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1. [HosicHUTEJILHAA 3aIMUCKA

PabGouass mporpamma mnpenMera «MaremaTtuka: aiarebpa U Hayala
MaTEMaTUYECKOro  aHaiu3a, reoMeTpus» (0a30BBIA  ypOBEHb)  00s3aTEeNbHOMN
npeaMeTHoM obnactu «MartemaTuka M HMHPOpPMATHKa» ISl CPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE:

HopMaTuBHBIX JOKYMEHTOB:

«3akoH 00 obpazoBanuu B PO» 273-®3 ot 29.12.2012 r.;

denepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT CPEAHETO OOIIETO
obOpazoBanus (IIpukaz MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit @enepanuu
or 17.05. 2012 1. Ne 413 «OO6 ytBepxaeHun (eaepaabHOro TOCyIapCTBEHHOTO
00pa30BaTENbHOTO CTaHAApPTa CPEIHEro ooOmero ooOpa3oBaHUs» (3aperucTpUpOBAHO
Muntoctom P® 07.06.2012 1. Ne 24480), B pen. [Ipuka3oB MunucrepcTBa 00pazoBaHus
n Hayku PO ot 29.12.2014 1. Ne 1645, ot 31.12.2015 r. Ne 1578, ot 29.06.2017 r. Ne
613);

[TocranoBnenue ['1aBHOTO rocygapCTBEHHOIO CaHUTApHOIro Bpada Poccuiickoi
Oenepanuu ot 29.12.2010 r. Ne 189 (pen. ot 25.12.2013 r.) «O06 yTBepKIACHUU
CanlluH 2.4.2.2821-10 «CanutapHO-3MUIEMHOJIOTHYECKUE TPEOOBAHUS K YCIOBUSIM U
OopraHu3anuu o0yuyeHus: B 00I1e00pa30BaTENbHbIX YUPEKICHUIX» (3aperucTpupoBaHO
B Muntocte PO 03.03.2011 r. Ne 19993), (B8 pea. WM3zmenenmit Ne 1, yTB.
IlocraHnoBieHHMEM [71aBHOTO TOCYIapCTBEHHOTO CaHUTApHOrO Bpadya Poccuiickoi
®epnepanun ot 29.06.2011 r. Ne 85, Usmenennit Ne 2, ytB. [loctanoBnenuem I maBHOTrO
roCy1apCTBEHHOIO0 caHUTAapHOro Bpada Poccuiickoit @enepaumu ot 25.12.2013 1. Ne
72, U3menenunt Ne 3, ytB. [locTaHoBneHreM [ TaBHOrO TOCY1IApCTBEHHOTO CAHUTAPHOTO
Bpaua Poccuiickoit @eneparuu ot 24.11.2015 r. Ne 81);

[Ipuka3 MunucrepcTBa oOpazoBanuss U Hayku Poccuiickoit ®denepauuu ot
31.03.2014 r. Ne 253 «OO6 yrtBepxkaeHuun DenepasbHOr0 TMeEpeyHs Y4YeOHUKOB,
PEKOMEHAYEMBIX K HCHOJb30BAHUIO NPHU peaM3alMyd HUMEIOIUX TOCYyAapCTBEHHYIO
aKKpeIUTaluio 00pa30BaTENIbHBIX MPOrpaMM HayaJIbHOTO OOIEro, OCHOBHOI'O OOIIEro,
cpenHero obmero oopazoBanus» (B pea. IlpukxazoB MunucrepctBa oOpa3oBaHUs U
Hayku P® ot 08.06.2015 r. Ne 576, ot 28.12.2015 1. No 1529, ot 26.01.2016 1. Ne 38,
otr 21.04.2016 1. Ne 459, o1 29.12.2016 1. Ne 1677);

OcHoBHasi oOpa3oBaTebHas MporpamMma cpeaHero ooduiero oopaszosanuss MbOY
Kpacnoo6ckoit COL Nel.

C yuéroM nH(pOopMaIMOHHO-METOANYECKIUX MATEPUAJIOB:

[IpumepHas ocHOBHasi oOpasoBaTelibHas MporpaMma CpeaHero oO0mero odpa3oBaHUS
(fgosreestr.ru).

B coorBercTBUM ¢ npuHATOi KoHuenuuei pa3BUTHA MATEMaTHYECKOI0
oOpaszoBanusi B Poccuiickoii ®eaepanum, MaTeMaTHIeCcKoe 00pa3oBaHUE PEIIaCT, B
YaCTHOCTH, CJEAYIOIIME KIIIOUEBbIC 3a/1a4u:

—  (IPEAOCTaBIATh KaKIOMY OOYyYaromieMmycsi BO3MOXKHOCTb JOCTHXKEHHUS YPOBHS
MaTeMaTUYeCKNX 3HAHWUW, HEOOXOAUMOTro JUIsl JaJbHEWINeH YCIEUTHOW KU3HU B
o0111eCTBEY;

— «obecrnieunBaTh HEOOXOJUMOE CTpaHE YHUCIIO BBIMYCKHHUKOB, MaTeMaTHYecKas
MOJIFOTOBKAa KOTOPBIX JOCTATOYHA JJIs MPOJOJDKEHUS O0pa30BaHUA B PA3IUYHBIX
HalpaBJICHUSIX M IS MPAKTAYECKOW JIeSITEIBbHOCTH, BKIIOYasi IMpEnojaBaHHe
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MaTEeMaTUKH, MaTeMaTHYEeCKUE HCCaeaoBaHusa, paboTy B cdepe HHDOpPMAIMOHHBIX
TEXHOJIOTHHA H JIP.»;

— «B OCHOBHOM 00IleM U cpeaHeM oOmeM o00pa30BaHUM  HEOOXOJIUMO
IIPEIYCMOTPETh MOJATOTOBKY OOYYaOIIMXCS B COOTBETCTBUU C MX 3aIIPOCAMH K YPOBHIO
IIOJICOTOBKH B c(hepe MaTeMaTHISCKOTO 00pa30BaHU.

