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PaGouast mporpamma yueO6HOTO ipenmera «Matematukay 11t 10-11 kimaccoB pa3paboTtaHa B
COOTBETCTBHH C HOPMATUBHO-TIPABOBBIMHU JIOKYMEHTaMH:
1. ®eaepanbHBIN TOCYIAPCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPEAHETO OOIIEro 0Opa3oBaHUS
(yTB. mpuka3zom MunuctepcTBa oopasoBanus U Hayku P® ot 17 mas 2012 r. Ne 413)
2. OcHoBHas oOpa3oBarelibHas IporpamMma cpeaHero oomiero ooOpa3oBanus «HauMeHoBaHWE
00pa3oBaTENbHON OPTaHU3AIII

OO0pa3oBarenbHBIA TPOIECC OCYIISCTBISCTCS C HCIOJB30BAHHEM YUYEOHUKOB, Y4EOHBIX
nocobuii, Bxomsmux B JedcTByromuid DenepanbHpiii nepedeHb. llepeuenp YMK  exeromno
YTBEPIKIAC€TCS MPUKA30M JUPEKTOPA IIKOJBI.

VYueOHblii mpeamer «MaremMaTuka» BXOAMT B O0S3aTENbHYIO MPEIMETHYIO 00JIacTh
«Marematuka u uHpopmatukay. Pabouas mporpamma pazpaboTana it OCBOCHHS MaTeMaTHKH Ha
yriayOn€HHOM ypOBHE.

1. Ilnanupyemble pe3yJibTaThl 0CBOEHUSI YUeOHOTr0 npeamera «MaTemaTuka»

1.1. Ilnanupyemble JUYHOCTHBIE pe3yibTaThl ocBoeHuss OOII
JInuHoCTHBIE pe3y/bTaThl B cepe OTHOLIEHUIT 00y4yaromuxcs K cede, K CBoeMy 310pOBbIO, K
MO3HAHUIO ce0s:

e oOpueHTaluMsl 00y4aromMXCs Ha JOCTH)KEHUE JIMYHOTO CYACThs, PEaM3aLUI0 MO3UTHUBHBIX
KU3HEHHBIX TEPCIIEKTUB, WHHUIMATHBHOCTh, KPEAaTHBHOCTb, TOTOBHOCTh U CIIOCOOHOCTH K
JMYHOCTHOMY CaMOOINpPEAEICHHIO, CIOCOOHOCTh CTAaBUTh LIETH U CTPOUTH KU3HEHHbIE IJIaHbI;

® TOTOBHOCTh M CIIOCOOHOCTH OOECIEeYHTh cebe W CBOMM OJIM3KMM JOCTOWHYIO YXH3Hb B
MPOLECCE CAMOCTOSITELHOM, TBOPYECKOW I OTBETCTBEHHOM JAESATEIbHOCTH;

® TOTOBHOCTb M CHOCOOHOCTh OOyYamoIUXcsi K OTCTAaUBaHMUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOTO MHEHHs, TOTOBHOCTb U CIIOCOOHOCTH BbIpaOaThIBaTh COOCTBEHHYIO IMO3ULUIO I10
OTHOIICHHUIO K OOILIECTBEHHO-TIOJIUTUYECKUM COOBITUSIM MPOILJIOr0 K HACTOSLIEr0 Ha OCHOBE
OCO3HAHUS U OCMBICIIEHUS] UICTOPHUH, JyXOBHBIX LIEHHOCTEN U TOCTH)KEHUI HAlllel CTPaHBlI;

® TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS K CaMOPa3BUTHUIO M CAMOBOCIHMTAHUIO B
COOTBETCTBUM C OOIIEYETOBEUECKUMHU LEHHOCTAMU U HJAeajJaMH TpaKJaHCKOro o0OIecTBa,
NOoTpeOHOCTh B (PU3MYECKOM CaMOCOBEpPLIEHCTBOBAHUH, 3aHATUSAX CHOPTHBHO-03/I0POBUTEIBHOM
NEATEIbHOCTBIO;

® T[PUHATHE U pealn3alusl HEHHOCTEeH 3/10pOBOro M 0e30macHOro odpasa KHM3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PU3MUECKOMY U ICUXO0JIOIHYECKOMY
3J10POBBIO;

® HENpUATHE BPEAHBIX NPUBBIYEK: KypeHUs, yIOTPeOISHUS AJIKOT0JIsl, HAPKOTHUKOB.
JInuyHocTHBIE pe3yabTaThl B cepe oTHOWEeHHH oO0ydaromuxcs Kk Pocecmm kak k Poamne
(OreuvecTBY):

e poccuiickas HMJIEHTHUYHOCTb, CHOCOOHOCTh K OCO3HAHHIO POCCHUHCKOW HAEHTUYHOCTH B
MOJINKYJIbTYPHOM COLIMYME, UYYBCTBO NPUYACTHOCTH K MCTOPHUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cyasbe Poccuu, marpuoTusM, rOTOBHOCTh K CIyXeHHI0 OTeuecTBy, €ro
3aIlHNTE;

® YBWXKEHHUE K CBOEMY HapoJy, UyBCTBO OTBETCTBEHHOCTH mepes PonnHoil, ropaoctu 3a cBoi
Kpa#i, cBoro PoauHy, npomuioe U HacTosllee MHOTOHALMOHAIIBHOTO Hapoaa Poccun, yBakeHHe K
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, duiar, THMH);

e (opmupoBaHHE YBaXEHHS K PYCCKOMY SI3BIKY KaK TOCYAApCTBEHHOMY S3bIKYy Poccuiickoit
denepanyu, SBISAIOLIEMYCS OCHOBOM pPOCCHHCKOM MIEHTHUYHOCTH M TJIABHBIM  (PaKTOpPOM
HallMOHAJIBHOTO CaMOOIIPEEIICHHUS;

® BOCHHTAaHHE YB@KEHUS K KyJIbType, S3blKaM, TPAJAULUAM U OObIYasM HapOJIOB,
npoxxusaromux B Poccuiickon ®@enepanuu.

JIn4HOCTHBIE pe3yJibTaThl B c(epe OTHOLWIEHUI 00YYAOLIUXCH K 3aKOHY, FOCYAApPCTBY U K
rPa’XKAaAHCKOMY 001LEeCTBY:



® TPaXIAaHCTBEHHOCTb, TpakJaHCKas TMO3MLKS aKTUBHOIO W OTBETCTBEHHOI'O 4JI€HA
poccuiickoro oOmIecTBa, OCO3HAIOIIETO0 CBOM KOHCTUTYLHMOHHBIE TIpaBa U OOS3aHHOCTH,
YBa)KAOILEr0 3aKOH M MPaBOINOPSI0K, OCO3HAHHO IPUHUMAIOILIETO TPAAUIIMOHHBIE HAl[MOHAJIbHbBIE
1 oO0IlIeuenoBeYeCKne TYMaHUCTUYECKUE U JIEMOKpPaTHUeCKUe LEHHOCTH, TOTOBOTO K y4YacTHIO B
0011I€CTBEHHOM JKM3HU;

® TpU3HAHHE HEOTUYKIaeMOCTH OCHOBHBIX IpaB U CBOOOJI U€IOBEKa, KOTOPbIE MPUHAIIECKAT
KOKIOMY OT POXICHHS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M CcB0oOOA Oe3
HapyLIEHHs MpaB U cBOOOJ APYrUX JIHI, TOTOBHOCTh OTCTaMBAaTh COOCTBEHHBIE MPaBa M CBOOOIBI
YelloBeKa W Tpa)<IaHWHA COTJIaCHO OOUIENPU3HAHHBIM MPUHLHUIIAM W HOPMaM MEXIYHapOIHOIO
npasa u B coorBercTBUU ¢ KoHcturynuen Pocculickoin ®@enepanuu, npaBoBas U IOJIUTUYECKAs
IPaMOTHOCTB;

® MHPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Da3BUTUS HAyKd U
OOIIIECTBEHHOIN MPAaKTHKH, OCHOBAHHOE Ha MAMAJOre KyJIbTyp, a TakXKe pasiIuyuHbIX (HopMm
0OIIECTBEHHOT'O CO3HAHMSI, OCO3HAHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

® UHTEpUOpHU3ALMS LIEHHOCTEM AEMOKpPAaTMM M COLMAIBHOM COJMAApHOCTH, I'OTOBHOCTH K
JIOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOLIEHUH B IPYIIIIE WM COUUAIbHON OpraHu3aluu;

® TOTOBHOCTh OOydarolmuxcsi K KOHCTPYKTHBHOMY YYacTUIO B MPHUHITHUHU PEIICHUH,
3aTparvBalIIUX KX IpaBa W HMHTEPECHl, B TOM YHCJIE B Pa3NUYHBIX (opMax OOIIEeCTBEHHOU
CaMOOpTaHU3AIMH, CAMOYITPaBIICHHs, 00IIECTBEHHO 3HAYNMOM JeSITeTbHOCTH;

® TPUBEPKEHHOCTh HUJESIM HHTEpPHAIMOHANIN3MA, JAPYKObI, PaBEHCTBA, B3aUMOIIOMOIIH
HapOJI0B; BOCIHUTAHHUE YBAXXUTEIHHOTO OTHOLICHHS K HAIIMOHAIBHOMY JOCTOMHCTBY JIIOACH, MX
YyBCTBAM, PEJIUTHO3HBIM YOSKIEHUSAM;

® TOTOBHOCTh OOYyYarOmMXCs MPOTUBOCTOSATH HJACOJIOTUA HKCTPEMH3Ma, HAIMOHAIU3MA,
KceHo(poOMM; KOPPYNIMH, JUCKPUMUHAIMA IO  COIMAJIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIILHBIM SIBIICHUSIM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4alOIIHMXCS € OKPY/KAMIMMH JHOAbMU:

® HPABCTBEHHOE CO3HAHME U MOBEACHHUE Ha OCHOBE YCBOCHHUS 0OIEUEeNIOBEUYECKHX [[EHHOCTEH,
TOJICPAHTHOT'O CO3HAHUS U MOBEACHHUS B MOJUKYITYPHOM MHUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTU
UaJIor € JIPYTMMH JIFOJbMH, JOCTUTaTh B HEM B3aMMOINOHHMMAHMS, HAaXOOUTh OOIIME LEeTu U
COTPYIHUYATH I UX JTOCTHKEHUS;

® TPUHATHE TYMAaHUCTHUYECKUX LIEHHOCTEH, 0OCO3HAHHOE, YBAXKUTEIBHOE U JOOpOKeIaTeIbHOe
OTHOIIECHUE K JPYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

® CIIOCOOHOCTH K CONEPEKUBAHUIO U (DOPMUPOBAHHE MO3UTUBHOIO OTHOUIEHUS K JIIOJSM, B
TOM 4YHCI€ K JMIaM C OrpaHMYEHHBIMH BO3MOXKHOCTSMH 3/I0POBbS W HHBaIUAaM; OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHUE K (PU3NYECKOMY M ICHXOJOTHYECKOMY 3/10POBBIO
JOPYTHX JIFOJIEN, YMEHUE OKa3bIBaTh MIEPBYIO IOMOIILb;

e (GOopMUPOBAHHE BBIPAKEHHOW B TIOBEJACHUM HPABCTBEHHOW IO3WMLMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIIbHOMY BBIOOpY /100pa, HpAaBCTBEHHOTO CO3HAHUS M MOBEJEHUS HA OCHOBE
YCBOGHMsI ~ OOIIEUENOBEYECKUX  ILIEHHOCTEH M HpPaBCTBEHHBIX YYBCTB  (YeCTH, JI0JTra,
CIPaBEeNIMBOCTH, MUJIOCEPIUS U IPYKETIO0H);

® pa3BUTHE KOMIIETEHIMM COTPYJHUYECTBA CO CBEPCTHUKAMM, JE€TBMHU MIIAJIIErO BO3PACTa,
B3pOCIIBIMU B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIIe10BaTeNbCKOM, IIPOSKTHOM
U APYTUX BHUJAX JI€ATEIbHOCTH.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHHH O0y4YAIUIMXCH K OKpY:XKAaWleMy MHPY,
’KMBOI IPUPoOJeE, XYA10:KeCTBEHHOM KYyJIbTYype:

® MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH, 3HAYMMOCTH
HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BJIaJICHUE JOCTOBEPHOM HH(pOpMaruei o
MEPEIOBBIX JTOCTHKEHHUSIX M OTKPHITHSIX MUPOBOW M OTEYECTBEHHON HayKH, 3aMHTEPECOBAaHHOCTDH B
Hay4YHBIX 3HaHUSAX 00 YCTpoicTBE MHpa U OOIIECTBA;

® TOTOBHOCTh W CHOCOOHOCTH K OOpa3oBaHHMIO, B TOM YHCJIE CamMO0OOpa30BaHUIO, Ha
NPOTSDKEHUM BCEHW JKU3HU; CO3HATENIbHOE OTHOIIEHHE K HEMpPEepbIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON U 00IIIECTBEHHON JIEATeIbHOCTH;

e SKOJIOTHYecKas KyJlbTypa, Oepe’KHOe OTHOIIEHUS K POJHOM 3eMile, IPUPOAHBIM OoraTcTBam
Poccun u Mupa; NOHMMaHuE BIMSHHMS COLUAIBHO-DKOHOMHUYECKMX IIPOLIECCOB HA COCTOSHUE



MIPUPOJHON U COLMAIILHOM CPEeJlbl, OTBETCTBEHHOCTh 3@ COCTOSIHUE MPUPOTHBIX PECYpCOB; YMEHUS
Y HaBBIKH Pa3yMHOTO MPHUPOIONOIB30BaHNUS, HETEPIIUMOE OTHOILICHHE K ACHCTBUSAM, MPUHOCSIIUM
BpEJ1 SKOJIOTHH; MPUOOPETEHHE OTbITa 3KOJIOTO-HAMIPABIEHHOM J1eATENbHOCTH;

® OCTETUYCCKOE OTHOIICHHS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTpPOWCTBY
COOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJbTaThl B cepe OTHOLIEHUH 00y4aIIMXCA K CeMbe W POAUTENISIM, B TOM
4yucje MOAroTOBKA K ceMeiHOi JKU3HU:

® OTBETCTBEHHOE OTHOIICHHWE K CO3JaHHI0 CEMbUM Ha OCHOBE OCO3HAHHOTO MPUHATHS
IICHHOCTEH CEMENHOM KH3HU,

® TIOJIOKUTENBHBI  00pa3  CeMbH, pOJUTENBCTBA  (OTIIOBCTBA H  MAaTEPHUHCTBA),
WHTEPHUOPU3AIHS TPAAUIIUOHHBIX CEMEHHBIX IIEHHOCTEH.
JIMYHOCTHBIE pe3yJabTaThbl B cpepe OTHOLIEHUSI 00y4aIOIIUXCH K TPYAY, B chepe couMaaibLHO-
IKOHOMHYECKHX OTHOIIEHUI:

e yBa)KeHHUE KO BceM (popmam cOOCTBEHHOCTH, TOTOBHOCTD K 3allIUTE CBOEH COOCTBEHHOCTH,

® OCO3HaHHBIN BBIOOP Oymymiedt mpodeccru Kak MyTh W CIOCOO peai3alid COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

® TOTOBHOCTh OOYYAIOIIUXCS K TPYIOBOM TNPOPECCHOHATBHONW JEATEIBHOCTH Kak K
BO3MOXXHOCTH  y4aCTHSI B PCIICHWM  JIMYHBIX,  OOINECTBEHHBIX, TOCYJapCTBEHHBIX,
0OIIeHaIMOHATBHBIX MTPOOJIEM;

® TIOTPEOHOCTh TPYIUTHCS, YBOKEHUE K TPYAY H JIIOISAM TPYJa, TPYIOBBIM JTOCTHIKEHUSM,
NOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHWE K pa3HbIM BHUJAM TPYIOBOU
NeSTEILHOCTH,

® TOTOBHOCTh K CamMOOOCTY>KMBaHHIO, BKIIoYass OOyY€HHE U BBIIIOJHEHUE JIOMAIIHUX
00s13aHHOCTEH.
JInyHOCTHBIE pe3yibTaThl B cdepe (PU3NYECKOro, IMCHUXOJO0THYECKOro, COLHMAJIBHOIO H
aKaJIeMHYeCKOro 0J1aronoay4usi 00y4armmxcs:

e (usmyeckoe, SMOIMOHATHHO-TICUXOJIOTHYECKOE, COIMATBHOE OJIaronoyane 00y4Jaromuxcs
B KM3HU 00pa30BaTeIbHON OpPraHU3AIMH, OUTYIICHUE JEThMHU 0€30IaCHOCTH M TICUXOJIOTHYECKOTO
KoM$popTa, THPOPMALMOHHON OE30MACHOCTH.

1.2. Ilnannpyemble MeTanpeaMeTHbie pe3yabTaThl ocBoeHuss OOIT
1.2.1. PerynsiTHBHBbIE YHHBepcaJabHbIe yueOHbIe 1eiicCTBUS
BbInycKHUK CMOXKET:!

