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IMosicuuTeILHAS 3aIMCKA
Pabouas nmporpamMma 1mo MaremMaTuke pazpaboraHa Ha OCHOBE!

— @epepanbHoro 3akoHa oT 29.12.2012 N 273-®3 "OO6 ob6pa3oBanuu B Poccuiickoit
Oenepanun";

— @epepalbHOTO  TOCYAApCTBEHHOIO  CTaHIApTa  CcpeAdHero olmiero  oOpa3oBaHWs,
YTBEPXKACHHOIO IpukazoM MunoopHayku Poccuu ot 17 mas 2012 roma Ne 413;

— Ilpukaza MunucrepcTBa obpazoBanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHeHHH B (efepalbHbId rOCyIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHIAPT CPEeIHEro OOIIero
00pa3zoBaHusl, YTBEP)KIEHHBIH TpHKa3oM MMHHHCTEpCTBA 00pa3oBaHUsS M HaykKu Poccuiickoi
Oepnepaunn ot 17 masg 2012 1. Ne 413x;

— IToctanoBnenus I'1aBHOro rocy1apcTBEHHOr0 caHuTapHoro Bpauda Poccuiickoit denepanuu
or 29 nexabps 2010 r. N189 "O6 yrBepxkaenun CanlluH 2.4.2.2821-10 "CanutapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  OoOy4YeHHs B
o0mreo0pa3oBaTeNbHBIX YUPEKICHUAX ",

— TpeOoBaHMii K pe3ynbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTenbHO#l MpOrpamMMbl OCHOBHOTO
obmiero oOpa3oBaHuss MyHUIIMIIATBHOIO aBTOHOMHOIO 00111€00pa30BaTeNbHOTO YUPEKICHUS
«Cpennsiss obmeodpaszoBarenbHas mkosna NeS «Illkona-1ieHTp COBpEMEHHBIX MHIYCTPHAIbHBIX
TEXHOJIOTUI».

Monynb «Adreépa u Ha4aJja MaTeMaTH4eCKOIro aHAJIu3a» pa3padoraH ¢ yuérom lIpumepHoii
IporpaMMbl CpeAHEro ooumero oOpa3oBaHMs [0 MaTeMaTHKE W aBTOPCKOM MpPOrpaMMbl:
Maremarnka: paboune nporpammel: 5-11 kmacesl/ A.I'. Mep3isik, B.b. Iomonrckuii, M.C. Sxup,
E.B. byuko. — 2-e uzn. nepepab. — M.: Benrtana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydyeOHOro Marepuana He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJep’KaHuEe MPEeIMETHBIX TeM Oo0pa3oBaTeNbHOTO CTaHIapTa: anreodpa,
q)yHKHI/II/I, TPUTOHOMCTPHUA; Hadalla MATCMAaTHYCCKOI'0 aHajliu3a, YpPaBHCHUA U HepaBCHCTBa;
AIIEMEHTHl KOMOMHATOPUKH, CTATUCTUKU U TEOPHH BEPOSTHOCTEH.

B ocHOBYy mnporpammbl MOJIOK€HAa KOHIEMNIMs, HpeaycMarpuBarouias (popMUpOBaHUE
(YHKLIMOHAJIBHBIX 3HAHUH M yYMEHHH, KOTOpble 00eCneyuBaroT IeJecoo0pa3Hoe MpUMEHEHUe
3HaHMW 1o anrebpe W HauvanaMm aHanuza. IIporpamMma peanusyercs C HCHOJIB30BaHUEM
CJIEAYIOIIETO Y4eOHO-METOIMYECKOTO KOMIUIEKTA:

CornacHo y‘le6HOMy IJIaHY Ha U3Yy4YCHUC MATCMATHUKU OTBOAUTCA 136 yacos:

B 11 kumacce (136 uwacoB B roj: 2 uaca B HEACTI0 MOIYJIbh «AiredOpa W Hauaia
MaTEeMaTHYECKOTO aHAIN3a» B 2 yaca — MOAYIb «[ eoMeTpus»).

Cpok peanu3zanuu paboueit mporpammsr 1 rog.

11 knace
JIMYHOCTHBIE Pe3yJIbTAThI:
* BOCIHUTAHHE POCCHUUCKON TPaKJaHCKONW HACHTUYHOCTH: MAaTPUOTHU3MA; TOTOBHOCTH K
cayxkeHuto OtTeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHUICKOM MIEHTUYHOCTH B
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MOJIUKYJIBTYPHOM COITMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOUH OOLTHOCTH
poccHiickoro Hapojia u cyasoe Poccuu;

*  MHpPOBO33PEHHE, COOTBETCTBYIOIICE COBPEMEHHOMY YPOBHIO pa3BUTHs  HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BIIaJICHUC
JIOCTOBEPHON HHQOpPMAIMECH O TMEPEelOBBIX JOCTHIKCHUSX M OTKPBITHSIX MHpPOBOH U
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MHUpa H
00I11eCTBa;

* TOTOBHOCTh M CIIOCOOHOCTh K CAMOPa3BUTHIO, CAaMOOOPA30BAHUIO U CAMOBOCITUTAHUIO B
COOTBETCTBUU C OOIICYECIIOBEYCCKUMH [EHHOCTSAMH U HUJCAIlaMU TPaKIaHCKOTO
oOmiecTBa;

* TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE CamMOOOpa3OBaHUIO, Ha
NPOTSDKEHUH BCEW KH3HH, CO3HATEIHHOE OTHOIICHHWE K HENPEPHIBHOMY OOpa30BaHHIO
KaK YCJIOBUIO YCTICIIIHOM MPOQPECCHOHATBHON M OOIIECTBEHHOM NeSTEIIbHOCTH,

* oOpueHTanMs OOYYalOUIMXCS Ha pPEaM3alyi0 IMO3UTHBHBIX JKU3HCHHBIX IEPCIIEKTHUB,
WHUIIMATHBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTh M CIHOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CIIOCOOHOCTh CTABHUTD IEJIM ¥ CTPOUTD KU3HCHHBIC TUIAHBL;

* TOTOBHOCTh K JIOTOBOPHOMY PErYJIMPOBAHUIO OTHOIICHUH B TPYIIE WU COMHAILHOU
OpraHu3allii; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTHMBHOMY YYacTHIO B HPUHSATHH
pEIICHUI, 3aTparuBarONINX UX IMpaBa U MHTEPECH], B TOM YHCIIC B PA3IMYHBIX (Popmax
OOIIIECTBEHHON  CaMOOpPTraHM3allMU, CaMOYIPaBICHHs, OOINECTBEHHO 3HAYMMOM
JESITEIIBHOCTH;

*  OCO3HaHHBIN BeIOOp Oynyiiei nmpodeccun Kak MyTh U COCO0 peaan3anuu cOOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

* TOTOBHOCTh OOYYalOIIUXCS K TPYIAOBOH NPO(ECCHOHANIBHON NEATEILHOCTH Kak K
BO3MOXXHOCTH YYacTHsi B PCIICHUU JIUYHBIX, OOIIECTBEHHBIX, TI'OCYIapPCTBECHHBIX,
00IIeHAIIMOHATILHBIX MTPOOJIEM;

* HPAaBCTBCHHOE CO3HAHWE U TIOBEJCHHUE HA OCHOBE YCBOCHHS OOIIECYEIIOBEYCCKIX
[IEHHOCTEH, TOJEPAaHTHOTO CO3HAHHMS W TIOBEIEHUS B TMOJUKYJIBTYPHOM MHDE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH IHAJOr C JAPYTMMHU JIFOJBMH, JOCTUTATh B HEM
B3aMMOIIOHMUMAaHHUS, HAXOAUTh OOIIIKE IeNIM U COTPYAHUYATH AJIS UX TOCTHKEHUS;

* pa3BUTHEC KOMIICTCHIUH COTPYIHUYECTBA CO CBEPCTHHKAMH, JIETBMH MJIQIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOW, OOIIECTBEHHO TMOJIE3HOH, Yy4eOHO-
HCCJICIOBATEILCKOM, MPOCKTHON U IPYTHX BHAX JCATCIIEHOCTH.

