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MNOACHUTEJIbHAS 3AIINCKA
PabGouast mporpamma mo maremarmke it 10-11 kmacca cocTaBieHa B COOTBETCTBHH CO
CJICAYIOIIUMHU HOPMATHBHO-IIPABOBBIMU JOKYMCHTAMMU!

o [Ipuxaz MwunuctepcTBa oOpazoBanmsi U Hayku Poccuiickoit @enepanun 17.05.2012 Ne413 «O6
YTBepXKICHUH (heAepabHOTO TOCYAAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHJApTa CpexHero OoOIIero
oOpazoBanus» (B pegakuun 29.06.2017 r.);
« OentepanbHBIi IEpeYeHb YUeOHMKOB, JTOMYIIEHHBIX K MCIOJIb30BAHMIO TPHU PEaTH3alMid UMEIOIIHNX
rOCy/IapCTBEHHYIO aKKpEeAWUTAlMI0 00pa30BaTEeNbHBIX IMPOTrpaMM HAa4YaJIbHOTO OOIIEro, OCHOBHOIO
of1ero, cpeaHero oOmero o0pa3oBaHUS OpPraHM3ALMUSAMH, OCYLIECTBISIOIIMMU 0Opa30BaTEIbHYIO
NEATEIIbHOCTh, YTBEPKICHHBIN MprKazoM MunucrepcTtBa npocsenieHust Poccuiickoit denepauuu OT
20.05.2020 Ne 254 (¢ u3BMEHEHUSIMU U JOTIOTHEHUAMH - TipuKa3 ot 23.12.2020 Ne 766).
« OcHoBHas1 oOpa3oBaTeabHas IporpamMma cpeaHero oodmiero odpazoanuss MbOY «lllkona-rumuasust
Ne 39» r. Cumdepornonsi, yrBepxkaeHHas npukazom ot 18.06.2020 Ne 374.
« ABTOpCKasi mporpamma yudeOHoro mpemmera: I[Iporpammbl 001ieoOpa3oBaTEeIbHBIX YUPEIKICHUH.
Anrebpa u Havana ananuza. 10-11 xmaccel / cocraButens T.A.BypmuctpoBa — M.: [Ipocsemenue,
2009

e [Iporpammbl oOmieoOpa3oBarenbHbIX yupexxaeHuid. ['eomerpus. 10-11 kmaccel / cocTaBuUTENb

T.A.BypmuctpoBa — M.: [Ipocsemenue, 2009

VY4eOHMK, HA KOTOPBI OpUEHTHpPOBaHA paboyas mporpamma: «Asredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanmm3a. 10 kiacc: yueOHUK Ui 00I1e00pa30BaTENbHBIX YUPESKICHUN: 0a30BbIM U TPOQHUIBHBIN
ypoBan»/ C.M.Hukonsckuii, M.K.Ilotano, H.H. Pemerankos, A.B.llleBkun - M.: IlpocBemenue,
2014

Artanacsan JI.C., byry3zoB B.®., Kagommies C.b. m gp. TI'eomerpus 10-11 k1. — M.:
[Ipocsemienue, 2014

INJIAHUPYEMBIE PE3YJBbTATDBI OBYYEHUS
JIMYHOCTHBIE:
Jluunocmuvie pe3yrbmamol 8 cghepe OMHOULEHUL 00YYaAIOWUXCSL K cebe, K c80eMy 300p08bi0, K
NO3HAHUIO ceDA:

OpUeHTaIMsI O0y4aromMXCs Ha JOCTH)KCHHE JMYHOTO CYACThS, PEaATH3alUI0 IMO3UTUBHBIX
KU3HEHHBIX TIEPCTIIEKTUB, WHUIIMATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K
JTUYHOCTHOMY CaMOOTIPECIICHUIO, CIOCOOHOCTh CTaBHUTh LIETH U CTPOUTH )KU3HEHHBIE TIIIaHbI,

TOTOBHOCTB M CIIOCOOHOCTH 00€CTIeUnTh ce0e U CBOMM OJIM3KUM JOCTOMHYIO JKM3Hb B IIPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESTENBHOCTH;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarOIIMXCS K OTCTaWMBaHWIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIOCOOHOCTH BBIPAOATHIBATH COOCTBEHHYIO TO3MIIUIO TIO
OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTHYECKIUM COOBITHSIM IIPOIIJIOTO M HACTOSIIET0O Ha OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPHUH, TyXOBHBIX IIECHHOCTEH U JOCTHUKCHHIA HAIICH CTPAHBI;

TOTOBHOCTh M CIIOCOOHOCTh OOy4YalIUXCS K CaMOpPa3BUTHIO M CAaMOBOCTIHTAaHHUIO B
COOTBETCTBUHM C OOIINEYETIOBEYECKIMH IICHHOCTSIMH M HJealaMH T'PaKIAHCKOTO OOIIecTBa,
MOTPeOHOCTh B (PU3MUECKOM CaMOCOBEPIICHCTBOBAHUU, 3aHATHUSAX CIOPTHBHO-03I0POBUTEILHON
JEATEIIBHOCTBIO;

MPUHATAE W peaju3anus IEHHOCTEH 370pOBOTO M Oe30macHOoro olpasa >KH3HH, OepexHOoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHUE K COOCTBEHHOMY (PHM3UYECKOMY U TICHXOJIOTHIECKOMY
3/10POBBIO;

HETIPUATHEC BPEIHBIX MTPUBBIYEK: KYPEHUS, YIIOTPEOJICHUS aJIKOTOJIsSI, HAPKOTHUKOB.

Jluunocmuvie pesynrvmamol 8 cghepe omuouteHuti ooyyarowuxcs k Poccuu kak k Pooune
(Omeuecmesy):



poccuiickas HMIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAHHMIO POCCHICKONW HIEHTHYHOCTH B
MOJIUKYJIBTYPHOM  COIMYME€, YYBCTBO MPUYACTHOCTH K HCTOPHUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Haponaa u cyabbe Poccum, maTpuoTus3M, TOTOBHOCTh K CIyXeHHIO OTEUecTBy, €ro
3aIlHNTE;

YBaXKEHHUE K CBOEMY Hapoly, YyBCTBO OTBETCTBEHHOCTH Iepes, PoauHONM, ropaocTu 3a CBOM
Kpaii, cBoro PoauHy, Mponuioe M HACTOSIIEe MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu, yBaxkeHHe K
rOCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TMMH);

(dbopMHpOBaHHE YBaXXEHHMsSI K PYCCKOMY S3bIKY KaK TOCYyAapCTBEHHOMY s3bIKy Poccuiickoit
@enepanyy, SBISIONIEMYCS OCHOBOM POCCHICKOW MISHTUYHOCTH U TJIABHBIM  (aKTOPOM
HallMOHAJIBbHOTO CaMOOIIPEEIICHHS;

BOCIIUTAHHE YBAXKEHUS K KYJIbTYpE, A3bIKaM, TPAJAUIUAM U 00bIYasiM HapOOB, MPOKUBAIOLINX B
Poccuiickoit ®enepanuu.

Jluunocmuvie pe3yrbmamol 6 cgpepe OMHOUEHUL 00YHAIOWUXCA K 3AKOHY, 20CYOAPCmE) U K
2paMcOaHCKomy oouecmay:

I'PaX1aHCTBEHHOCTb, IPAKIAHCKasl MO3UIMS aKTUBHOTO M OTBETCTBEHHOT'O UYJIEHA POCCHUNCKOIO
o0I11ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IMpaBa U 0O0S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPAaBOMOPSIIOK, OCO3HAHHO NMPUHUMAIOLIETO TPAIUIMOHHBIC HAIIMOHAJIBHBIE M O0IIEYEIOBEYECKIE
T'YMaHUCTHUYECKHE U JeMOKPAaTHYEeCKHE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOILIECTBEHHOM KU3HU;

NPU3HAHUE HEOTUYXKJTAEMOCTH OCHOBHBIX IpPaB M CBOOOJ YENIOBEKa, KOTOpbIE MpUHAIJIEKAT
KOKJIOMY OT POXACHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB M cBoOOa 0e3
HapyLIEHHs MpaB U CBOOOA IPYTUX JIUI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MPaBa U CBOOOIBI
YellioBeKa U IpakJaHHHA COTJIACHO OOIIETIPM3HAHHBIM MPUHLHKIIAM W HOPMaM MEXIyHapOJHOTO
npaBa U B coorBercTBUM ¢ KoHctutynuumeinn Poccuiickoit denepainuu, npaBoBas U MOJUTHYECKAS
IPAMOTHOCTB;

MHUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIECTBEHHOM
MPAKTUKH, OCHOBAaHHOE Ha JUAJIOTe KYJIbTYp, a TAKXKE Pa3IU4HbIX (POpPM OOIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

WHTEpUOpH3ALUs ILIEHHOCTEW JEMOKpPaTMM W COLHMAIBHOW COJUIAPHOCTH, TOTOBHOCTh K
JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOLIEHUH B IPYIIE WU COLMAIbHON OpraHU3aluy;

TOTOBHOCTh  OOYyYalOIIMXCA K KOHCTPYKTHBHOMY Yy4YacTHIO B TPUHSATUU  PELICHU,
3aTparvMBaloOIMX HMX IpaBa U HHTEPECHl, B TOM 4YHCIE B pa3IMYHBIX (opMax OOIIECTBEHHOM
caMOOpraHu3aluy, CaMOYIpaBJIeHHsI, OOIIECTBEHHO 3HAYUMOM e TEIbHOCTH;

MPUBEP)KEHHOCTh UAESM HMHTEPHAIMOHAIN3MA, IPYKOBI, PaBEHCTBA, B3aMOIIOMOIIM HAPOJIOB;
BOCIIUTAHUE YBAXKUTEJIBHOTO OTHOLICHHS K HAallMOHAJIBHOMY JOCTOMHCTBY JIOJEH, UX YYyBCTBaM,
PETUTHO3HBIM YOCKACHUSAM;

TOTOBHOCTh  OOYYAIOIIUXCS MPOTHBOCTOSTH  HJEOJIOTMHM OSKCTPEMH3Ma, HAIMOHAIHU3Ma,
KceHo(poOMM; KOppYNUHWHU; JUCKPUMHUHALIMKM 1O  COLHUAIBHBIM, pPEJIMTHO3HBIM, PAacOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLUAIBHBIM SIBIICHUSIM.

Jluunocmuvie pe3yibmamel 6 cgpepe OMHOUEHUT 00YUAIOWUXCA C OKPYIHCAIOWUMU THOObMU.

HPABCTBEHHOE CO3HAHME U TOBEJCHHE HAa OCHOBE YCBOCHHMS OOIIEYETOBEUYECKHX I[EHHOCTEH,
TOJIEPAHTHOT'O CO3HAHUS U MOBEACHUS B MOJIUKYIHTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH
IUaJIOr C JAPYrUMH JIOABMH, JOCTHUTaTh B HEM B3aUMOINOHHMMAHHWS, HAaXOIUTh OOIIUE WLENU U
COTPYIHHUYATH Ul UX TOCTUKEHUS;

MPUHATHE TYMaHUCTHUYECKHUX LIEHHOCTEW, OCO3HAaHHOE, YBaXXHTEIbHOE U J00poKenareiabHOoe
OTHOILLEHUE K IPYrOMY YE€JIOBEKY, €I0 MHEHUIO, MUPOBO33PECHHUIO;

CIOCOOHOCTH K COMEPEeXUBAHUIO U (POPMUPOBAHUE MO3UTUBHOTO OTHOIICHUS K JIIOJSM, B TOM
yHuciae K JMIaM C OrPaHUYCHHBIMH BO3MOXHOCTSIMHM 37I0pPOBbS M HHBaIMIAM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UUECKOMY M TICHXOJOTUYECKOMY 30POBBIO
JPYTUX JIIOJIEW, YMEHUE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

(dbopMHpOBaHNE BbIPAKEHHOW B MOBEJCHUN HPAaBCTBEHHOW MO3UIMH, B TOM YHCJIE CIIOCOOHOCTU
K CO3HATeNbHOMY BBIOOPY A00pa, HPAaBCTBEHHOTO CO3HAHUS M TOBEJCHHUS HAa OCHOBE YCBOCHHUS



OOIIIeUeIOBEUECKUX IIEHHOCTE M HPABCTBEHHBIX YYBCTB (YECTH, JOJTa, CIPAaBEAIHUBOCTH,
MUJIOCEPIUS U IPYKETIO0H);

pa3BUTHE KOMIIETCHIIMH COTPYJAHUYECTBA CO CBEPCTHHKAMH, IETHhMH MIIAJIIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIIeIOBATEIBCKOM, MPOCKTHOM
U IPYTUX BUJAX JEATEIHHOCTH.