® CaMOCTOSITEJILHO ONPEAENATh 11U, 33/1aBaTh MapaMeTpbl U KPUTEPHUH, 10 KOTOPHIM MOXKHO
OTIPEAENUTh, UTO LIEb IOCTUTHYTA;

® OLICHUBATh BO3MOXHBIE IOCIEACTBHS JAOCTH)KEHHS IOCTaBICHHON LEJIN B JIEATEIBHOCTH,
COOCTBEHHOW >KU3HU U >KU3HU OKPYKAIOLIUX JIFOAEH, OCHOBBIBASICH Ha COOOPAXKEHMSIX ITHKH U
MOpaH;

e cTaBuUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a7auyd B 00pa30BaTENbHON AEATENbHOCTH U
KU3HEHHBIX CUTYalUsX;

® OIEHUBAThL pECYpCHl, B TOM YHCIIE BpeMsS U JOpyIrUe HeMaTepUaldbHBIE PECYPCHI,
HGO6XO)II/IMBIG JUIA TOCTHXKEHUA MOCTaBJICHHOMN e,

e BBHIOMpaTh NYyTh JOCTHXKEHHUS IeNIM, IUIAHUPOBATh pEIICHHE IOCTaBIEHHBIX 3ajad,
OIITUMU3UPYS MaTepHAIbHBIE U HEMAaTEpUAJIbHEIE 3aTPaThI;

e OpraHu3oBbIBaTh 3()(EKTUBHBIA MOHMCK PECypcoB, HEOOXOMUMBIX JUISL JIOCTHKEHHUS
IIOCTABJIEHHOW LIENH;

® CONOCTABJIATH IOJYYEHHBIN pe3yJbTaT AEeSTEIbHOCTH C IOCTABICHHOH 3apaHee LEIbIO.

1.2.2. Ilo3HaBaTeIbHBbIC YHHBEPCATbHbIC YUeOHbIC el CTBHUS
BBIITyCKHHK CMOXeET:

® 1CKaTh U HAXOJUTh OOOOIIEHHBIE CHOCOOBI PEeIIeHUs 3a/ad, B TOM YHCIE, OCYIIECTBISATh
pa3BepHyTbIi HMHMOPMALMOHHBIA IMOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (y4eOHBIE U
M03HABaTeNbHbIE) 3a/1a4H;



® KPUTHYECKH OILIEHHBATb M HHTEPHPETUPOBATH HMHPOPMAIMIO C Pa3HBIX MO3UIINMH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNs B UHHOPMAIIMOHHBIX HCTOUHUKAX;

® JCMOJB30BaTh pA3UYHbIE MOJAEITHHO-CXEMATHUECKUE CpPEJCTBA IS MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHHM, a TAK)KEe MPOTUBOPEUMIA, BBISIBJICHHBIX B MH()OPMAIIMOHHBIX
HUCTOYHUKAX;

® HAXOAWTh M MPHUBOJUTH KPUTUYECKHE APTyMEHTHI B OTHOIICHUU IEHCTBUH U CYXKIECHUUN
JIPYTroro; CHOKOWHO W Pa3yMHO OTHOCUTHCS K KPUTUYSCKUM 3aMEUYAHWSIM B OTHOIICHUU
COOCTBEHHOTO CYKJIEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

® BBIXOAWTH 32 PaMKH Y4eOHOTO MpeaMeTa M OCYIIECTBIIATH IIEJICHANPABICHHBIN MOUCK
BO3MOKHOCTEH Ul IIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOO0B ACHUCTBUS;

e BBICTpaNBaTh WMHIMBUAYAIbHYIO OOpa30BaTEIbHYIO TPAECKTOPHIO, YYUTHIBAs OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPaHUYEHUS;

® MCHSTH M YICPKUBATH Pa3HbIC MO3UIIMU B TIO3HABATEILHOU JIESTEIIEHOCTH.
1.2.3. KoMmMyHHKaTHBHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUs
BBIITyCKHHUK CMOXKET:

® OCYILECTBJIATH JIEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIBIMH (Kak
BHYTpU 0Opa3oBaTeNbHON OpraHu3alud, TaKk U 3a ee MpeAesiaMu), MoAOuparh MapTHEPOB s
JIETTIOBOM KOMMYHHUKAIIMH HMCXOIs M3 COOOpaKEHHWH pe3ylbTaTMBHOCTH B3aHMMOJACWUCTBHUS, a HE
JUYHBIX CUMIIATH;

® IpPU OCYIIECTBICHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOAUTENEM, TaK H YICHOM
KOMaHbl B Pa3HBIX POJsX (TeHepaTop Wied, KPUTHK, WCIIOTHHUTEIb, BBICTYIAOIINN, YKCIEPT U
T.1.);

¢ KOOPAWHHPOBATh W BBINONHITH pPabOTy B YCJIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

® Ppa3BEpHYTO, JIOTMYHO M TOYHO WU3JaraTh CBOIO TOYKY 3pEHUS C HCHOJIb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUCHMEHHBIX ) S3BIKOBBIX CPEJICTB;

e pacrno3HaBaTh KOH(MJIMKTOTCHHBIC CUTYAIlUU U TIPEJOTBPAIIATh KOHMIUKTHI 0 HX aKTHUBHON
¢da3pl, BBICTpPaWBaTH [ICNIOBYI0O W O0pa30BaTeNbHYI0 KOMMYHHKAIMIO, H30eras JUYHOCTHBIX
OLICHOYHBIX CY>KICHHM.

1.3. Ilnanupyemsble mnpeaMeTHble pe3yiabTaTrhl ocBoeHuss OOIl aas ydeOHoro mpeamera
«MaremaTukay» (BKJI0OYAsA aaredpy M Ha4yajia MATEeMaTHYeCKOI0 aHAJIN3a, TeOMeTPHIO)

[IpeameTHple  pe3ynbTaThl  YrJAYOJE€HHOr0 YPOBHSI OpPUEHTHPOBAaHbl Ha  IOJYYEHHUE
KOMITETEHTHOCTEH [IJIsl TIOCHENyIoNel MpoPeCcCHOHAIBHONW NEATETbHOCTH KaK B paMKaxX JTaHHOU
MIpeIMETHOM 00JIaCTH, TaK U B CMEXHBIX € HEell 00sacTsax. DTa rpymnmna pe3yibTaToB Mpernoaraer:

® OBJIAJICHUE KIIFOUEBBIMHU MOHSATHUSMU M 3aKOHOMEPHOCTSIMU, Ha KOTOPBIX CTPOMUTCS JTaHHAS
npenMeTHas o0JacTb, paclio3HaBaHME COOTBETCTBYIOIIMX UM IIPU3HAKOB M B3aUMOCBS3EH,
CIOCOOHOCTh JIEMOHCTPHUPOBATHh PA3NUYHBIC MOAXOABI K WU3YUEHHUIO SIBICHUM, XapaKTePHBIX IS
M3y4aeMoil mpeIMeTHON 00J1acTH;

® yMEHHUE pellaTh KaK HEKOTOpbIE MPAKTUYECKHE, TaK U OCHOBHBIE TEOPETHUECKHE 3aauH,
XapaKTepHbIE JJI UCIOJBb30BaHUs METOJIOB U HHCTPYMEHTApUs JAHHOM IPeMETHON 001acTu;

® HajguMYWe TPEACTABICHWA O JaHHOW TMPEIMETHON 00JacTH Kak IEeJOCTHOW Teopuu
(COBOKYIHOCTH T€OPHii), 00 OCHOBHBIX CBSI3SIX C MHBIMU CMEKHBIMH 00JIACTSMU 3HAHUU.
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Pa3nen 1. BoINyCKHUK HAYYHTCSI V. BoInyCKHUK MOJYYHT BO3MOKHOCTh
HAYYUThCS
Heaun J11st yCIenHoro MpoA0IIKESHUS s obecneuernust 603M0OACHOCIIU
OCBOCHUSA 00pa30BaHHs [0 CICLHAIBHOCTSIM, YCNewHo20 npoooaHCeHUs 00PA308aAHUS NO
npeamera | CBASAHHBIM C IIPHKIAAHBIM CNeYyuanbHOCMAM, CEA3AHHBIM C
HCIIOb30BAaHNEM MaTEMAaTHKU ocyujecmenenuem Hayunol u
uccned08amenbCKol 0essimenbHOCmu 8
001aCMU MAMEMAMUKU U CMENCHBIX HAVK
TpeOoBaHus K pe3yjabTaTam
Dnemenmut - CBoOoiHO omnepupoBaThl moHATHAMY: - Hocmuorcenue pesynomamos pasoena ll,
meopuu KOHEYHOE MHOXKECTBO, DJIEMEHT - OnepupoB8amb NOHAMUEM ONpedeietls,
MHOIICECmE | MHOXKECTBa, IIOAMHOXECTBO, OCHOBHBIMU 8UOAMU ONPeDeneHUll, OCHOBHLIMU
u nepeceueHue, 00beIMHEHNE U PA3HOCTh sudamu meopem;
Mamemamuy | MHOXXECTB, YHACIIOBbIC MHOYXECTBA Ha - NOHUMAMb CYMb KOCGEHHO20
eckoit KOOpJMHATHOW MPSAMOU, OTPE3O0K, doxazamenbcmaea,
J102UKU WHTEPBAJI, MOJyUHTEPBAII, IPOMEKYTOK C | - ONEPUPOBAMb NOHAMUAMU CYEIMHO20 U
BBIKOJIOTOW TOYKO#, rpaduyeckoe HeCuemHo20 MHOJICECmEa;
MpeCTaBICHUE MHOXKECTB Ha NPUMEHSINb MEMOO MAMEMAMULECKOU
KOOPJIMHATHOM IJIOCKOCTH; UHOYKYUU OJI5 NPOBEOEHUS PACCYHCOCHUU U
- 33]1aBaTh MHOXKECTBA MEPEUNCIICHUEM U | OOKA3AMENbCME U NpU peuteHul 3a0ay
XapaKTePUCTUYCCKUM CBOMCTBOM;
- OTIEPHUPOBATH MTOHATHIMHU:
YTBEP)KIACHUE, OTPUIIAHHE YTBEPIKICHHS,
WCTHHHBIE M JIOXKHBIC YTBEPIKICHHUS,
MPUYMHA, CIEACTBUE, YACTHBIN CIydai
00I1Iero yTBepIKACHUS, KOHTPIIPUMED;
- IPOBEPATH MPUHAIIICHKHOCTH DJIEMEHTA
MHOXECTBY;
- HAXOJIUTh IepeceucHre U 00beTMHEHNE
MHOYECTB, B TOM YHCJIE TIPE/ICTABICHHBIX
rpadUUeCcKH Ha YUCIIOBOM MPSIMOW U Ha
KOOPJIMHATHOM IJIOCKOCTH;
-IPOBOAUTDH JOKA3aTCJIbHBIC PACCYKACHUA
JUTs 000CHOBAHUSI HICTUHHOCTH YTBEPIKICHUHN
B nosceonesnoii yicusnu u npu uzyueHuu Opy2ux npedmemos:
-HCTOJIb30BATh YUCIIOBBIC MHOXKECTBA HA | - UCNONb306ANb MEOPEMUKO-MHONCECEEHHbLIL
KOOPJAWHATHOW TIPAMOM M Ha SAZBIK U A3bIK IO2UKU OI51 ONUCAHUSL PEaTbHbIX
KOOPJWHATHOW TUTOCKOCTH JIJISl OTIUCAHUS | POYECco8 U A6leHull, npu peuleHuu 3a0ay
peasbHBIX TPOIIECCOB U SBJICHUIA; Opyaux yueOHbIX NPeOMemos
MIPOBOAUTH 10KAa3aTCJIbHBIC PACCYKICHHUA B
CUTyalludX NOBCEAHCBHOU KU3HHU, IPU
pEeLIeHNH 3a1a4 U3 IPYTUX IPEAMETOB
Yucna u - CBOOOIHO OTIEpUPOBATH MOHATHSIMHU: - Jlocmudsicenue pezyromamos pazoena ll;
eviparicenus | HaTypalbHOE YUCIIO, MHOKECTBO - C60000HO ONEPUPOBAMb YUCTOBLLMU

HaTypaJbHbIX YUCEIl, LIEJI0Ee YHUCIIO,
MHO>KECTBO IIENIBIX YUCEN, OOLIKHOBEHHAS
Ipo0b, AecITUYHAs JPOOb, CMEIIaHHOE
YHUCJIO, PALIMOHATBHOE YUCIIO, MHOYKECTBO
palMOHANBHBIX YHCEN, UPPALMOHATIBHOE
YHUCII0, KOPEHb CTETICHH N,
JIEHCTBUTEIIFHOE YHCII0, MHOKECTBO
JEUCTBUTEIBHBIX YUCET, TEOMETPUUYECCKAS
MHTEPIpETALINS HATypaJIbHBIX, LENbIX,

MHOCECMBAMU NPU PeUleHUU 300aY,

- NOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
PACUUPEHUS YUCTOBLIX MHONCECTNS,

-811a0emb OCHOBHBLIMU NOHAMUIMU MEOPUL
0enuMOCmuy npu peuteruy CMmaHoapmHbIx 3a0ay
- UMembv 6a308ble NPeOCMABIeHUsl O
MHOIICECEE KOMNACKCHBIX YUCE,

- c86000OHO 8bLINONHAMb MOAHCOECBEHHBLE
npeodPA306aHUSL MPUSOHOMEMPULECKUX,

1 .
31ecs U garnee: 3HaTh ONpEAeTICHNE TIOHATHS, 3HaTh U YMETh 0OOCHOBBIBATH CBOMCTBA (TIPU3HAKH, €CIIH OHHU €CTh)

MTOHATHS, XapaKTepHU30BaTh CBSA3U C IPYTUMH MOHATUSAMHE, IPEICTABISII OHO MOHATHE KaK YacTh I[EIOCTHOTO

KOMILIIEKCA, UCTI0Ib30BaTh MOHITUE U €r0 CBOMCTBA NPU MPOBEACHUU PACCYXKICHUM, T0Ka3aTEIbCTB, PELICHUH 3a1a4.
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HAYYHUTHCSA

PALOHAIIBHBIX, ICUCTBUTEIBHBIX YUCEIT; | J02APUPMUUECKUX, CIENECHHBIX GbIPANCEHUIL
- IOHUMATh U OOBSICHATD Pa3HUILY MEXKAY | - 1ademsb (opmynou bunoma Hotomona,
MO3UIIMOHHON U HEMO3UIIMOHHON - NPUMEHSIMb NPU PeUeHUU 3a0ay meopemy o
CHCTEMaMH 3aliCH YKCEl, nuHetHom npedcmasnenuu HOJJ;
- TIEPEBOAUTD YUCIIA U3 OHON CHCTEMbI - npumensimo npu pewteHuu 3a0ay Kumaiickyro
3anucy (CUCTEMBI CUMCIIEHHS) B ApyTyto, | Meopemy 00 ocmamkax;
-JIOKa3bIBaTh U UCIIOJIb30BATh IPU3HAKH - npumensme npu pewenuu 3adaw Manyio
JIeIMMOCTH CyMMBbI ¥ IpOU3BecHMs ipu | "eopemy Pepma;
BBITIOJTHCHHUHU BBIYHUCIICHUI M PEIICHHN - YMemb 6bINONHAME 3ANUCH HUCAA 6
3a1au; NO3UYUOHHOU CUCTEMEe CUUCTICHUSL;
-BBITIONIHATE OKPYIVICHHE PALIOHANBHBIX | - IPUMEHAMb NpU peenuu 3a0ay meopemuxo-
1 NPPALMOHATLHBIX YHCEN C 3a(aHHOi YUCTOBbLE PYHKYULU: YUCTO U CYMMA Oerumenetl,
TOYHOCTBIO; Gynryuio Jiinepa;
-CpaBHUBATH JICHCTBHUTEIbHBIE YNCIIA - NPUMEHAMb NPU PeUenull 3a0a4 yentvie
Pa3HBIMHU criocobamu; opobu;
~yTIOPS/I0YMBATH YHCIIR, 3AIHCAHHbIE B “NPUMEHAMY U PeULenul 3a0ay MHO20U/leHbL C
BUJI€ OOBLIKHOBEHHOM U JECATUIHON OelicmeumenbHbIMU U YenbLmu
ApoOH, YnCIIa, 3alMCaHHbIE C Ko Puyuenmam; 3
HCIIOJIb30BaHUEM apU(METHIECCKOTO -enadems noHAmuAMU npueoOUMBbIIL U
KBAJPATHOTO KOPHS, KOPHEii CTETIEHH HenpusoOUMbLIL MHO2OULEH U NPUMEHAMb UX
Gobime 2; npu pewenuu 3a0a4;
- naxomuts HOJ[ 1 HOK pastbivu -npumeHsmv npu pewenuu 3a0ay OCHOBHYIO
Croco0aMHu | KCIOJIb30BaTh UX TPH meopemy anzedpul; 5
PEILCHAN 3a7a4; -NPUMEHSIMb NPU peueHuu 3a0ay npocmetiuue
-BBEIIOJHSTE BEIUHCICHAA H DYHKYUU KOMNIEKCHOU NEPEMEHHOU KaK
NPe0GPA30BAHHS BHIPAKEHHI, 2eomempuiecKkue npeoopaz06aHusl
COZIepXKaIInX ACHCTBUTEIbHBIC YHCIIA, B
TOM YHCJIe KOPHU HATYPATbHBIX
CTETICHEH;
-BBITIOJIHSITH CTaHIAPTHBIC
TOX/IECTBEHHBIE MPE0OPa30BaAHUS
TPUTOHOMETPHUYECKHX,
Jiorapu(MHYECKUX, CTCTICHHBIX,
UPPAIOHATBHBIX BBIPAKEHHI
B noscednesnoii yscuznu u npu uzyueHuu Opy2ux y4eodHvlxX npeomemos:
-BBITIOJIHATH U OOBSICHATH CPaBHEHHE -BbINONHAMb OCUCMEUSL C YUCTOBLIMU OAHHLIMU
pe3yJIbTaTOB BBHIYMCIICHUN TIPH PEIICHUH | NpU peueHul 3a0ay RpaKmuiecko2o
NPAKTHYECKUX 3371a4, B TOM YHCIIE Xapaxkmepa u 3a0ay u3 paiuiHslx obracmeri
MPUOJTMKEHHBIX BBIYUCICHHUM, UCTIONB3YS | 3HAHULL, UCNOAb3YSL NPU HEOOX0OUMOCU
pasHbie CIIocOObI CpaBHEHUIA; CNPABOUHbIE MAMEPUATDL U GLIYUCTUMEbHBLE
- 3aMUCHIBATh, CPABHUBATH, OKPYTJISITH yempoiicmea,
YHCIIOBbIE JIAHHBIE PEAIbHBIX BEJIMUUH C | -~OYEHUBAMb, CPABHUBAMb U UCNOIb306AMb NPU
UCIIOJIb30BAaHUEM Pa3HBIX CHCTEM PpeuleHuU nPaKmuyecKux 3a0ay Yuciosple
HU3MEPEHUS; 3HAYEHUsL PeANbHbIX GEIUYUH, KOHKDEeMHble
-COCTaBIISITh U OLICHUBATh Pa3HBIMH YUCOBbLE XAPAKMEPUCMUKU 00BEKMO8
CIOCOOaMHU YHCIIOBBIC BBIPAKEHHUS [TPU OKpYHCAIOWe20 Mupa
pEIICHHH MPAKTHYECKUX 3a/1a4 ¥ 3a]1a4 U3
JAPYTUX Y4EOHBIX PEIMETOB

