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1. IInanupyembie pe3yJIbTaThl OCBOeHHs Y4eOHOro npeamera «MaremaTuka» 11
KJ1ace

MaremMaTuka
Hpe[lMeTHble, MeTal’[peHMeTl—[l)Ie U JINYHOCTHBIEC pe3y.m,TaTl>1 0CBOCHUA yqeﬁﬂoro r[pez[MeTa.l

JInuHOCTHBIE pe3y/ibTaThbl OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI JOJKHBI OTPAXKaTh:

1) poccuiickyro rpakJJaHCKYH HWIEHTHYHOCTb, NAaTPUOTHU3M, YBaXKEHUE K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTH mnepen PoauHONM, ropaoctu 3a CBOM Kpail, CBOXO PoauHy, mponuioe U HacTosIlee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBakeHre ToCyaapCcTBEHHBIX CUMBOJIOB (Tep0, diar, rumH);

2) TpaxJaHCKYI0 TMO3UIMUI0 KaK AaKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCHUHCKOro O0OIlecTBa,
OCO3HAIOILIETO CBOM KOHCTUTYLIMOHHBIE NpaBa M OOS3aHHOCTH, YBaXKaloOIIErO0 3aKOH M IPAaBONOPSIOK,
00Jaaolero 4YyBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO TNPUHUMAIOLIETO0 TpPaIUI[MOHHBIE
HaIlMOHAJIbHBIE U 00IIeYeI0BEYECKIE TYMAHUCTUYECKUE U IEMOKPAaTHUECKNE [IEHHOCTH;

3) rOTOBHOCTb K ciaykeHHI0 OTeuecTBy, €ro 3aluTe;

4) chopMHUPOBAaHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
U OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO Ha JAMAJOre KYIbTYp, a TakkKe pas3IudHbIX (opm
0OLIECTBEHHOTO CO3HAHMsI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

5) chopMHpPOBaHHOCTH OCHOB CaMOpa3BUTHSI M  CAMOBOCHUTAHMS B  COOTBETCTBUHM  C
oOl1eYeoBeUeCKUMHU [IEHHOCTSIMU U HjieajaMH T'paXkJIaHCKOTro OOIIecTBa; TOTOBHOCTh M CHOCOOHOCTH K
CaMOCTOSTENBHOM, TBOPUYECKON U OTBETCTBEHHOU JNEATEIHHOCTH;

6) ToNEepaHTHOE CO3HAHUE U MOBEACHUE B MOJUKYJIBTYPHOM MUpPE, TOTOBHOCTb U CIIOCOOHOCTH BECTH
JMAJIOT C IPYTMMH JIIOJIbMU, JOCTUTATh B HEM B3aUMOIIOHUMAHUS, HAXOAUTh OOIIME 1IeJIU U COTPYIHUYATD
JUIS UX TOCTHXKEHUS;

7) HaBBIKM COTpPYIHHYECTBA CO CBEPCTHHKaMH, JE€TbMHU MJAQJIIEr0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeslbHOM, OOIIECTBEHHO TOJIE3HON, yu4eOHO-HCCIEA0BATEIbCKOM, MPOEKTHOW M JPYrUX BHIAX
NesITeNIbHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U MOBEJCHHE Ha OCHOBE YCBOEHUS OOIIeUEI0BEYECKUX IEHHOCTEH;

9) roTOBHOCTb U CIIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha MPOTSHKEHUN Beel
KU3HU; CO3HATeJIbHOE OTHOUICHHE K HEMpEephIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHON
npodeccruoHalbHOM 1 00LIECTBEHHOU JESITENbHOCTH;

10) »scretmyeckoe OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

11) mpuHsTHE W pealn3aluio LEHHOCTEH 3J0pOBOro U 6e30macHOro obpasa >KM3HH, MOTPEeOHOCTH B
(Gu3MYECKOM  CaMOCOBEPILCHCTBOBAHUM, 3aHATHSX  CIIOPTUBHO-O3JOPOBUTENBHONW  JIEATEIbHOCTHIO,
HEMPUITHE BPEAHBIX MIPUBBIYEK: KYPEHUS, YIIOTPEOICHUS aJIKOT0JIsI, HAPKOTHKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3UYECKOMY M ICHUXOJIOTHYECKOMY
3JI0pOBbIO, KAK COOCTBEHHOMY, TaK U APYrUX JIOJCH, yMEHHE OKa3bIBaTh MEPBYIO MOMOIIb;

13) oco3HaHHbIi BbIOOp Oynymielt mnpodeccud W BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
KU3HEHHBIX IIJIAHOB, OTHOIICHHE K MPO(PECCHOHAIBHON NEATEIbHOCTH KaK BO3MOXXHOCTH Y4YacTHSl B
PEIIeHUU JTMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TPOOIIEeM;

14)  chopMUPOBAHHOCTh  HKOJIOTHUECKOTO  MBILIUIEHUS, MOHUMAaHMS BJIMSHUSA  COLMAJIbHO-
HSKOHOMHYECKUX MPOIIECCOB Ha COCTOSHHE HPUPOJHON M COLMAIBHOM cpenbl; MPUOOpETEeHHE OIbITa
9KOJIOrO-HANPABIEHHON JAEATEIbHOCTH;

15) oTBeTCTBEHHOE OTHOILIEHHE K CO3JaHUIO0 CEMbH HAa OCHOBE OCO3HAHHOIO MPUHATHS LIEHHOCTEH
CEMEHUHOM KU3HHU.

MertanpeaMeTHble pe3yJabTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON NporpaMmbl JOJKHBI
OTpakaTh:

! TIpukas MunoOpHayku P® ot 17.05.2012 Ne413 «O6 yrBepkaeHun (enepaibHOro rocyIapCTBEHHOr0 00pa3oBaTensHOro
CTaHgapTa cpenHero (IOJIHOT0) 00IIero oopa3oBaHUsD)

~2~



1) ymMeHHe CcaMOCTOSATEIbHO OMPEACATh LN JESTEIbHOCTH U COCTaBJISTH IJIAHBI JEATEIHHOCTH,
CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJUPOBATh U KOPPEKTHUPOBATH ACSITEIBHOCTH; MCIOJIb30BaTh BCE
BO3MOJKHBIE PECYpPCHl JIsi JTOCTHKEHUSI TOCTABJIICHHBIX II€JIEM M pealn3alud IUJIaHOB JESTEIIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHSIX;

2) yMeHHE MPOAYKTUBHO OOIIATHCS W B3aHMMOJICHCTBOBATH B IMPOIIECCE COBMECTHOW ACSTEIHHOCTH,
YVYUTBHIBATh TIO3UIMH JPYTUX YIACTHUKOB JIEATEIBHOCTH, 3(h(HEKTHUBHO pa3peniaTh KOH(PIUKTHI;

3) BNajJicHWE HABBIKAMU TIO03HABATEIHLHOW, y4EOHO-HCCIICIOBATEIILCKON U MPOCKTHOW JESTCILHOCTH,
HaBBIKAMHU pPa3pelieHus] MpoOIeM; CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOUCKY METOJOB
pelieHus MPakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3IMYHbIX METOIOB TTO3HAHNUS,

4) TOTOBHOCTh M CIIOCOOHOCTH K CAaMOCTOSITEIIbHOW MH(OPMAIMOHHO-TTO3HABATEIFHON JIeATEIIBHOCTH,
BKJIOYasi YMEHHUE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OPMAIMH, KPUTHUECKU OIICHUBATH U
WHTEPIPETUPOBATH HHPOPMAIIUIO, TTOTYIAEMYIO U3 PA3IMUHBIX HCTOYHUKOB;

5) yMeHHEe UCIOJIb30BaTh CPE/ICTBA MH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH (nanee -
UKT) B pemeHun KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX M OPraHM3aIlMOHHBIX 3a7a4 C COOJIOJIEHUEM
TpeOOBaHUN SPTOHOMHUKH, TEXHUKHU O0€30MMaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUS, TPABOBBIX U ITUUECKUX
HOPM, HOPM HH(OPMAITMOHHOM 0€301TaCHOCTH;

6) yMeHUE OTpeIesATh Ha3HAUCHNE U (DYHKIIMH Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOATENIBbHO OIICHMBATh WM TPUHUMATH PEIICHUS, OIPEACISAIONINE CTPATETHIO
TOBEJICHUS, C YIETOM TPAXKIAHCKAX M HPABCTBEHHBIX IIEHHOCTEH;

8) BiIasieHne SI3BIKOBBIMHU CPEJICTBAMU - YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHUS,
WCIIOJIb30BaTh aJICKBAaTHBIC SI3bIKOBBIE CPEIICTBA;

9) BianeHue HaBbIKAMHU [O3HABATEJIBbHON peQuieKkCHH KaKk OCO3HAHUS COBEpPIIAEMbBIX ACHCTBUM U
MBICITUTENBHBIX TPOIECCOB, WX PE3YIHTATOB W OCHOBAHWM, TPAHUI] CBOETO 3HAHWUS M HE3HAHUsS, HOBBIX
MO03HABATENIbHBIX 33/1a4 U CPEJICTB UX JOCTHKECHHUSL.

IIpenmeTHBIM pe3yJbTaTaM OCBOEHUS 6a30BOTr0 Kypca MaTeMaTHKH JOJKHBI OTPaXaTh:

1) chopMHpOBaHHOCTH MpEACTAaBICHUN O MaTeMaTHKEe KaK YacTH MHUPOBON KyJIbTYphl U O MECTE
MaTeMaTHUK{ B COBPEMEHHOM IMBUIIM3ALUH, O CIOCO0aX OMHCAHMUS HAa MAaTEMaTHUYECKOM SI3bIKE SBICHHIA
pealbHOTO MUDA;

2) cGopMHpPOBAaHHOCTH MPEJICTaBICHUM O MaTeMAaTUYECKUX TMOHATHUSAX KaK O BaKHEUIIMX
MaTeMaTHYeCKUX MOJIENAX, IO3BOJISIIOIIMX OMUCHIBATH M H3Yy4aTh pa3Hble MPOLECCHl U SBICHUS;
MMOHMMAaHHE BO3MOKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHSI MATEMaTHUYECKUX TEOPHil;

3) BilaieHHEe METOJaMH JI0Ka3aTeIbCTB U aIrOPUTMOB PELICHUS; YMEHHUE UX IMPUMEHSTh, IPOBOIUTD
J0Ka3aTeJIbHbIE PACCYXICHUS B X0OJIE pEeLICHUS 3a/1a4;

4) BiazeHue CTAaHAAPTHBIMU NpuUEMaMU  pelICHUs PAlUOHANBHBIX U  UPPALUOHAIBHBIX,
MOKa3aTeJIbHbIX, CTETIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUIM U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHUE
TOTOBBIX KOMIIBIOTEPHBIX MIPOTPaMM, B TOM YHCIE JUIS TIOMCKA MYTH PEUICHHS] M WIUTFOCTPAIIUU PEIICHUS
ypaBHEHUI U HEPABEHCTB;

5) chopMuUpPOBaHHOCTH MPEJCTABICHU 00 OCHOBHBIX MOHATUSAX, UJIESX U METOJaX MaTeMaTUYECKOro
aHalu3a;

6) BiaJieHuE OCHOBHBIMU MOHITHUSIMH O TUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaAX, UX
OCHOBHBIX CBOWCTBax; C()OPMHUPOBAHHOCTh YMEHHUS PACIIO3HABATH HA UEPTEkKaX, MOJCIAX U B pPeaIbHOM
MHUpe TeoMeTpuuecKkue (pUrypsl; MpuMeHEHUE N3YYEHHBIX CBOMCTB TeOMEeTpUYecKuX (puryp u Gopmym s
pelIeHusi TEOMETPUUYECKUX 3a]a4 U 3aa4 C IPAKTUYECKUM COJIEPKAHUEM;

7) chopMUPOBAHHOCTH MPEACTAaBICHUI O Tpoleccax MU SBICHUSX, HMEIOIIUX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B pealbHOM MHpPE, 00 OCHOBHBIX MOHATHIX JIEMEHTAPHOU
TEOPUM BEPOSTHOCTEH; YMEHHUN HAXOJUTh U OIEHUBATh BEPOATHOCTH HACTYIJICHUS COOBITHI B
MPOCTENIINX TPAKTUYECKUX CUTYAlUSIX U OCHOBHBIE XapaKTEPUCTUKU CIy4YalHbBIX BEJIHYUH;

8) BiasieHne HaBBIKAMH HUCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX MTPOTPaMM MPU PEIICHUH 3aa4.

