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Beenenne

Pabouas mporpamma mo y4yeOHOMY mpenmMeTy «Matematuka» (VenyOieHubvili yposeHs)

pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU aKTaMHU:

Oenepanpubiii 3akoH oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny (€ MOCIEAYIOMUMA U3MEHEHUSIMN );

Konnenmust pa3BuTusi MaTemaTudeckoro oOpasoBanusi B Poccuiickoit ®Deneparum,
yTBepkeHa pacnopsbkeHueM [IpaBurensctBa PO ot 24.12.2013 Ne 2506-p;

[Tpuka3 MunuctepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 17.05.2012 Ne
413 «OO0 ytBepxaeHuu (enepalbHOr0 TOCYJapCTBEHHOIO0 00pa30BaTENbHOTIO CTaHaapTa
cpenHero odmiero 0opazoBaHus (C MOCIEAYIONTMMHI H3MEHEHHSIMH );

npuka3 MuHuctepcTBa oOpazoBanus u Hayku P® ot 31 mapra 2014 r. Ne253 «O6
YTBEP)KICHUH MEPEYHs YI€OHHKOB, PEKOMEH/IYEMBIX K HCITOJIB30BAHUIO MIPH PEaTU3AIIH
UMEIOIINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30oBaTEeNbHBIX MPOTrpaMM HA4adbHOTO
o011ero, OCHOBHOTO 001Iero, cpenHero o6mero o0Opa3oBaHUsS» (C MOCIEAYIOIIMMHU
M3MEHEHUSIMN )

[IpumepHasi ocHOBHasi 0Opa3oBaTelibHAsl MPOrpaMMma CpPEAHEro oO0Iiero oOpa3oBaHUs,
onobpeHa pernreHreM (QeAepaTbHOr0 y4eOHO-METOUYECKOr0 OOBEAMHEHUS TI0 00IeMy
obpa3zoBanuto (mpotokon 3aceqanus ot 28.06.2016 Ne 2/16-3);

ABTOpcKas mporpamma u y4eOHUK «Ajiredpa v Hayana aHanuzay (mpouIbHbIA YPOBEHb)
st 10-11 xkimaccoB cpenneit oo6mieoopazoBarenbHoi mkoibl (aBTop C.M.Hukonbckuit);
ABtopckas mporpamMma U yueOHHK «I'eomerpusi» (mpodunabHbI ypoBeHb) mig 10-11
KJIacCOB cpeniHel oOuieoopa3oBarenbHoi mikoubl (aBTop JI.C.AtaHacsH);

YMK:

- MaremaTuka: anrebpa W Hadajga MaTeMaTHYeCKOTO aHajiu3a, reoMeTrpus. I'eomerpusi.
10-11 xnaccel: yued. s o6meoO6pa3oB. oprauu3anuii: 6a3osblii u yrnyon. yposuu/ (JI. C.
AranacsH u 1ip.)- M.: [Ipocsemenue, 2019

- MaremaTtuka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaiau3a, reoMeTpus. Anrebpa u
Hayaja MatemaTtudeckoro anamuza. 10 kmacc: yueO. st o0meoOpa3oB. OpraHu3alui:
6a3oBbiid U yrny6n. ypoBuu/ (C. M. Hukonbsckuii, M. K. IToranos, H. H. Pemernukos u
ap..)- M.: IIpocsemenue, 2018

- MaremaTtuka: anreOpa W Hadaja MAaTeMaTHYECKOTO aHaau3a, TreoMeTpus. Anrebpa u
Hayayia MaTeMatuyeckoro aHammsa. 10 kmacc: yueb. mis oOmieoOpa3oB. OpraHU3AIlHil:
6a3oBbii U yrny6n. yposuu/ (C. M. Hukonbsckuii, M. K. Iloranos, H. H. Pemernukos u

ap..)- M.: IIpocsemenue, 2018



- Maremaruka: anreOpa W Hadala MaTeMaTHYeCKOTO aHajau3a, reoMeTpus. Anredpa u
Havaja MaTemaThueckoro ananms3a. 10 kimacc: y4e0. st o0rieoOpa3oB. OpraHU3aIUi:
6a3oBbiit u yriyos. ypoau/ (C. M. Hukonsckuii, M. K. Iloranos, H. H. PemernukoB u
1p..)- M.: IIpocsemienue, 2019

- Maremaruka: anrebpa ¥ Hayasa MaTeMaTH4YeCKOTO aHajiM3a, reoMerpus. Anrebpa u
Havaja MatemaThdeckoro ananms3a. 10 kmacc: y4e0. st o0IieoOpa3oB. OpraHU3aIUM:
6a3oBbiit u yriyos. ypoau/ (C. M. Hukonsckuii, M. K. Iloramos, H. H. PemernukoB u
ap..)- M.: IIpocBemenue, 2019

- Ilonmoxxenne o paboumx mporpaMmax ydeOHBIX HpOTrpaMMax Y4eOHBIX IPEIMETOB,
KypCOB MOV «Cpennsis mkonaNe2y (npukaz MOY «Cpennss mkosa Ne2y» oT
24.12.2018 r. Ne368/1)



|. Ilnannpyemble pe3yabTAThl OCBOCHHSI Y4eOHOI0 IIpeaMeTa

1.1 JInyHOCTHBIE PE3YIABLTATHL:

1) poccuiickyl0 TpaXJaHCKYI0 MJIEHTUYHOCTb, MAaTPUOTHU3M, YBa)KEHHE K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTH Iepel PoauHOM, TOpAOCTH 3a CBOM Kpai, CBOO Poauny, npouuioe u
HACTOsIIIEE MHOTOHAIIMOHAJIBLHOTO Hapoja Poccum, yBakeHHE TrOCYIapCTBEHHBIX CHMBOJIOB
(repO, dnar, rumH);

2) rpaKAAHCKYIO MO3ULMI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHHCKOro OOLIeCTBa,
OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TIpaBa W OOS3aHHOCTH, YBAKAIOLIETO 3aKOH W
IPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
IPUHUMAIOIET0 TPaJULHOHHbIE HAllMOHAJIBbHBIE U OOIIEYEIOBEUECKHUE TI'yMaHHUCTUYECKHE U
JIeMOKpaTU4YeCKHe LIEHHOCTH;

3) TOTOBHOCTH K Cily>kKeHHI0 OTEUECTBY, €r0 3alIUTE;

4) chopMUpOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOILIECTBEHHOW IMPaKTHKH, OCHOBAaHHOI'O HAa JHAJore KYyJbTYp, a TAKXKE Pa3IUYHBIX
¢dopM 0011ECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MECTA B MOJUKYJIbTYPHOM MHUPE;

5) chopMUPOBAaHHOCTH OCHOB CaMOpa3BUTHS W CAMOBOCIUTAHHS B COOTBETCTBHH C
0O0IIeYEeNTOBEYECKUMH IIEHHOCTSIMH W HWJACaTaMU TPa)XIaHCKOTo OOIIECTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKOH U OTBETCTBEHHOM IEATEIbHOCTH;

6) ToJlepaHTHOE CO3HAHMWE U MOBEACHUE B NOJMKYJIbTYPHOM MHUpPE, TOTOBHOCTb U CHOCOOHOCTh
BECTH JTMAJIOT C JPYTUMHU JIIOJIbMH, TOCTUTATh B HEM B3aWMOIIOHMMAHUS, HAXOUTH OOIIUE TSN
U COTPYAHHMYATH JJISI UX JIOCTHIKEHHS, CIIOCOOHOCTH NMPOTUBOCTOSTH MJICOJOTHH 3KCTPEMH3MA,
HallMOHAM3Ma, KCceHO()OoOUM, IUCKPUMUHAIMKU 1O COLHUAIBHBIM, PEIUTHO3HBIM, PAacOBBIM,
HallMOHAJIbHBIM MPU3HAKaM U APYTUM HETaTUBHBIM COLUAIbHBIM SIBJICHUSM;

(8B pen. Ilpukaza MunoOpunayku Poccun ot 29.06.2017 N 613)

7) HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JETHMH MIIQJIIETO BO3pacTa, B3pPOCIBIMH B
0o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, POEKTHOM U APYruX
BUJAX JIEATEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHNE HA OCHOBE YCBOEHUS O0IIIEUETIOBEUECKUX IICHHOCTEH;
9) rOTOBHOCTH M CIOCOOHOCTH K 00Pa30BaHUIO, B TOM UKCIIE CaMOOOPa30BaHUIO, HAa MTPOTSKEHUH
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY 00pa30oBaHUI0 KakK YCIOBHUIO
YCIIEHIHOM NMpo(hecCHOHABHON U 00IECTBEHHON AEATENbHOCTH;

10) scTeTnyeckoe OTHONICHWE K MHpPY, BKIIOYAs 3CTETHKY ObITa, HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA, CITOPTA, OOMIECTBEHHBIX OTHOIICHHIA;

11) npuHsATHE W peanu3alMio LEHHOCTeW 370poBOro u Oe3omacHOro o0pasza KHU3HH,

HOTpe6HOCTI/I B (I)I/I3I/I‘-ICCKOM CaMOCOBCPUICHCTBOBAHUH, 3aHATUAX CHOpTI/IBHO-OB,[[OpOBHTCJ'IBHOﬁ



NESTEIIbHOCThIO, HEMPHUSITHE BPEAHBIX TPUBBIYCK: KypEHUS, YIOTPEOJICHHUS  aIKOTOJIS,
HAPKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE U KOMIICTCHTHOE OTHOIIEHHE K (U3UYECKOMY U
NICHXOJIOTHYECKOMY 3JIOPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTHX JIOJCH, YMEHHE OKa3bIBaTh
MIEPBYIO MTOMOIII;

13) oco3naHHBII BBIOOp Oymymieid mpodecCuu W BO3MOXKHOCTEH peanu3alii COOCTBEHHBIX
JKU3HCHHBIX IUIAHOB; OTHOIICHHE K MNPO(EeCCHOHAIBHOW AEATENBHOCTH KaK BO3MOXXHOCTH
y4acTHsT B PCIICHHHM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJIAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0Jem;

14) chopMHUPOBAHHOCTh SKOJOTHYECKOTO MBIIUICHUS, TOHUMAHUS BIMSHUS COLHUAIHHO-
9KOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE MPUPOJHOW M COIUAIBLHOW CpEeIbl; MPHOOpETCHHE
OIIBITA DKOJIOTO-HAMPABJICHHOW JCSITEIbHOCTH;

15) oTBeTCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOIO MPUHSATHSI

EHHOCTEN CEMEMHON KU3HU.