Ypasnenus | - CBoGOIHO ONEPUPOBATE OHATHSAMU: - locmuoicenue pesynomamos paszoena ll;

u ypaBHEHHUE, HEPABEHCTBO, PABHOCUIIBHBIC | ~C60000HO onpedenams mun u 6bl0upamo

Hepaseucm YpaBHEHHS U HEPABEHCTBA, YpaBHCHUE, Memod PEULEHUA NOKA3AMETIbHbIX U

aa ABJIAIOIIEECS CIIECTBUEM JPYTOro JL02apUpBMULECKUX YPABHEHUT U HePABEHCMS,

YpaBHEHUS, YPaBHEHHUS, PABHOCHIIbHBIE
Ha MHO>XECTBE, PABHOCWJIbHbBIE
npeoOpa3oBaHysl ypaBHEHUI;

UPPAYUOHATLHBIX YPAGHEHUIL U HEPABEHCME,
MPUZOHOMEMPUYECKUX YPAGHEHUT U
Hepaeencma, ux cucmem,
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- pelaTh pa3HbI€ BUJIbl YPAaBHEHUN U -C80O0OHO peuams CUCmeMbl TUHEUHbIX

HEpaBEHCTB M UX CHCTEM, B TOM YHCIIE
HEKOTOpBIE YpaBHeHHS 3-i U 4-if
CTeTleHeH, TPOOHO-palliOHANIEHBIE 1
UppanroHaIbHbIE;

-OBJIaJIeTh OCHOBHBIMH THITAMHU
MOKa3aTeIbHBIX, JIOTapH()MHIECKUX,
HUppalrOHATIbHBIX, CTCTIEHHBIX YPaBHEHUH
1 HEPAaBEHCTB U CTaHAapPTHBIMHU
METOJIaMH{ MX PEHICHUH 1 IPHUMEHSTh HX
MIPU pELICHUN 3a7ay;

- IPUMEHSTH TeopeMy besy k pemenunio
YpaBHEHUH;

- IpUMEHSTH TeopeMy Buera s
peUIeHUs HEKOTOPBIX YPABHEHHUH CTEIIEHU
BBILIE BTOPOI];

- HOHUMATh CMBICI TEOPEM O
PaBHOCWJIBHBIX 1 HEPABHOCUJIBHBIX
npeoOpa3oBaHUAX YpaBHEHUH U YMETh UX
JOKa3bIBaTh;

- BJIQIeTh METO/IaMH PEIICHUS
YpaBHEHUI, HEPABEHCTB U UX CUCTEM,
YMETb BBIOMPATh METOJI PEIICHHUS U
000CHOBBIBATh CBOI1 BEIOOD;

- UCIIOJIb30BaTh METOA MHTCPBAJIOB JIJIsA
pemiCeHuA HEPABECHCTB, B TOM YUCIIC
IpOOHO-PAIIMOHANBHBIX M BKITIOYAIOMINX B
ce0st UppallMOHaIbHbBIC BRIPAKEHUS;

- pemaTh anreOpanyecKkue ypaBHEHUS U
HEpaBEHCTBA M MX CUCTEMBI C
napaMeTpamy aareOpandeckum u
rpadUuecKuM METOAAMHU;

- BJIJIETh Pa3HBIMU METOJJAMHU
JI0Ka3aTeNIbCTBAa HEPABEHCTB;

- p€uiaTh YpaBHCHHS B LCJIbIX YUCIIAX;
n300pakaTb MHOYKECTBA Ha MJIOCKOCTH,
3aj1aBaeMble YpaBHEHUSIMH,
HEPaBCHCTBAMHU U UX CUCTEMAMU,

- cCBOOO/IHO UCTIONIB30BaTh
TOXJIECTBEHHBIE IPe00pa30BaHMs TIPH
pELICHUH YpaBHEHUI U CUCTEM
YpaBHEHUH

YpaeHeHuil,

-pewams OCHOBHble MUNbL YPAGHEHUU U
HepaseHcma ¢ napamempamis;

-NPUMEHAMb NPU PeULeHUU 3a0aY HEPABEHCMEA
Kowu — bynsxoeckozo, bepuyanu,

-UMemb nPedCmasieHue 0 HePABEeHCMEAX
MeAHCOY CPEOHUMU CNEeNEHHbIMU

B nosceonesnoil scuznu u npu uzyueHuu Opy2ux y4eoHvlX npeomemos:

-COCTABIIATh U pEIIaTh ypaBHEHHUS,
HEPABEHCTBA, X CUCTEMBI IIPU PEILICHUU
3aj]1a4 IPYTUX y4eOHBIX MPEIMETOB;
-BBITOJIHATH OLICHKY MPaBIONo100us
pe3yJIbTaTOB, NOTYYaeMbIX TP PELIEHUU
Pa3IMYHBIX YpaBHEHUH, HEPABEHCTB U UX
CHUCTEM IIPH PEIIeHUN 3a/1a4 JPYTUX
y4eOHBIX MIPEIMETOB;

-COCTaBIIATh U pelIaTh ypaBHEHHS U
HEpaBEHCTBA C MMapaMeTpamH MpH
pelIeHnH 33124 APYTUX Y4eOHbIX
IPEIMETOB;

- coCmasisims U peulams YpPaeHeHUs:, CUCTEMbl
VPAasHeHUll U HePaseHCMed NpuU peleHul 3a0ay
Opyaux yueOHvIX npeomemos;

- UCHOIL308AMb YPABHEHUS U HEPABEHCMEA OJis
NnoCMpoeHus U UCCLe008aHUS NPOCMEUUX
MamemMamuieckux mooenetl peaibHblxX
cumyayuii i nPUKIAOHbIX 3a0ay;

-yMemb UHMEPRPEMmUpo8ams NOLYYEeHHbIU NPU
PeueHuY ypasHeHusl, HepageHcmea uiu
cucmemul pe3yibmam, OYeHUBams €20
npasoonododue  KOHmMmeKcme 3a0aHHOU
PeanvHOU CUmyayuy Uil RPUKIAOHOU 3a0aqu
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Paznen

1. BoINyCKHUK HAYYHTCSI

V. BoInyCKHUK MOJYYHT BO3MOKHOCTh
HAYYUTHCHA

-COCTaBIIATh YpaBHEHHE, HEPABEHCTBO
WIN UX CUCTEMY, OIMCHIBAIOIINE
peanbHyIO CUTYalUI0 UM IPUKIIaIHYO
3aJ1auy, HHTEPIIPETUPOBATH NOTYyUEHHBIE
pe3yNbTaThl;

-HCII0JIb30BaTh IPOrPAMMHBIE CPEICTBA
MIpY PEIICHUH OTAEIBHBIX KJIACCOB
YpaBHEHUI 1 HEPABEHCTB

Dyukyuu

-Brnagers nonsiTusMu: 3aBUCMMOCTD
BEJIMYMH, QYHKIMS, apTYMEHT U 3HaUCHHUE
¢yHKINH, 001aCTh ONpeIeNeHUs 1
MHO€ECTBO 3Ha4eHUI (DyHKINH, rpaduK
3aBUCHMOCTH, TpaduK HyHKIUH, HYITH
(hYHKITHH, TTPOMEXKYTKH
3HAKOIIOCTOSHCTBA, BO3pPAacTaHUE Ha
YHCJIOBOM MPOMEXYTKE, yObIBaHHE Ha
YHCJIOBOM IPOMEXYTKE, HanOoJbIlIee U
HaMMeHbIlee 3HaYeHre PyHKIMN Ha
YHCIIOBOM MPOMEXYTKE, MEPUOTUUECKAs
({yHKLUS, IEPUOJ, YETHAS U HEeUeTHAs
(YHKLINY; YMETh IPUMEHSTh 3TH MTOHSTHS
MIPU pELICHUH 3a]ay;

-BJI/ICTh IOHATUEM CTETICHHAs! (YHKIIUS,;
CTPOUTH €€ TpadK U yYMETb IPUMCHSATh
CBOKCTBA CTENIEHHOH (DYHKINU MpH
peleHnHy 3a1ad;

-BJI/IETh MIOHATUSIMU [IOKa3aTENbHASL
(YHKIIUS, SKCTIOHEHTA; CTPOUTh UX
rpadUKN ¥ YMETh IPUMEHSThH CBOMCTBA
MOKa3aTeNnbHON (DYHKLUH [IPY PELICHUH
3az1ad;

-BJIa/ICTh MIOHATUEM JIOTapHpMUIEcKas
(GyHKLUS; CTPOUTD ee rpaduK U yMETb
MPUMEHSTH CBOHCTBA JIOrapu(pMUUECKON
(YHKIUY ITPH PELICHUH 33]1a4;

-BJIA/IETh MIOHATUSIMH
TPUTOHOMETPUYECKHE (DYHKIIHNHU; CTPOUTD
WX TpayiKK U YMETb IPUMEHSTh
CBOWCTBA TPUTOHOMETPHUECKUX (PYHKIIHH
[IPY PELICHUH 3a71ay;

-BJIa/IETh MIOHATHEM 00paTHas QyHKLUS;
MPUMEHSITH 3TO MMOHATHUE MPU PEIICHUH
3aja4;

-IPUMEHSTH NIPY PELICHUH 3a7a4
CBOMCTBa (DYHKIIMH: YETHOCTS,
MEPUOIUNYHOCTh, OTPAHUYEHHOCTH;
-IPUMEHSTH NIPY PELICHUH 3a7a4
npeoOpazoBaHus rpapuKOB QYHKITHIA;
-BJIQJIETh MIOHATUSIMH YHCIIOBAsI
MOCJIEeI0BaTEILHOCTD, apu(MEeTHIECKas 1
reoMeTpryecKas IporpeccHs;
-PUMEHSTH NIPU PEUICHUH 3aj1a4
CBOMCTBA M MPHU3HAKH apu(METHIECKOHN 1
TeOMETPHYECKON porpeccuit

-/locmuoicernue pesyrbmamos pazoena 11;
-811a0emsb NOHAMUEM ACUMRIMOMbL U YMeMb €20
NPUMEHAMb NPU peuieHUU 3a0a4;
-NPUMEHAMb MemoObl peueHust NPOCTHeUUUx
oughghepernyuanbHuIX ypasHeHuli nepeozo u
8MOP0O20 NOPAOKO8

B noeceonesnoil scuznu u npu uzyieHuu Opyzux yueOHvlX npeomMemos:
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Pa3nen 1. BoINyCKHUK HAYYHTCSI V. BoInyCKHUK MOJYYHT BO3MOKHOCTh
HAYYHUThCH
- OTIPECIIATH 0 TpaduKaM U
WCTIOJIB30BaTh JUIsl PEIICHUS PUKIATHBIX
3aj]]a4 CBOMCTBA pealIbHBIX MPOIIECCOB U
3aBUCUMOCTEN (HaubobIIne 1
HaUMCHBIINE 3HAYCHUS, IPOMEKYTKH
BO3pacTaHus M YOBIBaHUS (PYHKIINH,
MTPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,
ACUMIITOTHI, TOUKH Mepernda, nepruo u
T.L);
-MHTEPIPETHUPOBATH CBOMCTRA B
KOHTEKCTE KOHKPETHOW MPaKTUYECKON
CUTYyaIuH;
-OTpeIeISITh 10 TpadukaM mpocTeimme
XapaKTEPUCTUKH MEPUOTHYCCKUX
MPOIIECCOB B OMOJIOTHH, IKOHOMHKE,
MY3bIKE, PAIMOCBS3U U Jp. (AMILTUTY/IA,
MIEPHUOJ U T.I1.)
Dnemenmepr | -Bianers noHsTHEM OECKOHEYHO -/locmuoicenue pesyrvmamos pazoena 11;
mamemamu | yOBIBAIOIIAs TEOMETPUIECKAS TPOTPECCHUS | -C80OOOHO 61a0emb CIMAHOAPMHBIM
4eCcKk020 W YMETh IPUMEHSATh €T0 TIPU PEICHUH annapamom Mamemamuyecko20 aHaiu3a os
ananuza 3az1ad; GbLUUCTCHUA NPOU3B0OHBIX (DYHKYUU OOHOU
-IPUMEHSTD JJIsl PELICHUs 33714 TEOPUIO | HEPEeMEHHO;
MIPEIeIOB; -C80DO0OHO NPpUMEHAMb annapam
-BIIQJICTh MOHATUSIMH OCCKOHEYHO MAMeMamu4ecko20 aHanu3a 0isk UCCIE00B8AHUS
Oonpre 1 0ECKOHEYHO MaJlble YUCIIOBBIC | (hVHKYUL U ROCMPOeHUs: 2pAdUK08, 8 oM
MOCJIeIOBATEILHOCTH U YMETh YUCAEe UCCTEO08AHUSL HA GbINYKIIOCHIb,
CpaBHHUBATh OECKOHEYHO OOJIBIIUE U -onepuposams NOHAMuUeM nepeoodPa3HoL
0ECKOHEYHO MaJlble MMOCIEeI0BATENILHOCTH; | (hyHKYuU 018 peuteHus 3a0ay;
-BJIQJICTh MMOHSATUSMU: TPOU3BOTHAS -06871a0emb OCHOBHbIMU C8E0EHUAMU 00
(YHKIMH B TOYKE, TPOU3BOHAS unmezpane Hoiomona—Jlelibnuya u eco
GyHKIHH; npocmenuux NpUMeHeHUsIx,
-BBIYMCIISATH IPOU3BOJIHBIC 3JIEMEHTAPHBIX | -ONepUposams 6 CmaHOAPMHbIX CUMYAYUSX
(yHKIMI 1 UX KOMOWHAIIWH; NPOU3BOOHBIMU BbICULUX NOPSAOKOS,
-HCCNeI0BaTh QYHKIIMK Ha -yMemb nPUMeHsIMb NPU PeuteHuu 3a0ay
MOHOTOHHOCTb U 3KCTPEMYMBI; CBOLICMBA HENPEPBIGHBIX PYHKYUILL,
-CTPOUTD TPaQUKH U MPUMEHATH K -yMemb NPUMEHSIMb NPU peuteHuu 3a0ay
pEIICHHMIO 337a4, B TOM YHUCIIE C meopemul Betiepuwmpacca,
napamMmeTpoM; -yMemb GbINOIHAMY NPUOIUNCEHHbIE
-BJIa/ICTh MIOHATHUEM KacaTelbHas K 8bIUUCTICHUS. (MEMOObL peulens YPagHeHull,
rpaduky GYHKIUH U YMETh IPUMEHSTh BbIUUCTICHUSI ONPEOETICHHO20 UHMEe2PAa);
€ro MpH PelICHUH 33/1ay; -yMemb NPUMEHSIMb NPUTOHCEHUE NPOU3BOOHOU
-BJIQJICTh MIOHATUSIMH TIEpBOOOpa3Has U OnpedeneHH020 UHMespala K peueHuro 3a0ay
(byHKIMS, onpeieNieHHbIA HHTErpa, eCcmecmeo3HaHUs,
-IpUMeHATHL TeopeMy Hprotona—JlelOnuua u | -gradems nOHAMUAMU 8MOPAsL RPOUBOOHAS,
€C CACACTBUA UL PEHICHUS 3a1a9 BLINYKIOCHb 2PAPUKA DYHKYUU U YMemb
ucenedo8amv YHKYUIo Ha 8bINYKIOCHb
B noscednesnoii ycusznu u npu uzyienuu Opy2ux npeomemos:
- pelaTh NPUKIIAIHbIC 3a/Ia4d U3
Ouonoruu, GU3NKHU, XUMUHU, SKOHOMUKH U
JIPYTUX MPEAMETOB, CBSI3aHHBIC C
WCCIIeIOBAHUEM XaPaKTEPUCTHK
MPOIIECCOB;
- HHTEPIIPETUPOBATH MOJYyUCHHBIC
pe3yIbTaThI
Cmamucmu | OnepupoBaTb OCHOBHBIMU -Jlocmuoicenue pesyromamos pazoena ll;
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Kau OIMCATENbHBIMU XapaKTEPUCTUKAMHU -umMemyb npeocmasienue 0 YeHmpanbHoll

meopus YHCIOBOTO HAabopa, MOHATHEM npeoeivbHoll meopeme;