* yMEHHE SCHO, TOYHO, TPAMOTHO H3JaraTh CBOM MBICIU B YCTHOW M MUCHMEHHOW pedH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/J1aud, BBICTPAWBATh apPTyYMEHTAIMIO, TPHUBOIHUTH
MPUMEPHI U KOHTPIIPUMEDHI;

* MpeACTaBIICHUE O MaTeMaTUYeCKOW Hayke Kak cdepe 4elloBEYeCKOW ACSITeTLHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJI Pa3BUTHUS [TUBUIIH3AIINH;

* KpPEaTUBHOCTHh MBIIIJICHHS, WHUIMATHBA, HAXOJAYUBOCTh, AKTUBHOCTH MPH PEIICHUU
MaTeMaTHYECKUX 3a7ay;

* KPHUTHYHOCTH MBIIIICHHUS, YMEHHE pAClO3HABaTh JIOTHYECKHE HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

* yMECHHE KOHTPOJIMPOBATH TMPOIECC W  pPe3ysbTaT yd4eOHOW  MareMaTHYeCKOH
JESITEIIbHOCTH;

*  CIIOCOOHOCTh K 3MOITMOHATHLHOMY BOCIPHUSATHIO MAaTEeMAaTHYECKUX  OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

MeTanpeameTHbie pe3yJabTaThbl:

Pezynamuenvie YY/I:



*  CIIOCOOHOCTH CaMOCTOSATENBHO OOHApYXHUBaTh M (HOPMYIHPOBATH y4eOHYIO MpOOIiieMYy;
ONpeneNaTh Ielb y4eOHOW MeSTeNbHOCTH, 3a/aBaTh IapaMeTPbl M KPUTCPHUH, IO
KOTOPBIM MOJKHO OIpPEIEeNTUTh, YTO IIeNb JOCTHUTHYTA; CTAaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIC 3a7]audl B 00pa30BATEIBHOW JCSTEIBHOCTH M JKHU3HCHHBIX CHTYallUsX;
pa3BUBATh MOTHUBHI U HHTEPECHI CBOCH MMO3HABATEIBHOM 1A TEIFHOCTH;

*  OLEHHUBATh BO3MOXKHBIC ITOCIIEICTBUS JOCTHKEHHS TIOCTABJIICHHOMN 1IEJIN B JIESATEILHOCTH,
COOCTBEHHOW XHM3HU U KM3HHU OKPYKAIOIIMX JIFOJCH, OCHOBBIBASCH Ha COOOpPAKEHUSX
STHKH U MOpPaJIH;

*  CIIOCOOHOCTH CAMOCTOSITENIFHO TNIAHMPOBAThH aJbTEPHATUBHBIC IYTH JOCTHXKCHHS IIeTeH,
OCO3HAaHHO BHIOMpaTh HambOojee d(PPEKTUBHBIC CIOCOOBI pelieHUus YYEOHBIX U
NIO3HABATENbHBIX 33/1a4;

* OIEHHUBATh PECYpChl, B TOM UYHUCIIE BpeMs H JIpyrue HeMaTepHalbHBIC PECYpPCHI,
HE00XOIMMBIE /7S TOCTH)KEHUS TIOCTABIICHHOH LIEJIH;

* opraHu3oBbBaTh 3()(PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAMMBIX MJISi JOCTHXKECHUS
MMOCTaBJICHHOM 11CTIHN;

*  COIOCTABJIATH MOJYYCHHBIA PE3yJIbTAT ACSATEIBHOCTH C TIOCTABICHHOMW 3apaHee LEebIo;

* yYMEHHE COOTHOCHUTh CBOM JICHCTBHSA C IJIAHUPYEMBIMH pE3YJIbTAaTaMH, ONPEACIATH
CHOCOOBI ACUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUN M TPEOOBAHUN;

* yMEHHE OCYWIECTBISITH KOHTPOJIb MO 00pa3ily U BHOCHTh HEOOXOJMMbIE KOPPEKTUBHI B
COOTBETCTBUH C U3MECHSIOIICHCS CUTYaIUCH;

*  CHOCOOHOCTH aJeKBAaTHO OLIEHUBATh MPABUIBHOCTh WM OIMMOOYHOCTH BBIITOJIHEHHS
yueOHO# 3amaun, € OOBCKTHBHYIO TPYIHOCTh W COOCTBCHHBIC BO3MOMKHOCTH €&
peleHus;

* yYMEHHE ONpEeACNATh TOHATHS, CO3/1aBaTh OOOOINEHUS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(UIUpPOBaTh, CaMOCTOSTENIFHO BBIOMpPATh OCHOBAaHHA W KPUTEPHUH  JUIA
KJIaccuuKaIum,

* yMEHHE YCTAaHABIMBaTh NPUYHMHHO-CJICICTBEHHBIC CBS3U; CTPOUTH JIOTHYECKUE
paccyXIeHus, YMO3aKIOYeHHs (WHIYKTUBHbBIE, IEAYKTUBHbIE W 10 aHAJOTUH) U
BEIBO/IBI,

* yYMEHHs CO3/JaBaTb, IPUMEHATh U MPE0OpPa30BBIBATh 3HAKOBO-CUMBOJINYECKHUE CPE/ICTBA,
MOJIENT ¥ CXEMBI JUTSI PeIlIeHHsT Y9eOHBIX U MO3HABATEIbHBIX 3aj1ad.

Ho3znaeamenvnvie YY/[:

* ¢opmupoBaHne yueOHON U OOIIEMOJIH30BATEIHCKON KOMIIETEHTHOCTH B 00JacTH
MCIIONIb30BaHUS UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI (MKT-
KOMIIETEHTHOCTH);

* TMepBOHAYAIBHBIC TIPEJCTABICHHUS 00 HJEIX M O METoJaX MaTeMaTHKH Kak o0
VHHUBEpPCATbHOM $SI3bIKE HAYKHM U TEXHHUKH, O CPEICTBE MOJICIHPOBAHUS SIBICHUU U
MIPOIIECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7auy B KOHTEKCTE MPOOJIEMHOI CUTYyalluu B JPYTUX
JUCITUTUINHAX, B OKPYXKAIOIICH KU3HU;

* TMOUCK M HaxOXJeHHe OOOOIIEHHBIX CIOCOOOB peIIeHUs 3aJad, B TOM 4YHUCIE,
OCYIIECTBIICHUE Pa3BEPHYTOT0 MH()OPMAIIMOHHOTO TTOMCKA U MTOCTAaHOBKA HA €r0 OCHOBE
HOBBIX (Y4e€OHBIX U MO3HABATEIHHBIX) 33/1a4;

* KPHUTHYECKOE OIICHWBAHHWE W HWHTEPIPETHPOBaHWE WH(GOPMAIMU C Pa3HBIX MO3UIHH,
pacmo3HaBaHue U (PUKCHUPOBAHKE MPOTUBOPEUHs B MHPOPMAIIMOHHBIX UCTOUYHUKAX;

*  HCIOJIb30BAHHWE PA3JIMIHBIX MOJICITHHO-CXEMATHICCKUX CPEICTB JUIS TIPEIACTABIICHUS
CYIIIECTBEHHBIX CBSI3€M W OTHOIICHWI, a TaKXKe TMPOTHBOPEUU, BBISIBICHHBIX B
WH(OPMAITMOHHBIX NCTOYHUKAX;



HAaXOJICHUE U IIPUBOJ KPUTUYECKUX aPIyMEHTOB B OTHOLICHHUM JEHCTBUN U CYKICHUU
JIpYroro; CHOKOMHOE ¥ pa3yMHO€ OTHOIIEHUE K KPUTUYECKUM 3aMEUYaHUSAM B OTHOIICHHUN
COOCTBEHHOIO CYXKACHUS, PACCMOTP UX KaK PECYpC COOCTBEHHOI'O PAa3BUTHS;

BBIXOJl 32 PaMKHM Y4eOHOIrO IpeIMeTa U OCYIIECTBJICHUE LEJICHANPaBIEHHOrO IMOMCKa
BO3MOXKHOCTEH TSI IIMPOKOTO IMEPEHOCA CPEICTB U CIOCOOO0B AEHCTBUS;