1.2 MeranpeaMeTHbIE PE3YILTATHL:

Pecynamuenvie ynueepcanvnole yueonvie oeiucmeusn
BepinyCKHUK Hay4uTCH:

—  CaMOCTOSITENIBHO ONPENENATh e, 3aJaBaTh IapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM
MO3KHO OIIPENIEINTb, YTO L€JIb JOCTUTHYTA;

—  OLICHHMBAaTh BO3MOKHBIE MOCIIEACTBUSA JOCTHKECHHUS ITOCTABICHHOMN LIEIU B JEATEIbHOCTH,
COOCTBEHHOM >KHM3HM M JKU3HHM OKPYKAIOLIUX JIIOJIeH, OCHOBBIBAsICh HA COOOpPAXEHUSIX STUKU U
MODpAJIH;

— CTaBUTh M (POpMyIUpPOBaTH COOCTBEHHBIE 3a/la4d B 00pa30BaTEIbHONW JESATEIbHOCTH U
JKU3HEHHBIX CUTYalUsX;

— OLEHMBAThb pECypChbl, B TOM 4YHCJIE BpEMs U JPYTHE€ HEMaTepHalbHBIE PECYPCHI,
HE00XO0IMMBbIE /IS TOCTH)KEHUS TIOCTaBICHHOH 11ETIH;

— BBIOMpaTh MyTh JOCTUXKEHMS LENH, IUIAHUPOBAaTh pEIIeHHE IIOCTAaBICHHBIX 3ajad,
ONTUMU3HPYS MaTEpPUAIbHBIE 1 HEMaTEpUAJIbHBIE 3aTPATHI;

—  OpraHu30BBIBaTH 3(PQPEKTUBHBII MOUCK pPECYpCcOB, HEOOXOIUMBIX ISl JOCTHIKEHUS
IIOCTaBJICHHOM LIEJIN;

- COITOCTABJIATH HOJ’Iy‘lCHHBIfI pe3yiabTaT ACATCIBbHOCTH C IMOCTaBJICHHOM 3apaHeC LEJIbIO.



Ilo3nasamenvuvle ynusepcanvusle yueoHnvle Oeiicmeus
BbInyCKHUK HAy4YUTCH:

—  HCKaTh M HAaXOJUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHUs 3a71a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (Y4cOHBIC H
MO3HABaTEJIbHbBIC) 3a1a4H;

— KpUTHUYECKH OIEHUBAaTh W HHTEPIPETUPOBATh HMH(DOPMANMIO C pa3HBIX MO3UIUH,
pacro3HaBaTh ¥ GUKCUPOBATH MIPOTHUBOPEUHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;

—  HCIOJB30BaTh pPa3jIMYHbIC MOJCIbHO-CXEMAaTUYECKUE CPEACTBA Uil MpPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakXKe [MPOTUBOPEUYUN, BBIABICHHBIX B
WH(OPMAIIMOHHBIX UCTOUYHUKAX;

—  HaxoAWTh W MPUBOJIUTH KPUTUUECKHUE APTYMEHTHI B OTHOIIECHUU JACHCTBHUUN U CYXKICHHUI
JpPYroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTUYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAHWTH 32 PAMKH Y4YEOHOro MpEIMETa M OCYIIECTBISATH IICJICHANPABICHHBIN MMOUCK
BO3MOJKHOCTEH I IIIMPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS;

—  BBICTpauBaTh MHAMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

— MCHATH U YACPIKUBATDH Pa3HbIC ITIO3UIIUU B IMO3HABATCIIHFHOM JACATCIIbHOCTH.

KommyHnukamuenovie ynusepcaivHole yueonvle 0eiicmeus
BbInyCKHUK HAYYHTCS:

—  OCYHICCTBIISATH JCIIOBYF0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMH
(kak BHYTpH 0Opa3oBaTelbHON OpraHU3alluy, TaK M 3a €€ MpejeliaMu), MOoAOUpaTh MapTHEPOB
JUTSL IGTTOBOM KOMMYHUKAIIUUA MCXOMS M3 COOOpaKeHUH pe3yNbTaTUBHOCTH B3aUMOJACHCTBHUS, a
HE JIMYHBIX CUMIIATHI;

— TIpH OCYIIECTBIICHUH TPYNIIOBOH pabOThl OBITh KaK PYKOBOAMTENIEM, TaK M WICHOM
KOMaH/bl B Pa3HBIX poOJsX (Te€HepaTop e, KPUTUK, UCTIOTHUTENb, BHICTYMAIOIINMA, SKCIEPT U
T.1.);

—  KOOPJIWHHUPOBATH W BBINOJIHATH PabOTy B YCIOBHSX pPEATBHOTO, BHPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

—  pa3BepHYTO, JIOTHYHO W TOYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOIH30BAHHEM
aJICKBATHBIX (YCTHBIX M MMChbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(DJIUKTOTEHHBIC CHTYallMH M MPEIOTBpAIaTh KOH(IMKTBI 1O WX
aKTUBHON (ha3pl, BBICTpAWBaATh JCIOBYIO M OOpa30BaTEIbHYIO KOMMYHHUKAIHIO, W30eras

JIMYHOCTHBIX OIICHOYHBIX CY)K,HCHI/II‘/’I.



1.3 IIpeaMeTHBIC PE3YAbLTATHI:

DJIeMeHTBI TeOPHH MHOKECTB

BbInyCKHUK HAYy4YUTCH:

— CBOOOJHO oOIEepUpOBaTh MOHATUSAMU: KOHEYHOE MHOXKECTBO, JJIEMEHT MHOXECTBA,
IIOJIMHOXECTBO, IepeceyeHrne, 00beIMHEHUE U Pa3HOCTh MHOXECTB, YUCIIOBBIE MHOXECTBA
Ha KOOPAMHATHOM IIPSAMOM, OTPE30K, HHTEPBAJI, IOJIYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOU
TOYKOM, TpauecKoe NpeACcTaBICHNEe MHOKECTB Ha KOOPAUHATHOH IJIOCKOCTH;

— 3aJaBaTh MHOXKECTBA IIEPEUNCIICHUEM U XapaKTEPUCTUYECKUM CBOMCTBOM;

— ONEpHUPOBATH MOHATHUIMU: YTBEP)KICHHE, OTPULAHUE YTBEPXKICHMS, UCTUHHBIE U JIOKHBIC
YTBEP)KICHUS, IPUUHHA, CICICTBHE, YACTHBIN CITy4yail 00IIero yTBep KICHHsI, KOHTPIPUMED;

— IIPOBEPATH NPUHAJICKHOCTD 3JIEMEHTA MHOKECTBY;

— HaxXxOAWTh TepecedeHne M OObEAMHEHHE MHOXECTB, B TOM WYHCIE NPEACTABICHHBIX
rpau4ecKy Ha YUCIOBOM MPSIMOM M HA KOOPAMHATHOM IIJIOCKOCTH;

— IMPOBOJUTH J0Ka3aTeJbHbIE PACCYKIECHUS AJ11 000CHOBAHUS HCTUHHOCTU YTBEPKIECHUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

— UCIOJIB30BaTh YMCIIOBBIE MHOJKECTBA HAa KOOPAMHATHOM IIPSAMOM M Ha KOOPAMHATHOMU
IIJIOCKOCTH JIJIs1 OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

— IIPOBOJUTH JTOKA3ATEJIbHBIC PACCYKICHUS B CUTyalUsIX ITIOBCEIHEBHON KU3HU, IIPU PEILICHNUN
3a/1a4 U3 IpYyrux NpeIMeToB

BbINyCKHUK I0JIy4H BO3MOKHOCTh HAYYHTHCSH |

— onepuposamv NOHAMUEM OnpedeNeHus, OCHOBHBLIMU BUOAMU ONpedeleHUti, OCHOBHbIMU
sUdaAMU meopeM,

—  NOHUMAMb CYMb KOCBEHHO20 00KA3AMENbCMEA,

—  onepuposamv NOHAMUAMU CHEMHO20 U HECUEMHO20 MHOICECEA,

—  NpUMeHAmb MemoO MaAmemMamuyeckou UHOYKYuu O NPOBEeOeHUsl PACCYHCOeHUll U
00KA3amenbcmes U npu peuleHuu 3a0ad.