COOTBETCTBEHHO, BBIIEISIOTCS TPU HAIIpaBJIeHUs! TPEOOBAaHUI K pe3ybTaTam
MaTeMaTUYeCKOro 00pa30BaHMS:

1) MpakTHUKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKoe oOpa3oBaHWE (MaTeMaTHKa JUIs
KU3HU);

2) MaTteMaTHKa JUIsl UCIIOJIb30BaHUS B IPO(PECCHU;

3) TBOpUYECKOE HAIpaBJICHUE, Ha KOTOPOE HAIlEJICHbI T¢ OOyYaronuecs, KOTOPbIC
IUTAHUPYIOT 3aHUMATHCSI TBOPUECKOM M HMCCIEA0BATEIbCKOM paboTol B 00acTh
MaTeMaTUKH, PU3UKHU, SKOHOMUKH U IPYTUX 00JIACTSIX.

JTH HANPABJICHUA PeAJIM3YIOTCH B IBYX 0JIOKaX TpeOOBAHMI K pe3yibTaTaM
MaTeMaTH4ecKoro oopasoBanus (0a30Bblil YPOBEHb U YIIy0JICHHbIH YPOBEHb)

Ha 06a3oBoM ypoBHe:

—  Bwmyckauk Hayuumca B 10-11-M ximaccax: 11t HICTIONB30BaHMS B TTIOBCEIHEBHOM
KU3HU M 00ECHeUYeHUsS BO3MOXXHOCTH YCHEIIHOTO TIPOJOJDKEHUST OOpa3oBaHUS II0
CIICIMAIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCITOIb30BaHUEM MATEMATHKH.

— BhIIyCKHUK noayuum 603modxchocmov Hayuumbcsa B 10-11-m xmaccax: mis
Pa3BUTHS MBIIUICHHUS, WCIIOJIB30BAaHUS B IIOBCEJIHEBHON JKU3HH M OOCCIICUCHHS
BO3MOXXHOCTH YCIICIIIHOTO TPOJOJDKEHUS O00pa30BaHMS IO CHEHHAIBHOCTSIM, HE
CBSI3aHHBIM C NMPUKJIATHBIM UCITOIH30BaHUEM MAaTEMaTHKH

Ienn ocBoeHMS IpOrpaMMbI 6230BOT0 YPOBHSI — 00ecTicdeHIE BO3MOKHOCTH
WCMOJIb30BaHUSI MATEMAaTUYECKUX 3HAHUN U YMEHUH B OBCEIHEBHOM )KU3HU U
BO3MOYKHOCTH YCITEIITHOTO TIPOJOJKEHUST 00pa30BaHMsI TIO CIIEIUATLHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIB30BAaHNEM MaTeMaTUKA. BHYTpH 3TOro ypoBHS
BBIJICIISIFOTCS JIBE PA3IMYHBIC TIPOTPAMMBI: KOMHEHCUPYIOW A 0a306as N OCHOBHAA
oazoeas.

IIporpamma nmo mateMaTHke Ha 6a30BOM yPOBHe TIpeIHA3HAYCHA JIJIS
00yJaroImMXCsl CPETHEH IIKOJIBI, HE UCTIBITHIBABIIMX CEPhE3HBIX 3aTPYIHECHUI Ha
MPEABIIYIIEM YPOBHE 00yUEHUSI.

OO6yuaromuecs, OCyIIECTBISIONIIE 00yueHrne Ha 6a30BOM YPOBHE, JTIOJKHBI
OCBOWTH OOIIHE MAaTEMAaTHUYECKUE YMEHHS, HEOOXOUMBIE JIJISl ’KU3HU B COBPEMEHHOM
0O0IIIeCTBE; BMECTE C TEM OHU TOJy4arOT BO3MOXXHOCTh U3YYUTh TIPEIMET TITyOXKe, C
TeM, YTOOBI B TaJIbHEUIIIEM TIPH HEOOXOUMOCTH H3y4aTh MATEMATHKY JIJIs
poheCCHOHAIBHOTO IPUMEHCHHS.

B 3aBucuMocTu OT ypoBHS porpaMMbl OOJIbIIIE UM MEHBIIIE BHUMaHUS
yACSIETCS YMEHHIO paboTaTh M0 AJITOPUTMY, METOJIaM IMOUCKA aJIrOpuT™Ma U
OTIPEICIICHUIO TPAHUI] TPUMEHUMOCTH aIrOPUTMOB. TpedoBanus, chopMyTupoBaHHbIE
B pazzeine «['eomeTpus», B O0JIbIIIECH CTENIEHNU OTHOCSTCS K Pa3BUTHIO
IPOCTPAHCTBEHHBIX MPEACTABICHUMN U rpa)uUeCKUX METOJIOB, YeM K (hOpMaIbHOMY
OTIMCAHUIO CTEPEOMETPUIECKUX (PaKTOB.



Y4eOHbIli IUIAH HA M3yYeHHEe MATEeMATHKH: ajaredOpol W  Havajl
MAaTeMaTHYeCKOro0 aHa/in3a, reomeTpunm Ha 6azoBom ypoBHe B 10 — 11 kiaccax
OTBOJINT:

10 xnacc — 5 yacos B Hegenro/ 170 yacoB B roj;

11 xnacc — 5 gacos B Henenro/ 170 yacos B rojI.

Htoro 340 y4eOHBIX 4acoB.

Texkymuii KOHTPOJAb M MNPOMEXKYTOUHAs] AaTTECTAlMsl OCYIIECTBISIOTCS B
cooTBeTcTBUM C «llooxkeHneM 06 OCyIIEeCTBIEHUN TEKYIIET0 KOHTPOJIS YCIIEBAaEMOCTH
U MIPOMEKYTOUHOM aTTecTaluu 00yJaromuxcs, ux Gopmax, NepuoJAUUYHOCTH U MOPSIIKE
MIPOBEIICHUSI.

TeKyH_[I/Iﬁ KOHTPOJIb OCYHICCTBJICTCA C LCJIbIO IMPOBCPKH CTCIICHHM M Ka4YCCTBA
YCBOCHUS MaTcpualia B X04€ €ro M3y4CHus B CICAYIONIHUX (I)opMaxz CaMOCTOATCIIBHBIC,
IMPOBCPOYHBIC 1 KOHTPOJIbHBIC pa6OTBI, TCCThI, 3a4CThI, IIPOCKTHI.

