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IIVIAHUPYEMBIE PE3YJITATBI OCBOEHUA
YYEBHOI'O IIPEIMETA

JleCTBUTEJILHBIE YHCJIA

Buvinycknuk nayuumcs:
- BBITNOJIHATH apu(METHUECKUE JEHCTBUS, cOUeTasi yCTHBIE U IMCbMEHHBIE IIPUEMBI, IPUMEHEHHUE
BBIYUCIIMTEIIBHBIX YCTPOUCTB;
- HaXOAWTH 3HAYCHHs KOPHS HATypaJbHOW CTENEHU, IIOJb30BAaTbCSA OLUEHKOM W IPUKUAKOW IpU
MIPaKTUYECKHUX pacyeTax;
-[IPUMEHATH NOHATHSA, CBA3AHHBIE C JIEIMMOCTBIO LEJBIX YUCEN, NIPU PELICHHMH MaTeMaTHYECKHUX
3az1ay;
- HaxOIUTb KOPHH MHOIOYICHOB C OJHOM IEPEMEHHOW, PpAaCKJIaJblBaTh MHOIOWIEHBI Ha
MHOHWTEIIN;
- IPOBOJUTH IPEeoOpa30BaHUs YUCIOBBIX M OYKBEHHBIX BBIPAKCHWMH, BKIIOUAIOUIMX CTEHECHH,
paauKabl;
- BBIUMCIIATh 3HAUEHHUs YHUCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH, OCYILECTBIIAI HEOOXOIUMbIE
MIOJICTAHOBKH U ITPeoOpa3oBaHusl.
Boinycknuk nonyuum 603M03#CHOCHb HAYHUMbCA:
- IPUMEHATh METOJI MAaTEMATUYECKOW MHAYKLIHH U1 IPOBEACHUS PACCYKICHUM U JI0KA3aTENIbCTB U
IIPY PELICHUN 3a]a4;
- IIOHUMAaTh TCOMECTPHUICCKYIO HUHTCpIpCTALIUIO HaTypaJIbHbIX, OCIbIX, palrOHAJIbHBIX,
JEHUCTBUTEIBHBIX YHCEIL.

YucioBble QYHKIUH.

Boinycknuk naywumcsn:

- BJIAJICTh MOHATHIMM: 3aBUCMOCTD BEJIMYHH, (DYHKIMS, apryMEeHT U 3HaueHue (QyHKIHHU, 0071acTh

olpesesieHus 1 MHOXXECTBO 3Ha4eHMH (pyHKUMHU, rpaduK 3aBUCUMOCTH, Ipaduk (QyHKUMH, HYJIU

(GYHKIMY, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTaHUE HA YHCIOBOM MPOMEKYTKE, yObIBaHHE HA

YHCIIOBOM TPOMEXKYTKE, HauOoJplllee W HauUMEHbIIee 3HAYeHHWE (YHKIMM Ha YHCIOBOM

MIPOMEXYTKe, NepHoJuuecKas (yHKIUsS, Tepuoj], 4YeTHas W HedeTHas (YHKIUH, U yMETb

MIPUMEHSITh 3TU MOHATHUS NIPU PEILICHUH 3a]a4;

- ONpeensaTh 3HaueHHe (PYHKIUHM 10 3HAUYEHUIO apryMEHTa IMpH pa3IM4YHbIX Croco0ax 3aJaHus

byHKIIY;

- CTPOUTH IpauKy U3yUeHHBIX (DYHKIHMHA, BBITOIHATH NMpeoOpa3oBaHus rpadUKOB; OMUCHIBATH 110

rpadguxky u mo ¢opMmyle MOBEJEHHE W CBOWCTBA (PYHKIMI, HaXoAWTh MO Trpaduky (QyHKIUU

HauOoJIbIIee U HAMMEHbIIIEe 3HAYCHUS;

Buinycknuk nonyuum 603moxcHocms HAyUUmMbCA:

- HayyuTCs ONMCHIBATh C TOMOLIbI0 (YHKUMH pa3IuyHble pealbHblE 3aBUCUMOCTH MEXIY

BEJIMYMHAMU U UHTEPIPETUPOBATH UX TPaPUKU;

- U3BJIEKaTh MH(OPMAIIHIO, TPECTABICHHYIO B Ta0JIMIAX, HA JUarpaMmax, rpadukax.
Tpuronomerpuuyeckue byHKINH.

Buvinycknuk nayuumcs:

- BJIaJIeTh NOHATUAMU TPUTOHOMETpPHUYECKHE (PYHKIIUU; CTPOUTH UX TpapUKUd U yMETh NMPUMEHSITh
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIMHA NPU PEIICHUH 3a/1a4.

- HAy4YUTbCS BBIBOJIUTH U MPUMEHSATH ()OPMYJIBI IOJOBUHHOTO YIJIa.

- BBINOJHATH NPeoOpa3oBaHUS CYMMbI TPUTOHOMETPUYECKUX (YHKIMA B TPOMU3BEACHUE U
IIPOU3BEIEHUS B CYMMY.

Boinycknuk nonyuum 603mM03CHOCHb HAYHUMbBCA:

- BBIPAXaTh TPUTOHOMETpUYECKHE (QYHKIIUU Yepe3 TAHT€HC ITOJIOBUHHOTO apTyMEHTa;

- pelmaTs IpOCTEeUIINe TPUTOHOMETPUIECKUE HEPABEHCTBA.

- OIIEPUPOBATh NNOHATUAMH APKCUHYC, apKKOCHUHYC, aPKTaHT'€HC YHCJIA.



TpUroHOMeTpHYECKNE YPABHEHHUS.

Bueinycknuk nayuumcs:

- pemarb TPUrOHOMETPUYECKHAE YPABHEHUS PA3IMYHBIMUA METOJAMHU.

Boinycknuk nonyuum 603mM03cHOCHb HAYUUMbCA

- OnepupoBaTh (POpMyJIaMH Ul PELIEHUS CII0KHBIX TPUTOHOMETPHUUECKUX YPAaBHEHHH.

IIpeoOpa3oBaHus TPUHTOHOMETPHYECKHX BLIPAKEHMUIA.