Yuciia 1 BbIpaKeHUs

BbInyCKHUK HAyYHTCH:

— CB000OAHO ONEepUpPOBaTh MOHATUSIMH: HATypaJIbHOE YHCIIO, MHOKECTBO HAaTypalbHbBIX YHCET,
[[EJIOE YHCIIO, MHOXECTBO IIeNBIX YHCEN, OOBIKHOBEHHAas JpoOb, JecATHYHAs JpoOb,
CMENIaHHOE€  YHWCJIO, pPAUUOHAIBHOE 4YHUCIO, MHOXXECTBO  palMOHAIBHBIX  YHCEIl,
MPPALMOHAIBHOE YHCIO, KOPEHb CTENEHH 1N, JEHCTBUTEIBHOE YHCIIO, MHOYECTBO
JNEUCTBUTENBHBIX  4YHUCEI, TEOMETpPUYECKas HWHTEpIpeTalysi HaTypajbHBIX, LEJBIX,
palOHaIbHBIX, JEHCTBUTEIBHBIX YHCET;

— TOHUMaTh U OOBICHATH PA3HUIY MEXIY IMO3WLHUOHHOW M HEMO3UIMOHHOM cHucTeMaMu

3allMCHU YHUCCII,



— TEPEeBOAUTH YMCIIAa U3 OJHON CHCTEMBI 3aIMCH (CUCTEMbI CUUCICHHS) B IPYTYIO;

— JI0Ka3blBaTb M MCHOJb30BaThb IMPU3HAKM JEIMMOCTH CYMMbl M TIPOM3BEIEHUS IIpU
BBINOJIHEHUH BBIUYMCIIEHUI U PELIEHUN 3a7ay;

—  BBINOJIHATH OKPYIJICHUE PAllMOHAIBHBIX U UPPALlMOHAIBHBIX YUCEN C 33JaHHON TOYHOCTBIO;

— CpaBHHUBATh JIEHCTBUTENbHbIE YHCIIA PAa3HBIMU CIIOCOOAMU;

— yINOpPSAJI04YMBaTh YHCIA, 3alMCaHHbIE B BUJE OOBIKHOBEHHOW M JECSITUYHOM ApoOH, yucia,
3allMCaHHbIE C MCIIOJIb30BAaHMEM apU(PMETHYECKOr0 KBaJpPaTHOIO KOPHS, KOPHEH CTEleHU
ooublIe 2;

— Haxoauts HOJl u HOK pa3nbiMu crioco6amu U UCII0JIb30BATh UX IPHU PELICHUH 33]1a4;

— BBINOJHATh BBIUUCIEHUS U IPeoOpa3oBaHUs BbIPAKEHHUM, colepXalluX JelCTBUTENIbHbIE
qucia, B TOM YUCIIe KOPHU HAaTypallbHbIX CTEIIEHEH;

— BBINOJHATH  CTAaHJAPTHBIE  TOXXIECTBEHHBIE NPeoOpa3oBaHUS  TPUTOHOMETPHUECKUX,

J'IOFapI/I(bMI/I‘leCKI/IX, CTCIICHHBLIX, HPPALKMOHAIIbHBIX BBIpa)KeHHﬁ.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCS:

—  Hocmuoicenue pe3ynomamos paszoena ll;

—  c80000HO ONEPUPOBAMb YUCTOBLIMU MHONCECNBAMU NPU PeUleHUU 3a0aY;

—  NOHUMAMb NPUYUHBL U OCHOBHBLE UOCU PACULUPEHUS YUCTOBBIX MHONCECTE;

—  81a0emb OCHOBHBIMU NOHAMUAMU MEOPUU 0eTUMOCU NPU PEUeHUU CIMAHOAPMHBIX 34044

—  umemv 6a308ble NPEOCMABILEHUsL O MHOICECMEE KOMNIEKCHBIX YUCEe,

— CB0000HO  GLINONHAMbL — MONCOECMBEHHbIE — NPEoOPA306aHUsL  MPUSOHOMEMPULECKUX,
JL02apUGMUUECKUX, CIENEeHHbIX BbIPANCEHULL

— gnademw ¢popmynou bunoma Heromona;

—  NPUMEHsIMb NPU peuteHul 3a0a4 meopemy o auxetuHom npeocmasienuu HOJJ;

—  npumeHams npu peutenuu 3a0a4 Kumatickyro meopemy 06 ocmamxax;

—  npumeHams npu peutenuu 3a0a4 Manyro meopemy @epma;

—  yMemb GbINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU CUCmeMe CHUCTIeHUS,

—  NPUMEHSIMb NpU  peuleHuu 3a0ay MmeopemuKo-yuciogble QVHKYUU: YUCIO U CYMMA
oenumenet, Qpyukyuio Jiinepa;

—  npuMeHamb Npu peuleHuu 3a0ay yenuvle opoou,

—  NpuMeHAmb Npu  peuwleHuu 3a0ay MHO20UNeHbl C  OeUCMBUMENbHBIMU U YedblMU
K03 puyuenmamu;

— 81ademb NOHAMUAMU NPUBOOUMbII U HENPUBOOUMDbIL MHOOUNEH U NPUMEHAMb UX HpU
peuteHul 3a0ay;

—  npumenams npu peutenuu 3a0ay OcHO8HYI0 meopemy anzebpbl,



NPUMEHAMb NpU  peuleHuu 3a0ady npocmetiuiue QYHKYUU KOMNIEKCHOU NepeMeHHOU Kak
2eomempuyeckue npeoopazo8aHus

YpaBHeHUs1 1 HEPABEHCTBA

BbInyCKHUK HAY4YUTCSH:

— CB000OIHO OMEpUPOBATH MOHSATUSIMU: YpaBHEHUE, HEPABEHCTBO, PABHOCHIILHEIC YPAaBHEHUS U
HEpPaBEHCTBA, YpaBHEHUE, SBISIONICECS CIEACTBUEM JIPYyroro YypaBHEHUs, YypaBHEHMUS,
PaBHOCHIIbHBIC Ha MHOYKECTBE, PAaBHOCHIILHBIC ITPEOOPa30BaHUS YPABHECHUI;

— pemiath pa3Hble BBl YPAaBHEHUN U HEPABEHCTB U HMX CHUCTEM, B TOM YHUCIIE HEKOTOpHIE
ypaBHeHus 3-ii u 4-ii cTeneHei, ApoOHO-paIMOHATBFHBIC U HPPAIIMOHATBHEIE;

— OBJIaJIETh OCHOBHBIMHM THUIIAMHU [10Ka3aTeNIbHBIX, JIOTAapU(PMHUUECKUX, HPPALUOHAIBHBIX,
CTENEHHBIX YPAaBHEHUN U HEPABEHCTB U CTAaHJAPTHBIMU METOJAMHU UX PELICHUN U TPUMEHSTh
WX MPU PEUICHUH 33]1aY;

— MPUMEHSTH TeopeMy besy K peleHuIo ypaBHeHU;

— MpUMEHSATH TeopeMmy Buera ams pemeHus: HeKOTOPBIX YPaBHEHUN CTETIEHH BhIIIE BTOPOK;

— TMOHUMAaTh CMBICI TEOPEM O PABHOCUJIBHBIX M HEPaBHOCWIBHBIX MPEOOPa30BAHMSIIX
YpaBHEHUN U YMETh UX JI0KA3bIBATh;

— BJIQJETh METOJIaMHU pPElICHHs YpaBHEHUH, HEPABEHCTB U UX CHUCTEM, YMETh BBIOUPATH METO
pelieHns 1 000CHOBBIBAaTh CBOW BbIOOD;

— HCIMOJNb30BaTh METOJ HMHTEPBAJIOB [UIsl pEUICHHs HEPaBEHCTB, B TOM YHUCIE JPOOHO-
paIMOHAaTIBHBIX U BKIIOYAIONIUX B €051 UppaIliOHATbHBIC BHIPAKCHHUS,

— pemarh anreOpanyecKue YpaBHEHHS U HEpPaBEHCTBA M HMX CHUCTEMBI C MapaMeTpamu
anredpanveckuM U rpapuuecKkuM MeToaMu;

— BJIAAETh Pa3HbIMH METOJAMHU JJOKA3aTeJIbCTBA HEPABEHCTB;

— pelarh ypaBHEHUS B LIEJIbIX YUCIAX;

— wn300pakaTh MHOXKECTBAa Ha IJIOCKOCTHU, 3a/laBaeMble yYpaBHEHUSMHU, HEPABEHCTBAMU U HX
CHUCTEMaMU;

— CBOOOJIHO HCIIOJIb30BAaTh TOXJAECTBEHHBIE MPeoOpa3oBaHUS TPH PEIICHUU YPaBHEHUH U
CUCTEM ypaBHEHUI

BbinyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

— c80000HO omnpedensimb Mun U  GLIOUPAMb  MemoO peuleHus NOKA3AMEIbHbIX U
J102apUpMU4ecKux ypasHeHull U HepaseHcmes, UppayuoHaibHbIX YPAGHEHUU U HepaeeHCms,
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCME, UX CUCTNEM,

—  C80000HO peulamsb cucmembvl TUHENUHbIX YPAGHEHULL,

—  peuiamb OCHOBHble MUNbl YPAGHEHUI U HEPABEHCME C NAPAMEMPAMU

—  npumensms npu peuwieHuu 3a0ay Hepasencmea Kowu — Byusakosckoeo, bepnyniu,

—  umemnov npedcmaeﬂeHue O HepaeseHcmeax Meofcdy Cpe()HZ/lMM CmeneHHbvIMu



DOyHKIUHA

BoinyckHUK Hay4uTCH:

— Brnagets moOHATHSAMU: 3aBUCUMOCTb BEIWYHMH, (DYHKIHS, apryMEHT M 3HauYeHHUE (YHKIIHUH,
00J1acTh OMpeneNeH!s ¥ MHOXECTBO 3HaueHUW (yHKIWU, TpadHuK 3aBHCHUMOCTH, Tpaduk
byHKIMKM, HYIH (YHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTaHHE HA YHUCIOBOM
MIPOMEXYTKE, yObIBAHUE HA YHCIOBOM MPOMEXKYTKE, HANOOJbIIEe U HANMEHBIIICEe 3HAYCHHE
(YHKIIUY HA YHCIIOBOM MPOMEXKYTKE, Mepruondeckas QyHKIUs, IEPUO, YeTHASI U HEedeTHas
(GyHKIHMH; YMETh IPUMEHATH 3TH MTOHATHUS IIPH PEUICHUH 33]1a4;

— BIIQJICTh MOHATHEM CTEeNeHHas (DYHKIHS; CTPOUTH e€e TpauK U yMETh MPUMEHSITh CBOHCTBA
CTENEeHHOUN (QYHKIIUU MTPH PEIICHUH 3a/1a4;

— BIIAQJETh MOHATHAMU TOKa3aTeabHas (YHKIHS, YKCIIOHEHTAa; CTPOUTh UX Ipaduku U yMeTh
MIPUMEHSTh CBOMCTBA MOKA3aTeIbHON (PYHKIIMU MIPH PEIICHUN 33]1aY;

— BJaJeTh NOHATHEM Jorapudmuueckas QyHKIUS; CTPOUTH ee rpaduK U yMEeThb NPUMEHATH
cBOIicTBa Jorapupmuueckoit GyHKIIMH IPU PEIICHUN 33]1aY;

— BJAJNETh TOHATHSIMH TPUTOHOMETPUYECKHE (QYHKIMH, CTPOUTh HX TpadUKH W YMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIUI MPU PELICHUH 3a/1a4;

—  BJIAJIETh IOHATHEM OOpaTHas (QYHKIUS; TPUMEHSITH 3TO MOHATHE ITPH PEIICHUN 33]1aY;

— TpPUMEHATH TMpPH pEHIeHHH 3aJad CBOWCTBAa (YHKIUI: YETHOCTh, MEPUOAUYHOCTD,
OTPAaHUYECHHOCTH;

— TPUMEHATH IPU PEIIeHUU 3a7a4 IpeodpazoBanusi rpadukoB HyHKIUI;

— BJaJeTh MOHATHSIMH YHCIOBas MOCIEI0BATENILHOCTh, apupMeTHdeckass U reoMeTpuyecKas
MIPOTPECCUS;

— TPUMEHATH MPU PEIICHUU 3a/1ad CBOMCTBA U MPHU3HAKU apU(PMETUIECKONW U TeOMETPUIECKON
IIPOrpECCUi.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:
—  81a0emv NOHAMUEM ACUMNIMOMbL U YMeMb €20 NPUMEHAMb NPU peuleHuu 3a0ay;
—  NpuMeHamb Memoobl peuleHUs Npocmetuux Oud@depeHyuanvHblX YpasHeHUuli nepeoco u

8MOPO20 NOPAOKOE

JIeMeHTBhI MATEeMAaTHYEeCKOI0 aHAJIN3a

BbInyCKHUK HAy4YUTCH:

— Bnanmers mnoHsATHEM OECKOHEUHO YOBIBAIOIIAs TEOMETPUYECKash MPOrpeccusi U YMeETh
MIPUMEHSATDH €0 IPU PELICHUM 3a/1a4;

— HNPUMCHATH U PCIICHUA 3a/1a4 TCOPUIO IMMPECACIIOB,



— BHaAeTh MOHATUAMH OECKOHEYHO Oojbplime W OECKOHEYHO Majlble  YHCJIOBBIC
MOCIIEIOBATEIbHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJbIIMEe U OSCKOHEUHO Mallble
MMOCJIC0BATEILHOCTH;

—  BJIQJICTh OHATUSMU: TPOU3BOIHAS (PYHKIIMH B TOUKE, IPOU3BOIHAS (DYHKIIHH,

—  BBIYUCIIATH TPOU3BOHBIC DJIIEMEHTAPHBIX (DYHKIIUN U MX KOMOMHAIINN;

— HCchenoBaTh (YHKIIUU HA MOHOTOHHOCTB M 9KCTPEMYMBEI;

— CTpOUTH Ipad)MKy U MPUMEHSTH K PEIICHUIO 33/1a4, B TOM YUCIIE C TapaMeTPOM;

— BJIAJICTh IOHATHEM KacarejbHas K rpa@uKy GyHKIMH U YMETh IPUMEHSTh €r0 MPU PEIICHUN
3a/1ad4;

—  BJIAJICTh MOHATUAMU IIepBoOOpa3Has (GyHKIIUS, ONPEICIICHHBIN HHTETPal;

— npuMeHATh Teopemy Hbrorona—JIeiOHMIIA M €€ CIIeICTBUS )i PEIICHUS 3a/ay.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHTbHCS:

—  €80000HO 61aA0emb CMAHOAPMHBIM — ANNAPAMOM  MAMEeMAMU4ecKko2o anaiuza  O0is
BbIUUCTICHUSI NPOU3BOOHBIX (DYHKYUU OOHOU NEPEMEHHOLL,

—  CB0O0OHO NPUMEHSIMb ANNAPAM MAMEMAMUYECKO20 AHAIU3A O UCCIeO08AHUSL YYHKYULL U
nOCMPOeHUsL 2PAPUKO8, 8 MOM YUCLE UCCTIe008AHUsL HA BbINYKIOCTb,

—  onepuposamsv NOHAMUEeM NepeoodPA3HOU PYHKYUU 051 peuieHusl 3a0ay;

— os1ademb OCHOBHbIMU ceedeHusimu 00 unmeepane Horomona—Jleibnuya u e2o npocmetiuux
NPUMEHEHUSIX,

—  onepuposams 6 CMAHOAPMHBIX CUMYAYUSX NPOU3BOOHBIMU BbICULUX NOPIOKOG;

—  yMemb NPUMEHSIMb NPU PEeUleHUU 3a0ay C8OUCMEA HeNPEPbIEHbIX QYHKYUIL,

—  yMemb NPUMEHsIMb NPU peuleHuu 3a0ay meopemvl Beliepwmpacca,

—  yMemb GbINOJHAMb NPUOTUICEHHbIE BbIUUCTICHUsL (MeMOObl PeleHUsl YPAGHEH U, BblYUCIeHUs
OnpeodeseHHo020 unmezpana);

—  yMemb NPUMEHAMb NPULONCEHUE NPOU3BOOHOU U ONPEOeNeHHO20 UHMe2Pald K pPeueHUuro
3004y ecmecmeo3HaAHUsL,

61a0ems NOHAMUAMU 6MOPAsL NPOU3BOOHAS, GLINYKIOCMb 2paguxka @yHKyuu u ymemsv

uccne008ams YYHKYUio Ha 6bINyKI0CMb

CTaTHCTHKA U TeopHsl BEPOSITHOCTH, JIOTUKA U KOMOMHATOPHKA

BbinycKHUK HAy4HTCS:

— OrnepupoBaTh OCHOBHBIMH OIMCATEIbHBIMH  XapaKTEPUCTUKAMHU YHCIOBOrO Habopa,
MOHATUEM I'eHepaibHasi COBOKYITHOCTb U BRIOOPKOI U3 Hee;

— ONepUpOBaTh MOHATHAMM: YaCTOTA MU BEPOSTHOCTH COOBITHS, CyMMa U TpOU3BENECHHE

BCpOHTHOCTCfI, BBIYUCIIATH BEPOATHOCTH COOBITHIT HA OCHOBE nmoacycTa 4uciia uncxoaos,



BII/ICTh OCHOBHBIMU TOHSATHUSMU KOMOMHATOPUKH W YMETh MX MPUMEHSTH MPH pPEUICHUH
3aj1ad;

UMETh TPEICTaBICHNE 00 OCHOBaX TEOPUU BEPOSTHOCTEI;

WMETh MPEACTABICHUE O JUCKPETHBIX W HENPEPBIBHBIX CIyYalHBIX BEJIWYMHAX U
pacnpeneneHusx, 0 He3aBUCUMOCTH CIIyYalHbIX BEJINYUH;

HWMETH MPEACTABICHUE O MATEMATUYECKOM OKUJAHUU U JUCIIEPCUU CIYYANHBIX BETUYUH;
HMMETh MPEACTABICHUE O COBMECTHBIX PACIPEAEIEHUAX CAYYANHBIX BETUYNH;

MMOHUMATh CYTh 3aKOHA OOJIBIINX YHCENl U BBIOOPOUYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
AMETh IIPEJICTABICHUE O HOPMAJIBHOM pACIpElNelICHUH U IPUMEpPAX HOPMAIBHO
pacipeesieHHbIX CIIy4alHbIX BEJIUYHH;

HUMETHh NIPEACTABIICHUC O KOPPECIIAINU CHy‘I&fIHBIX BCJIMYHH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

umems npedcmasiienue 0 YeHmpaibHOU NpedeIbHOU meopeme;

umems npedcmasiienue 0 8bl00POUHOM KOIDPuyuenme Koppersiyuu u TUHEUHOU pecpeccull;
uMemsb NpPeoCmasieHue 0 CMAmMUCMUYecKux unomes3ax u nposepke CMAmucmuyecKkoll
2unomeswvl, 0 CMAMUCMuKe Kpumepus u ee yposHe 3Ha4uMoCmu,

uMemsb npedcmasiienue 0 C8s3U IMRUPUYECKUX U MEOPEMUYECKUX PACIpeOesieHUll,

umMems npedcmasiieHue 0 KOOUpoBaHuu, 080UUHOL 3anucu, 080UUHOM depese;