HpOMC)KyTO‘IHEUI arrecranyst OCYHCCTBIIICTCA C LCJIbIO IIPOBCPKU CTCIICHU M
Ka4CeCTBa YCBOCHHA MaATCpHalla II0 PC3yJibTaTaM H3YUCHUA COACPKAHUA yqe6H0r0
npeamMceTa B CJIICAYIOIIUX (bopMax:

10 kmacc — crangapTU3MpOBaHHAs! MTUCbMEHHAs paboTa;

11 kiacc — KOHTpoJIbHAs padoTa.

['ocymapcTBeHHass UWTOroBas arTeCTalus MPOBOJUTCS B COOTBETCTBUU C
3aKOHO1aTEILCTBOM PD.



2. Ilnanupyemsbie pe3yiabTarbl ocBoeHusi OOII (JimuHOCTHBIE,
MeTanpeaMeTHbIE U MPeIMeTHbIE) HA YPOBHE CPeHEro 001ero 00pa3oBaHus

«MaremaTuKa: aﬂreﬁpa H HAYAJA MATEMATHIECCKOI0 aHa/in3da, recoMETpus»

2.1. JIM4HOCTHBIE Pe3yJIbTAThI:

— OpUeHTalusi OOydYallIMXCd Ha peald3alilo MO3UTUBHBIX  KU3HEHHBIX
NEPCHEeKTUB, WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb U CHOCOOHOCTh K
JTUYHOCTHOMY CaMOOTPEIEICHUIO, CIIOCOOHOCTh CTaBUTh LIENU U CTPOUTH >KU3HEHHbBIC
TUTaHbL;

— TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOIIMXCSA K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO
B COOTBETCTBUHM C OOIIEYEIIOBEYECKUMH LIEHHOCTSAMU W HJAealaMUd TPaXIaHCKOTO
00IIIeCTBA;

— HpPaBCTBEHHOE CO3HAHUE U TOBEJECHHUE HA OCHOBE YCBOECHHS OOIIECUYETOBEYECKHUX
IICHHOCTEHW, TOJIGPAHTHOTO CO3HAHUS M TIOBEJCHMUS B TOJHUKYJIBTYPHOM MHUPE,
TOTOBHOCTH U CIOCOOHOCTH BE€CTH JUAJOr C JIPYTUMH JIIOJIbMHU, JOCTUTaTh B HEM
B3aMMOTIOHMMAaHMS, HAXOAUTH OOIIUE eI U COTPYAHUYATD ISl MX JOCTHKCHHUS,

— TMPUHATHEC TyYMAaHUCTHYECKUX IICHHOCTECH, OCO3HAHHOE, YBAXKHUTEIBHOE U
n00poXkenaTeIbHOE OTHOIIICHHUE K PYTrOMY YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO;

— pa3BUTHE KOMIETEHIMN COTPYIHUYECTBA CO CBEPCTHUKAMH, JETHbMH MIIAJIIETO
BO3pacTa, B3pOCIBIMM B 00pa3oBaTelbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-
MCCJIEI0BATENbCKOM, TPOSKTHOM U IPYTUX BUAAX JACSATEIHHOCTH.

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTUSA HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BJIAJICHUE
JIOCTOBEpHON MH(pOpPMAIEH O TEePeNOBBIX TOCTIKEHHSIX M OTKPBITHUSX MHUPOBOW U
OTEYECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MHpa
1 00I11eCTBA,;

— TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOpa30BaHUIO, Ha
MPOTSKEHUU BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO
KaK YCJIOBUIO YCIEIIHON MPO(eCCUOHAIIBHOM U O0IIIECTBEHHOM €S TEILHOCTH;

— OCO3HaHHBIM BBIOOp Oyayiei mnpodeccur Kak MyTh W CHOCO0 peanv3aiuu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

— TOTOBHOCTH OOYYaroNIuXcsi K TPyA0BOH MpodeCcCUOHATBLHON AesATEIbHOCTH KaK K
BO3MOXKHOCTH YYacTHsi B PEIICHUU JIMYHBIX, OOINECTBEHHBIX, TOCYJapPCTBEHHBIX,
oOIIeHAITMOHAIBHBIX TPOOJIEM;

— MOTPeOHOCTh TPYIUTHCS, YBAKEHHE K TPYAYy H JIOASM TPyHa, TPYIOBBIM
JOCTIKEHUSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHUE K Pa3HBIM
BUJIaM TPYJOBOM I€ITEILHOCTH,

— TOTOBHOCTh K CaMOOOCHY>KMBAaHWIO, BKJIIOYasi OOyYEHHE U BBITIOJIHEHUE
JIOMAIIHUX 00SI3aHHOCTEM.

— ¢u3uYecKoe, HMOIMOHATBHO-TICUXOJIOTHYECKOE, COLMAIBHOE OJIaronoiayyue
oOyyarommxcsi B JKU3HH 0Opa3oBaTeIbHONW OpraHu3alldy, OIIYIIEHHUE JIEThMHU
0€30MacHOCTH U MCUXO0JIOTUYECKOro KoMdpopTa, HHHOPMAIMOHHONW O€30MaCHOCTH.



2.2. MeTanpeaMeTHbIe pe3yJibTaThl
MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMbl
NMpeACTABJEHbI TPeMsl IPYNIIAMH YHHBEPCAJIbHBIX Y4eOHbIX AeiicTBui (Y'Y ):

2.2.1 PeryasiTuBHbIe YHMBepcaJIbHbIE YUeOHbI€ AelHCTBHS
BbINyCKHUK HAYYHUTCH:

— CaMOCTOSITEJIBHO OMpEAeNATh LEeNH, 3aJaBaThb MapaMeTpbl U KPUTEPUHU, IIO
KOTOPBIM MOKHO OTIPEAEIUTH, YTO LIEIh TOCTUTHYTA;

— OIICHMBAaThb BO3MOJKHBIE TIOCJTEICTBUS JIOCTHIKEHHUS IIOCTABICHHOM IeNU B
JESITeIbHOCTH, COOCTBEHHON JKU3HHM U KU3HU OKPYKAIOIIMX JIOACH, OCHOBBIBAsICh Ha
COOOpaKEHUSIX 3TUKH U MOPAJIH;