Jluunocmmuvie pe3ynvmamol 6 cghepe OMHOUIEHUL 00YYATOWUXCA K OKPYIHCAIOULEMY MUDY, HCUBOLL
npupooe, Xy00x4cecmeeHHOU KyIbmype:

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHS HAyKH, 3HAYUMOCTHU
HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BIaJICHUE JTOCTOBEPHOU MH(POpMAIHEH 0
MEPEIOBBIX TOCTHXKEHUSIX U OTKPBITUSX MUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTH B
HayYHBIX 3HaHUSAX 00 YCTpOHCcTBE MHpa U OOIIECTBA;

TOTOBHOCTh M CIIOCOOHOCTHh K 00Opa30BaHWIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, HA MPOTSIKCHUH
BCEH KU3HU; CO3HATEIBHOE OTHOIICHHE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHUIO YCIICITHOM
po¢eCCHOHANBHON U 0OIIECTBEHHOM JIEATEILHOCTH;

IKOJIOTHYECKass KYJIbTypa, OepeXHOE OTHOIICHUS K POJHON 3emile, MPUPOAHBIM OOraTcTBaM
Poccun u mupa; MoOHMMaHHE BIMSHUS COLMAIBHO-3KOHOMHYECKHX IPOLECCOB HAa COCTOSHHE
MIPUPOTHON U COITMANBHOM Cpefibl, OTBETCTBEHHOCTD 32 COCTOSIHUE IPUPOIHBIX PECYPCOB; YMEHHSI U
HABbIKUM Pa3yMHOTO MPUPOJIONOIb30BaHUS, HETEPIHUMOE OTHOIIEHHE K JIEHCTBUSAM, HMPUHOCSIIUM
BpEJI SKOJIOTHH; MPUOOPETEHUE OIBITa SKOJIOTO-HATIPABICHHOW JIEATEIBHOCTH;

ACTETUYECKOE OTHOILIEHUSI K MHUPY, TOTOBHOCTh K ACTETUYECKOMY OOYCTPONCTBY COOCTBEHHOIO
ObITa.

Jluunocmuvie pe3ynvmamol 6 cghepe OMHOUIEHUL 00YYAIOWUXCA K ceMbe U POOUMENIM, 8 MOM
yycie n0020MmMoBKa K CeMEUHOU HCUSHU:

OTBETCTBEHHOE OTHOIICHHWE K CO3JJaHHI0 CEMbU HAa OCHOBE OCO3HAHHOIO MPHUHATHS LEHHOCTEN
CEMEMHOM KU3HHU;

MOJIOKUTETIbHBIA 00pa3 CeMbH, POIUTENHCTBA (OTLOBCTBA M MAaTEPUHCTBA), MHTEPUOPHU3ALIUS
TPAAULIMOHHBIX CEMEHUHBIX IIEHHOCTEH.

Jluunocmuvie pe3ynbmamol 6 cghepe omuouieHUus 0oy4arowuxcs Kk mpyoy, 8 cpepe coyuanbHo-
9KOHOMUYECKUX OMHOULEHUN.

yBa)K€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTh K 3aIlIUTE CBOEH COOCTBEHHOCTH,

OCO3HaHHBIN BBIOOp Oynymiedt mpodeccuu Kak MyTh U CIOCOO peanu3anuu COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

TOTOBHOCTh O0YYarOMUXCcsl K TPYA0BOU MPOo(heCCHOHANBEHOM NESTEIIEHOCTH KaK K BO3MOKHOCTH
y4acTus B PELIEHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, O0IIEHAMOHAIBHBIX TPOOIIEM;

MOTPEOHOCTh TPYIOUTHCS, YBOKEHHWE K TPYAy U JIOASM TPYyAa, TPYAOBBIM JIOCTHKCHHSIM,
N0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOILIEHHWE K pa3HbIM BHJAM TPYIOBOM
JeSITeIbHOCTH,

TOTOBHOCTh K CaMOOOCIY)KMBaHHMIO, BKJIIO4Yas OOYy4YeHHE W BBINOJHEHHE JOMAIIHUX
00s13aHHOCTEH.

Jluunocmmuvie pe3ynvmamol 6 cghepe husuuecKo2o, NCUXON02UYECKO20, COYUATLHO2O U
axkademuuecko2o O1a2ononyyus 00V4aroWuxcs.

(bu3HIecKoe, IMOIMOHATLHO-TICUXOJOTHYECKOE, COIMAIBHOE OJaronoyqre oOydJaroniuxcs B
KHU3HU 00pa30BaTENIbLHON OpraHM3alfH, ONIYIICHHE NEThbMHU OE30MACHOCTH WM IICHXOJIOTUYECKOTO
koMdopTa, HHHOPMAITMOHHOW 0€30MTaCHOCTH.

MeTtanpeaMeTHbIEPE3yIbTaThl OCBOCHUS OCHOBHOM 0Opa30BaTEIbHONW MPOrpaMMbl HPEICTaBICHbI
TpeMs TpyIIaMHi YHUBEpCaIbHBIX yaeOHbIX nerictBuid (Y'Y [1).

1. PecynamusHvle yHUgepcaivHule yueOHvle 0elucmeus
Buinyckuux nayuumes:
CaMOCTOSITENIFHO ONpENeNsITh LI, 3a/aBaTh MapaMeTpbl M KPUTEPHH, MO KOTOPHIM MOXKHO
OMPENIEIUTh, YTO 1I€JIb IOCTUTHYTA;



OIICHUBATh BO3MOXKHBIC TMOCIICJICTBUS JOCTHKCHHSI TIOCTABICHHOW WENH B JACSITEIBLHOCTH,
COOCTBEHHOM >KM3HU U >KU3HU OKPYKAIOLIUX JIOAEH, OCHOBBIBASICH Ha COOOPAKEHUSX ATHKU U
MOpaJH;

CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIC 3aJa4dl B OOpa30BATEIBHOW NEATEIBHOCTH U
KU3HEHHBIX CUTYaIUIX;

OLICHUBATh PECYpPChl, B TOM YHCIIE€ BpeMs U JpPyrue HeMaTepHalbHbIE Pecypchbl, HEOOXOIMMbIE
JUTSL TOCTHKEHUS TIOCTaBICHHOM 1IN,

BBIOMpATh MyTh JOCTHKEHUS LIEJIH, IUIAHUPOBATh PELIEHUE MMOCTABICHHBIX 3a7a4, ONTUMHU3UPYS
MaTepuaIbHbIe U HEeMaTepUAIIbHBIE 3aTPATHI,

OpraHu3oBbIBaTh  A(P(GEKTUBHBI TMOUCK  PECypcoB, HEOOXOOUMBIX ISl JOCTHIKEHUS
MMOCTaBJICHHON SN,

COTIOCTABJIATH MOJIYYEHHBIN pe3yNbTaT ACSITEIbHOCTHU C MOCTaBICHHOMN 3apaHee LEblo.

2. [lo3nasamenvHule ynusepcaivHvle yuebHvle 0eliucmeus
Buinyckuux nayuumes:

UCKaTh M HAaxOJIUTh OOOOIICHHBIC CIOCOOBI pEHICHHS 3aJady, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThIi HMHGOPMAIMOHHBIA TIOMCK ¥ CTaBUTh HAa €ro OCHOBE HOBBIC (yueOHBIE U
TO3HaBaTeJIbHBIC) 3a]1a4H;

KPUTHYECKH OLCHUBATh U MHTEPIIPETUPOBATh UH(OPMALIMIO C Pa3HBIX MO3UIUH, PACIIO3HABAThH
1 GUKCUPOBATH MMPOTUBOPEUNS B MHPOPMAITMOHHBIX UCTOUHUKAX;

UCIIOJIb30BaTh  PAa3IMYHblE  MOJIEIbHO-CXEMATUYECKUE  CpeACTBa  JJs  MPEICTaBIICHUS
CYIISCTBEHHBIX CBSI3¢H M OTHOIICHUH, a TaKKe MPOTUBOPEUMii, BHISBICHHBIX B MH(GOPMAIIMOHHBIX
HUCTOYHUKAX;

HAXOJUTh U MPUBOJAUTH KPUTUIECKHE apPTYMEHTHI B OTHOIICHUH ICHCTBUHN U CYXKICHUU JPYTOTo;
CIIOKOMHO U Pa3yMHO OTHOCUTBHCS K KPUTHUYECKUM 3aMEUaHUSM B OTHOIIEHHUU COOCTBEHHOIO
CYXJICHHSI, pACCMATPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

BBIXOAWTh 3a paMKd y4eOHOro mpeaMeTa U OCYUIECTBIATH LIeJICHANpPaBICHHBIA TOUCK
BO3MOXXHOCTEH JIJIsl IIMPOKOTO MEPEHOCa CPEICTB U CIIOCOOOB NEHCTBUS;

BBICTpAauBaTh WHIUBUAYaJIbHYIO OOpPa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAas OTPAHUYECHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPAHUYCHUS,

MEHSTh U YAEPKUBATh Pa3Hble O3UIMH B TO3HABATEIHHON ACSITENbHOCTH.

3. KommyHnuxamuenwvie ynugepcanvhvie yueoHvle 0eucmeus
Buinyckuux nayuumes:

OCYLIECTBIIATh JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3pOCIBIMH (Kak
BHYTpPH 00pa3oBaTeNbHON OpraHu3alMy, TaKk M 3a €€ NpeAeiaMu), MoAOUpaTh MapTHEPOB IS
JIeJI0BOM KOMMYHUKAIlMM HCXOAS U3 COOOpa)KeHHWH pe3yJbTaTHUBHOCTH B3aUMOJECHCTBUS, a HE
JIMYHBIX CUMIIaTHH;

IIPU OCYILECTBJICHUH TPYNIOBONH pabOThl OBITh KaK PYKOBOJUTEIEM, TaK M YICHOM KOMaH/bI B
pa3HbIX poJIsiX (TeHepaTop UAEH, KPUTHUK, UCTIOIHUTENb, BHICTYNAIONINH, SKCIEPT U T.1.);

KOOPJMHUPOBaTb M BBIIOJHATH pabOTy B YCIOBHUAX pEAIbHOIO, BHPTYAJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BepHyTO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pEHHs C MCIOJIb30BAHUEM aJCKBAaTHBIX
(YCTHBIX ¥ MUCbMEHHBIX ) SI3BIKOBBIX CPECTB;

pacro3HaBaTh KOH(JIMKTOTCHHbIE CUTyallUd M NPEJOTBPALIaTh KOH(MIUKTBHI 10 UX AKTUBHOMN
¢da3pl, BBICTpaMBaTh JIEJIOBYI0 M 00pa30BaTENIbHYI0 KOMMYHMKAIMIO, HW30eras JIMYHOCTHBIX
OIIEHOYHBIX CYXICHUM.

Yriy0JieHHblii ypoBeHb «CHCTEMHO-TeOpeTHYECKHEe Pe3yJIbTAThI»
BbInyCKHUK HAYYUTCSH:
Ilenn ocBoeHHs TpeAMETa:Ajsl YCHEIIHOTO MPOJODKEHUS OO0pa30BaHUS IO CHEIHAIBHOCTSIM,
CBSI3aHHBIM C IIPUKJIAJHBIM UCIIOJIb30BAaHUEM MATEMaTHKH.
JJIeMEeHThI TEOPUH MHOKECTB U MATEeMATHYeCKOM JIOTUKH



— CB0oOOJHO omepupoBaTh MOHATUSAMH: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, MepeceueHrne, 00ObeAMHEHNE U Pa3HOCTh MHOXECTB, YHCIIOBbIE MHOXECTBA Ha
KOOPJMHATHOM MPAMOW, OTPE30K, HHTEpBal, IOJYUHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOH
TOUYKOH, Tpaduieckoe MpeCTaBICHNe MHOKECTB Ha KOOPAUHATHOM MJI0CKOCTH;

— 3a7aBaTh MHOXXECTBA NIEPEUNUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM,;

— OIepUpOBaTh IOHATHUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEPXKICHUS, WUCTUHHBIE U JIOXKHBIE
YTBEP)KICHHS, IPUIHMHA, CISICTBUE, YACTHBIN ClTyuyail 00IIero yTBep KIeHHsI, KOHTPIpUMED;

— TPOBEPATHh NPUHAIIEKHOCTD 3JIEMEHTA MHOKECTBY;

— HaXOJHWTb MepeceueHue U 00beIMHEHNE MHOKECTB, B TOM UHCJIE MPEICTABICHHBIX rpapuuecKu
Ha YUCIIOBOM MPAMOM M HA KOOPJAMHATHOM IIJIOCKOCTH;

— TPOBOJUTH JI0Ka3aTeNbHbIE PACCYXICHHS Uit 000CHOBaHHUS UCTHHHOCTHU YTBEPXKICHUI.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

— HCIIOJIB30BaTh YMCIIOBBIE MHOKECTBA HA KOOPAMHATHOM MIPSMOM M HA KOOPAMHATHOM INTIOCKOCTH
JUISL OIMCAHMSI PEAJIbHBIX ITPOLIECCOB U SIBICHUN;

- MPOBOAMTH JI0KA3ATEIbHBIE PACCYKIEHUS B CHUTyalUsX NOBCEAHEBHOM JKU3HM, NPU PEIICHUU

3aJ1a4 U3 ApYrux MpeIMeTOoB.