81a0emsb OCHOBHbIMU NOHAMUAMU — meopuu 2pagos (epagh, eepwuna, pebpo, cmeneHwv
gepuiUnbl, NYMb 6 epaghe) u ymemsb NPUMEHAMb UX NPU peuleHul 3a0a4;

umems npedcmasiienue 0 0epesbsx U ymems NpUMeHsms NPU peuleHuu 3a0ay;

81a0ems NOHAMUEM C8A3HOCMb U YMeMb NPUMEHAMb KOMIOHEHMblL C8A3HOCMU NPU peuleHUl
3a0auy;

yMemb 0CYWecmanams nymu no peopam, o06xoovl pebep u eepuiut epagha,

umems npedcmasgierue 00 UNEPOBOM U 2AMUTLIMOHOBOM NYMU, UMeMb NPeoCmasieHue o
MpPYOHOCIU 3A0A4U HAXOHCOCHUSL 2AMUTLIMOHO8A NYML;

81ademsv NOHAMUAMU KOHEUHble U CUemHble MHOMCEeCMed U YyMemb UX NPUMEHAmMb npu
peuteHuu 3a0ay;

ymenib npuUMeHANtb Memoo Mamemamu4eckou uHOykuuu;

YMemb NpUMeHAmsb npuHyun /{upuxie npu peuieHuu 3a0ay

TexkcroBble 3a1a4n

BbINYCKHUK HAYYUTCS:

Pemrate Ppa3HbIC 3a1a4U MMOBBIIIEHHOMH TPYAHOCTH,
AHAJIM3UPOBATL YCJIOBUC 3alavu, BBI6I/IpaTB OIITUMAJbHBIA METO] peliCHus 3a1a4u,

paccMaTpuBasl pa3IuYHbIE METO/IbI,



CTPOUTH MOJIENIb PELICHUs 3a7aud, IPOBOAUTH J0KA3aTeNIbHBIE PACCYXACHUS TPU PEIICHUU
3aJauu;

pemath 3amauyd, TpeOyromue mepedopa BapuUaHTOB, NPOBEPKH YCIOBHH, BBIOOpa
ONITUMAJILHOTO PE3yJIbTaTa;

aHAJM3UPOBATh M MHTEPIIPETUPOBATH MOJTYUYECHHBIC PEIICHUS B KOHTEKCTE YCIOBHUS 3a]au,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAINE KOHTEKCTY;

NEPEeBOIUTh TPU PEIICHHH 3aJa4d MH(OpMAIMIO M3 OJHOW (OPMBI 3alHCH B JPYTYIO,

UCTOJB3Ys IPU HEOOXOTUMOCTH CXEMBbI, TaOIHIIbL, TpadUKH, TUarpaMMBl.

I'eomerpust

BbINYCKHUK HAYYUTCS:

Bnagerp reoMerpuuecKMMM — MOHSATHSIMU TpU  PELIEHUWU 337ad U IPOBEIACHUU
MaTEeMaTHYECKUX PACCYKICHUM;

CaMOCTOSITENTFHO  (POPMYITUPOBATH OIpPEICIICHUS] TEOMETPHUYECKUX (UTYp, BBIABHTAThH
THIIOTE3Bl O HOBBIX CBOWMCTBAX M INMPH3HAKAX I'€OMETPHUECKUX (UTYp M OOOCHOBHIBATH HIIU
orpoBepraTh Ux, 0000IIaTh WM KOHKPETH3UPOBATH PE3YJIbTaThl HA HOBBIX Kilaccax (Guryp,
IIPOBOJIUTH B HECIIOKHBIX CIy4asx KIacCUPUKALMIO (GUTYp 10 pa3IMYHbIM OCHOBAHUSM;
UCClIeIoBaTh YEPTEXKH, BKIOYas KOMOMHAUMU (Uryp, H3BJIEKaTb, MHTEPIPETUPOBATH U
1peoOpa3oBbIBaTh HH(OPMAIINIO, IPEACTABICHHYIO Ha YepTexkKax;

pelars 3aa4u reOMETPUYECKOrO COIEP)KaHUS, B TOM YHCJIE B CUTYyallUsX, KOI/Ia aJITOPUTM
pelIeHusl He clelyeT SBHO M3 YCJIOBHUS, BBINOJHATH HEOOXOIUMBIE IJIS PELIeHUs 3a/lauyd
JIOTIOJTHUTEJIbHBIE TOCTPOCHHUS, UCCIEI0BAaTh BO3MOKHOCTh IIPUMEHEHUsI TeopeM U (hopmy
JUIS pellieHus 3a/1ay;

yMeTh (JOPMYIHUPOBATh U JJOKA3bIBATh T€OMETPUUECKHUE YTBEPKACHNUS;

BJIa/IETh MOHATUSIMU CTEPEOMETPUHN: NTPU3Ma, MapaljIesenuIe]], MipamMuaa, TeTpa’ip;

UMETh TpPEJCTaBI€HHUS 00 aKcMoMax CTEPeOMETpPUM M CJEICTBUAX M3 HUX U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;

YMETb CTPOUTH CEYEHHS] MHOTOI'PAaHHUKOB C UCIOJIb30BAaHUEM PA3IUYHBIX METOJOB, B TOM
YHUCIIE U METOJA CIIEJIOB;

UMETh TPEJACTAaBICHUE O CKPEIIMBAIOIIMXCS MPSIMBIX B MPOCTPAHCTBE U YMETh HAXOIUTh
YTOJI U PACCTOSTHUE MEXKIY HUMU;

MPUMEHSTh TEOPEMbl O MapajUIeIbHOCTH MPSAMBIX U IUIOCKOCTEM B MPOCTPAHCTBE MpU
pelIeHnH 3a/1ay;

yYMETh IPUMEHAThH NapajielIbHOE IPOSKTUPOBAHUE [T N300paskeHus (pUryp;

YMETh IPUMEHSATH MEPIIEHIUKYISIPHOCTH MPSIMOM U TUIOCKOCTH ITPU PELICHNH 3a/1a4;



BIIQJIETh TIOHATUSMUA OPTOTOHAJIHHOE MPOCKTUPOBAHUE, HAKIIOHHBIE U MX MPOCKIUH, YMETh
MIPUMEHSITh TEOPEMY O TPeX MEePIEHAUKYISPAX MPU PEIICHUH 3a1a4;

BIIQ/ICTh MOHSATUSAMU PACCTOSTHHE MEXAY (GUTYpaMH B IPOCTPAHCTBE, OOIIHIA MEPIICHAUKYIISIP
JIBYX CKPEIIHBAIOIINXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEIICHUN 33]1aY;

BIIQJICTh TIOHATHEM YTOJ MEXIy NPSIMOHW M TUIOCKOCTBIO W YMETh HPHUMEHSTH €ro IpH
pElIeHNH 3a]1aY;

BIIQJICTh TOHSATUSMHU JABYTPAHHBIA YTOJ, YroJd MEXIY TIUIOCKOCTSMH, MEPICHIUKYISIPHBIC
TJIOCKOCTH M YMETh MMPUMEHSTH UX MIPH PEIICHUU 3aa4;

BJIQJICTh MOHATHAMHU IPH3Ma, HapajuIeCHuIe]l U MPUMEHATh CBOMCTBA MapajuleieHuie/ia
IIPY PEIICHUH 33]1aY;

BJIQJICTh TOHATHEM NPSIMOYTOJBHBIM IMapajUie/ieuIe] U MPUMEHATh €ro MpPU PEHICHUH
3a/1a4;

BJIQJICTh TIOHATHSMH IMUPAMUIA, BUJIbI IMPAMUJI, SJICMEHTHI IPABHILHON MTUPAMUJIBI U YMETh
MPUMEHSTh UX TPU PEIICHUH 3a/1a4;

HMMETh MPEJCTaBICHUE O TeopeMe Dijiepa, MpaBUIbHBIX MHOTOTpaHHUKAX

BJIQJICTh MMOHITHUEM ILIONIAIU MOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh MPUMEHSTh €0 MpU
pEIICHUH 33]1aY;

BJIQJICTh MOHATUSAMU TEla BpalleHus (LMIMHID, KOHYC, map u cdepa), UX CEUYCHUS U yMETh
MPUMEHSTh UX MPU PELHICHUH 3a/1a4;

BIIQ/IETh TOHATHSIMHM KacaTeJlbHble MTpPSMbIE M IUIOCKOCTH U YMETh NPUMEHATh U3 TIpH
pEIlIeHNH 33/1aY;

MMETh TPEICTaBICHHS O BIUCAHHBIX U OMHCAHHBIX cepax U yMeTb MPUMEHSATh UX MPH
pEIIeHNH 33/1aY;

BIIQ/IETh TIOHATUSAMU 00bEM, 00bEMBI MHOTOTPAaHHUKOB, TEJ BPAILlEHUS! U TPUMEHSTh UX TIPH
pEIlIeHNH 33/1aY;

HMMETh MPEJICTaBICHHE O Pa3BEepPTKeE IIIMHIPA U KOHYCA, ITOMIAAN MOBEPXHOCTH UIUHAPA U
KOHYyCa, yMETh MIPUMEHSITh UX TPHU PEUICHUH 3a/1a4;

MMETh TIPEJICTABJICHNE O TIOMaIu chephl U YMETh MPUMEHSTDH €ro IIPH PEIICHUH 3a71a4;
yYMETb peliaTh 3aa4d Ha KOMOMHAIIMY MHOTOTPAHHUKOB U TEJ BPAIICHHUS,