— CcTaBuUTh W (opmynaupoBaTh COOCTBEHHbIE 3agaud B  00pa30BaTENIbHOM
AESITEIbHOCTH Y )KU3HEHHBIX CUTYAIIHIX;

— OIICHMBaTh PECYpPCHI, B TOM UYHCJIE BpEMS U JAPYrue HEMaTepHalbHBIE PECYPCHI,
HEOOXOUMBbIE I JOCTUKEHUSI IOCTaBICHHOM 11eNH;

— BbIOMpaTh MyTh JTOCTHKEHUS LIE€TH, TUIAaHUPOBATh PEIIEHHE MOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaT€pHAJIbHbIE U HEMaTepUaIbHbIC 3aTPAaThI,

— OpraHu30BBIBATH  A(PPEKTUBHBIM TOUCK PECYpPCOB, HEOOXOOUMBIX IS
JOCTUKEHMSI TIOCTABJICHHOM 11eMu;

—  COTIOCTaBJIAITh MOJMYYCHHBIH pe3yiabTaT NEATEIHHOCTH C TOCTaBJICHHOW 3apaHee
HENBIO.

2.2.2 Ilo3HaBaTe/IbHbIe YHHMBEPCAJIbHBIE Y4eOHbIE AeHCTBUS
BbImyCKHUK HAYYUTCS:

— HCKaTh W HAXOJIUTh OOOOIIEHHBIE CIIOCOOBI pPEIICHUsS 3a7ad, B TOM YHCIIE,
OCYILIECTBIIATH Pa3BEPHYTHIM MH()OPMAIIMOHHBIN ITOUCK U CTABUTh HA €T0 OCHOBE HOBBIC
(yueOHbIC ¥ TTO3HABATENBHBIE) 3a/1a4H;

— KPUTHUYECKHU OIIEHMBATh U UHTEPIPETUPOBATH MH(POPMALIMIO C Pa3HBIX MO3UIUH,
pacro3HaBaTh U UKCUPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHUKAX;

—  HCHOJB30BaTh pa3InyHbIe MOJCIBHO-CXEMATHYCCKHE Cpe/acTBa TUIS
MPEJICTABIICHUS] CYIIECTBCHHBIX CBSI3€M W OTHOLICHWH, a TAaKXe€ MNPOTUBOPEUUNA,
BBISIBJICHHBIX B MTH()OPMAIIMOHHBIX UCTOYHUKAX;

— HaxXOJIUTh U TPHUBOJUTh KPUTUUECKHUE APTYMEHTHl B OTHOIICHUM JEHUCTBUN U
CYXKJIEHUH JIPyroro; CIOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTHUYECKUM 3aMEUaHUSIM B
OTHOIIEHUU COOCTBEHHOTO CYXICHHS, pacCMaTpHBaTh MX KaK PECypc COOCTBEHHOTO
pa3BUTHS,

— BBIXOJUTH 32 PAMKH y4e€OHOTO MpEeAMETa M OCYIICCTBIISITH ICICHANPABICHHBIN
ITOMCK BO3MOYKHOCTEH JIJII IITUPOKOTO MEPEHOCa CPEJICTB M CIIOCOOOB JIEHCTBUS;

— BBICTpaWBaTh WHAUBUAYaJIbHYI0 0Opa30BATEIbHYI0 TPACKTOPHUIO, YUYUTHIBAs
OTPAaHUYEHHUS CO CTOPOHBI IPYTHX YYACTHUKOB U PECYPCHBIE OIPAHUYCHUS;

—  MEHATh U YJIePKUBATh pa3HbIE MO3UIIMH B TTIO3HABATEIBLHOMN JEATEILHOCTH.

2.2.3 KoMMyHUKaTUBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
BbinyCKHMK HAY4YHTCH:
—  OCYILECTBJIATH JEJIOBYI0O KOMMYHHUKALIMIO, KAK CO CBEPCTHHKaMH, TaKk U CO
B3pOCIBIMU (KaK BHYTpU 0Opa3oBaTeNIbHOM OpraHU3alluy, Tak U 3a €€ MpeaeIaMu),
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nox0upaTh MapTHEPOB JUIsl JEJIOBOM KOMMYHHMKALMM MCXOAS M3 COOOpaxxeHui
PE3YNbTATUBHOCTH B3aUMOJICHCTBHUS, @ HE JIMUYHBIX CUMIATH;

— TpU OCYIIECTBICHUM TPYNMNOBOW pabOThl OBITh KAaK PYKOBOAMUTENIEM, TaK U
YJICHOM KOMaHJbl B pa3HbIX pOJIAX (TeHepaTop WAEH, KPUTUK, HWCIIOJIHUTEND,
BBICTYTAIOMINMI, SKCIEPT U T.1.);

—  KOOPJAMHHUPOBATH U BBIMOJHATH pabOTy B YCIOBHUSX PEaJbHOT0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

— Ppa3BEpPHYTO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM
aJICeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB,;

— pacrmo3HaBaTh KOH(MIUKTOTCHHBIC CUTYAIlUU U MIPEA0TBpaIiaTh KOHOIUKTHI O UX
aKTUBHOMU (ha3bl, BRICTPAUBATH JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAITUIO, N30eras
JUYHOCTHBIX OLIEHOYHBIX CYXKJICHUM.