Buinycknuk nayuumes:

- NPUMEHATh MOHATUS CUHYC, KOCHUHYC, TAHIE€HC, KOTAHI'€HC IPOM3BOJIBHOTO YIJIA; BBIYMUCIATH
CUHYC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YHCIIa;

- JIOKa3bIBaTh OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA;

- HCII0JIb30BaTh (POPMYJIbI IPUBEICHUS; CUHYCA, KOCHHYCA M TAHT'€HCA CyMMbI U Pa3HOCTH JIBYX
yIJIOB; CHHYCa U KOCHHYCa JBOWHOTO yTJia MpU NpeoOpa30BaHUsIX MPOCTEHIINX
TPUTOHOMETPUUYECKUX BBIPAKECHUH.

Buinycknuk nonyuyum 603M0MCHOCHb HAYUUMBCA:

- IpeoOpa3oBbIBATH TPUTOHOMETPUUYECKUE BBIPAKEHHS PA3TUYHOMN CIIOKHOCTH.

KoMmiekcHbIe YHCJIA.

Buinycknuk nayuumca:
- BBIIOJHATH JEHCTBUS C KOMIUICKCHBIMH  YHCJIaMH, TIOJIb30BAaThCS T€OMETPUYECKON
UHTepIpeTanuell KOMIUIEKCHBIX 4YHCell, B MPOCTEHIIMX CllydasX HAaXOIUTh KOMIUIEKCHbIE KOPHHU
YpaBHEHHIA C IEHCTBUTENBHBIMU KO3 purineHTamu.
BuinyckHuk noayuum 603mM0cHOCHb HAYUUIMBCA:
- pemaTh ypaBHEHHs 1 HEPAaBEHCTBA C KOMIUIEKCHBIMU KOPHSAMHU

IIpousBoaHas.

Buvinycknuk nayuumecesa:
- HAXOAWTh CYMMYy OECKOHEUHO YOBIBAIOIICH TeOMETPUYECKON MPOTPECCHH;, BIAJETh MOHSATUSIMU:
npou3BoHAs (PYHKIIMH B TOUKE, MPOU3BOIHAS (DYHKITHH;
- BBIUUCISITH TPOM3BOJHBIE DJIEMEHTAPHBIX (PYHKIMHA, TMPUMEHSS TMpaBWiIa BBIYHCICHUS
MPOU3BOAHBIX, UCMOJIB3YS CIIPABOYHBIE MATEPHAIIBI;
- vccnenoBaTh QYHKIUU U CTPOUTH UX TpadUKH ¢ TOMOIIBIO TPOU3BOIHOM;
- pemaTh 3a/1auu C MPUMEHEHUEM YPaBHEHHS KacaTeabHOU K TpaduKky GyHKINH,
- pemiaTh 3aJa4y Ha HaX0K/IeHWE HAHOOJIBIIET0 M HAUMEHBIIETO 3HAaUeHUs (DYHKIIUK Ha OTpe3Ke.
Buvinycknuk noayyum 603moxcHOCHMb HAYYUMBCA:
- MPUMEHSTHh PEIICHUs TeOMETPUUYECKUX, (PUBUUYECKUX, DKOHOMUYECKUX W JAPYTUX MPHUKIATHBIX
3a/1a4, B TOM YHCJI€ 3a/1ad Ha HAWOOJbIIMEe U HAWMMEHBIINE 3HAYCHUS C NMPUMEHEHHUEM ammapara
MaTeMaTHUYEeCKOro aHajInu3a

KoMOMHATOPHKA M BEPOSATHOCTD.

Buvinycknuk nayuumcs:

- BJIAJIETh TMOHATUSMHU pa3MeIlleHue, MEepecTaHOBKa, COYETaHWE M YMETh HX MPHUMEHSITh IpHU
pELIeHNH 33]1a4;

- HWMETh TPEJCTaBlIeHHEe 00 OCHOBAaX TEOPUU BEPOSTHOCTEH (BKIOYas (OPMYJIbI TTOTHOM
BEpOSATHOCTH U opMyIsl baiteca);

- UMETh NpEJCTaBICHHWE O CIy4ailHON BeiauuuMHE (€€ XapaKTEepPUCTUKH, WX BBIUHCICHHE B
JTUCKPETHOM CIIyyae).

Boinycknuk nonyuum 603M0MCHOCHIb HAYYUMBCA:

- IPUMEHSITh MATEMATUYECKUE METObI IIPU PEIICHUN COACPKATEIbHBIX 3a/1a4.



AKCHOMBI TeOMEeTPUN M HX CJIeICTBHII.

Bueinycknuk nayuumcs:

- MIOHUMATh AKCHOMAaTHYECKUH Croco0e MOCTPOCHUSI TEOMETPHH, Pa3andaTh OCHOBHBIC (HUTYPHI B
MIPOCTPAHCTBE, CIOCOOBI MX 0003HAYEHUS, MPUMEHATH (OPMYIHPOBKH aKCHOM CTEPEOMETPHH HX
IS peIICHNs IPOCTEHIINX 337134,

- COOTHOCUTH IUIOCKHE TI'eOMEeTpuYecKrue (UIrypbl M TpeXMEpHbIE OOBEKTHl C MX OMHUCAHHUSIMH,
4epTeRkaMu, N300paKEeHUSIMU;

- pa3nuyaTh ¥ aHATM3UPOBATH B3AaUMHOE PACIOIOKEHUE QUTyp;

- n300paxkaTh reoMeTpuIecKre (GUTYypHI U Tela, BBIMOIHATD YEPTEX MO YCIOBHIO 331a4H.
BoinycKnuK nosyuunm 603Mo0MCHOCHb HAYYUMbCA:

- UCTIOJIB30BATh AKCHOMBI U CJIEACTBUS M3 HUX IPH PEIICHUH 3aa4 JIOTHYECKOTO XapaKTepa;

- u300pa)kaTb TOYKH, MpPsSMbIe M IUIOCKOCTH Ha TNPOCKIMOHHOM YEPTEXe NPU PA3IUIHOM HX
B3aMHOM PACIOJIOKEHHU B TPOCTPAHCTBE.

IapaniaeJnLHOCTh NPAMBIX M IJIOCKOCTEH.

