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KoanyecTBO 4acoB-  : : Bcero — 408y, 10 knacc — 2044, B Heenmo — 64,
11 knacc — 2044, B HEACTIO — 64,

VYyurenar Mammank E.B. MBOY COIII Ne6

®OUO moaHOCTHIO,AOIKHOCTh, KPaTKOE HAMMEHOBAHUE OpPTaHU3aIluN
[Iporpamma pa3paboTaHa B COOTBETCTBUU C DefepanbHbIM TOCYJaPCTBEHHBIM

o0pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO ( JIMOO HAYaJbHOTO, CPEIHEro) OOIIero
obOpa3oBaHuUs

C yuetrom

ABTOpPCKOI mporpammbl «Anrebpa W Hauyaina Maremarhdyeckoro anamumsa. 10-11 xmaccei»
HO.M.Konsirun, M.B.TkauéBa, H.E.®&noposa M.U.111abynun, Bxonsmeir B «CO0opHUK pabouux
nporpamMmM. AnreOpa 1 Hadana MaTematudeckoro ananusa. 10-11 kiaccel. bazoBelit u yriyOneHHBINH
YPOBHH: TIOCOOUE I YUUTENIeH 00111e00pa30BaTEIbHBIX OpTaHU3AIIHIN

ABrtopckoit nporpammel JI.C. Artanacan, B.®.byry3os, C.b. Kamomues, JI.C.Kucenésa, O.I.
[Mo3nsix «'eomerpust, 10-11 kmacerr», Bxogsmeil B «COopHUK padounx nporpamm. ['eomerpus. 10-
11 knaccel. ba3oBelii 1 yriyOJaeHHbIM ypOBHHU: mocoOue A yduTened o01eo0pazoBaTeIbHBIX
OpraHu3aLuin»

C yuetrom YMK. Anre6pa u Hagana maremMaruueckoro ananusa. 10-11 kmaccel. Bazossii n
yrayOJIeHHbINH YPOBHU: TOCOOUE IJIs yuuTeNel 0011eo0pa3oBaTelbHbIX OpraHu3alnii /COCTaBUTENb
T.A. BypmucrtpoBa — 4-¢ uznanue, nepepadb- M.: [Ipocsemenue, 2018.

I'eomerpus. 10-11 kmaccel. ba3oBbliii U yriyOJaeHHBIN YPOBHU: TTOCOOUE TSl YIUTENCH

o01meo0pa3oBaTeNbHBIX Opranu3anuii» /cocraButens T.A. Bypmucrposa. — M.: IIpocsenienue,
2020.




HopmartuBHoii 6a30ii 4151 cocTaBieHus padodel mporpaMMbl SBISIOTCS:

1.

2.

o

®enepanbhblii 3akoH PO «O6 obpazosanun B Poccuiickoit deneparmy», ot Ne 273 —03 ot
29.12.2012 rona

dI'OC COO (ot 17 mas 2012 r. Ne413) ITpuxaz MunucrepcTBa 00pa3oBaHUs U HAYKU
Poccutiickoit ®deneparuum ot 31.12.2015 Ne 1578- «O BHeceHUH n3MeHEHUH B (heepaibHBIN
rOCy/IapCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT CPEAHETO 00IIEro oOpa3oBaHMsl.

dI'OC COO, yrBepxaeHHOT0 prkazoM Munoopraayku Poccun ot 17.05.2012 Ne 413 (pen.
ot 29.06.2017);

[Topsok opraHu3zanuyd ¥ OCYIIECTBJICHHUS] 00pa30BaTEIbHON N1€ATEIbHOCTH 10 OCHOBHBIM
00meo0pa3oBaTeNbHBIM MpOrpaMMaM  — 00pa3oBaTEeIbHBIM IPOrpaMMaM Ha4albHOTO
0011ero, OCHOBHOTO OOLIETr0 M CPEAHEro 00IIero oOpa3oBaHUsl, YTBEPKICHHOTO MPUKA30M
Muno6puayku Poccuu ot 30.08.2013 Ne 1015 (pen. ot 17.07.2015);

OOII COO (ITporokon Nel ot 30 mast 2017 r.) BOY «PycckomnonsHckast mkosa Ne2»
ABTOpCKOW Tporpammbl «Anredpa ¥ Hayana mMaremMaruyeckoro aHanmza. 10-11 xmaccei»
I0.M.Komsirun, M.B.TkauéBa, H.E.®&nopoa M.U.1la0ynun, Bxomsmeir B «COOpHHK
pabounx mporpamMm. Anredpa U Havaida MareMarudeckoro ananu3sa. 10-11 kinaccel. ba3zoBsiii
U yrinyOJneHHBIH YpPOBHU: MocoOue A yduTtenedl o0meoOpa3oBaTelbHbIX OpPTraHU3alMii»
[coctaButens T.A. Bypmucrposa. — M.: [Ipocsenienue, 2018;

ABtopckoii nporpammel JI.C. AtanacsH, B.®.byry3os, C.b. Kagomues, JI.C.Kucenéna, 2.1
[Mozusix «I'eomerpus, 10-11 xkmaccw», Bxopasmied B «COOpHUK pabO4YUX Mporpamm.
I'eomerpus. 10-11 knaccel. ba3oBelii U yrayOJeHHBIH ypOBHH: MOCOOME ISl yUUTeNen
o0mieo0pa3oBaTebHBIX  OpraHu3anuii» /cocraButenb T.A. bBypmucrpoBa. — M.:
[Ipocsemenue, 2020.

[Tpukaza ot 13 wmroms 2021r. Ned7-01-13-145446/21 «O cocraBieHHH pabOYMX MPOrpaMM
y‘le6HI)IX MNpeaAMETOB U KAICHAAPHO-TEMATUYCCKOTO IIJIAHUPOBAHUS

Pazpsacuenuit k muceMy MOH u MIIT KK ot 13 wurons 2021r. Ne47-01-13-145446/21 «O
COCTaBJICHHMH pPAa0OYMX MPOrpaMM Y4eOHBIX MPEIMETOB U KaJCHAapPHO-TEMaTHYECKOTO
TUIAHUPOBAHUS

10. YyeOuuku:

o Maremaruka: anreOpa U Hayaja MaTeMaTUYECKOTO aHajau3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4eckoro aHanusa. 10 kmacc: yueOHUK Ui 0011eo0pa3oBaTeNbHbIX
opraHuzanuii: 6a30Bbiii U yrayonenusiii ypoBHu /HO.M.Konsrun, M.B.TkauéBa
H.E.®énoposa M.M.11labynun — 8-e uza. — M.: Ilpocsemenue, 2020;

o Maremaruka: anreOpa U Hayana MaTeMaTUYECKOTo aHajau3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHanumsa. 11 kmacc: yueOHUK Ui 0011eo0pa3oBaTeNbHbIX
opranuzanuii: 6a30Bbiii U yrayoneHubsiii ypoBHu /HO.M.Komsrun, M.B.TkauéBa
H.E.®énoposa M.MN.11labynun — 9-e uza. — M.: Ilpocemenne, 2021;

o T'eomerpusa. 10-11 kmaccel: y4eOHUK A 0OLIE00pa30BATEIbHBIX YUPEKICHHIM:
6a30BbIif U yrayosnenHsiii ypoBHH /JI.C.AtanacsH, B.®.byry3os, C.b.Kagomues u
ap. — 9-e uzn.- M.: [Ipocsemnienne, 2021;

o Aunrebpa M Hadajza MaTeMaTHYECKOro aHanu3a. JIMJaKkTHYecKue MaTepuasbl K
yueOHuky FO.M. Konsruna u apyrux. 10 kinacc: yue6. mocobue 1st 061eodpazoBar.
opranuzanuii: 06asoBblii u yray6sn. ypoHu /M.N.Ila6ynun, M.B.Tkauépa,
H.E.®énoposa , O.H. [Jobposa. — 6-¢ u3a. — M.: [Ipocsemnienne, 2017;

[Mporpamma 10 kiacca (yriayosaeHHbIH ypoBeHsb) paccuntana Ha 204 yacoB (6 4ac B HEZleII0).
[Mporpamma 11 kiiacca (yriayo/eHHbIii ypoBeHb) paccuntana Ha 204 gaca (6 yac B Hezelo).



l. Ilnanupyemoie pe3yjivmamol 0C60CHUA V1186H020 npedmema

JUYHOCTHBIE  pEe3yNbTaThl OCBOEHHS IporpamMmbl  ydeOHoro mpeamera «MaremaTHKa»
XapaKTEepU3YIOTCS:
1.I'paxxnaHCKO-NIATPHOTHYECKOE BOCIIUTAHHE:

— TIPOSABICHMEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTEMAaTHKH,

[IEHHOCTHBIM OTHOIICHHUEM K JOCTIDKEHHSIM POCCHUHCKMX MATEMaTHKOB W POCCHUCKOM
MaTEMaTHYECKON IMKOJBI, K HWCIOJIB30BAHUIO JTHUX JOCTIKEHUH B JAPYrUX HayKax H
MIPUKJIAIHBIX chepax.

— TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEH TpakJaHMHA W peaM3alud €ro Ipas,
MPEJICTABJICHHEM O MAaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IHYHBIX CTPYKTYP,
SIBJICHUH, POIEAYP TPaKTAHCKOTO 0011ecTBa (BEIOOPHI, OITPOCHI U TP )

2.JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K OOCY)XKIEHHMIO TMYECKUX MpOOJIEM, CBA3aHHBIX C MPAKTHUECKUM IMPUMEHEHHEM
JOCTH)KCHUM HAyKHM, OCO3HAHMEM BAXHOCTH MOPAJIbHO-3THYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
Y4EHOTO.
3.9cTeTHYecKOe BOCIIUTAHUE:

— CIIOCOOHOCTh K HMOIMOHAJIBHOMY U 3CTETHUYECKOMY BOCHPHUATHIO MaTEeMaTHYECKHX

00BEKTOB, 3a/1a4, PELICHUH, PAaCCYKICHUN;
— YMEHHUE BUAECTh MaTEMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

4.du3uyeckoe BOCHNUTaHUE, (OPMHPOBaHHE KYJIbTYPbl 310POBbSI M 3MOIHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWe 3HAHUSI B MHTEpPECcax CBOErO 3/0POBBS, BEICHUS
3I0pOBOr0 00paza >KM3HHU (30pOBOE NMUTaHHE, cOaTaHCUPOBAHHBIM PEXUM 3aHITHM U OTAbIXA,
peryisipHas pu3ndeckas akTUBHOCTB);

c(hOpMHUPOBAHHOCTHIO HABBIKA pe(IIeKCHU, MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOro K€
IIpaBa JIpyroro 4ejoBeKa.

5. TpyaoBoe BociuTanue:

YCTaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHWH [PAKTHYECKUX 3aJad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTM MAaTEMaTH4eCcKOro oOpa3oBaHMsI Ha MPOTSKEHHUU BCEH
KHU3HM JUIs yCHEIHOW PO eCCHOHATBLHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAaHHBIM BBHIOOPOM M MTOCTPOCHUEM MHAMBHYyaTbHON TPAEKTOPHUH 0Opa30BaHUS U HKU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

6.9Ko0JI0THYeCKOe BOCTIUTAHUE:

OpHEHTallel Ha TNPUMEHEHHWE MaTeMaTHMYeCKUX 3HAHUM s pelleHus 3agady B 00JIacTH
COXPAHHOCTH OKpY’Kalolllell cpepl, IUIAHUPOBAHMSI TOCTYNKOB M OIEHKH HX BO3MOXHBIX
MOCTIEJICTBUM Ui OKpYXarollell cpeapl; OCO3HAHMEM TIJI00aJbHOrO XapakTepa 3KOJIOIMYECKHX
po0JieM U MyTeH UX PEIICHHS.

7.11eHHOCTH HAYYHOI'0 MO3HAHMUS:

OpHUEHTAllMel B JIeATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHS 4YeloBeKa, MPUPOABI U OOIIeCTBA, MOHUMAHMEM MaTeMaTHYeCKOU
HayKH KakK cgepbl YeI0BEYECKON NEeATENIbHOCTH, ATAOB €€ pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTUSA
UBUWIN3ALUY;

OBJIaJICHHEM A3BIKOM MaTEMaTUKH U MaTeMaTH4YeCKON KyJIbTypOil Kak CpeJICTBOM IMO3HAHUS MUDA;
OBJIAZICHUEM IIPOCTEHIIIMMH HaBbIKAMHU HCCIIEOBATENBCKOM 1E€ATEIBHOCTH.

8.J/IuuHOCTHBIE  pe3yJbTaThl, oO0ecHme4YnBaIONIMe  AJANTANUI0  O0ydawlerocs K
U3MEHAIIMMCS YCI0BHSAM COHMAJBHOM M IPUPOAHON CpeAbl:

TOTOBHOCTBIO K JEWUCTBUSM B YCIOBHUSIX HEONPEAEHEHHOCTH, IOBBIIICHUIO YpPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM UHCIIE YMEHHUE YUUTBHCA Yy APYTUX
moaeil, mpuodpeTaTb B COBMECTHOW JESITETbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHLUU W3
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OIIbITA JIPYTHX;

HE00X0AUMOCTBIO B ((POPMUPOBAHUM HOBBIX 3HAHUI, B TOM YucCie (GOPMYIUPOBATH UICH, TIOHITHUS,

rUNoTe3sl 00 0OBEKTaX U SBJIECHUSAX, B TOM YHUCIIE paHEe HE M3BECTHBIX, OCO3HABATH AC(PULUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYID CHUTYALMIO, BOCHPHUHUMATh CTPECCOBYIO CUTYalMIO KAk

BBI30B, TpeOyIOUIMil KOHTpMEp, KOPPEKTHPOBATh MPHHAMAEMble pEUICHUS W JICHCTBHA,

(GopMynMpOBaTh M OLIEHUBATh PUCKHU U MOCIEICTBU, (POPMUPOBATH OIBIT.