Yucsa v BbIpakeHst

— CB00OOJHO omepupoBaTh MOHATHAMU: HATYypaJIbHOE YHUCIIO, MHOXKECTBO HATYpAJIbHBIX YHCET,
IeJI0€ YUCIIO, MHOKECTBO IEJIBIX YHCEN, OOBIKHOBEHHAs! IpO0b, IECATUYHAS IpOOb, CMEIIaHHOE
YHUCJIO, PALMOHAIBHOE YHCI0, MHOXECTBO PAlMOHAIBHBIX YHCEN, UPPALUOHAIBHOE YHUCIO,
KOPEHb CTENEHU N, JCHCTBUTEIBHOE YHUCIO, MHOKECTBO JICHCTBUTENBHBIX YHCEI,
FEOMETPUYECKAs] HHTEpPIpETalsl HATYPAIbHBIX, LENbIX, PAlUOHAIBHBIX, JCHCTBUTEIBHBIX
YHCEJT;

— TIOHUMATh U OOBSACHATH PA3HUILy MEXAY MO3ULMOHHOW M HEMO3UIIMOHHOM CHUCTeMaMH 3alKcH
YHUCelT,

— TEpPEeBOAUTH YHMCIIA U3 OJHOM CHUCTEMBI 3alIMCH (CUCTEMBI CUNCIIEHHS) B APYTYIO;

— JI0Ka3bIBaTh U MCIOJb30BaTh NMPU3HAKU JEIUMOCTH CyMMBbl U IPOU3BEIEHUS MPU BINOJHEHUN
BBIUMCJICHUN U PEILICHUH 3a7a4;

—  BBIOJIHATH OKPYIJICHHE PAlMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIN C 3aJaHHOM TOYHOCTBIO;

— CpaBHUBATH JCHCTBUTENbHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

— yHOOpPSIOYMBATh YHMCIIA, 3alMCaHHbIE B BUJEC OOBIKHOBEHHOM M NECATHYHOW Ipodu, yucia,
3alMCaHHbIE C MCIOJIb30BAHUEM apU(METHUECKOTr0 KBAJAPATHOTO KOPHs, KOPHEW CTENeHU
OoJbiie 2;

— naxogutb HOJ/] 1 HOK pa3ubiMu crioco6aMu 1 HCHOIB30BaTh UX NPU PELICHUH 3a/1a4;

—  BBIIOJHATH BBIYUCIICHUS U TIPe0oOpa30BaHusl BBIPAKEHHA, COACPIKALINX ACHCTBUTEIbHbIC YHCTIa,
B TOM YHCJI€ KOPHU HaTypaJbHbIX CTEIIECHEM;

— BBIOJIHATH  CTaHJAPTHBIE  TOXKJECTBEHHBbIE  NpeoOpa3oBaHUsl  TPUTOHOMETPHUYECKHUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUI.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

— BBINOJIHATh U OOBSACHATH CpPaBHEHHE PE3yJIbTAaTOB BBIYMCICHUI MpU PEIICHUH MPAKTUYECKUX
3aJa4, B TOM YHCJie TPUOIMKEHHBIX BBIUUCICHHUM, UCTIONB3YS pa3Hble CIOCOObI CpaBHEHUI;

— 3aIUCBIBATh, CPAaBHUBATh, OKPYIJISATh YHCIOBBIE JaHHBIE PEAIbHBIX BEIUYHH C UCIIOJIb30BAaHUEM
Pa3HBIX CUCTEM U3MEPEHHUS;

- COCTaBJIATb U OILIGHUBATh pa3HbIMH CIIOCOOAMH YHUCJIOBbIE BBIPAXKEHUS IMpPHU peIICHUU

MPAaKTUYECKHX 33/1a4 U 337a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

YpaBHeHNsI 1 HEPABEHCTBA

— CB00OOJHO OmepHpoBaTh MOHATHSAMH: YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCWIbHBIC YPAaBHEHHS H
HEpPaBEHCTBA, YpaBHEHHE, SBISIIOLIEECS CJIEACTBUEM JPYroro ypaBHEHHs, YpaBHEHMS,
PaBHOCWJIbHBIE HA MHOKECTBE, PABHOCHJIbHBIE PEOOpa30BaHMs YPAaBHEHUI;

— pemarbh pa3Hble BUAbl YPAaBHEHUN M HEPABEHCTB M HMX CHUCTEM, B TOM YHCIIE HEKOTOpbIE
ypaBHeHUs 3-i1 1 4-1 cTeneHel, TpOOHO-paIMOHATIbHBIE U UPPallMOHATBHBIC



— OBJIAJETh OCHOBHBIMH THIIAMU I[OKAa3aTENbHBIX, JIOTApU(PMHUUECKUX, HPPALMOHAIBHBIX,
CTENEHHBIX YPABHEHUI M HEPaBEHCTB U CTaHJAPTHBIMU METOAAMHU UX PEIIEHUH M NMPUMEHATH
UX IPU PEUICHUH 3a/1aY;

— MPUMEHATH TeopeMy be3y K pelieHuIo ypaBHEHU;

— IPUMEHATH TeopeMy Bueta i penieHns HEKOTOPbIX YPaBHEHUI CTENIEHH BBIILIE BTOPOIL;

— IIOHMMATh CMBICII TEOPEM O PAaBHOCUIIBHBIX U HEPABHOCUJIBHBIX ITPEOOPA30BAHUSAX YPAaBHEHUH U
YMETb MX J0Ka3bIBaTh;

— BIAJIETh METOJAMH PEIIEHUS YpaBHEHHH, HEPAaBEHCTB U MX CHUCTEM, YMEThb BHIOMPATh METOJ
peteHust 1 000CHOBBIBATH CBOI BHIOOD;

— HCHOJB30BaThb METOJl MHTEPBAIOB [UIl pEIICHUs HEPABEHCTB, B TOM 4HUCIE JpPOOHO-
palMOHAJIBHBIX U BKIIIOYAIOLIUX B ce0sl MpPPALMOHAIbHBIC BBIPAXKECHNUS;

— pemaTh aireOpandeckue YpaBHEHUS W HEPABEHCTBA M HUX CHCTEMBl C IapamMeTpaMu
anreOpanvecKuM U rpauaecKuM METOIaMH;

— BIQJIETh PAa3HBIMU METO/IaMU JI0KA3aTeJIbCTBA HEPABEHCTB;

— pemaTh ypaBHEHHs B LIEJbIX YHCIAX;

— n300pakaTh MHOXKECTBA Ha IUIOCKOCTH, 3aJ[aBacMble YpaBHCHMSMH, HEPABEHCTBAMH U HX
CHCTEMaMH;

— cBOOOJIHO UCIOJIb30BaTh TOXAECTBEHHbIE IPE0OPAa30BaHuUs MIPU PEIIEHUH YPABHEHUH U CUCTEM
ypaBHEHUH

B noeceonesnoti scusnu u npu u3yveHuu Opyeux npeomemos:

— COCTaBJIATh W peEIIaTh YPABHEHUs, HEPABEHCTBA, MX CHCTEMBbl IPU PEIICHUM 3ajad APYrux
y4eOHBIX TIPEIMETOB;

— BBIIOJHATH OIEHKY MPaBAONOAO0MS pPe3ylbTaTOB, MOIYYaeMBbIX MPH PEHICHUH Pa3InYHbIX
YPaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PEIICHUH 3aJau APYrUX Y4eOHBIX IPEIMETOB;

— COCTaBJIATH W pelIaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMH MpH PEIICHUH 3a]ad APYTUX
y4eOHBIX MIPEMETOB;

— COCTaBJIATh ypaBHEHHME, HEPABEHCTBO WMJIM MX CHCTEMY, ONHUCHIBAIOIINE PEATbHYI0 CHTYalLUIO
WIN TPUKJIAJHYIO 33]a4y, HHTEPIPETUPOBATh OJY4YECHHBIE PE3YIIbTAThI;

- HCIOJB30BaTh MPOrPaAaMMHBIE CPEACTBA IpPH PEIICHHHM OTICIBHBIX KJIaCCOB YpPaBHEHHH U

HEPaBEHCTB.

DOyHKUUH

Brnanets MOHATHAMHU: 3aBUCUMOCTb BEJIMYMH, (QYHKLHUSA, apIyMEHT U 3HaueHue (QyHKIUH, 00JacTh
OTIpeIeJIeHUs] 1 MHOXKECTBO 3HaYCHUH (YyHKLINH, Tpa(UK 3aBUCUMOCTH, TpapuK QYHKIUHU, HYIU
(GyHKLMHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHUE HAa YUCIIOBOM IPOMEXKYTKE, yObIBaHUE
Ha YHCJIOBOM IPOMEXYTKE, HAauOOJbIllee ¥ HAaMMEHbIIee 3HAaueHHE (DYHKIMH Ha YHCIOBOM
IPOMEXKYTKe, Mepuoandeckas (QyHKIUsA, INEepUoJ, 4YeTHas M HeueTHas (QYHKLUUU; yMETh
NPUMEHSTH 3TH MOHATHUS TPHU PEIICHUH 3a]1a4;

BJIAJIeTh IOHATHEM CTENEeHHas (QYHKLHSA; CTPOUTh €€ TpapuKk M yMeThb NPUMEHATh CBOMCTBA
CTETIeHHOW (DYHKIIMU TP PEIICHUH 3a/1a4;

BIAJICTh MOHATUSAMHU IOKa3aTelbHas (YHKIUS, HKCIOHEHTa; CTPOUTh MX TIpaduKu U yMEThb
NPUMEHSTH CBOMCTBA MOKA3aTeIbHON (PYHKIIUH MPH PEILICHUH 33]1a4;

BJIAJIETh IOHATHEM Jiorapupmudeckas (QpyHKIM; CTPOUTh €€ TpapuK U yMETh IPUMEHSTh CBOMCTBA
JorapupMuUecKoi (GYHKIIMM MIPU PELICHUH 33/1a4;

BJIAJICTh MOHATUAMU TPUTOHOMETpUYECKHE (YHKIMHU; CTPOUTh MX IpaMKUd U YMETh IPUMEHSITH
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMI IPU PEIICeHNH 3a/1a4;

BJIAJIeTh MOHATHEM 00paTHast (PYHKLMS; IPUMEHATh 3TO MOHATHE NPH PEILIEHUH 331a4;

MPUMEHSTH MPH PEILICHUH 3a71a4 CBOMCTBA (DYHKIIMIA: YETHOCTb, IEPUOJUYHOCTh, OTPAHUYEHHOCTD;

MIPUMEHSATH MPHU PEIICHUH 3a7a4 peoOpazoBanus rpadukoB GyHKIINN;

BJAJETh TOHATHAMU YHCJIOBas IOCJIEIOBATENbHOCTh, apu(pMeTHUecKass M TIeoMeTpudecKas
porpeccus;



NPUMEHSATh TPU PEHICHUH 3aJad CBOMCTBA M MPHU3HAKH apU(METHUECKOW M T€OMETPHYECKOU
MPOTPECCUil.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux yueOHuIx npeomemos:

— ompenensaTh MO rpapuKkaM M HUCIOJIB30BaTh JJISl pEUICHUs] MPHUKJIAJHBIX 3a7ad CBOWMCTBa
pEANBbHBIX MPOIECCOB M 3aBUCHUMOCTEH (HaHOONbIINE W HAUMEHBIINE 3HAYCHHSI, TPOMEKYTKU
BO3pacTaHusd U YObIBaHUS (DYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, ACUMITOTHI, TOYKH
neperu6a, nepuo 1 T.11.);

— HHTEPOPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYAINH;.

- OIpeNeNsATh Mo rpadukam NpocTeiiine XapakTepUCTUKN NePUOANYECKUX MPOIIECCOB B OMOJIOTHH,

SKOHOMHKE, MY3bIKE, PAAHOCBS3H U JIp. (AMILTUTY1a, IEPUOJ U T.I1.).

