

Tema 4.1 [Tonsitue | 60 [Tpupamenue aprymenra. [Ipupamenne GpyHKIUN. 1 KonTtponbubie
TPOU3BOIHOM. 61 3ana4u, NPUBOJIALINE K MOHATUIO TPOM3BOAHON. Onpeesnienre Nponu3BOHOM. 1 BOIPOCHI
Dopmyisl 62 ®opmyiel quddepeHIpoBaHus. 1 KOHCIIEKT
npaBuiia
b beperpoBax 63 [TpaBuia quddepeHurpoBanus. 1 KOHCIIEKT
wst (54) 64 [Tpon3BoaHas CIOKHOM (HYHKIIUH. 1 KapTOUKa
Tema 4.2 [lonsatue | 65 [Tonsite HenpepbiBHOU (yHKIMU. CBOWCTBA HEMIPEPHIBHOM (DYHKITHH. 1 KoHTtponbHbie
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0 HelpepbIBHOCTU | 66 CBsI3b MEX/1y HEIIPEPBIBHOCTHIO U TU(HEPEHITNPYEMOCTHIO (YHKIIMU B TOUKE. BOIIPOCHI

$yrkmn. Merox 67 ANTOpUTM pellIeHUs] HEPaBEHCTB METOJIOM UHTEPBAJIOB TECT

WHTEPBaJIOB (44) 68

Tema 4.3 69 ['eomeTpryeckuii CMBICT MPOU3BOTHON (HDYHKIIMH — YTIOBOW KO3 IHUIIUESHT KouTposbHbie

I'eomeTpuueckuii u KacaTelnbHON K rpaduKy QYHKIIUU B TOUKE. BOIPOCHI

busngeckuii cmuica | 70 VYpaBHeHuUe KacaTeIbHOU K rpaduKy (yHKITUH.

MPOM3BOAHOM (34) | 7] ANropuUTM COCTaBJIEHUS YPABHEHUS KacaTelbHOH K rpaduky GyHkun y=f(x) TECT

Tema 4.4 72 Bospacranue u yobiBanue yHKIMHM, COOTBETCTBHE BO3pACTaHUs U yObIBAHUS Konrposbhsie

MOHOTOHHOCTB (GYHKIMY 3HAKy POU3BOJIHOM. BOIIPOCEI

¢ynxoun. Toukn 73 3ajaud Ha MAKCUMYM U MUHUMYM.

dKCTpemyma (41) 74 AJNTOPUTM HcCieoBaHNs (yHKIMH U IOCTPOCHHUS ee TpadrKa ¢ MOMOIIBIO KapTouKa
75 MIPOU3BOAHOMN

Tema 4.5 76 HccnenoBanue GpyHKIIMHU HA MOHOTOHHOCTD U TIOCTpOEHHUE TpaduKoB KontpomnbHble

HccnenoBanue BOIIPOCHI

yHkumit 77 [TpakTukym no teme «lccrnenoBanre GpyHKIMN HA MOHOTOHHOCTD U KapTouKa

IIOCTPOCHUE 78 HOCTPOCHHE TPAPHUKOBY»

rpadukos (41) 79 IMosyrogoBasi KOHTpoOJIbHAsI padoTa

Tema 4.6 80 Haxosxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYeHUH (yHKIUH, TECT

HanGonbmee u 81 [Toctpoenue rpauKoB ¢ UCIIOJIB30BAaHUEM allapaTa MaTeMaTHUYECKOTO KapTo4Ka

HauMEHbILIEE P aHAM3a

3HaueHus: QyHKIUU

(34)

Tema 4.7 83 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue KoHTpoJbHbIe

Haxoxnenue 84 RPUKTIAOHO20 MOOY5) BOIPOCHI

ONTHUMAJILHOTO 85 Haumensbiiee n Hanbosnblee 3HaueHne QyHKIUN

pe3yJbTara ¢

MOMOIIbIO

IIPOU3BOJHOM B

MPAKTHYECKUX

3aga4ax (349)

Tema 4.8 86 O3HakoMJIEHHE C IOHSATHEM MHTErpaa u neppooOpasHoit st pynkuun y=f(x). KoHnTposbHbIe

