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[TporpamMma oGecnieunBaeT JOCTHIKEHHE CICAYIONINX PE3yIbTaTOB OCBOCHUS 00pa30BaTEIBHOM MPOTrpaMMbl OCHOBHOTO OOIIIETO
00pa3oBaHUs:

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yNbTAaThl OCBOEHUS MPOTrpaMMbl yueOHOTO Kypca «Aredpa» XapakTepu3yrOTCs:

IIarpuoTnyeckoe BocnuTaHKE:

IIPOSIBIICHUEM HMHTEpEca K IPOILLIOMY U HACTOALIEMY POCCHUMCKON MAaTEMAaTHKH, LICHHOCTHBIM OTHOLIEHUEM K JOCTHXKCHUSAM
POCCUHCKUX MATEMAaTUKOB MU POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K UCIIOJIb30BAHUIO ATUX JOCTHMIKEHHW B APYIMX HAayKax U
MPUKIAAHBIX cdepa.

I'paxknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0SI3aHHOCTEN TpakJIaHWHA M peaju3aliy ero MpaB, MPEJACTaBICHHEM O MaTeMaTHYECKUX
OCHOBax (DYHKLUMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakJaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHL U Mp );
TOTOBHOCTBIO K OOCYKJIEHHUIO STHUECKUX IPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUI HayKu, OCOZHaHUEM
BA)KHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.

Tpynosoe Bocnuranue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PELICHUH MPAKTUYECKUX 33724 MAaTEMATUYECKOM HAIPABIECHHOCTH, OCO3HAHUEM BaXKHOCTHU
MaTeMaTUYeCcKOro oOpa3oBaHUs Ha MPOTSHKEHUM BCEHM KU3HU Ui YCIEIIHON MpOodeCcCUOHANBHOU AESITEIbHOCTH U Pa3BUTHEM
HEOOXOJAMMBIX YMEHHI; OCO3HAHHBIM BBHIOOPOM M TMOCTPOCHHEM WHJMBHUAYaJIbHOM TPAEKTOPUM OOpa3oBaHUs U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

JCTEeTHYEeCKOe BOCIIUTAHHUE:

CHIOCOOHOCTBIO K SMOILIMOHAIBHOMY U JCTETHMYECKOMY BOCHPUATHIO MaTeMaTH4YeCKHMX OOBEKTOB, 3a/]ay, pEUIeHUH,
pacCyXIEHUN; YMEHUIO BUAETh MaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTB.

IleHHOCTH HAYYHOI'0 NMO3HAHUA:

OpHUEHTAIMeN B JAeSTeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS
4eJioBeKa, MPUPOJbl U OOIeCTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKH Kak c(epbl UeJOBEUECKOH NeATEIbHOCTH, ITANoB €€
pa3BUTHS U 3HAYUMOCTH Ul PAa3BUTHUS LUBWIM3ALKH, OBJIAJICHUEM S3bIKOM MATEMAaTUKU M MATEMaTUYECKOW KYyJIbTYpOH Kak
CPEACTBOM ITO3HAHUS MHUPA; OBJIAICHUEM HAaBBIKAMU HUCCIIEIOBATEIIBCKON AEATEIBHOCTH.

Pu3znyeckoe BocnuTanue, GopMupoBaHMue KYJIbTYPbI 310POBbS H IMOLMOHAJIBHOI0 0/1ar0N0JIyYus:

TOTOBHOCTBIO TPUMEHSTh MaTE€MaTHYECKUME 3HAHMS B HMHTEpPEcax CBOErO 3J0POBbS, BEIEHHUS 3J0pPOBOro o0pa3a KU3HU
(3mopoBoe  mHTaHWEe, CcOaTAaHCHPOBAHHBIA PEXKUM 3aHATHH ©  OTHAbIXa, peryjasapHas (usnueckass aKTHBHOCTB);
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, MPU3HAHNEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e TpaBa APYroro 4eaoBeK.

JK0JI0rHYecKOe BOCIIUTAHME:



OpUEHTAallUe Ha MPUMEHEHHE MATEeMaTUYECKUX 3HAHWM IS pelleHHs 3a/ay B 00JIACTU COXPAHHOCTU OKpYKaloLIeH Cpesbl,
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOJKHBIX TMOCJEACTBUI [JIsi OKPY’KAaIOIIEeW Cpebl; OCO3HAHUEM TIIJI0O0AIBHOIO
XapakTepa KOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHUs.

JInuHOCTHBIE pe3y/IbTaThl, 00eCIeYUBAONIHe AJANTALMI0 00y4aK0LIEerocsi K M3MEHSIIOIIUMCS YCJIOBUAM COUMATBHON U
NPUPOIHON Cpeabl:

TFOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHUSX HEONPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Yepe3
MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHE YUYUTHCS y APYTUX JIIOAEH, IpUoOpeTaTh B COBMECTHON J1€ATEILHOCTH HOBBIE
3HAHWS, HABBIKU M KOMIIETEHITMU U3 OMbITA APYTUX;HEOOXOAMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (POPMyIHpPOBATH UICH,
MOHSITHUS, TUTIOTE3BI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIE paHee HEe M3BECTHBIX, 0CO3HABATh AC(PUIIUTH COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIUI KOHTP MEpP,KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHUsS W JeHCTBUs, (HOPMYITUPOBATh WU
OIICHUBAThH PUCKHU U TOCIIEACTBUS, (OPMUPOBATH OIIBIT.

MertanpeaMeTHbIe pe3yJIbTAThI:

- BKJIIOYAIOIIMX OCBOECHHBIE OOYYAIOIIMMUCS MEXIIPEIMETHBIE IOHITUS U YHUBEPCATIbHbIE YUEOHbIE NEHCTBUA (PETYISITUBHBIE,
MO3HaBaTeJbHbIC, KOMMYHUKATUBHBIC);

- CaMOCTOSITEJNIbHOCTD B IJIAHUPOBAHUU U OCYIIECTBICHUH YUEOHOU NEATEIbHOCTH U OpraHu3alui y4eOHOro COTPYIHUYECTBA C
IIEJTaroraMu U CBEPCTHUKAMU;

- CMOCOOHOCTH K MOCTPOCHUIO MHAMBUAYAJIbHON 00pa30BaTEIbHON TPAEKTOPHUH, BIIaJICHUE HABBIKAMU YUEOHO-
HCCJIEI0BATENIbCKOM, MPOCKTHOW U COLIMAIIBHON €S TEIIbHOCTH;

- YMEHHUE CaMOCTOATEIIBHO ONPEACIIATh LEIN ACATEIbHOCTH U COCTABIIATH IUIAHBI IEATEIIBHOCTH; CAMOCTOSTEILHO
OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JACATEIILHOCTD;

- UCIIOJIb30BATh BCE BO3MOXKHBIE PECYPCHI JJIsI JOCTUKEHUS ITOCTABJICHHBIX LIEJIEN U Peau3alliy IUIaHOB JIESTEIbHOCTH;

- BBIOMpATh YCICIIHbIE CTPATETUH B PA3JIMYHbBIX CUTYAIUsX;

- YMEHHUE MPOIYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBATH B MTPOIIECCE COBMECTHOM ACSATENBHOCTH, YUUTHIBATH MO3UILIUU JPYTUX
YYaCTHUKOB JICSITENIbHOCTH, 3P (HEKTUBHO pa3peiiaTh KOHOIUKTHI;

- BJIaJICHUE HAaBbIKAMH MO3HABATEIbHOM, y4€OHO-UCCIIEI0BATEIBCKON U TPOEKTHOU JEATEIbHOCTH, HABbIKAMU PA3PEILICHUS
npo0bJieMm;

- CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIBHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3TUYHBIX
METOJI0B ITO3HAHUS;

- TOTOBHOCTb U CIIOCOOHOCTH K CAaMOCTOSITENIbHOM HH(DOPMAIIMOHHO- TTO3HABATENIBHOM 1eATEeIbHOCTH, BKIIOYAst YMEHHUE
OPHEHTHUPOBATKLCS B PA3TUYHBIX UCTOUYHUKAX WH(OpMAITUH,

KPUTHUYECKH OLEHUBATh U MHTEPIPETHPOBATH MH(POPMALMIO, TOIYHAEMYIO U3 PA3IMYHBIX HICTOYHUKOB;



- YMEHHE HCIIOIh30BaTh CPEACTBA MH(DOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TexHonorui (nanee — UKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3aIMOHHBIX 3a/1a4 C

cobJiroicHueM TpeOOBaHHM SPrOHOMUKH, TEXHUKH O€30MMacHOCTH,

THTHUEHBI, PeCypcocOepeKeHHsI, TPABOBBIX U ATHUYECKUX HOPM, HOPM HH(DOPMAIIMOHHON O€30MacHOCTH;

- BJIaJICHHC HAaBBIKAMH MO3HABATEILHON pedICKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUI M MBICTUTEIBHBIX TPOIIECCOB, UX
PE3yNbTaTOB M OCHOBAHUM, TPAHUIl CBOCTO 3HAHUS U HE3HAHMSI,

HOBBIX TTO3HABATENIBHBIX 33724 U CPEACTB UX JOCTHKCHHUSI.