Auare0pa
I[J'ISI HUCIIOJIB30BaHU B HOBCCI[HCBHOﬁ JKM3HH U 00ecIeYeH s BO3MOYKHOCTH YCHICITHOTO MTPOAOJIKCHU A
O6pa3OBaHI/I${ o CrInCUHuaJIbHOCTAM, HC CBA3aHHBIM C MPUKIAAHBIM HCIOJB30BAHUCM MATCMATHUKU (l-ﬁ
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YPOBEHb IUIAHUPYEMBIX pPE3YyJbTaTOB), BBIMYCKHHK HAYYHMTCH, a TaKkKe MOJYYHUT BO3MOKHOCTH
HAYYHUTBCH JUIs Pa3BUTHsI MBIIUICHUS (2-11 ypOBEHb IUTAHUPYEMBIX PE3YJIbTAaTOB, BBIICICHO KVPCUBOM):

JJIeMEeHTbI TEOPUH MHOKECTB U MATEeMATHYEeCKOH JJOTMKH

— OnepupoBaTh? MOHATUAMH: KOHEYHOE MHOKECTBO, OECKOHEYHOE MHOKECTBO, HYHCIIOBbIE
MHOXKECTBA Ha KOOPAMHATHOW MPSAMOW, OJJIEMEHT MHOXECTBa, MOJMHOXECTBO, IIEPECEUCHUE H
00bETMHEHHE MHOXECTB, OTPE30K, HHTEPBAI, HPOMENCYMOK C BbIKOIOMOU MOYKOU, epagduyeckoe
npeocmasieHue MHONCeCms Ha KOOPOUHAMHOU NIIOCKOCIU;

— nposepAmb NPUHAOLEHCHOCHb JJIeMEHMA MHONCECMEY, 3A0aHHOM)Y ONUCAHUEM,

— HaxOJHWThb TEpeceYeHHe M OObEAMHEHUE MBYX, HECKOJIbKUX MHOMKECTB, TIPEICTABICHHBIX
rpadUuecKy Ha YUCIOBOM MPSMOH, HA KOOPOUHAMHOU NIOCKOCU,

— CTpPOWTH Ha YHCIOBOW MPSIMOI MOJMHOKECTBO YMCIOBOIO MHOXKECTBA, 33/IaHHOE MPOCTEHIIUMHU
YCIIOBHSIMH;

— OTIEpPHPOBATH TIOHATHSIMH: YTBEP)KIACHNE (BBICKA3bIBAHNE), OTPHUIIAHNE yTBEP)KACHUS, ICTUHHBIC H
JIOXKHBIE YTBEPKICHUS, CICICTBHIE, YACTHBIN CITydail 0OIIero yTBEPKICHUS, KOHTPIIPUMED;

— Pacmo3HaBaTh JIOKHBIE YTBEPXKACHUS, OIMIMOKU B PACCY)KICHHUSAX, B TOM YHUCIIE C UCTIOIb30BaHUEM
KOHTPIIPUMEPOB;

— NPoBOOUMb OOKA3AMENbHbLE PACCYHCOEHUSL Ol 0OOCHOBAHUSL UCIUHHOCIU YMBEPIHCOEHULI.

B noBceaHEeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX Y4eOHBIX MPEAMETOB:

— HCIOJH30BATh YHCJIOBbIE MHOKECTBA HAa KOOPIUHATHOW MPSIMON M HA KOOPOUHAMHOU NIOCKOCMU
0J151 ONUCAHUSL PeAIbHBIX NPOYECCO8 U ABTIEHUL;

— TIPOBOJMTH JIOTHYECKUE, OOKA3amebHble PACCY)KICHHUS B CUTYAIMsIX MMOBCEIHEBHOW JKWU3HU, npu
peueHuu 3a0a4 uz opyux npeomemos.

Yucisia ¥ BhIPAKEHUA

— OmnepupoBarh NOHATUSAMU: HATYPAIBHOE U 1I€JI0€ YHUCIIO, IETUMOCTh YHCel, OOBIKHOBEHHAs JIpO0b,
JecsTUYHas JpoOb, palMOHAIBHOE YHCIO, HpPpalMOHAIbHOE YHUCIO, MPUOMMKEHHOE 3HAUYEHHE YHUCIA,
4acTb, JI0JIs, OTHOILIEHHUE, MPOLIEHT, MacIlTao;

— ONepUpOoBaTh MOHATHAMH: JOTapudM 4YKCla, TPUTOHOMETPUYECKAsi OKPYXKHOCTb, paouawHas W
rpaaycHasi Mepa yria, CHHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB, UMEIOIINX MPOU3BOJIbHYIO BEIUUUHY,
yycna e u T,

— BBINOJHATH apu(MeTHyecKue JeMCTBU C UENbIMU U PallMOHAIbHBIMU YHCJIAMU, COUETasl YCTHHIE U
MUCbMEHHbBIE TPUEMBI, IPUMEHSS IPU HEOOXOTUMOCTH BBIUUCIUTENbHBIE YCTPOUCTBRA;

— CpaBHMBaTh pAalMOHAIBHBIE YHCIA MEXAY COO0OW; CpaBHUBATh C PALMOHAIBHBIMH YHCIAMU
3HAYEHUS 1EJIBIX CTENEHEH unce, KOpHe HaTypalbHON CTENEHU U3 YHUCE, IOTapru(pMOB YUCEI B MMPOCTHIX
ClIydasx;

— BBINOJIHATD HECJIOXKHBIE MPEoOpa3oBaHMs YHUCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX CTENEHU YHCET,
KOPHM W3 YHUCEJN, JOrapu(Mbl UYUCEN; HAX00umsv 3HAYEHUs KOPHSA HAMYPALbHOU CMeneHu, CmeneHu C
PAYUOHANLHBIM — HOKA3ameem, Jlo2apu@ma, UCNOIb3Ys Npu  HeoOX00UMOCMU  BbIYUCIUMENbHbIE
ycmpoticmea;

— MOJIb30BAThCS OLEHKOM U MPUKUAKON MPH MPAKTUIECKUX pacyETax;

— n300paXkaTh TOYKaMU Ha KOOPAMHATHOM MPSAMOI 1IeTble U PallMOHAIbHBIE YHCIA; IIeNIble CTEeNeHU
qucell, KOPHU HaTYpaJbHOU CTEMEHHU U3 YUCe, JOTapru(Mbl YHCET B MPOCTHIX CIyYasiX;

— BBINOJIHATH HECJIOXKHbIE MpeoOpa3oBaHUs LENbIX M JIPOOHO-PALMOHANBHBIX OYKBEHHBIX
BBIPAXKEHUMH;

— BBIPAXaTh B MPOCTEHIINX CIIyyasiX U3 PaBEHCTBA OJIHY IEPEMEHHYIO Yepe3 ApYyrue;

— BBIYMCIATh B IPOCTBIX CIIydasX 3HAUYEHUS YHCIOBBIX U OYKBEHHBIX BBIPAaXXEHWH, OCYILECTBIISS
He00X0AMMBbI€ TIOJICTAHOBKH U IPeoOpa3oBaHus;

2
31ech U gaee:
Ha 1-M ypoBHE — 3HATh ONpEAEICHHE MOHATHS, YMETh MOSCHATh €0 CMBICI, UCIIOJIB30BATh IMIOHATHE M €r0 CBOMCTBA IPU IPOBEACHUU PaCCYXICHUI,
pelieHnH 3a1a4;
Ha 2-M YpPOBHE — pacIlO3HaBaTh KOHKPETHBIC NMPHUMEPbl OOIIMX IOHATHH 1O XapaKTEpPHBIM IPU3HAKAM, BBINOJHATH JEHCTBHUS B COOTBETCTBHU C
OIpeIeieHHEeM ¥ IPOCTEHIMMH CBOWMCTBaMH IOHATHI, KOHKPETU3UPOBATh HPHMEPaMH OOIIME TTOHSTHSL.
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— NpPoBOOUMb NO U38ECMHBIM HOPMYIaM U APABUIAM NPeodpa308aHusi OYKEEHHLIX GblpAXCeHUll,
BKIIOUAIOWUX CIENeHU, KOPHU, T02apUPMbl U MpUu2oHoMempuieckue hopmyvl,

—  HAXoOumb 3HAYEHUs. YUCIO0BbIX U OYKBEHHbIX BbIPANCEHUL, OCYWeCMEIsAs HeobXo0umble
NOOCMAHOBKU U NPeodPa308aHUs;

— n300paXkaTh CXeMaTHUECKH YTOJI, BEIMYMHA KOTOPOTO BBIPAXKEHA B TPalycax WU paouaHax,

— OILIGHWBATh 3HAKH CHHYCa, KOCHHYCA, TAHTEHCA, KOMAaHeeHCA KOHKPETHBIX YIIIOB; UCHOIb308aNb
npu peweHuu 3a0ay maoauyHbvle 3HA4eHUs MpUSOHOMEeMPUYECKUX QYHKYUil y2ios;

— BbINONIHAMb NEPEBOO BENUYUHBL Yeld U3 PAOUAHHOU MePbl 8 2PA0YCHYIO U 0OPAMHO.

B noBceaHeBHOM KU3HM U MPH U3YyYeHUH IPYTUX YUeOHBIX MPEIMETOB:

— BBIMOJHATH JACUCTBHSI C YHCIOBBIMU JIAHHBIMH TIPH PEHICHUH 3a7ad MPAKTHYECKOTO Xapakrepa U
3a0au u3 paziuyHuLIX obnacmeli 3HAHUU, WCHOJB3YS MPH HEOOXOJMMOCTH CIIPABOYHBIE MaTEepHalIbl U
BBIYHCITUTEIIBHBIC YCTPOICTBA;

— COOTHOCHTH peajbHBbIC BEIMYUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYXKAIOMIETO MHpa C UX
KOHKPETHBIMH YHCIIOBBIMU 3HAYCHUSIMU;

— HCIIOJIB30BAaTh METO/IbI OKPYIJICHUS W MPUKUJIKA TIPH PEIICHUHN TPAKTHYSCKUX 3a/1a4 TIOBCETHEBHOM
KHU3HU;

— OYeHUB8amyv, CPABHUBAMb U UCNOIb308AMb NPU PEUeHUU NPAKMUYECKUX 3a0a YUCL08ble 3HAYEHUs.
PEaNbHbIX 8ETUYUH, KOHKPEMHble YUCTI08ble XAPAKMEPUCTNUKU 0OBEKINO8 OKPYHCAIOUe20 MUpa.