[TepBooOpasznas BOIPOCHI
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¢yukuuu. [IpaBuna | 87 Brruucrienue nepBooOpa3Hoi It JaHHOH (PyHKITHH. TECT
HaXOXICHHUS 88 Ta6muia GpopmMyt 711 HAXOXKIACHUS IEPBOOOPA3HBIX. Tabnuia
?46}; )B 000pasHbIX 89 M3yuenue mpaBuiia BEIYMCICHUS TIEPBOOOpa3HON KapTouKa
Tema 4.9 ITnomans | 90 3ajaud, TpUBOASIINE K OHITHIO ONPEICICHHOTO HHTETpajia — O BRIUUCICHUU KapTouka
KPUBOJIMHEHHOU TJIONIAAN KPUBOJHUHEHHON Tpaneuuu
Tparenuu. 91 [TonsiTHe onpeaenéHHOro UHTErpaia. I'eoMeTpudeckuii U PU3MIECKUI CMBICT KoHTpoJbHbIE
®opmyina HetoToHa OIpeIeIEeHHOr0 UHTErpaa. BOIPOCHI
— JletiOauma (44)

92 ®opmyna HetoTona — JleiiOHuma. TECT

93 Pemenwne 3a1a4 Ha MPUMEHEHUE WHTETPaIA I BEIYUCICHUS (PU3NISCKUX KapTou4Ka

BEJIMYMH U IUIOIAeH
Tema 4.10 94 O606menne o Teme «IIponsBoaHas u nepBoodpazHas PyHKIIUI» TECT
Pemrenue 3anauy. 95 KonTponbnas pabota mo Teme «IIponsBoaHas u nepBooOpazHasi pyHKIIHMI» KoHTposbHbIE
IIpousBoaHas u BOTIPOCHI
nepBooOpa3Has
byHKIMU.
Pa3znen 5. MHororpanHuku u tesia Bpamenust (204)

Tema 5.1 IIpuszma, | 96 [Tpusma (HakJIOHHAs, TIpsMast, TpaBUJIbHAS) U €€ SJIEMEHTHI. KOHCIIEKT
11apaUICICIINIICT, 97 [Tapannenenunen. CBolcTBa NPsAMOYroJbHOTr0 Napamienenunena. Kyo. KOHCIICKT
ky0, nipamuzia u 98 ITupamupa u e€ snmeMeHThl. [IpaBuibHas nupamuaa KOHCTICKT
ux ceueHus (44)

99 Pemenue 3aa4 Ha cedeHHe MUPAMUIbI U TPU3MBI TECT
Tema 5.2 100 [Tnomaae MOBEpXHOCTH MHOTOTPAHHUKOB. KOHCITEKT
IIpaBunbHbIe 101 [Ipocreitmme kKOMOWHAIIME MHOTOTPAHHUKOB. KOHCIICKT
MHOTOrpaHHIKI B 102 Brruncnenue 31eMeHTOB POCTPAHCTBEHHBIX (uryp (pédpa, TuaroHaiu, yribl). TECT
H3HH (44) 103 [IpaBunbHBIE MHOTOTPAHHUKHI KOHCIICKT
Tema 5.3 104 Ipogpeccuonanvno-opuenmuposannoe cooepircanue (cooeprcanue IIpakTuueckas
Hunuuap, KoHyc, 105 RPUKTAOHO20 MOOYI5) pabora
HI1ap ¥ UX CeUeHus Hununnp, konyc, chepa u map. CeyeHus KoHyca, HIUIUHAPA, mapa. Pa3BépTka
(24) LHUINHAPA U KOHyCa
Tema 5.4 O6bembr | 106 O06beM npsmoyroapHOro napanienenunena. O6bem kyoa. KOHCIICKT