IIpeameTHbIe pe3yJIbTATHI:

Yucua 1 BbIYUCICHUS:

OIEPUPOBATH NOHATHUAMU: HATYPAIbHOE, LIEJI0€ YUCII0, UCII0JIB30BATh PU3HAKHU JEIMMOCTH LEIbIX YUCE, PA3JI0KEHUE YUCIIa HA
IIPOCTBIE MHOKUTENHN JUIS PELICHU 3aa4; OIIEPUPOBATH IIOHATUEM: CTEIIEHb C PALlMOHAJIBHBIM [1I0Ka3aTelIeM; OIIEPUPOBATH
MOHATUSAMU: JIOrapu(dM YUCa, JECATUYHBIE U HATYPATbHBIE JIOTapU(MBI.

YpaBHeHHUS U HEPABEHCTBA!

MPUMEHSATH CBOMCTBA CTENEHU ISl MPeoOpa30BaHMs BEIPAKEHUN, ONIEPUPOBATH NOHITUSAMU: NTOKA3aTeIbHOE YPAaBHEHUE U
HEpaBEHCTBO, PEIIaTh OCHOBHBIE TUITbI MOKA3aTEIbHBIX YPAaBHEHUI 1 HEPABEHCTB; BHIMOJIHATH IPE0OpPa30BaHMS BBIPAXKEHUH,
coJiep KalluX Jorapupmel, ONEPUPOBATH MOHATUAMHU: JIOTAPU(PMHUUECKOE YPABHEHUE U HEPABEHCTBO, pEIIaTh OCHOBHBIE THUIIbI

Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB; HAXOUTh PEIICHUS MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;
ONEPUPOBATH NOHATHUAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PELIEHUE, UCIIOIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHHUM IS
peLIeHNs PAKTUYECKUX 3a7a4; HAXOAUTh PELICHUS IPOCTEUILNX CUCTEM U COBOKYITHOCTEW PAllMOHAJIBHBIX YPABHEHUN U
HEPABEHCTB; MOJEJIMPOBATh PEAJIbHBIE CUTYallUU Ha SI3bIKE aJIreOphl, COCTABIIAThH BBIPAXKEHUSI, ypAaBHEHUS1, HEPABEHCTBA U
CUCTEMBI 110 YCIOBHIO 33]]a4, UCCIIE0BATh TOCTPOCHHBIE MOJIEININ C UCIOIb30BAaHUEM arapaTa ajareopsl.

DYyHKIUHN U TPAPUKHU:

OIepUpPOBATh NOHATUAMU: IEPUOJNYECKAs PYHKIIMS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMa (yHKIUH,
HauOoJIbIlIee U HAMMEHbIIee 3HaueHNs (QyHKLIHMU Ha MPOMEKYTKE, UCTIOIb30BaTh UX JJISl UCCIIEA0OBAaHUs (DYHKIINH, 3aJaHHON
rpaduKoM; OmepupoBaTh MOHITUIMH: TPAPHUKHU TTOKA3aTEIbHOM, Jorapu(PMHUIECKON 1 TPUTOHOMETPHUECKUX (YHKITHH,
M300paxaTh UX Ha KOOPAUHATHON TUIOCKOCTH U MCIIOJIb30BATh JJIs PEIICHUS] ypaBHEHUI 1 HEPaBEHCTB; N300pakaTh Ha
KOOPJMHATHOM TUIOCKOCTH IpauKH TMHEHHBIX YPaBHEHHUH U MCTIONB30BATh MX IS PEIICHUSI CUCTEMbI JIMHEWHBIX YPaBHEHUM;
MCIOJIb30BaTh Tpaduku GyHKUIMN AJI UCCIIEOBAHMSI POLIECCOB M 3aBUCUMOCTEN U3 APYTUX YUEOHBIX TUCITUILINH.

Hayaja MaTeMaTH4eCcKOro aHaJIM3a:

OIepUpPOBATh NOHATUAMU: HENIPEPhIBHAS PYHKIMS, TPOU3BOAHAS (YHKIUH, UCIIOJIb30BATh FEOMETPUUECKUN U PUBNYECKUI
CMBICJI IPOU3BOIHOM JIJIsl pELIEHMs 33/1a4; HAXOAUTh IIPOU3BOHBIE AIEMEHTAPHBIX (DYHKLNN, BEIYUCIISTH IPOU3BOIHBIE CYMMBI,



MPOU3BEICHUS, YaCTHOTO (DYHKIIMUI; MCTIOIB30BaTh IPOU3BOAHYIO /TSI HCCIIENOBaHUS (YHKITUN HA MOHOTOHHOCTD |
HKCTPEMYMBI, TPUMEHSITh PE3YJIbTAThI UCCIIEIOBAHUS K TOCTPOCHHUIO IpapUKOB; HCIIOIB30BATh MTPOU3BOIHYIO JIJIST HAXOXKICHUS
HAWTYYIIEro PEIICHUS B PUKIIATHBIX, B TOM YHCIIE COIMATbHO-9KOHOMHUYECKUX, 3a/1a4aX; ONIEpUPOBATh MOHITHIMHU:
nepBooOpas3Has U MHTETPall, TOHUMATh TEOMETPUICCKUHN 1 (PU3NIECKHUI CMBICII HHTETpalia; HaXOAUTh IEPBOOOpa3HBIC
AJIEMEHTAPHBIX (PYHKIUH, BEIYUCIATH HHTErpal 1o ¢popmyie HproTona—JIeliOHuUIa; pemraTh NpUKIaIHbIC 32191, B TOM YHCIIS
COIMATBHO-DPKOHOMHYECKOTO ¥ (PU3UYECKOTO XapaKTepa, CpeACTBAMIA MaTEeMaTHYECKOTO aHAJN3a.

I'eomeTpus:

OTIepUPOBATH MOHIATUAMU: TUITUHAPUYECKASI TOBEPXHOCTH, 00Pa3yIONIHE MIJIMHIPUIECKON MOBEPXHOCTH, ITUIUHAP, KOHUYECKAS
MMOBEPXHOCTh, 00pa3yIole KOHNYECKON MMOBEPXHOCTH, KOHYC, c(hepruyeckas MOBEPXHOCTh; PACIIO3HABATH TeJla BpaAIlCHUS
(mmMHIp, KOHYC, cdepa U 1map); 0OBICHATH CIIOCOOBI TIOJIYUESHHS TEJl BpaIleHUS; KJIIAaCCU(DUIIMPOBATH B3aUMHOE PACIIOIOKEHNE
cdepsl U MIIOCKOCTH; ONIEPUPOBATH MOHATUSIMU: IIIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA, IIIapOBOH CJIOH,
OCHOBAHME IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CJIOS, MIAPOBON CEKTOP; BHIYUCIATH 00BbEMBI U TUIOIIAIM IIOBEPXHOCTEH TET
BpaIeHUs, TCOMETPUICCKUX TEJl C MPUMEHEHHEM (OPMYIT; OIIEpPUPOBATh MOHATHSIMHU: MHOTOTPAHHUK, BOIUCAHHBIA B chepy U
OMHMCaHHBINA 0KO0JI0 chepsrl, cepa, BMMCaHHAS B MHOTOTPAHHUK HIIHA TEJI0 BPAIEHUS; BRIYUCIISITH COOTHOIICHUS MEXKTY
TJIOMIAIMHU TTOBEPXHOCTEH M 00BEMaMHU TTOJOOHBIX TEN; H300paxkaTh U3ydaeMbIe (PUTYPHI OT PYKH U C IPUMEHEHHEM TPOCTHIX
YepTEKHBIX MHCTPYMEHTOB; BBITIOJIHSATH (BEIHOCHBIE) TUIOCKHE YEPTEIKH U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEUCHUS TN BPAIIEHUS; U3BJICKATh, MHTEPIPETUPOBATH U MPEe0OPa30BBIBATH HHPOPMAIIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX; ONIEPUPOBATH MTOHATHEM BEKTOP B
MIPOCTPAHCTBE; BBHITTOHATE JICUCTBHUS CIIOKEHHUS BEKTOPOB, BEIUUTAHMS BEKTOPOB M YMHOXKCHHS BEKTOPA HA YUCII0, OOBSICHSITH,
KaKMMU CBOMCTBAMH OHHU 00JIaJ1at0T; TPUMEHSTD MPABUJIO MapasuIeNenuIie/ia; OepupoBaTh MOHATHUSIMU: JEKAPTOBBI KOOPAMHATHI
B [IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJI MEK/Iy BEKTOPaMH, CKaIsIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJTMHEAPHBIC U KOMILJIAHAPHBIE BEKTOPHI; HAXOJUTh CYMMY BEKTOPOB U IIPOU3BEICHUE BEKTOpa Ha
YHCJIO, YTOJI MEXy BEKTOpPaMH, CKAISIPHOE MPOU3BEACHHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;
3aJ1aBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CUCTEME KOOPJIUHAT; IPUMEHATh FT€OMETpUUYECKHe (PaKThl JIsl PEIICHUS
CTEpPEOMETPUUECKHUX 3aa4, MPEANOIAratoIMX HECKOJBKO IIaroB PEIICHHUS, €CJIM YCIIOBUS MPUMEHEHHUs 3a1aHbl B SBHOU (popme;
peraTh MpOCTEHIIIEe TeOMETPUISCKIE 3a7a9 Ha TPUMEHEHNE BEKTOPHOKOOPAMHATHOTO METO/Ia; PEIIaTh 3aa91 Ha
JI0KA3aTeIbCTBO MAaTEMAaTUUECKUX OTHOIIEHUHN M HAXO0XICHUE T€OMETPHUCCKUX BEIMYUH 10 00pa3IaM WK aJlTOPUTMaM,
MIPUMEHSIST U3BECTHBIC METO I IIPU PEIICHUN CTAaHIAPTHBIX MAaTEMaTHICCKUX 3a7a49; MPUMEHSTh MPOCTEHIIIE MPOTPaMMHBIE
CpEICTBA U AJICKTPOHHOKOMMYHHUKAITMOHHBIC CHCTEMBI TIPH PEIICHUH CTEPEOMETPHUCCKHUX 3a/1a4; IPUBOJAUTH PUMEPHI
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE;
MIPUMEHSTH MTOJTYYCHHBIC 3HAHUS HA TIPAKTUKE: aHAIM3UPOBATH PEAbHBIC CUTYAIH W IPUMEHSTh H3yUYCHHBIC TIOHITHS B
MpoIIecCe MOMCKA PEIICHUsI MaTeMaTHIECKu CPOpMyIUPOBAHHOM MPOOIIEMBI, MOJICTUPOBATH peabHbIC CUTYAIlUU Ha S3BIKE



re€OMETPHUH, UCCIIEI0BATh MOCTPOECHHBIE MOJIETHN C UCIOJIB30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, ammnapara ajireopsl,
penaTh NPakTUYECKUE 3a]]a4H, CBSI3aHHbBIE C HAXO0KJICHHUEM reOMETPUUYECKUX BEJIMYHUH.
2. Conep:xaHmne TeM y4eOHOI0 Kypca

1. ®ynkiuu 1 ux rpaduku (11 gacon)

Oynkuuu. O61acTh onpeneneHuss 1 MHOXKeCTBO 3HaueHui. ['paduk Pynkiuu. [Toctpoenue rpadhukoB GyHKIUN, 3aJaHHBIX
pa3nuaHbIME crioco0amu. CBoicTBa (PyHKIINN: MOHOTOHHOCTh, Y€THOCTh U HEUETHOCTh, IEPUOANYHOCTD. [IpoMexyTku
BO3pacTaHus U yObIBaHMsI, HAMOOJIBIIIEE U HAUMEHBIIIEE 3HAUCHUSI, TOUKHU dKcTpemyMma [padudeckas narepnperamus. [Ipumepsr
(YHKIIMOHATBHBIX 3aBUCUMOCTEH B peaIbHBIX MPOIIECCaX U SIBJICHUSX.

2. lIpenen GpyHKIIMU 1 HEMPEPHIBHOCTH (4 Haca)

[Tonsitue o HenpepwsiBHOCTH (PyHKITMH. OCHOBHBIC TEOPEMBI O HETIPEPHIBHBIX (QYHKIIHSIX.
[Tonstue o npenene byukiuu B Touke. [loBeaenune GpyHkIuii Ha GECKOHEUHOCTH.

3. O6patHbie QyHKIMH (5 4acoB)

Cnoxunas ¢ynkuus (kommosuius GyHkiuii). Bzaumao oopatasie dynkiuu. O61acTh onpeaeieHus U 00JacTh 3HaYCHUM
oOpatHoit pyHkuu. ['paduk obparnoit pynkunn. Haxoxnenue GyHkiuu, oOpaTHON JaHHOM.

4. IlpousBoaHas ( 8 4acoB).

[TonsiTue 0 MpoOM3BOHON PYHKIMHU, GPU3HMUECKUI U T€OMETPUUECKHUI CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K TpaduKy
¢ynkuuu. [TponsBogHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS U 4acTHOTO. [[pon3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.
[Ipon3BogHBIC CTIOKHON U 0OpaTHOUM (PYHKITHIA.

5. [Ipumenenue npousBoanoi (12 yacos)

[Ipumenenre Mpou3BOAHON K HCCIIEOBAHUIO (DYHKITHI 1 MOCTpOeHHIO TpadukoB. Mcnonb30BaHNe MPOU3BOIHBIX MTPU PEIICHUN
TEKCTOBBIX, PU3NUECKHUX U TEOMETPUICCKUX 3a]1a4, HAXOK/ICHUN HAauOOJIBIITUX ¥ HANMEHBIIINX 3HAUYCHU.



[Tpumepsl UCTIONB30BAHUS MPOU3BOJHOM JIJIs1 HAXOXKIACHUS! HAMTYUIIIETO PelleHrs B MPUKIIAIHBIX 3a1auax. Haxoxnenue
CKOPOCTH JUIsl Mpolecca, 3aJaHHOr0 (popMyJION UK TpadUKOM.

6. IlepBooOpa3Has 1 uHTerpai (8 yacos ).

[Tnomane kpuBoJMHEHHOM Tpamnenuu. [lonstue 06 onpenenennoM unterpaie. Ilepsoodpasnas. [leppooOpasHbie 2JI€EMEHTaAPHBIX
dbyukiuit. [IpaBuia Beraucienus nepBoodpasueix. @opmyna Herotona-JleliOnuia.

[Ipumepsl IpUMEHEHMSI UHTErpajia B PU3UKE U TEOMETPUHU.

7.PaBHOCHIIBHOCTh YpaBHEHUI U HEPABEHCTB (4 yaca)

PaBHOCHIIBbHBIE TpeoOpa3oBaHus ypaBHeHH. PaBHOCHIIbHBIE TpeoOpa3oBaHus
8. YpaBHenusi-cieactBus (4 yaca)

[Tonsitue ypaBHeHus-cienctsus. [lorenuupoBanue norapupMudeckux ypaBHeHu. J[pyrue npeodbpazoBaHusi, NPpUBOASIINE K
YPaBHEHUIO-CIIECTBHUIO.