Boinycknuk naywumes:

- pacmo3HaBaTb Ha YEPTEKaX M MOJENAX IIEPECEKAIOIIUECs, IapajUleNbHBIC IIPSMBIE,
IepeceKarolye MI0CKOCTh U NapaJlIeNIbHbIE €1; TapaJlJIeNIbHbIE U NIEPECEKAI0IINEC IIII0OCKOCTH;

- pemaTh FeOMETPUYECKHE 3a/1a41, ONIUPAICh HA U3YYCHHBIEC CBOMCTBA INIAHUMETPUYECKUX U
CTEPEOMETPUYECKUX (PUIYp U OTHOLICHUH MEXy HUMH, IPUMEHSIS aaredpandeckuil u
reOMETPUYECKUM anmapar;

- IPOBOJUTH J10KA3aTEIbHBIE PACCYKICHUS IIPYU PEILIECHUN 3a7a4, JOKa3bIBATh OCHOBHBIE TEOPEMBbI
Kypca,

- BBIYUCIIATD JIMHEWHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(DUTYpaAIUIX.

Boinycknuk nonyuum 603m03#cHOCHb HAYHYUMBCA:

- Hay4uuTCcs N300paxaTh NPOCTPAHCTBEHHbIE (PUTYPHI Ha IJIOCKOCTU B MapaslieIbHONW MPOEKIINH.

IepneHaIuKYJISIPHOCTh NPSAMBIX U IIJIOCKOCTEH.

Buinycknuk naywumca:

- OIACHIBATH B3aUMHOE PACIIOJI0KEHHUE NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE, apIyMEHTUPY S
CBOM CYKJICHNS,

- pelaTs 3aJ1a4y Ha MEPIEHIUKYIIIPHOCTD IPSIMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE, IPUMEHSATh
CBOMCTBA MEPIEHIUKYIISAPHBIX IPSIMBIX U INIOCKOCTEM.

Buvinycknuk nonyuum 603mM0MCHOCHb HAYUUMBCA:

- IO3HAKOMUTCS C TIOHSATHEM LIEHTPAJIIbHOTO MPOEKTUPOBAHUS U HAYUUTCS U300pakaTh
MPOCTPAHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH B IEHTPAILHON MPOEKIIHH.

MHOTOrpaHHUKH.

Buinycknuk nayyumca:

- CTPOUTH Pa3BEPTKY;

- IPUMEHSTH TIOHSITHE MHOTOTPAHHBIE YTJIbI;

- pemIaTh 3aJ1a4¥ C BHIMYKIBIMH MHOTOTpaHHUKAMU, TeOpeMon Diirepa;

- IPUMEHSTH TIOHSTHS: YCEUCHHAs MUPAaMH/Ia, HAKJIIOHHAS TTPU3Ma;

- BUJIETb CUMMETpUHU B mpusMe U nupamuje. [I[puMeHuTh 3HaHUS O CUMMETPHUHM B MPOCTPAHCTBE
(ueHTpanbHas, oceBasi, 3epKajibHas), IPUBOIUTH IPUMEPHI CHMMETPUN B OKPYKAIOIIIEM MUPE;

- pelaTh CTEPEOMETPUUYECKUE 331Ul HA HAXOXKIEHUE T€OMETPUUYECKUX BETMYUH (JIJIUH, YTJIOB,
wionaien, 00bEMOB); UCIIOIB30BATh MPU PEIICHUH MNIAHUMETpUYECKUEe (GaKThl U METOJIbI.
BoinyckHuk nonyuyum 603M0HCHOCHb HAYUUMBCA:



- BJIAACTb MNOHATHUAMH LNCHTPAJIBHOC W MApaAJIJICIIBHOC IMPOCKTUPOBAHHUC W IMPUMCHATH HX IIPU
MOCTPOEHUH CEUEHUH MHOTOTPAHHUKOB METOJOM MPOEKIIUIA;
- CTPOUTH CCUCHHA MHOT'OT'PAHHHUKOB; MOJACIMPOBATH MHOTOTPaHHUKMU.

BekTOpbl B IPOCTPAHCTBE.

Buvinycknuk nayuumcs:

- HCIIOJIB30BATh U3BECTHBIE U3 Kypca IUIAHUMETPHUH CBEIICHUS O BEKTOPAX U IEUCTBUAX HAJl HUMH,
BBIIIOJIHATL CJIOXKCHUC, BBIYUTAHUC, YMHOKCHHUC BCKTOPA HA YUCIIO;

- OIIPENENATh KOOPANHATBI TOUKH; IPOBOAUTH ONIEPALIUN HaJl BEKTOPAMH, BBIYUCIIATE AJIUHY U
KOOPAMHATHI BEKTOPA, YTOJI MEK/ly BEKTOPaMH.

Boinycknuk nonyuyum 603M03#CHOCHb HAYUUMBCA:

- peluaTh 3a/1a4yu Ha Pas3jIoKEHUE BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOpaM;

- pemaTb reOMEeTPUUYECKHE 3aJa4d METOIOM KOOPIHHAT.

MHuoro4jieHbl.

Buvinycknuk nayuumcs:
- BBITIOJIHATH apu(PMeTHUECKUE OTepaIiy HaJl MHOTOYWICHAMU;
- ICTIOJIb30BaTh TeopeMy be3y npu jeneHnn MHOTO4YJICHOB;
- HAXOJUTh KOPHU MHOTOWJIEHOB C OJIHOM NIEPEMEHHOM, pacKJiaIbIBaTh MHOTOWICHBI Ha
MHOYKUTEIIH.
Buvinycknuk nosiyuum 603mM0MCHOCHb HAYUUMBCA:
- BBITIOJHATH apu(METHUECKHE OTlepaIliy HaJl MHOTOWICHAMH OT HECKOJIBKUX TIEPEMEHHBIX;
- BBIICJSATH CHUMMETPUYECKHE MHOTOWICHBI, OJHOPOJHBIE MHOTOWIEHBI, pellaTh YpaBHEHUS
BBICIITAX CTEIICHEH.
Crenenn 1 KopHHu. CTeneHHble QYHKIIMH.