UMETh TPEJCTaBJICHNUE O MOJOOMU B MPOCTPAHCTBE U YMETh PEIIaTh 33/ladyll Ha OTHOIIECHUE
00BEMOB U TUIOIIAJIeH MOBEPXHOCTEH MOAOOHBIX GUTYP.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS:

Hmemv npeocmasnenue 006 akcuomMamuyeckom memooe,

gnadems NOHAMUEM 2e0MempuiecKue mecma modex 8 NPOCMpPancmee u ymems npUMeHsms

ux 0151 peuterus 3a0a,



yMemb NpUMEHAMb O  peulenus 3a0ad Ce0UCmea WNIOCKUX U O8Y2PAHHBIX Y2ll08,
MPexspanHo2o y2ia, meopemvl KOCUHYCO8 U CUHYCO8 O MPeXePaHHO20 yeld;

81ademsv NOHAMUEM NEPNEeHOUKYIAPHOE cedeHue NPUMvl U yMemb NPUMEHAMb e20 npu
peuteHuu 3a0ad;

umems npedcmasiienue 0 08OUCMBEHHOCIU NPABUTbHBIX MHO202PAHHUKOS,

81ademsv NOHAMUAMYU YEHMPAbHOe U NAPAIeNIbHOe NPOeKMUPOSanue U NPUMEHAMb Ux npu
nocmpoenuy ce4eHull MHO202PaHHUKO8 MemoOOM NPOeKyUll,

uUMemsb npeocmasienue 0 pasgepmrKe MHO20SPAHHUKA U Kpamuyatiuem nymu Ha HO8epXHOCU
MHO202PAHHUKA,

umems npedcmasiienue 0 KOHUYECKUX ce4eHusx;

umMemsb npeocmasienue 0 Kacaowuxcs cgepax u KoMOUHAyuu men 6PAWeHUs U YMemb
NPUMEHAMb UX NPU PeUeHUU 3a0ay,

NPUMEHAMb NPU PeueHUU 3a0ay QOpMyLy paccmoanus om mouku 00 NIO0CKOCMU,

81a0emsb PAasHbIMU CHOCOOAMU 3A0AHUSL NPAMOU VPABHEHUAMU U YMemb NPUMEHAMb Npu
peutenuu 3a0ay;

NPUMEHAMb NPpU peueHuU 3a0ay U 00Ka3ameibCcmee meopem GeKMOpPHbILL Memoo U Memoo
KOOpOuHam;

umemv npedcmasieHue 00 axkcuomax obvema, npumeHsmvb  opmyivl  00bEMO8
NPAMOY20IbHO20 Napalieienunedd, Npusmsl U NUPAMuosl, mempas0pa npu peueHuu 3a0ay,
npUMeHsImb meopemvl 00 OMHOUEHUSX 00beMO8 NPU peuleHUul 3a0ay;

npuMeHsmb UHmeepan O BbIYUCIEHUs O00beMO8 U NOBepXHOCMel mell  8paujeHus,
BbIYUCTICHUS NIOWAOU Cheputecko2o nosica u 06vbema Waposoco Closi;

umems npeocmasieHue O OBUNCEHUAX 6 NPOCMPAHcmee. NAPANLIebHOM NepeHoce,
CUMMempuyu  OMHOCUMENbHO  NJIOCKOCMU,  YEHMPAIbHOU — CUMMEmMpUl,  Nnosopome
OMHOCUMENbHO NPAMOU, BUHMOBOU CUMMEMPUU, YMeMb NPUMEHIMb UX NPU PEUeHUU 3a0ay,
umems npedcmasiienue 0 nIOWAaoU OPMOOHANILHOU NPOEKYUL;

umems npeocmasiienue 0 MpPexepaHHOM U MHOCOSPAHHOM Yele U NPUMEHAMb CE0UCmEd
NIOCKUX Y2ll08 MHO20SPAHHO20 Y2lld NPU peulenuu 3a0a4;

umMemsb npedcmagieHus 0 npeodpaszoeanuu no0odUs, 20MOMemuy U ymMems NPUMEHAMb UxX
npu pewenuy 3a0ay,

yMemb pewams 3a0auu Ha NIOCKOCMU Memooamu cmepeomempuu;

yMemsb npuUMeHAmb hopmyivl 005eM08 npu peuieHuu 3a0ay



Il. Conep:xanne yueGHOro mpeamera

10 kaacc (204 yaca)

Aure0pa ¥ HayaJIa aHAJIU3A
HeiicTBUTeIbHBbIE Yncsia (12 yacoB)

[Tonstue aeiicTBuTenbHOTO ynciaa. CBOMCTBA JEWCTBUTEIBHBIX YUCeI. MHOXKECTBA YHCEI
W Oomnepaluu Haj MHOXecTBaMu uucen. Memoo mamemamuueckoti unoykyuu. Gopmyinsl dyucia
MePECTAaHOBOK, COYETAaHWUM, pa3MelleHuid. Pemenne koMOMHATOPHBIX 3aaad. JlokazaTenbCTBO
HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(METHUYECKOM U CpPEJHEM TI€OMETPUYECKOM JABYX
quced.

Henumocts 1nenbix uncen. Jlenenne c ocratkoMm. CpaBhHeHus. Pemienne 3amau ¢

OEJIIOYUCIICHHBIMH HEU3BCCTHBIMU.

PaunuonasbHble ypaBHeHHs1 U HepaBeHcTBa (18 yacoB)

PaunonaneHble BEIpaK€HHS. MHOTOWIEHBI OT HECKOJIBKUX IIEPEMEHHBIX, CHMMETPUYECKHE
MHorowieHsl. ®opmyina OuHoma HploToHa, cBolicTBAa OMHOMUHAIBHBIX KO3 (UIHMEHTOB,
TpeyroiabHuK ITackans. @opMyiibl COKpaIIEHHOTO YMHOKEHUS I CTApIIUX CTEIEHEH.

MHoOrouseHsl OT OJTHOM NEPEMEHHON. [[enMmMocTh MHOrO4YI€HOB. JleeHne MHOTOWIEHOB C
ocTaTKOM. ParroHanbHbple KOPHH MHOTOWICHOB C IenbiMu Kodduuuentamu. Cxema [ oprepa.
Teopema be3y. Uucno kopHelt MHOroweHa. Pemenue nenbix anreOpandeckux ypaBHEHUI.

PanmonanpHble ypaBHEHUS U HEPABEHCTBA, CUCTEMbI PAllMOHAJIbHBIX HEPABEHCTB C OJHOU

IIEPEMEHHOM.

Kopenb crenenu n (12 yacos)
[Mousitre GyHKIMH, ee 00IaCTH ONMPEACICHUS U MHOKECTBA 3HaueHui. DyHkiws Y = X",
rae N €N, ee croiictBa u rpaduk. [lorsiTe KOpHS crermeHn N>1 W €ro CBOWCTBa, MOHSTHE

apuhMeTUIECKOr0 KOPHS.

CreneHb no0KUTEIbHOTO yncia (13 yacos)

ITongatue cremeHu ¢ palrOHAJIBHBIM II0KAa3aTCJICM, CBOMCTBa CTEIEHU C palrOHaJIbHBIM
nokazareneMm. [lonsitue o npenene nocinenoBareabHOCTH. CylecTBOBaHUE MpeIiesia MOHOTOHHOM
Y OTPaHMYEHHOM MmocieqoBaTebHOCTU. TeopeMbl 0 mpenenax nociefgonarenbHocTel. [lepexon
K IpeAeliaM B HEpaBeHCTBax.. JlnMHa OKpPY)KHOCTM M IUIOIIAJb Kpyra Kak Mpeesbl
nocneaoBarenbHocTed. Pspl, 6eckoHeUHasi reoMeTpuyecKkas nporpeccus u ee cymma. ducio e.

[TonsiTve cTemeHu ¢ ACHCTBUTENBHBIM TMOKa3aTeneM. [loka3aTenpHas QyHKIWS, €€ CBOWCTBA U

rpaduk.



Jlorapudgwmsi (6 yacon)
Jlorapudm uucna. OcCHOBHOE JOrapupMHUECKOe TOXAecTBO. Jlorapupm mpousBeneHus,
YaCTHOTO, CTETIICHH, Iepexo/] K HOBOMY OCHOBaHHMIO. [/leCATHUYHBIN M HaTypaJbHBII JOTapu(MBI.
[IpeoOpa3oBanme BRIpaKEHUH, COEPIKAIINX JTOTapU(PMBI.

Jlorapudmuueckas pyHKIuUS, €e CBOWCTBA U TpaduK.

IIpocreiimme nmoka3arejbHbIe U JJOrapuMuvYecKue ypaBHeHUsI M1 HEPABEHCTBA MeETO/bI
ux pemenus (11 yacos)

[Toka3zarenbHbIE U JTOTapruPpMHUUECKHE YPAaBHEHHUS U HEPABEHCTBA U METOMBI X PEIICHUSI.

CuHyc ¥ KOCHHYC yIJia U 4yucia (74acos)
[lonsitue yrna u ero mepsl. Pagnannas mepa yria. OnpeneneHre CHUHYca U KOCHHYcCa
yriaa v yucina. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO JJIsi CUHYca U KocuHyca. [loHsaTus

apKCUHYCa, apKKOCHHYCA.

TaHreHc M KOTaHIreHC yrjia u 4yucja (6 yacoB)
OnpeneneHue  TaHreHca M KoTaHreHca  yria. OCHOBHBIE TPUTOHOMETPUYECKHE

TOXACCTBA AJI TAHI'€HCA U KOTaHI'CHCA. Ilonstue APKTAHI'CHCA U apKKOTAHI'CHCA.