9. PaBHOCUIIBHOCTh YPAaBHEHUH U HEPABEHCTB cUcTeMaM (8 4acoB)

Pelenue ypaBHeHM ¢ MOMOIIBIO cUCTEM. PerieHne HepaBeHCTB € TOMOIIBIO CUCTEM
10. PaBHOCHILHOCTD ypaBHEHHM Ha MHOKECTBAX (4 4acoB)

11. PaBHOCHILHOCTh HEPABEHCTB HA MHOXKECTBAX (4 4acoB)

OcCHOBHBIE PUEMBI PEILICHUS CUCTEM YPABHEHUM: MOJICTAHOBKA, alireOpanyecKoe CI0KEHUE, BBEJIEHNE HOBBIX TEPEMEHHBIX.
PaBHOCHMIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM. . PellleHre nppallMOHAJIBHBIX HEPABEHCTB. PellleHne cCUCTEM ypaBHEHH C
JIIBYMsI HEU3BECTHBIMU ITPOCTEUIINX TUIIOB. PEIIeHNE CUCTEM HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

12. Metoa mpoMeXyTKOB JIJIsl ypaBHEHUM U HEPABEHCTB (5 4acoB)

Hcnonb30BaHne CBOMCTB U rpaduKoB (PyHKINN MTPU PEIICHUN YpaBHEHUN 1 HepaBeHCTB. Meron nntepBanoB. M3o0paxkenue Ha
KOOPAMHATHOM IIJIOCKOCTA MHOKECTBA PEIICHUN YPABHEHUM U HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.



13. CucreMbl ypaBHEHHUM C HECKOJILKMMHU HEU3BECTHBIMU (6 4acOB)
PaBHocuiibHOCTB cucteM. Crucrema —cienctere. Metos 3aMeHbl HEM3BECTHBIX.
14. Meton koopauHaT B ipocTpaHcTBe (15 yacoB)

JlexapToBbI KOOPAMHATHI B TpocTpaHcTBE. DOpMyIia pacCTOSTHUS MEXAY ABYMSI TOUKaMU. Y paBHEHHs cepbl U TIOCKOCTH.
dopMyia pacCTOSIHUSL OT TOUYKH J0 MIOCKOCTH.

VYron mexay Bekropamu. CKaJIsipHOE ITPOU3BEIEHNUE BEKTOPOB.
LentpanbHas cummerpusi. OceBas cuMMeTpus. 3epKanbHas cummeTpus. [lapannenbHblil nepeHoc.
18.Tena u moBepxHoCcTHU BpaieHus (16 yacon)

Hununanp u konyc. Y cedeHHblil konyc. OCHOBaHuUE, BBICOTA, OOKOBasI TIOBEPXHOCTbh, 00pa3yrolas, pazsepTka. OceBble CeueHus u
CEYEeHUs MMAPAIIEIbHBIE OCHOBAHUIO.

Hlap u cdepa, ux ceueHus. DIHIC, rUNepoOoa, napadona kak ceueHus: kKonyca. Kacarenpnas miockocts K chepe. Chepa,
BITMCaHHas1 B MHOTOrpaHHuK. Cdepa, onmrcaHHasi OKOJIO MHOTOTPaHHUKA.

[umuHapUYeCcKre ¥ KOHMYECKUE TIOBEPXHOCTH
18 .O6bemsl Ten (16 yacoB)
[Toustue 00 00beMe Tena. OTHOLIEHHE 00BLEMOB MOIOOHBIX TEI.

®opMyibl 00beMa Ky0a, IpSIMOYTOJIBLHOTO Napalijiesienuneia, Tpu3Msbl, HIUHIpa. Dopmyisl 00bemMa NUpaMUJIbl U KOHYCA.
®opMyIibl TIOMAAN TOBEPXHOCTEH IMIMHAPA U KOHyca. DopMyiibl 00beMa 1apa v Mmiomaau chephl.

19. IToBTOpeHue (94acon)

B pesynbraTe n3yueHus MaTeMaTUKH Ha MPO(UILHOM YPOBHE B CTapIICH IIKOJIE 00y4YarOIUNACS:

HAYYHUTCHA IIOHUMATb



3HAYCHHUE MAaTeMaTUYCCKON HAayKHN IJId pCIICHUA 3ada4, BOSHUKAIOIINUX B TCOPHUU U ITPAKTHUKE, INUPOTY U OIrPaHUUCHHOCTD
IMPUMCHCHUS MAaTCMATHUYCCKUX METOJ0B K aHAJIU3Y U UCCICAOBAHNIO ITPOLCCCOB U SIBIICHUM B IIpHUpPOJAC U O6HI€CTB€;

3HAUYCHUEC IIPAKTUKHU U BOIIPOCOB, BO3HUKAIOIIINUX B caMon MAaT€MATHUKE, OJIA (bOpMI/IPOBaHI/IH " pa3sBUTUA MaTEMaTUYE€CKOMU HAyKH,

HNJICHU paCHIMPCHUA YUCIIOBBIX MHOKCCTB KakK criocoba INOCTPOCHHUA HOBOI'O MAaTCMATHYCCKOI'O allriapara Ajisd pCliCHA
MMPaKTUYCCKUX 3aJla4 U BHYTPCHHHUX 3aJlad MaTCMATHUKH,

3Ha4YCHUE Ujel, METOJ0B U PE3yIHTATOB aareOpbl U MaTEeMaTHYECKOTO aHAIM3a JJIsl TOCTPOCHHS MOJICJICH pealIbHBIX MPOIIECCOB
Y CUTYyaluu;

YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB JIOTUKA MAaTEMaTHUECKUX PACCYKICHUH, UX MPUMEHUMOCTD B Pa3IMYHBIX 001aCTAX
YEJI0BEYECKOU AEATEIBHOCTH;

paznuure TpeOoBaHU, MPEeIbABISEMBIX K J0Ka3aTeIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX, COLUAIIbBHO-3KOHOMUYECKHUX U
I'YMaHUTapHBIX HAyKax, HA IPAKTHUKE;

BEPOSITHOCTHBIX XapaKTep Pa3IMYHbIX IIPOLIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEr0 MHUPA.

YucnoBbie 1 OyKBEHHBIE BHIPAKECHUSI.
Hayuwurces :

BBITIOJHATh apU(PMETUUECKUE IEHCTBUS, COUETAs] YCTHBIE U MIUCbMEHHBIE IPUEMBI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOMICTB;
HaXOJIUTh 3HAYECHUS KOPHS HATypaJIbHOM CTENEHH, CTETIEHH C PallMOHAJIbHBIM MTOKa3aTesieM, Joraprudma, UCIoJb3ys Mpu
HEO0OXOAMMOCTH BBIYMCIIMTENIbHBIE YCTPOMCTBA; MOJIb30BATHCS OLICHKON M MPUKUAKOMN MpY MPaKTUYECKUX pacueTax;

IMPUMCHATD ITOHATHSA, CBA3AHHBIC C JCTIMMOCTLIO HEJIbIX YHUCCII, ITPHU PCIICHHUN MATCMATHYCCKHUX 3aaa4,
HaXO0AWTb KOPHW MHOI'OYJICHOB C OlIHOfI HCpCMCHHOfI, pacKiIaablBaTb MHOT'OYJICHBI HA MHOKHUTCIIN,

MPOBOAUTH MPEOOPA30BAHUS YUCIOBBIX M OYKBEHHBIX BBIPAXKEHH, BKIIIOUAIOIIUX CTENEHH, PaJAUKAIbI, Jorapu(Mbl U
TPUTOHOMETpHUECKHE QYHKIUU.