Buvinycknuk nayuumcs:

- BJIQJIETh TOHSATHEM CcTeneHHas (QYHKIUS; CTPOUTHh ee IpaduK U yMeTh MPUMEHSTh CBOMCTBA
CTETeHHON (PYHKIIMHU TPH PEIICHUH 3a/1a4;

- pasmiaaTh GyHKIMK y = "VX, HX CBOICTBA U rpaduK;

- OIIEPUPOBATH CTENEHBIO C AEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Iloka3areabHas v jJorapupvmudyeckas QyHKIUH.

Buvinycknuk nayuumcs:
- BJIaJIETh MOHATUSAMU MOKa3aTeNbHas U Jorapudmuueckas pyHKINUN; CTPOUTH UX IpadUKu U yMETh
MPUMEHSATH CBOICTBA (DYHKIMIA NPU pEIICHUH 3a/1a4.
Buinycknuk nonyuum 603mM03#CHOCHIb HAYUUMbCA:
- BBIIOJHATH MpeoOpa3oBaHMs KOMOMHHMPOBAaHHBIX JIOTapU()MUYECKMX U TOKa3aTelIbHbIX
BBIPaKECHU;
- BBIUUCIIATH HauOoJblllee W HaUMEHbIee 3HAUYEHHE II0Ka3aTeNbHOW M Jorapumuyeckon
GbyHKIUH.

IlepBooGpa3Has M MHTErpaJl.

Buinycknuk nayyumca:

- Beruucnare mnomaan Guryp Ha KOOPIWHATHOM IUIOCKOCTH C MPUMEHEHHEM OMpPEIeIEHHOTO
WHTETrpaja.

BoinyckHuk nonyuyum 603M0MHCHOCHb HAYUUMBCA:

- OBJIaJIETh OCHOBHBIMHU CBeJleHusIMU 00 uHTerpane Heiorona-JleitbHuIa 1 ero npuMeHeHHsIX.



YpaBHennusi u HepaBeHcTBa. CHCTEeMb] VYPABHEHHI 1 HEPABEHCTB.

Bueinycknuk nayuumcs:

- CBOOOJHO ONEpHPOBATH IMOHATUSAMHU: YpaBHEHHE, HEPABEHCTBO, PAaBHOCWUIIbHBIE YPABHEHHUS U
HCpPAaBCHCTBA, YpaBHCHHC, SABJIAIOIICCCA CJIICACTBUEM Apyroro YpaBHCHUA, YpaBHCHU,
PaBHOCWJIBHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPEOOPa30BaHUs yPAaBHEHUH;

- peuarb paluOHAaJIbHEIC, HppannuoOHaJIbLHBIC, II0Ka3aTCJIbHBIC, TPUTOHOMCTPHUYCCKUC u
JOrapu(pMUUECKUE YpaBHEHHUs, UX CHCTEMBbI, B TOM 4YMCJIE€ HEKOTOpble BHM[bl ypaBHeHUil 3 u 4
CTCIICHEH;

- peliaTb ypaBHEHMs, NPOCTEHIINE CUCTEMbl YPABHEHUH, MCHOJIb3Yys CBOWCTBA (PyHKUMH M HMX
rpauKOB; UCIOJIB30BaTh AJISI MPUOIMKEHHOTO PELICHUSI YPaBHEHHH M HEPABEHCTB rpaduuecKuii
METOI.

Buvinycknuk nosyuum 603mM0MCHOCHb HAYUUMBCA

- CBOOO/IHO ONpEAENATh TUI U BBIOMpPATb METOJ PEIICHUs MOKa3aTeNIbHBIX U JIOrapu(pPMUUECKHX
YPAaBHEHUH U HEPABEHCTB MPPALUUOHAIBHBIX YPAaBHECHUH M HEPABEHCTB, TPUIOHOMETPUYECKUX
YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

- pelaTh OCHOBHBIE TUIIBI YPAaBHEHHUI U HEPABEHCTB C IIapaMeTpaMHu.

JIeMeHThI TEOPHH BEPOATHOCTEH M MATEMATHYECKOH CTATHCTHKH.

Buvinycknuk nayuumcs:

- MOJIEJIMPOBATh PEAJIHBIC CUTYallUU HA SI3bIKE TEOPUU BEPOSATHOCTEN U CTATUCTUKH, BBIYUCIATH B
MPOCTEUIINX CITy4asix BEPOSITHOCTU COOBITU;

- pewate npocreiie KOMOMHATOPHBIE 33/a4l METOAOM Iepedopa, a TakKe ¢ UCHOJIb30BAHUEM
U3BECTHBIX (hopmyi, Tpeyronbuuka [lackans;

- BBIYUCIIATH KO3 duurentsl OuHomMa HproToHA 10 opMmysie U ¢ UCIOJIb30BAaHUEM TPEYTOJbHUKA
ITackans.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbBCA:

- aHAJIM3UPOBATh pealibHbIE YUCIIOBbIE JaHHBIE, HH()OPMAIIUIO CTATUCTUYECKOTO XapaKTepa;
-0CYILIECTBIIATh MPAKTUYECKUE pacyeThl O (hopMyIaMm;

- TI0JIb30BAThCSI OLIEHKOM U MPUKUAKON ITPH MPAKTUYECKUX pacuerax,

- OBJIaJIETh OCHOBHBIMH IMOHSATHSMH Teopuu rpados (rpad, BepiinHa, pedpo, CTENEeHb BEPIIUHBI,
MyTh B Tpade) 1 yMeTb NPUMEHSTh UX MIPU PELICHUH 3a1a4.

MeT0a KOOPAMHAT B IPOCTPAHCTBE.

Buvinycknuk nayuumcs:

- OIIPCACIATE KOOPAWHATEI TOYKH,; IPOBOJUTH OII€PpAlIMU HaJl BEKTOpAaMHU, BEIYUCIIATh JJIVMHY U
KOOPAMHATHI BEKTOPA, YTOJI MKy BEKTOPAMU;

- HCII0JIb30BaTh (POPMYITY PacCTOSTHUS OT TOUYKH J0 TIOCKOCTH;

- IPUMEHATH [IOHATHE KOMIUIAHAPHBIE BEKTOPHI,

- paCKiiaablBaTb BEKTOP IO TPEM HCKOMILIIaAHAPHBIM BECKTOPaM.