JIN4YHOCTHBIE Pe3yJIbTATHI:
YV yuaweeocsa 6yoym cpopmuposaroi:

- MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOH
IIPAKTUKN; KPUTUYHOCTH MBIIUICHUS, YMEHHE paclO3HaBaThb JIOTMYECKH HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (paKTa;

- OCHOBBI CAMOPA3BUTHS U CAMOBOCIIMTAHUS B COOTBETCTBUU C OOIIEYETOBEUECKUMH LIEHHOCTAMU
U HIeaJlaMH TPaXJaHCKOTO 0OIIecTBa; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENILHOM,
TBOPYECKON U OTBETCTBEHHOMU ACATEIbHOCTH;

- TOTOBHOCTh M CIHOCOOHOCTH BECTH IHAJIOT C JPYTMMH JIIOJBMH, JOCTUTaTb B HEM
B3aUMOIIOHUMAHUS, HAXOAUTh OOIINE eI U COTPYAHUYATh JJIS UX JTOCTHKECHUS;

- HaBBIKM COTPYAHHMYECTBA CO CBEPCTHHKAMH, JIETBMH MIIAJAIIErO BO3pacTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HMCCIe10BaTeNbCKOM, IPOEKTHOM U JPYrux
BHJIaX JCSATEIBHOCTH.

Yuawuiics nonyuum 603moicHoCmb 01 (POpMUpOBaHUL:

- TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA MPOTSIKCHUU
BCEl JKM3HU; CO3HATENBHOTO OTHOUIEHUS K HENpPEepbIBHOMY O00pa3oBaHMIO KaK YCIOBHUIO
yCHenrHou npoecCuoHaIbHON U 00IIECTBEHHOM JIeATENTbHOCTH;

- 3CTETHMYECKOrO0 OTHOLICHHMS K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOI'O M TEXHUYECKOI'O
TBOPYECTBA;

- OCO3HaHHOTO BbIOOpa Oyaymed mpodeccu M BO3MOXHOCTEH pealu3alud COOCTBEHHBIX
KU3HCHHBIX IUIAHOB; OTHOUICHHS K TNPO(PECCHOHANBHOW IESATETBPHOCTH KaK BO3MOYKHOCTH
y4yacTHs B PELUICHMM JMYHBIX, OOIIECTBEHHBIX, TI'OCYAAPCTBEHHBIX, OOIICHAMOHAIBHBIX
pooJieM.

MeranpeamMerHblie pe3yabTaThbl:
Pecynamuenvie ynugepcanvnole yueonvie 0eicmeus
Yuawuticsa nayuumcea:

- CaMOCTOSITENIBHO ONPENENATh LEIU JEATEIBHOCTH M COCTAaBIATH IUIAHBl JEATEIbHOCTH;
CaMOCTOATENIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATD NEATEIbHOCTD;

- BJAJICHUIO HAaBbIKAaMU IO3HABATEIbHOU peyiekcuu Kak OCO3HAaHUS COBEPIIAEMBIX JEUCTBUN U
MBICJIUTENIBHBIX IPOLECCOB, UX PE3YJILTATOB U OCHOBAHUM, 'PAaHULl CBOCTO 3HAHWS U HE3HAHWI,
HOBBIX IT03HABATENBHBIX 33144 U CPEJCTB UX JTOCTUKECHUS.

Yuawutics nonyuum 603modcHocms Hay4umvca.

- HCIIOJb30BATh BCE BO3MOXHBIE PECYPCHI JUISl JOCTUKEHHUS IMOCTABICHHBIX LIEJIEH U pealu3alnun
TUTAaHOB JIETENIbHOCTH; BEIOUPATD YCIIEIIHbIE CTPATETUH B Pa3IMYHBIX CUTYAIIUX;

- HUCIOJIB30BaTh CPEJCTBAa MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHonoruit (ganee - UKT)
B PCLICHUHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3aI[MOHHBIX 3aJad C COOJIIOJCHHEM
TpeOOBaHUI 3PrOHOMMKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301acHOCTH;

- CaMOCTOSITEJIbHO OLICHWBAaTh W MPUHUMATh PEUICHUs, ONPEIEIAIOINE CTPATETHIO TOBECHNUS, C
Y4€TOM I'PAKJAHCKUX U HPAaBCTBEHHBIX [ICHHOCTEH.

Ilo3nasamenvhvie ynueepcaivuble yueonvle Oeucmeus
Yuawuiica nayuumcs:

- CaMOCTOSITENIbHOM  MH(pOPMAIIMOHHO-TIO3HABATEILHOW  JESATENIbHOCTH, BJIAJE€Th HaBbIKAMU
MOJy4yeHUs HeoO0XoAMMOW uH(pOpMalMK, OPHEHTHUPOBATHCS B  PA3MUYHBIX HCTOYHHUKAX
nH(poOpMalUY, KPUTHUYECKU OLEHUBATh M MHTEPHPETUPOBATH HMH(GOPMALUIO, MOJYy4aeMyl0 W3
Pa3JIMYHBIX UCTOYHUKOB;

- BJIAJETh HaBbIKAMU [TO3HABATEIbHOM, yUeOHO-HCCIEI0BATENBCKON M MPOEKTHON JESITEIbHOCTH,
HaBBIKAMU pa3pelIeHus: IpobaeM; caMoCTOSTEIbHOMY MTOUCKY METO/I0B PELICHUS MPAKTHYECKUX
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3aJa4, MPUMEHEHUIO Pa3IMYHBIX METOI0B MMO3HAHHUS.

Yuawuticsa nonyuum 6osmoorcnocms:

- TPOBOAMTH KiIacCU(UKALIMH, JIOTUYECKHUE 00OCHOBAHUS, 10Ka3aTeIbCTBA;

- TIPUMEHATb WHIYKTUBHBIE W JEIYKTHBHBIE CIIOCOOBI pAaCCYKICHHUH, BUACTH pa3IUYHbIC
CTpaTeruu pelieHus 3aaay;

- OBJIAJIETh OCHOBHBIMH CIIOCOOAMU NPECTABICHUS U aHAJIN3a CTATUCTHYECKUX JaHHBIX, HATMYNE
MPEJICTABJICHU O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEalbHOM MHPE U O pa3iHyYHbIX
crnoco0ax UX U3y4eHHsI, O BEPOATHOCTHBIX MOJIEIIAX.

Kommynuxamuensle ynusepcanbHblie yueonle oeiicmeus

Yuawuticsa nayuumcs:

- TMPONYKTUBHO OOIIAThCSd W B3aMMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM JEATEIbHOCTH,
YUUTBIBATh MO3UIMH JPYTUX YYACTHUKOB JAEATEIBHOCTH, 3()(HEKTUBHO pa3periaTs KOH(DINKTHI;

- BJAJETh S3bIKOBBIMU CPEJCTBAMH - YMEHHUIO SICHO, JIOTHYHO M TOYHO H3JIaraTb CBOIO TOYKY
3pEHHsI, UCTIOIb30BaTh aICKBATHBIC SI3IKOBBIE CPEJICTBA.

Yuawuiics nonyuum 603moicHOCMb HAYUUMBCA.

- KOHTPOJHMPOBATH, OCYIIECTBISTH KOPPEKIHIO, OLIEHUBATh NEHCTBUS MapTHEpa, C JTOCTATOYHON
MOJIHOTON ¥ TOYHOCTBIO BBIPAXKAaTh CBOU MBICIIH.

IIpeaMeTHble pe3yJbTaThbl OCBOCHHS Kypca MaTeMaTHKH Ha YIIyOJIEHHOM YpOBHE
OPUEHTUPOBAHBl TMPEUMYIIECTBEHHO Ha MOJATOTOBKY K MOCIEAYyIIEeMy NpodecCHOHATILHOMY
00pa30BaHMIO, Pa3BUTHE WHAWBUIYAIBHBIX CIOCOOHOCTEH oOyyaromuxcs myTéM Ooiee Tiry0oKoro,
4YeM 3TO IpelycMaTpuBaeTcsi 6a30BbIM KypCOM, OCBOCHHUS OCHOB HAayK, CHCTEMaTHUYECKUX 3HAHUN U
CIIOCO0OB JICHCTBUH, MPUCYIIUX JAHHOMY Y4eOHOMY IPEIMETY.

10 xaace

DJIeMEeHThI TEOPHU MHOKECTB U MaTeMATHYeCKOil JOTHKH

Yuawutics nayyumcs:

— cBOGOXHO OIEPHPOBATH MOHATHAMH: MHOMKECTBO, NMyCTOE, KOHEYHOE M OECKOHEYHOE
MHOJKECTBA, 3JIEMEHT MHOKECTBa, NIOJJMHOXKECTBO, IepeceueHne, 00beAUHEHNUE U Pa3HOCTh
MHOYECTB;

— IPUMEHATh YHCIOBbIE MHOXKECTBA Ha KOOPJAMHATHOW MPSIMOM: OTpe30K, HHTEpBall,
MOJyHHTEPBAJ, MPOMEXYTOK C BBIKOJOTOH TOYKOW, TpaduuecKkoe TMpecTaBiIeHUE
MHOECTB Ha KOOPJMHATHOW MJIOCKOCTH;

— MPOBEPSATH MPUHAICIKHOCTD dJIEMEHTA MHOKECTBY;

— HaXOJUTh TIepeceyeHue M O0ObeIMHEHHE MHOXKECTB, B TOM UHCIE INpPeACTaBIEHHBIX
rpaduvecKky Ha YUCIOBON NPSIMOM U Ha KOOPJAMHATHOM MJIOCKO CTH;

—3a7laBaTh MHOXKECTBA NEPEUYHCICHUEM U XapaKTepUCTUUYECKUM CBOWCTBOM; ONEPHUPOBATH
MOHATUSIMU: YTBEPKICHHE, OTPUIIAHUE YTBEPKICHUS, UCTUHHBIE U JIOKHBIE YTBEPKICHUS,
NpUYMHA, CIEJCTBUE, YaCTHBIM ciydail o0IIero yTBepXkAeHHs, KOHTPIpUMEp; IPOBOJIUTH
J0Ka3aTeNbHBIE PACCYKACHHS JIJIT 000CHOBAHUS UCTUHHOCTH YTBEPKICHUH.

Yuawuiics nonyuum 803MO0HCHOCMb HAYUUMBC:

—onepupoeams nousmuem onpeoenerHus, OCHOBHbIMU 6UOAMU ONpeOesleHUll U Mmeopem;

— NOHUMAMb CYMb KOCBEHHO20 00KA3AMelbCmEd

—onepuposams NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECMEA,

—NpUMEeHAMb Memoo0 MamemMamudeckol UHOYKYUU 015 NPO8eOeHUs PacCyHCOeHUl U
ooxkazamenbCcme npu peuleHuu 3a0ay.

B noBcegHeBHOM KM3HU U NPHU U3YUYEHUH APYTUX NpeIMeTOB

Yuawuiica nayuumcs:

—HUCMOJIb30BAaTh YHUCIOBBIE MHOXKECTBa Ha KOOPAMHATHON MpAMON M Ha KOOPIMHATHOMU
MIIOCKOCTH JIJISI OTTMCAHUS PEaTbHBIX MPOIECCOB H SBJICHUM;

—IPOBOJUTH JOKa3zaTelbHbIE PACCYXKJIECHHUS B CHUTyallUsX IOBCEJHEBHON JKHU3HHU, INpHU
peIIeHNH 3a7]ad U3 IPYTUX MPEIMETOB.

'31ech W Jajgee — 3HaTh ONpelelICHHE MOHATHSA, 3HaTh U YMETh JOKa3bIBaTh CBOMCTBA (IIPHU3HAKH, CCIIH
OHM ©CTb) IOHATHS, XapaKTepHU30BaTh CBSA3HM C JPYTUMHU MHOHATHSIMH, IPEIACTABISIS OAHO TOHATHE KaK YacTh
LIEJIOCTHOT'O KOMILIEKCA, UCIIOJIb30BaTh TIOHATHE M €r0 CBOMCTBA MPH IPOBEICHUH PACCYKICHHUM, I0KA3aTeIIbCTB,
PpElLLeHUH 3a1aY.
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Yuawuiics nonyuum 603MOMCHOCb HAYYUMBCA!

—UCNONb308AMb  MEOPEMUKO-MHONCECMBEHHbI  A3bIK U A3bIK  J02UKU  0J4
ONUCAHUSL  PealbHbIX NpoYeccos U sGJNeHUll, Npu peweHuu 3a0ay  Opyux
YUeOHbIX NpeoMemos.

Yucaa v BhIpaKeHU S

Yuawuiica nayuumces:

—cBOOOJTHO OIEpPUPOBATH MMOHITUSMH: HATypallbHOE YHCJIO, MHOXECTBO HaTypaJbHBIX
YHCEe, 1[eJI0€ YUCI0, MHOXKECTBO IEJIbIX YHCeN, OOBIKHOBEHHAs IP00b, AecATUYHAs P00k,
CMEIIAaHHOE 4YHWCII0, palMOHAIbHOE YHCIO0, MHOJXECTBO pAIMOHAIBHBIX  YHCEN,
UppaLMOHAIBHOE YHCIIO, KOPEHb CTENEeHU N, JACHCTBUTEIBHOE YHCIO, MHOKECTBO
JNEHCTBUTEIBHBIX YHCEN, TEOMETPUYECKass WHTEpHpeTanus HaTypalbHBIX, IIEJBIX,
panMoOHaNbHBIX, ACHCTBUTEIbHBIX YUCEIL;

—OHUMaTh U OOBACHATH PA3HUIY MEXIY MO3UIMOHHOW W HEMO3UIMOHHOW CHUCTEeMaMH
3alMCH YHCElI,

—EepPEeBOJUTH YUCIIA U3 OJJHON CUCTEMBI 3aUCHU (CUCTEMBI CUHCIICHUS) B JAPYIYIO;

— JIOKa3bIBaTh M HCIIOJIb30BaTh NPHU3HAKH JICIUMOCTH, CYMMBbl W TPOU3BEICHHUS NPHU
BBIMIOJTHEHU W BBIYMCIICHUI U PEUICHUU 3a/1a4;

— BBINOJIHATh OKPYIVICHUE pPALHMOHAIbHBIX M HPPANMOHAIBHBIX YHCEI C 3aJaHHOU
TOYHOCTBIO;

— CpPaBHUBATH JICHCTBUTEIBHBIC YHCIIA PA3HBIMU CIIOCO0AMH;

— yHOPSA0YMBATH YKCIA, 3alIMCAHHBIC B BHJC OOBIKHOBEHHOU W JACCATUYHOUN ApOoOH, Yucia,
3alMCaHHBIC C KCIIOJIb30BAaHHEM apH(PMETHYECKOrO KBaJIPaTHOTO KOPHS, KOPHEH CTEeIeHHU
00JIbIIIE BTOPOH;

—muaxoauts HO/l u HOK pa3HbiMu cnoco6amMu U UCHOJIB30BaTh UX NPU PEILICHUH 3aaY;

— BBIMOJIHATh  BBIUYKMCICHUS W [peoOpa3oBaHHMS  BBIPAXKCHUM,  COJACPIKAIIUX
JeHCTBUTEIIbHBIC YUCIIA, B TOM YUCJIE KOPHU HATYPaIbHBIX CTEICHEH;

— BBINIOJIHATh ~ CTAHJAPTHBIC  TOXKJIECTBCHHBIC IPEOOpa3oBaHUs  TPUTOHOMETPUYECKUX,
JOrapu(PpMUICCKUX, CTCTICHHBIX, UPPAIIMOHATIBLHBIX BBIPAKCHUH .