BBICTPAaWBaHUE MHIMBUAYAIbHOW 00pa30BaTeIbHON TPAEKTOPUH, C YUETOM OIpaHHUYCHHUS
CO CTOPOHBI APYIMX YYaCTHUKOB U PECYPCHBIE OTPaHUYECHUS;

YMEHUE MEHATH U YACPKUBATh PA3HBIC MIO3UIUHU B II0O3HABATEILHOM JCATEIBHOCTH;

yMEHHUE MOHUMATh U HUCIOJIb30BaTh MAaTEMAaTUYECKUE CPEACTBA HAIVISIAHOCTU (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) Ui WUTIOCTPALMH, UHTEPIIPETAllUH, apTyMEHTAIUY;

YMEHHE BBIIBUTAaTh THUIOTE3bl TPU PEIICHUH Yy4eOHBIX 3a7ad W TOHHUMAHHUS
HEO0OXOIUMOCTHU UX MTPOBEPKU;

MOHUMAHUE CYIIHOCTH QITOPUTMUYECKUX TMPEANUCAHUN W yMEHHUS JCHCTBOBaTh B
COOTBETCTBUHU C MPEAJIOKEHHBIM aJITOPUTMOM;

CIOCOOHOCTH IUIAHUPOBATh M OCYIIECTBIISATh JCSITEIIbHOCTD, HAIIPABJICHHYIO HA PELICHUE
3a]1a4 UCCIIeI0BATENIbCKOTO XapakTepa.

Kommynuxamuenwvie YY/|:

pa3BUTHE CIIOCOOHOCTH OCYILECTBIAThH JEI0BYI0 KOMMYHHUKAIMIO KaK CO CBEpCTHUKAaMU,
TaK U CO B3pOCIBIMM (KaKk BHYTpPU 00pa3oBaTelbHON OpraHu3aluu, Tak U 3a ee
npejnenaMu), MNOoAO0MpaTh MapTHEPOB Ui JEJIOBOM KOMMYHHMKALlMM MCXOAS U3
co00pakeHUH pe3yIbTaTUBHOCTH B3aUMOACHUCTBYS, @ HE IMYHBIX CUMIIATUI;

IPU OCYILECTBICHUM TPYIIIOBOW pabOThl ObITH KaK PYKOBOJIUTENIEM, TaK M YJIECHOM
KOMaH/Jbl B pa3HbIX poOJsIX (reHepaTrop HJed, KPUTHUK, MCIIOJHUTENb, BBICTYNAIOLIHM,
9KCIEPT U T.1.);

KOOPJIMHUPOBAaHUE U BBINOJIHEHHE paOOThl B YCIOBHUSX PEAJbHOI0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BEpPHYTOE, JIOTHYHOE M TOYHOE WM3JI0KEHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

pacrio3HaBaHMe KOHQIMKTOTEHHBIX CHUTYalluil M MpeloTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOH (ha3bl, BEICTpAaUBaHUE JIEIOBOM M 00pa3oBaTeNbHON KOMMYHUKAIMM, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHHH.

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATHU3A))

Bbmycmmk Haywumcs:

OCO3HABaTh 3HAYEHHME MATEMAaTHUYECKOW HAyKU Ul PELICHUS 3aJay, BO3HUKAIOUIUX B
TEOPUM U B IIPAKTHUKE, IIUPOTY U B TO K€ BPEMs OIPAHUYCHHOCTb ITPUMEHEHUs
MAaTEMATUYCCKHUX METOJ0B K aHAJIM3y U UCCICAOBAHUIO IPOIECCCOB U SIBJICHUH B opupoac
1 OOIIIECTBE;

Ha OCHOBE MAaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B INMPHUPOAE XapPAKTEPU30BATH KPACOTYy H
COBEPLIECHCTBO OKPYXKAOLIET0 MUPA U MPOU3BEAECHUIN UCKYCCTBA;

OCO3HABaTh 3HAYCHUE IIPAKTUKU U BOIIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKE, I
(dbopMHpOBaHUS U PAa3BUTUS MaTEMaTUYECKON HAYKU; UCTOPUIO Pa3BUTHS MMOHATHUS YHCIA,
CO3J]aHUsI MaTEMATHYECKOT0 aHAJIN3a,

OCO3HaBaTh 3HAYEHUE W, METOJOB W Pe3yJbTAaTOB anredpbl M MaTeMaTU4ecKOro
aHaJau3a JUIsl MOCTPOCHMSI MOJIENIEH pealbHbIX MPOLECCOB U CUTyalllld; YHUBEPCAIbHBINA
XapakTep 3aKOHOB JIOTMKM MAaT€MaTHUYECKUX PACCYKIEHUMU, UX IPUMEHUMOCTb BO BCEX
00JacTsIX 4eI0BeueCKOM 1eITeIbHOCTH;



NOHUMATh pa3nyue TPeOOBaHUH, MPEIbABISEMBIX K JOKA3aTelIbCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COLIMAIBHO—IKOHOMUYECKUX U TYMaHUTapHBIX HayKaX, Ha MIPAKTHKE;
pa3BUBaTh IPEACTABICHUE O BEPOATHOCTHOM XapaKTEpPe pasIMYHBIX IPOLECCOB U
3aKOHOMEPHOCTEHN OKPYKAIOLIEr0 MUPA;

UCIOJb30BaTh OCHOBHBIE METOABI J0KAa3aTeNbCTBA, IPOBOAMTH [OKA3aTEIbCTBO U
BBINOJIHATD OIIPOBEPKCHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMAaTUYECKUX 3aad;

IIPUMEHATHh IMPOCTEUIINE IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC
CUCTEMBI IIPH PELICHUN MAaTEMaTUYECKUX 3aa4;

II0JIb30BAThCS IPUKIIAJHBIMUA IIPOrPaMMaMHU M IIPOrpaMMaMH CHUMBOJIBHBIX BBIYMCICHUN
JUISL UCCIIEIOBAaHUSI MAaTEMAaTHUECKUX OOBEKTOB;

VMMETH NIPECTaBICHUE O BKJIA/E BBIJAIOIINXCSA MAaTEMAaTUKOB B PA3BUTHE HAYKH;
IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccun;

CBOOOJHO  ONEpUPOBaTh IOHATHSAMM: YPaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIE
YPaBHEHHUs U HEPABEHCTBA, YPABHEHHUE, SBIIAIOIIEECS CIECICTBUEM IPYIOro ypaBHEHUS,
YpaBHEHHUS, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOpa30BaHNsl YPaBHEHUH;
pelaTh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM,;

OBJIQIETh OCHOBHBIMH THIIAMU [OKa3aTeIbHbIX, JOrapuPMHUUECKHUX YpAaBHECHHHA U
HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIICHUH U NPUMEHATh UX NPU PELICHUH
3az1ay;

IOHUMAaTh CMBICII TEOPEM O pPABHOCWIBHBIX M HEPABHOCUJIBHBIX IPeoOpa3oBaHUIX
YPaBHEHUH U yMETb UX JOKa3bIBaTh;

BJIAJICTh METOJIAMH PEIICHUS ypaBHEHWH, HEPABEHCTB U UX CHCTEM, YMETb BHIOHMpATh
METOJ1 peleHHUs U 0O0CHOBHIBATh CBOM BBIOOD;

UCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUsS HEPAaBEHCTB, B TOM 4MCIE APOOHO-
palMOHAFHBIX U BKIIIOYAIOLINX B CE0s1 HPPALMOHAIBHBIE BEIPAKCHUS;

pewmiath anreOpanyecKkue ypaBHEHUsS M HEPAaBEHCTBA M UX CHCTEMBI C IapameTpamu
anreOpanyeckuM U rpapuuecKuM MeTOJaMu;

CBOOOJHO HCITIOJIb30BATh TOXK/IECTBEHHBIE NMpeoOpa3oBaHUs IPU PELIEHUH YPAaBHEHUH U
CHUCTEM ypaBHEHMH,

BJIAJICTh MOHATHAMM IIOKa3aTelbHass (YHKIMS, SKCIOHEHTA; CTPOUTh UX TpapuKu U
yYMETh MPUMEHSTh CBOWCTBA MMOKA3aTeIbHONW (DYHKIIMU IPU PEIICHUH 3a/1a4;