Buinycknuk nonyuum 603m03cHOCHMb HAYHUMbCA:

- pemaTh TeOMETPUYECKHE 3a1a4d METOJ0M KOOPJAMHAT.

Huanuap, Kouyce, map.

Buinycknuk nayuumcs:

- UIMETb IIPEJICTaBICHNUE O pa3BEPTKE LIWINH/PA U KOHYCAa;

- BJIAJICTh MOHATUSAMU IUIOIIAIb TOBEPXHOCTH LIMJIUHAPA U KOHyCa YMETh IPUMEHATDh UX MPU
pEeLIeHNN 3a1a4.

Boinycknuk nonyuum 603M03CHOCHIb HAYYUMBCA:



- HAyYUTCS MOJICTUPOBATH PEANIbHBIE CUTYallMd Ha SI3bIKE T€OMETPUHU, UCCIEA0BATh MOCTPOCHHBIE
MOJIETIU C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATHI U TeopeM, anrmapaTa anreOpbl;
- pemaTh IPaKTUYECKUE 3a1aUl, CBSI3aHHBIE C HAX0XKICHHUEM IT'€OMETPUUYECKUX BEJIMYUH.

O0bembl Te1.

Buvinycknuk nayuumcs:

- BJIJIETh MOHATUAMHU 00bEM, 00bEMBI MHOIOI'PAaHHUKOB, 00BbEMBI T BPAILEHHsI U IPUMEHSTh UX
IIpY PELICHUH 3a/1a4.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbCA:

- IPUMEHSATH NPH PEIICHUH 3a7a4 GOopMyJIbl 00beMa Iapa u ero 4acTei.

IIpumepHas TeMaTHKA NPOEeKTHBIX padoT ais 10-11 kiaaccon
1. Bo3BpaTHble ypaBHEHHA. Y paBHEHUS, CBOJAIIMECS K KBAJAPATHBIM M KyOWYECKHM C TOMOIIBIO
Pa3HOOOpa3HBIX 3aMEH MEPEMEHHBIX.

2. JlononaHUTENBHBIE TEOPEMBI O LEJIBIX U PALUOHAIbHBIX KOPHAX MHOIOYJIEHOB C LIEJIBIMH
kodpduLIMeHTaM M UX [PUMEHEHHE K HaXO0XKJICHUI0 LENbIX W PalUOHAIBbHBIX KOpHEH
MHOT'OWIEHOB C IIeJIbIMU KO3 puimeHTamu.

3. KommiekcHble 4Hclia U TpUTrOHOMETpHUs. Jl0Ka3aTeabCTBO TPUTOHOMETPUUECKUX TOXKAECTB U
HaXO0XKJCHUE 3HAUeHUH TPUTOHOMETPHUECKUX BBIPAXKEHUH ¢ UCTIOIb30BaHuEM (popMyiibl Diiepa.

4. I'papuxu QyHkumii, cogepxamux Mmoaynu. Iloctpoenue rpadukoB (QYHKIUH C MOAYISIMH.
[Tpumenenue rpaMKoB K peIIEHHI0 COOTBETCTBYIOIIMX YPABHEHUI U HEPABEHCTB.

5. VYpaBHeHusT M HEpaBEHCTBA C MOAYJSIMH M IapaMmerpaMmu. lloHsATHE O IUIOCKOM MeTone
HMHTEPBAJIOB U €70 IPUMEHEHUE K PEIICHUIO YPABHEHUN U HEPABEHCTB C MOLYJISIMU U IIapAMETPAMHM.

6. TpuroHoMmerpuueckue ypaBHEHUA. Pa3nuyHble TUIBI TPUTOHOMETPHUUECKUX YpaBHEHUH U
METO/IbI UX PEIICHUS.

7. OOpatHble TpUroHOMeTpudeckne QyHKUMU. OCHOBHBIE COOTHOIICHUS MEXIy apKyCaMu.
Pemenne ypaBHeHu, conepKaimx apKycChl.

8. Bremmyknble (ynkuun. [loHATHEe BBIMYKION (QYHKIUHM, TOCTATOYHOE YCIOBHE BBIMYKIIOCTH.
[IpumeHeHue BBIMYKIBIX (PYHKUUN JUIsl CPAaBHEHUS OCHOBHBIX CpelHUX (cpeaHee apudmMeTnyeckoe,
CpelHee TeOMETPUUECKOE, CPEHEE TAPMOHUYECKOE, CPEHEE KBAaAPaTHIECKOE).

9. FGOMeTpI/I‘{eCKI/IC BCPOATHOCTH. Pemenne 3a/la4 Ha HaXOXKJACHUC I'COMCTPUICCKUX BepOHTHOCTeﬁ.



COJEPKAHUE YYEBHOI'O ITPEJJMETA

Yray0aéHHblid ypoBeHb
10 xknacc

1. leficTBUTEIbLHbIE YHCJIA

[TonsstTue HatypanmpHOro uwmcia. MHoxectBa uucen. CBoHCTBa JEHCTBUTENBHBIX uHcel. Meron
Marematnueckoi uHAyKnuu. IlepectanoBku. Pasmemenus. Coueranus. [{oka3aTelbCcTBO  YHCIOBBIX
HEepaBeHCTB. JlenmuMocCTh LenbIx uyncen. CpaBHEHUS 110 MOAYIIIO /1. 3a/1a4i C LEeJI0YUCICHHBIMA HEU3BECTHBIMHU.
2. PaniuoHa/ibHbIe YPABHEHUS] M HEPABEHCTBA

Panyonanenele  BblpakeHus. @opmynbsl O6umHoma HploTOHAa, CyMMBl M pa3HOCTH creneHed. JleneHue
MHOIO4JIEHOB ¢ ocTatkoM. Auroput™m EBkiamupa. Teopema besy. Kopens mHorounena. PanuoHanbHble
ypaBHeHHs. CHCTEMbI pallMOHAIBHBIX ypaBHEHUH. MeToJ MHTEpBAJIOB peLIEHUs] HEpPAaBEHCTB. PalnoHalbHbIe
HepaBeHcTBa. HecTporue HepaBeHcTBa. CHCTEMBI palliOHAJIbHBIX HEPABEHCTB.