YpaBHeHHUsI M HEPABEHCTBA

— PemaTs MHEHBIC ypaBHEHUS M HEPABEHCTBA, KBAIpaTHBIC YPaBHEHUS;

— pemarh norapudMHUUECKne U TIOKa3aTenbHble ypapHeHus Buaa log, (bx + ¢) = d,a?*¢ = d (rne d
MOJKHO TIPEJCTAaBUTh B BHJC CTCIIEHHW C OCHOBaHMEM a) M HepaBeHCTBa BHaa log, x < d,a* < d (rme d
MOJKHO MIPEJCTaBUTh B BHJIE CTEIICHH C OCHOBAHUEM 4);

— TIPUBOJIMTH HECKOJBKO MPHUMEPOB KOPHEH TPUTOHOMETPUYECKOTO ypaBHEHHsI BHIa SiN X = a,
cosx=a, tg x = a, ctg X = a, rme a8 — TaONUYHOE 3HAYECHUE COOTBETCTBYIOIICH TPHTOHOMETPHYCCKOMN
byHKINH;

— pewams HeCl0HCHble PAYUOHANbHbIE, NOKA3AMENbHble, 102apudmuiecKkue, mpueoHOMempuyecKue
VPABHEHUs, HePABEHCMBA U UX CUCTIEeMbl, NpoCmetiuiue UPPAYUOHAIbHbIE YDAGHEHUsL U HEPABEHCNEA,

— UCNOTIBL308aMb MEeMOObl peuleHUs YPAGHeHUll: npugedenue K 6udy «npouzgedenue pagHo Hya» uiu
«HacmHoe PpasHo HYN0», 3aMEHA NEPEMEHHBIX,

— UCNOIB308aMb MEMOO UHMEPBALO8 OISl PeUleHUsI HEPABEHCNE,

— UCNnoIb308amb epaguueckuti Memoo 071 NPUOTUNICEHHO20 peuleHUsl YPAGHEHUU U HEPABEHCME,

—  uzobpadicamv  HA  MPUCOHOMEMPUYECKOU  OKPYICHOCMU — MHOICECMBO  peuleHull
MPUSOHOMEMPUUECKUX YPABGHEHULL U HEPABEHCMS.

B noBceHeBHOM KNU3HU U NIPU M3YyYeHUM APYIrUX YYeOHBIX NPeIMETOB:

— COCTaBIISITh U PelIaTh YpaBHEHUS, CUCTEMbl YPaBHEHUH U HepaseHcmea IPU PEIICHUH HECTIOMKHBIX
MPAKTUYECKHX 33J1a4 U 3a0ay U3z Opyaux yueOHulX npeomMemos,

—  UCNOIb308aMb  VPABHEHUSI U HEPABEHCMBA Ol NOCMPOEHUs. U UCCIeO08AHUS NPOCMEUUUX
MAMEMAMUYECKUx Mooeiell peaibHblX CUMyayutl wiu NPUKIAOHbIX 3404y,

—  UHMEPNPemuposamsv NOLYYEHHbIL NPU PeUuleHUuU YPABHEHUs, HepaBeHCmea Wil CUCHeMbl
pesyibmam, oYyeHusams e20 npagoono0odue 6 KOHMeKCme 3a40aHHOU PearbHOU CUMYayul Wik NPUKIAOHOU
3a0aqu.

DyHKUUH

— OrnepupoBaTh MOHATHUSMH: 3aBUCUMOCTh BEIHYWH, (YHKIHSA, apryMEHT U 3HaYeHHe (yHKIUH,
00J1acTh OIpEeNICHUs] © MHOYKECTBO 3HAUYCHUH (PyHKIMH, rpaduK 3aBUCUMOCTH, TpaduK (QyHKIMU, HYIH
GYHKIMHM, TPOMEXKYTKM 3HAKOTIOCTOSHCTBA, BO3pacTaHWe W yObIBaHME (YHKIMM Ha YHCIOBOM
MIPOMEXYTKEe, HauOOoJIbIlIee U HAaUMEHbIIIee 3HaUeHUs (YHKIIMH Ha YUCIOBOM IPOMEXKYTKE, epUOANYECcKast
byHKLMS, TIEPUOJ, YéMHAsA U HeUEMHAsA QYHKYUU,

— OIEPUPOBAThH MOHATUSAMH: MpsIMas ¥ OOpaTHas MPOTIOPIMOHAILHOCTD, JTMHEHHAs, KBaJpaTHYHAs,
norapudMuUecKas U nmokazarenabHas QyHKIIUU, TPUTOHOMETPpUYECKUE PYHKIIUH;
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— pacrno3HaBath Tpaduku GYHKOHA TOpsSIMOW W OOpaTHOW MPOTIOPIHOHATBHOCTH, JTHUHEHHOM,
KBaJ[paTHYHOM, JlorapupMudeckoii, moka3aTeabHON U TPUTOHOMETPUUECKUX (DYHKIUNH M COOTHOCHTDH UX C
(bopmynaMu, KOTOPEIMH OHH 33]JaHBbI;

— HAXOJUTh 1O rpaduky NpuOMMKEHHO 3HAYeHUS PYHKIMH B 3alaHHBIX TOYKAX;

— ONPEAETATH M0 TpaduKy CBOMCTBA QHYHKIMU (HYJIH, IPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, TPOMEKYTKH
MOHOTOHHOCTH, HanOOJIbIINE M HAUMEHBIINE 3HAYCHUS U T. I1.);

— CTpOUTh 3CKHU3 rpaduka (QyHKIUU, YAOBIETBOPAMOLIEH MpuUBEAEHHOMY Ha00Opy YCIOBUI
(TpOMEXYTKH BO3pacTaHHWs W YyObIBaHHS, 3HaueHHWE (DYHKIMM B 3aJaHHOW TOYKE, TOYKH IKCTPEMYMOB,
acumnmomul, HyAU QYHKYUY u m. 0.);

— onpedenams 3HaAueHUe GYHKYuU NO 3HAYEHUIO apeyMeHmd NpU pAasiuyHblX Cnocobax 3a0aHus
@yHryuu;

— cmpoumb 2paghuKku u3y4eHHuIX QYHKYULL,

— pewams YpasHeHus, RPoCMeuuiue CUcmemvl YPAGHEHUl, UCNONb3YSA CEOUCMBA (YYHKYUU u ux
epaghuxu.

B noBceqHeBHO¥ KM3HU ¥ IPU U3YYEHHUH PYTUX y4eOHbIX NMPeAMETOB:

— ONpEeNeNsTh 10 TpaduKaM U UCHONb308aMb O/ peuleHUs NPUKIAOHbIX 3a0ay CBONCTBA pealbHbIX
MPOIIECCOB M 3aBUCUMOCTEH (HAamOOJIbIIMEe W HAaWMEHBIINE 3HAYCHUS, TPOMEXKYTKH BO3pACTaHHS |
yObIBaHUS, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, aACUMNMOmMbl, IEPUO U T. I1.), UHTEPIPETUPOBATH CBOICTBA B
KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYyalluu;

— onpedensims no epaguxam npocmeriuiue XapaKmepucmuky nepuooUecKux npoyeccos 8 6uono2uu,
9KOHOMUKE, MY3blKe, paOuocesa3u u m. n.(amMniumyoda, nepuoo u m. n.).

JIeMEHThI MATEMAaTH4YECKOI'0 AaHAJIHM3A

— OmnepupoBaTh TMOHATHAMHA: MPOW3BOIHAS (YHKIMM B TOYKE, KacaTelbHas K rpaduky (QyHKIHH,
Mpou3BOIHAS (PYHKIINH,

— ONpEENATh 3HaYeHUE MPOU3BOIHON (DYHKIIMU B TOUKE 10 U300paXKEHMIO KacaTelbHOH K rpaduky,
MPOBEIEHHOMN B 3TON TOUKE;

— BbIYUCTAMbL NPOU3BOOHYIO OOHOUNIEHA, MHO20YNEHA, KEAOPAMHO20 KOPHS, NPOU3EOOHYIO CYMMbl
@dyHKxyuil;

— BbIYUCTAMb NPOU3BOOHbIE INEMEHMAPHLIX (PYHKYULU U UX KOMOUHAYUU, UCNONb3YSA CHPABOYHDbIE
mamepuanbi,

— pelaTh HECJIOXKHbIE 33Ja4d Ha IMPUMEHEHHE CBA3M MEXAYy NPOMEXYTKaMH MOHOTOHHOCTH U
TOYKAMHU SKCTpeMyMa (YHKLIHH, C OJHOW CTOPOHBI, M NPOMEXKYTKAMHM 3HAKOIOCTOSHCTBA M HYJISIMH
MIPOM3BOIHOM 3TON (HDYHKIIUU — C IPYrOH;

— uccneoogamsv QYHKYuU HA MOHOMOHHOCMb, HAXOOUMb HAUOONbUUE U HAUMEHbUIUE 3HAYEHUs
Qyukyul, cmpoums 2paguKu MHOSOUNEHO8 U NPOCMBIX PAYUOHANLHLIX QYHKYUL C UCHONb30BAHUEM
annapama mMamemamu4ecko2o anaiu3d.

B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JPYrUX y4eOHbIX NPeAMEeTOB:

— NOJB3YACh IpaduKaMu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILICHUS, YBEIMYEHUS U T.
II.) WK CKOPOCTHU YObIBaHUs (I1a/leHUs], CHUPKEHUS, YMEHBIICHUS U T. I1.) BEJIMYMH B PEaJIbHBIX MpOLeccax;

— COOTHOCHUTh I'paMKU peajbHbIX MPOLIECCOB U 3aBUCUMOCTEH C UX OMHCAHUAMH, BKIIOYAIOLIUMHU
XapaKTePUCTUKU CKOPOCTU U3MEHEHHUs (ObICTPBIN pOCT, IJIaBHOE MOHMKEHHE U T. I1.);

— HCHOJIb30BaTh I'paMKU peasibHBIX MPOLIECCOB ISl PELICHHUS HECJIOKHBIX MPUKIIAJHBIX 33/1a4, B TOM
qucie onpeaessis no rpaduky CKopocTh Xoa Mporecca;

— pewiamsv NPUKIAOHbIe 3A0ayu U3 OUOLO2UU, UIUKU, XUMUU, IKOHOMUKU U OpPY2UX NPeoMemos,
CBA3AHHbIE C UCCNe008AHUEM XAPAKMEPUCIUK PEealbHbIX HPOYecco8, HAXOMCOeHUeM HAubOIbuuUx u
HAUMEHbUUX 3HAYEeHULl, CKOPOCMU U YCKOPEHUsL U M. ., UHMEPNPemupo8amy noiyyeHnvle pe3yibmameol.

CTaTHCTHKA M TeOpPUsI BEPOSITHOCTEH, TOrMKa U KOMOMHATOPHKA

— OrnepupoBaTth OCHOBHBIMH OIHCATEIBHBIMH XapaKTEPUCTHUKAMH YHCIOBOrOo Habopa: cpeaHee
apupmeTHyecKoe, MeInaHa, HauOoJblllee U HAaUMEHbIIIee 3HAYCHHUS;

— ONepupoBaTh MOHATHSAMHU: YACTOTa MU BEPOSATHOCTh COOBITHS, CIy4alHBIM BbIOOp, OMBITHI C
PaBHOBO3MOKHBIMU 3JI€MEHTAPHBIMU COOBITHSIMU;

— BBIUUCIIATH BEPOSITHOCTU COOBITHI Ha OCHOBE MOACYETA YHCIIA UCXOJIOB;
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— umems npeocmasieHue: 0 OUCKPEMHbIX U HeNPepbl8HbIX CAVUAUHBIX 8EIUYUHAX U PACNPeOeNeHUsX,
0 He3a8UCUMOCIU CTYYAUHBIX BEIUYUH, O MAMEMAMUYECKOM OHCUOAHUU U OUCNEPCUU CLYUALIHBIX BENUYUH,
0 HOPMAILHOM PACHpeOeleHUU U NPUMEPAX HOPMATbHO PACNPEOENEHHBIX CYUAUHBIX BEIUYUH,

— NOHUMAMb CYMb 3AKOHA OONLULUX YUCET U 8bIOOPOYHO20 MeMOOad U3MEPeHUsl BEPOAMHOCMEl;

— umemsv npeocmasieHue 06 YCI08HOU GEPOAMHOCIU U O NOTHOU 8EPOSAMHOCMU, NPUMEHAMb UX 8
peuwieHuu 3a0au,

— umMemsv npeocmasienue 0 8ANCHLIX YACMHLIX UOAX pAChpeOdesieHUll U NPUMEHIMb UX 8 peuleHuu
3a0auy;

— umems npedcmasiienue 0 KOppeiayuu CIyyaiHblx 6eUdUH, 0 TUHEHOU pecpeccul.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

— OIICHMBATh, CPABHUBATh M BBIYUCIISITH B MPOCTHIX CIydasX BEPOSITHOCTH COOBITHIA B peasbHOMN
KHU3HU;

— YUTaTh, COTMOCTABJIATh, CPABHUBATH, HHTEPIPETHPOBATH B MPOCTHIX CIy4asX pealbHbIC JTaHHEIC,
MIPEJICTaBJICHHBIC B BUJIC TAOJHII, AHArPaMM, TpaduKoB;

— 8bIOUPAMb NOOX00AWUE MEMOObL NPeOCMABIeHUs: U 00pabOMKU OAHHBIX,

— pewams HeCl0HCHble 3a0a4ll Ha NPUMEHeHUe 3aKOHA DObUUX YUCeNl 8 COYUONO2UU, CIPAXOBAHUL,
30pasooxpaneruu, obecneyenuy 6e30NAcCHOCMU HACENIeHUs 8 YPE3BbIUALIHbIX CUMYAYUSIX.