Moxet HAaYIUTHCA UCIIOJIB30BATh HpI/I06peTeHHI)Ie 3HAHUA U YMCHUA B HpaKTI/I‘—IeCKOﬁ ACATCIIPHOCTHU 1 HOBCGI[H@BHOﬁ KHN3HH AJIA



NPaKTUYECKUX pacueTOB 10 popMyiaM, BKIr0OYask (GOpMYJIbl, COAEpPKAIIUE CTEIIEHH, PAAUKAJIbL, JorapudMbl U
TpUTOHOMETpHUUYECKUE GYHKIUU, TPU HEOOXOIMMOCTH UCIOJIb3YS CIIPABOYHBIE MATEPUAJIbl U IPOCTEUILINE BEIYUCIUTEIbHBIC
YCTPOMCTBA.

OyHKIMHU U TpaQuKH.
Hayuwures :

OTIpeIeNATh 3HaYeHNe (PYHKINU 110 3HAUEHUIO apryMEeHTa PY Pa3IuYHbIX crioco0ax 3agaHus QyHKINU;

CTPOUTH IpaPUKU U3yUYEHHBIX (YHKIUH, BHITIOIHATH IPe0Opa3oBaHus rpa)KoB;

OTUCHIBATh MO TpaduKy U 1o GopMylie TOBEIEHNE U CBOWCTBA (DYHKIIUH;

peliaTh ypaBHEHUS, CHCTEMbI YpaBHEHH, HEPaBEHCTBA, UCIOJIb3YS CBOMCTBA PYHKIMI U X TpaduyecKue NpeCTaBICHUS;

MoskeT HayqUThCs UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKON JESITEIbHOCTH U TOBCETHEBHOM KU3HU 1A
OTHCAHUs U UCCIEAOBAHUA C TOMOIIbIO (PYHKIIMI peaNbHbIX 3aBUCUMOCTEH, MPEACTaBICHUS UX IpadUUeCKu; HHTEPIIPETallun
rpauKoOB peaIbHbIX MPOLIECCOB.

Hauana MaremaTuyeckoro anaiamsa.
Hayuwures :

HaXOJIUTh CyMMY O€CKOHEUHO YOBIBAIOIEH T€OMETPUUYECKUN TPOTPECCHUH;

YpaBHEHNS 1 HEPABEHCTBA.
Hayuwnres :

penaTh pallioHaIbHbIE, TOKa3aTeNIbHbIE U JIOTapU(PMUUECKUE YPAaBHEHHS M HEPABEHCTBA, UPPAIlMOHAIIbHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBIL;

NOKa3bIBaATh HCCJIOKHBIC HCPABCHCTBA,

pemaTh TEKCTOBBIE 33/1a4 C IIOMOLIBIO COCTABIICHUS YPABHEHUM, U HEPABEHCTB, HHTEPIPETUPYS PE3YJIbTAT C YIETOM
OTPAaHUYEHMU YCIIOBHUA 3aa4H;



n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTU MHOKECTBA PELICHUM YpaBHEHUI U HEPABEHCTB C ABYMs [IEPEMEHHBIMU U UX CUCTEM;
HaXOAUTb MPUOIM>KEHHbIE PEIICHNs YPaBHEHUN U UX CUCTEM, UCIIOJIb3Ys TpaduuecKuil METOS;

peliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IPUMEHEHUEM I'pah)UUECKUX MPEACTABICHUI, CBOMCTB (QYHKIIUI, TPOU3BOIHOM;
MoskeT HayqUTbCs UCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKON JESITEIbHOCTH U IOBCEIHEBHOM KU3HHU IS
IIOCTPOEHUS U UCCIIENOBAHNS POCTEMIINX MATEMATUYECKUX MOJECIICH.

DeMeHTbl KOMOWHATOPUKH, CTATUCTUKHU U TEOPUU BEPOSTHOCTEH.

Hayuurces :

pelaTh IpocTeiire KOMOMHATOPHBIE 33/1a4l METOAOM Iepedopa, a TAKKe C UCIOIb30BAaHUEM U3BECTHBIX (opMyI,
TpeyroabHuka [lackans; Beruuciars koadunuentsl 6nHoMa HeioToHa 10 popMyITie U ¢ UCIOIB30BaHUEM TPEYTOJIbHUKA
ITackans;

BBIUUCIISITh, B MPOCTEUIINX CIIy4asiX, BEPOATHOCTU COOBITHI HA OCHOBE MOJICUETa YHCIIa UCXOI0B.

Moxet HAaYIUTHCA UCIIOJIb30BATh HpI/IO6peTeHHI)Ie 3HAHHUA U YMCHUS B HpaKTH‘leCKOI)'I ACATCIIPHOCTU 1 HOBCGHHGBHOI;'I KU3HHN OJIA
aHalIi3a PCaJIbHbIX YMCJIOBBIX JAHHBIX, ITPCACTABJICHHBLIX B BUJAC AUArpaMmMm, Fpa(I)I/IKOB; JJI aHaJIn3a I/IH(bOpMaI_II/II/I
CTaTUCTUYCCKOI'O XapaKTepa.

['eomeTpust.
Hayuwurces :

pacro3HaBaTh Ha YePTEKaxX M MOCIIAX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTH TPEXMEPHBIC OOBEKTHI C UX OMUCAHHSIMH,
M300paKEHUSIMU;

OMKCHIBATH B3aUMHOE PACTIOJIOKEHHE MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE, ApTyMEHTHUPOBATH CBOU CYKJIEHUS 00 3TOM
PaCIOJIOKECHUH;

aHAJIM3UPOBATh B MPOCTEUIINX CIyYasiX B3aUMHOE PACIIOIOKEHHE 0ObEKTOB B IPOCTPAHCTBE;



M300pakaTb OCHOBHbIE MHOTOTPAaHHUKHU U KPYTJIbI€ TEJA; BBIOJIHATh YEPTEXKHU M0 YCIOBUAM 3a/1a4;
CTPOUTH MPOCTENIINE CeUeHUS KyOa, MPU3MbIL, TUPAMUJIbL;

pemaTh MIAHUMETPUICCKHE U TTPOCTEUIIINE CTEPEOMETPUICCKUE 3a/1a4l Ha HAX0XJICHHE T€OMETPUUSCKUX BEJTUMYUH (JIJTHH,
YTJIOB, TJIOIIA/IeH, 00BEMOB);

UCIIOJIb30BaTh IPU PELIEHUU CTEPEOMETPUUECKUX 3a]ay IUIAHUMETPUUECKHUE (DAKThl U1 METO/BI;

IIPOBOJMTH J0KA3aTECIIbHBIC PACCYKIECHUS B XOI€ PELLIECHUs 3a/1a4;

MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTH U MOBCEAHEBHON KU3HU JIJIS:
UCCIIeIOBaHMs (MOAECTUPOBAHNS) HECIOKHBIX TPAKTUUECKUX CUTYaI[il HA OCHOBE M3Y4YEHHBIX (POPMYI U CBOMCTB GUryp;

BBIUHCIICHHS] 00BEMOB U TIOIIA/IEH MTOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEJ MPHU PEUICHUH MPAKTUYECKUX 33714, UCIIOIB3YS MpU
HEO0OXOIMMOCTH CIIPABOYHHUKYU M BHIYMCIUTENbHBIE YCTPOHCTBA.