34




U IUIOLIAIU 107 OO6beMBbl IPSAMOI TPU3MBI U IIMIIMH/IPA. 1 KOHCIIEKT
TNOBEPXHOCTEH TeN | 108 OO6bemMbl THUpaMubl U KOHYCA. 1 KOHCIICKT
(49) 109 O6bem mapa 1 KOHCIIEKT
Tema 5.5 ITpumepsr | 110 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue 1 TEeCT
CUMMETpUH B RPUKTIAOHO20 MOOY5)
npodeccuu (24) [TonsTHE 0 cuMMeTpuH B ipocTpaHcTse. Ilpumepsl cummerpuii B mpodeccun
111 O060011eH1Ee peICTaBICHUH O MPaBUIbHBIX MHOTOIPaHHUKAX (TE€Tpa’ap, KyoO, 1 Tabmuua
OKTa’Ip, J0JICKadAp, UKOCAIP). oboOmaromas
Tema 5.6 Pemtenne | 112 O60061menne o TeMe « MHOTOTpaHHUKH U TeJla BpaILCHHUS» 1 TECT
3anad. 113 Pemenue 3amay Ha 00EMBI M TUIOIIA/IA IOBEPXHOCTH MHOTOTPAHHUKOB U TEJ KapTouKa
MHOrorpaHHMKi U | 114 BpAILIICHNUS
TeJa BpaIleHUs
(4w) 115 KonTponbHas pabota no teme « MHOTOIrpaHHUKH U TeJla BpaILlEHUs» 1 KonTponbsHble
BOIIPOCHL
Pa3nea 6. Ctenenn n kopuu. CTeneHnHasi, nokaszareJbHasi M Jlorapugmuyeckass pyHkuun (274)
Tema 6.1 116 IlonsATHE KOPHSA N-OM CTENEHU U3 JIEHCTBUTEIBHOIO YUCIIA. 1 KoHTtponbHbie
g;(:iil{nlfie 117 Oynkimn ¥ ~ VX ux caoiicTsa u rpaduKH. C}iof/'ICTBa KOPHSI N-0ii CTETICHH. 1 BONPOCH
croficTra (34) 118 [TpeoOpa3oBaHue UPPATMOHAIBHBIX BBIPAKECHUN KapToYKa
Tema 6.2 CpoiictBa | 119 [TonsiTHE CTENEHN ¢ pallMOHAIBHBIM MIOKA3aTEIIEM. 2 KontposbHble
CTEIIEHU C 120 BOIIPOCEHI
pallMOHAJIbHBIM H 121 Crenennbie (yHKIMH, KX CBOHCTBA 1 KapTouKa
ACHCTBATENBHBIM 122 Crenennble QyHKIMH, UX TpaQUKH TECT
nokazaressiMu (44)
Tema 6.3 Pemenue | 123 PaBHOCWIIBHOCTH MPPALIMOHAIBHBIX YPAaBHEHU. 1 KapTo4kKa
HppanOHaIbHBIX 124 Meronsl UX peleHus UPPALMOHAIBHBIX YPaBHEHUN 1 KapTouKa
ypaBHeHui (44) 125 Pemenne nppanvoHagbHbBIX ypaBHEHUN TEeCT
126
Tema 6.4 127 CrteneHp ¢ MPOU3BOJIBHBIM JACHCTBUTEIHHBIM ITOKA3aTEIEM, CBOMCTBRA. 1 KoHTponbHbIe
IToka3arenbHas BOTIPOCHI
yHKIHs, ee 128 Pemenue nokaszareiabHbIX YpaBHEHHUM KapToYKa
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CBOMCTBA. 129
IokasaTenbHble 130 Pemmenue nokazareiabHbIX HEPABEHCTB TECT
ypaBHEHHS U
HepaBeHCTBa (44)
Tema 6.5 131 Jlorapudm uucna. KoHTpolbHbIe
HOT%pH(bM qHucia. 132 CsoiicTBa norapuMos. BOIIPOCEHI
Crolicea 133 Onepauus gorapupmMupoBaHus KapToYKa
norapupmoB (44) 134
Tema 6.6 135 Jlorapudmuueckas hyHKms u ee cBoricTBa. Onepanus MOTEHIIUPOBAHUS. KonTponbHbie
Jlorapudmuteckas | 136 [TonsiTHe nOrapuMUUECKOro ypaBHEHHUs. BOIPOCHI
(byHUKHHﬂ’ ce 137 Tpu OCHOBHBIX METO/1a pelIeHuUs JIorapu(PMUIECKUX YpaBHEHUI: KoHTposbHbIe
CBOMCTEA. (byHKINOHATBHO-TpaQUIECKHIA, METOI TOTEHIIMPOBAHUS, METO]T BBEICHUS BOIIPOCHI
Tlorapugmireckue HOBOH nepeMeHHOU
YpaBHCHH, 138 Jlorapudmuueckre HepaBeHCTBA KapTo4Ka
HEpaBeHCTBA
Tema 6.7 139 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue KouTposbHbie
Jlorapudmel B 140 NPUKTAOHO020 MOOY151) BOITPOCEHI
NPUPOJE U TEXHHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupoae. Ee
(24) MaTeMaTHYECKHE CBOMCTBA
Tema 6.8 Pemenne | 141 O606menne o Teme «CTeneHHas, mokasarejabHas U JlorapupMuieckas KapTo4Ka
3agad. CreneHHas, GyHKIHN
noKa3aTenbHas 1 142 KontponbHas padota no teme «CreneHHasi, mokasareiabHas 1 KonTposbHbie
norapupmMuyecKas aorapupmuueckas QyHKIUID) BOIIPOCHI
byHaKIY (249)