DJIeMEeHThI MATEeMATHYECKOI0 aHAIHU3a

Brnanets nmoHsiTueM 6€CKOHEYHO yOBbIBAIOIIAs TEOMETPUYECKAst IPOTPECCUS M YMETh MIPUMEHSITH €T0
[P PELLIEHNH 3a/1a4;

MIPUMEHSATD JIJISl PEIICHUS 3a7a4 TEOPUIO TIPEIEIIOB;

BJIA/IETh MOHATUAMHU 0€CKOHEYHO OO0JIbIINEe U OECKOHEYHO MaJlble YHCIIOBBIE MTOCIEI0BATEIbHOCTH U
YMETh CPAaBHUBAThL OECKOHEYHO OOJBINIE U OECKOHEUHO MaJble TIOCIIeI0BATEIbHOCTH;

BJIA/IETh MOHATUSIMU: MPOU3BOIHAA (QYHKIIUU B TOUKE, MPOU3BOAHAS (DYHKLINU;

—  BBIYUCJIATH MPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIHI U MX KOMOMHAIIHIA,

— wHccneaoBath (GYHKIIUU HA MOHOTOHHOCTD M DKCTPEMYMBI;

— CTpPOWTH rpa)MKu ¥ MPUMEHSTH K PEIICHHUIO 3a/1a4, B TOM YHCJIE C TapaMeTPOM;

— BIAJIETh MOHATHEM KacaTelbHas K rpaguky QyHKIUU U YMETh MPHUMEHSTH €r0 MPH PEUICHUH
3a/1a4;

— BIAJETh MOHATUSAMHU NepBooOpa3Has GyHKIUS, ONpeAeTICHHbIA HHTETpal;

— npuMeHATh TeopeMy HproTona—JIeiiOHMIIa 1 ee cieCTBUA Ui PELICHUs 3a1a4.

B nosceonesnoii srcuznu u npu uzyuenuu Opyeux yueOHuIx npeomemos:

— pemarh MpHUKJIaAHbIE 3a1a4 U3 OMOJOTHH, (PU3UKH, XUMHUH, SKOHOMUKH U JIPYTUX MPEIMETOB,
CBSI3aHHBIE C UCCIIEJOBAHUEM XapPAKTEPUCTHUK MTPOLIECCOB;

- HIHTEPIIPETUPOBATH MOJyUYCHHbBIE PE3YJIbTATHI.

CraTucTUKA U TeOpHUs BEPOSATHOCTEM, JIOTUKA 1 KOMOMHATOPHUKA

OnepupoBarh OCHOBHBIMHU OIHCATEIHHBIMU XaPAKTEPUCTUKAMH YHUCIOBOTO HabOpa, TMOHATHEM
reHepajibHasi COBOKYITHOCTh M BBIOOPKOI U3 Hee;

— OIepHpOBaTh MOHATHSIMH: YacTOTa M BEPOATHOCTh COOBITHS, CyMMa W TPOHU3BEIACHHE
BEPOSATHOCTEH, BEIUUCIIATH BEPOSTHOCTH COOBITUI HA OCHOBE MOJCUYETA YUCIIA UCXOJIOB;

—  BJIJIETh OCHOBHBIMU MOHATHSIMU KOMOMHATOPUKU U YMETh UX MPUMEHSTH NPU PELICHUH 3a/1a4;

— HMETb NpecTaBiIeHNe 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;

— HUMETh TMPEACTaBICHUE O JHUCKPETHBIX M HENPEPBIBHBIX CIy4YalHbIX BEJIMYHMHAX U
pacrpeaeseHusX, 0 HE3aBUCUMOCTH CITy4YalHbBIX BEIMYHH;

— HUMETb NPEACTaBICHUE O MATEMATUYECKOM OXKUAAHUU U JUCTIEPCUU CITyYalHbBIX BEIMYUH;

— HUMETh NPEJCTaBICHUE O COBMECTHBIX PACIIPEICIICHUIX CIyYalHbIX BEJINYHH;

— TOHUMAaTh CYTh 3aKOHA OOJIBIINX YKCET U BHIDOPOYHOI'O METO/Ia U3MEPEHHSI BEPOSITHOCTEH;

— HUMETh IMPEACTaBICHUE O HOPMAJIbHOM  pACIpENENICeHHMHM M NOPUMEpPax HOPMAJIBHO
pacIpeaesieHHbIX CIIy4aliHbIX BEJIUYMH;

— HUMETb NPEJCTaBICHUE O KOPPEISIIIUU CIIyYaiiHbIX BETUYHH.

B nosceonesnoii srcusnu u npu uzyueHuu Opyeux npeomemos:

BBIUHCIISTH WM OLIEHUBATH BEPOSATHOCTH COOBITHIA B pealibHOM JKU3HH;

- BBIOMpPATh METO/IbI TTOAXO/ISIIETO MPEICTABIICHUS U 00pa0OTKN JaHHBIX.

TekcToBBIE 3aJa4H

— Pemartp pa3Hbie 3a1a4u MOBBIIIEHHOW TPYAHOCTH;

— aHANM3HUPOBATh YCJIOBHUE 3aJlayd, BHIOMpPATh ONTHMAIBHBIA METOJI pEIICHUS 3a/1ayd,
paccMaTpuBast pa3inyHbIe METO/IbI;



CTPOUTH MOJENb PElICHHs 3aJaud, MPOBOJIUTH IOKa3aTelbHbIE PACCYXACHUS NPH PEIICHUN
3a/1a4H;

pemaTh 3a7auu, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBUI, BEIOOpa ONTUMAILHOTO
pe3ynbTara;

aHAJIM3MPOBAaTh M WHTEPIPETUPOBATH IOJyYCHHBIC PEIICHHS B KOHTEKCTE YCIOBHUS 3a]auH,
BBIOMPATH PEIICHHS, HE TPOTUBOPEYAIINE KOHTEKCTY;

NEepeBOIUTh MpPH PEUICHWH 3aJaud HH(OpManuio u3 OXHOW (GOpPMBI 3alUCH B JIPYTYIO,
UCTIONB3Ys IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, IpaduKH, TUarpaMMBl.

B nosceonesnoui sxcuznu u npu usyueHuu opyaux npeomemos:
- pemaTh IpakKTUYECKUE 3a4a4 U 3a0a4y U3 IPYIUX IIPEIMETOB.
I'eomeTpust

BJ'IaI[CTB FCOMCTPUYCCKUMU NOHATUAMU IIPU PCHICHUU 3ada4 U NPOBCACHUN MATCMATUYCCKHUX
pacCcyXIeHUH;

CaMOCTOSITENIbHO (POPMYIIMPOBATH OMpPENEICHHUS TEOMETPUUECKUX (PUTYp, BBIIABUTATH THIIOTE3bI
0 HOBBIX CBOWCTBax U IpU3HAKaX I€OMETPUYECKUX (UTyp U OOOCHOBBIBATH HJIM OMPOBEPraTh
uX, 0000IIaTh WM KOHKPETU3UPOBATh PE3yJbTaThl Ha HOBBIX Kiaccax (Uryp, MpoBOIUTH B
HECJIOKHBIX CITy4asX Kiaccu(uKauio GUryp mo pa3inuyHbIM OCHOBAHUSIM;

UCCIIEIOBaTh YEPTEXH, BKJIIOYas KOMOMHAUuM (GUryp, HW3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMAITHIO, MMPEICTABICHHYIO HA YePTEkKax;

peiaTthk 3aJa4ru reoOMETPpUYCCKOro COJACpKaHHA, B TOM YHUCJIIC B CUTyallUAX, KOraa aJropuTm
pelmicHrud HC CJICAYCT SBHO M3 YCIIOBUSA, BBIIOJHATH HGOGXOIII/IMBIC AJIL PCIICHUA 3aJavu
JOTIOTHUTEJIbHBIE TOCTPOCHHUS, HCCIEA0BAaTh BOSMOXKHOCTh IPUMEHEHHSI TeOpeM U (HOpMYyIT 1St
pelieHus 3a/1a4;

yMeTb (POPMYIUPOBATH U 10KA3bIBATH T€OMETPUUYECKUE YTBEPIKICHUS;

BJIQ/IETh MOHSATUSMH CTEPEOMETPUU: MTPU3Ma, MapalIesenuIe]], MipaMIia, TeTpa’ip;

UMETh MpEeJCTaBlIeHUsI 00 akCcHOMaX CTEPEOMETPUU U CIIEJCTBUSX U3 HUX M YMETh NMPUMEHSTh
UX [P pELICHUH 33]1aY;

YMCTL CTPOUTH CCUHCHUSA MHOTOI'PAHHHUKOB C HCIOJb30BAHUECM pPa3IMYHbBIX MCTOAOB, B TOM
YHCIIe U METO/1a CIIEIIOB;

UMETh MPEJICTAaBICHUE O CKPEIIUBAIOIINUXCS MPSIMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh Yroi U
PACCTOSAHUC MCIKIAY HUMU,

MPUMEHSTHh TEOPEMBI O MAPAJIIEIBHOCTH MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE MPU PELICHUN
3ajady;

YMETh MPUMEHSTD NapajieIbHOE TPOSKTUPOBAHUE JIJIs1 U300pakeHus: Guryp;

YMETb IPUMEHSATH NEPIEHAUKYIISIPHOCTHU IIPSMOM U INIOCKOCTHU IIPU PELLIECHUN 3a/1a4;

BJIaACThL NOHATUAMHU OPTOTOHAJIBHOC IMPOCKTUPOBAHUC, HAKIIOHHBIC W HUX IMPOCKIUH, YMCTb
HNPUMEHATE TEOPEMY O TPEX NMEPIEHIUKYIIAPax IIPYU PEIICHUH 3a4aY;

BJIQJIETh TOHATHUAMM PACCTOSTHUE MEXAYy (QUIypamMH B HMPOCTPAHCTBE, OOIIMIA MEPIEeHIUKYIAP
JBYX CKPEIIUBAIOIINUXCS MPAMBIX U YMETh IPUMEHSATDh UX MPHU PELICHUH 3a/1a4;

BIIQJICTh IIOHATHEM YIOJI MEXIY IIPSMOM U INIOCKOCTBIO M YMETh IPUMEHSATH €r0 IPU PELICHUU
3a/ay;

BJIQJIETh MOHATHSMHM JIBYTPAHHBIM yroyl, yroill MeXAy IUIOCKOCTSIMH, TEepHeHAUKYISPHbIE
INIOCKOCTH U YMETH IIPUMEHATE UX IIPU PEIICHUU 3a1aY,

BJIQJIETh MOHATUSAMHU NpU3Ma, MapajliesenuIe]] 1 TPUMEHITh CBOWCTBA Mapaulesienuneaa npu
pelIeHnH 3a/1aY;

BJIAACTH ITOHATUEM HpHMOYTOHBHBIﬁ napajiieJICnrIiCa U MPUMCHSATD Cro IMpU pCIICHUUA 3a/1a4;
BJIaAICTh NOHATUAMHA MUpaMUd, BUAbl IUPpAMUI, 3JICMCHTLL HpaBHHBHOﬁ nupamMuibl 1 yMCTb
MPUMEHATD UX IIPU PELICHUN 3a1aY4;

UMETh MPEJCTaBIIEHUE O TeopeMe Dilnepa,IpaBUIbHBIX MHOTOTPAHHUKAX;

BJIQ/IETh TMOHSATUEM IUIOMIA/IM MOBEPXHOCTEH MHOTOIPAHHUKOB M YMETh NPUMEHSTH €ro IMpH
pelIeHNH 3a/1aY;



— BIAJETh MOHATHAMHU TeNla BpalleHHs (IWIMHAP, KOHYC, map U cdepa), UX CEUCHUS U YMEThb
IPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

— BJIAACTh NOHATHUAMHA KACATCIIbHBIC NPAMBIC U IIJIOCKOCTU U YMCTh IMPUMCHATH U3 MPU PCHICHUUA
3a/ay;

— WMEeTh NpPEJCTaBICHHUS O BIIMCAHHBIX WU OIMUCAaHHBIX cepax U yMeTb MPUMEHATh UX MpU
pelIeHNH 3a/1aY;

— BJIaAC€Th NOHATHUAIMU O6"beM, OGT:GMBI MHOT'OI'PpaHHUKOB, TCJI BpalllCHUSA WU NPUMCHATL UX IIPU
pEIIeHNH 3a]1aY;

— UMEeTh MNPEJCTaBICHUE O pa3BepTKE LMJIMHIAPA U KOHYyCA, IJIOMAAN MOBEPXHOCTH IWJIMHIPA U
KOHYyCa, yMETh IPUMEHSITh UX MPU PELICHUH 3a/1a4;

— HMETh MPEeJICTaBIICHHUE O MJIoUaau cepbl U yMETh IPUMEHSITH €r0 IPHU PEIIeHUH 3a/1a4;

— YMCTb pCHIATh 3a/la41 Ha KOM6HHaI_[I/IH MHOT'OTPAaHHUKOB U TCJI BpAllICHHUA,

— WMEeTh NPEJCTaBIIEHHE O MOJ00MH B MPOCTPAHCTBE M yMETh pelIaTh 3aJayd Ha OTHOIICHHE
00bEMOB H IIJIOIIAIeH TOBEPXHOCTEH MOJOOHBIX (pHUTYD.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:

- COCTaBJISATh C HCIIOJIb30BAHUEM CBOMCTB I'€OMETPUUYECKUX (PUryp MaTeMaTUYecKue MOJENH s

pelicHusd 3aJad IMPAKTHYCCKOI'0 XapakKTepa M 3aaad M3 CMCKHBIX JUCHUIIINH, HCCICAOBATDH

MOJIy4YE€HHBIE MOJIETT U UHTEPIPETUPOBATH PE3YIIbTAT.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

— Bnanets NOHATUAMH BEKTOPBI U X KOOPIUHATHI;

— YMETh BBINOJHATH ONEPALUU HaJl BEKTOPaMH;

— HCIOJb30BaTh CKAISPHOE MTPOU3BEACHNE BEKTOPOB MIPH PEIICHUH 33/1aY;

— TMPUMEHATh YpaBHEHHUE IUIOCKOCTH, (GOPMYIy PACCTOSHUS MEXKIY TOUYKAMH, YpaBHEHUE c(epsl
IIpU PEIICHUH 3a]1aY;

— HOPHUMCHATH BEKTOPBLI U MCTOJ KOOPAWHAT B IPOCTPAHCTBC MIPHU PCIICHUHN 3a/1a4.