Vuawuiics nonyuum 603MOMCHOCIb HAYYUMBCSL:

— Cc80000HO ONepuUPoOB8aAmMb YUCTIOBLIMU MHONCECTNEAMU NPU PEUleHUU 3A0aY;

—NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUPEHUSL YUCTOBIX MHO HCECME,

—6nademb OCHOBHbLIMU NOHAMUAMU MeOPUU OeIUMOCMU NPU PeuleHUU CMAHOAPMHBIX
3a0ay;

—umemsv 6a306vle NPeOCMABIEHUs O MHONCECTEE KOMNLEKCHBIX YUCe,

— CB0O0OOHO  GLINOHAMb  MONCOECMBEHHblE  NPEoOPA306AHUL  MPUSOHOMEMPUYECKUX,
J02apuhMuyeckux, cmeneHHvlX 8blpadCceHull;

—gnademsv opmynou bunoma Horomona,

—NpuMeHAmb npu pewleHuu 3a0ad meopemy o JAuHetinom npedcmagrenuu HOJ],
Kumaiickyrw meopemy 06 ocmamkax, Manyw meopemy @epma;

— NpuMeHAmMb NpU peuwleHulu 3a0ad MmMeopemuKo-4uciogvie @QYHKYuu: YUcio U cymma
Ooenumerneil, pyHkyuio diiepa,

— NpUMEHAMb NpU peuwleHuu 3a0ay yenuvle OpoouU, MHO2OUIEHbl C OeUCMEUMENbHbIMU U
yenvimMu Koaghpuyuenmamu;

— 81a0emb NOHAMUAMU: NPUBOOUMbBLE U HENPUBOOUMbBLE MHO2OUNEHbL, NPUMEHAMb UX NPU
peuteHuu 3a0ad;

— npumenams npu pewenuu 3aoad OCHOBHYIO meopemy ancebpvl, npocmevuiue GYHKYUU
KOMNIEKCHOU nepemMentoll Kak 2eomempuieckue npeobpa3oeanus.

B noBceqHeBHO KU3HU M MPH U3YYEeHHUH IPYTUX NPeIMETOB
Yuawuiica nayuumces:

— BBITNIOJIHATh U OOBSICHATH PE3YJIbTAThl CPABHEHUS PE3YJbTATOB BHIYMCICHUN MPHU PEIICHUH
NpaKkTHYECKUX 3a/ad, B TOM 4YHUCJIE NPUOJMKEHHBIX BBIYMCICHHI, MCIOIB3Yys pa3HbIC
CrocoObl CpaBHEHUI;

— 3alKUChIBaTh, CPABHUBATH, OKPYIJISATH YUCIOBBIC JaHHBIC,

— HCTIOJIP30BaTh PEaIbHBIC BETMYMHBI B Pa3HBIX CHCTEMaxX U3MEPCHHUS;

— COCTaBJSITh M OIEHUBATH PAa3HBIMH CIOCOOAMHU YHCIIOBBIC BBIPAKCHHS TPH PEHICHUH
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NPAaKTUYECKUX 3a7a4 U 3a7a4 U3 APYrux yuyeOHBIX MPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

Yuawuiica nayuumcs:

— cBOOO/IHO ONEpUPOBATH MOHATUAMU: YPaBHEHUE; HEPABEHCTBO; PAaBHOCHIIbHBIC YPABHEHUS U
HEPAaBCHCTBA; YypPaBHEHHUE, SBIAIOIIECECS CIEACTBUEM JPYroro YypaBHEHMs; YpaBHEHMS,
PaBHOCWIIbHBIE HA MHOYKECTBE; PABHOCHJIbHBIE MTPE0Opa30BaHUs YPABHEHUH;

—pemarh pa3Hble BUJbl YPABHEHUN W HEPABEHCTB M MX CHUCTEM, B TOM YHCJIE HEKOTOpHIE
YpaBHEHHUS TPETheH U 4YeTBEPTON CcTENEHEH, APOOHO-pALlMOHAIbHBIE U UPPALMOHAJIBHBIE;

— OBJIaJIETh OCHOBHBIMM THIIAMU I10Ka3aTEJIbHBIX, JIOTapUPMUUECKUX, HUPPalMOHAIbHBIX,
CTCIICHHBIX YPaBHEHUN U HEPABEHCTB M CTAHAAPTHBIMM METOJAMM HUX pCIICHUH H
IPUMEHATh UX IIPU PEIICHUHU 3a]a4;

— IPUMEHATh TeopeMy be3y K pelIeHu0 YpaBHEHU;

— IPUMEHATH TeopeMy Buera 11s peneHus HEKOTOPBIX YPaBHEHUN CTEIIEHU BBIIIE BTOPOH;

—TOHUMAaTh CMBICI TEOPEM O pPaBHOCUJIBHBIX M HEPABHOCHIBHBIX IPEeoOpa30BaHUIX
YPaBHEHUH U YMETh UX JOKAa3bIBaTh;

— BJIaICTh METOJAaMHU pELICHUs] ypaBHEHUH, HEPABEHCTB M UX CHUCTEM, YMEThb BBIOMpPAThb
METOJI peleHuss U 0O0OCHOBBIBaTh CBOM BBIOOp; HCIOJIB30BAaTh METOJA HWHTEPBAJIOB IS
pellieHus HEPaBEHCTB, B TOM YMCJIE JIpOOHO-PAlMOHAIBHBIX U BKJIIOYAKOIIUX B ceds
HUppalHOHAJIbHBIE BBIPAKECHUS;

—peuate anredpanyeckue ypaBHEHUsS U HEPABEHCTBA U UX CHCTEMBl C IapaMeTpaMu
anreOpanyeckuM U rpauueckuM MeTOJlaMM; BJIaJeTh Pa3HbIMU METOJAMH JJOKa3aTeIbCTBa
HEPABEHCTB; PEIIaTh YPABHEHHUS B LIEJBIX YUCIIAX;

— n300pakaTh Ha IJIOCKOCTHM MHOXECTBA, 3a/laBaeMble YpPaBHEHHUSIMH, HEPAaBEHCTBAMHM M HX
CHCTEMaMU,;

— cBOOO/IHO HCIOJIB30BaTh TOXAECTBEHHbIE IMpeoOpa3oBaHUs IpPU pEUIEHUMH YypaBHEHUN U
CHCTEM YpAaBHEHUH.

Yuawuticsa nonyuum 603modcHocms Hay4umvca.

—c60000HO0 onpedenamv mMun U GbIOUPAMb MemoO peuleHuss NoKaA3amenbHblX U
nocapupmuyeckux — YpasHeHun U  HepageHcmes,  UPPAYUOHANbHLIX  YPAGHEHUl U
Hepasencme, mpu2oHOMEempUyecKux ypaeHeHull U HepaeeHcme, ux Cucmem;

—80000HO pewams cucmemvl TUHEUHbIX YPAGHEHUL,

—peuwamsb OCHOB8Hble MUNbL YPAGHEHUU U HePABeHCmME ¢ napamempamu,

— npumeHams npu peuteHuu 3a0ay Hepasencmea Koww - bynaxosckoeo, bepuynnu.

B noBcegHeBHOW KM3HM M NPU U3YYEeHHUH APYTrUX NpeIMeTOB
Yuawuticsa nayuumcs:

—COCTaBJIAITh M pellaTh ypPaBHEHHUs, HEPABEHCTBA, MX CUCTEMBI IIPU PEIICHUH 3aaad H3
IpYruX yuyeOHBIX MPEJIMETOB;

— BBINIOJIHATH OIIEHKY IPaB/IONOJ00Ms pe3ylbTaTOB, MOJIYyUYaeMbIX IPU PEIICHUHN Pa3TUYHBIX
ypaBHEHUH, HEPABEHCTB M HUX CHUCTEM, IpPU pEIIeHUU 3ajad U3 JPYTrux YydeOHBIX
IIPEAMETOB;

— COCTaBJATh M pelIaTh ypaBHEHHUS M HEPABEHCTBA C NapaMeTpaMu IPU PELICHUU 3a7ay U3
JIPYTUX y4eOHBIX MPEIMETOB;

— COCTaBJIATh YPaBHEHUE, HEPABEHCTBO UJIU UX CUCTEMY, OIHUCHIBAIOIINE PEAIBHYIO CUTYALUIO
WJIN MPUKIIAHYIO 3a71a4y, HHTEPIPETUPOBATH MOJYYEHHBIE PE3YIIbTATHI;

— HMCIOJIb30BaTh MPOrpPaMMHBIE CPEACTBA IPU PEUIEHUWU OTIENbHBIX KJIAaCCOB YPaBHEHHUH H
HEPABEHCTB.

DyHKIUH

Yuawuiica nayuumcs:

— BJIaJIETh MOHATHSAMHU: 3aBUCUMOCTb BEJIMYUH, (YHKLHUSA, apryMEHT M 3HadeHHE (QYHKILHH,
00JIacTh OmpeAeeHNuss U MHOXECTBO 3HAauyeHHl (QyHKIUHU, rpadUuK 3aBUCUMOCTH, TpapukK
byHKIMM, HYIH (YHKIHH, TPOMEXYTKHM 3HAKOMOCTOSHCTBA, BO3pacTaHME Ha YHCIOBOM
MIPOMEXYTKe, yObIBaHHE Ha YMCIOBOM MPOMEKYTKE, HAauOOJIbllIee U HaUMEHblIee 3HaUCHUS
(GyHKIIUY Ha YUCITOBOM IMPOMEXKYTKE; YMETh IPUMEHSITh 3TH MOHATHUS NIPH PEIICHUH 3a]a4;

—BJIaJIeTh IOHATUEM: CTENEHHass (YHKIUSA; CTPOUTh €€ TIpapuK M yMETb INPUMEHSTH
CBOMCTBA CTENIEHHOW (YHKIMH NPU pEIICHUU 3aJ]1a4;
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—BJaJeTh MOHATUIMU: TMOKa3aTelbHass (YHKIUA, YKCIOHEHTAa; CTPOUTH uUX rpaduxu U
yMeTb NIPUMEHSITh CBOHCTBA MMOKA3aTEeNbHOW (YHKIIMU MPH PELICHUH 3a/1a4;

—BJIQJIETh TMOHATHEM: Jorapudmuueckas GQYHKIHUSA; CTPOUThL €€ TpaduK U yMETh
NPUMEHSATH CBOKHCTBA JIOrapu(pMHUUECKON (YHKIMH IPH PEIICHUH 33134,

— BJIAJIETh MOHATHEM: 00OpaTHas QYHKLHS; IPUMEHSITh 3TO MOHITHE NIPU PEIICHUH 3a/1aY;

— NPUMEHSATH MPH PEIICHUH 3a/1a9 CBOMCTBA QYHKIUN: YETHOCTh, OTPAaHUYCHHOCTD;

— MNPUMEHSTh IPU PEUICHUH 3aa4 npeodpa3zoBanus rpaduKkoB QyHKIHIL;

—BJIaJIeTh  TOHSATHUSAMHU:  YHUCIOBBIE  IOCIEJAOBATEIbHOCTH,  apupMeTHYecKas |
reoMeTpudecKasi Iporpeccuu;

— NPUMEHATh TpPU pPEHIeHUH 3aJady CBOICTBA W TMPHU3HAKU apUPMETHUECKOH U
reoOMETPUUECKOU IPOTrPECCUid.

Yuawutics nonyuum 603moocHocmes HaAy4umoca.:

—gnademv NOHAMUEM. ACUMNIMOMA, YMemb e20 NPUMEHAMb NPU pelleHuu 3a0ay.

B noBcegHEeBHOM KM3HM M NIPH U3YYEeHHUH JAPYIrUX y4eOHBIX NpeIMeTOB
Yuawuiica nayuumcs:

— OmNpeaenarh no rpadgukamM M HCHONB30BATh ISl PELICHHS MPUKIAIHBIX 3a/ad CBOICTBa
pealbHbIX TPOIECCOB U 3aBUCHUMOCTEHl (HauOonpliKe W HaWMEHbIIME 3HAYCHUS,
MPOMEXYTKH BO3pACTaHUS U YOBIBAaHHS, IPOMEKYTKH 3HAKOTIOCTOSHCTBA, ACUMIITOTHI, U T.
1.), MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOMN MPAaKTUUECKON CUTYaI[UH.

TekcroBble 3a1a4u

Yuawutics nayyumcs:

— peliaTh pa3Hble 3a/1a4M OBBIILIEHHON TPYJHOCTH;

— aHalU3UpOBaATh YCJIOBHE 3aJlaud, BBIOMpATh ONTHUMAJbHBIM METOJA pEUICHHUs 3aaadd,
paccmaTpuBasi pa3IMdHble METObI;

— CTPOUTHh MOJIENIb PEIICHUs 3aJa4, IPOBOAUTH JOKAa3aTeIbHbIE PACCYKACHUS MPU PEIICHUU
3aJjauu;

—aHaJIM3UPOBATh W HMHTEPHPETUPOBATH IMOJYUYCHHBIE PELICHUS B KOHTEKCTE YCIOBUSA
3aJjauu, BbIOUpATh pelIeHUs], HE POTHUBOpEYAIIue KOHTEKCTY;

—epeBOJAUTh NpPHU pELIeHHHU 3aJauyu MHGOpMaluio U3 OAHON (opMBl 3amucH B JIpPYrylo,
UCIIOJIB3YS PU HEOOXOAUMOCTH CXEMBbI, TaOJIHUIbl, TpadUKU, JUArpaMMBl.