®opmy.ibl ciaoxenns (11 yacon)

CuHyc, KOCUHYC U TaHT€HC CYMMBI U Pa3HOCTH JIBYX apryMeHTOB. D@OpMyJibl IPUBEICHHUS.
CuHycC M KOCHHYC JIBOMHOTO apryMeHnTta. @opmynsl nonosunnoz2o apeymenma. llpeodpaszoBanue
CyMMBl TPUTOHOMETPUYECKUX (YHKIUH B TPOU3BEIACHHE M TPOU3BEACHUS B CyMMY.
Buvipaoicenue mpuconomempuueckux QyHKyull uepe3 mMAaHeeHC NOJNOBUHHO20 aApPZSYMEeHMmA.

[IpeoOpazoBanre TPUTOHOMETPUIECKUX BBIPAKEHUM.

TpuronoMmerpuyeckue GPyHKIIMH YHCIOBOT0 apryMeHTa (9 4acos)
Tpuronomerpuyeckue (yHKIHMH, MX CBOWCTBA M IpadUKH, NEPUOJUYHOCTH, OCHOBHOIM

HEPUOIL.

Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (12 yacoB)

Pemienne  mpocTeHIIMX — TPUTOHOMETPUYECKUX  ypaBHEHMU. TpUroHOMeTpHUYEecKHe
YPaBHEHUs, CBOJAIIMECS K NPOCTEHINIMM 3aMEHOM HEW3BECTHOrO. [IpuMeHeHue OCHOBHBIX
TPUTOHOMETpHUECKUX (GOpMYI Ui pelieHus ypaBHeHHH. OTHOpOJHbIE ypaBHEHUS. Peutenue
mpuzoHomempuieckux Hepasecme. HepaBeHCTBa, cBOAAIMECS K IPOCTEHINMM 3aMEHOU

HEU3BECTHOI0. BBeAeHNE BCIOMOraTeaIbHOIO yria. 3ameHa HEM3BECTHOrO t=SINX + COSX.



BeposiTHOCTB coObITHIH. YacTOTa, yCJI0BHASA BEPOATHOCTH (8 4acoB)
TabnuuHoe W rpaduyueckoe MpeacTaBlIeHUE AAHHBIX. Yucnosvle xapakxmepucmuku psaoos
OQHHbIX.
[Toouepénuplii ¥ OAHOBPEMEHHBIN BHIOOP HECKOIBKUX 3JIEMEHTOB M3 KOHEUHOTO MHOXKECTBA.
DneMeHTapHbIe UM CJIOXHBIE COOBITHSA. PaccMoTpeHue ciydaeB W BEPOATHOCTh CyMMBI
HECOBMECTHBIX  COOBITHI, BEPOSTHOCTh IPOTUBOMOJOKHOTO COOBITUS.  [lonamue o
He3asucumocmu coovimuil. Bepoamnocms u cmamucmuveckas yacmoma HACMYNIEHUS

cobvlmusl.

IloBTOpeHue kKypca ajaredpbl 1 MaTeMaTH4YecKoro anajausa 3a 10 knacc (11 yacoB)

I'eomeTpus

I'eomeTpus Ha iiockocTH (12 YyacoB)

CBoiicTBa OHMCCEKTPHCHI yIila TpPEYrojbHHKA. PerieHue TpeyronbHUKOB. Beramcienue
OuCCeKTpUC, MeluaH, BBICOT, pajilycoOB BIMCAHHOM M ONHUCAHHOM OKpYXHOCTeH. POopMyIbl
IUIOINAAM TpeyrojabHUKa: popmyna ['epoHa, BeIpaskeHHs IUIOIMIAN TPEYTrOJIbHUKA Yepe3 pajuyc
BIIMCAHHOW U ONHCAHHOM OKPY>KHOCTEM.

Boblunicnenuss yrioB ¢ BepIIMHOM BHYTPM M BHE Kpyra, yrja MeExXay XopJaMu U
KacaTenbHOU. Teopema 0 IMPOU3BENEHUU OTPE3KOB XOpH. Teopema 0 KacaTeIbHOM U CEKyILEH.
Teopema 0 cyMMe KBa[paTOB CTOPOH M JUaroHaJlel napajuleaorpaMma.

Teopema Yesvr u meopema Menenas.

BBenenue B crepeoMerpuio ( 3 4acoB)
OCHOBHBIE TIOHSTHUS CTEPEOMETPUH (TOYKA, MpsiMasi, TNIOCKOCTh, MPOCTpaHCTBO). [TonsTHE

00 aKkCHOMaTHUYECKOM CI0co0€e MOCTPOEHUS TEOMETPHH.

IMapa/uienbHOCTH NPAMBIX U ILIOCKOCTEH (16 YacoB)

[TapamienpHOCT TPAMBIX, NPAMON M INIOCKOCTH. B3aMMHOE pacnojioKeHUE MPSIMBIX B
MPOCTPAHCTBE. YTON MexAy aByms mnpsmbeiMu. [lapamnensHocTh miockocten. Terpasap u
napasuieJenume].

[TapamnenpHoe  mpoekTHpoBaHue.  OproroHanbHoe — mpoekTupoBanue.  [lmomansb
OpPTOTOHAJIBHOW MPOEKIMM MHOTOyrojbHHKa. M300paskeHHe NpOCTPaHCTBEHHBIX (DUTYD.

[{eHTpanbHOE MPOEKTUPOBAHUE.

IMepnenanKyJIsIpHOCTH NPSAMOii 1 MI0cKocTH (17 YacoB)
[lepnieHAUKYIAPHOCTD MIOCKOCTEN, IPU3HAKU U CBOMCTBA. IlepnenauKyaIsspHOCTD MPSAMOi

U IJIOCKOCTHU. JIBYIpaHHBIM yroi, JIMHEWHBIA yros ABYrpaHHoro yria. llepnenaukyisap u



HAKJIOHHBIE. YTOJI MEXKIY NPSMOH U IIIOCKOCTBIO.
PaccrosiHus oT TOUKM 10 IUIOCKOCTH. PacctosHue oT mpsMoin 10 miockocTu. PaccrosiHue

MCXKAY napaljlCIbHbBIMHA ITJIIOCKOCTAMU. Paccrosmue MCKAY CKPCIIMBAOIIUMUCA IIPAMBIMU.

Mmuororpannuku (14 yacoB)

Bepmmmnbl, pebpa, rpaHn MHOTOTpaHHHMKA. PasBeprtka. Mwuococpanmbvie yenvi. BhITyKibe
MHororpanHuku. Teopema Diisepa.

[Ipusma, ee ocHoBaHuUs, OOKOBBIE peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. [lpsimas wu
HakJIoHHas npu3Ma. [IpaBunbHas npusma. [lapamienenunen. Kyo.

[Tupamuna, ee ocHoBaHue, OOKOBBIE peOpa, BHICOTA, OOKOBAasi MOBEPXHOCTh. TpeyronbHas
nupamua. [IpaBuibHas nupamuaa. Y cedeHHas TUpaMua.

Cummetrpun B KyOe, B mapajieienure/ie, B IpusMe u nupamunae. Ilonamue o cummempuu
8 npocmpancmee (Yenmpanvhas, oceeas, 3epkanbHas). IIpuMepsl CUMMETPUN B OKpYKarOILEM
MHUpE.

Ceuenust MHOrorpanHuka. [loctpoenue ceueHui.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPAaHHHUKAX (TeTpadqp, KyO, OKTa’aAp, MOAEKadap U

HUKOCAdIP).
IToBTOpeHue Kypca reoMmeTpuu (6 4acos)
11 kaacce (204 yaca)
Auare0dpa u HayaJIa aHAJIN3a
dynknuu 1 ux rpadpuku (20 yacos)
Oynkuuu.  OOnacTh ompeaeneHus M MHOXKeCTBO 3HadeHHH. ['papux QyHKIUM.

[Toctpoenue rpadukoB (QyHKUMH, 3alaHHBIX pa3iMYHbIMH criocoOamu. CBoicTBa (QYHKIUIL:
MOHOTOHHOCTb, Y€THOCTh W HEYETHOCTb, IMEPUOJUYHOCTb, OrPAHUYEHHOCTb. I[IpoMexyTKu
BO3pacTaHUsd W YyObIBaHUS, HaumOoJblllee M HaMMEHbIIEEe 3HAYEHUs, TOYKH HKCTpeMyMa
(JlokampHOrO  MakcuMyMa W MUHMMyMa. ['paduueckas uHTepnperauus. [Ipumepst
(GYHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEAJIbHBIX MPOIECCAX U SIBICHUSX.

[TpeoOpa3oBanust rpauKoB: MapajuleIbHBIA MEPEHOC, CUMMETPHUSI OTHOCUTEIIBHO OCEH

KOOpAWHAT U CUMMETPUA OTHOCUTCIIbHO Havdalla KOOPAUHAT, CHMMETPUS OTHOCUTCIIBHO HpHMOI\/'I

y=xX , pacmsidicerue u cocamue 800Jb 0cell KOOPOUHAM.
[TousiTue 0 HenpepbIBHOCTH QYHKIUH. OCHOBHBIC TEOPEMBI O HEMPEPHIBHBIX (PYHKITUSIX.
Ilonamue o npedene ¢ynxyuu 6 mouxe. Illogedenue @yHxkyuii Ha 6GecKOHEUHOCHIU.
Acumnmomol. Bepmuxanvbhbie u 2Opu30HmMAaibHble acumnmomol pagukos. I paguxu opooHo-

JIUHEIHBIX DYHKYULL.