HcTropust MaTeMaTUKHU

— Hmets MNpCACTAaBJICHHUC O BKJIAJIC BBIAAOIIUXCA MATCMATHKOB B PA3BUTUC HAYKHU,

- IOHUMATb pPOJIb MATCMATHUKU B pa3BUTHHU Poccumn.

MeToabl MaTEeMATHKH

— MHMcnonp3oBaTh OCHOBHEIEC MCTOAbI NOKaA3aTCIbCTBA, NPOBOAUTH NOKA3aTCILCTBO W BLIIIOJHATH
OTIPOBEPIKEHUE;

— TPUMEHSTb OCHOBHBIE METO/IbI PEILICHHUSI MAaTEMAaTHUYECKUX 33/1a4;

— Ha OCHOBE MaTeMaTWYeCKHX 3aKOHOMEPHOCTEH B TMPHUPOJAE XapaKTepH30BaTh KpacoTy H
COBEPILIEHCTBO OKPY’KAIOIIET0 MUpPa U MIPOU3BEICHHUI HCKYCCTBA;

— IIPUMEHATHh NPOCTEUIINE NMPOrPaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBbI
IIpu PCHICHUU MATCMATUYCCKUX 3a1av,

- TIOJIb30BaThCsl MPHUKIATHBIMU MPOTpaMMaMH M IPOrpaMMaMH CHMBOJIBHBIX BBIYUCICHUN JUIs

HUCCICAOBAaHUA MAaTEMATUUYCCKUX OGT:GKTOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHThCS:

Llenu oceoenusi npeomema:ons obecneuyeHus B03MONCHOCMU — YCHEUWHO20  NPOOOIHCEHUS.

00pazo8anusi N0 CNeYUAIbHOCHAM, CEA3AHHBIM C OCYUeCMEIeHUeM HAYYHOU U UCCIe008amenbCKOU

oesamenbHOCmuU 8 001ACMU MAMEMAMUKU U CMENCHBIX HAVK.

Dnemenmol meopuu MHOMHCECME U MAMEMAMUYUECKOU J102UKU

onepupoeamv NOHAMUEM ONpeoesieHUs, OCHOBHbLIMU BUOAMU ONPEOeleHUll, OCHOBHbIMU BUOAMU
meopem,

NOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCNEA,

onepuposams NOHAMUAMU CUEMHO20 U HEeCYeMHO20 MHOMCECMEA,

NPUMEHAMb Memo0 MamemMamuyeckou UHOYKYuU Ol NPOBeOeHUs PACCYHCOeHUL U 00KA3AMeNbCMa
U npu pewteHuu 3a0ay.

B nosceonesnoii srcuznu u npu uzyueHuu Opyeux npeomemos:



- MeopemuKO-MHONCECMBEHHbIU A3bIK U SA3bIK JO2UKU OJIsl ONUCAHUS DPEeaNbHbIX NpOYeccos U

A61eHUL, NPU peuleHUlU 3a0ay Opy2ux y4eOHbIX npeoMemos.

Yucna u evipasrxcenusn

CB0D0OHO ONEPUPOBAMb YUCTOBLIMU MHONCECMBAMU NPU PEULeHUU 3A0aY,

NOHUMAMb NPUYUHBL U OCHOBHbIE UOEU PACUUPEHUSL YUCTIOBbIX MHONCECTS,

871a0emb OCHOBHbIMU NOHAMUAMUY MeOpUU OeTUMOCMU NPU PeuleHUY CIMAHOAPMHbIX 3a0ay

umemsb 6a308vle NPEOCMABIEHUSL 0 MHONCECTNBE KOMNIEKCHbIX YUCel;

€80000HO 8bINOIHAMD MOACOeCMEeHHble npeobpazosanus MPUSOHOMEMPULECKUX,
J102apupMuiecKux, crmeneHHuIX 8blpaMHCeHull;

erademn hopmynou bunoma Heromona;

NPUMEHAMb NPU peueHuU 3a0ay meopemy o auHetinom npeocmasnenuu HOJJ;

npumensims npu peweHuu 3a0ay Kumaiickyro meopemy 06 ocmamiax,

npumensams npu pewenuu 3aoay Manyo meopemy @epma,

YMemb 8bINOHAMb 3aNUCH YUCLA 8 NOZUYUOHHOU CUCmeMe CHUUCTeHUS,

NPUMEHAMb NpU peueHuu 3a0ay meopemuKo-yuciosvlie QYHKYUU: 4ucio u cymma oerumerell,
Gynxyuro Dunepa;

NPUMEHAMb NPU peuleHuU 3a0ad yenuvie Opoou;

NPUMEHSAMb NPU PEUEHUU 3A0AYUMHO20UNIeHbL C OeUCMEUMENTbHBIMU U YeTbIMU KOIDduyuenmamus;

81a0emsv NOHAMUAMU NPUBOOUMBII U HENPUBOOUMbIL MHO20UJIEH U NPUMEHAMb UX NPU peuteHuu
3a0ay,

npumenams npu peweruu 3a0ay OCHOBHYI0 meopemy anzeopul;

- NpuMeHAmMb NpU peweHuu 3a0ad npocmeluiue QGYHKYUU KOMNIEKCHOU NepeMeHHOU Kak

2eomempuieckue npeoopazo8aHusl.

Ypasnenus u nepasencmea

—  €80000HO onpedensimb Mun u 8blOUPAMb MEMOoO peuletus NOKA3AMeNbHbIX U 102apUPMULECKUX
YPasHeHUll U HepageHCcms, UpPpAYyUOHAIbHBIX YPAGHEHUU U HEePABEHCNE, MPUSOHOMEMPUYECKUX
VPABHEHUIl U HEPABEHCME, UX CUCTHEM,

—  €80000HO pewiams cucmembvl JUHEUHbIX YPAGHEHU,

—  pewams OCHO8Hble MUnbl YPAGHEHUll U HEPABEHCME C NAPAMEMPAMU,

—  npumeHsms npu pewieHuu 3a0ay Hepasencmea Kowu — Bynsaxosckoeo, bepuynnu,

—  UMemb npedCmagieHue 0 HePaBeHCIMEAX MeNCOY CPEOHUMU CIMENEHHbIMUL.

Dyukyuu

871a0emsb NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb NPU PeUuleHUU 3a0a4;

NpUMeHsIMb Memoobl peulenus npocmetiuux OuppepenyuanrbHbIX ypasHeHull nepeoco U 6Mmopozo
NOPSIOKO8.

Dnemenmol Mamemamuueckozo aHanu3a

—  €80000HO 611a0emb CIMAHOAPMHBLIM aANNAPAMOM MAMEMAMUYEcKo20 AHAIU3A 0N 6bIYUCTEHUs
NPOU3BOOHBIX (PYHKYUU OOHOU NePeMEHHOU;

—  CB0000HO NPUMEHAMb ANNAPAm MamemMamuidecKkoco aHaiusa Oas UCCIe008aHusi QyHKyuu u
NOCMpOoeHUst 2paghuxos, 6 MomM YUCie UCCIe008AHUSL HA GLINYKAOCHb,

— onepuposams NOHAMUEM NEPEOOOPAHOU DYHKYUY 0I5l peuleHuUs: 3a0ay;

— 081a0emb OCHOBHLIMU ceedenusmu 06 unmezpane Hviomona—Jletibnuya u eco npocmeriuiux
NPUMEHEHUsX,

—  onepuposams 6 CMAHOAPMHBIX CUMYAYUSAX NPOU3BOOHBIMU 8bICULUX NOPAOKOS;

—  yMemb NpUMeHAMb NPU peuleHul 3a0a cOUCMBEA HeNpepbl8HbIX PYHKYULL

—  yMemb NpUMeHAmMb NPpU peulenuu 3a0a4 meopemul Betiepwumpacca;

—  yMemb BbINOIHAMb NPUOIUINCEHHBIE BbIYUCTEHUSA (MemOoObl peueHUs YPAGHeHUll, 8bIYUCTeHUs
onpeoeneHH020 uHme2paa);

—  yMemb NpUMeHAMb NPUTLONHCEHUE NPOU3BOOHOU U ONPEOeeHHO20 UHMe2palad K peuenuio 3a0ay
ecmecmeo3HaHUsL,



- e1ademvb NOHAMUAMU 8MOPAS NPOU3BOOHAS, BBINYKIOCMb 2paguka QYHKYuu u ymems

uccneo06ams (YYHKYUo Ha 8bINyKI10Cb.

Cmamucmuka u meopus eepoamuocmeii, 102UKa U KOMOUHAMOPUKA

umems npedcmasiienue 0 YeHmpaibHOU NPedelbHOU meopeme;

umems npedcmasiienue o0 8b100POUHOM KOIDhuyuenme Kopperayuu u IUHeUHOU pecpeccul;

umems npedcmasiienue 0 CMAmuCmu4ecKux 2unome3ax u nposepke CMamucmuyecKkol 2unomesbl, o
cmamucmuxe Kpumepus u ee yposHe 3Ha4uMOoCmu;

uMemsb npedcmasiienue 0 Ces3U IMNUPUYECKUX U MEeoPemudecKux pacnpeoeienutl;

umems npedcmasienue 0 KOOUpOBAHUU, OBOUYHOU 3ANUCU, OBOUUHOM Oepese;

871a0emsb OCHOBHbIMU NOHAMUAMU Mmeopuu epagos (epagh, éepuiuna, pebpo, cmeneHv GepUiUHbL,
nymo 8 epaghe) u ymems NPUMEHAMb UX NPU PEUeHUU 3A0aY,

umems npedcmasiienue 0 0epedbsx U ymems NPUMEHsMsb NPu peuteHul 3a0a4;

871a0emsv NOHAMUEM CA3HOCMb U YMemb NPUMEHAMb KOMNOHEHMbl CEA3HOCMU NpU peuleHuU
3a0ay,

yMemb 0Cywecmeaisims nymu no peopam, 06xo0vl pebep u eepuiun epagha;

umemsv npeocmasienue 00 ISULEPOGOM U 2AMUILIMOHOBOM NYMU, UMeMb NpeoCmasienue o
MpPYOHOCIMU 3A0AYUU HAXOHCOCHUS 2AMUTLINOHO8A NYMU,

—  81a0emb NOHAMUAMU KOHEYHbLEe U CUEeMHble MHONCECMEd U YMemb UX NPUMEHSMb NpU peueHuu
3a0au;

—  yMemb NPUMEHAMb MemMOo0 MAMeMamuieckou UHOYKYUU,

- yMemb npumeHsms npuHyun /upuxie npu peuienuu 3a0ay.