éeposamnoc | TCHEPATbHAT COBOKYIHOCTH 1 BBIOOPKOU | -umems npedcmasienue o 6bl60p0’41—£0.7l/lv

meii, U3 Hee; K03 huyuenme xoppenayuu u IuHelHou

[ — -OTIepUPOBATH MOHATUSAMH: YaCTOTa U pezpeccuis;

P BEPOSITHOCTH COOBITHS, CYMMa U -uMemb NPpeOCmasienue 0 CImamucmuyeckux
komounamo MPOM3BEICHIE BEPOSTHOCTEH, BRIYUCIIATD | SUNOME3AX U NPOGepKe CIMAmuCmuieckol
puxa BEPOSITHOCTU COOBITUH Ha OCHOBE 2UNnomeswl, 0 CIMamucmuKe Kpumepus u ee

MOJICYETa YHCIIa UCXOJIOB; VDOBHE ZHAYUMOCU,
-BJIJIETh OCHOBHBIMH MOHATHSIMHA -UMemb NPeOCMAasBIeHUe 0 CE53U IMARUPUYECKUX
KOMOWHATOPUKHU B YMETh UX MIPUMEHSTh | U Meopemudeckux pacnpeoeenull,;
MIPU pELICHUN 3a7ay; -umMemyb npeocmasienue 0 KoOOUposaHuu,
-MIMETh TIPEICTaBICHIE 00 OCHOBaX 08OUUHOU 3aNUCU, 080UYHOM Oepese;
TEOPHH BEPOSITHOCTEH; -81a0emb OCHOBHbIMU NOHAMUAMU Meopuu
-MMETb MPEJCTaBICHUE O TUCKPETHBIX U | epaghos (epagh, eepuiuna, pebpo, cmeneHs
HETPEPHIBHBIX CIYYalHBIX BETHYNHAX U | 6epUlUHbL, NYMb 6 2page) u ymenmb npuMeHsimy
pacnpe/eNieHusIX, O He3aBUCHMOCTH UX npuU peuteHuu 3a0ay,
CIlyYaiHbIX BEJIMYWH; -UuMemb npeocmasiieHue 0 0epesvbsx i ymemy
-MMETh MPEJICTABIICHUE O NPUMEHIMb NPU PetieHUU 3a0a4;
MaTEeMAaTHYECKOM OXHJAHHU U -81A0emb NOHAMUEM C8A3HOCHIb U YMENb
JCTIEPCUU CITy4aiHBIX BEJINYMH; NPUMEHMb KOMNOHEHMbl CESI3HOCTNU NpU
-MMETb MPEJCTABIICHUE O COBMECTHBIX peuienuu 3a0ad;
pacnpeeNieHUsIX CIy4YaiHbIX BEINYHH; -yMemb 0Cyuwecmeasims nymu no pebpam,
-[IOHUMATh CyTh 3aKOHA OOJIBIIIUX YKHCET | 00X00bl pebep u eepuiun epaga;
U BBIOOPOYHOTO METOIa H3MEPEHUS -umemsb npeocmasnenue 00 UIEPosoM U
BEPOSITHOCTEH; 2aMUTLINOHOBOM NYMU, UMemb npedcmagieHue
-MMETh MPEJICTABICHUE O HOPMAILHOM 0 MPYOHOCHIU 3A0A4U HAXONCOCHUS]
pacrnpe/ielieHIH U IPUMEPax HOPMAIbHO | AMUTLINOHOBA NYML;
pacnpe/ieICHHbIX CITyYalHbIX BEJTHUUH; -81a0emb NOHAMUSIMU KOHEUHbLE U CHEenHble
-MMETh MPEJICTABICHUE O KOPPEIAIUH MHOJICECMBA U yMemb Ux NPUMEHIMb Npu
CIlyYaifHbIX BEJTUYWH. peuienuu 3a0ad;
-yMemb NPUMEHSIMb MEMOo0 MAMeMamuideckoll
UHOYKYUU;
-yMemb npumensims npunyun Jupuxie npu
peweHuy 3a0a4
B noscednesnoii scusznu u npu uzyienuu Opy2ux npeomemos:
-BBIYUCIIATH WK OIICHUBATh BEPOSITHOCTH
COOBITUH B peaibHOM JKHU3HU;
-BBIOMPATH METOJIBI TIOAXO/ISIIETO
MPECTABJICHUS U 00pPaOOTKH JJAHHBIX
Texcmoevie | -Pemathb pasHbie 337124k MOBBINICHHOM - Hocmuoicenue pezynbvmamog pazoena |l
3a0auu TPYAHOCTH;

-aHAJM3UPOBATh YCIOBHUE 3aa4H,
BBIOMPATh ONTUMAIIBHBINA METOJ PEILICHUS
3aJla4M, paccMaTpUBasl Pa3InIHbIE
METO/IBI;

-CTPOUTH MOJIEJNIb PELICHUS 3a1a4H,
[IPOBOINTH JOKa3aTeIbHbIE PACCYKACHUS
MIPH PEIICHUH 33/1a4H;

-pemaTh 3a7a4uu, Tpedyronue mepedopa
BapHaHTOB, IPOBEPKH yCIOBHI, BEIOOpa
ONTUMAIBHOTO PE3yJIbTaTa;
-aHAJN3UPOBATh M HHTEPIIPETUPOBATH
MIOJTy4YEHHBIE PELIEHHS] B KOHTEKCTE
YCJIOBUS 3a/1a4H1, BRIOUPATH pEIICHHs], HE
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MMPOTUBOPEYAIIUEC KOHTEKCTY;
-IIePEBOIUTH MPH PEIICHUU 3a]1a91
nH(pOpMAITHIO U3 OTHON (HOPMBI 3aITHCH B
JPYTYIO0, HCIIOJIb3YS IPU HEOOXOAMMOCTH
CXEMBI, TaOJUIBI, TPa(UKH, JHArPaAMMEI

B noscednesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

-pemaTh IPaKTUYECKUE 3a1a4u U 3aJauu
13 JPYTUX NPEAMETOB

T'eomempus

- BnaneTts reoMmeTpruecKUMU MTOHITUSMH
IIPY PELICHUH 337129 ¥ IPOBEACHUN
MaTeMaTHYECKUX PaCCy KICHHH;
-CaMOCTOATENLHO (OPMYITHPOBATH
OIIpe/IeIIeHHs] TEOMETPUIECKHX (uryp,
BBIJIBUT'aTh THUIIOTE3bI O HOBBIX CBOMCTBAX
Y TIPU3HAKaX T€OMETPUIECKUX QUTYDP U
00OCHOBBIBATH WM ONPOBEPTaTh UX,
000011aTh WM KOHKPETH3UPOBATH
pe3yabpTaThl Ha HOBBIX Kiaccax Quryp,
MMPOBOJAUTH B HECCJIOKHBIX CIIydasax
KJIACCU(HUKAIIIO QUTYP TIO Pa3TUIHBIM
OCHOBaHUSIM;

- UCCIIEIOBATh YePTEXKHU, BKIIOYAs
KoMOWHauu Quryp, u3BJIeKath,
MHTEPIPETHPOBATH U IPE0OPa30BHIBATH
WHPOPMALUIO, TPEJCTABICHHYIO Ha
YepTexax;

-pemraTh 3aa4l TeOMETPUIECKOTO
COZIepXKaHUs, B TOM YHCJIE B CUTYaLlUsIX,
KOTJa aJITOPUTM pEIICHUsI He CIIeyeT
SIBHO M3 YCJIOBHS, BBIITOJHSATH
HEOOXOAMMBIE IS PELIeHHs 33,1291
JONOJHUTCIIBHBIC ITOCTPOCHMS,
HCCIIEI0BATh BO3MOKHOCTh MPUMEHEHHUS
TeopeM u GOopMyIT IS pElIeHHs 3a/1a4;
-yMeTh (OPMYJINPOBATh U JI0OKa3bIBATh
reOMETPUUYECKHE YTBEPKICHHS;
-BJIaJICTh TIOHATHAMH CTEPEOMETPHUH:
npu3Ma, Tapasiesenure, MupaMua,
TeTpasp;

-AMETh MPEJICTaBICHNS 00 aKCHoMax
CTEPEOMETPHH H CIEICTBUSIX U3 HUX U
YMETh IPUMEHATH UX IIPU PEUICHUN
3aj1ad;

- YMETb CTPOUTDH CEUEHUS
MHOTI'OI'paHHUKOB C UCIIOJIb30BAHHUEM
Pa3iIMYHbIX METOAOB, B TOM YHUCJIC U
METOJIa CIIE/I0B;

-MMeTb MIPEJCTABICHUE O
CKpCIINBAIOIINUXCA MPAMBIX B
MIPOCTPAaHCTBE U YMETh HAXOJUTH YT'OJI U
paccTosiHue MEXIy HUMU;

-IPUMEHSTH TEOPEMBI O MAPAIETLHOCTH
MPSAMBIX U TJIOCKOCTEN B IPOCTPAHCTBE
[IPU PELICHUH 3a7ay;

-YMETbh IPUMEHSTh MapalIeIbHOE

-Umemsv npedcmasnenue 06 akCuoMamuiecKkom
memooe;

-811a0emb NOHAMUEM 2eOMEeMPU1ecKue Mecma
MoYeK 8 NPOCMPAHCMEE U YMEeMb NPUMEHSMNb
Ux 0715 peutenuss 3a0ay;

-yMemb nPUMeHAms OJis peueHust 3a0ay
C80UCMBa NAOCKUX U 08YSPDAHHBIX V208,
MPexeparHo2o yaaa, meopemvl KOCUHYCO8 U
CUHYCO8 OJIsl MPEXSPAHHO20 Yyena,

-811a0emsb NOHAMUeM NePReHOUKYIAPHOE
ceueHue nPu3Mbl U YMemv NPUMEHMb €20 Npu
peuteruu 3a0au;

-uMemb npedcmasienue 0 080UCMEEHHOCIU
NPABUTLHBIX MHO20CPDAHHUKOG;

-81a0entb NOHAMUAMU YECHMPATbHOE U
napanieibHoe NPOeKmMupo8anue 1 NPUMeHsmMb
UX npU NOCMPOEHUU CeHEeHUN MHO20SPAHHUKOG
MemoooM NpoeKyutl,

-uMemb NPeOCmasieHue 0 pazeepnie
MHO202PAHHUKA U Kpamuauiuem nymu Ha
NOBEPXHOCTIU MHO2OCPDAHHUKA,

-uMemb npedcmasienue 0 KOHUYECKUx
CeyeHUsX;

-uUMemb NPeOCmasIeHue 0 KAcarwuxcs cgepax
U KOMOUHQYUU mei 6PAWeHUst U YMemb
NPUMEHSIMb UX NPU PEUeHUU 3a0ay;
-NPUMEHSIMb NPU PeueHuU 3a0ay opmyry
PACCMOsIHUSL O MOYKYU 00 HIOCKOCTU,
-811a0emsb pasHbiMU CnocooamMu 3a0aHUs
nPAMOU YPAGHEHUSMU U YMemb NPUMEHSIMb NPU
peweHuly 3a0ad;

-NPUMEHAMb NPU PeUleHUl 3a0ay U
00Kazamenbemee meopem 6eKmopHblil Memoo u
Memoo KOOpOUuHam;

-umems npeocmasierue 0o aKcuomax oovema,
npumeHamo hopmyavl 06vemos
NPAMOY20/IbHO20 NAPALIENenUNedd, nPpUmMbl U
nupamuovl, mempa’opa npu peuteHuu 3a0ay,
-NPUMEHAMb Meopembl 00 OMHOUEHUSIX
00beM08 NPU peuleHuU 3a0auy;

-NPUMEHSIMb UHIMeSPATL OJisL 8bIMUCTCHUS
00beM08 U NOBEPXHOCMEN Mejl 8PAUeHUS,
BbIUUCTICHUSI NIOWAOU CheputecKo2o nosca u
00veMa waposo2o clos;

-UMemb NPeOCmasieHue 0 OBUNCCHUSIX 6
npocmpancmee: napaiielbHoM nepeHoce,
CUMMEMPUYU OMHOCUMENLHO NJIOCKOCMU,
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MPOEKTHUPOBAHUE AJISI H300paKEHHS
uryp;

-yMeTh NPUMEHSTH IEePICHIUKYIIPHOCTH
MPSMOM U TIIOCKOCTH MPH PELICHUU
3aj1ad;

-BJIaJIeTh MIOHATHAMHI OPTOTOHAIIBHOE
MPOEKTHUPOBaHUE, HAKIIOHHBIE U UX
MPOEKIHH, YMETh IPUMEHSATH TEOPEMY O
TpeX NEePIEeHINKYIAPAX MIPU PEIICHUH
3ajmad;

-BIIA/ICTh TIOHATUSIMH PACCTOSTHIE MEXKIY
¢urypamu B IpoCTPaHCTBE, OO
HEePIEeHANKYIISIP IBYX CKPEIIHBAOIINXCS
MOPSIMBIX H YMETh IPUMEHSTH UX TIPU
peleHnH 3a/1a4;

-BJIaJICTh TIOHATHEM YTOJ MKy MPSIMOI
1 IUIOCKOCTBIO M YMETh IIPUMEHSTH €T0
MIPU pELICHUH 3a]ay;

-BJIaJIeTh TIOHATHAMH JBYTPAHHBIH YOI,
YTOJ MEKAY TUIOCKOCTSIMH,
NepHeHIUKYISPHBIC TNIOCKOCTH B YMETh
MPUMEHSTH UX TIPU PEIICHUH 3a/1aY;
-BJIaJIeTh TIOHATHAMH NIPU3Ma,
napaieNenuIiesl ¥ IPUMEHTh CBOHCTBA
napaieNenueaa py peleHuy 3a/1a4;
-BJIaJICTh TIOHATHEM MPSIMOYTOIBHBII
napaJuleNieIIiIe ] ¥ IPUMEHATH €ro Mpu
peleHnH 3a/1a4;

-BJIaJICTh MIOHATHAMY TUPAMU/IA, BUJIBI
MHPaMUJI, SIIEMEHTHI TPABUIILHOM
MUPaMUJIBI 1 YMETh IPUMEHSTh UX MIPH
peleHnH 3a/1a4;

-AMETh NPEJCTABICHNE O TEOpEMe
Diinepa, MpaBHIILHBIX MHOTOTPaHHUKAX;
-BJIa/ICTh MIOHATUEM TUIOMIAIN
MOBEPXHOCTEW MHOT'OTPAaHHUKOB U YMETh
NPUMEHSTB €To TPH PEIICHNH 3a/1ay;
-BJIQ/ICTh TIOHSTUSIMHU TeJla BpaIleHHsI
(umnMHAp, KOHYC, Wap u cdepa), ux
CEUYCHUS U YMETh IPUMEHSTh UX IPH
peleHnH 3a/1a4;

-BJIQJICTh MIOHATUSIMH KacaTelbHbIC
HpSMBbIE U IFIOCKOCTH M YMETh IPUMEHSTD
U3 TIpY peILIeHUH 337134,

-MMETh MPEJICTABICHUS O BIIMCAHHBIX U
OIIMCAaHHBIX c(hepax U yMEeTb IPUMEHATh
WX NIPU peLIeHUH 331a4;

-BIIQJIETh TIOHATUSIMH 00BEM, 0O BLEMBI
MHOTOTPaHHUKOB, TEJI BPAICHUS U
MPUMEHSTH UX TPU PEILICHUH 3a/1a4;
-MMETh MPEJICTABIICHUE O pa3BEpTKe
MWINHIPA U KOHYCA, IUTOIMAIH
MOBEPXHOCTH LMJIMH/PA U KOHYCA, YMETh
MPUMEHSTH UX TPU PELLICHUH 3a/1aY;
-MMETh MPEJICTABIICHUE O TUIOMIA N

YEHMPATbHOU CUMMEMPUU, NOBOPOmMe
OMHOCUMENLHO NPSAMOU, BUHMOBOU
CUMMemMPUU, YMEMb NPUMEHAMb UX NPU
peutenuu 3a0au;

-UMemb nPedCcmasieHue 0 niowaou
OPMO2OHANLHOU NPOEKYULL,

-UMemb NPeOCmasieHue 0 MmpexepanHom u
MHO202PAHHOM YeTie U NPUMEHSIMb CEOUCEA
NIIOCKUX Y2TI08 MHO20ZPAHHO2O0 Yeid npu
peuenuu 3a0ay,

-UMemb NPeOCmasieHust 0 npeodPa308aHUl
no0obus, 2coMmomemuu U ymems NPUMEHIMb UX
npu peuterun 3a0ay;

- yMemsb peuams 3a0a4i Ha nI0CKOCU
Memooamu cmepeomempuu;