Cnoxnas ¢ynkuus (kommosuius ¢yHkuuid). BzaumHo oOpatnbie ¢yHkumu. OOmacts
ompeneneHuss W o0macTh 3HaueHuil oOpatHOW ¢yHkumu. I'paduk oOpartHOM QyHKIUH.
Haxoxnenune ¢yHkiuu, obpaTtHoil maHHOW. OOpamuvie mpucoHomempuvecKue QYHKYuu, ux

ceoticmea u 2paguxu.

IMpousBoaHasi u ee npuMeHenue (27 4acon)

[TonsiTue 0 Mpon3BOAHON HYHKIHMH, PU3HUESCKUI M T€OMETPHIECCKUN CMBICI IPOU3BOTHOM.
VYpaBHeHue KacaTenbHOH K rpa@uky GpyHkiuu. [Ipon3BoaHble CyMMBI, pa3HOCTH, TIPOU3BEICHUS
U 4acTHOro. IIpoW3BOJHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIMHA. [Ipoussoonsie CrodxicHOU U
obpamuou ¢@yukyuti. Bropas mnpousBomHas. [IpuMeHeHHE NPOU3BOMHOW K HCCIICIOBAHHIO
byHK1MI ¥ nocTpoeHuto rpadukos. VMcnonap3oBaHue NPoOU3BOIHBIX NMPU PEIICHUU YPaBHEHUN U
HEPABEHCTB, MPU PEHICHUH TEKCTOBBIX, (PU3NYECKUX M T€OMETPHUECKUX 3a/lad, HaXOKJICHUU
HauOOJBIINX U HAUMEHBIINX 3HAYEHUH.

[Tpumepsl KCHOJB30BAHUS MPOU3BOJHOW Ul HAXOXACHHS HAWIY4YLIEro PpEUIeHHs B
NPUKIAIHBIX 3afadax. HaxoxaeHue CKOpOCTH A Ipolecca, 3aJaHHOro (Gopmynol wuiu
rpaduxom. Bropas npousBogHas u ee GU3NUECKU CMBICTT.

IlepBooOpa3nas u muaTerpai (13 yacon)

[Tnomane xpuBojuHeiiHOW Tpanenuu. IloHdaTne 00 omnpeneneHHOM HMHTErpase.
[lepBoobOpaznasa. IlepBooOpasHbie  siemeHTapHbIX  (yHKuui. [IpaBuna  BeIYMCIEHUS
nepBoobpasubix. @opmyna Hetotona-Jlel6numa. [Ipumeps! npuMeHeHus HHTerpaia B Gpusuke u
TEOMETPHH.

YpaBHeHusi 4 HepaBeHcTBa (57 yacoB)

MHorouwiensl OT JABYX TIEPEMEHHbIX. MHo2ounenvl 0m HeCKONbKUX NepeMEeHHbIX,
cumMmempuyeckue

OcHOBHBIE TpPHEMBl PELIEHUS CHUCTEM YpaBHEHHWH: TOJCTaHOBKa, ajredpanyeckoe
CJIOKEHHE, BBEJICHHE HOBBIX NEpPEMEHHBIX. PaBHOCHIBLHOCTh ypaBHEHHM, HEPABEHCTB, CUCTEM. .
Pemenne nppalumoHanbHBIX HepaseHcms. PellleHne CUCTeM ypaBHEHUMN C JBYMsI HEU3BECTHBIMU
IIPOCTEHMIINX TUIIOB. PerleHne cucTteM HEpaBEHCTB C OHOM IIEPEMEHHOM.

Jloka3aTenbcTBa HepaBeHCTB. HepaBeHCTBO O cpenHeM apu(pMETHUECKOM U CpPEeIHEM
FeOMETPUUECKOM JIBYX uuceln. [lepexoo k npedenam 6 HepaseHCcmeax.

Hcnonb3oBanue CBOMCTB U rpaduKOB (PYHKIUI NP pelIeHNH YpaBHEHHI U HEpaBEHCTB.
Meton uHTepBanoB. M300pakeHHEe Ha KOOPJMHATHOW IUIOCKOCTH MHOXKECTBA pEIICHHH
YpaBHEHU U HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CHUCTEM.

[IpuMeHeHre MaTeMaTHYeCKUX METOJIOB JUIsl pEIICHUs COJIep)KaTeNbHbIX 3a/1ad U3
pasNMYHbIX obOnacTeil Hayku M TpakTUKU. MHTepmperauus pe3yiabTaTra, y4deT pealbHbIX
OTpaHUYECHUU.

IToBTOpeHue Kypca ajaredpbl 1 MaTeMaTHYeckoro ananausa (19 yacon)



I'eomerpus
BexTops (6 4acos)
Bekropel. Moayns BekTopa. PaBeHCcTBO BekTOpOB. CIi0OkKEHHE BEKTOPOB M YMHOKEHHUE
BekTopa Ha uyucio. Koopaunatel BekTopa. KommuianapHele BekTOpbl. PasnoskeHue mo tpem

HCKOMIIJIaHApPHBIM BECKTOpPAaM.

Metoa koopauHaT B nmpocrpancrse (15 yacos)
JlexkapToBbI KOOPJIMHATHI B IIpocTpaHcTBe. PopMyiia pacCTOSHUS MEXKAY ABYMS TOUKAMH.
VYpaBuenus cepsl u niockocmu. DPopmyna paccmosHus om mouku 00 NIOCKOCMU.
VYron mexay Bektopamu. CkansipHOE MPOU3BeACHHE BEKTOPOB. KosinHeapHbie BEKTOPHI.

Paznoxenue BEKTOpa 110 AIBYM HCKOJUIMHCAPHBIM BEKTOPAM.

Tena u noBepxHocTu BpameHus (16 yacon)
[Mumuanp m koHyc. YcedeHHbIH KoHyc. OcCHOBaHHE, BBICOTa, OOKOBasi MOBEPXHOCTH,
oOpa3yromas, pa3Beprka. OceBble CeUeHUs U CEUEHUS NapasuieIbHble OCHOBAHUIO.
[ap u chepa, wux cedenus. mmunc, eunepdoona, napabola Kaxk ceyeHus KOHYcA.
Kacamenvnas nnockocmo k cgepe. Cehepa enucannas 6 muocoepannux. Cehepa onucanuas
OKOJI0 MHO202PAHHUKA.

I_[I/IJ'II/IHI[pI/I‘leCKI/IC N KOHUYCCKHUC ITOBCPXHOCTH.

OO0beMbl TeJl U IJIOIIAAU UX MoBepxHOcTeil (17 yacoB)
[Tonsitue 06 o6beme Tena. OmuouieHue 00bemos NOOOOHBIX mell.
@opmynbsl 00bemMa Kky0a, MTPSMOYTOJBHOTO TMapajulefienunena, MPU3MblL, [HUIUHAPA.
@opmynsl o0beMa mHpaMuAbl U KoHyca. DopMyInbl IJIOMAAM TMOBEPXHOCTEH IMIMHApPA U

kKoHyca. @opmysbl 00beMa 1mapa U miouaau chepsl.

IToBTOpenune reomerpun (14 yacos)



I1l. TemaTnueckoe NJIaHMpOBaHHUE

Tema Konnuectso
4acoB
10 k1ace
AJiredpa 1 HayaJia aHAJIN3a
1. | Ilenple u nelicTBUTEIbHBIC YHCIIA 12
2. | PanmoHanpHbIC ypaBHEHHS M1 HEPABCHCTBA 18
3. | KopeHns crenenu n 12
4. | CreneHb NOJOXKUTEIHHOTO YHCIA 13
5. | Jlorapudmsl 6
6. | [Ipocreiimue nmoka3aTeabHbIC U JOTapU(PMHUUECKHEC 11
ypaBHEHHS U HEPaBEHCTBA
7. | CuHyc, KOCUHYC yria 7
8. | TaHreHC M KOTaHTEHC yrIJia 6
9. | ®opmyIbl CIOKEHHUS 11
10. | TpuronoMmerpuueckue GyHKIIMU YUCIOBOTO apryMeHTa 9
11. | TpuroHoMeTpuuecKue ypaBHEHUsI U HEPABEHCTBA 12
12. | DnemenTsl TeOpuM BeposiTHocTed. YacToTa. YcaoBHAsI BEpOSITHOCTh 8
13. | loBropeHue 11
UTOro 136
I'eomerpus
14. | Hekoropsle cBeieHUS U3 IUIAHUMETPUH 12
15. | ITapamnenbHOCTh NMPSMBIX U TUIOCKOCTEH 19
16. | IlepneHIUKYISIPHOCTD NPSIMBIX M IDIOCKOCTEH 17
17. | MHOTOrpaHHHUKHU 14
18. | IloBTOpEeHue 6
UTOro 68
11 knace
AJiredpa 1 HayaJia aHAJIN3A
1. | Oyakiuu u rpaduxu 20
2. | IIpon3BosHas u ee MPUMEHEHHE 27
3. | [lepBooOpa3Hasi, HHTErpa 13
4. | YpaBHEHUS M HEPABEHCTBA 57
5. | IloBropenue 19
UTOro 136
I'eomerpus
6. | BekTopsl B mpocTpaHCcTBE 6
7. | Meroa KoopiMHAT B IPOCTPAHCTBE 15
8. | Hummuap, KoHyc, map 16
9. | O6bembI TeN 17
10. | IToBropenue 14
UTOro 68