3. Kopenb cTenenu n

[Tonstust pynkuuu u ee rpaduka. Oynkuusa y = x”". [lonstue kopHsa crenenu n. KopHu yeTHON U HeyeTHOU

creneHeil. Apudmernyeckuit kopeHb. CBolicTBa KopHel creneHu n. OyHKus Yy = X . Kopens crenenu n u3

HATYPaJbHOTO YHCIIA.
4. CteneHb NMOJ0KUTEJIbHOI0 YHCJIA

ITonaTHe M cBoOiMcTBa CTENEHM C palUOHANbHBIM TNoka3zareneM. [Ipenen mocnegoBatenbHOcTH. CBOlicTBa
npenenoB. beckoHeuHo yObIBaromass reomerpuueckas mnporpeccus. Yucno e. Ilonarme crenenu ¢
UppalMoHaIbHBIM MoKazatesneM. [lokazaTenbHas pyHKIus.

S. Jlorapugmsl

[Tonsitne u cBoiictBa jorapudmos. Jlorapudpmuyeckass Gpynkuus. Jecsruunsiii morapudm (mpubIMKEHHBIC
BbraucieHus ). CteneHHbie QyHKIUH.

6. Iloka3zaTesbHbIe U JorapudpmuyecKkne ypaBHeHHs M1 HEPaBEeHCTBA

[Ipocrelimme moka3aTenbHble W JOTapU(MUYECKHAE ypaBHEHHs. YPaBHEHHWS, CBOISIIMECS K MPOCTEHIINM
3aMeHOW Heu3BecTHoro. llpocreiimue mnokas3aTenbHble U Jorapudmuuyeckue HepaBeHcTBAa. HepaBeHcTBa,
CBOJIAIIMECS K MPOCTEHIINM 3aMEHOI HEU3BECTHOTO.

7. CHHYC ¥ KOCHHYC yIJja

[TonsiTue yraa u ero Mepsl. OmpeiesieHue cuHyca 1 KOCHHYyca yrila, OCHOBHbIE ()OPMYJIBI JUTsl HUX. APKCHHYC U
apkkocuHyc. [IprMeps! UCTIONBb30BaHMs apKCUHYCa U apKKOCHHYCa B (YOPMYJIIBI JJIs1 HHX.

8. TaHreHc M KOTaHTeHC yIJia

OnpezneneHus TaHTeHCa M KOTaHTEHCA yIiia M OCHOBHBIE (POPMYJBI Uil HUX. APKTaHTEHC UM apKKOTAHTEHC.
[TpuMepbI HCTTONTB30BaHMS APKTAHTEHCA M aPKKOTAHTEHCA M (DOPMYIIBI JUTST HUX.

9. @opMyJIbI CII0KEHUS

Kocunyc cymmbl (M pa3sHOCTH) ABYX yrioB. DopMynbl A JONOJHUTENbHBIX yriaoB. CHHYC cyMMBbl (U
pasHocTH) ByX yrioB. CyMMa U pa3HOCTb CHHYCOB M KOCHHYCOB. POpMyIbl Uil TBOMHBIX U MOJIOBUHHBIX
yrioB. [IpousBenenne cuHycoB U KOCUHYCOB. DOpPMYJIbI AJIs1 TAHT€HCOB.

10. Tpuronomerpuyeckue (pyHKIMM YHCIOBOr0 APryMeHTa

®dyukimu y = Sin X, y = C0S X, y =tg X, y = Ctg X.

11. TpuroHomeTpuyecKue ypaBHeHUsI U HEPABEHCTBA

[Ipocrelitme TPUTOHOMETPHUYECKUE YpaBHEHUS. TpUTOHOMETPUYECKHE ypaBHEHHs, CBOASIINECS K
NPOCTEHIIMM 3aMEHOI HEeM3BECTHOro. IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX (DOpMyIT JUIsl pelIeHus
ypaBHeHui. OnHopoaHble ypaBHeHus. Ilpocreiimne TpUroHomeTpuueckue HepaBeHCTBa. HepaBeHCTBa,
CBOJAINMECS K MPOCTEHIIMM 3aMEHOM HEM3BECTHOro. BBeieHHWe BCIIOMOraTesNbHOrO yria. 3aMeHa
Heu3BecTHOro t = Sin X + COS X.



12. BeposiTHOCTB COOBITHS
[TonsiTHe M CBONCTBA BEPOSTHOCTH COOBITHS.
13. YacroTa. Yc/10BHasi BEPOATHOCTH
OTHOCHUTENBbHAS YacTOTa COOBITH. Y CIIOBHAsI BEpOATHOCTh. HezaBucumble coOObITHS.
14. Hekotopsble cBeieHUs U3 INIAHMMETPUH
VYTIIbI M OTPE3KHU, CBA3aHHBIE C OKPYKHOCTBIO. Pemenne tpeyronbHukoB. Teopembl Menenas u Uesbl. Diuiic,
runepOoia u mapabdona.
15. Benenne
IIpenmer crepeomeTpuun. AKCMOMBI cTepeoMeTpun. HekoTopele ciecTBUs U3 aKCHOM.
16. IlapajuieJIbHOCTH NPAMBIX U IJIOCKOCTEM
[TapanmienpHOCTh NPSIMBIX, OPSIMOM M IUIOCKOCTH. B3auMMHOE pacnoyiokeHue JByX IpPSIMBIX B IIPOCTPAHCTBE.
VYron mexay aByms npsimeiMu. [TapamiensHocTs mockocteil. TeTpasap u napasuienenunen.
17. llepnieHAMKY IS PHOCTH NPAMBIX M IJIOCKOCTEMH
IlepneHqUKyIIPHOCTh HPSAMOM M IUIOCKOCTH. llepneHauKkyisp M HaKIOHHBIC. YTOJI MEXKIY IpsAMOH H
IUIOCKOCTBIO. JIByrpaHHbI yroi. llepneHaukyJIsipHOCTh IUIOCKOCTEW. TpexrpaHHbli yroj. MHOrorpaHHbII
yrod.
18. MHororpaHHuKu
ITonsitue MHOrOrpannuka. Ilpusma. Ilupamuna. [IpaBunbHbIE MHOTOTPaHHUKHU.
19. IToBTOpEeHNe Kypca MaTeMaTHKa (ajredpa m Hayaja MaTeMaTH4YeCKOro aHa/au3a, reoMerpus) 3a 10
KJ1ace