-yMemb NpUMeHsmMb  QopmyIl 00beM08 npu
peuteruu 3a0ay
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cdepsl ¥ yMETh IPUMEHSTH €r0 IPU
pELICHUH 33/1a4;

-yMeTb pelIaTh 3a1a41 Ha KOMOWHAIIIH
MHOTOTPaHHUKOB U TEJl BpaIllCHHS;
-MMeTb MPECTABICHUE O MOJI00WH B
MPOCTPAHCTBE U YMETh PEIaTh 3a1a4H Ha
OTHOLICHHE 00BEMOB H TUIOIIAEH
MOBEPXHOCTEH MOJOOHBIX UTYD

B noscednesnoii scusnu u npu uzyuenuu Opy2ux npeomemos:

-COCTaBJIATh C UCTIOIb30BAaHUEM CBOICTB
reoMeTpryYecKux (puryp mareMaTudeckue
MOJIEJIN ISl PELICHNUS 3314
MPAKTUIECKOTO XapakTepa U 3aJ1a4 13
CMEKHBIX JUCIUILIHH, UCCIEeI0BATh
MOJTy4eHHBIE MOJICTH U
HWHTEPIPETUPOBATh PE3YJILTAT

Bexmoput u

-BrmageTs noasatusIMu BEKTOPHBI U UX

-Jlocmudicenue pesyrvmamos pasoena ll;

Koopounam | KOOPJIUHATHL; -Haxoo0umv 0Ovem napanieienuneod u
bl 6 -yMETb BBIMIOJHATH ONEPAIMU HaJl mempasopa, 3a0aHHbIX KOOPOUHAMAMU CEOUX
npocmpancm | BEKTOPaMU; BEPUIUH,
ee -HCTOJIb30BAaTh CKATSIPHOE MPOUBBEIICHUE | -320a8amb HPSIMYIO 8 NPOCMPAHCIGE;
BEKTOPOB P PELICHUH 33/1a4; -HAXOOUMb PACCMOANUE OM MOYKU OO0
-[IPUMECHSTh YPABHEHHUE TUIOCKOCTH, NIOCKOCMU 8 CUCmeMe KOOPOUHAM,
(bopMyITy paccTOSIHUSI MEXKTy TOUKAMH, -HAXOOUMb PACCMOSIHUE MENCOY
ypaBHeHHe c(epbl IPH PEIICHUH 3a/1a4; CKPeUUBAIOWUMUCS NPIMBIMU, 3A0AHHbIMU 8
-IIPUMEHSTH BEKTOPBI U METO/ KOOpAUHAT | cucmeme KOOpOUHam
B IIPOCTPAHCTBE MPH PEIICHUH 33124
Hcemopus -MMeTh mpeacTaBiIeHUe O BKIIAIC -/locmuoicenue pezynbmamos pazoena |l
Mmamemamu | BPUIAIONIMXCS MATEMATHKOB B Pa3BUTHE
Kl HaAYKU;
-[IOHUMATh POJIb MATEMATHUKHU B Pa3BUTHH
Poccun
Memoowt -Hcnons30BaTh OCHOBHBIC METO B -/locmuoicenue pezyibmamos pazoena ll,
Mamemamu | 10Ka3aTeIbCTBA, IPOBOIUTH -NPUMEHSIMb MAMEMAMUYecKue 3HAHUsL K
Kl JIOKA3aTeNbCTBO U BBIMOIHATh UCCAEO0BAHUIO OKPYICAIOUE20 MUPA

OIIPOBEPKEHUE;
-IPUMEHSATh OCHOBHbIE METOBI pEIICHHS
MaTeMaTHYEeCKHX 3a]1a4;

-Ha OCHOBE MaTeMaTH4ECKHX
3aKOHOMEPHOCTEHN B IPUPOJIE
XapakTepu30BaTh KPacoTy U
COBEpPILIEHCTBO OKPYKAIOIIEro MUPA U
MIPOM3BEICHUN UCKYCCTBA;

-TIPAIMEHSTH MTPOCTEHIIINE MPOTPAMMHBIE
CPEICTBa U 3JIEKTPOHHO-
KOMMYHHKAIOHHBIE CUCTEMBI TIPH
pelIeHn: MaTeMaTHIecKrX 3ajad;
-TI0JTE30BATHCS MPUKIIAHBIMHA
[IporpaMMaMH 1 porpaMmmamMu
CHUMBOJIBHBIX BBIUMCICHUN AJIS
WICCIIEIOBAHNS MATEMATHIECKUX O0BEKTOB

(Modenuposarue Guzuueckux npoyeccos,
3a0a4u IKOHOMUKU)




2. Conep:xxanue yueOHOro npeamera «MaTeMaTuKa
(BKJII0YAsS aJIredOpPy M HAYAJIA MATEMATHYECKOI0 AHAJIU3a, TeOMETPHUI0)

Yriy0/1€HHbBIH YPOBEHb

10 knacc.
Aure0dpa 1 Ha4YaJla MATEMAaTHY€eCKOI0 aHAJIN3a

DJ1eMeHThI TEOPHH MHOKeCTB H MATEeMATHYeCKOM JIOTHKH
VYTBepxkeHue (BbICKa3blBAHUE), OTPULIAHUE YTBEPXIEHUS, UCTUHHBIC U JIOXKHbBIC YTBEPKICHHUS,
CIICICTBUS, YACTHBIN CiTy4ai 00IIEro yTBEp>KACHUS, KOHTPIIPUMED, J0KAa3aTeIbCTBO.
MHoxecTBa (YUCIIOBBIE, T€OMETPUYECKUX (Uryp). XapaKTepUCTUUYECKOE CBOMCTBO, 3JEMEHT
MHOXECTBa, IIyCTO€, KOHEYHOE, OEeCKOHEYHOe MHOXecTBO. (CrnocoObl 3aJaHus MHOXECTB
ITonmHOXecTBO. OTHOLIEHUS NPHUHAUIEKHOCTH, BKIIOYEHHUS, paBeHCTBA. Onepanuu Hax
MHO>KecTBaMu. Vcnonbp3oBaHue onepannii HaJ MHO>KECTBAMU U BbICKa3bIBaHUSAMU. MHoocecmsa Ha
KOOPOUHAMHOU NIOCKOCMU.
Kpyru Diinepa. Koneunsie u 0eCKOHEYHBIE, CYETHBIE M HECUETHBIE MHOYKECTBA.
VicTuHHBIE U JOXHbBIE BBICKA3bIBaHMS, ONEpAallU HaJ BBICKA3bIBAHUAMU. A1eebpa 8blCKA3blI8aAHUM.
CBsI3b BBICKA3bIBAHUH C MHOYKECTBaMHU. KBaHTOPHI CyIIECTBOBAHUS U BCEOOIIIHOCTH.
3aKkoHbl JOTUKH. OcHOBHble I02udeckue npasuia. PellieHne JJIOTHYecKuX 3a1ad ¢ UCIOJIb30BaHUEM
KpyroB Diiepa, 0CHOBHbIX 102U4eCKUX NPasu.
VYmozakmouenusd. OOoOCHOBaHMS W JIOKa3aTeNbCTBO B Maremaruke. Teopembl. Buabl
MaTEeMaTUYeCKUX  YTBEpXKIACHUH. Buodwl  dokazamenvcms. Mamemamuueckas — UHOYKYUA.
Ymeeporcoenus: obpamnoe OaHHOMY, HNPOMUBONONIONCHOE, O0OPAMHOE NPOMUBONOLONCHOMY
oannomy. [Ipu3HaK U CBOMCTBO, HEOOXOIUMBIE U IOCTATOYHBIE YCIIOBUSI.

Yuciaa 1 BbIpaKeHHs!
JelicTButenpHble uyncia. Penienue 3a1ad ¢ UCIOJIb30BAHUEM CBOWMCTB YHCEN U CUCTEM CUUCIICHUS,
JETMMOCTH, JO0JIEM W YacTed, MPOLIEHTOB, MOAYJeld yucen. PemeHue 3amad ¢ HCHOJIb30BAHUEM
CBOWCTB cTeleHed M KOpHEH, MHOrO4WwIEHOB, NpeoOpa3oBaHUIl MHOTOWIEHOB U JPOOHO-
palMOHAIBHBIX BRIpAXKEHUI. MOAyb Ynciia U €ro CBOMCTBA.
Kopenp n-oii crenenu, ero cpoiictBa. CTENEeHb C JEHCTBUTENIBHBIM II0KA3aTeNIEM, CBOWCTBA
crenenu. Yucno €. Jlorapudm, cpoiictBa norapudma. JlecsaTuynblii U HaTypaibHbIN Jorapudm.
IIpeoOpa3oBanue norapu(pMUIECKUX BBIPAKEHUH.
Pemienne 3agau ¢ uUcnonb30BaHMEM TrpagycHOM Mepel yriaa. PaamaHHas wmepa  yria,
TPUTOHOMETPHUECKasi OKPY)KHOCTb. TpuroHomerpuueckue (QpyHKIUH yucend U yriaoB. dopmyisl
MpUBEACHUA. ApPKCUHYC, apKKOCHHYC. APpPKTaHI'€HC, apKKOTaHreHc. opMyibl CIOKEHUs
TPUTOHOMETPUUYECKUX  (GYHKUUH, (QopMynasl  ABOMHONO M IOJOBMHHOTO  apryMeHTa.
[IpeoOpa3oBaHue cyMMBbl, pa3HOCTHU B IIPOU3BEIEHUE TPUTOHOMETPUYECKUX (QYHKIUH, 1 HA00OPOT.
Tpuronomerpuueckue GopmyIbl
IIpusooumvle u nenpugooumvie muozounenvl. Ocnoenas meopema ancedopvl. CummempuuecKue
MHO204neHbl. [lenouucnennvle u yeno3HauHble MHO2OUIEHbI.
Ocnosenas meopema apugmemuxu. Ocmamku u cpasnenus. Ancopumm Esexnuoa. Kumaiickas
meopema 06 ocmamkax. Manaa meopema @Pepma. Q-uyHvle cucmemvl cuucienus. DPyHkyus
Diinepa, uucno u cymma oerumeneu HamypaavHozo uucia. Llenuvie Opoou. Teopema Pepma o
cymme keaopamos. Teopemvl 0 npubIUI*CEHUU OEUCBUMENLHBIX YUCEe] PAYUOHATLHBIMU.

YpaBHeHUs M HEPABEHCTBA
IloBTOpenue. Pemienne 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOMU
NEPEMEHHON, ¢ TNpUMEHEHHUEM H300paKeHHsI YMCIOBBIX NPOMEXYTKOB. Mcmosib3oBaHue
HEpPaBEHCTB M CHUCTEM HEPaBEHCTB C OJHOM NEPEeMEHHOH, YMCIOBBIX MPOMEXYTKOB, HX
o0bequHeHnH 1 nepecedenuil. ['papuueckoe penieHne ypaBHEHUH 1 HEPABEHCTB.
Kopenp wMHOrowiena. PannonanbHbele ypaBHeHUs. CHCTEMBlI palHMOHAIBHBIX ypPaBHEHMI.
PannonaneHbie HepaBeHCTBA. CHCTEMBI pAllMOHAIBHBIX HEPABEHCTB.
MeTtoa MHTEpBaJIOB JUIsl pEIIEHNs HEPABEHCTB.
[Ipocreiimme nokazareiabHble ypaBHEHUS U HEPABEHCTBA.
Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA.



Tpuronomerpuyeckue ypaBHeHusa. OJHOpPOAHBIE TPUTOHOMETPUYECKHE YpaBHEHHUA. Pemienue
MPOCTEHIIINX TPUTOHOMETPUIECKIX HEPABCHCTB.
@opmyna bunoma Hetomona. Teopema Buema, meopema besy.
Pewenue ypasnenuii cmenenu gviuie 2 cneyuanbHvlx 6UOO0S.
Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouux.
Huoghanmoswi ypasuenus.
DyHKIUH.
IloBTOpenue. Pemienue 3aa4 ¢ UCMOIB30BAHUEM YUCIOBBIX QYHKIUN U UX TpadUKOB.
®ynxims y=x". ®ynkuusa y = Vx(x > 0)
[Toka3zarenbHast QyHKIHS €€ CBOHCTBA U TpaduK.
Jlorapudmuueckas GyHKIHS €€ CBOWCTBA U rpaduK.
Crenennas ¢yHkIMs ee cBoiicTBa U rpaduk. OyHkius y =e*

TpuroHoMeTpuueckie (yHKIHHE YUCIOBOro aprymenta J - COSX Y =SINX "y = gx y=ctgx,
CgoiicTBa ¥ rpa)Ku TPUTOHOMETPHUUYECKUX (DYHKITHA.

TexcToBBIC 31241
IloBTOpenue. Pemienue 3a1a4y Ha IBUKEHUE U COBMECTHYIO pabOTy, CMECH U CILJIaBbl C TOMOLIBIO
JTUHENHBIX, KBAAPATHBIX U JPOOHO-PALIMOHANIBHBIX YPAaBHEHUH U UX CHCTEM.
[IpumeHeHue MpH pelIeHUH 3a/ad CBOMCTB apU(PMETHUECKONH M TeOMETPUYECKOW IPOrpeccuw,
CYMMHUPOBaHHsI OECKOHEUHOM CXOAIIEHCS TeOMETPUIECKON MTPOrPECCU.

DJiIeMEeHThI MATEeMATHYEeCKOI0 aHAIH3a
[Ipenen nmocnenoBarenbHoCcTU. beckoHeuHo yObIBaromias reomerpuyeckas nporpeccus. Cymmsl u
PAObL, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

BeposiTHOCTH M CTATHCTHKA, JTIOTHKA, TeopHs rpagoB 1 KOMOMHATOPHKA
[lepectanoBku. Pazmemenus. Coueranusi.
Boruncnenue BeposiTHOCTEN cOOBITHI. BhiuniciieHne BEpoATHOCTEN B OIBITaX ¢ PAaBHOBO3MOXHBIMU
JJNIeMEHTapHBIMU  HcxonaMu. Mcmonb3oBanue KomOuHaTopuku. Mcmonb3oBanue Qopmysbl
CJIOKEHUSI BEPOSITHOCTEH, uarpamm Jiliepa, iepeBa BEpOsITHOCTEH.
Beposimnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmel.
[IpaBuno ymHOkeHuUs BeposTHOCcTeM. Dopmyra nosHoi BeposTHocTH. PopMmyita baiteca.
Vcnonb3oBanue TabNuI M 1MarpamMm JUis MpeCTaBIeHHs JaHHbIX. Pemenue 3a/1a4 Ha IpUMEeHEeHne
ONMCATENbHBIX XapPaKTEPUCTUK YHUCIOBBIX HA0OPOB: CpPEIHUX, HAUOONIBILIET0 W HAWMEHBIIETO
3HAUYEHUs, pa3Maxa, TUCIEPCUN U CTAaHJAPTHOTO OTKJIOHEHHUS.
Bbruncnenne 4actoT W BEpoOSTHOCTEH cOObITHH. VYcloBHass BEpOATHOCTb. BpluncieHue
BEPOSATHOCTEN HE3aBUCUMBIX COOBITHH.
®opmyna bepuymnu. JlUCKpeTHBIE ClydailHble BEIWYMHBI W pacrupenencHus. COBMECTHBIC
pacnpenenenus. PacrpeneneHue CyMMbl M IIPOM3BENEHUS HE3aBUCHMBIX CIIyYalHBIX BEJINYMH.
MareMarnueckoe OKHUIAHUE M JUCHEPCHUS CIy4alHOM BEJIMYMHBI. MaTreMaThdeckoe OXUIaHUuE U
JUCIIEPCHUSI CYMMBI CITyYailHbIX BEJIMYHH.
bunapnas cnyualiHasg Benu4uHa, pacnpeneneHue bepHymnu. ['eomerpuueckoe pacrpenencHue.
buHoMHManbHOE pacmpeseneHne M ero CBOWCTBA. [ unepeeomempuueckoe pacnpeoeieHue u e2o
ceolicmea.
HenpepriBHble ciydaiiHble Benu4MHBL. [In0THOCTH BepoATHOCTH. DYHKIMS paclpeiesIeHus.
PaBHOMEpHOE pactipeneneHue.
IlokazamenvHoe pacnpedenenue, e2o napamempbi.
Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHnoe pacnpenenenue. Oyakuus Jlammaca.
ITapameTppl HOpManbHOro pacnpeaeneHus. Ilpumepsl ciaydallHBIX BEIWYMH, IOJYUHEHHBIX
HOPMaJbHOMY 3aKOHY (IOTPEIIHOCTh W3MEPEHHH, pocT dYenoBeka). [lemmpanvHas npedenvHas
meopema.
Hepasencmeo Yebviuesa. Teopema Yebwviwesa u meopema bepuynnu. 3axon 6onvuiux uucen.
Buibopounviii memoo usmepenusi eposmuocmei. Ponv 3akona bonvuux uucen 6 nayke, npupooe u
obwecmee.
KoBapuamnus aByx ciydaiiHeix BenuuuH. [lonstTHe o ko3dduuuente xoppensuuu. CoBMECTHbIE
HaOIOJIEHUs JIBYX CIy4YalHBIX BEITWYHH. BblOopouHwvllti Kod(duyuenm roppernayuu. Jlunetinas
pezpeccusi.