B nmoBceHEeBHOM KM3HU U NIPU U3YYECHHUH APYTUX NpPeIMETOB
Yuawuiica nayuumcs:
— peumaTh IpaKTUYECKUE 3a1a4i U 3aJa4d U3 APYTUX IPEIMETOB.
I'eomerpus
Yuawuticsa nayuumcs:

— BJIaJIETh T€OMETPUYECKUMHU TOHATHUSMU MpPU PEIICHUU 3aJa4 U MPOBEJIEHUU MaTeMaTUYECKUX
pacCyXIeHUH;

— CaMOCTOATEIbHO (OPMYIUPOBATH ONPEIEICHNUS T€OMETPUUECKUX (PUTyp, BBIIBUTaTh TMIIOTE3bI
O HOBBIX CBOICTBax M IMpPHU3HAKAX I'€OMETPUUECKUX (UTYp U OOOCHOBBIBATH MM ONPOBEPraTh
ux, o000maTh WM KOHKPETHU3UPOBATh PE3yNbTaThl HAa HOBBIX Kiaccax (uryp, mpoBOAWTH B
HECJIOKHBIX CIYYasx KIacCU(PHUKAIMIO (GUTYDP MO Pa3InYHBIM OCHOBAHHSIM;

— HCCleIoBaTh YEepTEeKH, H3BJIEKaTh, WHTEPIPETUPOBATh U MPeoOpa3oBbIBATh HH(POPMAIUIO,
IIPE/ICTABICHHYIO HA YEPTEkKAX;

— peuiarh 3ajjaud FeOMETPUYECKOro COAEpkaHHs, B TOM 4YHCIE B CUTyalHMsX, KOI/Ia alrOpPUTM
pelieHusl He CleAyeT SBHO W3 YCJOBHUS, BBINOJNHATH HEOOXOAMMBIE IJISi pEIICHUs 3a1a4u
JIOTIOJTHUTENbHBIE TIOCTPOEHUS, UCCIEI0BAaTh BO3MOXXHOCTh IPUMEHEHUS T€OpeM U GopMy s
pelieHns 3a1ay;

— (GopMynUpPOBATh U T0KA3bIBATh TEOMETPUUYECKUE YTBEPIKICHUS;

— BJIAJIETh MOHATUSAMHU CTEPEOMETPHUU: TIPU3Ma, NapAJUIeIEIUIEA, TUPaMUIa, TETPASID;

— (GopMynUpPOBaTh aKCHOMBI CTEPEOMETPUU U CIEJICTBUAX M3 HUX U YMETh NMPUMEHATh UX IpPH
pELIEeHNN 3a]1aY;

— CTPOUTH CEYEHHUS MHOTOTPAHHHKOB C HCIOJb30BAaHHWEM pPa3IMYHBIX METOJIOB, B TOM YHCIE U
METOJ1a CJIE/IOB;

— BJIaJIeTh MOHATHEM O CKPEHIMBAIOIIMXCS MPSMBIX B MPOCTPAHCTBE U YMETh HAaXOJIUTh Yroji U
paccTosiHuE MEX]ly HUMH;




— MPUMEHSTH TEOPEMBI O MaPAJUICTLHOCTH MPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE MPHU PEUICHUH
3anad,

— MPUMEHSATH NapajuieIbHOE TPOEKTUPOBAHUE I N300paxeHus PUryp;

— MPUMEHSTH NEPIICHIUKYISIPHOCTH MPSIMOM U IIOCKOCTHU TIPH PEIICHUU 3a7a4;

— BJIaJIeTh TOHSATUSIMU OPTOrOHAIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE U HMX MPOEKUIUHU, YMETb
MIPUMEHSITh TEOPEMY O TPEX MEePIEHAUKYIISIPAX MPU PEIICHUH 3a/1a4;

— BJIaJIeTh NOHATHUSMH PACCTOSHUE MeXAy (urypamu B IPOCTPAHCTBE, OOLIUI MEpIeHIUKYISP
JIBYX CKPEIIMBAIOIINXCS MPSMBIX U YMETh PUMEHSTh UX MPH PEIICHUN 33]1aY;

— BJIaJIETh MOHSATUEM YTOJ MEXAY NPSIMON M MJIOCKOCTHIO U YMETh MPUMEHATH €r0 MpPU PeUuIeHUH
3ajay;

— BJIaJieTh MOHATUSMHU JBYTPAHHBIA YroJI, Yroid MeEXAy IUIOCKOCTSIMHU, MEepIeHIUKYISpHbIE
IUIOCKOCTH M YMETh MMPUMEHSTH MX IIPU PEIICHUU 3a/1a4;

— BJIaJIeTh MOHATUSAMH MPHU3Ma, MapajljiesieNuIe]] U MPUMEHITh CBOMCTBA Mapaljiesienuneaa mpu
pElICHUH 33]1aY;

— BJIaJIeTh MOHATUEM MPSAMOYTOJIBHBIN MapaijiesienuIe]] U IPUMEHSITh €ro MU PElICHUU 3a1a4;

— BJIQJICTh TOHSITHSMH MMHPAMUIA, BHIBI MHPAMUJ, dJIEMEHTHI MPABWIBHON MHUPAMUILI U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;

— ¢dopMyITUpPOBaTH TEOPEMY Diiiepa, BIaJAeTh MOHITHEM ITPABUIBHBIX MHOTOTPAaHHUKOB,;

— BJIaJIETh MOHSATHUEM IUIOMAAN MOBEPXHOCTEH MHOTOTPAHHMKOB W YMETh MPUMEHSTH €ro IMpH
pEIICHUH 33]1aY;

— BJIaJIeTh MOHATUSAMU 00BEM, 00bEMBI MHOTOTPaHHUKOB U IPUMEHSATh UX MPH PEIICHUU 33]a4.

Yuawutics nonyuut 603moxicHoCmsb HAYUUMBCAL:

— g1ademyv NOHAMUEM 2eoMempuyecKue Mecma moiex 8 NpoCmpaHcmee u ymems NPUMEHIMb Ux
0J151 peueHus 3a0ay;

— NpUMeHAms Ol peuleHus 3a0ay C80UCMBA NIOCKUX U O8Y2PAHHLIX V2ll08, MPexepanHo20 yaid,
meopemvl KOCUHYCO8 U CUHYCO8 O/ MPEXSPAHHO20 Vena,

— g1ademyv NOHAMUEM NEPREHOUKVIAPHOE CeyeHUe NPUMbl U YMemsb NPUMEHAMb €20 NPU peuleHul
3a0ay;

— gnademv noHAmMuUeM 0 08OUCMEEHHOCIU NPABUTLHBIX MHO202PAHHUKOG,

—81a0emv NOHAMUAMU YEHMPAIbHOE U NAPANlelbHOe NPOEKMUpPO8aHue U NPUMeHsmb uUx npu
NOCMPOeHUU CeyeHUll MHO202PAHHUKO8 MemOoO0OM NPOEKYULL,

—81a0emv NOHAMUAMU O paA36epmKe MHO202PAHHUKA U KpamuatiuieM nymu HA NO8ePXHOCU
MHO202PAHHUKA,

— 81a0emv NOHAMUAMU O MPEXSPAHHOM U MHO202PAHHOM Y2ie U NPUMEHAMb CEOLUCMEA NIOCKUX
Vell08 MHO202PAHHO20 Yela NpU peueHuu 3a0ay,

— yMemb peulams 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuu,

— ymMemb npumeHsms Gopmynvl 06vemMo8 npu peueHun 3a0ay.

B noBceaHeBHOI KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB
Yuawuiics nayyumcs:

— COCTaBJISITh C MCIIOJIb30BAHHEM CBOWCTB TE€OMETPHUYSCKUX (UTYP MAaTEMaTHYCCKHE MOJCIH IS
pelieHrs 3a/iad MPAKTUYECKOTO XapakTepa W 3alad M3 CMEXKHBIX TUCIUIUIMH, MCCIEAOBaTh
MOJTYYEHHBIC MOJICITH M HHTEPIPETUPOBATH PE3yJIbTaT.

HcTopusi u MeTOAbI MATEMATHKH

Yuawuiica nayuumcs:

— HMMEeTh MPEACTAaBICHHUE O BKJIA/le BRAAIOIINXCS MATEMAaTUKOB B pa3BUTHE HAYKH;

— MOHHUMATh POJIb MaTEMAaTHKH B pa3BUTHH Poccuu;

— HUCIMOJB30BaTh OCHOBHBIE METOJbl JI0Ka3aTeIhCTBA, MPOBOAUTH JOKA3aTeNbCTBO H
BBITIOJTHATH OTIPOBEPIKCHUE;

— NPUMEHSATh OCHOBHBIE METOJBl pEIICHUS MaTeMaTU4YeCKUX 3aJad; Ha OCHOBE
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC XapaKTEPU30BaTh KPacCOTy M COBEPIICHCTBO
OKPY’KaIoIEero MUpa U MPOU3BEICHUN HCKYCCTBA;

— MPUMEHATh TPOCTEHINHE MPOTrpaMMHBIE CpPEACTBA M JJIESKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI IPU PEIICHUU MAaTeMaTUYECKHUX 3a/a4;

—MO0JIb30BaThCAd MPUKIAJAHBIMU MpPOrpaMMaMy U MPOrpaMMaMH CUMBOJIBHBIX BBIYHCICHUM
JU1Sl UCCIIEOBAHMSI MATEMAaTHIECKIX OOBEKTOB.
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Yuawuiics nonyuum 603MOMCHOCb HAYYUMBCA!
— npumeHAmMb Mamemamuyeckue 3HAHUA K UCCAe008AHUIO OKpYydHcaowezo Mupa
(MoOenuposanue uzuieckux npoyeccos, 3a0adu IKOHOMUKU).

11 kaace

DYHKIUH

Yuawuiica nayuumcs:

— BJAJETh MOHATHUSIMHU: 3aBHUCHMOCTH BEIWYWH, (DYHKIUS, apryMEHT W 3Ha4eHHE (DYHKIIHH,
00JIacTh OmpeaeeHUus U MHOXECTBO 3HAaueHUH (GyHKIUU, rpadUuK 3aBUCUMOCTHU, TpaPuk
byHKIIMU, HYTW (QYHKIWU, MPOMEKYTKH 3HAKOIMOCTOSHCTBA, BO3pACTaHUE HA YHCIOBOM
MIPOMEXYTKe, yObIBaHHE HA YUCIOBOM MPOMEKYTKE, HanOoIblllee U HaUMEHbIIIee 3HAUYCHUS
(GYHKIMU Ha 4YHCIOBOM TPOMEKYTKE, Mepuoauyeckas (yHKOHs, Tepuojs, dYETHAS W
Heu€THas PyHKIIMU; YMETh IPUMEHATH 3TH MOHSATHS NPHU PELUICHUU 3a/1aY;

—BJAJeTh TOHITUEM: TPUTOHOMETpHYECKHE (YHKIMHU; CTPOUTh HX TrpaduKd U YMETh
MPUMEHSITH CBOMCTBA TPUTOHOMETPUYECKUX QYHKLIHHN NMPHU PELICHUH 3a]ay;

— BJAJIETh MOHATHEM: OOpaTHas QYHKIHS; IPUMEHSITH 3TO MOHATHE MPH PEIICHUH 33/1a4;

— OpPUMEHATh TMPHU pEUICHWH 3ajad CBOWCTBa (QyHKIUN: YETHOCTh, MEPUOJUYHOCTD,
OTPaHUYCHHOCTS;

— NPUMEHSTh IPU pEUICHUU 3a1a4 npeodpa3oBaHus rpapukoB GyHKIUM .

Yuawutics nonyuum 603moxcHocmes HaAy4umbca:

—gnademv NOHAMUEM. ACUMNMOMA, YMemb e20 NPUMEHAMb NPU peuleHuy 3a0ad,

— npumeHams Memoovl peulenus npocmeumux ouppepeHyuatbHblX ypagHeHul nepeozo u
8MOpP020 NOPAOKOS.

B noBceHEeBHOIM KM3HHM M MPH U3YYEeHUU APYTUX YUeOHBIX MPeIMeTOB
Yuawutics nayyumcs:

—ompeaenaTs mo rpagukaM W HCIOJb30BaTh JUISI PEIICHUS MPUKIATHBIX 3a]1a4 CBOWCTBA
pealbHBIX TPOIECCOB U 3aBUCHUMOCTEH (HaubOonplie W HaWMEHbIIME 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHWsi W yOBIBaHHS, MPOMEKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOTHI,
TOYKHU meperuba, Mepuoa U T. 1.), HHTEPIPETHPOBATh CBOWCTBA B KOHTEKCTE KOHKPETHOU
NPaKTHYECKON CUTYaIUH;

—ompenensTh mo rpagukaM MNpocTeHIIne XapakTePUCTUKU MEePHOJAUYECKHX MPOILECCOB B
OuoJIOoruu, YJKOHOMHUKE, MY3bIKEe, PAIMOCBS3H U T. 1. (AMIUTUTY1a, IEPUOI U T. 11.).

DJieMEeHThl MATEMATHYECKOIr0 aHAJIU3A

Yuawuiica nayuumcs:

—BJAJAeTh MOHSITHEM: OeCKOHEYHO YyObIBalollass TeoMeTpHYecKas TMporpeccuss U yMeTb
MPUMEHSTH €r0 MPH PEIICHUH 33/1a4;

— MPUMEHSATH JJI PEeIISHUs 3a/1a4 TEOPUIO MPEaAeOB;

— BJIAJICTh MOHITUSAMH: OECKOHEYHO OOJBITNE YUCIOBBIE MOCIEAOBATCIBHOCTH W OSCKOHEYHO
MaJlbleé YHCJIOBBIE MOCIEA0BATENbHOCTH; yMETh CpaBHUBATh OECKOHEYHO OOJbIINE U
OECKOHEUYHO MaJjbie MOCIeI0BATeIbHOCTH.

— BJIAJeTh MOHATUSIMU: IPOU3BOIHAS PYHKIIUU B TOUKE, MPOU3BOAHAS (QYHKIUU;

— BBIYUCIISITH TPOU3BOJIHBIC DJIEMEHTAPHBIX QYHKIIUH M UX KOMOWHAIIHH;

—ucclnenoBarh PyHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI;

— CTPOHTH TpaUKU U MPUMEHATHh UX K PEIICHHUIO 3aJ1a4, B TOM YHUCJIE C IMapaMeTpPOM;

—BIaJeTh MOHSATHEM: KacaTenbHas K Trpaduky (YHKIHUH; yMeTh NPUMEHSITH €ro mpu
peIICHHUH 3aJ1aY;

—BJAAeTh MOHATHSAMH: TepBooOpa3Has, OMpeAeNEHHBIN HHTErpal; NPUMEHATb TEOpEeMYy
Herorona—/Jleitbanma u €€ caeacTBus sl pelieHus 3a1a4.

Yuawuiics nonyuum 603MOHNCHOCHb HAYUUMBCA.