Pasnen 7. KomOuHaTOpHKa, 3/1eMEHTHI TEOPHH BEPOATHOCTEH M MATEMAaTHYeCKOM cTaTHCTUKH (114)
Tema 7.1 143 OcHOBHBIC IOHATHS KOMOMHATOPHUKH. 3a/1a4 Ha MOACYET YUCIIa Pa3MEIICHHIA, KonTtposbHbie
OeMeHThI IIEPEeCTaHOBOK, coueTaHuil. Pernenune 3a1a4 Ha nepe®op BapUaHTOB. BOIIPOCHI
KOMOUHATOPHKH 144 ®opmyna Obunoma HproToHa. CBOlicTBa OGMHOMMHAIBHBIX K03(PULIMEHTOB. Konrposbhbie
(29) Tpeyroneuuk [Tackans. BOTIPOCHI
Tema 7.2 145 CoBMECTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBbI KoHTpoJbHbIE
OcHOBHbIE TIOHATUS COOBITHH. Y CIIOBHAS BEPOSTHOCTD. BOIIPOCBI
Teopun 146 3aBUCHMbIE U HE3aBUCUMbIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH MPOU3BEICHUS KonrposnbHsie
BEPOSITHOCTEH (24) CcoOBITUI BOIIPOCHI
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Tema 7.3 147 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue KourposnbHbie
BepositHoCcTh B 148 NPUKTAOHO020 MOOY151) BOIIPOCEHI
npogeccuoHaIbHbI OTHOCHTENIbHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH.
X 3a7a4ax (24) CrarucTrueckoe onpeaesieHne BepossiTHOCTH. OIleHKa BEPOSITHOCTH COOBITHSI
Tema 7.4 149 Bunel ciayyaiinbix BeqnuuH. OnpeneneHue JMCKPETHON CIly4aiiHOM BEJINYUHBI. KoHnTposbHbIe
JuckperHas BOIIPOCEHI
ciyyaiiHas 150 3aKOH pacnpeesieHusl AMCKPETHOM ciyyaliHOW BeauuuHbl. Ee uncioBbie KontpombHble
BCJIMIMHA, 3AKOH €€ XapAKTEPUCTUKHA BOIIPOCHI
pacnpeneneHus
(24)
Tema 7.5 3anaun 151 IlepBuuHast 00pabOTKa CTATUCTUYECKUX JAaHHBIX. UNCIIOBBIE XapaKTEPUCTUKU TECT
MaTeMaTHYeCKOM (cpennee apudmeTnyeckoe, MeiMaHa, pa3mMax, JUCIepCHsl).
152 Pabota ¢ Tabnmnamu, rpaduKamu, JuarpaMMamMi KapToYKa
153 Kontponbhas pabota no teme «KomOuHaTOpuKa, 31eMEHThI TEOPUU KoHnTposbHbIe
BEPOATHOCTEN U MAaTEMaTUYECKON CTAaTUCTUKU» BOIIPOCHI
Hrorosoe 154 - | UroroBoe noBTOpeHuE Mo Kypcy MaTeMaTUKH HO/IrOTOBKA K
nostopenue (74) 160 HK3aMEHY.
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5. YCJIOBUSA PEAJIM3ALIMU YYEBHOI'O ITPEIMETA

TpedoBannss K MUHUMAJTbHOMY MAaTEPHAJIBLHO-TEXHHYECKOMY 00ecIeueHH 0.

Peanuzanus yueGHOro npeamera Tpedyer Hanuus yueOHoro kabunera « MaTeMaTHka
Ob6opynoBanue yueOHOTO KaOUHETA!

® KOJIMYECTBO MOCATOYHBIX MECT IO YHCTY 00YJarOIIUXCS

e pabodee MeCTO IMperoaBaTes

® KOMIUICKT MOJIEJICH 110 T€OMETPUHN

e Ta0uuIBl IO areOpe U HayalaM aHaau3a

® Ta0JMIBI IO TEOMETPHUHU

e KOMIUIEKT Tabnui bpaauca

® U3MEpUTENbHBIE MPHUOOPHI

TexHuueckue cpecTa O0yICHHUS:

® KOMIIBIOTED C JIMIEH3HOHHBIM POTPAaMMHBIM 00ECIICUCHHEM;
® CpeacTBa MyJbTHMeNUa (IIPOEKTOP, SKpaH).