2. 3. [IpeameTHbIe pe3ybTaThbl. ba3oBblii ypoBeHb
B cootercTBUn ¢ ®I'OC COO, npeametHsie pe3ynbTaThl ocBoeHuss OOII Ha 6a30BoM
YpPOBHE MPEACTaBICHBI IBYMS TpynnaMu: « BbITyCKHUK HAYYUTCSl — 0a30BbIi YPOBEHDY,
«BBIMYCKHUK MOJIYYUT BO3MOKHOCTh HAYUUTHCS — 0230BbIM ypoBeHb». Kak 1 B
OCHOBHOM 00111eM 00pa30BaHUH, IPYIIA PE3YIbTATOB « BBIMYCKHUK HAYYUTCH»
MIPEACTABIISIET COOOM PE3yNbTaThl, JOCTUKEHNUE KOTOPBIX 00ECIIEUNBAETCS YUUTEIIEM B
OTHOLIEHUU BCEX 00Yy4aroIIMXCsl, BEIOPABIIMX JAaHHBIA ypOBEHb 00yueHus. ['pynna
pe3ynbTaToB « BBIMYCKHMK MOJYYHUT BO3MOKHOCTH HAYUYMTHCSD» 00€CIIeUnBAETCS
YUHUTEJIEM B OTHOILIEHUH YaCTH Hau0O0Je€ MOTUBUPOBAHHBIX U CIIOCOOHBIX
oOyuaroluxcsi, BHIOpaBUIMX JaHHBIN YpoBeHb 00yueHus. [Ipu KoHTpose kauecTBa
oOpa3oBaHMs rpymIa 3aJaHuii, OpUEHTUPOBAHHBIX HA OL[EHKY JOCTHXKEHUS
IUTAHUPYEMBIX PEe3yJIbTaTOB U3 OJ0Ka « BBIMYCKHUK MOTYyYUT BO3MOXKHOCTD
HAyYUTHCS», MOKET BKITIOUATHCSA B MaTepuaibl 010ka « BRIMTyCKHUK HAyduTCS». ITO
MO3BOJIUT PEJOCTABUTh BO3MOKHOCTh 00YYaIOIIMMCSI POJIEMOHCTPUPOBATH
OBJIJICHUE KAUECTBEHHO MHBIM YPOBHEM JOCTUKEHUW U BBISIBISATH JUHAMUKY POCTa
YUCJIEHHOCTH Hanbosee MOArOTOBICHHBIX 00YYarOIIUXCS.

IpMHUMIMATBHBIM OTJIMYMEM Pe3yJIbTAaTOB 0230BOI0 YPOBHSA OT
pe3yJIbTATOB YIJIy0OJICHHOI'0 YPOBHS SIBJISICTCSH UX LeJIeBasi HAIPABJICHHOCTb.
Pe3yabTaThbl 62a30BOI0 YPOBHSI OPUEHTUPOBAHBI HA OOIIYIO (PYHKIIMOHATIBHYIO
IPaMOTHOCTb, MOJTY4eHHE KOMIIETEHTHOCTEH /17151 MTOBCETHEBHOM KU3HU U O0IIETO
pa3BUTHS. JTa IPyNIA pe3yJIbTAaTOB Mpeanoaraer:
— IIOHMMAaHUE IPEAMETA, KIFOUEBBIX BOIIPOCOB M OCHOBHBIX COCTABIISIOIINX 3JIEMEHTOB
M3y4aeMo# MpeMEeTHOM 00J1acTH, UTO 00ECTIEYUBACTCS HE 3a CUET 3ayUMBaHUS
OTIpe/ieNICHUI U MpaBuil, a MOCPEICTBOM MOJCIUPOBAHUS U TOCTAHOBKU MPOOIEMHBIX
BOIPOCOB KYJbTYPBhI, XapaKTEPHBIX JUIsl TAHHOU MpeIMETHOM 00IacTH;
— YMEHHE pellaTh OCHOBHBIC MPAKTUYECKHE 3aJ]a4H, XAPAKTEPHBIE I UCTIOJIb30BAHUS
METO/IOB U MHCTPYMEHTApUs JaHHOU MpeaMeTHO o0nacTy;
— OCO3HaHUE PaMOK U3y4aeMoOil MpeAMETHON 00JIacTH, OTPaHUYEHHOCTH METOI0B U
WHCTPYMEHTOB, TUITMYHBIX CBA3EH C HEKOTOPBIMH JIPYTUMHU 00JIACTSAMH 3HAHUSI.

Ilpeomemmnuwie pesyrvmamat pazoena « BoinycKHuKk noayuum 03mMoMuCHOCHb
HAyyumbsca) HE BBIHOCSATCSA Ha UTOTOBYIO aTTECTAIMIO, HO IIPU ATOM BO3MOKHOCTh UX
JOCTIKEHUS TOJDKHA OBITH MPE0CTABIICHA KAKIOMY 00yJaromeMycs.



IIpeaMeTHbIe pe3yabTaThl. MaTeMaTHKa: ajredpa U HaYaJIa MaTeMaTHYECKOT0 aHAJINU3a, FTeOMeTPUs

ba3osblii ypoBenb «IIpo6aeMHO-PpyHKIIHOHAJIBbHBIE Pe3yJbTAThI»

Iesn ocBoeHust

|. BbIyCKHMK HAYYUTCHA

1. Boinycknuk noayuum eo3morcnocmo
Hayuumucsa

J1J1s1 UCTIOJIb30BAaHUS B IIOBCEAHEBHOM JKU3HM U
obecrniedeHus BO3MOKHOCTH YCTIEIITHOTO

ﬂ]lﬂ paseumusl moludieHusl, UCnojib306AHUA 6
NOBCEOHEBHOLL HCUHU U 0DecneyeHUs: B03MONCHOCU

npeaMera
NPOJOJKEHH 00Pa30BaHUA 110 CHENHUAIBHOCTAM, HE | YCReuHo20 NPoOoJIdHCeHus 00pa308aHUsL NO
CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM CneyuanbHOCMAM, He CEA3AHHBIM C NPUKIAOHBIM
MAaTEeMAaTHKU UCNONIL308AHUEM MAMEMAMUKU
TpeboBanus k pe3yjabTaTam
Pasnen I11. Boinycknuk nonyuum eo3mosrncrnocmas

|. BoIyCKHUK HAYYHMTCS

HayuumscCn

1. DeMeHTDI
TeOPHH MHOKECTB
"
MaTeMAaTHYeCKOM

JIOTUKH

— OrnepupoBath Ha 6a30BOM YPOBHE' TTOHATHSMH:
KOHEYHOE MHOXECTBO, JIEMEHT MHOYKECTBA,
MOJIMHOXECTBO, MepeceyeHne U 00beAMHEHNE
MHO>KECTB, UACJIOBbIE MHOXECTBA Ha
KOOPJIWHATHOM MPSAMOM, OTPE30K, HHTEPBAJI,

— OomnepupoBaTh Ha 6A30BOM YPOBHE MOHATUSAMU:
YTBEPKJICHHUE, OTPULIAHHUE YTBEPKICHNUA,
VCTUHHBIE U JIO)KHBIE YTBEPKIAEHUS, IPUUMHA,
CJIEJICTBHE, YACTHBIN CcIy4yail o01Iero
YTBEPKJICHHUSI, KOHTPIIPUMED;