BJIQ/IETh MTOHATHEM JIorapupMuUecKast QyHKIHS; CTPOUTDH €€ rpaduk U yMeTb NPUMEHSTh
cBOiicTBa Jorapu@muueckoi GyHKIMH MIPU PELICHUN 33]1aY;

OPUMEHSTH MIPU PELICHUH 33a4 peodpazoBaHus rpaduKoB QYHKIUI;

CTPOUTH IpapuKU U MPUMEHSATH K PELIEHUIO 3aj]a4, B TOM YHCJIIE C TapaMeTPOM;

BJIa/IETh NOHATUSMHU I1epBO0Opa3zHas QyHKIHUs, ONIpeAeTICHHBIA HHTETpall;

npuMeHsTh TeopeMy HproToHa—JIeliOHMIIa 1 ee cIeCTBUS 171 peLIeHUs 3a/1ay;

BJIaJIETh OCHOBHBIMHU MOHATHAMHU KOMOWHATOPUKH U YMETh UX MPUMEHSATH NPH PeILICHUH
3az1ay;

HUMCETb NPCACTABJICHUC 00 OCHOBax TCOpHUU BCpOHTHOCTeﬁ;

OTIEpUPOBATh TOHATHUSMU: YAaCTOTa W BEPOSITHOCTH COOBITHSA, CyMMa U TPOM3BEICHUE
BEPOSITHOCTEH, BBIYUCIIATH BEPOSITHOCTH COOBITUI Ha OCHOBE TIOJICYETA YK CJIa UCXOJIOB;
OTIepUPOBATh OCHOBHBIMU OIKCATENLHBIMU XapaKTePUCTHKAMHU YHCIOBOTO Habopa,
MOHSITHEM TeHEepalIbHast COBOKYITHOCTh U BEIOOPKOU U3 HEE;

MMETh TPEJCTABICHUE O JUCKPETHBIX W HEMPEPHIBHBIX CIyYaWHBIX BEIMYMHAX U
pacrmpeneneHusx, 0 He3aBUCUMOCTH CITyYalHbIX BEJIMYWH;

MMETh TIPEJCTABICHUE O MaTEeMaTHYECKOM OXUIAAHUM U JUCIEPCUU CIIy4alHBIX
BEJIMYUH;



HUMCTb NPCACTABJICHUC O COBMCCTHBIX paCpCACICHUAX CJIy‘-IH.fIHLIX BCJIMYHH,

NOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCEl U BHIOOPOYHOIO METOAA HU3MEPEHHS
BEPOATHOCTEH;

MMETh TPEJACTABICHUE O HOPMAIBHOM paclpelesieHud U IpuMepax HOPMaJIbHO
pacipeieNieHHbIX CTy4YallHbIX BEIUYHH,

UMETh MPECTABICHUE O KOPPEISILINY CIyYallHbIX BEJIMYHH;

pelaTh pa3Hble 3aJa4i MOBBIIIEHHONW TPYAHOCTH;

aQHAIM3UPOBATh YCJIOBUE 3aJlaud, BBIOMPATh ONTUMAJIBHBIA METOJ pElIeHHs 3aiadH,
paccMaTpuBasi pa3JInyHble METO/IBI;

CTPOUTHh MOJIETIb pEHICHUsl 3aJaud, TMPOBOAMUTH JOKA3aTEIbHBIE PACCYXKICHUS IpHU
peIleHNH 3a]a4H;

pemath 3ajmadd, TpeOyromme mepedopa BapuUaHTOB, IPOBEPKU YCIOBUH, BBHIOOpPA
ONTUMAIBHOTO PE3yJIbTaTa;

AQHAIM3UPOBATh W MHTEPIPETUPOBATH IOJIYYEHHBIE PELICHUS B KOHTEKCTE YCIIOBHS
3aJa4uM, BEIOUPATh PEIICHUs], HE MPOTHUBOPEYALUE KOHTEKCTY;

MIEPEBOJUTH MPHU PEIICHUU 3a7add MHPOPMAIUIO U3 OJHOW (OPMBI 3aIHCU B JIPYTYIO,
UCTIOJIB3YS TIPU HEOOXOUMOCTH CXEMBI, TAOJIUIIBI, TPa(UKH, TUArPaMMBbI.

Bbmycmmx nOJIyuum 603MOMNCHOCHLb HAYYUUMBCA .

pa3BUTh NPEICTABICHWE O YHCIE€ M YUCIOBBIX CHUCTEMAaX OT HaTypaJlbHbIX J10
JICHCTBUTEIIBHBIX YHCEN; O POJIM BBIYMCIICHUM B YEJIOBEYECKOMN IIPAKTUKE;

CBOOOJHO  BBHINOJNHATH  TOXAECTBEHHBIE IPEOOpa30BaHHUA  JIOTApUPMHUUECKUX |
CTEIEHHbIX BBIPAKEHUM;

CBOOOJHO OMpeAensaTb TUI U BBIOMPATb METOJA pPELICHMs I10Ka3aTeNbHBIX U
JOrapu(pMHUUECKUX YpaBHEHHH © HEPABEHCTB, HPPALMOHAIBHBIX YpaBHEHUH W
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUH;

pelaTe OCHOBHBIE TUIIbI YPABHEHUI U HEPABEHCTB C ITApaMETPaMU;

OIepupoOBaTh NOHATHEM NEPBOOOPA3HON PYHKIMHU JUIsl pEIIeHUs 3a/1a4;

OBJIQIETh OCHOBHBIMU CBeZleHMAMU 00 wuHrerpase Hplorona—JleliOnuna u  ero
IPOCTEHIINX MPUMEHEHUSIX;

YMETh BBINOJIHATh NPUOIMDKEHHBbIE BBIYMCICHHMS (METOABI peIIeHUs YpaBHEHU,
BBIYHUCIICHHSI OTPE/IETICHHOT0 HHTErpaja);

YMETb MIPUMEHSTH NPUIOKEHUE IPOU3BOJHON U OINPENEICHHOIO UHTETpala K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

UMETh TPEACTABIEHUE O CTAaTHUCTUYECKUX THUIOTe3aX M MPOBEPKE CTaTHCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;

UMETh MPEJCTABIEHUE O KOAUPOBAHUM, TBOMYHOM 3aMMCH, TBOMYHOM JIEPEBE;

BJaJI€Th OCHOBHBIMU MOHATHSAMHM Teopuu TpadoB (rpad, BepumHa, pedpo, CTENeHb
BEPILUHBI, TyTh B rpade) u yMeTb NPUMEHSTh UX MPU PELICHUH 3a/1a4;

UMETH NPECTABIEHUE O JEPEBbIX U YMETh IIPUMEHATD IIPU PEILICHUU 3a7ay;

BJIQJIETh TOHSATHEM CBSA3HOCTh U YMETh NPUMEHSATH KOMIIOHEHTBI CBSI3HOCTH IIpU
pEIIEHNN 3a/]a4;

YMETb OCYLIECTBIIATH IYyTH 10 pedpam, 00X0/bl pedep U BeplIuH rpada;

UMETh TPEJCTABICHUE O BBHIOOPOYHOM KO3(h(UIIMEHTE KOppeNslud W JIMHEHHOU
perpeccuy;



UMETh IIPEJCTaBICHUE O CTAaTUCTUYECKMX THUIIOTE3aX M IIPOBEPKE CTATUCTUYECKOU
TUIIOTE3BI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

HUMETH NIPEACTABICHUE O CBS3U HMIIMPUYECKUX U TEOPETUUECKUX PACIIPEICIICHUI;

MMETBH IIPEACTABICHUE O KOJUPOBAHUY, IBOMYHOM 3aIIUCH, JBOMYHOM JIEPEBE;

BIAJCTh IIOHATUEM CBA3HOCTb W YMETb INPHUMEHATh KOMIIOHEHTBI CBSA3HOCTH IIPH
pelIeHUH 3a1ay.