3. IlpumepHOe TeMaTHYeCKOe IIIAHUPOBaHue 1ist 11A kiacca

Ne n/mt [HanmMeHOBaHue pa3enioB U TeM Koun-Bo gacos
MPOTPaMMBbI
1. |®yHkiuu u ux rpaduku 10
2. |[Ipenen ¢pyHKIHU U HEMPEPHIBHOCTD 4
3. |OO6patHbie QyHKITUH 3
4. |IIpomsBoanast 8
5. |lIpumeHeHne NpOU3BOAHON 12
6. |l[lepBooOpasHas U HHTETpAJ 8




7. |PaBHOCHMJIBHOCTH YPAaBHEHHUU U HEPABEHCTB 4
8 |YpaBHeHus-cnencTBus 4
9. |PaBHOCMJIBHOCTH ypaBHEHHUU U HEPABEHCTB CUCTEMaM 8
10. |PaBHOCMIBHOCTH ypaBHEHUI HA MHOXKECTBAX 4
11. |PaBHOCMIBHOCTH HEPABEHCTB HA MHOXKECTBAX 4
12. |Metoa mpoMeXyTKOB JIJIsl ypaBHEHUI 1 HEPABEHCTB 5
13. |Cucremsbl ypaBHEHHIA ¢ HECKOJIBKUMH HEU3BECTHBIMHU 6
14. |Metoa KOOpAUHAT B IPOCTPAHCTBE 16
15 |Hwunmungp, kKoHyC U HIap 14
16 |OO6bems! Ten 17
17 |IloBTOpenue 5
Bcero 132




KanennapHo-remaruueckoe mianupoBanue B 11 A kmnacce

byukmy crp.164(1)

Ne yp HanmMeHoBaHue n3ydaeMoi TEMbI Hara /lara pakTruuecku ONeKTpOHHBIE
obpa3oBaTebHbIE
pecypcsl

1 DnemMeHTapHble QyHKITUH http :// www . edu . ru
2 O6nacTts onpeaeneHus U 0061acTh H3MeHeHUsT PyHKIMU. OrpaHUYEHHOCTD (QYHKITHH https://resh.edu.ru
3 YeTHOCTh, HEUETHOCTb, IEPUOINIHOCTD (DYHKITHIA
4 YeTHOCTh, HEYETHOCTD, TIEPHOAUTHOCTD (PYHKIIUH http :// www . edu . ru
5 [TpomexyTKu BO3pacTaHusl, yOBIBaHUs, 3HAKOTIOCTOSIHCTBA U HYJIU (PYHKIIUN http://alexlarin.net
6 [TpoMesxxyTKH BO3pacTaHusi, yObIBAHUsI, 3HAKOIIOCTOSIHCTBA ¥ HYJTU (DYHKIIUU https://resh.edu.ru
7 UccnenoBanue GyHKIUI U TOCTPOCHHE HX TPAPUKOB IIEMEHTAPHBIMHA METOJAMU
8 OcHOBHBIE CITOCOOBI MpeoOpazoBaHus rpaduKoB http :// www . edu . ru
9 I'paduku GpyHKIMIA, CBSI3aHHBIX C MOTYJIEM https://ege.sdamgia.ru
10 OTHOCTOPOHHUE TIPEIEITBI
11 CBoiicTBa mpeesioB PyHKINH

12 [NoHsATHE HETIPEPHIBHOCTU (QYHKIHU
13 HenpepbIBHOCTB 351IeMEHTAPHBIX (DYHKITHIA http :// www . edu . ru
14 [Tonsitue oOpaTHON (QyHKIIMU
15 B3aumHO oOpatHBIC PYHKIHN http :// www . edu . ru
16 OOpaTHbIe TPUTOHOMETPUYECKHE (DYHKITH https://resh.edu.ru
17 KonTponbshas padbotst Nel mo teme «DPyHkius, rpaduku nmpenen GyHKIMHA U 00paTHbIE




18 AHanu3 KOHTPOJIbHOM paboThI. http :// www . edu . ru
19 [IpssMoyrosnpHas cucteMa KOOPAUHAT B IPOCTPAHCTBE https://resh.edu.ru

20 Koopnunate! BekTopa

21 CBsi3p MEXAYy KOOpJUHATAMH TOYKH M KOOPJAWHATAMU BEKTOPA http :// www . edu . ru
22 CBsI3b MKy KOOPIMHATAMH TOUYKH U KOOPAWHATAME BEKTOPA

23 [Ipocreiimue 3a1a4n B KOOpAUHATAX. https://resh.edu.ru

24 [Ipocreifiue 3a1aun B KOOpAUHATAX.

25 Pemrenue 3anau no reme: «IIpocreiime 3a1a4u B KOOPANHATAX http :// www . edu . ru
26 Yron Mexy BeKTopamu https://ege.sdamgia.ru
27 CkaisipHOE MTPOM3BEICHUE BEKTOPOB

28 Brruucnenre yrioB MeXIy IpSMBIMHU U INIOCKOCTSIMH

29 . Beraucnenue yriioB Mex 1y IpsMbIMU U TUIOCKOCTSMH http://alexlarin.net
30 YpaBuenue miockocTd. PaccrosiHre OT TOYKH A0 TIOCKOCTH. http :// www . edu . ru
31 HentpanbHasg cummerpust. OceBasi CHMMETpUS

32 Cummetpus. [lapanienbHblil mepeHoc. http :// www . edu . ru
33 KonTponbsHas pabotaNe2 mo teme: «MeTo KOOPAUHAT B MPOCTpaHCTBE» cTp.19(2)

34 AHanu3 KOHTPOJIbHOM paboThI http :// www . edu . ru
35 [TonsiTHe Mpon3BoAHOM

36 [IpousBoaHast CyMMBI.

37 [IpousBoaHast pa3HOCTH.

38 HenpepriBHOCTS PYHKIINY, UMEIONINX MPOU3BOIHYI0. nddhepenmman




39 [TpounsBoaHast mpou3BeaCHUS. http :// www . edu . ru
40 [IpousBoaHast yacTHOTO https://resh.edu.ru

41 [pousBoaHas coXHON HYHKIUH

42 KonTponbsHas padota Ne3 no Teme «IIpousBogHas»ctp.167(1)

43 AHanu3 KOHTPOILHOU paboTHI. http://alexlarin.net
44 [Monstue munmuuapa Iunuamp. https://resh.edu.ru

45 [Inomaas NOBEpXHOCTH LIWIIMH]IPA.

46 ITonsiTHE KOHYCA. http :// www . edu . ru
47 [Tnomaas MOBEpXHOCTH KOHYCA. https://ege.sdamgia.ru
48 VYceueHHBIN KOHYC

49 Cdepa u map

50 VpaBHenue chepbl http://alexlarin.net
51 B3aumHoe pacmonoxeHue cepsl ¥ IIOCKOCTH. http :/ www . edu . ru
52 [Tnomane cdepsr.

53 PasHple 3a1aun HAa MHOTOTPaHHUKY, HUJIUHAP, KOHYC, IIap. http :/ www . edu . ru
54 CeueHust WIMHIPUIECKON U KOHUYECKOW MTOBEPXHOCTEH https://resh.edu.ru

55 CeueHust WIMHIPUIECKOW U KOHUYECKON MTOBEPXHOCTEH http :// www . edu . ru
56 Kontponehas pabotaNe4 o teme «Tena Bpamienus» ctp.34(2)

57 AHaM3 KOHTPOJILHOU PaOOTHI https://resh.edu.ru

58 MakcuMyM ¥ MUHUMYM (DyHKIMH http://alexlarin.net
59 MakcuMyM ¥ MEHUMYM (pyHKIIH http :// www . edu . ru




60 YpaBHeHue KacaTenbHON

61 [IpubKeHHBIC BEIYUCICHHS https://resh.edu.ru

62 Bospacranue u yobiBanue GpyHKIui

63 Bospacranue u yobiBaHue (QyHKIIHN http :// www . edu . ru
64 JKkcTpeMyM (QYHKIMU ¢ €IMHCTBEHHOW KPUTUIECKON TOUKOM https://ege.sdamgia.ru
65 3amauu Ha MAKCUMYM U MHHUMYM

66 3anayu Ha MAKCUMYM U MUHUMYM

67 [MocTpoenue rpadukoB PYHKIHIA C TPUMEHEHUEM IIPOU3BOTHAS http://alexlarin.net
68 KonTponbshas pabota Ne5 o Teme «IIpumeHenne npou3BogHOW» cTp.169 (1)

69 AnHaim3 KOHTPOJILHOM pabOTHI.

70 ITonstre oObeMma. http :// www . edu . ru
71 O0BEM IPSIMOYTOJIBHOTO MapalljIeTeHea https://resh.edu.ru

72 O0BEM MPSIMOYTOIBHOTO MapalIeICIuIeIa http :// www . edu . ru
73 O0BEM NIPSIMO# IPU3MBI U IWITHHIPA http :// www . edu . ru
74 O0BEM NIPSIMOi MPU3MBI U IIUIHHPA https://resh.edu.ru