— HaxoJuTh MepeceuyeHre U 00beIMHEHUE IBYX

— Onepupoeamb2 NOHAMUAMU. KOHEYHOe
MHOIHCECME0, DJIeMEHM MHONCECMEd,
NOOMHOIMCECMBO, NepeceyeHue U 00beOUHeHUe
MHOICECME, YUCTO8bLE MHONCECEA HA
KOOPOUHAMHOU NPSAMOLL, OMPEI0K, UHMEPBA,
NOLYUHMEPBATL, NPOMENCYMOK C 8bIKOJIOMOT
MOuKoU, epaghuueckoe npedcmasieHue
MHOXCECME HA KOOPOUHAMHOU NJIOCKOCMU;

—  Onepuposamv NOHAMUSIMU. YMEepICcOeHUe,
ompuyaHue ymeepiucoeHusl, UCHUHHbLE U JTONCHbLE
YMBEPIAHCOCHUSL, NPUYUHA, CIeOCEUE, YACIHDLLL
Cyuai 0ouge2o ymeepicoeHus, KOHmpnpumep,

! 311ech 1 masee: pacio3HABATH KOHKPETHBIE IPUMEPH! OOIIHX TIOHSATHIT [0 XapaKTEePHBIM IIPU3HAKAM, BHIIOIHSATH ASHCTBUS B COOTBETCTBHH C ONPEICICHHEM H MPOCTEHIIIME
CBOMCTBaMH MTOHATHH, KOHKPETU3UPOBATh IPUMEPAMHU OOIINE TOHSTHS.

2 o <
3)IGCB " JaJIe€; 3HATb ONIPEACIICHUC MMOHATHA, YMETh MOSACHATH €TI0 CMBICJI, YMETh UCITIOJIB30BATh IMOHATHUE U €T0 CBOMCTBA ITPH MPOBCIACHNUN PACCYKIACHUN, PECIICHUN 3a1a4.




MHOJKECTB, IIPEJCTABIEHHBIX I'pauUeCcKy Ha
YUCIIOBOM IIPSAMOM;

— CTPOHWTH Ha YMCIOBOU NMPSAMOU MOJIMHOKECTBO
YUCIIOBOTO MHOYKECTBA, 3aJaHHOE NMPOCTEUITUMHU
YCIIOBUSIMU;

— pacrno3HaBaTh JIOKHBIE YTBEPKIACHMS, OIIUOKU B
pacCyXJI€HHSAX, B TOM YHCIIE C UCIIOJIb30BAHUEM
KOHTPIIPUMEPOB.

B noeceonesnoii ycusnu u npu uzyueHuu opyux

npeomemoas:

— HCHOJIB30BaTh YNCIOBBIE MHOXECTBA HA
KOOPJMHATHOM NPSIMOU JUIS ONMCAHUSl PealbHbIX
MIPOLIECCOB U SABJICHUMU;

— TIPOBOJHUTH JIOTUYECKHUE PACCYKIACHHUS B
CUTyalUsX ITOBCEIHEBHOMN )KU3HU

nposepsmsb NPUHAONIEHCHOCb DTIeMEeHmMA
MHOMCECMBY,;

Haxooums nepecevenue u 00veouteHue
MHOJMCECm8,  MOM Yucie npeoCcmaegieHHbIX
epaghuyecku Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCMU,

nPOBOOUMb OOKA3AMENbHbLE PACCYIHCOEHUSL QL5
000CHOBAHUS UCIMUHHOCIU YMBEPHCOCHULL.

B noeceonesnoit scuznu u npu uzyuenuu Opyux
npeomemoe:

UCROIb308AMb YUCTIOBbLE MHOMCECMBA HA
KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU
NI0CKOCMU OJI51 ONUCAHUSL PEATIbHbIX NPOYECCo8 U
ABNEHUL,

nPoBOOUMb OOKA3AMENbHbLE PACCYHCOCHUS 8
CcUmMyayusix NO8CEOHe8HOU HCU3HU, NPU peuleHUU
3a0a4 U3 Opyaux npeomemos

2. Yucaan

BBIPA’KCHUSA

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSTHIIMHU:
1[EJI0€ YKCIIO, AETUMOCTh YUCEN, OOBIKHOBEHHAs
IpoOb, ecsITUYHAst APOOb, palMoOHaAILHOE YUCIIO,
NpUOIMKEHHOE 3HAUCHHUE YHUCIIA, YACTh, JOJIS,
OTHOIILICHHE, MPOIICHT, MOBBIIIEHUE U MIOHKEHUE
Ha 3aJJaHHOE YUCIIO MPOIEHTOB, MACIITa0;

— OIepupoBaTh Ha 0A30BOM YPOBHE MOHSATHUSIMHU:
jorapuM 4uciia, TPUTOHOMETpHUUIECKast
OKPY>KHOCTb, TpaJycHasi Mepa yrjia, BeJIMUnHA

yIJIa, 3aJaHHOTO TOYKOU Ha TPUTOHOMETPUUECKOU

OKPY’KHOCTH, CHHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YIJIOB, HMEIOIINX ITPOU3BOJIBHYIO
BEJINYVHY;

C60000HO onepuposamsv NOHAMUAMU. Yeloe
YUCI0, 0eIUMOCb YlUCel, 0ObIKHOBEHHASL OPOOb,
decsmuunas Opoodwb, payUoOHAIbHOE YUCTO,
NPUOIUMNCEHHOE 3HAUeHUe YUCA, YACMb, 004,
OmHOUleHUe, NPOYeHM, NOBbIULCHUE U NOHUIICEHUE
HA 3a0aHHOe YUCI0 NPOYEHMO8, MACuimao,
nNPUBOOUMb NPUMEPBL YUCEN C 3A0AHHbIMU
CBOUCMBAMU OEIUMOCTU,

onepuposamv NOHAMUAMU. 102APUPM YUCIA,
MPUSLOHOMEMPUYECKAST OKPYIHCHOCb, PAOUAHHASL
U epadycHas mepa yena, 8eluduta yeia,
3A0AHHO20 MOYKOU HA MPULOHOMEMPUYECKOT
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BBITNOJIHATH ApU(PMETUUECKUE TEHCTBUS C LIETbIMU
Y PALMOHAJIBHBIMU YHCIIAMU;