Hcnonv3zoeamov npuobpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCCOHEBHOU HCUZHU 0N

JIOKa3aTeIbHbIX PACCYXKIECHUN B CUTYyalUsIX NOBCEAHEBHOM *HU3HH, IPU PELICHUU 3a/1a4
U3 APYruX NpeAMETOB;

COCTaBJICHUS! U PELICHUS YpaBHEHWH, HEPABEHCTB, UX CUCTEM IIPU PEILIEHUU 3anay
JpYrux y4eOHBIX MPEMETOB;

BBIIIOJIHEHUS] OLIGHKH IPaBJONOAOOUS pPE3y/NbTaTOB, IOJIY4aeMbIX IpPH pEIIECHUH
pas3INYHbIX YPaBHEHUI, HEPABEHCTB U UX CUCTEM IIPH PELICHUU 3a/a4 APYIHX Y4eOHbIX
IIPEIMETOB;

COCTaBJICHUS U PEIICHUs YPaBHEHHH U HEPABEHCTB C MapaMeTpaMu IPH PELIeHUHU 3a/1ad
JIPYTUX y4eOHBIX NPEAMETOB;

UCIIOJIb30BAaHUS IPOrPAMMHBIX CPEJICTB IPU PELICHUH OTAEIbHBIX KJIACCOB YPAaBHEHHH U
HEPaBEHCTB;

3alMcH, CpPaBHEHUS, OKPYIJIEHUS UYMCIOBBIX JIAHHBIX pEaJIbHBIX BEJIUYMH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHMUS,;

olpeieNnieHus 1o rpadukaM U UCIOJIb30BaHUS IPU PELICHUs NPUKIAIHBIX 3a]1a4 CBOMCTB
peasbHbIX IPOLECCOB M 3aBUCUMOCTEH (HauOosblIME€ W HaUMEHbIIWE 3HAYCHUS,
NPOMEXYTKH BO3pacTaHWss W yObIBaHUS (YHKIHH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
ACHMIITOTBI, TOUKH Mepernda, nepuos u T.11.);

onpezeneHus 1o rpagukam MpoCTEHIINX XapaKTEPUCTUK MEPUOJUYECKUX IPOIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);
MHTEPIIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM NPAaKTUYECKON CUTYallNN;
peleHns NMPUKIATHBIX 334a4 M3 OHonoruu, (GU3MKW, XUMHH, SKOHOMUKH U JPYTUX
PEIMETOB, CBSI3aHHBIX C  HCCIEJOBAaHUEM  XapaKTEPUCTHK  IIPOLECCOB;
MHTEPIPETUPOBAHUS MOJTYUCHHBIX PE3YJIBTATOB;

NPAaKTUYECKUX pPacyeToB MO (opMyaaM, C HCHOJIb30BaHMEM IPHU HEOOXOAMMOCTH
CIPABOYHBIX MaTEPUATIOB, KAJIbKYJIATOPA, KOMIIBIOTEPA;

MIOCTPOEHHUS U UCCIIEOBAHMSI IPOCTENIINX MAaTEMATHUECKUX MOJEIIEH;

BBIYUCIICHUSI UM OLICHUBAHUS BEPOSATHOCTH COOBITUH B peaIbHOM KHU3HH;

BbIOOpaA MOAXOAIIEr0 METO/1a PEACTaBICHUS M 00pabOTKH JaHHBIX;

ONMCAHHUA U UCCIIEJOBAHUS C TOMOLIBIO N3Y4aEMBbIX IOHATUH PEATIbHBIX 3aBUCUMOCTEN;
MHTEPNPETALNUN PE3YIbTATOB PELIEHUS 3aad C yYETOM OIPaHUUYEHMH, CBSI3aHHBIX C
pealbHBIMU CBOMCTBAaMU pacCMaTPUBAEMBIX IIPOLIECCOB U ABJICHUI;

pelIeHus: TeOMETPUUYECKUX, PU3NYECKUX, IKOHOMUUECKUX U APYTUX MPUKIAJHBIX 3ajad,
B TOM YHCJIE C UCTIOIb30BAaHUEM NPU HEOOXOAMMOCTH CIIPAaBOYHBIX MaTEPUAJIOB.

Mopyasb «I'eomerpus»

Bbmycmum Haywumcs:



IIOHMMATh 3HAUYEHHWE TE€OMETPUM Uil pELICHMs 3a7ad, BO3HUKAIOIIUX B TEOPUHU WU B
IPAaKTUKE; NIMPOTY HPUMEHEHHs F€OMETPUYECKUX 3HAHUN K aHAJU3y U UCCIEIO0BaHUIO
peabHBIX MIPEIMETOB U SBJICHUN B TIPUPOJIE U OOIIECTBE;

IIOHUMAaTh 3HAU€HHUE MPAKTUKU U BONPOCOB, BOBHUKAIOIMX B CAMOH I'€OMETPHHM, JUIS
(bopMHpOBaHUS U Pa3BUTHsI FTEOMETPUH KaK MaTeMaTUYECKON HAYKH;

UMETh IPEICTABICHUSI O BO3MOKHOCTH T'€OMETPUHU JJIsi ONMCAHUS CBOMCTB pEalbHBIX
IIPEIMETOB U UX B3aUMHOI'O PACIOJIOKEHUS;

OCO3HaBaTb  pOJb  AKCMOMAaTHMKHM B  TE€OMETPUM;  BO3MOXKHOCTb  IOCTPOCHMS
reOMETPUYECKUX TEOpUH Ha aKCMOMAaTMYECKOH OCHOBE;, 3HAUYEHUE AKCHUOMAaTHKH JUIS
apyrux obnacreil 3HaHUS U IS TPAKTUKH;

pasnnyath TpeOOBaHHUs, NPEAbABISEMbIE K JOKa3aTelbCTBaM B I'€OMETpUH, aireodpe,
€CTECTBEHHbIX, COLMAIbBHO—KOHOMUYECKHX Y TYMaHUTAPHbIX HAayKaX, Ha IPaKTHKE;
BJIAJ€Th TEOMETPUYECKUMHU IOHATUAMM IIPU PEIIEHUU 3aJa4 U IPOBEIACHUU
MaTEMaTUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO (HhOpPMYyIUpPOBaTh ONPEAEICHUS TIe€OMETPUYEcKUuX (Uryp, BbIIBUTATh
THIOTE3bl O HOBBIX CBOMCTBAaX M NMPU3HAKAX T€OMETPUYECKUX (PUTYp U OOOCHOBHIBATH
WIN OIpOBeprarb Mx, 00001aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax
¢uryp, mpoBOAWUTH B HECIOXHBIX CIydasX KiacCH(UKAUI0 (GUTYp O Pa3IUIHBIM
OCHOBAHMSAM;

UCCIIEIOBATh YEPTEXH, BKIIOYasi KOMOMHAINU (UTYp, U3BJIEKaTh, HHTEPIPETUPOBATD U
peoOpa3oBbIBaTh HH(POPMAIIHIO, IPEACTABIEHHYIO Ha YepTeXax;

pelaTth 3aJaud IeOMETPHYECKOro COJEp)KaHWs, B TOM 4YMCJIE€ B CHUTyalUsX, KOria
QITOPUTM pELIEHUs HE CIEAYyeT SBHO M3 YCIOBHUS, BBIIOJIHATH HEOOXOAMMBIE IJIs
pelieHus  3ajaud  JIONOJHUTENbHbIE  IOCTPOEHUS, HCCIEN0BaTb  BO3MOXKHOCTh
IpUMEHEHUs TeopeM U (popMyJT 171 pellieHus 3a/1a4;

yMeTh (POPMYITHPOBATH M TOKA3bIBATh T€OMETPUUIECKHIE YTBEPKIACHHUS;

BJIQ/IETh NOHATUSIMU BEKTOPBI U UX KOOPIUHATHI;

YMETb BBINIOJIHATH ONEpaIi HaJl BEKTOPaMU;

UCIIOJIb30BaTh CKAISIPHOE NMPOU3BEACHNE BEKTOPOB MIPH PELICHUHU 33/1aY;