TekcTOBBIE 324U

— Pemrate HecOXXHBIE TEKCTOBBIC 33Ja4Ml Pa3HBIX THUIIOB, peuiams 3a0aqi pazHbiX mMunos, 8 mom
yucie 3a0aiu NOGbIUEHHOL MPYOHOCTU,

— bIOUPAMb ONMUMATLHBII MEMOO PEeueHUs. 3a0ayU, pACCMaAmpueas pasiuitvlie Memoobvl,

—  aHaIU3UpOBamb YCio8ue 3a0ayu, Cmpoumv Ol €€ peuleHUs MamemMamudeckyro Mooeib,
npoBOOUMb 0OKA3AMENbHbIE PACCYHCOCHUS,

— NOHUMAMb U UCNOAb306AMb O peuleHuss 3a0adyu uHgopmayuro, NpeoCmasieHHYI0 8 6uoe
MEKCMOBOU U CUMBOILHOLL 3aNUCHU, CXeM, MAOaUY, OUAZpamMM, 2pAQuKos, pUCYHKOS,

— 0ellcmBo8amy No AICOPUMMY, COOEPAHCAUEMYCI 8 YCI0BUU 3A0aAYU;

— UCNONBL308AMb TOSUYECKUE PACCYHCOCHUSI NPU PEUUEHUU 3a0a4l;

— pabomams ¢ U30bIMOYHBIMU YCIOBUAMU, 8bLOUPASL U3 6Cell UHOpMayuU OaHHbLe, He0OX0OUMbLe Ois
peweHus 3a0aiu;

— 0CYWecmesmb HeCLONCHbII NepedOp B03MONCHBIX pPeuleHUll, 8blOUpAs U3 HUX ONMUMATbHOE NO
Kpumepusim, cqhopmyaupo8anHHbiM 8 YCI108UU,

— QHATU3UPOBAMb U UHMEPNPEMUPOBAMb NOJYYEHHble PEUleHUss 8 KOHMeKCme YClo8us 3a0adl,
8bIOUPAMb peLieHlUs, He NPOMUBoOpedaujue KOHMeKCny;,

— peuiamsv 3a0a4u Ha pacyém cmoumMocmu NOKYnoK, yciye, noe300K u m. n.;

— pewiamv HECNOJCHble 3A0ayl, CBA3AHHble C O00Je8biM Yuacmuem 60 61d0eHUU GupMoll,
npeonpusimuem, HeOBUICUMOCBIO,

— pewiams 3a0auu Ha NPOCmvle NPOYEHmMbl (CUCIIEMbl CKUOOK, KOMUCCUU) U HA BbIYUCTICHUE CTLOJCHBIX
NPOYEHMOB 8 PA3IUUHBIX CXeMAX BKIA008, KPeOUmo8 u Unomex,

— pewamv npakmuyeckue 3a0auu, mpedyowue UCHOIb308AHUSL OMPUYAMETbHbIX YUCEL: HA
onpeoeieHue memMnepamypbol, NOJI0HCEHU HA 8PEMEHHOU OcU (00 Haulell 9pbl U Nocie), 2yOUHbl/8blCOMbL,
Ha 08UdICEeHUE OEHENCHBIX CPeOCm8 (Npuxoo/pacxoo) u m. n.;

— UCNONL308aMb NOHAMUE MACWMAdA Ol HAXONCOEHUs. PACCMOAHUL U OIUH HA KAPmMax, NiaHax
MECMHOCMU, NIAHAX NOMEWeHUl, BbIKPOUKAX, Npu pabome HA KOMRbIomepe u m. n,

— pewams 3a0ayu, mpebylowue nepedopa apuanmos, NpoeepKu VCiosull, 6bl00pa ONMUMAIbHO2O
pesyrbmama,

— AHAIUBUPOBAMb U UHMEPNPEeMmUpo8ams pe3yibmamvl 6 KOHMeKCme YCI08Us 3a0ayu, 8bloupanms
Ppewenust, He npomueopesauue KOHMeKCmy,

— nepesooums npu peuleHuu 3a0adu uHGopmayuio u3 00HOU Gopmbl 8 Opyeyio, UCNONb3YS NPU
HeobXooumocmu cxemol, madauysvl, paguxu, OUacpammol.

Hcropusi 1 MeTOIbI MATEMATHKH

— OnuceIBaTh OT/IENBbHBIC BBIIAIONIUECS PE3YAbTATHI, IOJy4YEHHBIC B X0/1€ PA3BUTHUS MAaTEeMAaTUKU KaK
HaYKH;

~T7 ~



— MPUBOJIUTH TPUMEPHl MATEMATUYECKUX OTKPBHITUH M HMX aBTOPOB B CBS3M C OTEUSCTBEHHOW U
BCEMHUPHOUM UCTOpPUEH; npedcmasnames 6KIAO 8blOAIOWUXCS MAMEMAMUKO8 8 pA3gumue Mamemamuxu u
UHBIX HAYYHBIX obnacmel;

— MOHUMAThH POJIb MATEMATHKH B pa3Butuu Poccuu;

— MPUMEHATH U3BECTHBIC METOBI IIPU PELICHUN CTAHJAPTHBIX U HECMAHOAPMHBIX MAMEMAMUYecKux
3a0au, UCNOIbL308AMb OCHOBHbBIE MEeMOObl OOKA3ZAMENLCMBA, NPOBOOUMb OOKA3AMENbCEO U BbINOIHAMb
onpogepoiceHue;

— 3aMeyaTh W  XapaKTEpU30BaTh MaTEeMaTHYEeCKHE 3aKOHOMEPHOCTH B  OKpYXKaIOIIeH
JEWCTBUTEILHOCTH U HA UX OCHOBE XAPAKMePU3068amy KPACOMY U COBEPULEHCMBO OKPYICAOUe20 Mupda, d
makce npou3eedeHull UCKYCCmea,

— npumeHaAms npocmeliuiue npocpamMMHble Cpeocmed U d1eKMpPOHHO-KOMMYHUKAYUOHHbIE CUCTHEMbl
npu peueHuu Mamemamuyeckux 3a0ay.

I'eomerpus
J1J1s MCTI0JTE30BaHMUS B TTIOBCETHEBHOM JKH3HU M 00ECTICUCHUST BOBMOKHOCTH YCTICIITHOTO TIPOI0DKESHUS
00pa30BaHUs 10 CHCIHATLHOCTSM, HE CBA3aHHBIC C TIPUKIIAHBIM UCTIOIb30BaHUEM MaTeMaTuk ( 1-i
YPOBEHb IJIAHUPYEMBIX PE3YJIbTATOB), BBIITYCKHUK HAYUUTCS, a TAKKE MOTYIUT BO3MOKHOCTH HAYUUTHCS
JUTS Pa3BUTHS MBIIUICHUS ( 2-i YPOBEHD IUIAHUPYEMBIX PE3YJIBTaTOB, BBIJICIICHO KyPCUBOM):
I'eomerpus

— OmnepupoBaTh MOHATHAMHE: TOYKA, MPsAMasi, INIOCKOCTh, TapaUIeIbHOCTh  IEPICHIUKYIIIPHOCTD
MPSIMBIX U IJIOCKOCTEN;

— Pacno3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHHUKOB ( TIpU3Ma, TUPAMHUJIA, TTPSIMOYTOJIBHBIN
napajuiesienune]], Ky0) u Ten BpameHust (KOHyC, MIIAHIP, chepa u map), 81adems
CMAaHOapmMHOU Klaccugurayuerl npoCmMpaHCmeeHHbIX Gueyp (Rupamuosl, NpuMol,
napannenenuneovl);

— HM3oOpaxare n3ydeHHbIe (GUTYPHI OT PYKH U C IPUMEHEHHEM MIPOCTHIX YePTEHKHBIX
WHCTPYMEHTOB;

— Jlenathb (BBIHOCHBIE) INIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY,
cOOKY, CHH3Y; Cmpoums ceuenust MHO202PaAHHUKOB,

— WB3Bniekath, unmepnpemuposams u npeodopazosvléams MHPOPMAIUIO O TIPOCTPAHCTBEHHBIX
reOMETPUYECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTeXaxX U PUCYHKaX;

— Onucwieamuv 63aUMHOE PACNOIONCEHUE NPSIMBIX U NIOCKOCHEL 8 NPOCMPAHCMEE,

— IIpumensts Teopemy [ludaropa npu BEIYUCICHAN JIEMEHTOB CTEPEOMETPUUYCCKHUX (PUTYD;

— Haxoaute 00BEMBI 1 TUTOMIAAM TOBEPXHOCTEH MPOCTEHITUX MHOTOI'PAHHHUKOB , TEJI BPAILICHHS,
2eomempuyeckux mei ¢ IpuMeHeHrueM (Gopmy:;

— Buviyucasams paccmosnus u yenvl 6 RpoCmpaHcmee;

— [llpumensamo ceomempuueckue haxmuol 05l peuleHus 3a0ai, NPeonoaazarWUx HeCKOIbKO WUaco8
Ppewenus, eciu YCio8us NPUMeHeHUsl 3a0anbl 6 sI8HOUL hopme;

— Pewamy 3a0auu na HaxodcoeHue 2eoMempudeckux 8eIudul no 00pasyam uiu aieopummam,

— Dopmynuposams c8OUCMBA U NPUSHAKU Dueyp;

— Jokazvieame ceomempuueckue ymeepicOeHus.

B noBceaHeBHOI KU3HM U NMPH U3YyYEHUH APYTUX MPeIMETOB:

— CoOTHOCHUTH a0CTPaKTHBIE T€OMETPUYECKHE MOHATHS U (DAKTHI C peaTbHBIMU KU3HECHHBIMU
00BEKTaMU U CUTYAIHSIMHU;

— Hcnonbs30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYD TS PEHISHUS THIIOBBIX
3a/1a4 MPaKTUIECKOTO COAEP KaHMUS,

—  CoOTHOCHTH IJIOLIAN MOBEPXHOCTH TEN OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

— CoOTHOCUTH 00BEMBI COCYZIOB OTMHAKOBOM (DOPMBI pa3TUYHOTO pa3Mepa;

— OrnenuBaTh GopMy MPABIIBHOTO MHOTOTPAHHUKA MTOCIIE CITUIIOB, CPE30B U T.JI. (OMPEIesiTh
KOJIMYECTBO BEPIINH, pedep U rpaHell MOTy4YeHHBIX MHOTOTPAHHUKOB);
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— HUcnonvzoeams ceoticmea ceomempuyeckux pueyp 01s peulenus 3a0ay npaKmuiecko2o

xapaxkmepa u 3a0a4 u3 opyaux ooracmeu 3HAHU.
BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

— OmnepupoBarh MOHATUSAMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJl MEXKTy BEKTOPaAMH, CKAJIIPHOE MTPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE M KOMIIAHAPHBIC BEKTOPHI,

— HaxoauTh KOOpIUHATHI BEPIIUH Ky0a M MPSIMOYTOJBLHOTO MAPAILISIICIIUIICA, PACCMOsHIUE
MexHcOy 08YMs MOUKAMU,

— HaxoauTte cyMMy BEKTOPOB U IIPOU3BEIICHUE BEKTOPA HA YUCIIO, Y201 MEAHCOY BEKMOPAMU,
CKasIpHOe Npou3eedeHue, packiaobléams 6eKmop no 08yM He KOJLIUHEAPHBIM 8eKMOPAM,

— 3aoasams niockocme ypagHeHuem 8 0eKapmosou cucmeme KoopoOuHam;

— Pewams npocmeuiuue 3a0aqu 6gedenuem 6eKmMopHo20 b6asuca.