BBITNOJIHATH HECTIOKHBIE TPEOOPA3OBAHUS
YHUCJIOBBIX BBIPAXKEHUH, COAEPKALINX CTENEHU
qHCcell, JIM00 KOPHH U3 YUCe, TU00 JTorapu(Mbl
YHCEIL;

CPaBHUBAThH PALMOHAIIBHBIE YHCIIA MEXAY COOOM;
OLICHMBATh U CPABHUBATH C PALMOHAIBHBIMHI
YUCJIAMH 3HAYECHMS LIEJIBIX CTEIICHEN YUCElL,
KOpPHEW HATypaJIbHOM CTEIICHHU U3 YUCE,
Jorapu(MoB YHUCEI B MPOCTHIX CIyYasIX;
M300pakaTh TOUKAMU HA YUCIIOBOM MPSIMOM
LEJbIE U PALIMOHAJIbHBIE YHCIA,;

n300paxkaTh TOUKaMH Ha YUCIOBOU MPsIMOH
L[€JIbIE€ CTEIIEHU YMCEIl, KOPHU HATYpaJIbHOU
CTEIIEHU U3 YHCEJl, JIOrapu(pMbl YUCEI B IPOCTHIX
ciryJasx;

BBITNIOJIHATH HECIIOKHbBIE TPEOOpa30BaHuUs LETbIX U
JTpOOHO-pallMOHATBHBIX OYKBEHHBIX BBIPAKEHUI;
BBIPAKATh B MPOCTEHIINX CIyYasix U3 paBEHCTBA
OJIHY IEPEMEHHYIO Yepe3 APYTHE;

BBIYMCIIATH B IPOCTBIX CIIy4asiX 3HAUCHUS
YHUCJIOBBIX U OYKBEHHBIX BbIPAKEHUM,
OCYUIECTBJISISI HEOOXOIUMbIE TTOJICTAHOBKH U
npeoOpa3oBaHus;

M300pakaTh CXEMAaTUYECKU YTOJ, BEIMYHMHA
KOTOPOI'O BBIpaKEHA B rpaaycax;

OLICHMBATh 3HAKU CUHYCAa, KOCUHYCA, TAHT€HCA,
KOTaHI'€HCa KOHKPETHBIX YIJIOB.

B noeceonesnoii scuznu u npu uzyuenHuu opy2ux

OKDYIHCHOCMU, CUHYC, KOCUHYC, MAH2EHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBONbHYIO
GeNUYUHY, YUCIA e U T,

8LINOJIHAMb apu@memuyeckue 0elucmeaus,
coyemas ycmHvle U NUCbMeHHble NpUeMbl,
NpUMEHSS NpU He0OXO0OUMOCIU BbIYUCIUMENbHbLE
ycmpoucmea,

HAX00UMb 3HAYEeHUs] KOPHS HAMYPATbHOU
cmeneHu, cmeneHu ¢ payuoHaIbHbIM
nokazamesnem, 102apughma, ucnoib3ys npu
HeobX00UMOCmU BbIYUCTUMEIbHBIE YCIMPOUCMBA,
HOIb308AMbCS OYEHKOU U NPUKUOKOU NpU
NPAKmMu4ecKux pacuemax,

npo8oOUmMb NO UIBECHHBIM (YOPMYIAM U
npasuiam npeoopazosanusi 0YKEeHHbIX
8bIPACEHUL, BKAIOUAIOUUX CIEeNeHU, KOPHU,
J102apughmel u mpucoHomempuieckue QyHKyuu,
HAaxo0ums 3HA4eHUs YUCI08bIX U OYKBEHHbIX
8bIPANCEHUL, OCYUECMEss HeoOX00UMble
NOOCMAHOBKU U NPe0OPA308aAHUSL;

Us00pasicams cxemamuyeckuy y2ol, 6eIu4UHa
KOMOPO20 8bIPAdCEeHA 6 2padycax uiu paouaHax;,
UCNOIb308aAMb NPU PeuleHUU 3a0ay maoIuyHble
3HAUeHUs MPULOHOMEMPUYECKUX DYHKYULL Y2N08,
8bINOIHAMb NEPEBO0 GENUYUHBL V2l U3
PAOUAHHOU Mepbl 8 2PAdyCHYIO U 0OPAMHO.
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YUEOHBIX nPeOMemos:

BBIIIOJIHATH BBIYMCIICHNS IPU PEILICHUH 3a/1a4
IIPAKTUYECKOTO XapaKTePa;

BBIIIOJIHATD MPAKTUYECKHUE PACUETHI C
UCIIOJIb30BaHUEM TPU HEOOXOIMMOCTH
CIIPAaBOYHBIX MATEPHUAIIOB U BBIYMCIUTEIIBHBIX
YCTPOWCTB;

COOTHOCHUTB PEaJIbHBIE BEJIMUNHBI,
XapaKTEPUCTUKN 0OBEKTOB OKPYKAIOLIETO MHUpPA C
UX KOHKPETHBIMU YHMCIIOBBIMU 3HAYECHUSAMU;
WCIIOJIb30BaTh METO/bl OKPYIVICHUS,
NPUOJIMKEHUS U TPUKUIKH [IPU PEILICHUN
IIPAKTUYECKUX 337144 [TOBCETHEBHOM KU3HU

B noeceonesnoit scuznu u npu uzyuenuu Opyux
YUEOHBIX nPeOMemos:

8LINOJIHAMb 0CUCMBUSL C YUCTIO8IMU OAHHBIMU NPU
peuleHuu 3a0ay npaKmu4ecKko2o xapakmepa u
3a0a4 u3 paziudHuIX obaacmeu 3HAHUL, UCHOb3YS
npu HeobXo0UMOCMU CNPABOYHBIE MAMEPUATbL U
8bIUUCTUMENbHBLE YCIMPOUCMBA,

OYeHu8amnb, CPAGHUEAMb U UCNOIb306aMb NPU
peueHuy npaKmuyecKux 3a0ayd Yuciogvle
3HAYEHUsl PealbHbIX 6EIUYUH, KOHKDEMHble
YUCTI0BbLE XAPAKMEPUCTNUKU 00BEKMO8
OKpYyHcarowe2o mupa

3. YpaBHeHus "

HepaBeHCTBa

PeraTh UHEHHbIE yPaBHEHHS U HEPABEHCTBA,
KBaJ[paTHBIC YPABHEHUS;

pemars jjorapu(pMHUCCKHE YPaBHEHHUS BHIA
log . (bx + ¢) = d u mpocreiiiire HepaBeHCTBA
Buja log o x < d;

pelIaTh OKa3aTe/IbHbIC YPABHEHHS, BUa a ' °=
d (rme d MOXHO ITPEACTABUTD B BUIE CTEIICHU C
OCHOBAHHEM @) M ITPOCTEHIITIE HEPABEHCTBA B 1A

a*<d (rme d MOXKHO IPEACTABUTE B BUJIE

CTEIEHH C OCHOBAHHEM a);.