75 O0BbEM HAKIIOHHON TIPU3MBIL.

76 O0BbEM HAKIIOHHOW TIPU3MBI. http :// www . edu . ru
77 O6bEM nupamMuIb! http://alexlarin.net
78 O0bEM TUpaMUJIBI

79 O0BEéM KoHyCa

80 O0BEéM KoHyCa http :/ www . edu . ru




81 O0béM 1rapa https://ege.sdamgia.ru
82 O6béM mapa

83 O0BEM 11apa 1 IIomaab chepsl

84 O0bEM 11apa u TIomaab chepbl

85 Konrponbshas padora Ne6 mo teme «O0beMbl Tem»eTp.53(2)

86 AHanu3 KOHTPOJIbHOM padoThl. [ToBTOpeHue mo teme «OO0BEMBI Tem

87 [Tonstue nepBooOpazHoi http :// www . edu . ru
88 [TonsTue nepBooOpazHOi https://resh.edu.ru

89 [Tonsitre nepBooOpa3HOi http :// www . edu . ru
90 Inomans KpUBOIMHEHHON Tpaleuy http://alexlarin.net
91 OrnpeseneH b UHTErpa

92 [TpubrmKeHHOE BHIYMCIICHHE ONPEISIICHHOTO HHTETpajia

93 ®dopmyna Hetorona-Jlelioauia

94 ®dopmyna Hetotona-Jlelioauia http :// www . edu . ru
95 Konrponpshnas padora Ne7 mo teme «IlepBooOpaznas u uarerpam» ctp.171 (1)

96 AHaM3 KOHTPOJILHOM PaOOTHI.

97 PaBHOCHITBHBIE TIPEOOPA30BaHUs YpaBHEHU I

98 PaBHOCHITEHBIE TIPEOOPa30BaHUs YpaBHEHUH http :// www . edu . ru
99 PaBHOCHITEHBIE TIPEOOpa30BaHUs YpaBHEHUH

100 PaBHOCHIIBHBIE TIPEOOPa30BaHUS HEPABEHCTB https://resh.edu.ru




101 PaBHOCHITEHBIE TIPEOOPa30BaHUs HEPABCHCTB
102 [TonsiTHEe ypaBHEHUS- CIEACTBUSA http :// www . edu . ru
103 Bo3sBeneHue ypaBHEHHS B UETHYIO CTETICHb https://ege.sdamgia.ru
104 [ToTeHnmpoBanue JorapuhMUUECKUX YpaBHECHHUH
105 Jpyrue npeoOpa3zoBaHusi, IPUBOJISIIUE K YPABHEHHUIO-CIICICTBHIO http://alexlarin.net
106 OCHOBHBIE ITOHATHS http :// www . edu . ru
107 Pemrenue ypaBHeHUH ¢ TOMOIIBIO CHCTEM https://resh.edu.ru
108 Pemrenne ypaBHEeHUH ¢ MOMOIIBIO CHCTEM
109 Penienne HepaBEHCTB € MOMONIBIO CUCTEM http :// www . edu . ru
110 PeleHyre HEPABEHCTB € MIOMOLIBIO CHCTEM http://alexlarin.net
111 OCHOBHBIC TIOHITHS https://resh.edu.ru
112 Bo3BeneHnue ypaBHEHHS B UETHYIO CTETICHb
113 KonTponbsHas pabota Ne8 no Teme «YpaBHerus» ctp.174 (1)
114 AHaim3 KOHTPOJILHOM pabOTHI.
115 OcHoBHbIe OHATHA .B03BeIeHNE HEPABEHCTB B YETHYIO CTEMEHb https://ege.sdamgia.ru
116 Bo3BeneHne HepaBEHCTB B YETHYIO CTENIEHB
117 YpaBHEHUs ¢ MOIYJISIMHA
118 Hepasenctsa ¢ mogynsmu
119 Meto MHTEPBAIIOB ISl HEMPEPBIBHBIX (PYHKIIUH http :// www . edu . ru
120 MeTo HHTEPBAJIOB Il HEMPEPHIBHBIX (DYHKITHIA
121 PaBHOCHIBHOCTE CUCTEM
122 PaBHOCUIBHOCTE CHUCTEM http :// www . edu . ru
123 Cucrema-ciencTsue https://resh.edu.ru




124 Cucrema-criencraue http :// www . edu . ru
125 Merto/ 3aMeHBI HEU3BECTHBIX http :// www . edu . ru
126 Kontponwshas padborta Ne9no teme «Hepasencrsa» ctp.175(1)

127 AHaM3 KOHTPOJILHOM PaOOTHI.

128 [ToBTOpenue «MeToa KOOpIuHAT

129 [ToBropenne «unuuap. Konyc.lllap» http :// www . edu . ru
130 [TorTOpenue o Teme «OOLEMBIY

131 [ToBTopenue no Teme «IIpon3BogHas» https://resh.edu.ru
132 IToBTOpenue no teme «lIpunoxkeHre nporu3BOAHOW

Kputepuu u HOpMBI OLICHKM 3HAHUH, YMEHU U HABBIKOB

o0yJaronuxcsi Mo MaTeMaTuKe

1.01eHKa MUCbMEHHBIX KOHTPOJIBHBIX Pa0OT 00yJaromuxcsi o MaTeMaTHKe.

OTBeT OlleHUBAETCSI OTMETKOM «5», eclu: paboTa BBITIOJIIHEHA TTOJTHOCTHIO;

-B JIOTUYECKUX PACCYKICHUSIX U OO0OCHOBAHUH PEUICHUS HET MPOOEIOB M OLTHOOK;

-B PEIICHUH HET MaTEeMaTUYECKUX OIMMOOK (BO3MOXKHA OJTHA HETOYHOCTH, OITUCKA, KOTOPAasi HE SBISETCS CIEACTBHEM HE3HAHUS UM HETIOHUMAaHUS
y4eOHOT0 MaTepuana).

OtmeTKa «4» CTaBUTCS B CIICAYIONIUX CIydasx: padoTa BHIMOJIHEHA MMOJIHOCTHIO, HO 00OCHOBAHUS IIATOB PEIICHUS HEJJOCTATOYHBI (€CIIH YMEHHE
00OCHOBBIBaTh PACCYKIEHUS HE SIBIISIOCH CIIEHUANTbHBIM O0BEKTOM MPOBEPKH ); JOMYIIECHBI OHA OIIHOKa UK €CTh JIBa — TPU HEJ0UETA B BHIKIIAJKAX,
PUCYHKAX, YepPTeKaxX MU

rpadukax (ecyiv 3TH BUJIbI padOT HE SBJSUIUCH CIICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

OTtmetka «3» CTaBUTCS, €CIH: JOMYIIEHO OoJiee OAHOM OMMOKY MK 0oJiee IBYX — TPEX HEIOUETOB B BHIKJIAJKAX, YEPTEkKax WU rpadukax, HO
oOy4aromuiicss 00agaeT o0s3aTeNbHBIMU YMEHUSIMH 110

OtmeTKa «2» CTaBUTCS, €CITU: JIOMYIIEHBI CYIIECTBEHHBIC OMMOKH, TTOKA3aBIIHe, YTO 00yUJaIONUiCcs He 00sIaaeT 00s13aTeIbHBIMU YMEHUSMU TI0
JAaHHOU TeMe B MOJHON Mepe. YUUTeNb MOKET MOBBICUTh OTMETKY 32 OPUTMHAJIBHBIN OTBET Ha BOIPOC UM OPUTHHAJILHOE PELIeHUE 3aa4u, KOTOPbIe
CBHJIETEIILCTBYIOT O

BBICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YyYaroIIerocs; 3a perieHue 0osee cIoKHOM 3a1a4u WM OTBET Ha OoJiee CI0KHBINA BOIPOC, MPEATI0KEHHBIE
oOyuJaromemMycs JOTIOTHATEIHHO MOCIIE BBITIOTHEHHS] UM KaKUX-TU00 IPYruX 3a1aHui.