OPUMEHATh ypaBHEHHE INJIOCKOCTH, (POPMYNy PACCTOSHUS MEXIYy TOUYKaMH, ypaBHEHHE
cdepsl IpH peLIeHUH 3aj1ay;

INPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B IPOCTPAHCTBE NP PELICHUH 3a/1a4;

BJIQ/IETh MOHATHAMH Tejla BpalleHus (IWIMHApP, KOHYC, Iap U cdepa), UX CEUCHUS U
YMETb IPUMEHSATH X IIPU PELICHUU 3a1a4;

BJIA/IETh NOHATHAMH KacaTEJIbHbIE NPAMBIE U IUIOCKOCTH M YMETh NPHUMEHSTH U3 IIPU
pEILLIEHNN 3a/]a4;

MMETh MPEACTABIEHUS O BIIMCAHHBIX M ONMUCAHHBIX cepax U yMETh NPUMEHATh UX MPH
pEILIeHNH 3a/a4;

BJIAJICTh MOHATUAMHU 00BbeM, 00BEMbI MHOTOTPAaHHUKOB, T€J BPalllEHHUs] U TMPUMEHSTh UX
IIPY PELICHNN 33/]a4;

UMETh TPEACTABIEHWE O pa3BepTKe MWIMHAPAa U KOHYCA, IUIOMAAN IOBEPXHOCTH
LWIMH]pA U KOHYCa, YMETh IPUMEHATD UX IIPU PELICHUH 33]1a4;

UMETh MPEJCTaBIIEHUE O TUIoaau chepbl 1 YMETh IPUMEHATh €ro MpY PEeLIeHUH 3a/1a4;
YMETb peliaTh 3aJja4d Ha KOMOMHAIIMY MHOTOTPAaHHUKOB U TEJ BPAICHMUS;

UMETh TIPEJCTAaBIIEHUE O IMOJA0OMHM B MPOCTPAHCTBE MU YMETh pellaTh 3aJadyd Ha
OTHOIIeHHE 00BEMOB U IIJIOLIa/IeN MOBEPXHOCTEN MOJOOHBIX (QUTYD.

Bbmycmum noJiyuum 603MOMCHOCMb HAYUUMbCA .

MMPUMCHATH IPpHU PCHICHUMN 3a1a4 (pOpMy.Hy PaCCTOSAHUA OT TOUKHU O INIOCKOCTU;



BJIQJICTh PAa3HBIMU CIIOCOOAMHM 3a/laHUsl YPABHEHUS MPSIMOW U YMETh MPUMEHSTh UX MPHU
pEeIlIeHUH 3a/]a4;

HaxXOJIUTh PACCTOSIHUE MEXKJy CKPEIIMBAIOIIMMUCS MPSMBIMHU, 33JJaHHBIMU B CHUCTEME
KOOp/IHAT;

MPUMEHATh MPU PELICHUU 337a4 M J0KA3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METO]I
KOOPJIMHAT;

UMETh TMPEACTAaBIEHHE O JBMKCHHUSX B IPOCTPAHCTBE: TMapaieIbHOM MEpeHoce,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, ULEHTPAIbHOW CHUMMETPUH, I[OBOPOTE
OTHOCHUTEJIbHO MPSIMOM, BUHTOBOM CHUMMETPHUM, YMETb NPUMEHSTh HUX MPU PEHICHUU
3az1ay;

UMETh TPECTABICHUS O MPEOOPa30BaHUU TOI00US, TOMOTETUN U YMETh MPUMEHSTh UX
MIpU PEILICHUH 3a/1a4;

UMETh MPEJCTaBICHNE O HUIMHIPUYECKUX U KOHMUECKUX CEUCHUSX;

UMETh MPEACTABICHUE O Kacarommxcs cepax U KOMOMHALMU Tell BPALICHUS U YMETh
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

HaxoJuTh OOBEM NapajUielenunea U TETpadapa, 3aJaHHBIX KOOPAHMHATAMH CBOMX
BEPILIUH;

UMETh TpeAcTaBlieHne 00 akchmomMax o0beMa, TPUMEHATH (OpPMYyJBI  00BEMOB
MPSIMOYTOJIBHOTO TapajuieNienuIiesia, TpU3Mbl U MHUPAMUJIBI, TETpadaApa MPH pElIeHUU
3ajauy;

MPUMEHSTh TEOPEMBI 00 OTHOIICHHSIX 00BEMOB IPHU PEIICHUH 3a/1a4;

NPUMEHSTh HMHTErpajl JUlsl BBIYKCICHHS OOBEMOB W TOBEPXHOCTEH TeN BpalleHHUS,
BBIYUCIICHHSI IJIOMIAIU c(hepruecKoro mosica 1 00bemMa mapoBoro CIos;

YMETh PUMEHATH (POPMYIIbI 00HEMOB MPHU PEIICHUH 33/1a4;

YMETH PeIIaTh 3a7a4u Ha MIIOCKOCTH METOJIAMU CTEPEOMETPHUH.

Hcnonvzoeamov npuodpemenHbvle 3HAHUS U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCEOHEBHON JHCUZHU 015

ONMCAHUS PeaNIbHBIX CUTYallMil Ha 3bIKE TEOMETPHH;

pElIeHNs] PaKTUYECKUX 3a/lay, CBA3aHHBIX C HAXO0XKIEHUEM I€OMETPHUYECKHX BEIWYUH
(ucronb3ys MPU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);

IOCTPOCHUH TE€OMETPUYECKMMHM WHCTPYMEHTaMU (JIMHEHKa, YroJbHHUK, LUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHUSI C HCIOJBb30BAHWEM CBONCTB T€OMETPUYECKUX (HUIyp MaTeMaTHYECKHX
MoOJeNeN g peleHus 3ajad IMpaKTUYECKOro XapakTepa M 3alad M3 CMEXHBIX
JUCLUIUINH, UCCIEA0BAHNS MTOJIyYEHHBIX MOJIETIEH U MHTEPIIPETALIMU PE3YIIbTATA.

Conep:xanue yueOHOT0 npeaMeTa

11 kaacce
Moayab «AJdredpa u HaYaJIa MATEMATHYECKOT0 aHAJIN32)
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(68 yacoB)

IToBTOpenune marepuana 10 kiaacca (2 yaca)

I'aasa 1: Iloka3aTeabHas u jorapupmudeckas pynkuun (28 yacos)
Crenenb ¢ TPOU3BOJIBHBIM JCHCTBUTEIBHBIM TOKa3zareneM. [lokasarenbHas —QyHKIHS.
[TokazarenbHble ypaBHeHus. lloka3aTenbHble HepaBeHCTBa. Jlorapudm u ero cBoiicTsa.
Jlorapudmuueckas ¢pyHKIHS U ee cBoiicTBa. Jlorapudpmuueckue ypaBaenus. Jlorapudpmuyeckue
HepaBeHCcTBa. [Ipon3BoIHBIC MMOKA3aTEIBLHON | JIOTapU(DMHUIECKON PYHKITUH.

I'aaBa 2: UnTerpai u ero npumenerue (11 yacos).
[TepBooOpaznas. [IpaBuina HaxoxaeHus niepBooOpa3Hoit. [lnomans KpUBOIUHEHHON Tparenuu.
OnpenenéHuplii UHTErpall. Berancienne 00beMOB Tell.

I'1aBa 3: DiemenTbl KoMOUHATOPUKU. BuHoMm HuotoHa (12 yacoB).
Meton matematnueckoil mHAyKIuH. IlepecranoBku. Pasmemenusi. Coveranust (KOMOMHALINN).
bunom HerotoHa.

I'1aBa 4: DiaemeHTbI Teopuu BeposirHocTeii (13 yacoB)
Onepauuy HaJx coObITUSMHU. 3aBUCHUMbIE U He3aBUcHMble coObiTHs. Cxema bepnymin.
Cnyyaiinble BeTMUMHBI U UX XapaKTEPUCTHKH

IMoBTOpenue (2 yaca)

11 knace
Moayab «I'eomeTpus» (68 yacon)

I'naBa 1. KoopanHaTel 1 BeKTOPHI B ipocTpancTBe (16 yacos)
JlexapToBbl KOOPAMHATEI B IPOCTpaHCTBE. BekTOps! B npoctpaHcTBe. CII0KEHUE U BBIYMTAHUE
BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uucio. ['omoretus. CkansipHOe NMpPOU3BENEHUE BEKTOPOB.
['eomeTpHuueckoe MECTO TOUEK IPOCTPAHCTBA. Y paBHEHUE MIIOCKOCTH. YeThIpEXMEPHBI KYO.