—c680000HO 81AOEMb CMAHOAPMHBIM ANNAPAMOM MAMEMAMUyecKkoeo aHaiu3a ojs
BbIYUCIEHUS NPOU3BOOHBIX (DYHKYUU OOHOU NepemMeHHOl, C80000HO NpUMEHAMDb
annapam mamemamuyecko2o aHaiusza o0na Ucciedo8anus Q@OYHKYuti U NOCMpOeHUs
epaguros, 8 mom yucie uccied08anus Ha 8bINYKIOCMb,

—onepupoeams NOHAMUEM NePBOOOPA3HOU ONs peuleHus 3a0ay, 081a0emb OCHOBHbIMU
ceedenusamu 06 unmezpane Horomona—/leubnuya u e2o npocmeumux npumeHeHusx,
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—onepupogams 8 CMaHOAPMHBLIX CUMYAYUAX NPOU3BOOHBIMU BbICULUX NOPAOKOS;

—yMemb NPUMEHAMb NPU PeuleHUY 3a0ay C80UCMEa HeNpepbl8HbIX QYHK YU,

— yMemb NPUMEHAMb NpU peuleHuu 3a0ay meopemsl Beillepumpacca, ymems GblNOJHAMD
NPUOIUNCEHHBLE BbIUUCTICHUS (MeMOObl peuleHus YPAeHeHUll, blYUCTIeHUSl ONPeOeNEHHO2O
unmeepana);

—yMemb NPUMEHAMb NPULONCEHUEe NPOUZBOOHOU U ONPedeléHH020 uHmeepala K
peulenHuro 3a0ay ecmecmeo3HaHusl;

—61a0ems NOHAMUAMU: 8MOPAA NPOU3BOOHAS, BbINYKIOCMb 2paura (QYHKyuu, ymems
uccnedo8ams QYHKYU0 HA 8blNYKI0CHb.

B noBce1HeBHO#i JKM3HU M TIPU U3YYEHUH IPYTUX YUeOHBIX MpeIMeTOB
Yuawuiica nayuumcs:

— pemath MPUKIAAHBIC 3aJa4d W3 OWONOTHMU, (HU3UKU, XHUMHHU, IKOHOMUKH U JPYTHX
MPEJAMETOB, CBS3aHHBIE C HMCCIICIOBAHHEM XapaKTEPUCTUK MPOILECCOB, MHTEPIPETHPOBATH
MOJTyYCHHBIC PE3YIbTATHI.

KomOnHaTOpHKA, BEPOATHOCTh U CTATHCTHKA, JOTMKA U Teopusa rpados

Yuawuiica nayuumces:

— ONEpUPOBATh OCHOBHBIMH OIHMCATEIBHBIMU XapaKTEPUCTHKAMH YHCIOBOTO Habopa;
MOHATHSIMH: TCHEpalIbHAsl COBOKYITHOCTh M BEIOOPKA; ONMEPUPOBATH MOHATHSIMH: 9aCTOTa U
BEPOSATHOCTH COOBITHS, CyMMa ¥ IIPOU3BEICHUE BEPOATHOCTEH; BBIUUCIATH BEPOSATHOCTH
COOBITHI Ha OCHOBE MOACUYETA YKCIIa UCXOI0B;

— BJIQZICTh OCHOBHBIMH MOHSTUSIMU KOMOWHATOPHKH M YMETh NPUMCHATH UX MPHU PEUICHUH
3aj7ay;

— HMMETh TMpEJCTaBICHUE 00 OCHOBaxX TEOPHHU BEPOSATHOCTEH; WMETh MPEICTABJICHUE O
JUCKPETHBIX W  HEMPEPBIBHBIX  CIYYaWHBIX BEIMYUHAX W pACHPENCICHHSIX, O
HE3aBUCUMOCTH CIIyYalHBIX BEJIWUYUH, HMETh MPEJCTABICHUE O MaTeMaTHYCCKOM
OKHJIAHUU U TUCTICPCUU CIYYAHHBIX BEJIUYUH;

— MMETh MPEJICTABICHUE O COBMECTHBIX PaCIpPEICICHUSIX CydyalHbIX BEIHYNH;

— MOHUMATh CyTh 3aKOHA OOJIBIIUX YUCET U BRIOOPOYHOI0 METOA U3MEPEHHS BEPOSTHOCTEH;

—HWMETh TMpeACTaBICHHE O HOPMAJbHOM pacHpeAeNieHUH U TMpUuMepax HOPMalbHO
pacnpenenéHHbIX CIyYalHbIX BEJIUYHH;

— UMETh MPEICTABICHUE O KOPPEIAIUU CIyYaifHbIX BEJIHYHH .

Vuawuiics nonyuum 603MOACHOCb HAYYUMBCA!

— umemv npedcmasieHue 0 YeHmpaibHol NpedeibHol meopeme;

—umemsv npedcmasgierHue 0 GblOOPOUHOM KoIPuyuenme Kopperiyuu U JAUHEUHOU
pezcpeccuu;

—umems npedcmasienue 0 CMAMUCMULECKUX 2UNOMe3axX U NpogepKe CMmamucmuieckou
2unomesvl, 0 CMAMUCUKE Kpumepus u e€ yposHe 3HAYUMOCMIUL,

—umems npedcmasienue 0 C8A3U IMNUPUYECKUX U MeopemuyecKux pacnpeoeienui;

— umems npeodcmasgienue 0 KOOUpOBaAHUU, OBOUUHOU 3aNUCU, OBOULHOM depege;

—81a0emb OCHOBHLIMU NOHAMUAMU meopuu epagos (epagh, eepwiuna, pebpo, cmeneus
gepuiuHbl, NYmov 8 2page) u ymems NPUMEHAMb UX NPU peueHul 3a0ay,

—umems npedcmasgienue 0 0epesvbax u ymems NPUMeHAmMb e20 NPU peueHuy 3a0au,

—gnademsb NOHAMUEM: CBA3HOCMb, YMemb NPUMEHAMb KOMNOHEHMbl C8A3HOCMU Npu
peuweruu 3a0au;

—yMemb ocyuecmensime nymu no péopam, o06xo0uvl pébep u eepuiun 2pada;

—umemsv npedcmasieHue 06 Diunepogom u Lamunemonosom  nymu;  umemv
npeocmasierue 0 mpyoHocmu 3a0a4u Haxoxcoenus I amuromonoga nymu,

— g1ademsb NOHAMUAMU: KOHEUHble CUEMHble MHONCECMBA, CUEMHble MHOJNCeCmed, yMemb
NPUMEHAMb UX NPU PeueHUlU 3a0ay;

— yMemb NPUMEHAMb Memoo0 MamemMamudeckol UHOYKYuu,

—yMemsb NpuMeHsams nPpuHyun Jupuxie npu peweHuu 3a0ay.

B nmoBceaHeBHOW KU3HU U MPU U3YYEHHUH JPYTUX NPeIMeTOB
Yuawuiica nayuumces:
— BBIYHCIISATH UM OLICHUBATh BEPOATHOCTH COOBITHI B peabHOU )KU3HU;
— BBIOMPATh METO/IBI MOAXOISIIETO MPEACTaBICHHUS U 00pabOTKH TaHHBIX.
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TekcToBBIC 3a1aYH
Yuawuticsa nayuumcs:

— peuiaTh pa3Hble 3a1a4U MOBBIIIEHHONW TPYIHOCTH;

— aHaNMU3UPOBATh YCJIOBHE 3aJadyd, BBIOMpATh ONTHUMAJbHBIA METOJ pEHICHHsS 3aaadd,
paccmaTpuBasi pa3IMYHbIe METObI;

— CTPOUTH MOJICNIb PEIICHHS 33/1a4M, MPOBOJUTH JIOKA3aTCIbHBIC PACCYKICHUS TPU PEIICHUH
3aJjauu;

—pemaTth 3amadm, Tpelyommue mnepedopa BapHaHTOB, IMPOBEPKU YCIOBHUM, BbIOOpa
ONTUMAJIBLHOIO Pe3yJbTaTa;

— aHAJIM3UPOBATh W HMHTEPIPETUPOBATH IMOJYUYCHHBIC PEIHICHUS B KOHTEKCTE YCIOBUS
3a7lauyd, BBIOUPATh PEIICHUS, HE MPOTHUBOpPEUAIINE KOHTEKCTY;

— MEepeBOAUTh NMPH PEIICHUH 3aJauyd WHPOPMAIUIO W3 OAHOW (OPMBI 3aMUCH B JAPYIYIO,
HCIOJIB3YS IPU HEOOXOJUMOCTH CXEMBbI, TaOJIULbI, Tpad@UKU, JUArpaMMBL.

B noBcegHeBHOW KU3HU U MPU U3YYEHHUH APYTrUX NpPeIMeTOB
Yuawuiica nayuumcs:
— peuraTh TpakKTUYECKUE 331a4u U 33/1a4d U3 APYTUX MPEIMETOB.
I'eomerpus
Yuawuticsa nayuumcs:

— BJIaJIeTh TE€OMETPUYECKUMU TOHATUAMU MPH PEIICHUU 33]a4 U MPOBEICHUU MATEeMaTUYECKUX
pacCyKJIeHUH;

— CaMOCTOATEIbHO (POPMYIUPOBATH OMPECICHUS T€OMETPUUECKUX (DUTYp, BBIIBUTATh TUIIOTE3bI
O HOBBIX CBOMCTBaX W IPH3HAKAX T'€OMETPHUYECKUX (DUTYp M OOOCHOBBIBATH WJIM OIPOBEPraTh
ux, 0000maTh WM KOHKPETH3UPOBATh PE3yNbTaThl HA HOBBIX Kiaccax (uryp, mpoBOAHWTH B
HECJIOXKHBIX CITydasX KIacCU(DUKAIMIO GUTYP TIO0 PA3TUIHBIM OCHOBAHUSM;

— HCCNe0oBaTh YEepPTEXH, BKIIOYAas KOMOWHAIMM (QUIYyp, H3BJIEKAaTh, WHTEPIPETHUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPECTABICHHYIO Ha YePTEkKaxX;

— peuiath 3a7aud FeOMETPUYECKOr0 COAEpIKaHHs, B TOM YUCJIE B CUTYyalMsX, KOT/Ia alrOpUTM
pelIeHUsT HE CJIEAyeT SBHO W3 YCJIOBHSI, BBITIOJNHSATH HEOOXOIWMBIC IS PEIICHUS 3a7adu
JIOTIOTHUTENbHBIE TIOCTPOSHUS, UCCIEI0BATh BO3MOXXHOCTh IPUMEHEHHUS TeopeM U opMym s
pelIeHus 3a1a4;

— ¢opMynUPOBATH U T0KA3BIBATH TEOMETPUUYECKUE YTBEPIKICHUS;

— BJIQJICTh TIOHATHUSMHU CTEPEOMETPUU: TIPHU3Ma, TTapAJUISIICITUIIST, TUPAMHUIA, TETPASID;

— CTPOHUTH CEYEHHUS MHOTOTPAHHHKOB C HCIOJIB30BAaHUEM DPA3IUYHBIX METOJOB, B TOM YHUCIE H
METO/IA CIIEJIOB;

— MPUMEHSTH Napajie]IbHOe TPOSKTUPOBAHKE I U300paxeHus PUryp;

— MPUMEHSTH NEPIICHIUKYIIPHOCTH TIPSIMOK M ITOCKOCTH TIPH PEIICHUH 3a/1a4;

— BJIJIeTh TOHSATUSMHU OPTOTOHATBHOE MPOCKTUPOBAHUE, HAKIOHHBIE U HMX MPOEKIUHU, YMETh
MPUMEHSITh TEOPEMY O TpEX MEePISHAUKYISIPpax MPU PEIICHUH 3a/1a4;

— BJIQJIETh MOHSATHUEM YTOJ MEXAY IPSIMON U MIOCKOCTHIO U YMETh MPUMEHATH €r0 MpPU PEeUIeHUH
3ajad;

— BJIaJIeTh TOHATUSMH Tela BpamleHus (MUIWHAP, KOHYC, Iap U cdepa), UX CEUEHUS U YMETh
MPUMEHSITh WX TIPY PEIICHUH 3a/1a4;

— BJIJIETh TIOHATUSMHU KacaTellbHbIE MPSAMbIE U TUIOCKOCTH U YMETh MPUMEHSTh UX MPU PEIICHUN
3ajad;

— MPEJCTABIATh BIUCAHHBIE U OMMMCAHHBIE Chephl U YMETh MIPUMEHSITh UX MPU PELICHUH 3a/1a4;

— BJIQJICTh TIOHATHSIMH O00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BpAIICHUS W NMPUMEHITh MX IPH
pElIeHNH 33]1aY;

— BJIQJICTh TMOHATHSAMH O Pa3BEepPTKe NWIMHJApPA W KOHYCA, IUIONIAJNA TIOBEPXHOCTH IMJIMHIpA U
KOHYyCa, yMETh IPUMEHSITh UX TPU PEUICHUH 3a/1a4;

— BJIQJICTh TIOHATHUSMH O IIOMAIH chephl U YMETh IPUMEHSTH €r0 IIPH PEIICHUH 3a71a9;

— YMETh peliaTh 3aJa4u Ha KOMOWHAIIMN MHOTOTPAaHHUKOB U TeJl BPAIllEHUS;

— BJIQJICTh TOHATHAMH O TOJ00OMM B TPOCTPAHCTBE M yMETh pElIaTh 3a7auyd Ha OTHOIICHUE
00BEMOB U TUIONIA/IeH TOBEPXHOCTEH OJOOHBIX QUTYD.