I'eometpust
Pemenue 3amad c HCHOJIB30BaHHMEM CBOWCTB (UIyp Ha IJIOCKOCTH. PemieHue 3amad  Ha
JI0KA3aTeJIbCTBO M MOCTPOCHHUE KOHTPHPUMEPOB. [IpruMeHeHre MpoCTEeNINX JIOTHYECKUX MpaBUIl.
Pemrenne 3amay ¢ MCHOJIB30BaHUEM TEOPEM O TPEYTOJIBHUKAX, COOTHOLICHWM B MPSAMOYIOJIbHBIX
TpeyrojbHUKax, (PakToB, CBA3aHHBIX C YETHIPEXYyrojibHUKaMU. Perienue 3a1au ¢ MCnoib30BaHuEM
(bakTOB, CBSI3aHHBIX C OKPY)KHOCTAMHU. Penienne 3a1a4 Ha U3MEPEHHS Ha TUIOCKOCTH, BBIUYMCIICHUS
JUIMH ¥ TUIoIaneil. Pewenue 3a0au ¢ nomowbo 6eKmopos u KOOpOUHam.
OCHOBHBIE MOHATUS F'€OMETPUM B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
Ilonsamue 06 axcuomamuueckom memooe.
LlenTpanbHOE MPOEKTUPOBAHUE.
CkpeuBarouiecs: ImpsiMble B IPOCTPAHCTBE. YTOd MEXAy HUMU. Memoowvl HaxodcoeHus
PACCMOSHULL MeAHCOY CKPEUSUBAIOUUMUCS NPAMBIMU.
Teopembl 0 mapaJUIEIbHOCTH MPSAMBIX M IUIOCKOCTEN B MpocTpaHcTBe. [Ipu3HaKk mapamienbHOCTH
npsambix. [TapannensHocTs mnockoctel. [lapaniensHoe mpoekTHpoBaHue U n300paxkeHue Guryp.
[lepnenauKynsapHOCTh MpsMBIX. [lepneHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTH. OpTOroHanbHOE
npoektupoBanue. Haknonnsle u npoekuuu. TeopeMa o Tpex NeprneHIuKyspax.
OO0t neprneHauKyIsp IByX CKpEIIMBAIOIINXCS IPSIMBbIX.
VYriel B npoctpancTse. [lepneHaukynspHble MI0CKOCTH. [110u4adb opmo2oHanbHol npoeKkyuu.
Bektopsl u koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO. YTOJI MEXIy
BekTOpaMu. CKaJsipHOE IMPOU3BEICHHUE.
VYpaBHeHue miockoctu. opmyita pacCTOSIHUSA MEXKIAY TOYKaMH. KoopauHaTel cepeuHbl OTpe3Ka.
VYpasuenue ceprl. DPopmyna paccmosiHus om moyku 00 niockocmu. Cnocobwvl 3a0anus npsamou
VPaGHeHUAMU.
Pewenue 3a0au u Oooxkazamenbcmeo meopem ¢ HOMOWDBIO BEKMOPO8 U MemoOOM KOOPOUHAM.
Onemenmul 2eomempuu macc.
[Tono6ue B mpocTpaHCTBE.
Hsuoicenuss 6 npocmpancmee. napaniebHulll.  NEPEHOC, CUMMEMPUsL  OMHOCUMENLHO NIOCKOCHIU,
YEHMPATIbHASL CUMMEMPUsL, NOBOPON OMHOCUMENLHO NPSMOLL.
IIpeobpaszosanue noodobus, comomemus. Pewenue 3a0ay Ha NIOCKOCMU C UCHONb308AHUEM
cmepeomempuieckux Memooos.

11 kaacec.
Aure0dpa 1 Ha4YaJIa MATEMATHYECKOI0 aHAJIN3a
Yuciaa 1 BIPAKEHUS
IloBTOpenune. PemeHue 3amad ¢ HCHOJB30BAHMEM CBOMCTB YHCEN M CUCTEM CUMCIICHHS,
JETMMOCTH, JO0JIEM W YacTed, MPOILIEHTOB, MOAYJEeH uucen. PemeHue 3amad ¢ MCHOJIb30BaHUEM
CBOMCTB YMCEN U CHCTEM CUMCIICHHS, NEIMMOCTH, JOJEH U 4acTeH, MPOLEHTOB, MOAYJIEH 4HCEI.
Pemenue 3a1au ¢ MCMoNb30BaHUEM CBOWCTB CTENEHEW M KOPHEHW, MHOTOUIEHOB, TpeoOpa3oBaHuit
MHOTOYJIEHOB U IPOOHO-PAIIMOHAIBHBIX BBIpaKEHUIH. MOyIb YKCIIa U €ro CBOMCTBA.
Tpuronomerpruyeckue GyHKIIMU YUCEN U YTIIOB.
IlepBuuHbIE TPENCTABIEHHSA O MHOXKECTBE KOMIUIEKCHBIX 4YHCeNl. KomniekcHo conpsdiceHmHbvie
yucna. Jlerucmeus ¢ KomniekcHolmu yuciamu. Mooyns u apeymenm uucna. Tpueonomempuueckas
@opma KomniekcHo2o yucia.
YpaBHeHNS 1 HEPABEHCTBA
PaBHOCHIbHBIE —TpeoOpa3oBaHust  ypaBHEHMH. PaBHOCHJIBbHBIE TNPeoOpa3OBaHUS  HEPABEHCTB.
HppanynonansHele  ypaBHeHHs. [lokasarenbHble  ypaBHeHus. Jlorapudmuueckue ypaBHEHHS.
TpuroHomeTrpuyecknue ypaBHEHHUS.
I'paduueckne wmeTonmpl pemieHuss ypaBHEHWH ©  HepaBeHCTB. CHCTEMBI TOKa3aTENIbHBIX,
Jorapu(MHUUECKUX U UPpAlMOHAIBHBIX ypaBHEeHUH. CHCTEMBbI MOKa3aTENbHBIX, JOrapuPMHUUECKUX
U UppaloHaJIbHBIX HepaBeHCTB. [IpocTeiiniue cucTeMbl TPUTOHOMETPUUECKUX YpaBHEHUH.
VYpaBuenus — cienctsud. [loTeHuupoBanue orapuMu4eckux ypaBHEHUH.
Pemienne ypaBHeHH 1 HEPAaBEHCTB € TIOMOILBIO CUCTEM.
Pemenne ypaBHEHMII M HEpaBEHCTB, COJAEpKAIMX NEPEMEHHYIO MOJ 3HaKoM Monyis. Meron
MHTEPBAJIOB JIJIs1 PELIEHNSI HEPAaBEHCTB.
VYpaBHEHHs1, CHCTEMBI YpPaBHEHUH ¢ mapaMeTpoM. HepaBeHCTBa ¢ mapameTpoMm.



Pewenue ypasnenuti 6 komniexkcrulx yucnax.

DOYyHKUNH
IloBTOpenue. Pemenne 3amay C WCMOIH30BAHUEM YHCIOBBIX (QYHKIMA HU UX TpaduUKOB.
Hcnons3oBanne CBOWCTB H TrpadMKOB JIMHEWHBIX M KBaJApaTHYHBIX (DYyHKIUH, oOpaTHOU

IPONOPILMOHATLHOCTH U GyHKIHH Y =+/X ..
Hynu QyHkumuu, npoMexyTku 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOosbiiee u HauMeHbIlee
sHaueHue ¢ynkuuu. [lepuomudeckne QYHKIMH M HAMMEHBINIUN MEepUON. BhIMykiocTh Trpaduka

¢bynknuy. YetHsle n HeueTHble QyHKUUHU. DyuKkyuu «opodbnas uacme yuciay Y ={X} u «yenas

yacms qucuay y:[x]_ [IpeoOpazoBanusi TpadMKoB (QYHKIHA: CABUT, YMHOXKEHHE HA YHUCIIO,

OTpaXKEHHE OTHOCUTENIBHO KOOPANHATHBIX OCEH.
B3aumuo oOpatHbie ¢yHkumu. ['paduku B3ammMHO 00paTHBIX (GyHKIUA. ['paduku CI0KHBIX
¢ynkuuid. OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIMHM, WX TJaBHBIC 3HAYEHUS, CBOWCTBA M
rpaduKH.

TexcToBBIC 31241
IloBTOpenue. Pemienue 3a1a4y Ha IBU)KEHUE U COBMECTHYIO pabOTy, CMECH U CIIJIaBbI C TOMOIIBIO
JMHENHBIX, KBaAPATHBIX U JPOOHO-PALIMOHANIBHBIX YPABHEHUHN U UX CHCTEM.
[IpuMmeHeHue MpH peHIeHUH 3a/ad CBOWCTB apU(METHUYECKOW U T€OMETPUUYECKON MpOrpeccuu,
CYMMHUPOBaHHSI OECKOHEYHOU CXOSIIEHCS T€OMETPUUECKOM MPOTPECCHUH.

DJeMeHTbl MaTeMATHYEeCKOr0 aHAIN3a
[lonstue mnpenena ¢yHkiuun B Touke. HempepwiBHOCTH GyHkuu. Cgoticmea HenpepbiéHvix
@yuxyui. Inddepentupyemocts pyakuuu. [IponsBogHas Gynkmuu B Touke. ['eomeTpuueckuii u
(bU3UYECKU CMBICI MPOU3BOIHON. [Ipumenerue npouzeoonoul 6 ghusuxe..
[TpousBoaHbie nemMeHTapHbIX GyHKuui. [IpaBuna nuddepeHupoBaHus.
Kacarenbnas x rpaduxy ¢ynkuun. Touku sxkcTpeMyma (MakcuMyMa 1 MUHUMyMa). MccnenoBanue
AJIEMEHTAPHBIX (YHKIMHA Ha TOYKH HKCTpEMyMa, HauOosbllee W HAaWMEHbIEE 3HAUCHHE C
MOMOIIBIO TPOU3BOAHON. Teopema Betiepwmpacca. TeopeMbl o cpeaHeM. Bropas npousBoaHasi, ee
reoMeTpuuecKkuii u ¢usndeckuid cMmbicn. [lowsmue npedera GyHKyuu 6 6ecKOHeuHOCmI.
Acumnmomul  epaguxa @ynxyuu. Cpaenenue OeCKOHEUHO MANLIX U OECKOHEUHO OONbUIUX.
IIpumenenue npoussoonoti npu pewenuu 3aoay. llocmpoenue cpaguxkos Qynkyuti ¢ nomMoubio
npou38o0Hvix. Haxoocoenue skcmpemymos @yukyuti neckorvkux nepementuvix. IlepBooOpasHasi.
Heonpenenennsiit  unrerpan.  [lepBooOpasHeie  snmeMeHTapHbix  dyHKumid.  I[lnomans
KpuBoJuHeWHOW Tpanmenuu. @opmyna  Herorona-JleiiOnuma.  OmnpeneneHHbI  MHTErpa.
Buvruucnenue nnowadeii niockux ¢uzyp u o6vemos men epawjenusi ¢ NHOMOWbIO UHMeZpaa.
Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

CTaTHCTHKA U TEOPHUS BEPOSTHOCTEH, JIOTHKAa H KOMOMHATOPHKA
Cmamucmuyeckas cunomesa. Cmamucmuka Kpumepus u ee yposeHv 3Hayumocmu. lIpoeepka
npocmeuwux eunomes. IOMRUpUYecKue pacnpeoeieHus U UX C6A3b ¢ Meopemuyeckumu
pacnpedenenuamu. Paneosas koppenayus.
Ilocmpoenue coomeemcmeuti. HnuvekmusHvle U ClOpbeKmugeHvle coomeemcmesus. buexkyuu.
Jluckpemnas nenpepvisnocmo. [Ipunyun [upuxie.
Koouposanue. /[éouunas 3anuce.
OcHosHnbie nousmusi meopuu 2epagos. /lepesvs. Jleouunoe oepeso. Cesaznocms. Komnonenmuol
ceasnocmu. Ilymu na epaghe. Diineposvi u I amunomonogsl nymu.

I'eomerpus
Harnsgnas crepeomerpus. [lpusma, napauienenumnen, nupaMuaa, TETPadap.
Teopema Menenas ona mempasopa. IlocTpoeHHe CeYeHHII MHOTOTPAHHHUKOB METOJOM CIIEOB.
[TocTpoeHne ceuyeHnii MHOTOIPAaHHUKOB METOI0M ITPOEKIUH.
T'eomempuyeckue mecma mouex ¢ npocmparncmee.
Buowi mempasopos. Opmoyenmpuueckuti mempa’sop, KAPKACHuIU mempas’sdp, PABHOSPAHHbLI
mempas3op. Ilpsamoyeonvrolti mempasop. Meouarwvl u bumeouarvl mempas’opa.
Jlocmpaueanue mempasopa 0o napaienenuneod.



Paccrosinust Mexay @urypamMmm B TnpocTpaHCTBE. [lepnenoukynsapHoe ceuenue Npusmbi.
Tpexepannviti u mHococpanHulll yeon. Ceoticmea NIOCKUX yelno8 MHo2oepanHozo yena. Ceoticmea
NJIOCKUX U OB8Y2PAHHBIX V2llo8 MpexepaHHo2o yena. Teopemvl KOCUHYCO8 U CUHYCO8 O
MpexepaHno2o yaia.

Bunel MHOrOrpaHHUKOB. Passepmku mHoz2ozpanHuka. Kpamuatiwue nymu na noeepxnocmu
MHO202PaAHHUKA.

Teopema Dtinepa. 1lpaBunbHbIE MHOTOIPAHHUKHU. /[80UICMBEHHOCTb NPABUNLHBIX MHO202PAHHUKOS.
[Ipusma. Ilapamnenenunen. CaoiicTBa mnapamienenumnena. [IpsMOyroiapHbIN Mapaienenume].
Haknonnble npu3Mmel.

[Iupamupga. Buasl nupamug.  DJEMEHThl  NpaBWIbHOM  nupamuiabl. [lupamuasl ¢
PaBHOHAKJIIOHEHHBIMU PeOpaMu U TPaHsSIMHU, UX OCHOBHBIC CBOHCTBA.

[Tnomaau moBepxHOCTEH MHOTOTPAHHUKOB.

Tena BpaieHus: MUIUHIP, KOHYC, map u cepa. CeueHus mMuIMHIpa, KoHyca U 1mapa. [llapoBoit
CErMEHT, IAapOBOM CJIOH, MAPOBOM CEKTOP (KOHYC).

VYceuennast nupamujia U yCEYCHHBIN KOHYC.

Onemenmul cghepuueckou eeomempuu. Konuueckue cewenus.

KacarenpHble TIpsiMBIE M TUIOCKOCTH. BrmcanHbie W ommcaHHbIe cdepbl. Kacarwowuecs cgepoi.
Kombunayuu men spawenus.

[Tnomanp moBepxHOCTH MHOTOrpaHHUKA. [loHsTHe 00bemMa. OOBEMBbI MHOTOTPAaHHUKOB. OOBEMBI
Ten BpauleHus. Axcuomvl ob6vema. Bvigod opmyn ob6vemos npamoy2onvHo20 napaiieienuneod,
npuzmsl U nUPamuovl. Popmynsl OJisi HAXOHCOeHUsL 00bema mempal’opa. Teopemvt 06 OmHOUWEHUAX
00beMo8.

Ipunooscenuss unmezcpana K 6bluUCIEHUIO 00bEMO8 U nogepxnocmeu men epawerus. llnowaow
cghepuueckozo nosica. Obvem waposoeo cios. llpumenenue 06vemos npu pewieHuu 3a0a4.
[Tnomane chepsr.

Paszeepmia yununopa u konyca. Ilnomanb moBepXHOCTH LHMWJIMH]IPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB M TEJT BPAILICHUS.

OTtHoleHNe 00bEMOB U IUIOIIAJICH TOBEPXHOCTEH MOA0OHBIX PUryp.