2 OreHKa YCTHBIX OTBETOB OOYJAIOITUXCS TI0 MAaTEMATHKE.

OtmeTKa «5» CTaBUTHCS, €CITU YICHHK:

-TI0JTHO PACKPBUI COJIepKaHne MaTepuana B 00beMe, MPeayCMOTPEHHOM MPOrpaMMOi U Y4eOHUKOM;

-M3JI0KWIT MaTepUajl TPAMOTHBIM SI3BIKOM, TOYHO UCIIONB3YS MATEMAaTUYECKYIO TEPMUHOJIOTHUIO U CUMBOIIMKY, B OMPEICICHHON JTOTHYECKON



MOCIIE0BATEIHHOCTH;
-IIPaBUJILHO BBITIOJHWI PHCYHKH, YEPTEKH, IPaUKH, COMYTCTBYIOIIHE OTBETY

-TI0Ka3aJI YMEHHE WJUTFOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEPAMH, TPUMEHSTh €€ B HOBOW CUTYAIlUU MPU BHITIOJTHEHUH MTPAKTUYECKOTO 33 JaHuUS;
-TPOJIEMOHCTPUPOBAIT 3HAHUE TEOPHH PaHEe H3yUCHHBIX COMYTCTBYIOUINX TEM,

c(hOPMHUPOBAHHOCTH H YCTOWYHBOCTh UCTIONIB3YEMBIX TIPU OTBETEC YMEHUI U HABBIKOB,

-0TBEYAJ CAMOCTOSATENBHO, €3 HABOISIIUX BOIPOCOB YUYUTEIIST; BO3ZMOXKHBI OJTHA — JIBE HETOYHOCTH IPH OCBEIIEHIH BTOPOCTEIICHHBIX BOIIPOCOB HJIH B
BBIKJIQ/IKaX, KOTOPBIE YUYEHUK JIETKO UCTIPABUII TTOCIIC 3aMEUaHUS YUUTEIIS.

OtMmeTKa «4» CTaBUTHCS, €CITH YIOBIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OIEHKY «5», HO TIPY 3TOM UMEET OJINH M3 HEJJOCTATKOB:

-B M3JI0KCHHUH JIOMYIICHBI HEOOIbIITNE MPOOETbl, HE HCKA3UBIIIECE

MaTeMaTHYECKOE COJIEpyKaHHE OTBETA;

-Jl OITYIIICHBI OJIUH — J[Ba HEJIOUETa MPU OCBEIIEHUH OCHOBHOTO COACPKAHHSI OTBETA, UCIIPABJIICHHBIC ITOCIIE 3aMEUaHUs YUUTEsT; JOMYIIEHbI OIHOKa
WM 0oJiee ABYX HEJOYETOB ITPH OCBEIICHHH BTOPOCTETICHHBIX BOITPOCOB MIIH B BBIKJIAAKAX, JIETKO UCTIPABIICHHBIE TTOCIIC 3aMEYaHUs YIUTEIIS.
OtmeTka «3» CTaBUTCS ,&CITU HETIOTHO PACKPBITO COJIEp:KaHue MaTepuaiia (CoaepKaHue H3I0KEHO

(dbparMeHTapHO, HE BCET/Ia IOCIIEI0BATENBHO), HO TIOKAa3aHO 00IIee MOHUMaHUe BOIPOCa U MPOIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC /IS
YCBOCHHUSI POTPAMMHOT0 MaTepuaa;

- IMEJINCH 3aTPyTHEHHS WIH JONYIICHBI OIMOKYU B OTIPEACTICHUN MaTeMaTHUECKOW TEPMUHOJIOTHH, YEPTEXKaX, BEIKIIAIKAX, UCTIPABICHHBIC TIOCIIe
HECKOJIbKUX HABOJAIIMX BOMIPOCOB YUUTENS; YICHUK HE CIIPABHIICS C

MIPUMEHEHHEM TEOPUHU B HOBOUM CUTYAI[H MPHU BHIMOTHECHUH MTPAKTUIECKOTO 33aJaHusl, HO BHITIOTHIII 33JJaHHs 005S3aTEIHbHOTO YPOBHS CIIOKHOCTH T10
JaHHOM TeMe; MPH JOCTATOYHOM 3HAHWUHU TEOPETHUECKOTO MaTepralia BhISBJICHA HEIOCTaTOYHAS C(OOPMUPOBAHHOCTh OCHOBHBIX YMEHUH M HABBIKOB.
OtmeTKa «2» CTaBUTCS B CIICAYIONIUX CIydasx: HE PaCKPBITO OCHOBHOE COJIEpKaHUE YIeOHOTO

Marepuaia; oOHapy>KEHO HEe3HaHHE YUYCHUKOM OOJIbIIIeH WM HanboJiee BaKHOM YacTh y4eOHOTro MaTepuasa; JOMyIIeHbI OIIMOKH B OMPEICTICHUN
MOHSTHIA, TP UCIIOJIb30BAHUN MAaTEMATHUECKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WIH rpadrKax, B BBIKJIAKAX, KOTOPbIE HE UCIIPABIICHBI MTOCIIE
HECKOJIbKUX HABOJISIIMX BOIIPOCOB YUUTEIIS.

O6m1as knaccudukanus ommdoK

[Ipu onieHKe 3HAHUI, YMEHUI U HaBBIKOB O0YUYaIOIIMXCS CIEAYET YIUTHIBATh BCE OMUOKH (TpyObIe U

HEerpyOble) U HeTOUETHI.

['pyOBIMH cunTalOTCS OMIUOKH:

- He3HAHHE OTPE/IEIICHNS OCHOBHBIX MOHSITHIA, 3aKOHOB, MPABUJI, OCHOBHBIX MTOJIOKEHHUI TEOPUH,

He3HaHue (HopMyJI, OOIIETIPUHSITHIX CHMBOJIOB 0003HAYCHHU BEIMYHH, SIUHUI] UX U3MEPCHUS;

- He3HAHHE HAUMEHOBAHHI €TUHUI] H3MEPEHUS;

- HEyMEHUE BBIICIUTH B OTBETE IIaBHOC;

- HEyMEHHE MPUMEHSATH 3HAHUS, aITOPUTMBI JIJISl pEIICHHS 3a/1a4;

- HEYMEHHE JIeIaTh BBIBOIBI U 000OIICHHS;

- HEYMEHHE YUTATh U CTPOUTH TPaPUKH;

- HEyMEHUE I0JIb30BaThCS IEPBOMCTOYHUKAMH, YICOHHKOM M CITPABOYHUKAMU;

- IOTePsI KOPHS WU COXpaHEHUE TTOCTOPOHHETO KOPHS;

- oTOpackiBanme 0e3 00BICHEHU OJJHOTO U3 HUX;



- PaBHO3HAYHbIE UM OIIMOKU;

- BBIYMCIUTENbHBIE OITNOKH, €CTM OHU HE SBIIAIOTCS OMHUCKOI;

- IOTUYECKHE OMIMOKH.

K HerpyObIm ommbkam ciieryeT OTHECTH:

- HETOYHOCTHh (POPMYITHPOBOK, ONIPEICICHIH, TOHSITHIA, TECOPHU, BRI3BAaHHAS HEMTOJIHOTON OXBaTa
OCHOBHBIX IIPU3HAKOB OINPEAEIIIEMOTO MMOHATHS WIA 3aMEHOM OJTHOTO - IBYX U3 3TUX MPU3HAKOB
BTOPOCTETICHHBIMU;

- HETOYHOCTh TpaduKa;

- HepaIlMoHaIbHBIA METO/] PEIICHHsI 3314 WJIK HEJIOCTATOYHO IPOAYMAaHHBIH MJIaH OTBETa (HapyIICHHE
JIOTUKH, TIOJIMEHA OT/ENIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTENICHHBIMHU );

- HepalroHaJIbHbIE METOIBI PAOOTHI CO CITPABOYHOM U APYTOil TUTEPATYPO;

- HEyMEHHeE pellaTh 3aJ1a4M, BHIIOIHATh 3aJaHusl B 0011IeM BUJIE.

Henoueramu sBisrores:

- HepalloHalbHbIE IPUEMBI BHIYUCIEHUH U peoOpa3oBaHMUii;

- HeOpE)KHOE BBIMOJIHEHHUE 3aINCEH, U pTeXKeH, cxeM, rpaduKoB.
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