Yuawutics nonyuut 603mMoxicHOCMb HAYYUMBCAL:
— 81a0emb NOHAMUEM 2eOMEMPUYEcKUe MecCma mo4ex 8 NPOCMpancmee U ymems NPUMEHAMb UX
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0/14 peuleHus 3a0ay,

— yMemb npumMeHams OJisl peueHus 3a0ay C80UCMEa NIOCKUX U O8YCPAHHBIX V2l08, MPEXSPAHHO20
yena, meopemul KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo2o yaua;

—81a0emv NOHAMUAMU YEHMPATbHOE U NAPANIeNbHOe NPOEKMUpPO8aHue U NpUMeHsms ux npu
NOCMPOeHUU CeyeHUll MHO202PAHHUKO8 MemoO0OM NPOEKYULL,

— umMemyv npeocmagieHue 0 pasgepmKe MHO20ZPAHHUKA U Kpamyauuiem NYmu HA NOBEPXHOCMU
MHO202PAHHUKA,

— umems npedcmasieHue 0 KOHUYEeCKUX Ce4eHUsIX;

—umemsv npeocmasgienue o0 KAcarwuxcs cgepax u KOMOUHaYUU mejl 6paujeHus U ymems
NPUMEHSAMb UX NPU PeleHuu 3a0ay,

— NPUMeHAMb NPpU peuleHuY 3a0ay GopmyLy paccmosHus om Mmo4Ku 00 NIOCKOCU,

— 61a0emb pPA3HLIMU CROCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb Npu
pewenuu 3a0ay;

— NPpUMEHAMb NPU peuleHuU 3a0ay U 00KazamenbCmee meopem 6eKMOPHbIU Memoo U Memoo
KOOpOuHam;

— umMemv npeocmasieHue 00 aKkcuomax oovema, npUMeHsIms Hopmyivl 00beM0o8 NPAMOY201bHO2O
napanieienunedd, npusMsl U NUPAMUObL, Mempasopa npu peueHuu 3a0ay,

— npuMensamsb meopemvl 00 OMHOULEHUAX 00BEMO8 NPU peuleHuy 3a0ay;

— NpUMeHAmb UHmMe2pal 0Nl 8bIYUCTEHUS 00bEMO8 U NOBEPXHOCMEll mell 8PAUeHUs, GbIYUCTEHUS
naowaou cghpepuyecko2o nosca u 00vema wmaposo2o Closi;

— umemsb npedcmasieHue 0 OBUNCEHUAX 8 NPOCMPAHCMEe. NAPALleIbHOM nepeHoce, CuMMempuu
OMHOCUMENLHO NIAOCKOCMU, YEHMPATbHOU CUMMEmMpUU, Nno8oOpome OMHOCUMENbHO HPAMOU,
BUHMOBOU CUMMEMPUL, YMemb NPUMEHAMb UX NPU peuleHuU 3a0a4;

— umems npedcmasieHue 0 NIouaou OpMmMoSOHAILHOU NPOEKYULU;

— umemsb npeocmasgiienue 0 mpexepanHom U MHO2OSPAHHOM Yaile U NPUMEHAMb C8OLUCBA NIIOCKUX
V2ll08 MHO202PAHHO20 Y2la NPU peueHuu 3a0ad,

— umems npedcmasieHus 0 npeobpazo8anuy N000OUs, 20MOMemuY U ymems NPUMeHsIMs UX npu
peuteHuu 3a0ad;

— yMemb peulams 3a0a4u Ha NIOCKOCMU Memooamu cmepeomempuu;,

— ymMemb npumeHsms Gopmynvl 06vemMos8 npu peueHuy 3a0au.

B noBceaHeBHOI KU3HM U NIPH U3YYEHUH APYTUX NMPeIMeTOB
Yuawuiica nayuumcs:

— COCTaBJISITh C MCIIOJb30BAaHHEM CBOWCTB M€OMETPHUECKUX (UTYP MATeMaTUYECKUE MOJENH IS
pelIeHrs 3a/ad MPAKTUYECKOTO XapakTepa W 3ajJad W3 CMEXKHBIX TUCITUIUIMH, WCCIEI0BATh
MOJIy4E€HHBbIE MOJIETTH 1 UHTEPIPETUPOBATH PE3yJIbTAT.

BeKkTOpbI M KOOPIHHATHI B IPOCTPAHCTBE

Yuawuiics nayuumces:

— BJIQJICTh TIOHATHUSMHU BEKTOPHI M KX KOOPJAHHATHI; YMETh BBIITOJHATH OTICPAITUU HAJl BEKTOPAMH;

— HCTOJB30BaTh CKAIIPHOE MTPOU3BEACHNE BEKTOPOB MIPH PEIICHUH 3a]1a4;

— MPUMEHSATh YPaBHCHHE TUIOCKOCTH, (OPMYIY PACCTOSHUS MEXKIAY TOYKAMH, ypaBHEHUE chepsl
MIpH pEIICHUH 33]1aY;

— MPUMEHSATH BEKTOPHI M METOJI KOOPJIMHAT B IMMPOCTPAHCTBE MIPH PEIICHUN 33]1a4.

Yuawuticsa nonyuur 603modxrcnocms Hayuumuca:

— Haxooumsv 0bvem napaiienrenunedd u mempa’opd, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPULUH,

—3a0asamo NPAMYIO 8 NPOCMPAHCMEe;

— HAX00UMb paccmosiHue om MmoyKu 00 NIOCKOCMU 8 cucmeme KOOpOUHam;

— HAX00UmMb  paccmosnue Mmexcoy CKpewUuBaroWUMUCcs NPAMbIMU, 3A0AHHbLIMU 6 Cucmeme
KOOpOuHam.

HcTopusi u MeTOAbI MATEMATHKH

Yuawuiica nayuumcs:

— HMMETh NPEACTABICHHUE O BKJIa/le BHAAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH;

— MOHHUMATh POJIb MaTEMAaTHKH B pa3BUTHH Poccuu;

— HUCIMOJB30BaTh OCHOBHBIE METOIbI JI0Ka3aTeIhCTBA, MPOBOIUTH JOKA3aTeIbCTBO W
BBITIOJIHSITH OIIPOBEPIKEHUE;

— NPUMEHSATh OCHOBHBIE METOJBI pEIICHUS MaTEeMaTU4YeCKUX 33aJad; Ha OCHOBE
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MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE XapaKTEPU30BaTh KPacCOTy U COBEPIICHCTBO
OKpY’KaIOIIEero MUpa U MpOUu3BeJICHUN UCKYCCTBA;

— PUMEHSATH TMPOCTEHUININE TPOrpaMMHBIE CpPEICTBA W OSIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHUCTEMBI PU PEIICHUU MAaTeMaTUYECKHUX 3a/a4;

— MOJBb30BaThCsl MPUKIATHBIMU MPOTPAMMaMU M MPOTPaMMaMHU CHMBOJBHBIX BBIYHCIICHHH
JUISl UCCIICOBAHMSI MATEMATHIECKIX 00BHEKTOB.

Vuawuiics nonyuum 603MOHCHOCIb HAYYUMbBCS!

— NpuMeHAmb Mamemamuyeckue 3HAHUA K UCCIe008AHUIO OKpydcanowezo Mupa

(MoOenuposanue puzuieckux npoyeccos, 3a0aiu IKOHOMUKIUL).

Il. Cooeporrcanue yueonozo npeomema

10 kaace

JJeMEeHThI TEOPHH MHOKECTB M MATEMATHYECKOM JOTHKH

[Tonatne MHOXecTBa. XapaKTEPUCTUYECKOE CBOWCTBO, D3JIEMEHT MHOXECTBa, IYCTOE,
KOHEUHOe, OeckoHeyHOoe MHoxkecTBa. (CmocoObl 3amaHuss MHOXecCTB. [loJIMHOXECTBO.
OTHoMIEeHUST TPUHAJIC)KHOCTH, BKIIOUCHUS, paBeHCTBA. Onepanuu HajJ MHOXECTBAMHU, UX
WIJIIOCTPAlMU C TOMOIIBIO KpyroB Jilnepa. Cuémnuvle u Hecuémuvie MHOICECMEA.

HUcTtunHble W JIOKHBIE BBICKA3bIBaHUS (YTBEPIXKICHUS), OMEpallUM HaJ BbICKA3bIBAHUSIMU.
KBaHTOpBI CyliecTBOBaHUS U BCEOOITHOCTHU. Aeebpa 8biCKaA3bl8AHUIL.

3akoHbl JOTUKU. OcHOBHble no2uveckue npasuia. PenieHWe JOrMYEeCKUX 3ajxad c
UCTOJIb30BaHUEM KPYToB Diiepa.

YMmozakntoueHuss. O60CHOBaHUE U J10Ka3aTeIbCTBO B MareMmaruke. Onpenenenus. Teopemsl.
Buowvr ookazamenvcme. Mamemamuueckas unOyKyus. YTBEpXKICHUSI: 0OpaTHOE HaHHOMY,
NPOMUBONONIONCHOE, 00pamHOe NPOMUEONnoaoxcHomy. IIpu3HaK U CBOMCTBO, HEOOXOIUMBIE H
JOCTaTOYHbBIE YCIOBUS.

Yuciia 1 BHIPAKEHUA

MHoxecTBa HaTypaJlbHBIX, LEbIX, PALIMOHATIBHBIX, JEHCTBUTEIBHBIX Yicell. PannanHas mepa
yria. TpuroHomerpuueckass OKpyKHOCTb. CHHYC, KOCUHYC, TaHI€HC M KOTAHT'€HC YHCIIa.
Tpuronomerpudyeckue (GopMynbl MPUBEIECHUS M CIOXKEHUs, (opMyasl JBOHHOrO H
nosoBuHHOTO yria. IIpeoOpa3oBaHne CyMMbl U Pa3HOCTH TPUTOHOMETPUYECKUX (YHKIHHU B
pou3BeJieHue U oOpaTHBIE MPeoOpa3oBaHuUs.

Crenenp ¢ JeHCTBUTENBHBIM IIOKa3aTesdeM, cBoicTBa creneHu. Yuciao e. Jlorapudm,
cBoiicTBa norapudma. JlecATUUHBIN U HATYpaJIbHBIN JTOTapU(PMBI.

ToxnecTBeHHbIE NPE0OpPa30BaHUs TPUTOHOMETPUUYECKHX, JOTapu(PMHUUECKUX, CTEHNEHHBIX U
UppalMOHAJIBbHBIX BBIPaXKEHUM.

MeToa MaTeMaTUYECKOW MHAYKIIUH.

Ocnosnaa meopema apugpmemuku. Ocmamku u cpaeuenus. Ancopumm Eexauoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @Depma. Cucmembvl cuucienus,
omauuHvle om decamuynvlx. Pynkyua duiepa, yucio u cymma oerumeneu HaAmypaibHO20
yucaa.

OcHnoenas  meopema  ancebpei. Ilpugooumvie u  HenpugoouUMble  MHO2OYNEHDL.
Cummempuyeckue mroz2ounenwvl. Llenovucnennvie u yeao3HauHvlie MHO 20U1EHbL.

YpaBHeHUsd U HEPABEHCTBA

VYpaBHEeHUE, SBIAIONIIEECS CIEICTBUEM JAPYrOoro ypaBHEHMS; ypaBHEHHs, PaBHOCHJIbHBIE Ha
MHOXECTBE, paBHOCUJIbHBIE TPe0Opa30BaHUsl YpaBHEHUM.

Tpuronomerpuueckue, nokasaTelbHbIe, JOrapU(PMUUECKHE U UPPALMOHATIbHbIE YPABHEHUS U
HEpaBEHCTBA. THUIBI ypaBHEHUI. Pellienne ypaBHEHHU U HEPABEHCTB.

MeTton MHTEpBANIOB AJIs pEIIeHUs] HEpaBeHCTB. I’ paduueckue METOIbl pelIeHus] ypaBHEHUN
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U HEpaBeHCTB. PellleHUWe ypaBHEHUN M HEPaBEHCTB, COJEPIKAIIUX MEPEMEHHYIO MOJ 3HAKOM
MOIYJIS.

CucremMbl TPUTOHOMETPUYECKHUX, MOKa3aTENbHBIX, JOTrapu(PMHUUYECKUX U HUPPALHOHAIBHBIX
ypaBHeHui. CHCTeMBl TPUTOHOMETPUYECKHX, IMOKa3aTENbHBIX, JOTrapupmMuueckux u
UppayuoHaibHblX HEPABEHCTB.

VYpaBHEHUS, CUCTEMB] YpPaBHEHUH ¢ TapaMeTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviuie 6mopoti cneyuaivbhvlx 6udos. Popmynvt Buema.
Teopema be3y. [Juogpanmoswl ypasuenus. Pewenue ypagnenuii 6 KOMNIEKCHBIX YUCTAX.

Hepasencmea o cpeonux. Hepasencmeo bBepuynnu.

DYHKUUU

OyHKIMA U €€ CBONCTBA; HYJIM (YHKIUHU, TPOMEKYTKH 3HAKOIMOCTOSHCTBA, MOHOTOHHOCTD.
HauGonbmee u HauMeHblnee 3HaYeHUs] GQyHKUUH. PYHKYUU «OpOOHA Yacmyb yucia» y = {x} u
«yenas yacmo yucia» y = [xJ.

B3aumuo o6parnsie ¢pynkuuu. ['paduxu B3anMHO 00paTHBIX (QyHKIIHIA.

CreneHnHas, okas3aTenbHasi, jorapudmuueckas GyHKIUHU, UX CBOWCTBA U IrpadUKH.

[IpeoOpa3zoBanus rpagukoB GYHKIMIA: CIBHI, YMHOXEHHE Ha YHCIO, CHMMETPHUS
OTHOCHUTEJIBHO KOOPJAUHATHBIX OCEH U Hayajla KOOpJIUHAT.

I'eomerpryeckne GUIypsl B IPOCTPAHCTBE M MX B3AMMHOE PACIOJIOKEHHE

Axcuomatuka crepeomerpuu. Ilepseie cinencreus akcuoM. IlocTpoenus B mpocTpaHCTBe.

B3aumHOE pacnonoXeHue MNpsSMBIX M IJIOCKOCTEM B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
IapajuIeJIbHbIE U CKPELIMBAIOUINECS MPSAMBIE, TapaUIEIbHOCTh U NEPIEHIUKYIAPHOCTD MPSMON U
IJIOCKOCTH,  IAPAUIEIBHOCTh WM NEPHEHAUKYJSIPHOCTh  JABYX  IUIOocKocTed.  IIpusHakm
[apAJUIEIbHOCTH U NIEPIIEHAUKYJIIPHOCTH IPSIMBIX U IIJIOCKOCTEN.

[lepnenaukynsp u HakJIOHHAsA. Teopema 0 TPEX NEPIEHAUKYISPAX.

JIByrpaHHbIii yroia. JIMHEHHBI yroa ABYrpaHHOro yriaa. MHororpaHHele yribl. Beimykibie
MHOT'OTPaHHBIE YIJIBL.

BHyTpeHHUe U rpaHUYHbIE TOYKU MPOCTPAHCTBEHHBIX (GUTyp. IIOHATHS reoOMeTprUYecKoro Tena u
€ro ITOBEPXHOCTH.

MHoOrorpaHHMKM YU MHOTOIpaHHbIE TTOBEPXHOCTH. BepiinHsbl, rpanu U péopa MHOIOIPaHHHUKOB.
Bemmyksible MHororpanHuku. Teopema Oiinepa. CeueHuss MHOTOTPAaHHUKOB —IUIOCKOCTSIMH.
Pa3BEépTKM MHOTOTpaHHBIX ITOBEPXHOCTEN.