3. TemaTnuyeckoe MJIAHUPOBaAHHE

C YKa3aHue¢ KOJIMYeCTBA YaC0B, OTBOAUMbBIX HA OCBOCHHUE Ka)KI0M TeMBbI

Y4eOnbiii npeamer «MareMaTHKa)
Yriy0.1éHHbli ypOBeHb

10 kaace
(u3 pacuera: 6 yacoB B Henesnio (34 yueOHbIX HeJleln))
Ne OcHoBHbBIE pa3e/ibl COAePKAHUS KonuyectBo
nn 4yacos
Anredpa M HA4YaJIa MATEMATHYECKOT0 AaHAJIN3A
(136 uyacoB, u3 pacuera: 4 yaca B Hejes110 (34 yueOHBIX He/leJIn))
1. | JleificTBUTe/IbHBIE YHCJIA., 13
1.1 | Yncaa u BeIpaKkeHHsl. 5
JlelicTBUTENbHBIC YKCIIa
1.2 | D1eMeHTHI TEOPHH MHOKECTB M MATeMAaTHYECKOii JIOTHKH. 4
VY1BepkaeHue (BbicKa3biBaHKue). MHOXKeECTBa
Jloruka. Mamemamuyeckas UHOYKYusl.
1.3 | BeposiTHOCTL M CTATHCTHKA, JIOTHMKa, Teopusi rpagoB u 3
KOMOUHATOpPHKA.
IlepecranoBku. Pazmenienus. Couetanusl.
1.4 | YpaBHeHHUsI U HEPABEHCTBA . 1
Juoganmoswi ypasuenus. Teopema @epma o cymme K8aopamoa.
2. | PanuoHa/bHbIC YPABHEHHS] H HEPABEHCTBA. 17
2.1 | Uncaa u BhIpaKeHus. 3
MHoOro4yieHsl
2.2 | YpaBHeHHs U HEPAaBEHCTBA.
PanmonansHble ypaBHEHHUS 4
PanrionansHbIe HEpaBEeHCTBA 9
Konmponvuaa paooma Ne 1 ' Payuonanvuvie ypaenenus u 1
Hepagencmea "'
3. | KopeHnb n-oii crenenu. 12
3.1 | ®dynkuum. 4
Dynkuus y=x'.
3.2 | Yncaa u BbIpaKeHU . 7
Kopens N-oii cTeneHu u ero cBocCTBa
Konmponvnas paboma No2 ' Kopenws n-oit cmenenu "' 1
4. | CteneHb ¢ AeliCTBUTEJLHLIM IMOKA3aTeJeM. 13
4.1 | Yncaa v BHIPAKEHHS. S
CreneHsb C IeHCTBUTENBHBIM MOKa3aTeleM
4.2 | DieMeHTBHI MAaTEMAaTHYECKOI0 aHAJIH3A. 5
IIpenen nocnenoBaTeIbHOCTH
4.3 | ®yHkoum. 2
ITokazarenpHast QyHKIHS
Koumponwvnan paboma Ne 3" Cmenens c oeiicmeumenbHbm 1
nokazamenem. Ilpeden nocnedosamenvnocmu "'
5. | Jorapudm. 6
5.1 | Yucaa u BbIpakeHus. 5

Jlorapugm




5.2 | ®yHKIHM. 1
Jlorapudmuueckast QyHKIHsS

6. | Iloka3aTeabHble U JorapupmMuyeckue ypaBHeHHS H 14
HEpPaBEeHCTBA.

6.1 | YpaBHeHus 1 HepaBeHCTBA. 6
ITokazarenpHble U JIorapuMUUYECKie YpaBHEHHUS.
Konmponvnaa  paboma Ne 4"  IlokazamenvHovle u 1
Jaozapugmuyeckue ypagHenusn "'

6.2 | YpaBHeHUs 1 HePaBeHCTBA. 6
IlokazarenbHble U JIorapupMUUYecKie HepaBEHCTBA
Konmponvuaa  paboma  Ne 5" Ilokazamenvuvie u 1
aozapugmuyeckue nepasencmaea "'

7. | Tpuronomerpus. 45

7.1 | Yucaa v BbIpasKeHHSI. 12
Tpuronomerpuueckre GyHKIIUN YUCEN U YTIIOB
Koumponvnan paooma Ne 6" Tpuconomempuueckue (yHKyuu 1
yucen u y2nog "'

7.2 | Uncsia v BbIpasKeHHSI. 11
Tpuronomerpudeckue GopmyIisl

7.3 | ®yHKUMN. 8
Tpuronomerpuueckue GpyHKIMU
Koumponvnuaa paooma Ne 7" Tpuzonomempuueckue ¢hopmyiel. 1
Tpuzonomempuueckue pynkyuu "'

7.4 | YpaBHeHHs H HePaBEHCTBA. 11
Tpuronomerpuueckue ypaBHEHUsS
TpuroHomeTpryeckrue HEpaBeHCTBA
Konmponvuaa paboma Ne 8 ' Tpuzonomempuueckue ypagHenus 1
u Hepagencmea "'

8. | BeposiTHOCTL W CTATHCTHKA, JIOTHKA, Teopusi rpagoB u 10
KOMOMHATOPHKA.

9. | HoBTOpeEHMe. 6

9.1 | Yncsia u BbIpa:KeHHsI. 1
9.2 | YpaBHeHHs U HepaBeHCTBA.

VYpaBHeHus 2

Hepagenctpa 1
9.3 | TekcroBble 3a1a4H. 1

Hmozosasa konmpoavhan paboma 1

I'eomerpus
(68 uacos, u3 pacuera: 2 yaca B Hees110 (34 y4eOHBIX HeleJIn))

1. | IloBTopenme. [Inanumerpus. 15

2. | AKCHOMEI cTEpeOMeTprUr 5

3. | [TapamnenbHOCTh NPSMBIX U TUIOCKOCTEH 12
Konmponvuaa paooma Ne 1 " Axkcuomvt cmepeomempuu.

Ilpu3nak napannenvnocmu npamoix "',
Konmponvuaa paooma Ne 2 ' Ilapannensnocmo npamvix u
naockocmei "’

4 | [leprnieHAUKYIAPHOCTD NPSMBIX M IUIOCKOCTEH. 15
Konmponvuaa paboma Ne 3 "' Ilepnenoukynapnocms npamslx u
naockocmei "’

5. | KoopauHaTtsr. 2

6. | JIBmkeHHs B IPOCTPAHCTBE, MOI00HE. 3

7. | Yruel B npocTpancTse. [1nomans opToroHanasHON NPOEKINU 3

8. | Bekropsl. 10




Konmponvuasn paboma Ne 4" Bekmoput "'

IToBTOpEHME.
Hmozo06as konmponvnas padoma.

UTOoro
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11 kiaace

(u3 pacuera: 6 yacoB B Hexea10 (34 yueOHBIX HeJeIH) )

Ne OcHOBHbBIE pa3/ieJibl coiep:KaHusl KoanuectBo
nn 4yacos
Anredpa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3A
(136 4yacoB, u3 pacuera: 4 yaca B HeJe 10 (34 yueOHBIX He/lesIH))
1. | ®yHkuuu 20
1.1 | ®yHkuuu. 6
CpoiicTBa QyHKITUHN
1.2 | ®yHknuu. 3
[Ipeo6pa3oBanus rpadukoB GHyHKITHIA
1.3 | DyeMeHTHI MaTeMATHYECKOTO AHAJIM3A. 5
[TonsaTue npenena GyHKINUN B TOUKE
1.4 | ®ynknun. 5
OO6paTHble QyHKIUU
Konmponwvnasa paboma Ne 1 1
2. | llpousBoaHasn 27
2.1 | DaeMeHTHI MATEMATHYECKOTO aHAJIN3A. 10
ITpousBonnas ¢pyukiuu B Touke. [IpaBuna nuddepennupoBanusi.
Konmponvuasn paboma Ne 2 1
2.2 | DeMeHTBI MATEMATHYECKOT0 AaHAJIN3A. 15
IIpuMeHeHne NPON3BOIHON NPH PELICHUH 3a1a4
Konmponwvnasa paboma Ne 3 1
3. | IlepBooGpa3Hasi M HHTErpaja 13
3.1 | DreMeHTHI MATEMATHYECKOTO AHAJIN3A. 12
ITepBooOpasHast 1 HHTETpa, IJIONIAlb KPUBOJIMHEHHON Tpareiuu.
Konmponvnuaa paboma Ne 4 1
4. | YpaBHeHHsl, HePABEHCTBA M MX CHCTEMbI 57
4.1 | YpaBHeHus 27
4.2 | HepaBeHcTBa 19
4.3 | CucteMbl ypaBHEeHUH 8
Konmponvuasn paboma Ne 5,6,7 3
5. | KomniekcHbIe ynciaa 4
5.1 | KommuiekcHbIe uncia, IeHCTBHUS ¢ KOMIUIEKCHBIMU YUCIIaMHU 2
5.2 | Tpuronomerpuyeckas popMa KOMIIJIEKCHOTO YUCIIa 1
5.3 | Pemenne ypaBHEeHUI B KOMIUIEKCHBIX YHCIIAX 1
6. | CrarucTuka 2
7. | IloBTOpenue 13
7.1 | Uncsia v BbIpa:KeHHsI. 3
7.2 | YpaBHeHHs U HEPABEHCTBA.
YpaBHeHHA 2
Hepasenctaa 2
7.3 | lIpousBoaHasi 2
7.3 | TexcroBble 3aa4H. 2
7.4 | Hmozoeasn konmponvhas paboma 2
I'eomerpus
(68 uacos, u3 pacuera: 2 yaca B HejleJ10 (34 yueOHBIX He/leJIN))
1. | MHororpaHHuku 18
1.1 | Ipusma. 9




Koumponvnas paboma Ne 1

1.2 | [upamupa. 9
Konmponvuasn paboma Ne 2

2. | Tena BpameHus 10
Konmponwvnasa paboma Ne 3

3. | OOGBemMbl MHOTOTPaHHUKOB. [110111a111 UX TOBEPXHOCTEH. 8
Konumponvnan paboma Ne 4

4. | O6bemsl Ten Bpamenui. [1momanym nx moBepxXHOCTEH. 9
Konmponvuasn paboma Ne 5

5 | [loBTOpeHue 23

Hmozosas konmponvuas paboma.




Ipuioxkenne 1
Koaundukaropsl cocTaBieHbl HA OCHOBE
Komudukaropos KNM EI'3-2020

Koxuduxarop
TpeOOBaHMIl K YPOBHIO MOJATOTOBKH 00y4alOUIUXCS /sl POBeIeHUs
KOHTPOJISI peajin3aium NporpaMmmbl
no MATEMATHUKE pas 10-11 kiaccoB

Kon
Ko KOHTPOJIHUPY
pasnena eMOoro TpedoBanus (ymeHus1), IpoBepsieMble 32IaHUAMHU
TpebdoBaHMS
(ymeHnmus)
1 YMeTh BBIIOJTHATH BHIYUCTEHUS U TPeoOpa3oBaHus
11 BrimonasaTs apudMeTHUecKre NeHCTBUS, cOUeTasi yCTHBIE M MICEMEHHBIS
NPUEMbl; HAXOAUTh 3HAYCHUS! KOPHSI HATYPAIbHON CTENICHH, CTEIICHH C
panroHaIbHBIM NIOKa3aTeseM, Jorapudma
1.2 BbIuucnsaTh 3HaYeHUS] YUCIOBBIX ¥ OYKBEHHBIX BBIPaKEHHI, OCYIIECTBIISIS
HEOOXOMMBIE TTOICTAHOBKH M MTPe0Opa3oBaHUs
1.3 [IpoBoanTh TIO M3BECTHBIM (hOPMYJIaM | IIPaBUIIaM PeoOPa30OBaHUS
OYKBEHHBIX BHIPOKEHHI, BKIIFOYAIOIINX CTEIICHHU, PaTUKAIIbL, JIOTapu(MbI 1
TPUTOHOMETpUIECKUE QYHKIIMU
2 YMeTh peliaTh ypaBHeHHUsI M HEPABEHCTBA
2.1 Pemate panuoHanbHble, MPPaLMOHAIBHBIE, T0KA3aTENbHEIE,
TPUTOHOMETPUYECKHUE U JIoTapU(PMHUECCKHE YPABHEHHS, NX CHCTEMBI
2.2 Pemate ypaBHEHHs], TPOCTENIINE CUCTEMBI YPABHEHHM, UCIIOJIB3YsI CBOMCTBA
(GyHKIHA 1 1X TpadUKOB; UCIIOIB30BATh ISl MPUOIMKEHHOTO PEIICHUS
ypaBHEHUH W HEPABEHCTB TpadUIeCKHid METO]]
2.3 Pemiath pannonanbHbie, MOKa3aTeNbHEBIC U TIoTapUPMUYECKIEe HEPABEHCTBA, UX
CHUCTEMBI
3 YMeTh BbIIOJHATH AeHCTBUSA ¢ GYHKIUSIMHU
3.1 OnpenensaTs 3HaueHHe GYHKLIUH 10 3HAYSHUIO apTyMEHTa IIPU Pa3InyHbIX
crnioco0ax 3aianust QyHKINMU; ONMCHIBATH 110 TpadUKy MOBEJCHHUE 1 CBOWCTBA
(byHKIIMH, HAXOUTH 10 TpaduKy QyHKIMH HanOOJIbIlIee U HAUMEHBIIIEEe
3HA4YEHUs]; CTPOUTH I'pauKu U3yUCHHBIX PyHKIMH
3.2 BorunciisaTe npou3BoiHBIE M IEPBOOOPA3HBIE JEMEHTAPHBIX (PYHKIMH
3.3 HccnenoBath B MpocTeHuX cirydasx (yHKIIMUA Ha MOHOTOHHOCTD,
Hax0JUTh HauOoJbllIee 1 HAMMEHbLIee 3HaUeHUs QYHKIUU
4 YMeThb BBIOJHATH JeHCTBHS € TeOMeTPHYeCKHMHU (pUrypamu,
KOOPAMHATAMH H BEKTOPaMH
4.1 Pemrath miiaHuMeTprUecKkue 3a1a4d HA HAaXO0XJIEHHE TEOMETPUYECKUX BEIUIHH
(nmuH, YTI0B, TUIOIIAEH )
4.2 Pemate npocTeiinme crepeoMeTpuiecKre 3a/1a4un Ha HaX0XKIeHHE
TreOMETPUUECKUX BETUYUH (JTHH, YTIIOB, TUIONIA/Iei, 00bEMOB); UCIIOIH30BATh
NIPY pElICHUH CTEPEOMETPHUYECKHX 3a/1a4 TNIAHUMETpUIecKUe (HaKkThl U METOIBI
4.3 OnpenaensTe KOOPAUHATH TOUKH; TPOBOANUTE ONIEpALU HaJl BEKTOPaMH,
BBIYHUCIISITH JJIMHY M KOOPJIMHATHI BEKTOPA, YIOJI MEKY BEKTOPaMHU
5 YMeTh CTPOUTH M HCCJIEI0OBATH MPOCTelilne MaTeMaTHIYeCKHE MOTeTN
5.1 MojienupoBath pealibHble CUTYAIMH Ha SI3bIKE anreOphl, COCTABIATh YPaBHEHUSI
Y HEPaBEHCTBA IO YCIOBHIO 3a]1a4H; UCCIEI0BATh MOCTPOCHHBIE MOAEIH C
MCIIOJI30BaHMEM almapaTa ajire0psl
5.2 MoienupoBath pealibHble CUTYAIMH Ha SI3bIKE TEOMETPHH, HCCIIEI0BATh
MOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHUEM T€OMETPUIECKUX MTOHATHI U TEOpEM,
anmapara anreOpsbl; pelaTh NPakKTHIECKHE 3a/1a41, CBSI3aHHBIE C HAXOKACHHUEM
TeOMETPUUYECKHX BEJIMUUH
5.3 [TpoBoaMTE JI0Ka3aTEeNbHBIC PACCYXKICHUS MIPU PEIICHUH 33124, OIICHUBATh
JIOTHYECKYI0  TPaBHIBHOCTh PACCYXKICHHH, PACTIO3HABATD JIOTUYECKU




HEKOPPEKTHBIE PACCYKIACHHS

5.4 MopenupoBaTh peabHbIe CUTYAIHH Ha S36IKE TEOPUH BEPOSITHOCTEN U
CTaTHCTUKH, BEIYUCIISATH B MPOCTEUIINX CITydasiX BEPOATHOCTH COOBITUH
6 YMeTh HCNIONBb30BaTh NPHOOPETEeHHbIe 3HAHNS M YMEHUS B MIOBCeHEBHOM
JKH3HM M IPU M3YYeHUH APYTUX NpeaIMeToB:
6.1 AHanm3MpoBaTh peabHbIE YHCIOBBIE JaHHBIC, HHPOPMAIIUIO CTATHCTHIECKOTO

XapakTepa; OCYIIeCTBISTh MPAKTUIECKIE pacueTsl 0 hopMyIiam;
MOJIb30BATHCS OLICHKOM U MPUKUIKON IMPU MPAKTUYECKUX pacyeTax

6.2 OnwuceBaTh C MOMOIIBIO QYHKIMNA Pa3IHYHbIE peabHbIE 3aBUCUMOCTH MEKIY
BEJIMYMHAMH U MHTEPIPETUPOBATEH UX rpauKu; U3BJICKAaTh HHPOPMALIHIO,
NpPEACTABICHHYIO B Ta0IUIAX, Ha JUarpamMmax, rpagukax

6.3 Pemiats npuknaanbie 3aja4n, B TOM YHUCIIE COLMATBHO- SKOHOMUYECKOTO U
¢u3rgecKoro xapakrepa, Ha HauOOJIBIITNE ¥ HANMEHBIITNE 3HAUCHUS, Ha
HaX0)K/IEHHE CKOPOCTH M YCKOPEHUSI

Konudukarop
3jieMeHTOB coaep:xkanus no MATEMATHUKE
JJIS1 COCTABJIEHUS] KOHTPOJILHBIX H3MEPUTEJIbHbIX MATEPUAJIOB
JJIS TIPOBe/IeHNsI KOHTPOJIS peajin3aliy NporpaMmbl
no MATEMATHUKE pas 10-11 kiaccoB

Kopn
Kon KOHTPOJINPY
DJIeMeHTBI coiep:KaHusl, MPoBepsieMble 3aTaHUSIMU
pasaena eMoro
3JIeMEHTA
1 Anreopa
1.1 Yucna, kopru u cmenenu