® UHTEPAKTUBHBIN YyUECOHUK 110 MAaTEMaTHKE

e 00ydarolue MporpamMmbl IO MaTEMATHKE

Nudopmanuonnoe odecnieueHue 00ydeHHs
[lepeyeHb peKOMEHIOBaHHBIX Y4eOHBIX U3/1aHUM, THTepHET-pecypcoB, TOMOIHNUTEIEHON
JIUTEPATYPBI

st o0yuarommxcst

bammvakxos M.U. Anrebpa u Hauana maremaTudeckoro ananmsa, 2019. OULL «Akagemus»
bammvakoB M.U. Maremaruka: AnreOpa u Hauaia MaTeMaTHYECKOTO aHAIN3a; TEOMETPHSI.
3amaunuk, 2018. OULL «Axanemusi»

bammvaxos M.U. Anre6pa u Hauana MaTeMaTHYECKOTO aHanu3a; reometpus COOpHUK 3a7a4 JIst
npodeccuoHaibHON HarnpaBiaeHHOCTH: 2018. OULL «Axagemus

bammvakos M.U. Matematuka. CoopHHK 3a1a4y podriibHON HanpaBiaeHHOCTH, 2018. OUL]
«AxageMus»»

Anumos LI A. u np. Anre6pa u Havana ananuza. 10 (11) k1. — M., 2015.

Aranacsn JI.C. u ap. I'eomerpus. 10 (11) k1. — M., 2020.

bammvakxos M.U. Anre6pa n Hauana MaTeMaTHIECKOTO aHanu3a (6a30BbIil ypoBeHb). 10 k1. — M.,
2015.

bamvakos M.U. Anre6pa n Hauana MaTeMaTHIECKOTO aHaau3a (6a30BbIi ypoBeHb). 11 k1. — M.,
2015.

bammvakos M.J. Marematuka (6a30BbIii ypoBeHs). 10—11 k. — M., 2015.

bammakoB M.U. Maremaruka: 10 k1. CoopHuK 3a1a4: yueb. nocodue. — M., 2014.

bammvakos M.U. Marematuka: yueonuk ais 10 ki — M., 2014.

KonmoropoB A.H. u ip. Anre6pa u Hauana ananmuza. 10 (11) k. — M., 2012.

Komsrun FO.M. u np. Matemaruka (Kuwura 1). — M., 2013.

Komsrun FO.M. u np. Matemaruka (Kuura 2). — M., 2013.



Jis1 npenogaBareJiei

1. |Maremaruka |bammakoB M.M.Matematuka, yueOHuk «Axagemus» | 2019r. 15

2. bammvakor M.M.Maremarnka,3a1aquauK 2018r. 1
y4yeOHOe mocooure,» AkaIeMus

3. bamvakoB M.M.Matematrka, cOOpHUK 3a/1a4, 2018r. 1
yd.mocodue,» AkageMus»

4. 3BaBuu JI.M.Anrebpa B Tabaumax 2020r 1
7-11xi1,cpas.noc

5. 3BaBuu JL.U.I'eomeTpus B Tabnumax 2020r 1
7-11k1, cipas.moc

6. |Maremaruka |Mep3ansak A.I'.I'eomerpus 10kn,aua.mar,n 2020r 1

7. Mepsnak A.I'.I'eomerpus 11xn,aun.mar,n 2020r 1

8. IToropenos A.B.I'eomerpust 10-11xi1,yu-k 2021r 1

9. AranacsH JI.C.I'eomerpus 10-11ki,yu-k 2020r 1

10. 3uB b.I'.3agaun mo reomerpun 7-11xn 2021r 1

6. KOHTPOJIb U OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOTI'O IIPEJIMETA

KonTtponb u omeHka pe3ylbTaToB OCBOEHHS O00IIe00pa3oBaTENbHOTO MpeaMeTa
PacKpbIBAIOTCST 4epe3 MpEeAMETHbIE Pe3yJIbTaThl, HAaIpaBleHHbIE Ha (OPMUPOBAHUE OOIIUX U
npodecCHOHaNBHBIX KOMIIETCHIIUN IO pa3fiesiaM U TeMaM COJIep KaHus yueOHOro MaTepuarna.