I'eomempus

—  Umems npedcmasnenue 06 axcuomamuieckom memooe,

—  81ademb NOHAMUEM 2eoMempudecKue Mecma moyeKk 8 NPOCMpPAarHcmee U ymems NPpUMEHIMb UX
0J151 peuerus 3a0ay;

—  yMemb NPUMEHAMb O peulenus 3a0ay C8OUCMEa NIOCKUX U O8YZPAHHBIX V2l08, MPeXSPAHHO20
yena, meopemvl KOCUHYCO8 U CUHYCO8 O/ MPeXepaHHo2o yaud;

— e1ademv NOHAMUEM NePNEeHOUKVIAPHOe CedeHue HNpusmMbl U YMemb NpPUMEHAMmb e20 Npu
peuieHuu 3a0a4,
umems npedcmasienue 0 08OUCMEBEHHOCMU NPABUTbHBIX MHO2OSPAHHUKOS,
61a0emsv NOHAMUAMU YEHMPAIbHOE U NAPalelbHoe NPOeKMuUposanue U NPUMEHAMb UX npu
NOCMPOEHUlU Ce4eHULl MHO202PAHHUKO8 MeMOOOM NPOEKYUll,

—  umMemb npedcmasienue 0 pazeepmke MHO202PAHHUKA U Kpamyauuiem nymu Ha no8epxXHOCmu
MHO202DAHHUKA,

—  UMemb npedCmagieHue 0 KOHUYeCKUX CeYeHUsIX,

—  uMemv npedCmasieHue O KAcarnwuxcsi chepax u KOMOUHAyuUU men 6paweHus u ymembs
NPUMEHAMb UX NPU PEULeHUU 3A0aY,

—  npuMeHAmb Npu peuleHuu 3a0ayd Gopmyy pacCmoanus om mouKu 00 NI0CKOCHU,

— e1ademv PAazHbIMU CHOCOOAMU 3A0AHUS NPAMOU YPAGHEHUAMU U YMemb NPUMEHAMb Npu
peutenuu 3a0a4;

—  NpUMeHsmb Npu peuleHuu 3a0ay U O00KA3AmenbCmee meopem GeKmOpPHbuI Memoo U Memoo
Koopouuam,

—  umMembv npedcmasienue 00 aKkCuomMax oovema, NPUMeHIms Gopmyivl 00bEMOB NPAMOY20TbHO20
napasnnenenuneod, NPUsMbl U NUPAMUObL, Mempa’0pa npu peuleHuu 3a0ay;

—  npumeHamb meopembi 06 OMHOULEHUAX 00EMO8 NPU peueHuy 3a0al,

—  npumeHamb uHmezpan sl 8bIYUCIEHUs 00bEMO8 U NOBEPXHOCEl Mejl 8PAUeHUs, BbIYUCTeHUs
nA0WAoU chepuuecko2o nosaca u 00vema wapoo2o Clos,

—  uMemv npedcmasieHue 0 OBUNCEHUSX 8 NPOCMPAHCIMEe: NAPALLETbHOM NepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCMU, YEHMPATbHOU CUMMEMPUU, NOBOPOMe OMHOCUMENbHO NPAMOLL,
BUHMOBOU CUMMEMPUU, YMemb NPUMEHAMb UX NPU PEeUEHUU 3A0ay,

—  uMemv npedcmasgieHue 0 nIowaou OPmMo2OHAIbHOU NPOEKYUU,



—  umMemv npedcmagieHue 0 mpexepaHHomM U MHO20SPAHHOM Yalle U NPUMEHAMb CEOUCMBA NILOCKUX
V2ll08 MHO202PAHHO20 Yela NPU peueHuu 3a0ay,

—  uMemv npeocmasieHus 0 npeoopaz08aHuu N0OOOUs, 2OMOMeMmuU U ymMems NPUMEHAMb UX Npu
peutenuu 3a0a4;

—  yMemb pewams 3a0ayu Ha NJIOCKOCMU MemoOamMu CmepeomempuuL,;

yMemsb npuUMeHAmb hopMyIbl 00beM08 npu peueHul 3a0au.

Bekmoput u koopounamut ¢ npocmparncmaee

—  Haxooums 0Ovem napaiieienunedd u mempal’opd, 3a0aHHbIX KOOPOUHAMAMU CBOUX BEPUIUH,

—  3a0a8amv NPAMYIO 8 NPOCMPAHCIEE;

—  HAxoO0umv paccmosiHue om moyKku 00 NIOCKOCMU 8 cucmeme KOOpOUHam;

- Haxooums paccmosiHue Mexcoy CKpeuwusaowuMucs npsamviMy, 3A0aHHbIMU 8 cucmeme

KOOpOuHam.

Memoowvt mamemamuxu

NPUMEHAMb MamemMamuyeckue 3HAHUs K UCCIe008AHUI0 OKPYHCAIOue20 Mupa (mMooeauposanue
Qusuueckux npoyeccos, 3a0ayu IKOHOMUKU).

COJEPKAHUE

Martemartuka: aareépa u HauajIa MaTeMATHYeCKOT0 AaHAJIU3a, TeOMeTPHs

B cootBerctBun ¢ mpunsToi KoHuenmmen pa3BUTHS MaTeMaTHYeCKOro oOpa3oBaHUs B
Poccuiickoit ®eneparuu, mateMaTHYecKoe O0Opa3OBaHHE pEMIAET, B YACTHOCTH, CIEAYIOIIHE
KJIFOUEBBIE 3a/1a4M:

«IIPEAOCTABIIATH KaXI0My 00yJaromeMycsi BO3MOKHOCTh JOCTH)KEHUS YPOBHS MaTeMaTHUECKHUX
3HAHUW, HEOOXOMMOTO IS JAIbHEUIIIeH YCTIeIIHOM KU3HH B OOIIECTBEY;

«obecrieunBaTh HEOOXOJUMOE CTpaHE YHCIO BBIMYCKHUKOB, MaTeMaTHuYecKas IOJroTOBKa
KOTOPBIX JOCTAaTOYHA JJisi TPOJODKCHHUS OOpa30BaHUS B PA3NMUYHBIX HANPABICHUSX W IS
MPAKTUYECKOW  JEeSATeNIbHOCTH, BKJIIOYas MpernojaBaHUE  MaTeMaTHKH, MaTeMaTH4ecKHe
ucclieIoBaHusL, padoTy B chepe HHPOPMALMOHHBIX TEXHOJIOTHNA U JIp.»;

«B OCHOBHOM OOIIIEM U CpeHeM 001eM 00pa30BaHUU HEOOXOIUMO MPETyCMOTPETh MOJTOTOBKY
00y4aromuxcst B COOTBETCTBUU C UX 3alpOCaMH K YPOBHIO MOJITOTOBKH B c(hepe MareMaTHYECKOro
00pa3zoBaHUsI.

COOTBETCTBEHHO, BBIJCNISAIOTCS TPU  HANpaBIeHUS TpeOOBaHW K  pe3yibTaraMm
MaTeMaTHYeCKOro 00pa3oBaHMUs:

1) mpaKTHKO-OPHEHTUPOBAHHOE MaTeMaTHYEeCKOe 0Opa3oBaHMe (MaTeMaTUKa IS )KU3HHU);

2) MareMaTtuKa JJis UCIIOIb30BaHus B mpodeccuu;

3) TBOpueckoe HalpaBieHHE, HA KOTOPOE HAIleJICHBI Te 00ydaronmecs, KOTOphle TUIAHUPYIOT
3aHUMAaThCS TBOPYECKOW M MCCIICIOBATEIHCKONH PaboTO B 00JaCTH MaTEeMaTUKH, (PU3HKH,
HKOHOMHKH U APYTHX 00JIACTSIX.

DT HampaBleHHs pealu3yloTcss B JByX Ojokax TpeboBaHMM K pe3yibTaTam
MaTeMaTHYeCKOro 00pa3oBaHus.
Ha 6a3zoBoM ypoBHe:

Boinyckuuk Hayuutesi B 10—11-M kiaccax: JJis KCMOJIb30BAHUSI B TOBCEIHEBHOW KU3HHU U
o0OecrieueHrss BO3MOXHOCTH YCIIEHIHOTO MPOJOJDKEHUSI OO0pa3oBaHMsI MO CHEIUAIBHOCTSIM, HE
CBSI3aHHBIM C MIPUKJIAJHBIM HCIIOIb30BAaHUEM MAaTEMAaTHKU.

BBINyCKHMK MOJYYHT BO3MOKHOCTH HayuumThesi B 10-11-m kmaccax: [uisi  pa3BUTHA
MBIIJICHHSI, UCTIOJIb30BAaHUS B TMOBCETHEBHOM >KU3HH U 00€CleYeHHs] BO3MOKHOCTH YCIIEHTHOTO
MIPOJOJDKEHHU 00pa30BaHUs MO CIEIUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM HCIIOJIb30BAaHHEM
MaTEeMaTHKH.

Ha yrny01enHoM ypoBHe:

Breimyckauk Hayuuresst B 10—11-M kjmaccax: il yCHENTHOTO TMPOJOJDKEHHS 00pa3oBaHUsS TIO

CHEIHUATBLHOCTSM, CBSA3aHHBIM C MPUKJIAIHBIM UCIOJIb30BAHUEM MAaTEMATUKHU.



BBIMYCKHUK MNOJYYHT BO3MOKHOCTH Hayuuthbesi B 10-11-m kmaccax: amst oOecrieueHHs
BO3MOXXHOCTH YCIIEHIHOTO MPOJOJDKEHUSI 00pa3oBaHMsl IO CHEHUANIbHOCTSM, CBSI3aHHBIM C
OCYIIIECTBIICHUEM HAYYHOW W HCCIEIOBATEIbCKONW JEATEIBHOCTH B 00JacTH MaTeMaTUKH U
CMEXHBIX HayK.

B cootBerctBun ¢ ®enepanbHbiM 3akoHOM «0OO0 oOpazoBanuu B PD» (cr. 12 1. 7)
OpraHM3aIK, OCYIIECTBISIIONINE 00pa30BaTEIbHYIO JIEATEIbHOCTh, PEATU3YIOT 3TH TpeOOBaHUS B
0o0pa3oBaTeNbHOM IMIPOIECCE C YYETOM HACTOSIICH NpPUMEpHOH OCHOBHOM 00pa3oBaTelbHON
MPOrpaMMbl KaK Ha OCHOBE Y4Y€OHO-METOJUYECKHX KOMIUIEKTOB COOTBETCTBYIOILIETO YPOBHS,
Bxoamux B DenepanbHblii nepedeHb MuHHCTepcTBa o0Opa3oBaHusi M Hayku Poccuiickoii
@denepanyu, Tak U C BO3MOXKHBIM HCIOJIb30BAaHMEM HHBIX HCTOUYHUKOB yuyeOHOW HH(pOpManuu
(yueOHO-MeTOAMYECKHEe TTOCOOMS], 00pa3oBaTeIbHBIE TIOPTAIBI U CAUTHI U JIP.)

[lenrn ocBoeHust mporpaMmbl 0a30BOrO0  ypoOBHA — oOOecrieueHHe BO3MOKHOCTH
WCIIOJb30BaHUSI MAaTEMaTUYECKUX 3HAHUW M yYMEHHUI B TOBCEAHEBHOM XU3HHU U BO3MOKHOCTHU
YCHENIHOTO MPOAOJKEHUsT 00pa3oBaHUS IO CHEHUATBHOCTSAM, HE CBSI3aHHBIM C MPHUKJIAJIHBIM
WCIIOb30BAaHUEM MAaTeMaTHKU. BHYTpH 3TOro ypoBHS BBIAEHSIOTCS JIBE Pa3iW4HbIC MPOTPaAMMBI:
KOMHeHcupyrowas 6a308as N 0CHO8HAs 6a3084as31.

Kommiencupytomas 6a3oBasi mporpaMMa COIEPKHUT PACIIUPEHHBIN OJOK MOBTOPEHUS U
MpeAHa3HauYeHa I TeX, KTO IO Pa3JIMYHbIM MPUYMHAM I1OCJIE OKOHYaHUS OCHOBHOW IIKOJBI HE
UMEET JOCTAaTOYHOW TMOJATOTOBKM [UIsl YCHENIHOTO OCBOCHHUS pa3elioB anreOpbl W Hayal
MaTe€MaTHYeCKOr0 aHaln3a, F€OMETPHUH, CTATUCTHUKA M TEOPUU BEPOSTHOCTEM IO MIpOorpamme
cpenHeil (1moyHoi) 001e00pa30BaTEIFHON MIKOJHI.

[IporpaMmma mo marematvke Ha 0a30BOM YpOBHE INpeaHAa3HA4YeHa i OOy4YaroUIuXcs
CpeIHEel MIKOJIbI, HE HCTIBITHIBABIINX CEPhE3HBIX 3aTPYAHCHUN HA TIPEIBIIYIIErO YPOBHS O0yUeHUSI.

OO0yuarommuecsi, OCYIIECTBIAIOMKUE 00y4eHne Ha 0a30BOM YPOBHE, JOJIKHBI OCBOMTH 00IIIHE
MaTeMaTHYeCKUe YMEHUs, HeOOXOIMMBbIE JIJISl )KU3HU B COBPEMEHHOM OOIIIECTBE; BMECTE C TEM OHH
MOJIy4aloT BO3MOXKHOCTh H3YUWUTh MpeAMeT Tiay0oxke, C TeM 4YTOObl B JallbHEWIIEeM MpH
HEO0OXOIMMOCTH U3Y4aTh MaTEMATHKY JUIsl MPO(ECCHOHATHHOTO TPUMEHEHUS.

[Ipy wu3ydyeHuum MareMaTUKU Ha YIrIyOJEHHOM YpOHE TMpeAbSBIAIOTCS TpeOoBaHMUs,
COOTBETCTBYIOIME HAMPABICHUIO «MAaTeMaTHKa IJisi MPOPECCHOHATBHON JIEATEIBHOCTIY; BMECTE C
TEM BBIIYCKHHUK MOJIy4aeT BO3MOXKHOCTh U3yUYUTh MaTeMAaTUKy Ha ropaszo 0oJjiee BLICOKOM YpOBHE,
9TO co3/acT GyHIaMEHT JJIsl JalbHEHIIIeT0 Cephe3HOTO H3yUCHHSI MATEMaTHKH B BY3e.