I'naBa 2. Tena Bpamenus (29 yacos)
[Mununanap. KomOnnanuu nunusaapa u npusMsl. Konyce. ¥Yceu€nnsiit konyc. KomOuHamm konyca
u iupamuiel. Chepa u map. YpaBHeHue cdepsl. B3anmuoe pacnonoxxeHue chepsl U IIOCKOCTH.
MHOTrOrpaHHHKH, BIMCaHHbIE B cdepy. MHOTOrpaHHHMKH, OIMCAHHBIE OKOJO CQepsl.
KomOuHnamu nunuHapa u cepsl, KOHyca U cephl.

I'naBa 3. O6bémsl Teu. [Ltomans cdepsol (17 yacos)
O06béM Tena. @opMyIibl 7151 BBIUMCICHUS 00bEMa MpU3Mbl. DOPMYIIbI 17151 BEIUKCIEHHS] 00bEMOB
nupamMuibl 1 yceu€HHol nmupamusl. O0bEMBI Ten BpameHus. [lnomans chepsl. OnpeneneHue
MWUHKOBCKOTO.

Hrorosoe noBropenue kypca reomerpuu 10-11 kiaccos (6 yacoB)
AKCHOMBI CTEpPEOMETPUU U MX cleAcTBUA. [lapannenbHOCTh NMPSAMBIX, OPSIMONM M IIIOCKOCTH.
CkpemmBaromuecs npsMele. [lapamiensHocTh mockocTeil. llepneHauKyasspHOCTs NpSIMON U
IJIOCKOCTH. TeopeMa 0O TpEX MNEPHEHIUKYISApAX. YTOI MEXKAYy IPSIMOM M IUIOCKOCTBIO.
JByrpanHbii yroia. IlepneHIuKyISIpHOCTh IUIOCKOCTEH. MHOrOTpaHHUKM: Mapajulelenunes,
npusMa, NUpaMuja, IUIOIAAU MX NoBepxXHocTed. llwimHap, KoHyc W map, IUIONIaAHM HX
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noBepxHoctei. O0bEMBI Ten. BekTopsl B mpoctpancTse. JlelicTBust Haa BekTopamu. CkansipHoe
IIPOU3BEICHUE BEKTOPOB. II0BTOpEHNE TEOPUH U pEIIEHUE 3a1a4d 110 BCEMY KypCy F'€OMETPHH.

TemaTuuyeckoe MIAHUPOBAHUE

11 knace
Monyab «Ajdredpa v Ha4aJia MATEMATHYECKOI0 aHAJIU32)

Ne Tema pa3aena, ypoka Kox-Bo wacos
ypoKa ’

INOBTOPEHUE MATEPHAJIA 10 KJTIACCA 2
1 IToBTOpenue yuebHoro marepuana no teme: «Kopenp N-oit crenenny» | 1
2 IToBTOpenue yuebHoOro Marepuaina no teme: « ' puroHoMeTpHsi» 1

[ToBTOpenue yuebHoro Marepuaina no teme: «lIpousBogHas»
I'nasa 1: IOKA3ATEJIBHASA U JIOTAPUOMHUYECKAS 28
®YHKIIUHU
4 [TonsiTre nmokaszarenbHOU QYHKIIUU 1
5 CaoiicTBa 1 rpaduK Moka3aTeJbHON QYHKINH 1
6 Pemrenue ynpaxnenue 1
7 Cmapmoegwlii KOHmMpPOlb 1
8 [loHsATHE TOKA3aTENBHOIO YPaBHEHHUS 1
9 Bu el mokazarenabHbIX YpaBHEHHM 1
10 Pemenne nokasaTenbHbIX YpaBHEHUN 1
11 [ToHsTHE MTOKA3aTEIHPHOTO HEPABCHCTBA 1
12 Buipl mokazaTebHBIX HEPABESHCTB 1
13 Pemrenne moxa3aTenbHBIX HEPABEHCTB 1
14 Koumponsnaa paboma Nel 1
15 [Tonsitue norapudma 1
16 OCHOBHOE JIOrapu(pMHUECKOE TOKIECTBO 1
17 OcHoBHbI€ JIoTapupMuiecKkie GopmyIbl 1
18 Pemenne ynpaxaeHui 1
19 dynxuus y = log, X, e€ cBoiicTBa u rpadux 1
20 ITocTtpoenue rpagukoB JorapupmMuUuecKux GyHKIUN 1
21 I'padnueckoe penienue jorapupMuIecKux ypaBHEHUN 1
22 ITonsaTHe nMorapu(pMU4ecKOro ypaBHeHHsI 1
23 Buel norapudmuueckux ypaBHeHHM 1
24 Penienue norapupMu4eckux ypaBHEHHH 1
25 ITonsaTue norapu(pMUIEcKOro HepaBeHCTBA 1
26 Bunel norapudmuyueckux HepaBeHCTB 1
27 Pemenue norapupmMuuecKux HEPaBEHCTB 1
28 Yucio e. DyHkuus y=e", ee cBOiicTBa, rpaduk, quddepennuposanue | 1
HatypanbHble norapums. 1
29 .
Oynkuus Y=In x, ee cBolicTBa, rpaduk, AMpepeHnpoBaHme
30 Pemenne ynpaxHeHui 1
31 Konmponsnaa paboma Ne? 1
I'naBa 2: UHTEI'PAJI U ET'O TIPUMEHEHHUE 11

32 OmnpeneneHue nepBooOpa3zHO 1
33 Pemenune ynpaxaeHui 1
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34 [TpaBuna HaXOXJIEHUS IEPBOOOPA3ZHBIX 1
35 HeonpeneneHHbli HHTErpa 1
36 Pemenue ynpaxHeHmit 1
37 3asiaum, NIPUBOAIIME K TIOHATUIO ONPEJEIIEHHOI0 NHTErpasa 1
38 [TonsTHE ONpEIeIEHHOTO HHTErpaja 1
39 dopmyna HeroTona-JleiiOnuma 1
40 Brruncnenue miomaaei miockux Guryp 1
C TMIOMOIIBIO ONPECICHHOTO HHTETpalia
41 Brruncnenmne o0bEMOB Tel 1
42 Koumponvnan paboma No3 1
I'nmasa 3: 9JIEMEHTbBI KOMBUHATOPUKU. BUHOM 12
HBIOTOHA
43 Meron MaTreMaTu4ecKol NHAYKIIMU 1
44 Pemenue ynpaxHeHmit 1
45 ITepecTanoBKH 1
46 Pazmemenus 1
47 @DOopMyIIbl BEIYMCIICHUS KOJUYECTBA IEPECTAHOBOK M pa3MeIleHHH 1
48 Coueranns (KOMOMHAIINN) 1
49 dopmysa BRIYUCICHUS KOJIMYECTBA COYCTAHUM 1
50 Pemenue ynpaxaeHui 1
51 ®opmyna bunoma HeroToHa 1
52 Brruucnenne OMHOMHAIBHBIX KO3 OUIIIESHTOB 1
53 CaoticTBO TpeyrompHuka [lackans 1
54 Koumponvnas paboma Nod 1
I'aapa 4: SJIEMEHTBI TEOPUU BEPOSITHOCTEM 13
55 HecoBmecTHbIe cOOBITHS 1
56 JlonoaHeHne COOBITHS 1
57 HaxoxaeHnue BeposTHOCTEN 00beTUHEHHS U IIEPECEUCHUS IBYX 1
COOBITHIH