11 knacc
1. ®ynkuum u ux rpapuku
Onementapubie ¢pyHkiun. MccnenoBanue GyHKIMH U TOCTpOEHUE WX TPA(QUKOB AIEMEHTAPHBIMUA METOIaMHU.
OcHoBHbIE crHIOcOObI mpeoOpa3zoBaHus rpapukoB. ['paduxu QyHKIMA, coxepkaumx Moxaynu. I'padpuku
CJIOXHBIX (PYHKITHI.
2. llpeaes GpyHKIMU ¥ HENPEPBLIBHOCTH
[Tonsatue npenena ¢pyHkuuu. OZHOCTOPOHHME Mpenenbl, CBONWCTBa mpezenoB. HempepplBHOCTH (QyHKLUI B
TOYKE, Ha UHTEpBaJie, Ha oTpe3ke. HempepbIBHOCTH 371eMeHTapHbIX QyHKUUI. Pa3pbriBHBIE (QYHKIHMH.
3. O0paTHbie QyHKIUH
[Tonsitne obpatHoii pyHkmu. Bzanmuo obparueie ¢pyHkmuu. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.
4. IlpousBoanas
[Tonsitue mnpousBonHoi. I[lpousBonHas CymMMbl, Pa3HOCTH, MPOM3BEACHUS M YACTHOTO JBYX (DYHKIMH.
HenpeprpiBHOCTS  (pyHKIMH, HMeOIUX NOpou3BoAHyto, uddepennuan. I[IpousBoaHble 3IeMEHTapHBIX
¢byukumii. [IponsBogHas cioxxHol ¢hyukmn. [Ipon3BoHas 00paTHON (yHKIIHH.
5. llpumeHeHue NPOU3BOIHOM
MakcumyM ¥ MUHUMYM (QyHKUUH. YpaBHEHHE KacaTenbHOW. [IpuOnIKeHHbIE BBIYMCICHUSA. TeopeMbl O
cpenHeM. Bospacranue u yOwbiBaHue ¢yHKumil. IIpou3BOoJHbBIE BBICIIMX MOPAIKOB. BrimykiiocTs rpaduka
¢GbyHKIMU. JKCTpeMyM (GYHKIMHU C €IMHCTBEHHON KPUTHYECKON TOYKOW. 3a1aud Ha MAaKCUMYM U MHUHUMYM.
Acumnrotsl. [IpoOHo-nmuneiHas Gynkus. Iloctpoenne rpagukoB GyHKIHNA ¢ TPUMEHEHUEM MTPOU3BOTHOM.
6. IlepBooOpa3Hasi U MHTErpaJl
[TonsTue mepBooOpa3HOil. 3aMeHa MEepeMEHHONM M HMHTErpUpoBaHHME MO yacTAM. [lnomaab KpuBOIMHEHHON
Tpaneuuu. OnpeneneHHblil uHTerpan. IlpubnmkeHHOE BBIUMCIEHHE OIpENeNIeHHOro uHTerpana. dopmyia
Herotona — Jleiibnuna. CBoiicTBa onpeneneHHbIX MHTErpaioB. [IpuMeHeHne onpeneaeHHbIX UHTErpajoB B
reoMeTpHUecKuX U pu3ndeckux 3anayax. [lonarue nuddepeHunpoBaHHOrO ypaBHEHHs. 3a1a4H, IPUBOAIINE
K 1 depeHnnanbHbIM ypaBHEHUSM.
7. PABHOCH/IBHOCTH YPABHEHHI U HEPABEHCTB



PaBHOCHIIbHBIE TTPEOOpa30BaHUs YpaBHEHUN U HEPABEHCTB.

8. YpaBHeHusi-ciaeacTBus

[TonsTe ypaBHeHMs-cIeACTBUA. Bo3BeneHue ypaBHEHUsS B UeTHYIO crTeneHb. [loTeHuupoBaHue
norapudmuueckux ypaBHeHui. IlpuBenenue momoOHBIX ujeHOB ypaBHeHHs. OCBOOOXIEHHE YpaBHEHUS OT
3HameHarens. [lpumeHenue norapuMuIecKux, TPUrOHOMETPUYECKUX U APYTUX (popMyII.

9. PABHOCH/IBHOCTH YPaBHEHHUI M HEPABEHCTB CHCTEeMaM

Pemenne ypaBHeHuid ¢ momomipio cucteM. YpaBHeHus Bupa f(a(x))= f(f(X)). Pemenue HepaBeHCTB ¢

nomorisio cucteMm. Hepasenctsa Buna f (a(x)) > f(£(X)).

10. PaBHOCHJILHOCTH YPABHEHHI HA MHOKECTBAX
OcHoBHble TOHATUA. Bo3BelneHue ypaBHEHHS B UYETHYIO CTENEHb. YMHOXXEHHE YpaBHEHHsS Ha (DYHKIIHUIO.
JlorapugmupoBaHue 1 MOTEHIUPOBAHUE YPaBHEHUH, IPUBEICHUE MTOAOOHBIX YJICHOB, IPUMEHEHUE HEKOTOPBIX
bopmy.
11. PaBHOCHJIbHOCTH HEPABEHCTB HA MHOKECTBAX
OcHoBHBIE TIOHATHS. Bo3BeneHHe HEpaBEHCTBA B YETHYIO CTENIEHb U YMHOXXCHHE HEPaBEHCTBA HA (DYHKIIUIO,
MOTEHIIMPOBAHNE JIOTapU()MUIECKUX HEPABCHCTB, NMPHUBEICHUE MOJOOHBIX WICHOB, MPHUMEHEHHE HEKOTOPBIX
¢dopmyi. Hectporue HepaBeHCTBa.
12. MeToa nmpoMeKyTKOB /1JIfl yPABHEHUd M1 HEPABEHCTB