HcTopusi 1 MeTOIBI MATEMATUHKHU

— OnwuceIBaTh OT/ICHHBIC BBIIAIONTUECS PE3YJIbTATHI, TOJTYYEHHBIC B X0JI¢ PA3BUTHS MATEMATHKH
KaK HAYKU;

— 3HaTh MPUMEPHbI MATEMATHYCCKUX OTKPBITHIA U UX aBTOPOB B CBS3H C OTCYCCTBEHHOU U
BCEMHUPHOW UCTOPHEH; npedcmasisims 6KAA0 8bLOAIOWUXCS MAMEMAMUKO8 8 PA3GUMUe
MaAmemMamuKy U UHbIX HAYYHbIX obaacmel,

— IloHumars poJib MaTeMaTUKU B pa3BuTHN Poccuu;

— TIpUMeHSATh U3BECTHBIC METO Bl IIPH PEIICHUN CTAHIAPTHBIX U HeCMAHOAPMHBIX
MaTeMaTHYECKUX 337a4; UCNOAb308AMb OCHOBHbIE MENMOObl 00KA3AMENbCMEd, NPOBOOUNb
00KA3amMeNbCmeo U 8bINONHAMb ONPOBEPHCEHUE,

— 3aMeyaTh U XapaKTepU30BaTh MaTEMAaTUYECKUE 3aKOHOMEPHOCTHU B OKpPY’Karolei
NEUCTBUTENBHOCTU U HA UX OCHOBE XAPAKMeEPU308ams KpAcomy U CO8EPUIEHCIEO
OKpYHCaIOUe2o Mupa, a makice npousseo0eHutl UCKyccmed;

— Ilpumenams npocmetiuiye IPOTPaMMHBIE CPeOCmEa U INeKMPOHHO-KOMMYHUKAYUOHHbIE
cucmemvl NpuU peuleHuy MamemMamuyecKux 3a0ad.

2. Conep:xxanue yyeoHoro npeamera «Marematuka» 11 kiaace
Aure0pa

DJiIeMeHTBhI TEOPHUH MHOKECTB M MATeMATH4Y€eCKOM JIOTUKH

[Tonatue MHOXKeCTBa. XapaKTEPUCTHYECKOE CBOWCTBO, AJIEMEHT MHOXKECTBA, ITYCTOE, KOHEYHOE,
O0eckoHeuHOEe MHOXecTBa. CriocoOb! 3a1anusi MHOKeCTB. [lomMHOKecTBO. OTHOIIEGHUS MPUHAICKHOCTH,
BKJIFOUYCHHS, paBeHCTBa. Omepanuy HajJ MHOXXECTBAMH, MX HIUTIOCTPAIIMU C MOMOIINBI0 KPyroB Diiiepa.
Cuémmnuvie u Hecuémmuuie MHOIICECMEA.

VictuHHbIe M JOXKHBIE BBICKAa3bIBaHUS (YTBEPKICHUS), OMEpali HaJ BbICKa3bIBaHUSMU. KBaHTOPHI
CYIIIECTBOBAHUS U BCEOOLTHOCTU. A1eedpa 6bicKa3bl8anUli.

3akoHbl JOTUKH. OCHOBHble No2uyecKue npasuid. PemeHue JIOTMYeCKHX 3a7ad C HCIOJIb30BaHHEM
Kpyros Jizepa.

YMmozakmoueHuss. OO0CHOBaHWE M JTOKA3aTeNbCTBO B MaremaTuke. Omnpenenenus. TeopeMbl. Buowu
ookazamenvcms. Mamemamuueckas unoykyus. YTBEpKJIeHUs: 0oOpaTHOE JaHHOMY, HPOMUBONOIONCHOE,
obpammnoe npomugononodxicromy. IIpu3Hak u CBOMCTBO, HEOOXOANMBIE U IOCTATOUHBIE YCIOBUSI.

Yuciia 1 BbIpaKeHUs

MHoXxecTBa HaTypalbHBIX, UENbIX, PALIUOHATBHBIX, JEHCTBUTEIbHBIX YUCEL. MHOKECTBO KOMIUIEKCHBIX
yucen. J[elcTBUS ¢ KOMIUIEKCHBIMHM 4MciiaMd. KOMIIEKCHO cOmpsiKEHHbIE unciaa. MoJyab U apryMeHT
yncna. TpuecoHomempuieckas opma KOMNIeKCHO20 YUCIA.

Pannannas Mepa yrma. TpuroHomerpuueckass OKpyXKHOCTb. CHUHYC, KOCHHYC, TAaHI€HC M KOTAHI€HC
gyrcna. TpuroHomerpudeckue (GOpMyIbl MPUBEACHUS U CIOXKEHUS, (POPMYNBI TBOWHOTO W TOJIOBUHHOTO
yria. [IpeoOpa3oBanre CyMMBI M Pa3HOCTH TPUTOHOMETPUYECKUX (YHKIUI B MPOU3BEICHUE U OOpaTHBIC
npeoOpa3oBaHusl.

~0~



CreneHb C JCUCTBUTENBHBIM TIOKa3aTelleM, cBoicTBa creneHu. Ywmcnmo e. Jlorapudm, cpoiicTBa
norapudma. JlecATHIHbIN U HATYypaTbHBINA JTOTapH(MBI.

ToxnecTBeHHble  MpeoOpa3oBaHUs  TPUTOHOMETPUYECKUX, JIOTapU(MHUUECKUX, CTENEHHBIX U
UPPpaLMOHAJIBHBIX BBIPAKEHUH.

Mertox MaTeMaTHYECKON MHIYKLWH.

Ocnosnas meopema apupmemuxu. Ocmamiu u cpaguenus. Aneopumm Eexnuoa. Kumaiickas meopema
06 ocmamxax. Manas meopema @epma. Cucmemvl cyucieHus, omiuunvie om Oecimuynvix. PyHKyus
Dilnepa, uucno u cymma oenumerieli HAMypaibHO20 YUCIA.

Ocnognass meopema anzebpul. Ilpusooumvlie u Henpugooumvie Mmuocounensvl. Cummempuueckue
MHO204nenbl. Llenouucnennvle u yeno3naunbvle MHO2OUIeHbl.

YpaBHeHus! 1 HepaBeHCTBA

VYpaBHeHuUe, SBISIONIEECS CIEICTBUEM IPYroro YpaBHEHHUS, ypaBHEHUS, paBHOCUIIbHBIE HA MHOYECTBE,
PaBHOCHJIbHBIE ITPE0Opa30BaHMsI YpaBHEHUH.

Tpuronomerpuueckue, TmoOKa3aTelbHbIE, JOrapuMHUUecKue W HPpPaLUOHAIBHBIE YPaBHEHUS H
HEpaBeHCTBA. THNbl ypaBHEHMI. Penienne ypaBHeHN 1 HEPABEHCTB.

Meton uHTEpBaJIOB JUIsl PELIEHUS HEpPaBEHCTB. ['paduueckue METOAbl pEHIeHHUs YpaBHEHUH U
HepaBeHCTB. PellieHne ypaBHEHUH U HEPABEHCTB, COJIEPKAIINX IEPEMEHHYIO 110]] 3HAKOM MOTYJISL.

CucremMbl TPUTOHOMETPUYECKHUX, MOKA3aTeIbHBIX, JOTapu(PMUYECKUX U UpPPAIMOHATIBHBIX YPAaBHEHUH.
CucremMbl TPUTOHOMETPUUYECKUX, TOKA3aTEIbHBIX, JOTapU(PMHUUECKUX U UPPAYUOHAILHBIX HEPABEHCTB.

VYpaBHeHHUsI, cCUCTEMBI YpaBHEHUH ¢ mapameTpaMu. Hepasencmea ¢ napamempamu.

Pewenue ypasnenuii cmenenu eviute 6mopoii cneyuaibhvix 6uoos. Popmyavt Buema. Teopema be3y.
Juogpanmosvl ypasnenus. Pewenue ypasnenuii 8 KOMIIEKCHbIX YUCTAX.

Hepasencmesa o cpeonux. Hepasencmeo bepuynnu.

D yHKIUHA

Oynkuuss M e€ cBOWCTBA; HYAM (QYHKIMH, THPOMEXKYTKHM 3HAKOMOCTOSHCTBA, MOHOTOHHOCTD.
Haubonpiee 1 HanMmenblee 3HayeHus: GyHkuu. [lepuoanueckas QyHKUMUS U €€ HAUMEHBIINI MEPHOI.
Yérupie n HeUéTHBIC QYHKIMH. PyHKyuu «OpodHas yacmo uuciay y = {X} u «yeras uvacmo uucia» y = [X].

B3aumuao oOpartneie ¢yHKiuu. ['paduku B3auMHO 0OpaTHBIX (yHKOUH. TpuroHomerpuueckue
(GYHKIIMH YHCIIOBOTO apryMeHTa Yy = COS X, Y = sin X, y = tg X, y = ctg x. CsoiictBa u rpaduku
TpUroHoMerpuueckux (GyHkuii. OOpaTHble TPUTOHOMETpUUYECKHWE (YHKIMHU, WX TJaBHbIE 3HAYCHUS,
CBOMCTBa U rpaduki.

Crenennas, nokazateibHas, Jiorapupmuueckas QyHKIUU, UX CBOMCTBA U IpauKH.

[IpeoGpazoBanusi rpadukoB (GYHKIMA: CABUT, YMHOXEHHE Ha YHCIO, CHUMMETPHUS OTHOCHUTEIHHO
KOOPJMHATHBIX OCEHl U Hayalla KOOPAUHAT.

DJieMeHThl MaTeMATHYeCKOIr0 aHAIU3a

beckoneuHo Mmainbple U OecKOHEUHO OOJNBIIME YUCIOBBIE MOcheAoBaTeabHOCTU. llpenen uucnoBoit
MOCJIEIOBATENIFHOCTU. beckoHeuHO yObIBaIOIas FeOMETPUUYECKasi IPOrPeCCHsl.

[Tonsite mpenena ¢yHkuuu B TOUKe. [loHamue npedena (yHKyuu 6 beckoHeuHocmu. Acumnmomol
epaguxa ¢ynkyuu. HenpepsiBHOCTh GyHKIMH. Ceolicmeéa Henpepvignvix  Qyukyutl. Teopema
Betiepuwumpacca ons nenpepuvisnvix gynkyuil.

Huddepenuupyemocts pynkiuu. [IpousBonnas pynkiuu B Touke. KacatenbHas k rpaguky GyHKIUH.
I'eomerpuueckuii u  (U3NYECKUH CMBICT TPOM3BOJHON. [lpumenenue npoussooHou 6 @u3suxe.
ITpousBoaHbie aneMeHTapHbIX GyHKIUH. [IpaBuna nuddepeHpoBaHus.