1.1.1 | Ilensle uyncna

1.1.2 | CreneHs c HaTypaJbHBIM TIOKA3aTeIEM

1.1.3 | JpoOwu, npomeHTsl, palioHAIbHEIE YUCIIa

1.1.4 CreneHs C 1eabIM II0Ka3aTeIeM

1.1.5 | Kopens crerrienu h > 1 u ero cBolicTBa

1.1.6 CrerneHsb ¢ palioHAIBHBIM MTOKa3aTeNneM U e€ CBOICTBa

1.1.7 CBolicTBa CTENEHH C IeHCTBUTENBLHBIM TOKa3aTeIEM

12 Ocnogbl mpuzonomempuu

1.2.1 | Cunyc, KOCHHYC, TAHT'€HC, KOTAHT'€HC IPOU3BOJILHOTO yria

1.2.2 | PapmuanHas mepa yria

1.2.3 | CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHTE€HC YUCIia

1.2.4 | OcHOBHBIE TPUTOHOMETPHUUECKHE TOXKJICCTBA

1.2.5 | ®opmynsl npuBeacHAS

1.2.6 | CuHyc, KOCHHYC U TaHT€HC CyMMBI U Pa3HOCTH JIBYX YTJIOB

1.2.7 | CuHyC ¥ KOCHHYC JJBOMHOTO yTJia

1.3 Jlozapupmor

1.3.1 | Jlorapudm uucia

1.3.2 | Jlorapum npon3BeicHus, Y4CTHOTO, CTETIEHU

1.3.3 | JlecsaTuuHblil ¥ HATYpAIILHBIN JIOTAPU(PMBI, YHCIIO e

14 Ilpeobpazosanus svipadcenutl

1.4.1 | llpeoOpa3oBaHHs BBIpaXEHUH, BKIIOYAIONINX apH(PMETHIECKIE OTIepaIiu

1.4.2 | TIpeobpa3oBaHus BEIPOKCHHUH, BKIIFOYAOIINX OMEPALIMIO BO3BEICHHUS B
CTETICHb

1.4.3 | IlpeoOpa3zoBaHus BRIpaKEHHUH, BKIIIOYAIOUIMX KOPHU HATYpaJbHON CTEIEHU

1.4.4 | llpeoOpa3oBaHHs TPUTOHOMETPHUYECKHUX BBIPAKEHUH

1.4.5 | TlpeoOpa3zoBaHue BRIPAKECHUH, BKIIOYAIONIAX OTIEPAIIUIO JIOTApUPMHUPOBAHHUS

1.4.6 | Moxaynb (abcoNrOTHAs BEIMYMHA) YKCIIa

2 ypaBHeHI/lﬂ 1 HEPAaBECHCTBA

2.1 Ypasnenus
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KBanpaTHble ypaBHEHUS

2.1.2 | PanuoHajbHBIC YPaBHEHUS
2.1.3 | HUppaumonanbHble ypaBHEHUS
2.1.4 | TpuroHoMeTpuyecKHe ypaBHEHUsI
2.1.5 | Tloka3zarenbHble YpaBHEHHUSI
2.1.6 | Jlorapudmuueckue ypaBHEHHUS
2.1.7 | PaBHOCWIBHOCTH YPaBHEHHH, CUCTEM YpaBHEHUH
2.1.8 | Ilpocreiitime cuCTeMbl ypaBHEHUH C JIBYMsI HEU3BECTHBIMHU
2.1.9 | OcHoBHBIC IPHEMBI PEIICHHUS CUCTEM YPaBHEHHIA: OACTAHOBKA,
anredpandeckoe CI0KeHHE, BBEICHHE HOBBIX ITEPEMEHHBIX
2.1.10 | HMcnonp3oBaHue CBOMCTB M TpaduKOB (DYHKIIMI MPU PEIICHUN YpaBHESHHUI
2.1.11 | HM3obOpakeHHe Ha KOOPAWHATHOW TNIOCKOCTH MHOKECTBA PELICHUI ypaBHEHUH
C IByMs IEPEMEHHBIMHU M UX CHCTEM
2.1.12 | ITlpuMeHeHHE MaTeMaTUYECKUX METOIOB IS PELICHUS COJIepKaTeIbHBIX 3a1a4
U3 pa3IUYHbIX 00NacTel HayKH U NpakTUKU. VHTepnperanus pe3ynbraTa, y4ér
pealIbHbIX OTpaHUYEHUN
2.2 Hepagencmea
2.2.1 | KBagpaTHble HEpaBEHCTBA
2.2.2 | PanuoHajbHBIC HCPABCHCTBA
2.2.3 | Tloka3aTelibHbIC HEPABEHCTRA
2.2.4 | JlorapudmMuueckne HEpaBeHCTBA
2.2.5 | Cucrembl THHEHHBIX HCPABCHCTB
2.2.6 | Cucrembl HEpaBEHCTB C OHOH IMEPEMEHHOMN
2.2.7 | PaBHOCWIBHOCTH HEPABEHCTB, CHCTEM HEPABEHCTB
2.2.8 | Hcnonp3oBaHue CBOHCTB U rpadukoB (pyHKIMH NPH pellICHUH HEPABEHCTB
2.29 Meroa UHTEpBAJIOB
2.2.10 | M3obOpaxkeHne Ha KOOPAUHATHOH MJIOCKOCTH MHOYKECTBA PEIICHUIMA
HEPABEHCTB C IByMsl MEPEMEHHBIMH U HX CUCTEM
DyHKUNH
3.1 Onpedenenue u epagux ynkyuu
3.1.1 | ®yHkuwms, o6macTe ornpeneneHus HyHKIHH
3.1.2 | MHoXecTBO 3HaUYeHHH QYHKIUH
3.1.3 | I'paduk dpynxumu. [Ipumeps GyHKIIHMOHATBHBIX 3aBUCUMOCTEH B peabHBIX
npoleccax u SBICHHUIX
3.1.4 | Oobparnas ¢ynkums. I'paduk odpatHOl PyHKIMK
315 [MpeobpazoBanus rgat’pmms: napaiebHbIH IepeHoC, CHMMETPHSI
OTHOCHTEIIFHO OCEH KOOpJHHAT
3.2 Dnemenmapnoe uccredoganue hyHkyuu
3.2.1 | MonoronHOCTh (hyHKITHH. [IpoMexyTKH Bo3pacTaHus U yOBIBaHUS
3.2.2 | U&rHOCTh M HEUETHOCTh PYHKIIUU
3.2.3 | Tlepuoan4HOCTh QYHKIINH
3.2.4 | OrpannueHHOCTb HYHKIUH
3.2.5 | Touku 3kcTpemMyMa (JIOKaJbHOTO0 MAKCUMyMa M MHHUMYMa) QYHKITHH
3.2.6 | HambGomnbliiee 1 HaUMeHblIee 3HaYCHUsT (PYHKITUH
3.3 OcnosHule d1emeHmapHvle GyHKyuu
3.3.1 | Jluneiinas dynkuus, e€ rpaduk
3.3.2 | dyHKuws, ONUCHIBAIOMIAs OOPATHYIO IPONOPLHUOHATBHYIO 3aBUCUMOCTD, €€
rpaduk
3.3.3 | Kpagparuunas QpyHkiwms, e€ rpaguk
3.3.4 | Crenennas ¢yHKUUS C HATYpAJIbHBIM TIOKa3aTelneM, e€ rpadux
3.3.5 | Tpuronomerpuieckue QyHKIHNHU, UX TPpaAdUKH
3.3.6 | IlokazatenbHas ¢pyHKuus, e€ rpaduk
3.3.7 | Jlorapupmuueckas ¢pyHkuusi, e€ rpadux
HauyaJyia MaTeMaTH4YeCKOI0 aHAJIN3A
4.1 Ilpoussoonas
4.1.1 | TlonsTHe 0 NPOU3BOAHON (DYHKIIMH, TEOMETPHYECKHI CMbICI POU3BOIHON
4.1.2 | OusnyecKkuii CMBICI IPOU3BOIHOM, HAXOXKICHHE CKOPOCTH JUIs IIpoLiecca,




3agaHHoro GopMynoi niu rpagukom

4.1.3 | VYpaBHeHue KacaTenbHOH K rpaduKky QyHKIUU
4.1.4 | Tlpou3BomHBIE CYMMBI, pa3HOCTH, IPOU3BEJCHHUS, YACTHOT'O
4.1.5 | TlpowusBoJIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIT
4.1.6 | Bropas npou3BogHas ¥ €€ QU3MUECKHIA CMBICI
4.2 Hccnedosanue ¢hynxyuii
4.2.1 | TlpumeHeHHE MPOU3BOIHON K UCCIICAOBAHUIO DYHKIIHIA H TOCTPOCHUIO
rpa¢uKoB
4.2.2 | Tlpumepsl UCTIONB30BAHUS MPOU3BOIHON ISl HAXOXKJCHUS HAWITYUIIETO
peleHns B IPUKIAAHBIX, B TOM YUCIIE COLMATbHO-9KOHOMUYECKHX, 3aa4ax
4.3 Ilepsoobpasnas u unmeepan
4.3.1 | TleprooOpa3Hble JIeMEHTAPHBIX QYHKIHN
4.3.2 | Tlpumepsl npuMEeHEHNsI HHTErpasa B pHU3KMKe U TEOMETPHU
I'eomeTpus
51 Inanumempus
5.1.1 | TpeyrompHHUK
5.1.2 | Tlapamienorpamm, NpsIMOYrOJIEHUK, pOMO, KBaapar
5.1.3 | Tpameuus
5.1.4 | OkpyXHOCTH U KPYyT
5.1.5 | OkpyXHOCTb, BITUCAHHAS B TPEYTOJIBLHUK, U OKPYKHOCTH,
OTMCaHHAsl OKOJIO TPEYroJIbHUKA
5.1.6 | MuoroyronpHuK. CyMMa YTJIOB BBIITYKJIOTO MHOTOYT'OJIBHUKA
5.1.7 | TlpaBunbHbIC MHOTOYTOJILHUKH. BITucaHHast OKPY)KHOCTh M OTTMCAHHAS
OKPY’KHOCTb ITPABMIIBHOTO MHOTOYTOJIbHUKA
5.2 Ipsamvie u nnockocmu 8 npOCmMpancmee
5.2.1 | Ilepecekaromuecs, napauielibHbIC U CKPEIINBAIOILIHECS MPSMbIC;
HEePIEeHINKYISIPHOCTD MPSIMBIX
5.2.2 | TlapamrenpbHOCTh MPSMON U TIOCKOCTH, TPU3HAKHU W CBOICTBA
5.2.3 | TapannensHOCTH IUIOCKOCTEH, MPU3HAKH U CBOICTBA
5.2.4 | TleprieHAUKYISIPHOCTH MPSMOUN M INIOCKOCTH, TPH3HAKU U CBOICTBA;
HEePIEeHANKYJISIP ¥ HAKIOHHAS, TeOpeMa O TPEX NMEepIeHIUKYIIpax
5.2.5 | TlepneHIuKyasIpHOCTH MIOCKOCTEH, MPU3HAKK U CBOHCTBA
5.2.6 | TapamrensHoe npoekTupoBanue. M300paxkeHHe NMpPOCTPAaHCTBEHHBIX (QHUTIYD
5.3 MHnoeoepannuxu
5.3.1 | IIpu3sma, eé ocHOBaHus, OOKOBBIE pEOpa, BbICOTA, OOKOBAsi HOBEPXHOCTD;
npsMasi MpU3Ma; MpaBUIIbHAS TPU3Ma
5.3.2 | Ilapamnenenwuren; Ky0; CHMMETpHH B KyOe, B Tapajuielieumne/ie
5.3.3 | Tupamuma, e€ ocHOBaHHEe, OOKOBBIC PEOPA, BHICOTA, OOKOBAsI TIOBEPXHOCTH;
TpeyrojibHas MUpaMuJIa; PABUIbHAS THPAMHUIA
5.3.4 | Ceuenus Ky0a, NpU3MBbl, IHPAMUJIBI
5.3.5 | IIpexacraBneHue o MpaBHIBHBIX MHOTOIPAaHHUKAX (TETpa’p, KyO, OKTasIp,
JIOICKA’IP M UKOCAdIP)
5.4 Tena u nosepxnocmu epawjeus
5.4.1 | Hwmnap. OcHOBaHUE, BBICOTA, OOKOBas MMOBEPXHOCTh, 00pa3yroIiasi,
pa3BEépTKa
5.4.2 | Konyc. OcHoBaHue, BRICOTa, O0OKOBasi HOBEPXHOCTb, 00pa3yromiasi, pa3BépTKa
5.4.3 | Iap u chepa, ux ceueHus
5.5 H3smepenue ceomempuiecKux 6eautun
5.5.1 | Benuuuna yrna, rpagycHasi Mepa yria, COOTBETCTBHE MEX/Y BEIMUMHON yriia
Y JUTMHOM AYTY OKPYXHOCTHU
5.5.2 | VYron Mexmy NpsIMBIMH B TIPOCTPAHCTBE, YTOJI MEXK/TY MPSIMOH U IJIOCKOCTHIO,
YroJl MeXYy IUIOCKOCTSIMH
5.5.3 | Hnuna oTpe3Ka, JOMaHOM, OKPYKHOCTH; IEPUMETP MHOTOYTOJIbHUKA
5.5.4 | PaccTosiHHE OT TOYKH JI0 MPSIMOM, OT TOYKH JI0 MIIOCKOCTH;, PACCTOSTHIE MEXITY
napayiebHBIMHE U CKPEILUBAIOIIUMHUCS TPSMBIMH; PACCTOSHUE MEXKIY
napasiebHBIMK TUIOCKOCTSIMU
5.5.5 | Ilnomazap TpeyroiabHUKA, NapajjiesiorpaMma, Tpaneluuu, Kpyra, ceKropa




5.5.6 | Ilnomaxp NOBEPXHOCTH KOHYCA, IMIMHAPA, CHEpHI
5.5.7 | O0bBéM Kyba, IPSIMOYTOIHHOTO MTapalIeeHIIeaa, THPAMUIEI, TIPU3MBL,
UIHHIPA, KOHYCAa, [apa
5.6 Koopounamul u sexmopoi
5.6.1 | KoopauHaThl Ha MPSMOM, A€KapTOBBI KOOPAUHATHI Ha IIOCKOCTH U B
HPOCTPAHCTBE
5.6.2 | ®opmMyna paccTOSHUSI MKy TOUKAMH, YpaBHEHHE Cephl
5.6.3 | Bekrop, MOys1h BEKTOpa, PABEHCTBO BEKTOPOB, CIIOKEHHE BEKTOPOB U
YMHOXEHHE BEKTOpa Ha YHCIIO
5.6.4 | KomnuHeapHble BEKTOPHI. Pa3iioskeHre BEKTOpa MO JABYM HEKOJUTHHEAPHBIM
BEKTOpaM
5.6.5 | Kommianapubie BeKTOpbI. PasiokeHue mo TpéM KOMILIAHAPHBIM BEKTOPaM
5.6.6 | KoopauHaThl BEKTOPA, CKATISIPHOE TIPOU3BEJICHAE BEKTOPOB, YTOI MEXKTY
BEKTOpaMHU
DJieMEeHThl KOMOMHATOPUKH, CTATHCTUKH H TEOPHHU BePOATHOCTEI
6.1 Dnemenmol KOMOUHAMOPUKU
6.1.1 | IToo4yepéaublii 1 OJHOBPEMEHHBII BHIOOD
6.1.2 | ®opmynsl yucia coueTaHuil U nepectaHoBOK. buHoM HeroTtona
6.2 Onemenmuvl cmamucmuxu
6.2.1 | TabmuuHoe U rpaduuecKoe MPeICTABICHHE JAHHBIX
6.2.2 | UncnoBble XapaKTEPUCTUKH PSIIOB JTAHHBIX
6.3 Onemenmol meopuu 8eposmHocmell
6.3.1 | BepositTHocTH COOBITHIA
6.3.2 | IIpumepsl UCTIOTB30BAHUS BEPOSATHOCTECH M CTATUCTHKH NIPU PEIICHUH

IMMPUKJIAIHBIX 3a1a4




3. udopManmoHHbIe HCTOYHUKH

3.1. http://fcior.edu.ru/ - enuHOE OKHO AOCTYIA K 00pa30BaTEIIbLHBIM pecypcaM [arta
oOpamenus: 17.06.2018]

3.2. http://school-collection.edu.ru — equHas KOJICKIUS HU(PPOBHIX
o0Opa3oBaTelIbHBIX pecypcoB [mata oopameHus: 17.06.2018]

3.3. http://www.fipi.ru/ - ¢penepanbHbIii HHCTUTYT MEAArOTHYCCKUX U3MEPEHUI:
HOpMaTHBHO-TIpaBoBas 0aza OI'D, oTKpeIThIN OaHk 3aganus OI'D (maTemaTurka)
[nata obpamenus: 17.06.2018]

3.4. http://alexlarin.net/ - madopmanmonnas moanepkka npu noAroroske k OI'D 1o
MaTeMaTHKe [faTa oopamenus: 17.06.2018]

3.5. http://sdamgia.ru/ - obpazoBaTenpHBIN MOPTAT IS TOATOTOBKH K SK3aMEHAM
[nata obpamenus: 17.06.2018]

4. TexHu4veckue cpeacTrsa
4.1. TlepcoHanbHBIN KOMIIBIOTEP
4.2. MynpTUMEIUTHAs JOCKa

5. YueOHO-paKkTHUYECKOEe 000pya0BaHHe

5.1. AyautopHas Jocka ¢ MarHUTHOM TIOBEPXHOCTBIO U HA0OPOM MPUCIIOCOOJIEHUHN
JUTSL KpEeTUIeHHSI Ta0JIUIL

5.3. KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHENKA, TPAHCIIOPTHUP, YTOJbHUK (30°,
60°), yronbauk (45°, 45°), LMPKYIb
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