Pesynbratel o0ydeHus (OCBOGHHBIE YMEHHSI, OCBOCHHBIE
3HAHMS)

@DopMBI 1 METOJIBI KOHTPOJIS U
OLICHKH pe3yJIbTaTOB 00yUYeHUs

AJITEBPA

YMETh:
BBITIOTHATh apU(PMETHUCCKHUE JCHCTBUS HAJl YHCIaMH,
codeTas YCTHbIE M THMCHMEHHBIC NPHUEMBI; HAXOIUTh
MPUOJIMKEHHBIE 3HAYECHUS] BEJIUYMH W TOTPENTHOCTH
BBIYMCIICHHH  (a0COMOTHasT W OTHOCHTEIbHAsA);
CpPaBHUBATH YMCIIOBBIC BHIPAKCHHUS;

HAaXOJUTh 3HAUEHUS KOpPHSA, CTENeHH, Jorapupma,
TPUTOHOMETPUYECKUX  BBIPAXKEHUH  HA  OCHOBE
OTIpeNIeJICHUsI,  HMCHOJB3ysl NpU  HEOOXOJAMMOCTH
WHCTPYMEHTAJIbHBIC CpEICTBa; 10JIb30BATHCA
MPUOJIMKEHHOHN OIICHKOM MPH MPAKTHYECKUX pacyeTax;
BBITIONIHATh TMPEOOPA30BAHMS BBIPAKEHUH, MPUMCEHSIS
dbopmynbl, CBSI3aHHBIE CO CBOWCTBAMH  CTEIICHEH,
J0rapuQmoB, TPUTOHOMETPUUECKUX GyHKITUH;
WCIIONh30BaTh TMPUOOPETCHHBIE 3HAHUS W yMEHUS B

TectupoBanue

YcTHBIN onpoc
MaremaTu4ecKui TUKTAHT
NunuBuayanbHas
camocTosTeNbHas paboTa
[IpencraBnenue pe3yabTaToB
MPAKTHYECKUX padoT
3amuTa TBOPUYECKHUX paboT
3amuTa UHIUBUIYaJIbHBIX
IIPOEKTOB

Konrponbnas padora
Brimonnenue 3aganuii Ha
JK3aMcHE




HpaKTquCKOﬁ ACATCIIBHOCTH U HOBCGHHGBHOﬁ KHN3HU:

JUIS TIPAKTHYECKHX pacdyeToB Mo (opMmynam, BKIOYas
(bopmybI, coJiepxariue CTEIEHH, paguKanbl,
gorapuMbpl W TPUTOHOMETpUYECKHME  (DYHKIUH,
HCIIOJIb3YyA npu HCOGXOI[I/IMOCTI/I CIIpaBOYHBIC
Marepuaibl u npocreifime BBIYMCIIUTENbHbBIE
YCTPOMCTBA.




OyHKIMH U TpaduKu

YMETB:
BBIUMCIIATh 3HAa4eHHE (YHKIOUM 10  33JaHHOMY
3HAYEHUIO aprymMeHTra Ipu pPa3IngHbIX croco0ax

3ajaHus QYHKIMH;

OTIPEJIENIATh OCHOBHBIE CBOWCTBA YHCIIOBBIX (DYHKIIHH,
WUTIOCTPUPOBATh X Ha rpadukax;

CTPOMTH rpaduku GyHKIUH,
WLTIOCTPUPOBATH 10 TpaduKy CBOWCTBA 3JIEMEHTAPHBIX
bymKumit;

UCMOJb30BaTh MOHATHE (QYHKUMU JUISL ONMCAHUS U

HN3YUYCHHBIX

aHajn3a 3aBUCHUMOCTEN BCJIIMYHH,

WCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHHUS B
MPAKTUYECKOU JIEATENBHOCTH U ITOBCETHEBHOW KU3HU:

1A onuMcaHusaA ¢ IIOMOIIBIO (I)YHKI_II/Iﬁ Ppa3INIHbIX

3aBUCHUMOCTEH,  IpeacTaBlIeHUS rpaduyecku,

UHTEpIpeTanuu rpaduKoB.

ux

TectupoBanue

YceTHbIT onpoc
MaremaTHuecKuil TUKTaHT
NunuBunyanbHas
caMoCToOsTeNIbHas paboTa
IIpencrasnenue pe3ybTaToB
NPaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amura HHIUBUAYAIbHBIX
IIPOEKTOB

Konrponbnas padora
Brimonnenune 3amanuii Ha
9K3aMEHe




Hauvana MmaTemMaTH4eCcKOT0o aHalIn3a

YMETb:

HaXOJHUTh IIPOU3BOIHBIE SIIEMEHTAPHBIX (DYHKIINIA;
UCTIOJIb30BATh IPOM3BOAHYIO JJIsI W3Y4YCHUS CBOWCTB
(GyHKUMN ¥ TOCTpOeHUsI rpauKOB;
PUMEHSTh MPOU3BOIHYIO TSt
NpUOJIMKEHHBIX ~ BBIUMCIICHWH,  pemiaTth
NPUKIIAJHOTO XapaKkTepa Ha HaXOXKJICHUE HAUOOIBILETO