[IpumepHbIe mporpaMMbl COJEPKAT CPABHUTEIBLHO HOBBIM JI1 POCCUMCKON MIKOJIBI pa3ael
«BepostHocTh M cTaTUcTHKa». K 3TOMy paszeny OTHOCSATCS TakkKe CBEIEHUS U3 JIOTHKH,
KOMOMHATOPUKUM U Teopuu TpadoB, 3HAYUTENIHHO BapbUPYIOUIMECS B 3aBUCUMOCTH OT THIIA
MIPOTrpaMMBI.

Bo Bcex mnpuMmepHbIXx mporpamMmax —OoJbIIOE BHMMaHHUE yIENseTcsl PaKkTHUKO-
OpUEHTUPOBAHHBIM 3a7adaM. OHa U3 OCHOBHBIX IIEJeH, KOTOPYIO pa3paOOTUYUMKH CTABUIU MEPE
co00if, — co3aTh MPUMEPHBIE MPOTPAMMBI, I/I€ €CTh MECTO MPUMEHEHHIO MaTeMaTUUYECKUX 3HAHUM
B JKU3HMU.

[Tpu u3yyeHnn mMateMaTuku OOJIbIIOE BHUMAHUE YNEISETCS Pa3BUTHI0 KOMMYHUKATHUBHBIX
ymeHu# (popMyIrpoBaTh, apryMEHTHPOBATh U KPUTHUKOBATE), (POPMUPOBAHUIO OCHOB JIOTUYECKOTO
MBIIUICHHS] B YaCTU MPOBEPKH MCTUHHOCTU U JIOXKHOCTH YTBEPKICHUM, MOCTPOCHMS IPUMEPOB U
KOHTPIIPUMEPOB, IEMOYEK YTBEPKIACHHUMA, (POPMYIHPOBKH OTPHUIIAHUN, a TaKkKe HEOOXOAMMBIX H
JIOCTaTOYHBIX YCJIOBUN. B 3aBHCHUMOCTH OT ypOBHS Mporpammbl OoJbllle MM MEHbIIE BHUMAHUSA
YAENSETCS YMEHHUIO paboTaTh MO aJITOPUTMY, METO/IaM TIOMCKA aJITOPUTMA U ONPEIEICHUIO0 TPaHUI]
MPUMEHUMOCTH airoputMoB. TpeboBanus, chopmynupoBaHHble B pasnene «['‘eomerpus», B
OOJbIIel CTETIEHH OTHOCSTCS K Pa3BUTHIO NMPOCTPAHCTBEHHBIX MPEACTABICHUA U TpadudecKuX
METOJIOB, YeM K (hOpMaJIbHOMY OMUCAHUIO CTEPEOMETPUUYECKUX (PAKTOB.

Yriy0/aeHHbIH YpOBeHb

Anre0dpa v HayaJIa aHAJIM3a

[ToBTOopenue. PemieHne 3amad ¢ MCHOJBb30BAHUEM CBOWCTB YHUCEI M CHUCTEM CUHUCIIEHUS,
JNETUMOCTH, J0JIE W 4YacTei, MPOLEHTOB, MOJyJel uucen. PemeHue 3amad ¢ MCHOIb30BaHUEM



CBOWCTB CTENMEHe W KOpHEH, MHOrOWIEHOB, NpPeoOpa3oBaHMil MHOTOWIEHOB M JPOOHO-
palMOHANBHBIX BbIpaXkeHUil. Pemienne 3agady ¢ UCMOIb30BaHUEM T'paJyCHOM Mepbl yria. Moaynb
qucaa M ero cBoiicTBa. PemeHue 3agad Ha JBM)KEHHE M COBMECTHYIO pabOTy, CMECH M CIUIaBBI C
MIOMOILBIO JIMHEWHBIX, KBaAPATHBIX U JIPOOHO-pAllMOHAJILHBIX YpaBHEHUH U UX cucTeM. Pemenue
3aa4 C TOMOILIBIO YMCIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW IEPEMEHHOW, C
INPUMEHEHHEM M300paKEHUSI UHUCIOBBIX IPOMEXYTKOB. PelleHue 3agady ¢ HCIOIB30BaHHEM
YUCIOBBIX (YHKIMA W uX rpadukoB. Vcmonp3oBaHHE CBOMCTB M TpadUKOB JIMHEHHBIX U

KBaJpAaTUYHBIX (YHKIUNA, OOpaTHOW MPONOPLMOHATBHOCTH M (DYHKIIUH yZ\/; . I'padmueckoe

peuieHue ypaBHEHHMM U HEpaBeHCTB. lcmosb3oBaHue onepauuid HajJ MHOXECTBAMH U
BbICKa3bIBaHUSIMU. lcrnonb30BaHUME HEPABEHCTB M CHCTEM HEPaBEHCTB C OJHOW MNEPEMEHHOI,
YHCIIOBBIX MPOMEXYTKOB, UX OOBeIMHEHMH M mepecedeHud. [IprMeHeHHe mpu peleHun 3a1ad
CBOMCTB apu(METUYECKOW W TEOMETPUUYECKONW TPOTPECCHH, CYMMHUPOBAHUS OCCKOHEYHOM
CXOZSIIENCS TEOMETPUUECKON POTPECCUH.

MHoxecTBa (YHCIIOBBIE, TE€OMETpUYeCKUX (Quryp). XapaKTepUCTHUECKOE CBOMCTBO,
3JIEMEHT MHOXKECTBA, IYCTOE, KOHEYHOE, OeCKOHeYHOe MHOXecTBO. CrocoObl 3a/1aHUs] MHOXKECTB
[TonmHOXecTBO. OTHOILIEHUS TNPUHAAJICKHOCTH, BKJIIOYEHHs, paBeHcTBAa. Ormnepanuu Haj
MHOxecTBaMu. Kpyru Ditnepa. Koneunsle 1 6ecKkOHEUHbIE, CYETHBIE U HECUETHBIE MHOYKECTBA.

HctuHHBIE W JIOKHBIE BBICKA3bIBAHUSA, OMNEpAllMd HaJ BbICKa3bIBaHUSAMU. Aneedpa
gvickazviganuti. CBA3b  BBICKA3bIBaHUN € MHOXeCTBaMHU. KBaHTOpBI cCyllecTBOBaHUS H
BCEOOIIHOCTH.

3akoHbl JIOTMKH. OcHo8Hble Jo2uueckue npasuia. PelleHWe JIOTMUECKUX —3a]adc
HCIOJIb30BaHUEM KPYroB Diiiepa, 0CHOBHbIX 102UYeCKUX NPABUL.

YMmozakmoueHusi. OOOCHOBaHMS M JIOKa3aTeNbCTBO B Maremaruke. Teopembl. Buibl
MaTEeMaTUYeCKUX  YTBEpXKIEHUH. Buovr  doxazamenvcms. Mamemamuueckas — UHOVKYUSL.
Ymeeporcoenus: obpamnoe OanHOMY, NPOMUBONONOJNHCHOE, 0OpAMHOE NPOMUBONOTOHCHOMY
oannomy. IIpu3HaK u CBONCTBO, HEOOXOIUMBIE U JOCTATOYHBIE YCIOBHSL.

Ocnosnass meopema apugpmemuxu. Ocmamku u cpagnenus. Aneopumm Esxauoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. g-uuHbvle cucmemvbl CUUCTEHUS.
Dynxyus Dinepa, yucio u cymma oeaumerneti HAMypaibHO20 YUCA.

Panuannas mepa yriia, TpUTOHOMETPUYECKAsl OKPY)KHOCTh. TpUrOHOMETpHUYECKHUEe (PYHKIIHH
yucen U yrinoB. DopMyibl MPHUBENCHHS, CIOKEHUS TPUTOHOMETPHUUECKUX (DYHKIUH, (HopMyIibl
JIBOMHOTO M TOJIOBUHHOTO aprymeHTta. [IpeoOpa3oBaHue CyMMBbI, Pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUYECKUX (PYHKLIUH, 1 HAOOOPOT.

Hynu ¢yHKIMM, OPOMEXYTKM 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. Hambonbiiee u
HauMeHblIee 3HaueHue QyHkuuu. Ileproguueckue QyHKIMM U HaUMEHbLIMHA nepuon. YeTHbie H

HedeTHbIe QyHKIMH. QYHKYUU «OPOOHAS Yacmb YUCIAY Y :{x} U «yenas yacmo 4ucaay y :[x] .

Tpuronomerpuueckne (yHKIMHM YUCIOBOIO apryMeHTa ) =COSX, ) =sinx, y=tgx,
y = ctg x . CBoiicTBa U rpadUKu TPUTOHOMETPUUYECKHUX (PYHKIIUH.

OO0patHble TpUTOHOMETpUYEeCKHE (YHKIIMU, MX TJIaBHbIC 3HAYEHHUs, CBOMCTBA U rpaduKu.
Tpuronomerpuueckue ypaBHeHUs. OAHOpPOJIHBIE TPUTOHOMETPUUYECKHE ypaBHEHHsA. Pemenue
MPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. [Ipocreifiine cHCTeMBl TPUTOHOMETPHUUECKUX
YpaBHEHUH.

CreneHp ¢ JEHCTBUTENBHBIM  IIOKa3aTeseM, CBoWcTBa  cremeHd. Ilpocreitmme
NOKa3aTeIbHbIE ypaBHEHUs M HepaBeHcTBa. IlokasarenbHas (QyHKIUS M ee CBOWCTBA M TpaduK.
Yucno € u GpyHKIuS y =e*.

Jlorapudm, cBoiictBa sorapudma. JlecaTmuHBIE W HaTypalbHBIH  JIorapudm.
[TpeoOpa3oBanue jorapupmMuyuecKkux BoIpakeHHid. Jlorapupmudeckue ypaBHEHHs U HEPABEHCTBA.
Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA U rpaduK.

CrenenHas GyHKIHS U ee CBOWCTBA U Tpaduk. MpparoHanbHble ypaBHEHHUS.



[lepBuuHble mpeACTaBIEHUS O MHOXECTBE KOMIUIEKCHBIX uucen. Jeiicmeus ¢
KoMnIekcHoiMu  yucnamu. Komnnexcno conpsiocennvie uucna. Mooyne u apeymenm yucia.
Tpuconomempuueckasn popma KoMniekcHo2o uucaa. Pewenue ypasnenuil 6 KoOMNIeKCHbIX YUCAAX.

Meton WHTEpBaJIOB MJisi pelieHuss HepaBeHCTB. [IpeoOpa3zoBanusi TpaduKoB (QyHKITHH:
C/IBUT, YMHOXXEHHE Ha 4YHCJIO, OTPa)XCHHE OTHOCUTEIBHO KOOPJMHATHBIX ocel. ['paduueckue
METOJIbl peUIeHHs] ypaBHEHUN W HepaBeHCTB. PellleHne ypaBHEHHWH M HEpPaBEHCTB, COJEpPKaINX
MIEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucreMbl NOKa3aTeNbHBIX, JIOTAPUPMUUECKUX U UPPALMOHATIBHBIX ypaBHEHUH. CHCTEMBbI
MOKA3aTeIbHBIX, TOTAPU(PMHUUECKUX U UPPANMOHAILHBIX HEPABEHCTB.

B3aumuo oOpaTtabie pyHKIuu. ['paduku B3auMHO 0OpaTHBIX (YHKITHA.

YpaBHEHUsI, CUCTEMBI YPABHEHUH C IIaPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu gvlute 2 CNeyuaibHulX 8UOO0S.
Teopema Buema, meopema be3y. Ilpusooumvle u nenpusooumvie muocounenvl. OCHO8HASL meopema
aneeopvl. Cummempuieckue MHo204nenbl. Llenouucnennvie u yeio3HayHvle MHO20YIEHbL.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamos.

Cymmbl u psobl, Memoovl CyMMUPOSAHUS U NPUSHAKU CXOOUMOCTU.

Teopemvl 0 npubaudiCeHUU OetcmeUmenbHulX Yucell payuoHaIbHbLMU.

MHnoocecmsa na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—Bynakosckozo, nepasencmeo Hencena, nepaserncmea o cpeouusx.

[Tonsitne mpenena ¢yHkuu B Touke. [lomamue npedena ymkyuu 6 OeCKOHeUHOCMmU.
Acumnmomol  epaghuxa ynxyuu. Cpaenenue OeCKOHEUHO MANbIX U OECKOHeUHO OOIbUIUX.
HenpepsiBHOCTE PyHKIIMU. Cé0ticmea Henpepvighbvix ¢pyuxyutl. Teopema Betiepuwmpacca.