[Inpamunpa u e€ snemenTsl. Terpasap. [IpaBunpHas nupamuga. Yced€HHas TUpamMuaa.

IIpusma u e€ snementsl. IIpsamas u HaknonHas npusma. [IpasuneHas npusma. Iapannenenunesn.
Ky6.

[IpaBuabHBIE MHOTOTPAaHHHUKH (TeTpasJp, KyO, OKTa’ap, AoAeka’ap, ukoca’ap). Ilocrpoenue
IIPaBUJIbHBIX MHOTOI'PAaHHHUKOB. /[BOMCTBEHHBIEC NMpPAaBWIbHBIE MHOTOrpaHHUKU. [lomynpaBuibHbBIE
(apXuMe10Bbl) MHOTOTPAHHUKH.

HN3MepeHHe reOMeTPHYECKNX BEJINYNH

PaccrosHue mexay aByMms Toukamu. PaBeHCTBO M mopobue ¢uryp. PacctosHue oT TOYKH 10
¢burypsl (B 4aCTHOCTH, OT TOYKM N0 HPSIMOM, OT TOYKU [0 IUIOCKOCTH). PaccrosHue Mexay
¢durypamu (B 4aCTHOCTH MEXJY MPSIMBIMH, MEXY IPSIMOM U TIOCKOCTBIO, MEX/TY IJIOCKOCTSMHU ).

VYTIIbl: yron MeXAy INIOCKOCTSIMH, YTOJI MEXAY IPSIMBIMU, YTOJ MEKIY MPSIMON U TJIOCKOCTBIO.

Cummerpust

OO0miee MOHATHE O CUMMETpUU QUIYyp. DJIEMEHThl CHUMMETPUH MpPaBWIbHBIX NHpPaMUi M
IIPaBWIbHBIX ITPU3M, IPABUIbHBIX MHOIOI'PaHHUKOB.
Copep:xanue rmpeaMera Mo Kjiaccam 00y4eHHs OTPa)KEHO B TEMAaTUUYECKOM IJIaHUPOBAHUH.
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11 kaace

Yucaa 1 BbIpAKECHUA

MHOXeCTBO KOMILUICKCHBIX uMced. JIeWCTBUSI ¢ KOMIUIEKCHBIMM 4YuciaaMu. KoMILIEKCHO
conmpspkEHHBIE 4Hciaa. Moayldb H  apryMeHT 4wHcla. [pucoHomempudeckas gopma
KOMNJIEKCHO20 YUCad.

DYHKUUHU

@OyHKIMSA U e€ CBONCTBA; HYNMH (PYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTb.
HaunGonpuee u Haumenbee 3HaueHus Gynkuuu. [lepuonnueckas QyHKus U €€ HaMMEHbIIUN
nepuo. YéTHbie 1 HEUETHBIE (PYHKIIUH.

Tpuronomerpryeckue GpyHKIUH YHCIOBOTO apryMeHTa y = C0S X, y = Sin X, y = tg x, y = ctg x.
CpoiictBa u rpaduku TpUroHOMEeTpHUecKuX QyHKuui. OOpaTHBIE TPUTOHOMETPUUYECKUE
(GyHKLMHU, UX TJIaBHbIE 3HAYEHUs], CBOMCTBA U I'pa)UKH.

[IpeoOpazoBanus rpagukoB GYHKIMIA: CIBHI, YMHOXEHHE Ha YHCIO, CHMMETPHUS
OTHOCHUTEIBHO KOOPAUHATHBIX OCEH M Hayajla KOOPAUHAT.

DJleMeHThl MATEMATHYECKOIr0 aHaJdn3a

beckoneuHo Mmaible M OeckOHEYHO OOJbIIME YHMCIOBBIE MociegoBaTenbHOCTH. [Ipenen
YHICIIOBOM NOCIIE0BAaTENbHOCTU. beckoHeuHo yObIBarolias reoMeTpuyecKas nporpeccusi.

[Toustue mpenena QyHkuuu B Touke. [lomamue npedena @ymkyuu 6 OECKOHeUHOCmU.
Acumnmomul epaghurxa pyukyuu. HenpepblBHOCTh QyHKIIUH.

Cesoticmesa Henpepbignvix (hynxyuu. Teopema Betiepwmpacca 015 nenpepuléHbvix QyHKyuil.

Huddepenuupyemocts ¢ynkuuu. I[IpomsBognas ¢ynkuum B Touke. KacartenpHas K
rpadpuxky ¢yHkuuu. I'eomerpuueckuit U (U3MUECKUN CMBICT NPOU3BOAHOU. [Ipumenenue
npouseoonoti 6  ¢usuxke. llpousBonHble  3iaeMeHTapHbIX  QyHkuui. IlpaBuna
nuddepeHIupoBaHus.

Bmopas npouszeoonas, eé ceomempuueckuii u puzuueckuii cmulciu.

Touku skcTpemMyma (MakcuMyMmMa U MUHHMYMa). MccrnenoBanue sjaeMeHTapHbIX (QYHKIUN
Ha TOYKHM JKCTpeMyMma, HauOoJiblllee M HAWMEHbIIEE 3HAYEHHS C IMOMOIIBI0 MPOU3BOJHOM.
Ilocmpoenue 2paguxos Qynkyuii ¢ nomowwro npou3eoouvix. llpumenenue npouzsoOHOU Npu
peweHuu NPUKIAOHbIX 3a0a4, HA MAKCUMYM U MUHUMYM.

IlepBooOpa3nas. Heompenenéuueiii unterpan. IlepBooOpaszHble 31eMEHTapHBIX (QYHKIUIL.
[lnomane kpuBonuHenHON Tpameuun. Popmyna Herorona—Jleibuuna. OnpenenéHHbIM
uHTerpan. Berunciaenue niomanei iockux QUIyp u 06vémog men 8pawjeHus ¢ NOMOWbIo
unmezpana.

Hupdepenyuanvuvie ypasnenus nepeozo u 6mopo2o nopsaoKa.

KomMOHHATOPHKA, BEPOSITHOCTh M CTATHCTHKA, JIOTHKA U TEOPHUS rpa(]gon

[IpaBuino npousBenenus B komObuHaropuke. CoequHeHus: 6e3 nopropenuit. CoueraHust U Ux
cBoiictBa. bunom Herotona. Coedurnenus ¢ nosmopenusmu.

BepositHocTh coObITHS. CyMMa BEpOsITHOCTEH HECOBMECTHBIX COOBITHH. IIpoTHBOMONOXKHBIE
coObITusi. YcnoBHas BeposTHOCTh. HezaBucumble coObiTuda. IIpomsBenenue BeposTHOCTEH
He3aBUCUMBIX coObITHI. ®opmyna bepuymmu. dopmyna mnonHoit BeposTHocTH. Dopmyna
baiieca.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu gepoamuocmei.

JAuckpeTHble  cllydyalHble  BEJIMYMHBI W  UX  pacupeneneHus. CoBMeECTHBIE
pacupeneneHus. PacnpeneneHue CyMMBl U NPOU3BEACHUS HE3aBUCUMBIX CIIyYalHBIX
BEJIMYMH. MaTteMaTuueckoe OXKHAAHUE U AUCIEPCUS CIy4alHOM BEIMYUHBL. MaTemMaTHdeckoe
0KUJIaHUE U JUCIIEPCHUsI CYMMBbI CIIy4alHBIX BEJIMYHUH.

bunapnas  cayvaiiHas ~ BeiauMuWHa, pacnpenenenue  bepnymiau.  ['eomeTrpuueckoe
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pacnpezneineHue. bUHOMUalIbHOE pacpenesIeHUE U €ro CBOMCTBA.

HenpepeiBHblE citydaiinble BenuuyuHbL. [110THOCTE BepoATHOCTU. DYHKUUSA pacHpeieiIeHUs.
PaBHOMEpHOE pacnipeneneHue.

Hopmanbnoe pacnpenenenune. @ynknusa Jlamaca. [lapaMerpsl HOpManbHOIO pacrpenesIeHus.
IIpumepsl ciydailHbIX BEJIMYMH, HOAYMHEHHBIX HOPMAJbHOMY 3aKOHY (IOTpELIHOCTH
U3MEPEHUM, POCT YEIOBEKA).

3axon 6onvuwux uucen. Boibopounviti memoo uszmeperus eeposmuocmei. Poniv 3akona
Oonvuwux yucen 6 Hayke, npupooe u obujecmae.

Koppensauus nByx ciydaiiHbix BenuuuH. [loHsATHE 0 KO3QdUIHEHTE KOPPEIALHH.

Cmamucmuyeckas  eunomesa. Cmamucmuyeckue  Kpumepuu. Cmamucmuuecxas
3Hauumocms. I[Iposepka npocmenwux 2unomes.

OcHogHble nonamus meopuu epagoa.

I'eomeTpHryeckne (_l)I/II‘VDBI B IIPOCTPAHCTBEC M MX B3AMMHOC PACIHOJI0KCHUEC

Konycol u nunmuaapel. CedeHus] KOHyca W IMWIMHIPA TUIOCKOCTHIO, TapaieIbHOW OCHOBAaHUIO.
Konyc u mununap spamenus. Konunyeckue cedenus (dmnuinc, runepbona, nmapadona). Chepa u
map. Ilepeceuenne mapa u miockoctn. Kacanme cdepsl u mockocTd. ONOpHBIE IIOCKOCTH
MIPOCTPAHCTBEHHBIX (PUTYD.

HN3MepeHue reoMeTpHYeCKUX BEJIUYUH

ITonsarue o6béma Tena. OOBEMBI IMIMH]IPA U PU3MBbI, KOHYCA U IIMPaMM/IbI, I1APA.

O06BEMBI TOAOOHBIX (HUTYP.

[TonsTve TuomamM moOBepXHOCTH. [loImaan NOBEPXHOCTEH MHOTOTPaHHHMKOB, MHJIMHAPOB,
koHycoB. [momane chepsl.

IIpeoopa3oBanug. CumMeTpus

[TapannensHoe nmpoektrpoBanue. OpToroHalbHOE MpOeKTHpoBaHME. LleHTpalbHOE MPOEKTUPO-
BaHUe (TIEPCIIEKTHBA).

JBwxkenus. OOmmMe cBoOMCTBa ABWXKEHUW. Buabsl ABWXKEHUN: NapaiedbHBIM TEepPeHocC,
CUMMETPUU OTHOCUTEIIBHO, TOUKH, ITPSMOU U INIOCKOCTH, IIOBOPOT.

DneMeHTHl CUMMETPHH cephl U apa, MUIUHIPOB U KOHYCOB BpaIlICHHUS.

I'omoTtetus u mpeobpazoBaHus MOI0OUS.

KoopayHaTbl 1 BeKTOPbI

JlexkapToBbl KOOpAMHATBI B HpocTpaHcTBe. Dopmysa pacCTOSHHMS MEXAY IBYMS TOUYKAMH.
Koopaunatsl cepenabl oTpe3ka. 3ajiaHus GUryp ypaBHEHUSIMH. Y paBHEHUS c(hepbl U MIOCKOCTH.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Cll0’k€HHE BEKTOPOB M YMHOKEHUE BEKTOpA
Ha yucno. KoumHeapHble 1 KOMILTaHapHbIE BEKTOPBI. Pa3iioxkeHnne BeKTopa Ha IIIOCKOCTH 1O JIBYM
HEKOJUIMHEApHbIM BEKTOpaM. Pa3iokeHue BEKTOpa B MPOCTPAHCTBE IO TPEM HEKOMIUIAHAPHBIM
BekTOopaM. KoopanHarsl BeKTOpa. Y101 MexX 1y BeKTopaMu. CKalsipHOE ITPOU3BEICHNE BEKTOPOB.
ConeprkaHue mpeamera 1o KiaccaM 00y4eHHUs! OTPaKeHO B TEMAaTHYECKOM IIaHUPOBAHHH.
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1. Temamuueckoe naanuposanue yueono2o npeomema

10 knace
Ne i/t Ha3zBanwme rinaBbl ApTopckas | OcHOBHbIE
IIporpaMMa | HalpaBJICHU
a
BOCITMTATECII
BHOI
NeATEILHOC
TH
Auredpa
1. I'maBa |. Anre6pa 7—9 knaccoB (IOBTOpEHHE) 4
1,2,3,4,5,6,
7,8
2. ['nasa Il. JlenumocTs uncen 12 %15,3:4:5@
3. I'maBa I1l. MHOrOUNIEHBI. ANlreOpanvecKre ypaBHEHHS 17 1,2,3,4,5,6,
7,8
4, I'masa V. CreneHs ¢ IeiiCTBUTEIHHBIM [IOKA3aTEIEM 11 1,2,3,4,5,6,
7,8
5. ['maa V. CrenienHas QyHKIUS 16 1,2,3,4,5,6,
7,8
6. I'masa VI. [TokazarenpHast QyHKIHS 11 1,2,3,4,5,6,
7,8
7. I'naBa VII. Jlorapudmudeckas GpyHKIws 17 1,2,3,4,5,6,
7,8
8. I'masa VIII. Tpuronomerpuueckre GopmMymsl 24 1,2,3,4,5,6,
7,8
0. ['maBa IX. TpuronomeTpuyeckre ypaBHEHHUS 21 1,2,3,4,5,6,
7,8
I'eomerpus
10. Hekoropsie cBeeHus N3 IUIAaHUMETPUU 12 1,2,3,4,5,6,
7,8
11. Brenenue 3 1,2,3,4,5,6,
7,8
12. I'naBa |. TlapamienbHOCTB NPSIMBIX U TIOCKOCTEH 16 1,2,3,4,5,6,
7,8
13. ['maBa Il. IleprieHAUKYIIPHOCTD MPSIMBIX U MIOCKOCTEH 17 1,2,3,4,5,6,
7,8
14, I'masa Il1l. MHororpanHuku 14 1,2,3,4,5,6,
7,8
15. [ToBTOpEeHME 9 1,2,3,4,5,6,
7,8
Hroro 204
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11 xmacc

Ne i/ Ha3panue rinaBbl ABTopcka|  OCHOBHEIE
s HanpaBJICHUA
nporpamMMm| BOCIHHUTATCIIBHO
a 1 1esTEeNbHOCTH|
Auredpa