IMPOBCACHUS
3agaun

1M HAMMCHBIICTO 3HAYCHU A,
BBIYHCIIATH B HpOCTGﬁH.IHX ClIydasx muiomaau u 00BEMBI
C UCIIOJIb30BAHUCM OIIPCACICHHOI'O MHTCTpaJIa;

UCTIONb30BaTh NPUOOpPETCHHBIE 3HAHUS W YMEHHUS B
MPAKTUYECKOW JIESATEIbHOCTA M TOBCEIHEBHOM KWU3HU
JUIS:

pelleHHs PUKIAAHBIX 3a7]a4, B TOM YKCJIE COI[MAJIbHO-
SKOHOMHUYECKUX U (PU3MUECKHX, Ha HauOOIbIIHE U
HAMMEHBIIINE 3HAYEHHUS, HA HAXOXKICHHUE CKOPOCTH H
YCKOpEHHS.

TectupoBanue

YeTHBIM o1Ipoc
MaremaTHuecKuil TUKTaHT
NunuBunyanbHas
caMoCToOsTeNIbHas paboTa
IIpencrasnenue pe3ybTaToB
NPaKTUYECKUX paboT
3amura TBOpUECKUX padoT
3amura HHIUBUAYAIbHBIX
IIPOEKTOB

Konrponbnas padora
Brimonnenune 3amanuii Ha
’K3aMeHepadboTa




ypaBHeHI/IH H HCPAaBCHCTBA

YMETB:
pewaThb palrOHaIbHbIE,
norapuMuyecKkre, TPUTOHOMETPUUECKHE YpaBHEHUS,

MoKa3aTelIbHbIC,

CBOAAIIMECS K JIMHEHMHBIM M KBaJpaTHBIM, a TaKke
AQHAJIOTMYHBIE HEPABEHCTBA U CHUCTEMBI;

HCIIOJIb30BaTh rpaduuecKkuit METO peueHus
YPAaBHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTHU pELICHUS
YPAaBHEHUM, HEPABEHCTB M  CHUCTEM C  JIByM:
HEU3BECTHBIMU;

COCTaBJIAITh M pellaTb YpPaBHEHHs M HEPaBEHCTBA,
CBSI3bIBAIOIIIME HEU3BECTHBIE BEJIMUYMHBI B TEKCTOBBIX (B

TOM YHCJIC HpI/IKJ'IaI[HBIX) 3azadax.

WCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHWS W YMEHHS B
MPAKTUYECKOU JIEATENBHOCTH U ITOBCETHEBHOW KU3HU:
JUIL  TIOCTPOEHUS MPOCTEUIITNX

MaTeMaTHYECKUX MOACIICH.

n HCCIICOOBaAHUA

TectupoBanue

VYcTHBIN onpoc
MareMaTuueCKuil JUKTAHT
NunuBunyanbHas
camMocCTosTeNIbHas paboTa
[IpeacraBnenue pe3ybTaToB
NPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX padoT
3amuTa UHIUBUIYaIbHBIX
MIPOEKTOB

KonTponbHas pabota
Beimosnnenue 3aganuii Ha
dK3aMeHe




KOMBUHATOPHKA, CTATUCTUKA U TEOPUS
BEPOSITHOCTEM

YMETB:
pemaTh mpocTele KOMOMHATOPHBIC 3a7a9d METOJIOM
r[epe6opa, a TaKXE C HCIHOJb30BAHUCM MH3BCCTHBIX
opmyur;

BBIYUCIIATH B HpOCTefIHIPIX ClIy4dasx BCPOATHOCTU

COOBITHI Ha OCHOBE ITOJCYETA YHCIIA HCXOOB;

WCIIOJIB30BaTh TMPUOOpPETEHHbIE 3HAHHWS W YMEHHS B
MPAKTUYECKOU JIEITEIHLHOCTH U NMTOBCEITHEBHOW KU3HU:

TectupoBanue

YcTHBIN onpoc
MareMaTuueCKuil JUKTAHT
NunuBunyanbHas
camocTosTeNbHas paboTa
[IpencraBnenue pe3yabpTaToB
MPAKTHYECKUX padoT
3amuTa TBOPYECKHUX paboT
3amuTa UHIUBUIYaIbHBIX
IIPOEKTOB

Konrponbnas padora

JUId  aHajoM3a ~ pealbHbIX  YMCIOBBIX  JIaHHBIX, | BelmosHeHue 3aaaHuil Ha
IPEICTaBICHHBIX B BUJE AUArPaMM, rpa(uKoB; IK3aMEHe

aHanM3a MHQOpPMALUU CTATUCTUYECKOTO XapaKTepa.