Huddepenuupyemocts Gpynkuuu. [IponsBoanas ¢pynkuuu B Touke. KacarenpHas k rpaguky
byakuun. ['eomerpuueckuii M (GU3MYECKUI CMBICT TPOU3BOAHOW. [Ipumernenue npou3eo0HolU 6
@uzuxke. [IponsBoanbie aneMeHTapHbIX QyHKIMHA. [IpaBuna quddepenunpopanus.

Bropas npousBogHas, ee reoMeTpruIecKuil U GU3MIECKUN CMBICIT.

Touku sxcTpemMmyma (MakcuMyMa U MUHMUMYyMa). MccnenoBanue seMeHTapHbIX (PYHKIUH Ha
TOYKH OKCTpeMyMa, HauOojblllee M HaWMEHbIIEE 3HAUYe€HHE C TOMOIIBI0 MPOU3BOAHOM.
Ilocmpoenue zpaghuxoé QyHKyuii ¢ nOMoOwblo NpPous3soOHvIX. IlpumeneHue npou3eoo0Hol npu
peuwtenuu 3a0ay. Haxoowcoenue axcmpemymos (hyHkyuil HeCKOIbKUX NepemMeHHbIX.

[lepBooOpa3nas. Heonpenenenusiii unterpan. [lepBooOpasHbie 371eMEHTApHBIX (DYHKITHA.
[Tnomane kpuBoamHEHHON Tpaneuun. Popmyna Herorona-JleiOnuia.OnpeneneHHblid HHTETPAl.
Buiyucnenue niowadeu naockux guayp u 00vemos mein 8paujenus ¢ NOMOWbIO UHMe2pad..

MemoOwi pewienus hyHKYUOHATbHBIX YPABHEHUL U HEPABEHCME.

I'eomerpus

[ToBTOpenue. Pemenune 3amad ¢ UCMOJIb30BaHUEM CBOMCTB (DUTYyp Ha IUIOCKOCTH. Pemienue
3a/1a4 Ha JOKAa3aTelIbCTBO U NOCTPOECHUE KOHTPIPUMEPOB. [IpuMeHeHne npocTenimx JOrn4ecKux
npaBwi. Pemenne 3amad ¢ WCMOJIB30BAaHUEM TEOPEM O TPEYroJdbHUKaX, COOTHOIICHUH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (JAKTOB, CBSI3aHHBIX C YEThIpEXyrojbHUKaMu. PemieHune 3amad c
UCIOJIb30BaHWEM (DaKTOB, CBSI3aHHBIX C OKPYXHOCTAMHU. PelieHue 3agady Ha uW3MepeHUs Ha
IJIOCKOCTH, BBIYMCIICHUS AJIMH U IUIOIWAAeH. Peuenue 3a0au ¢ nOMowblo 6eKMopos u KOOPOUHAm.

Harnsanas crepeomerpust. [Ipusma, napamienenunen, nupaMuaa, TETPasap.

OcHOBHbIE TIOHATHUSI TEOMETPUN B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUM U CIEICTBUS U3
HuXx. [lonamue 06 akcuomamuyeckom memooe.

Teopema Menenass ons mempas’opa. IlocTpoeHue ceuyeHU MHOTOTPAHHUKOB METOJIOM
cinenoB. LlentpanbHoe mpoekTupoBaHue. IlocTpoeHne cedeHud MHOTOTPAaHHUKOB METOJIOM
MIPOCKIUN.

CkpenuBatolyecs: IpsMble B MPOCTPAHCTBE. YTON MEXIYy HUMH. Memoovl HaxodicoeHus
PACCMOAHUL MeNCOY CKPeUWUBAIOWUMUCS NPAMBIMU.

TeopeMbl 0 MapalIeIbHOCTH NPSIMBIX M IUIOCKOCTEW B mpoctpaHcTBe. [lapamienbHoe
MPOEKTUPOBAHUE U H300paskeHue puryp. [ eomempuueckue mecma mouex 8 npOCMpancmee.



[lepneHIUKYISIPHOCTh ~ MPSMON ¥ MIOCKOCTH.  OpTOTOHAIBHOE  MPOCKTUPOBAHUE.
Haxnonneie u nmpoekuuu. Teopema o Tpex MeprneHInKyIsipax.

Buovr  mempasopos.  Opmoyenmpuueckuii ~ mempa’0p,  KAPKACH®ILU — mMempasop,
pasHoepaHusil mempal’op. IIpsamoyeonvhviii mempas’op. Meouarnvt u bumeouanvt mempa’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrossnuss wmexny ¢urypamum B mpocTtpanctBe. OOmuid  MEpNCHIUKYISApP  ABYX
CKPEIIHUBAIOIINXCS TPSIMBIX.

VYrnel B mpoctpaHcTBe. [lepneHauKymIspHBIE TIIOCKOCTH. [l10w4adb opmocoHaIbHOU
npoexyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanmnwviti u mrococpannwiii yeon. Ceoilicmea
NJIOCKUX Y2Nlo8 MHO202panHo20 yena. Ceoticmea NAOCKUX U 08Y2PAHHbBIX Y2ll08 MPexespanHo20 yaia.
Teopembl KOCUHYCO8 U CUHYCO8 OJIsl MPEXSPAHHO20 Veld.

Bunel MHOTOTpaHHUKOB. Pazeepmiu mHoeoepannuka. Kpamuatiwue nymu Ha nogepxocmu

MHO202PaAHHUKA.
Teopema Oiinepa. llpaBWibHbIE MHOTOTPAHHUKH. /J[BOUCMBEHHOCMb  NPABUNLHBIX
MHO202PAHHUKOB.
[Tpusma. [Tapannenenunen. CaolicTBa napajuiesienuiena. [IpsamoyronbHbIH

napajuienenunea. HakmoHHbBIE PU3MEL.

[Mupamuga. Buasl nupamua. OneMeHTbl TpaBWIbHOM mHpamuabl. [lupamuner ¢
PaBHOHAKJIIOHEHHBIMU peOpaMu U TPaHsSIMHU, IX OCHOBHBIE CBOMCTBA.

[Tmonaan moBepXHOCTE MHOTOIPaHHUKOB.

Tena BpamieHus: TUIUHAP, KOHYC, map u cdepa. CedeHUs IWIMHIPA, KOHYca U Imapa.
[ITapoBoii cerMeHT, IMapoBO CJIOM, MIAPOBOU CEKTOP (KOHYC).

VYceueHHas nupaMuia U yCEUYECHHBIN KOHYC.

Onemenmsi cghepuueckou ceomempuu. Konuueckue ceyeHus.

KacarenpHple mpsiMble W TUIOCKOCTH. BrmcanHble w omucaHHbie cdepbl. Kacawowuecs
cghepvi. Kombunayuu men epawyenusl.

Bekropsl 1 koopauHaTel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpPA HA UYUCIO. YTOJ MEXIY
BekTopamu. CKalsipHOE MPOU3BEIACHHE.

VYpaBHenue miockocTH. Dopmyrna pacCTOSIHUS MEXAYy TOYKaMH. YpaBHEHHE CQephl.
Dopmyna paccmoanus om mouxku 0o niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3adau u Ookazamenbcmgo meopem ¢ NOMOWDBIO 6EKMOPO8 U MemoooM
KOOpOuHam. SnemMeHmyl 2e0Mempuu Macc.

[Honarue o6bema. OObEeMbl MHOTOTPaHHUKOB. OOBEMBI TeNl BpaleHus. Akcuomsl obvema.
Bwv1600 ghopmyn 06vemos npamoyeonvroco napaniienrenuneda, npusmvl U nupamudvl. Popmyaslt 0as
HaxoxcoeHuss obvema mempasopa. Teopemvi 06 OMHOULEHUAX 0OBEMOS.

Ilpunoowcenus unmezpana K 6vluUCNIeHUI0 00BEMO8 U NO8epXHOCMel mell 8PAUeHUs.
ITnowaow cepepuueckozo nosaca. Obvem wapogozo cnos. Ilpumenenue 06vemMos npu peuienuu
3a0au.

[Mnomane chepsr.

Paszsepmra yununopa u konyca. Ilnomianp moBepXHOCTH LHMJIMH]PA U KOHYCA.

KoMOuHaImu MHOTOrpaHHUKOB U TEJ BPAIICHUS.

[Tono6ue B mpoctpancTBe. OTHOIIEHHE OOBEMOB W ILUIONIAJICH MOBEPXHOCTEH MOMOOHBIX
¢buryp.

Jsuoicenus 6 npocmpancmee: napamiebhbll NEPEeHOC, CUMMEMPUs OMHOCUMETbHO NIOCKOCU,
YEHMPATbHASL CUMMEMPIUSL, HOBOPOM OMHOCUMENTLHO NPSAMOL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCno1b308aHuem
cmepeomempuieckux Memooos.

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHs rPadoB 1 KOMOMHATOPHUKA

[ToBTopenue. Vcmonp3oBanue TaOIUI] ¥ AUArpaMM JUIS MPEACTABICHUS JaHHBIX. Pemienue
3a/1a4 Ha MPUMEHEHHE OIMUCATENIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX, HAUOOJBIIETO
Y HAaMMEHBIIIETO 3HAUCHUS, pa3Maxa, TUCIIEPCUN U CTAaHAPTHOTO OTKIIOHEHHsI. BrryrcieHue 4actor
U BEpPOSITHOCTEH COOBITHI. BBIYHMCIICHHE BEPOSTHOCTEH B ONBITAX C PaBHOBO3MOXXHBIMHU



JJMIEMEHTapHBIMU  HcxonaMu. Mcronb3oBaHWe KOMOMHATOPUKH. BbIUMCIeHHE BEpOSATHOCTEH
HE3aBUCHUMBIX cOoObITHH. Mconmp3oBaHue (pOpMYIIBI CIIOKEHHSI BEPOSTHOCTEH, quarpamMm ODiiepa,
nepeBa BepoaTHocTel, hopmynsl bepHymm.

Beposamnocmnoe npocmpancmeo. Akcuomel meopuu 8eposmHocmei.

VYcnoBHas BeposATHOCTb. [IpaBwiio  ymHOXeHHMs BepoATHOcTed. @opMysa  IOJIHOMU
BeposaTHOCTH. Popmyna baiieca.

JuckperHble ciy4yailHble BeJIWYUMHBI W pacrpezaesieHus. COBMECTHbIE pacIpeesiCHHUs .
Pacnpenenenne cyMMBbl M NPOM3BENCHUSI HE3aBUCHMBIX CIyYalHBIX BEJIWYMH. MaTtemaTudeckoe
OKMJIAaHUE W JUCHEPCHS CIlydailHOW BelWYMHBbI. MaremMatnuueckoe OXKUAaHUE U TUCTIEPCUS CYMMBI
CIIyYalHBIX BEJIUYHUH.

bunapnas Clly4aiiHas BEJIMYMHA, paclpeneneHue bepuymu.I'eomerpruueckoe
pactpeneneHre. buHOMHManbHOE pacHpeielieHMe M €ro CBOWCTBA. [ unepzeomempuueckoe
pacnpedenieHueu e2o c8oUCmad.

HenpeprbiBHble cinydaitHbie BeM4UHBI. [IMOTHOCTE BeposiTHOCTH. DYHKIUSA pacpeaeICHUs.
PaBHOMEpHOE pacnpeneneHue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpenenenue. DyHknus
Jlammaca.  Ilapamerpsl  HOpManibHOro  pacopegesneHus. [lpumepbl  CaydalHBIX — BEJIMYMH,
MIOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (IOIPEUIHOCTh M3MEPEHM, pocT 4enoBeka). [lenmpanvhas
npeodenvbHas meopema.

Hepagencmeo Yebwviwesa. Teopema Yebwviwesa u meopema bepuyanu. 3axon 6onvuiux
yucen. Bvlibopounsiii memoo usmepenus eeposmuocmeu. Ponv 3axkona 6onvuiux uucen 6 Hayke,
npupooe u obwecmae.

KoBapuanmst naByx ciy4dailHbIXx BenuuuH. [loHATHe 0 KOd(UIIMEHTE KOPPEIAINHU.
CoBMecTHBIE HAOMIOJCHUS JIBYX CIyYalHBIX BEUYMH. BbiOopoumbvlil KOIpduyuenm xoppensiyuu.
Jlunetinas pezspeccus.

Cmamucmuueckas eunomeza. Cmamucmuka Kpumepusi U ee YpPOGeHb 3HAYUMOCHIU.
IIposepka npocmetiwux eunomes. Imnupuieckue pacnpeoeieHus U ux cesa3b ¢ meopemudecKumu
pacnpedenenusamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. Huvekmusnvie u clopvekmusHvie coomseemcmesusi. buexyuu.
Jluckpemnuas nenpepvienocmo. [Ipunyun [upuxie.

Koouposanue. /leouunas 3anuco.

OcnosHvle  nowamusi  meopuu  epagos. Jlepesvs. Jlgouunoe Oepego. (Ceaznocme.
Komnonenmui ceésaznocmu. Ilymu na epaghe. diineposol u I amunbmonosst nymu.
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