Bmopas npouzsoonas, eé ceomempuueckuil u gpuzuyeckuti cCmMvici.

Touku skcTpemyma (MakcMMymMa M MHUHUMYyMa). MccnenoBaHue 3leMEHTAapHBIX (YHKIUH Ha TOYKH
SKCTpeMyMa, HauOoJiblllee U HauMEHbIIee 3HAUEHUS C MOMOIIbIO MPOU3BOAHON. [locmpoenue epaghuxos
@yHKYULL ¢ NOMOWBIO NPOU3B0OHBIX. [IpumeHenue npou3eoo0HOU Npu peulenuu NPUKIAOHbIX 3a0ay

HA MAKCUMYM U MUHUMYM.

IlepBooOpa3znas. Heompenenéuusiit unrerpai. IlepBooOpasHbie anemeHTapHbIX (yHkumid. ITnomans
KpuBoOJIMHEWHOW Tpaneuun. dopmyna Herorona—IJleitbnnna. OnpenenéHuplii uHTErpan. Beruucnenue
IUTIOIIAJIeH TUIOCKUX QUTYP U 005EMO8 men 8paujeHus ¢ NOMOWbIO UHMeSPald.

Huppepenyuanvnvle ypasHenus nep8ozo u 6mopozo nopsoxa. .
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Kom0unaropuka, BepoSITHOCTb M CTATHUCTHKA, JIOTHKA U Teopusi rpagdos.

[IpaBumno mpousBeneHus: B komounatopuke. Coenunenus 0e3 nmoBropenuii. CoueTanus U UX CBOMCTBA.
bunom Herotona. Coedurnenusi ¢ noemopenusimu.

BepositHOoCTh cOObITHA. CyMMa BEpPOSITHOCTEW HECOBMECTHBIX COOBITHIA. IIpOTHBOMOI0KHbBIE COOBITHSI.
VYcnoBHast BeposTHOCTh. HezaBucumblie coObiTHs. [Ipon3BeneHre BEpOSTHOCTEH HE3aBHCUMBIX COOBITHIA.
®opmyina beprymm. @opmyna nosHon BepositHocTH. Popmyna balieca.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu eposmuocmeti. JIUCKpETHbIE CIydaiHbIe
BEJIMYMHBI U UX pacnpeneneHus. CoBMECTHbIE paclipeseieHus. Pacnpenenene cyMMbl U IPOU3BEIECHUS
HE3aBUCUMBIX CIIYYallHbIX BEJIWYMH. MaTeMaTH4YeCKO€ OXKUJIAHUE WU JTUCIEPCHUS CIYYailHOW BEJIMYMHBI.
MareMaTrnueckoe 0KUAAHUE U TUCIIEPCUS CyMMBI CIIy4alHbIX BEJIMYHH.

bunapnas ciydaiiHas Benu4uHA, pacnpezneieHne bepHymm. ['eomerpuueckoe pacmpeneneHue.
bunoMMansHOE pacnpeneneHue u ero CBOMCTBa.

HenpepsiBHbple citydaiiHble  BenuuuHbL. [IMOTHOCTE  BeposATHOCTH. DyHKIUA PpaCHIpeiesICHUs.
PaBHOMEpHOE pacnpeneneHue.

HopmanbHoe pacnpenenenne. @Dynkuusa Jlammaca. I[lapamerpsl HOpManbHOTO —pachpeneieHus.
[Ipumepsl ciydaliHbIX BEIWYHMH, NOJYMHEHHBIX HOPMAJIBLHOMY 3aKOHY (TOIPEIIHOCTh M3MEPEHUH, pPOCT
YEJIOBEKA).

3axon 6onvuux yucen. Buibopounsiii memoo uzmepenusn éepossimuocmet. Pone 3axona 6onvuux uucen
8 HaYKe, npupooe u ooujecmee.

Koppensuus nByx cinydaitHbix BenuyuH. [loHsTie o ko3 duiriente Koppesium.

Cmamucmuueckas eunomesza. Cmamucmuueckue xpumepuu. Cmamucmuyeckas 3HAYUMOCHb.
IIposepxa npocmetiwiux cunomes.

OcHognble nouamusi meopuu 2pagos.

I'eomeTpust

OCHOBHBIE TOHATUS T€OMETPUHA B NIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM MU CIECIACTBUS M3 HUX.
[TonsiTHe 06 aKCHOMaTUYECKOM METO/IE.

[ToctpoeHne ceyeHHil MHOTOTPAHHUKOB METOJIOM cieloB. LleHTpanbHOE MTPOEKTUPOBAHUE.
[TocTpoeHne ceyeHnit MHOTOTPaHHUKOB METOAO0M Mpoekiui. Teopema MeHenas jyist TeTpasapa.

CkpemuBaronecss MpsiMble B IMPOCTPAHCTBE. YTOJ MEXIAYy HUMH. Teopembl O NapajljielbHOCTH
NpsIMBIX M IJIOCKOCTeH B mpoctpaHcTBe. [lapamiensHoe NpoekTHpoBaHHE U U300paxkeHue Guryp.
['eomeTpuueckne Mmecta TOYEK B POCTPAHCTBE.

[lepneHuKyIsIpHOCTh HOPAMOM M IUIOCKOCTU. OpTOroHanbHOE NpOeKTHUpoBaHWEe. HakiloHHBIE U
npoeknuu. Teopema o Tpéx mepneHaukymnspax. PaccrosHus mexay ¢urypamu B mpocTtpaHcTBe. OOt
MEPIEHIUKYIISP ABYX CKPEIIMBAIOIINXCS IPSIMBIX. MeToAbl HaX0KICHUS

PAcCCTOSTHUN MEXIy CKPELIUBAIOIINMUCS MPSMBIMH.

Yrael B npocrtpaHcTBe. lleprneHAUMKyIsIpHBbIE IUIOCKOCTU. TpPEXTpaHHBIA M MHOTOTPAHHBIM  YIJIBIL.
CBoiicTBa IJIOCKUX YIJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U JIBYIPAHHBIX YIJIOB TPEXTPAHHOTO
yria. TeopeMbl KOCUHYCOB U CUHYCOB Ul TPEXTPAHHOTO YIJIA.

Bunbl mHororpanHukoB. IIpaBunbHble MHOrorpaHHuku. Pa3BépTku MHororpannuka. Kparuaiimme
IIyTM Ha T[OBEPXHOCTHM MHororpaHHuka. Teopema Dilnepa. J[BOWCTBEHHOCTh  IpPaBUIbHBIX
MHOTOTPaHHUKOB.

ITpusma. Ilapannenenunen. CeoiicTBa napamenenuneaa. [IpamoyronbHslil napauieaenume.

Haxnonnsie npusMmsl. [nomans oproronanbHou nmpoekuuu. IlepnenaukynspHoe CeUeHUe PU3MBIL.

[Mupamupa. Buael nupamMua. DneMeHThl NpaBUIbHONW nupaMubl. [IupaMuibl ¢ paBHOHAKIIOHEHHBIMU
péOpaMu M TpaHAMH, UX OCHOBHBIE CBoOiMcTBa. Buapl TeTpas’npoB. OpTOLEHTPUYECKUH TeTpa’p,
KapKacHBIM TeTpadJlp, paBHOTpPaHHBIA TeTpasap. [IpsiMoyrombHbIl TeTpadap. MemuaHsl U OUMeENUAHBI
Terpadapa. JlocTtpauBanue TeTpasapa A0 Napauielenume/a.

Tena Bpamenus: UWIMHAP, KOHYC, map U cdepa. CedeHus LuIMHApa, KOHyca W mmapa. IllapoBoit
CETMEHT, IIapOBOH CJIOH, MIapoBOil ceKTOp (KOHYC). Yceu€HHas mupaMuia U yCeYEHHBIN KOHYC.

KacarenbHble mpsiMble W IUIOCKOCTH. Bnmcannsle u onucanubele cdepsl. Kacarommecs cdepsl.
KomOunaruu ten BpaiieHus. JneMeHTsl ceprueckoii reomerpun. KoHnyeckue ceueHus..
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[Inomany nMoBepXHOCTEM MHOTOIpPaHHMKOB. Pa3BépTka muimHapa U KoHyca. Ilnomans noBepxHocTu
muHApa u Konyca. [Tnomans chepst. [Inomans chepuueckoro mosica. OObEM IapOBOTO CIOS.

[Tonsitne 06BEMa. OOBEMBI MHOTOTpaHHUKOB. OO0BEMBI TeN BpaiieHus. AKCHOMBI 00bEMa. BbiBOI
(bopmynt 00bEMOB MPSIMOYTOJIBHOTO NapaljieNienuIea, MPU3Mbl U UupaMuabl. DOpMyIIbl U HAXO0KIACHUS
o0wéma TeTpasapa. Teopembl 00 oTHOMICHHUSIX 00BEMOB. [IpuoxkeHHsI HHTErpajia K BBIYHCIECHUIO 00BEMOB
U ITIOBEPXHOCTEU TEJI BPAILICHHUS.

KomOuHanmm MHOTOTpaHHUKOB U TEJI BpAIlCHUSI.

[Tonobue B mpoctpanctBe. OTHOImIEHHE OOBEMOB W IUIOMIA/ICH TMOBEPXHOCTEH IMOJOOHBIX (GUTYP.
[IpeoOpa3oBanue momo0usi, ToMOTeTHA. PemeHne 3amad  Ha IUIOCKOCTH € HCIOJB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

JIBuKeHHsT B IPOCTPAHCTBE: MApAJICNbHBII MEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO IUIOCKOCTH,
LEHTpaJIbHAsi CAMMETPHSI, TOBOPOT OTHOCUTEIHHO MPSIMOH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE

Bextops! n koopanHatel. CymMmma BEKTOPOB, YMHOKEHHE BEKTOPA HAYMCIIO. YTOJI MEXIY BEKTOPaMHU.
CkansipHO€ MPOU3BEICHUE.

VYpaBHeHue MiI0cKocTH. PopMmysna pacCTOSHHUS MEXKIy TOuKaMH. YpaBHeHUE cdepbl. Popmyna
paccTosiHUS OT TOYKH J10 MI0CcKoCcTU. CrocoObl 3ajaHus PSMON ypaBHEHUSIMU.

Pemenue 3a1a4y 1 10Ka3aTeNbCTBO TEOPEM C IMOMOIIBI0 BEKTOPOB U METOJIOM KOOPJIUHAT. DJIEMEHTHI
reOMEeTPHUH Macc.

3. TemaTnueckoe niaHnpoBaHue yueOHoro npeamera «MaremaTuka» 11 kiace

Aure0Opa
Kiacc O6bem Moy nmporpaMmsl KommuectBo | KonnuectBo
y4eOHOTO y4eOHOTO | KOHTPOJIBHBIX
BPEMEHH BPEMCHHU pabot
11 136 Tpuronomerpudeckue GyHKITUN 19 1
[TpousBoiHas U €€ TEOMETPUUYCCKUN CMBICIT 22 1
[IpuMeHenre mMpou3BOTHON K UCCIEAOBAHHUIO 16 1
byHKIMHA
[TepBooOpa3zHas u UHTETpaT 15 1
Kombunatopuka 13 1
DJIEMEHTHI TEOPUHU BEPOSITHOCTEH 11 1
KowmmnekcHsie yncna 15 1
Hrtorosoe nmoBropeHue 26 -
Utoro | 136 7
I'eomerpus
Kiacce O6beMm Pazniensl nporpamMmsl KonunuectBo | KosmuectBo 3auer
y4eOHOTO yueOHOTO | KOHTPOJIBHBIX
BpEMEHU BpEMEHU pabot
11 68 nnuaap, KoHyc, map 16 1 1
OO6beMsI Ten 17 1 1
BexTopsl B npocTpaHCcTBE 6 - 1
Mertoa KOOpAMHAT B MpocTpaHcTBe. | 15 1 1
JIBroxeHus1.
3aKIIIOYUTENBHOE TTIOBTOPEHHE MTPU 14 - -
MOATOTOBKE K HTOTOBOM aTTeCTaIllu
110 TEOMETPUH.
Wroro | 68 3 4
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Ipunoxenue Nel

KanenagapHo-teMaTu4yeckoe JIaHUPOBaHHe y4eOHOIO mpeaMera
«MartemaTuka» 11 kinacc

Aure0Opa
Ne Hara Tema ypoxka. Koim | Ilpumeu
n/n ITo Koppe 4ecTB aHue
JIaHy KM )
4acoB
Tpuronomerpuyeckue pynkuuu (19 yacon)

1 01.09 1 OO0nacTp ompeeneHnss 1 MHOKECTBO 3HaUeHui | 1
TPUTOHOMETPHUYECKUX (QYHKIIUH.