58 YciioBHAst BEPOSTHOCTD 1
59 HezaBucumeblie coObITHS 1
60 3aBUCHMBIE COOBITHS 1
61 HaxosxJieHre BepOsITHOCTH NIepeceyeH sl He3aBUCUMBIX COOBITUI 1
62 Cxema beprymm 1
63 BeposiTHOCTh KOJTMYECTBA YCIICNTHBIX UCXO0JIOB B cxeMme bepHym 1
64 CiyyaliHble BETMYHHBI 1
65 Pacnipenenenue BepoITHOCTEN CIIy4aiiHON BETUYUHBI 1
66 MarteMaTrnyeckoe 0KHUJIaHHue 1
67 Konumponvnas paboma NoS5 1

INOBTOPEHMUE 2

11 knace
Moayab «I'eomerpus»
Ne Tema pa3jaesia, ypoka Koa-o
ypoka ’ 4acoB
I'nasa 1: TEJIA BPAIIIEHUSI 29

1 [TonsiTne nunuHIpa 1
2 [1nomane NOBEpXHOCTH HUITUHIPA 1
3 Pemenue 3agau no reme: « {lumuuap» 1
4 [Ipusma, BnucanHasi B HUJIUHIP 1
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[Tpu3ma, onucanHasi OKOJIO IWJIMHIpA

ITonsiTne KOHyCa

HJ'IOHIaI[b ITOBEPXHOCTHU KOHYCA

Pemenue 3anay no teme: «Konyc»

Y ceu€HHbIN KOHYC

1

1

1

1

1
10 [Tnomans 6OKOBOM MOBEPXHOCTH YCEUEHHOTO IIMIIMHAPA 1
11 IIupamuja, BnucaHHas B KOHYC 1
12 [Tupamua, onrcaHHas OKOJIO KOHYyca 1
13 Kom0OuHanmm KoHyca u nTupaMu /sl 1
14 Konmponvnas paboma Nel 1
15 Cdepa u map 1
16 YpaBHenue chepsl 1
17 Bsaumnoe pac nosoxxenue chepbl U MIOCKOCTH 1
18 KacarenpHast mimockocTth K chepe 1
19 Pemenune 3anay no teme: «Cdepa u map» 1
20 MHororpaHHMKy, BIMCAHHBIE B chepy 1
21 [Tpusma, Bnucannas B cepy 1
22 [Tupamupa, BuucanHas B cepy 1
23 MHoOrorpaHH1KH, OITMCAaHHBIE OKOJIO chepbl 1
24 [Tpusma, onmcanHast 0KoJI0 cepbl 1
o5 Pemenue 3ama4 mo reme: «MHOTOTPaHHUKH, BIMCAHHBIC M OTIMCAaHHBIE 1

OKOJIO C(hephI»
26 B3anmMHoe pacnonoxenne cepsl U mpsMoi 1
27 KomOuHanmu nuiHapa u cepbl 1
28 KomOunanmu konyca u cepsl 1
29 Konmponvnaa paboma Ne2 1
I'maBa 3: OFBEMBbI TEJL IIVIOIIA/Ib COEPHI 17
30 O0BEM Tema 1
31 OO0BEM npU3MBbI 1
32 Pemenwne 3anad nmo teme: «O0BEM TPU3MBI» 1
33 O6BEM TUpaMHIBI 1
34 O06bEM yceueHHOM MUpaMu bl 1
35 Pemenue 3amay mo reme: «O0BEM IPU3MBI 1
36 Pemenune 3anay nmo teme: «O6beM MUPaAMUIBI» 1
37 Pemenue ynpaxaeHui 1
38 Konmponsnaa paboma Ne3 1
39 O06BEéM KOHYCa 1
40 O06BEM yceueHHOTO KOHYyCca 1
41 O06bEM IIHHApa 1
42 O6bEM m1apa 1
43 Pemenne 3anad no teme: «OOBEMBI TeN BpaLISHUS 1
44 [Tnomane chepor 1
45 Pemenue 3anau no teme: «llmomanp chepbi» 1
46 Konumponvnas paboma Nod 1
I'naBa 1: KOOPAMHATDBI U BEKTOPBI B IPOCTPAHCTBE 16
47 JlexapToBbI KOOPIMHATHI TOUYKH B MPOCTPAHCTBE 6
48 [Tpocreiimue 3aaun B KOOpAUHATAX: PACCTOSIHUE MEXAY AByMs Toukamu | 1
Y KOOPJIMHATBI CEPEIMHBI OTpe3Ka

49 IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
50 Koopaunats! BekTOopa 1
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51 Clio)KeHHUe ¥ BEIUUTAHUE BEKTOPOB 1
52 [TpOTHBONOIOKHBIE BEKTOPHI 1
53 YMHOXEHHE BEKTOpa Ha YHCIIO 1
54 T'omoTeTuns 1
55 CBoiicTBa rOMOTETHH 1
56 YT051 MEXy BEKTOpaMH 1
S7 CkansipHO€ MPOU3BEJICHUE BEKTOPOB 1
58 Brruucienue yriioB Mex 1y mpsIMbIMH 1
59 I'eomeTpuyeckoe MECTO TOYEK IPOCTPAHCTBA 1
60 buccekTop nByrpanHoro yria 1
61 YpaBHEHHE MTJIOCKOCTH 1
62 Konumponvnas paboma No5 1

NMTOrOBOE NOBTOPEHUE

KYPCA TEOMETPUU 10-11 K/ZTIACCOB
63 [ToBTOpeHue u cucremaru3anus yaeOHOro Marepuaia mo teme: «lliomanp
MOBEPXHOCTH IWIIMHIPA U KOHYCa»
64 [ToBTOpeHue u cucremaru3anus yaeOHOro Marepuaia mo teme: «lliomanp
cepbn»

65 [ToBTOpeHue u cucTeMaTu3anus yaeOHoro Marepuaia o reme: «O0bem

IWIAHIPA U KOHYCa»
66 [ToBTOpeHue u cucremarn3anus yaeOHOro MaTepuaa 1mo reme: «Bekropsr

B IIPOCTPAHCTBE)
67 [ToBTOpeHue u cucremarusaiysa yaeOHOro Marepuania mo teme: «Oobem
mapa»

68 O06006mamui ypok

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

1)

2)

3)

MPOLIECCA

11 knace
Mopayab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHAJTU3A)

Maremarnka. AnreOpa ¥ Hayaja MaTeMaTHYeCKOro aHanmu3a. ba3oBbii ypoBeHs: 11
kiacc: yueonuk / A.I'.Mepsnsik, J[.A. Homuposckuii, B.b. ITononckuii, M.C. Sxup; nox
pen. B.E. [lononeckoro. — 3-e u3., crepeotun. — M.: Benrana-I'pad, 2020. — 288 c.: u.
— (Poccuiickuii yueOHHUK).

MaremaTrka : anreOpa ¥ Hadala MaTeMaTHYECKOTO aHalM3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTU4YeCKOro aHanu3a. ba3oBwlii ypoBeHb : 11 Kkimacc : MeToauueckoe
noco6ue / E. B. bynko, A. I'. Mep3msik, B. b. [Tononckwuii, M. C. flkup. — M. : Benrana-
I'pad, 2020. — 74 c. : mn. — (Poccuiickuil yueOHUK).

MaremaThka : anrebpa M Hadajga MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. Anredbpa u
Hayaja MaTeMaTU4ecKoro aHanu3a. bazoBelii ypoBenp : 11 kiacc : AuMgakTHYECKHUe
matepuaisl / A. I'. Mepansik, B. b. [lononckuit, E.M. Padbunosuu, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 110 c. : mn. — (Poccuiickuii yaeOHUK).
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11 kaace
Monayab «I'eomeTpusi»

1) Maremaruka. ['eomerpus. baszoBblii ypoBenb: 11 kmacc: yueOnumk / JI.C.AtanacsH,B,®.
Byry3oB, C,b. Kamommes, DO.I'. [losusk, JI.C. Kucenéra. — 9-¢ wm3m., crepeotmm. — M.:
IIpocemienue, 2021. — 287 c.

2) MaremaTrka: reoMeTpus. ba3oBwlii ypoBeHb : 11 Kiacc : Meromudeckoe mocooue /
B.A fIposenko — M. IIpocsemenue, 2021
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