VYpaBHEHUSI U HEPABEHCTBA C MOYJIAMU. MeTO] MHTEPBAJIOB I HEMPEPBIBHBIX (PYHKIIMIA.
13. Ucnonb30BaHue cBOMCTB (yHKIMI NPH PEeLICHUH YPABHECHHUI U HEPABEHCTB

Hcnonb3oBanue obsacTel CylecTBOBaHMsI, HEOTPULIATEIIbHOCTH, OTPAaHUYEHHOCTH, MOHOTOHHOCTH U
HKCTPEMYMOB (PYHKIIMH, CBOMCTB CHHYCA U KOCHHYCa IPUPELICHUN YPABHEHUH 1 HEPAaBEHCTB.
14. Cucrembl ypaBHeHUI ¢ HECKOJIBKHMH HEM3BECTHHIMH
PaBHocmiibHOCTBH cuctem. CucreMa-cienctsue. MeTos 3aMeHbl HEM3BECTHBIX. PaccykleHus ¢ 4HMCIOBBIMU
3HAYCHUSIMU TIPH PEIICHUH CUCTEM YPaBHEHHUH.
15. BekTOpbl B IPOCTPAHCTBE
[Tonste BekTOopa B mpocTpaHcTBe. ClokeHHWE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.
KommnanapHbie BEKTOPBHI.
16. MeToa KOOpPAMHAT B IPOCTPAHCTBE
Koopaunatsl TOUKM ¥ KOOpAMHATEI BeKTOpa. CKalsipHOE MPOU3BEAECHUE BEKTOPOB.
17. nauuap, KOHYC, map
[Toustne uunuuapa. [lmomane moBepxHoctu mwimHApa. [loHsTue konyca. Ilnomans MOBEpXHOCTH KOHYCA.
Vceuénnbrii konyc. Chepa m map. YpaBuenue cdepsl. B3aumHoe pacronoxxkenue chepbl U IUIOCKOCTH.
Kacarenbnas minockocts k chepe. [Inomans chepsi.
18. O0BbémbI TE
O6béM mpsiMoyTONbHOTO Mapasuienenunena. O0bEMBI NpsIMON MpU3Mbl U HWIHHIApA. OOBEMBI HAKIOHHOU
NPU3MBI, TUpaMubl U KoHyca. O0BEM mapa u miomaas chepsl. OOBEMBI IAPOBOIO CETMEHTA, IIapOBOTO CII0s
U I1apOBOI0 CEKTOPA.
19. IloBTOpPEHNE Kypca MaTeMaTHKA (aJ1redpbl M Ha4YaJ MATEMaTHYeCKOI0 aHAJIMu3a, reomerpus) 3a 10-
11 kaccsl
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 kaace

6 yacoB B HeJeno, Bcero 204 gacoB

Ne n/m HaumenoBanmne TeM Yacsl yueOHOT0
BpeMeHH

1. JIeCTBUTENBHBIE YUCIIA 12
2. PannonanbHble ypaBHEHHS M HEPABEHCTBA 18
3. Kopens crenenn n 12
4. Crenenp MOJIOKHUTENIBLHOTO YUCIIa 13
5. Jlorapudmsl 6
6. IToxa3zarenpHbIe M TOrapu(GMUUECKUE ypaBHEHHUS U HEPABEHCTBA 11
7. Cunyc u xocunyc yria 7
8. TaHreHc U KOTaHTeHC yIJia 6
0. DopMyJIbI CI0KEHUSA 11
10. Tpuronomerpuueckue QyHKIMU YUCIOBOIO apryMeHTa 9
11. Tpuronomerpuyeckue ypaBHEHHs U HEPABEHCTBA 12
12. BeposTHOCTE COOBITHSA 6
13. Yacrora. YcnoBHas BEpOATHOCTh 2
14. Hexoropsle cBeieHs U3 TNIAHUMETPHH 12
15. Beenenue 3
16. [TapannenbHOCTh MPAMBIX U TIOCKOCTEH 16
17. [TepnienIMKyIApHOCTD NMPSMBIX U IJIOCKOCTEN 17
18. MHuororpaHHUKH 14
19 IToBTOpeHne Kypca MaTeMaTuka: aiareOpa M Hadaja MaTeMaTH4eCKOro 17

aHaiu3a, reoMmeTpus 3a 10 kiacc

Bcero 204

11 kaacce

6 gacoB B Hejelo, Bcero 204 gacos

Yacsl yueOHOT0

Ne n/mn HanmeHoBaHHe TeM
BpeMeHH
1. OyHKINUU U UX TpaduKu 9
2. [Ipenen GyHKIMH U HENPEPHIBHOCTH 5
3. Ob6patHble QyHKIIH 6

11




Yacsl yueOHOT0

Ne i/m HaunmenoBanue Tem
BpeMeHHU
4. [IpousBoaHas 11
5. [IpumeneHnne npou3BOIHOM 16
6. [lepBooOpa3Has u uHTETpa 13
7. PaBHOCUIIBHOCTD ypaBHEHUI U HEPABEHCTB 4
8. YpaBHEHUSI-CIEACTBUS 8
9. PaBHOCWIIBHOCTB yPaBHEHHMI U HEPABEHCTB CUCTEMAM 13
10. PaBHOCHJIBHOCTH YpaBHEHHI HA MHOKECTBAX 7
11. PaBHOCWJIBHOCTB HEPAaBEHCTB HA MHOXKECTBAX 7
12. Meron npoMexyTKOB JJIs1 yPaBHEHUN U HEPABEHCTB 5
13 Hcnonb3oBanue cBONCTB (PyHKUUI NP peLLICHUH YPAaBHEHUN U 5
' HEPABCHCTB
14. CucreMbl ypaBHEHUH ¢ HECKOJIBKUMH HEU3BECTHBIMU 8
15. [ununap, KoHyc, wap 16
16. OOBEMEI Tl 17
17. BekTops! B mpocTpaHcTBE 6
18. Meron KkoOpAMHAT B IPOCTPAHCTBE 15
19 [ToBTOpenue Kypca MaTeMaTHKa (a1redopsl ¥ HaYall MATEMaTHYECKOTO 33
' aHanm3a, reometpusi) 3a 10-11 kmaccol
Bcero 204
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