2 04.09 2 OO0nacTh ompeeneHuss 1 MHOKECTBO 3HaUeHui | 1
TPUTOHOMETPHUYECKUX (QYHKIIUH.

3 05.09 3 YETHOCTD, HEYETHOCTD, TIEPUOINIHOCTH 1
TPUTOHOMETPHUYECKUX (QYHKIIUH.

4 07.09 4 YETHOCTH, HEYETHOCTD, IEPUOIUYHOCTh 1
TPUTOHOMETPHUYECKUX (QYHKIIUH.

5 08.09 5 YETHOCTH, HEUETHOCTH, TIEPUOTUIHOCTD 1
TPUTOHOMETPHUYECKUX (QYHKIIUH.

6 11.09 6 CpoiicTBa (yHKIIMH Y = COS X U €€ rpaduk. 1

7 12.09 7 CpoiicTBa (yHKIIMH Y = COS X U €€ rpaduk. 1

8 14.09 8 CpoiicTBa (yHKIIMH Y = COS X U €€ rpaduk. 1

9 15.09 9 CpoiictBa (yHKIIMH Y = sin x u e€ rpaduk. 1

10 18.09 10 CpoiictBa GyHKIIMH Y = sin X u e€ rpaduk. 1

11 19.09 11 CpoiicTBa (yHKIIMKU Y = sin x u e€ rpaduxk. 1

12 21.09 12 CaoiictBa u rpaduku GyHKIUN Y=tg X 1 1
y=CtgX.

13 22.09 13 Cgoiicta u rpaduku pyHkuuit y=tg X u 1
y=CtgXx.

14 25.09 14 OO6paTHbIe TPUTOHOMETPHYECKUE (DYHKITHH. 1

15 26.09 15 OO6paTHbIe TPUTOHOMETPHYECKHE (DYHKITUH.

16 28.09 16 OO6paTHbIe TPUTOHOMETpHYECKHE (DYHKITHH. 1

17 29.09 17 Ypoxk 00001IeHNS ¥ CUCTeMaTU3aluy 3HaHui. | 1

18 02.10 18 Ypoxk 000011eHUs ¥ cucTeMaTH3aluy 3Hauui. | 1

19 03.10 19 KonTpoabHnas pabora Ne 2 mo reme 1
«Tpuronomerpuyeckue pyHKIUN».

IIpon3BoaHas u €€ reoMeTpUYeCKHH CMBICI (22 4YacoB)

20 05.010 1 [Ipenen nocnaen0BaTENbHOCTH. 1

21 06.10 2 [Ipenen nocnaen0BaTENbHOCTH.

22 09.10 3 [Ipenen nocnenoBaTENbHOCTH.

23 10.10 4 [Ipenen pynkuuun

24 12.10 5 IIpenen pynkuun
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25 13.10 6 HenpepbiBHOCTD QYHKITHH. 1
26 16.10 7 Onpenenenne Npou3BOHOM. 1
27 17.10 8 OrnpezenieHrue MpOU3BOIHOM. 1
28 19.10 9 IIpaBuna muddepeHnmpoBanus. 1
29 20.10 10 [IpaBuna muddepeHpoBaHNUSI. 1
30 23.10 11 [IpaBuna muddepeHnppoBanus. 1
31 24.10 12 [TponsBoaHasi CTeeHHON (DYHKITHH. 1
32 26.10 13 [IponsBoaHas cTeneHHON QYHKITIH. 1
33 27.10 14 [Ipou3BoiHas AIeMEHTapHbIX QYHKIHUI. 1
34 106.11 15 [Tpon3BoiHAs TIEMEHTAPHBIX QYHKITHA. 1
35 07.11 16 [Tpon3BoHAs SIEMEHTAPHBIX QYHKITHIA. 1
36 09.11 17 I"'eomeTpuvecKnii CMBICI IIPOU3BOTHOM. 1
37 10.11 18 ['eomeTpuueckuii CMbICT IPOU3BOIHOM. 1
38 13.11 19 ['eomeTprueckuii CMbICT IPOU3BOIHOM. 1
39 13.11 20 Ypok 00001IeHNS U cUCTeMaTh3anuu 3Hannid. | 1
40 14.11 21 Ypok 060011eHNs U cucTeMaru3aluuy 3HaHu. | 1
41 16.11 22 KonTtpoabHas padora Ne 2 nmo reme 1
«IIpon3BogHast M eé reoMeTpUYECKHIA
CMBICID».
IIpuMeHeHne MPOM3BOAHOM K HcCaeN0BAHNIO pyHKuu ( 16 yacos)
42 17.11 1 Bo3spacranue n yobiBanue GyHKITUH. 1
43 20.11 2 Bo3spactanue u yobiBaHue GyHKITUU. 1
44 21.11 3 DKCTpeMYMBI (DYHKIIUH. 1
45 23.11 4 DKCTpeMyMBI (QhYHKIIUH. 1
46 24.11 5 Haubounbiee n HauMeHblIee 3HAUSHMS 1
byHKINH.
47 27.11 6 Haubonpiiee 1 HauMeHblIee 3HAYCHUS 1
byHKINH.
48 28.11 7 Haubonrpiiee 1 HaumeHblliee 3HaYCHUS 1
byHKIHH.
49 30.11 8 [IpousBoiHast BTOPOTO MOPSIKA, BRITYKJIOCTh 1 | 1
TOYKH NIeperuoa.
50 01.12 9 [IpousBoHas BTOPOT0 MOPSAKA, BHITYKIOCTh U
TOYKH Neperuoa.
51 04.12 10 [Toctpoenue rpadgukoB GyHKIUH. 1
52 05.12 11 [TocTpoenue rpagukoB GyHKIUH.
53 07.12 12 [TocTpoenue rpadgukoB GyHKIUH.
54 08.12 13 [TocTpoenue rpadgukoB GyHKIUH. 1
55 11.12 14 Ypoxk 00001IeHUs ¥ cUcTeMaTH3aluy 3Hanui. | 1
56 12.12 15 Ypoxk 000011eHUs ¥ cUCTeMaTH3aluy 3HaHui. | 1
57 14.12 16 KonTpoabHnas padora Ne 3 mo reme 1
«IIpumMeHeHne NpOU3BOAHON K
HCCJIEI0BAHUIO (PYHKIUI».
IlepBooGpa3nas u unrerpasi (15 yacon)
58 15.12 1 ITepBooOpasnas. 1
59 18.12 2 ITepBooOpasnas. 1
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60 19.12 3 IIpaBuna Haxox1eHUs IEPBOOOPA3HBIX. 1

61 21.12 4 [TpaBuia Hax0XIEHUS IEPBOOOPA3HBIX. 1

62 22.12 5 [Tnomanb KpUBOJIMHEWHON TpaMeIuu. 1
HHTerpas u ero BeIYUCICHUE.

63 25.12 6 [Tnomans KpUBOJIMHEHHOH Tparenum. 1
WHTerpan u ero BeIYUCICHUE.

64 26.12 7 [Inomans KpUBOIMHEWHON TpaneIUU.
WHTerpan u ero BeIYUCICHUE.

65 28.12 8 Boruncnenue miomaneit puryp ¢ noMoupro
MHTErpaia

66 29.12 9 Boruncnenue miomaneit puryp ¢ noMoupro
WHTErpaja

67 09.01 10 Boruncnenue miomaneit puryp ¢ noMoupro
WHTErpaja

68 11.01 11 [IpumeHeHue UHTErpaioB i peleHUs 1
(duznyeckux 3azaad.

69 12.01 12 [Ipocreiimme nuddepeHnnanbHble ypaBHEHUS

70 15.01 13 Ypok 00001IeHNS U cCUCTeMaTH3auu 3Haani. | 1

71 16.01 14 Ypok 060011eHrs U cucTeMaru3anuy 3HaHn. | 1

72 18.01 15 KonTtpoabHas padora Ne 4 no reme 1
«IlepBo00pa3Hasi © MHTETPAJI».

KomoOunaropuka (9 yacos)

73 19.01 1 Marematuueckasi HHIYKITUS 1

74 22.01 2 Marematnueckasi HHIYKITUS

75 23.01 3 [IpaBunio nmpousBenaeHus. Pazmenenus ¢
MTOBTOPEHUSIMHU.

76 25.01 4 [IpaBuiio npousBeaeHus. Pasmernienus ¢
MOBTOPECHUSIMH.

77 26.01 5 [TepecTtanoBKH. 1

78 29.01 6 [TepecTtanoBKH. 1

79 30.01 7 Pa3menienus 6e3 MOBTOPEHMIA. 1

80 01.02 8 Couetanus 0e3 MOBTOPSHUN 1 OMHOM 1
Hsrorona

81 02.02 9 Coueranus 6e3 NOBTOPEHUN U OUHOM 1
Hsrorona

82 05.02 10 Coueranus 6e3 NOBTOPEHUN U OUHOM 1
Hsrorona

83 06.02 11 CoueTtaHus ¢ HOBTOPEHUSIMU

84 08.02 12 KonTpoabsHnas pabora NeS nmo reme: 1
«KomOunaropuka»

85 09.02 13 Ypok 0600111eHNs U CUCTeMaTU3alluK 3HAHUN 1

DJieMeHThI TeOpUuM BeposiTHOCTeH (7 yacoB)

86 12.02 1 BeposTHOCTh COOBITHSI. 1

87 13.02 2 BeposTHOCTh COOBITHSI. 1

88 15.02 3 CnoxeHue BepOsSITHOCTEN. 1

89 16.02 4 CnoxeHue BepOSITHOCTEN. 1
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90 19.02 5 YcnoBHas BepossTHOCTh. HezaBucumocThb
cOOBITHIA

91 20.02 6 BeposTHOCTh poU3BeICHHS HE3aBUCUMBIX
COOBITHIA.

92 22.02 7 BeposTHOCTh IpOU3BEICHUS HE3aBUCUMBIX
COOBITHI.

93 26.02 8 BeposTHOCTE Tpon3BeIeHHS] HE3aBUCUMBIX
COOBITHI.

94 27.02 9 ®opmyna bepuynu

95 01.03 10 KonTpoabnas padora Ne6 mo teme:
«JIeMEHTBI TEOPUH BEPOSITHOCTEH.