1. ['naBa |. Tpuronomerpuueckue QyHKINH 19
1,2,3,4,5,6,7,8

2. I'naBa Il. IIponsBoaHas u €€ reoMeTpUUYECKUN CMBICIT 22
1,2,3,4,5,6,7,8

3. I'naga Ill. Ilpumenenue NpoU3BOJHON K HCCIICTOBAHUIO (DyHKIHIA 16
1,2,3,4,5,6,7,8

4, I'masa IV. [1epBooOpa3Has u HHTETpaT 15
1,2,3,45,6,7,8

5. I'maBa V. KomOunaTopuka 13
1,2,3,45,6,7,8

6. I'maBa V1. DneMeHTHI TeOpUU BEPOSITHOCTEH 11
1,2,3,45,6,7,8

7. I'naBa VII. KommuiekcHble uncia 14
1,2,3,45,6,7,8

I'eomeTpusn

8. I'maBa VI. Hunuuap, KoHyC U map 16
1,2,3,45,6,7,8

0. I'maBa VII. O6bemMsbI Ten 17
1,2,3,45,6,7,8

10. I'maBa IV. BekTophl B IpOCTpaHCTBE 6

1,2,3456,7,8

11. I'maBa V. Meroa KoOpAuHAT B IPOCTPaHCTBE. JIBHIKEHUS 15
1,2,3,4,5,6,7,8

12. HToroBoe moBTOpEHME 35
1,2,3,4,5,6,7,8

Hroro 204

KPUTEPUH 1 HOPMBI OIIEHKHA 3HAHUI, YMEHWI 1 HABBIKOB
OBYYAROIIUXCSA IO MATEMATHKE

1. O1ieHKa MUCHMEHHBIX KOHTPOJIBHBIX PA00T 00YJarONIUXCs IO MaTEeMaTHKE.

OTBeT OLICHUBACTCS OTMETKOM «5», €CIIH:

» paboTa BBITNOJHEHA IMOJIHOCTHIO;

» B JIOTHYECKHX PACCYKJIECHUSX U 00O0CHOBAHHUH PEIICHUS HET MPOOEIOB U OMUOOK;
» B pCIICHUH HET MaTEMAaTUYECKHX OIIMOOK (BO3MOYKHA OJIHA HETOUHOCTh, OTHCKA,
KOTOpasi He SIBJISIETCS CIIEACTBUEM HE3HAHMS WJIM HETIOHUMaHUs Y4eOHOT0 MaTepurara).
OtmeTka «4» CTaBUTCS B CIEAYIONIUX CIyYasx:

» paboTa BHITIOJIHEHA TMOJTHOCTHIO, HO 00OCHOBAHHUS MIAr0B PEUICHUS HEIOCTATOYHBI
(ecu yMeHHEe 0OOOCHOBBIBATh PACCYKACHHSI HE SBISIIOCH CIEIUATIEHBIM 00bEKTOM IIPOBEPKH);
»  JIOINYIIEHBI OJHA OMIMOKA WM €CTh JBa — TPH HEJA0YETA B BRIKJIQIKaX, PUCYHKAX,
yepTexkax Win rpadukax (eciu 3TH BUIBI pabOT HE SBISUINCH CIICUATbHBIM 00BEKTOM
MIPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIH:

»  JomymieHo 0oJiee 0THOM OMMOKH Wi OoJiee IBYX — TPEX HEJJOYETOB B BHIKJIA/IKAX,
gepTexax win rpadukax, Ho oOydaromuiicss o0nanaeT 00s3aTeNbHBIMU YMEHUSIMH 110
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

»  JIONYIICHBI CYIIECTBCHHBIE ONIMOKH, TOKA3aBIINe, 9TO O0YJArOIIHIACS He 001a1aeT
00s13aTeTbHBPIMA YMEHHUSIMH 110 TaHHOUW TeMe B TIOJTHOM Mepe.

OtmeTka «1» CTaBUTCS, €CIIH:

» paboTa rnoka3zana nojJHOe OTCYTCTBHE y 00yUaloIIerocs: 00s3aTeNbHbIX 3HAHUHN
YMEHUH 110 TPOBEPSEMON TEME WJIH 3HAYUTEIbHAS 9acTh paOOTHI BHITIOJHEHA HE
CaMOCTOSTEIIBHO.
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Y4uTens MOXKET MOBBICHTh OTMETKY 32 OPUTHHAIIBHBIN OTBET Ha BOIIPOC WIIH
OpPUTHHAIILHOE PEIlIeHUE 3a7a4i, KOTOPbIE CBUACTEIBCTBYIOT O BBICOKOM MaTeMaTHIECKOM
pa3BUTUHU OOYYAOIIETOCS; 3a pelieHrne 0oJiee CI0KHOM 3a/1auil MJIM OTBET Ha 00JIee CIIOKHBIN
BOIPOC, MPEAIOKEHHBIE 00YJarOIIeMYCs TOTOIHUTEIBHO MOCIE BRITOTHEHUS UM KaKUX-JIH00
JPYTUX 3aJaHUM.

2.0yenka ycmuoix 0meemos o0yuarwuxcsa no Mamemamuxe

OTBeT OlleHUBaETCsl OTMETKOM «5», €CJIM yYeHUK:

»  TIOJIHO PacKphUI COJEpKAHUE MaTepHraia B 00beMe, MPETYyCMOTPEHHOM MTPOrPaMMOit

1 y4eOHUKOM;

»  U3II0KUI MaTepUall TPaMOTHBIM SI3bIKOM, TOYHO HCIIOJIB3YsS MaTEMaTHIECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OTPEIEIIEHHOM JIOTHYEeCKON MOCIe0BATEeIbHOCTH;

» TPaBWIBHO BBIMOJHUI PUCYHKH, YEPTEKH, TPAQHKH, COMyTCTBYIOIINE OTBETY;

» TI0Ka3aJl yMEHHE WILTFOCTPUPOBATH TEOPHIO KOHKPETHBIMU TIPUMEPAMHU, TPUMEHSTh

€€ B HOBOU CHUTYAaIlMH MPH BBIITOJIHEHUH TPAKTHYECKOTO 3/ I1aHNUS;

»  TIPOJIEMOHCTPUPOBAN 3HAHUE TEOPUH PAHEE U3yYCHHBIX COMTYTCTBYIOIIUX TEM,
c(hOPMUPOBAHHOCTH H YCTOWYHBOCTh UCTIOJB3YEMBIX MIPH OTBETEC YMEHU U HABBIKOB;

»  OTBEYaJ CaMOCTOSITEIbHO, 0€3 HABOSIIUX BOIIPOCOB YUUTEIIS;

»  BO3MOXXHBI OJTHA — JIBE€ HETOYHOCTH ITPH OCBEIIICHUE BTOPOCTEIICHHBIX BOIIPOCOB

WM B BBIKJIJKAX, KOTOPBIE YUEHUK JIETKO UCIPABUII TIOCTIE 3aMEUaHUsl yUUTEIS.

OTBET OIIEHUBACTCS OTMETKOH «4», €CITU YIOBJIETBOPSICT B OCHOBHOM TPEOOBAHUSIM Ha OIICHKY
«5», HO TIPH 3TOM MMEET OJIMH U3 HEJOCTATKOB:

» B M3JIOKEHUH JOMYIIEHB HEOOIbINNE MPOOEITI, HE NCKAa3HUBIIIEe MATEMAaTHIECKOE
CoJiep>KaHue OTBETA;

»  JIOINYIICHBI OJMH — JIBa HEeJJ0UeTa IPU OCBEIICHUU OCHOBHOTO COJICPKAHHSI OTBETA,
UCIIPABIIEHHBIE MTOCIIE 3aMEYaHUsI YUUTEI;

»  JOMyIIeHBI ormuOKa uiu 6oJiee ABYX HEIOYETOB MPU OCBEIICHUU BTOPOCTEIIEHHBIX
BOIIPOCOB UJTU B BBIKJIAJIKAX, JIETKO UCIPABIICHHBIC MTOCIIE 3aMEUYaHUST YUUTEIS.

OtMeTKa «3» CTABUTCA B CJAEAYIOIIHUX CAydYasax:

»  HEIOJIHO PacKpBITO COJIEpKaHKUe MaTepHalia (CoepKaHue U3JI0KEHO

(dbparMeHTapHO, HE BCEr/1a MOCIEeI0BATENHHO), HO TTIOKa3aHO 00Iee MOHUMAaHUE BOIIPOca U
MIPOJIEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE 111 YCBOCHHUS MTPOrPaMMHOT0 MaTepHaa
(onpenenensl «TpeboBaHUAMH K MAaTEMATHYECKOM TTOJATOTOBKE 00YYAIONIUXCS» B HACTOSIIEH
porpaMMe o MaTeMaTHKe);

» WMENHCH 3aTPyTHEHUS WIH JOIMYIICHbBI ONIMOKH B ONIPEICIICHHNA MAaTEMAaTHIECKOM
TEPMHUHOJIOTHH, YepTexkaX, BbIKIAIKaX, UCTIPABICHHBIE MOCIIE HECKOIbKUX HABOISIIINX
BOIIPOCOB YUHTEJIS;

» YYCHHUK HE CIIPABHIICS C TPUMEHEHHEM TCOPHH B HOBOM CUTYAIMH ITPH BHITIOJTHEHUH
MIPAKTUIECKOTO 33JIJaHUsI, HO BBIOTHIII 3a]JaHHs 0053aTEIIFHOTO YPOBHS CIIOKHOCTH I10
JIAaHHOU TeMe;

» TIpH IOCTaTOYHOM 3HAHUH TEOPETUYCCKOTO MaTepHalia BRISBICHA HEAOCTATOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHHUI 1 HABBIKOB.

OTMmeTKa «2» CTaBUTCH B CJEIYIONUX COyqdasx:

» HE PacKpbITO OCHOBHOE COJICpKaHUE YIeOHOTO MaTepHaa,

» 00Hapy»XeHO HEe3HAHWE YUYECHUKOM OOJIbIIEH WITH HanboJiee BaXKHOW YacTH yU4eOHOTO
MaTepuana,

»  JIOINYIICHBI ONIMOKY B ONIPE/ICIICHUH TTOHSITHIA, TIPH UCIIOJIb30BAHUN MaTEeMaTHICCKOM
TEPMHUHOJIOTUH, B PUCYHKAX, YepPTeKax WU rpaduKax, B BEIKIAJAKAX, KOTOPbIC HE HCIIPABICHBI
MOCJIe HECKOJBKMX HABOJISANINX BOIIPOCOB YUHUTEJIS.

Otmerka «1» cTaBUTCA, €CJIM:

»  yYEHUK OOHApYKWJI IMOJTHOE He3HAHUE W HEIMTOHUMAaHWEe U3yd4aeMoro YIeOHOTO
MaTepuasa Ui He CMOT OTBETHTh HU Ha OJIUH M3 TIOCTABJICHHBIX BOIIPOCOB MO U3YYEHHOMY
Marepuay.

3. Obmias knaccudukanus omroOoK.

[Ipu oneHke 3HaHUM, YMEHUI U HaBBIKOB O0YYaIOLIUXCS CIeIyeT YUUThIBATh BCE OMIMOKH
(rpyOble 1 HerpyOble) U HEJOUETHI.
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3.1. I'pyObIMH CHUTAKOTCH OLINOKH:

- He3HAHHE OTPE/ICIICHUs OCHOBHBIX MOHSITHIA, 3aKOHOB, IPABUJI, OCHOBHBIX MOJIOKEHUN TEOPHH,
He3HaHue GOpMYII, OOIIETIPUHSITHIX CUMBOJIOB

0003HAYCHUI BETTUYMH, €IUHUI] UX U3MEPEHUS;

- He3HaHHE HAaUMEHOBAHUM €IMHHI] U3MEPEHUS;

- HCYMCHHE BBIJICIUTEH B OTBETE TJIABHOC,

- HEyMEHHE NMPUMEHSTh 3HaHUsI, aJITOPUTMBI JUIsl pELIeHUs 3a/1a4;

- HEYMCHHE JIeNIaTh BBIBOJIBI U 0000IIECHUS;

- HEyMEHHE YUTaTh U CTPOUTH IpapuKu;

- HEYMEHHE I0JIb30BAThCS IEPBOUCTOYHUKAMHE, YUCOHUKOM U CIIPABOYHUKAMU;

- IOTeps KOPHS WK COXpaHEHUE MOCTOPOHHETO KOPHS;

- oTOpackiBaHue 0€3 OOBSICHEHHUI OHOTO U3 HUX;

- paBHO3HAYHbIE UM OIIMOKH;

- BBIYHCITUTEIIBHBIE OMIMOKH, €CITH OHU HE SIBIISIOTCS OTHCKOI;

- IOTUYECKHE OMIMOKH.

3.2. K HerpyObIM omudKaMm ciie1lyeT OTHECTHU:

- HETOUYHOCTh (POPMYITHPOBOK, ONPEICICHH, MOHITHIA, TEOPHil, BHI3BaHHAS HEMOJIHOTON OXBaTa
OCHOBHBIX TIPU3HAKOB OIPEICISICMOT0 MOHATHS WM 3aMEHOM OJHOTO - JIBYX U3 ITUX
MPU3HAKOB BTOPOCTETICHHBIMH;

- HETOYHOCTh rpaduKa;

- HepaloHaJIbHBIA METOJ] PELICHHUS 3a/1a4 WM HEIOCTATOYHO MPOAYMaHHBIN IUIaH OTBETA
(HapyIIeHue JIOTUKH, ITOJIMEHA OTJEIBHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIICHHBIMH);

- HepalloHaJIbHbIe METOIbI PA0OTHI CO CITPABOYHON U APYroil TUTEPATYPOil;

- HEYMCHHE PEIIaTh 33aa4H, BEITIOTHATE 3aaHHsI B 00IIEM BUJIC.

3.3. Hexouyeramu SBIISIOTCA:

- HepalroHaJIbHBIC IPUEMbI BBIYHCICHUH U IPEeoOpa30BaHMIA,

- HeOpEXKHOE BHITIOJTHEHUE 3aHCeH, YepTexkeid, cxeM, rpaduKoB.

CornacoBaHo CornacoBaHo

IIpoTokon 3acenanus 3amectutensb qupekTopa no YBP
Metoanyeckoro o0beJUHEHUS ITonropankas M.IT'.

VYuutenei TOYHBIX U €CTECTBEHHBIX HAYK

MBOY- COLI Ne6 « » 2022
OT----------- 2022 roga Nel

pyK. MO ------mmmmmmem oo Epomenxo /I.A.
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