I'EOMETPHUA

YMETb:

pacro3HaBaTh Ha yepTeKax u MOJIENAX | TecTHpOBAHUE

MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH TPEXMEPHBIC
O0OBEKTHI C UX ONMUCAHUSIMU, H300PaKCHUSIMHU;
ONUCHIBATh B3aUMHOE PACIOJOXKEHUE TMPSIMBIX |
IUTOCKOCTEH B MPOCTPAHCTBE, APSYMEHMUPOSAMb CE0U
CYaHcOeHUst 00 IMOM PACHONONHCEHUU,

aHAJM3UPOBaTh B TMPOCTCHIIMX CJIydYasX B3auMHOC
pacIoiokeHue 0OBEKTOB B IPOCTPAHCTBE;

n300pakaTh OCHOBHBIE MHOTOTPAaHHMKH W KPYTJIbIe

TCJIa; BBINIOJIHATD YCPTCIKHU 10 YCIIOBUAM 3a4aY;

cmpoums  npocmeuwiue  ceyeHus  Kyoa, Nnpusmol,
nupamuowl;

pemiarthb TUTAHAMETPUICCKHE u npocTeiime
CTEpEOMETPUICCKUE 3a7a9u Ha HaXO0XJICHHE

T€OMETPUYECKUX BETUYUH (IJIMH, YIJIOB, IUIOLIAJCH,
00BEeMOB);

WCIIOb30BaTh MPHU PELICHUU CTEPEOMETPUUECKUX 3aau
TUTAHUMETPUYeCKHe (DaKThl M METOJIBI;

MPOBOJIUTh  JIOKa3aTeJIbHbIE

pacCy:xi€Husds B XOHIC

pelieHus 3aiay;

UCIIONIb30BaTh TNPUOOpPETEHHBbIE 3HAHWS W YMEHHUS B
MPAKTUYECKOU JIEITETBHOCTH U MTOBCETHEBHOW KU3HU:
JUIS  UcclenoBaHUS  (MOJENHUPOBAHMS)  HECIONKHBIX
MPAKTUYECKUX CUTYaIlMi Ha OCHOBE U3YYCHHBIX (popMyT
U CBOMCTB (uryp;

BBIYUCIICHUSI OOBEMOB M TIUIOMIAICH TMOBEPXHOCTEH

VYeTHbII onpoc
MaremaTHdecKkui TUKTAaHT
NunuBunyansHas
CaMOCTOsITEeJIbHAs paboTa
[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padboT
3ammuTa TBOPYECKUX pabOT
3ammMTa UHIMBHUIYaIbHBIX
MPOEKTOB

Kontponbhas pabota
Brimmonnenue 3amanui Ha
DK3aMEHE




MIPOCTPAHCTBEHHBIX TeNl MPU PEHICHUH MNPaKTHYECKUX
3a/1a4, UCIOJIb3Ys NMPU HEOOXOAMMOCTH CIPABOYHHUKHU U

BBIYUCINUTCIIbHBIC YCTpOﬁCTBa.

INPUMEPHBIE TEMBI VIS UCCJIIEJOBATEJIBCKUX U JIABOPATOPHBIX PABOT

HenpepsiBHBIE p0OH

HpI/IMCHeHI/Ie CJIOKHBIX ITPOLCHTOB B OKOHOMHNYCCKHUX pacucTax
[TapaniensHOE MPOEKTUPOBAHHE

CpellHI/Ie SHAYCHUA U UX IPUMCHCHUEC B CTATUCTUKE

BekTopHoe 3a7aHue NpsSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
CrnoxeHue TapMOHUYECKUX KOJIeOaHM

I'padmueckoe penieHre ypaBHEeHU 1 HEPaBEHCTB

[TpaBuiibHBIE U MTOTYHPABUILHBIE MHOTOTPAHHUKHU

el B

9. Konuueckue cedyeHUs U UX IPUMEHEHUE B TEXHUKE

10. [Nonsarue nuddepenuana U ero NpUIOKEHUI

11. Cxemb!l bepHyn NOBTOPHBIX UCIIBITAHUI

12. UccnenoBanue ypaBHEHUI M HEPABEHCTB C apaMeTPOM
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