96 29.02 11 Ypok 0000IICHUS U CUCTeMATHU3aINN 3HAHUN

Kommiekcubie uncaa (15 yacos)

97 04.03 1 Onpenenenne KOMIDICKCHBIX unce. CloxkeHue
Y YMHOCHHE KOMITJICKCHBIX YHCEI

98 05.03 2 OmnpenerneHne KOMIDICKCHBIX uncet. CloxeHue
Y YMHOXCHHE KOMITJICKCHBIX YHCEI

99 07.03 3 KommutekcHo conpsok€HHBIE uncia. Moaynb
KOMITJIEKCHOTO gucia. Onepanuy BEIYUTAHUS |
JICTICHHST

100 | 11.03 4 KommiekcHo conpspx€nubie uncna. Moyib
KOMIUTIEKCHOTO 4rcia. Oneparuy BEIYUTaHUS |
JCTICHHST

101 | 12.03 5 KommiekcHo conpspk€nHbie uncna. Moyib
KOMIUTIEKCHOTO 4rcia. Oneparnuy BEIMUTaHUS |
JICTICHHST

102 | 14.03 6 ['eomeTpuueckast HHTEpIIpETAIUS
KOMILIEKCHOTO YHCIIa

103 | 15.03 7 ['eomeTpuueckas HHTEpIIpETAIUS
KOMILIEKCHOTO YHCIIa

104 | 18.03 8 Tpuronomerpudeckas GopmMa KOMIUIEKCHOTO
qrcia

105 | 19.03 9 VYMHOKEHUE U JeJIeHHe KOMIIJIEKCHBIX YHCell,
3allMCaHHBIX B TPUTOHOMETPUIECKOH (popme.
dopmyna Myaspa

106 | 21.03 10 VYMHOXEHHUE U JIeJIEHHE KOMIIJIEKCHBIX YHCEl,
3allMCaHHbBIX B TPUTOHOMETPUIECKOH (popme.
dopmyna Myaspa

107 | 22.03 11 KBanpaTtHoe ypaBHEHHE ¢ KOMITJIEKCHBIM
HEU3BECTHBIM

107 | 04.05 12 W3Bneuenne KOpHA U3 KOMIUIEKCHOTO YHCIIA.
AnreOpandeckue ypaBHEHUS

109 | 05.05 13 Ypok 0600111eHNs U CUCTeMaTU3alluH 3HAHUN

110 | 08.04 14 Ypok 0000111eHNS U CUCTeMaTU3allu 3HAHUN

111 | 09.04 15 KonTponeHast padota Ne 7 o teme
«KomrmekcHble uncia»

HTorosoe noBropenue (25 yacon)

112 | 11.04 1 HtoroBoe noBTOpeHMUE MO TEME:
«Tpuronomerpudeckre QyHKIUN.

113 | 12.04 2 HrtoroBoe noBTOpeHNE MO TEME:
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«Tpuronomerpuueckue GyHKIHMY.
114 | 15.04 3 HroroBoe noBropeHue no Teme:
«Tpuronomerpuueckue GyHKIHMY.
115 | 16.04 4 HTorosoe noBTropeHue no Teme: «YpaBHEHUSD).
116 | 18.04 S) HrtoroBoe noBTopeHue no Teme: «YpaBHEHUsD).
117 | 19.04 6 HtoroBoe nmoBTopeHue no TeMe: «YpaBHEHUSD.
118 | 22.04 7 HrtoroBoe noBTopeHue no Teme: «YpaBHEHUSD).
119 | 23.04 8 HrtoroBoe noBropeHue no Teme:
«IIponsBoaHas».
120 | 25.04 9 HtoroBoe nmoBTOpeHMUE MO TEME:
«IIponsBoaHas».
121 | 26.04 10 HtoroBoe nmoBTOpeHUE Mo TEME:
«IIponsBoaHas».
122 | 29.04 11 Htorosoe nmoBTOpeHUE MO TEME:
«IIponsBoaHas».
123 | 30.04 12 Hrorosoe nosropenue no teme: «IIpumenenue
MIPOU3BOJIHOM K MCCIIETOBAaHUIO (DYHKIIHI».
124 | 02.05 13 Hrorosoe nmoBTopenue no teme: «IIpumenenne
MIPOU3BOJIHOM K MCCIIETIOBAHUIO (DYHKIIHI».
125 | 03.05 14 HroroBoe moBTopenue no teme: «[Ipumenenue
MIPOU3BOJIHOM K MCCIIETOBAaHUIO (DYHKIIHI».
126 | 06.05 15 [Toctpoenne rpadmkoB QyHKIHHA
127 | 07.05 16 [Toctpoenune rpadmkoB GyHKITHI
128 | 10.05 17 IToctpoenne rpadukoB GyHKITHI
129 | 13.05 18 HTtoroBoe moBTOpeHUE MO TEME:
«ITepBooOpa3zHas.
130 | 14.05 19 Hrorosoe moBTopenue no reme: «MHTErpam.
131 | 16.05 20 Hrorosoe nmoBTopeHue no teme: «MHTErpam.
132 | 17.05 21 HrtoroBoe nmoBTopeHue no teme: «Berauciienue
TUIONIA/IM KPUBOJIMHEHHOM Tpamenum.
133 | 20.05 22 HrtoroBoe nmoBropeHue no teme: «Beraucienue
TUIONIA/IM KPUBOJMHEHHOM Tpamenum.
134 | 21.05 23 HTtoroBoe moBTOpEeHHUE MO TEME:
«KomOunaTopukay.
135 | 23.05 24 HTtoroBoe MmoBTOpEeHMUE 1O TEME:
«KomOunaTopukay.
136 | 24.05 25 HrtoroBoe noBropeHue no teMe: « JIeMEHThI
TEOPUU BEPOSATHOCTEH».
I'eomerpus
Ne [Hara Tema ypoxa. Komnue | [Ipumeua
n/n | Ilo Koppex CTBO HUS
A"y | 1us 4acoB
Huauuap, kouyc, map (16 yacos)
1 04.09 1 Hunuuap. 1
2 07.09 2 Hunuuap. 1
3 11.09 3 Hunuuap. 1
4 14.09 4 Komnyc. 1
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5 18.09 5 Komnyec. 1

6 21.09 6 Komnyec. 1

7 25.09 7 Komnyec. 1

8 28.09 8 Cdepa. 1

9 02.10 9 Cdepa. 1

10 05.10 10 | Coepa. 1

11 09.10 11 | Coepa. 1

12 12.10 12 | Codepa. 1

13 16.10 13 | Coepa. 1

14 16.10 14 | Cdepa. 1

15 19.10 15 | KonuTpoabHasi pa6ora Nel mo teme 1
«uanHAp, KOHYC, Iap»

16 23.10 16 | 3auér N4 1

O0bémbl Tes1 (17 yacoB)

17 26.10 1 O06BEM IPSIMOYTOJIBHOTO MapajuIeTenuIesa. 1

18 06.11 2 O6BEM MPSIMOYTOJILHOTO Napajuiesenunea. 1

19 09.11 3 O6BbEMBI IPAMOI MPU3MBI M IUJIMHJIPA. 1

20 13.11 4 O6bEMBI IPAMOI IPU3MBI M IUJIMHJIPA. 1

21 16.11 5) OO6BEMBI IPAMOI PU3MBI M IUJIMHIPA. 1

22 20.11 6 OO0BbEMBI HAKIIOHHOM MPU3MBL, TUPAMU/JIBI U 1
KOHYca.

23 23.11 7 OO0BEMBI HAKIIOHHOW TTPU3MBI, ITUPAMHUJIBI 1 1
KOHYca.

24 27.11 8 OO0BEMBI HAKIIOHHOW TTPU3MBI, TUPAMHUJIBI 1 1
KOHYca.

25 30.11 9 OOBEMBI HAKIIOHHOW TTPU3MBI, TUPAMHUJIBI 1 1
KOHYCa.

26 04.12 10 | OOBEMBI HAKJIOHHOW MPU3MBI, TUPAMUJIBI U 1
KOHYCa.

27 07.12 11 | O6BEM mapa u miomass chepsl. 1

28 11.12 12 | O6BEM mapa u miomass chepsl. 1

29 14.12 13 | O6wéM mapa u miomaas cepsl. 1

30 18.12 14 | O6péM mapa u miomaas cepsl. 1

31 18.12 15 | O6wéM mapa u miomaas cepsl. 1

32 21.12 16 | KonTpoabHas pa6ora Ne2 mo teme «O0bémbr | 1
TeJ».

33 25.12 17 | 3auér Ne5 1
BekTopsl B npocTpancTBe (6 4acoB)

34 28.12 1 [ToHsiTHE BEKTOpA B IPOCTPAHCTBE. 1
35 11.01 2 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB. YMHOXeHue | 1
BEKTOpa Ha YUCIIO.

36 15.01 3 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB. YMHOXeHue | 1
BEKTOpa Ha YHCJIO.

37 18.01 4 KoMnnanapHble BEKTOPBI. 1
38 22.01 5 KoMnnanapHble BEKTOPBI. 1
39 25.01 6 3auer Ne 6 1
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Meton koopauHaT B npocTpancrse. /{Buskenns. ( 15 yacos)

40 29.01 1 KoopaunaTsl TOUKM U KOOPAUHATHI BEKTOPA. 1
41 01.02 2 KoopaunaTsl TOUKM U KOOPAUHATHI BEKTOPA. 1
42 05.02 3 KoopaunaTsl TOUKM 1 KOOPAMHATHI BEKTOPA. 1
43 08.02 4 KoopuHaTsl TOUKM U KOOPAMHATHI BEKTOPA. 1
44 12.02 S) CkaJisipHO€ ITPOU3BEIEHNE BEKTOPOB. 1
45 15.02 6 CKaJisipHOE MTPOU3BEICHNE BEKTOPOB. 1
46 19.02 7 CkaJsipHO€ ITPOU3BEIEHNE BEKTOPOB. 1
47 22.02 8 CkaJsipHO€ NMPOU3BEIEHNE BEKTOPOB. 1
48 26.02 9 CkaJisipHO€ MTPOU3BEICHNE BEKTOPOB. 1
49 29.02 10 | CkanspHOE IPOM3BEICHUE BEKTOPOB.

50 04.03 11 | JIBvkeHus. 1
51 07.03 12 | JIBvokeHUS. 1
52 11.03 13 | JIBwxeHus. 1
53 14.03 14 | KonTpoabHas pa6ora Ne 3 no teme «Metoz 1

KOOPAWHAT B MpocTpaHcTBe. JIBU/KeHUS.»
54 18.03 15 | 3auér N7 1

3akiounTeIbHOE MOBTOPEHME NMPHU MOAT0TOBKE K UTOr0BOM aTrectauum no reomerpuu (14 yacon)

55 21.03 1 [ToBTOpenue no teme «llapannenbHOCTD B 1
MIPOCTPAHCTBEY

56 04.04 2 [ToBTOpenue no teme «llapannenpbHOCTD B 1
MIPOCTPAHCTBEY

57 08.04 3 [ToBTOpenue no teme «llepnenaukynsapHocts B | 1
MIPOCTPAHCTBEY

58 11.04 4 [ToBTOpenue no teme «llepnenaukynsapaocts B | 1
IPOCTPAHCTBE

59 15.04 5 [ToBTOpenue o reme «BekTopsl B 1
IPOCTPAHCTBEY

60 18.04 6 [ToBTOpenue o reme «BekTopsl B 1
IPOCTPAHCTBE

61 22.04 7 [ToBTOpenue no teme «Ilnomans 1
MHOTOT'PAaHHHKOB U TEJI BPAIICHUS»

62 25.04 8 [ToBTOpenue no teme «Ilnomans 1
MHOTOT'PAaHHHKOB U TEJI BPAIICHUS

63 29.04 9 [ToBTOpenue no teme «Ilnomans 1
MHOTOT'PAaHHHKOB U TE€JI BPAIICHUS»

64 06.05 10 | IloBTOopenue mo teme «Ilmomanp 1
MHOTOTPAaHHUKOB M TE€J BPAIICHHD)

65 13.05 11 | IloBTOopenue mo teme «Ilmomanp 1
MHOTOTPAaHHUKOB M TE€J BPAIICHHD)

66 16.05 12 | [loBTOpenue no reme «O6bEM MHOTOrpaHHuKOB | 1
U Tell BpallleHUs

67 20.05 13 | [loBTOpenue no reme «OO6BEM MHOTOTpaHHUKOB | 1
Y TEJ BPAIICHUSD)

68 23.05 14 | IloBTOpenue no reme «OO6BEM MHOTOTPAHHUKOB
Y TEJ BPAIICHUSD)
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