— TPUBOAUTH HECKOJIBKO IPUMEPOB KOPHEN

Pewamv payuonanvuule, noxazamenvHule u
Jloeapugpmuyeckue ypasHeHus U HepaseHcmaed,
npocmetiuiue UppayUOHAaIbHble U
mpuecoHoMempuyecKue ypagHeHusl, HepaseHCmad
U Ux cucmembol,

UCNONIL3068AMb MEMOObl peuleHUs YPAGHEHULL:
npugedeHue K U0y «NPOU38e0eHUe PAGHO HYJIIO»
UU «HACMHOE PABHO HYII0Y, 3AMEHA
nepemMeHHbIX;

UCNOIb308AMb MEMOO UHMEPBALO8 OISl peUleHUs
HepageHcme,

UCNONB308aMb 2paAPuyecKuti Memoo 0is
NPUOTUIHCEHHO20 PeLUeHUsl YPABHEHUL U
HepageHcma,

u30bpadcamev Ha MpUeOHOMempu4ecKou
OKDYHCHOCIU MHONCECMBO PeUleHUti NPOCMetuiux
MPULOHOMEMPUYECKUX YPABHEHUN U HEPABEHCME,
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MPOCTEUIEr0 TPUTOHOMETPUUECKOTO YPABHEHUS
BHJA: Sin X =@, COS X =a, tg X =a, ctg X = a, rue
a — TabJIMYHOE 3HAYEHHE COOTBETCTBYIOLIEH

TPUTOHOMETPUUYECKON (PYHKIIHH.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— COCTaBJISITh U PELIaTh YPABHEHHS U CUCTEMBI
YPaBHEHUI NIPH PEIICHUH HECIOKHBIX

IMPAaKTHYCCKUX 3aaa4

—  BbINOJHAMb OMOOP KOpHEU YPAGHEeHU UIU
peuienuii Hepagencme 8 COOMeemcmeun ¢
OONOIHUMENbHBIMU YCIOBUAMU U 02PAHUYEHUSMU.

B noeceonegnoii scu3nu u npu uzyueHuu opyux

YUEOHBIX npeoMemos:

— coCmasuams U peuams ypagHeHuUs, CUCmembl
YPasHeHUll U HepageHCcmaa npu peuleHuu 3a0ay
Opyaux y4eOnvix npeomemos;

—  UCNONIL308AMb YPABHEHUS U HePABEHCMBA OISl
NOCMPOEHUsL U UCCIeO08AHUSL NPOCMEUWUX
MAMeMamuyeckux mooenell peaibHbiX CUmyayull
UNU NPUKTIAOHBIX 3A0aY;

— yMemb UHMePNpemuposams NOJYUeHHbI NPU
peutlenuy ypagHeHus, HepaseHCmea Uil CUCmembl
pe3yrbmam, OYeHUu8ams e20 npagoonoooodue 6
KOHMmeKcme 3a0aHHOU PeanibHOL CUMYayuu uiu
NPUKTIAOHOU 3a0a4u

4. OyHKUUM

— OmnepupoBaTh Ha 6a30BOM YPOBHE NOHATUSMU:
3aBUCUMOCTb BEJIMYUH, (DYHKIIMS, APTYMEHT U
3HaueHue (QyHKIMU, 00JIaCTh ONpeeIeHUS U
MHOKECTBO 3HAUEHUI (PyHKIUHU, Tpaduk
3aBUCUMOCTH, TpapuK (PYHKIIMH, HYIH PYHKIUH,
MPOMEKYTKH 3HAKONIOCTOSIHCTBA, BO3PACTaHHUE Ha
YHUCJIOBOM MIPOMEXKYTKE, YObIBAHHE HA YUCIOBOM
IPOMEXYTKEe, Haubobllee 1 HAUMEHbLIee
3HaYeHHe (PYHKIIUU HA YHUCIIOBOM MPOMEXKYTKE,
nepuoanyeckas QyHKIUs, IEPUOTI;

— OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSIMHU:
npsiMasi 1 oOpaTHasi IPONOPILMOHATIEHOCTh
JMHENHas1, KBalpaTu4Hasi, Jjorapudmudeckas u

—  Onepuposamv NOHAMUAMU. 3ABUCUMOCTIb
BeUYUH, (DYHKYUSA, apeyMeHm U 3HAUeHUe
@dyukyuu, obacme onpeodeneHus: u MHOMCECHE0
3HaueHull QyHKyul, epapux 3a6UcumMocmu,
epagux pyHKyuu, Hyau QyHKYuU, npomMenCymKu
3HAKONOCMOAHCMEBA, B03PACHAHUE HA YUCTOB0M
npomesicymxe, yovblaHue Ha YuUci080M
npomescymke, HauboIbulee U HauMenbuiee
3HaueHue QYHKYUU Ha YUCTIO80M NPOMENCYMKE,
nepuooudeckas yHKyus, nepuoo, YemHas u
HeuemHas QyHKyuu,

— Oonepupoeamsv NOHAMUAMU. NPAMAsL U 0OpaAmMHAs
NPONOPYUOHATLHOCMb, TUHEUIHASA, K8AOPAMUYHAS,
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noka3aTtenbHas PyHKIIUN, TPUTOHOMETPUIECKHUE
byHKIUY;

— pacrosHaBaTh rpauKy 3JIeMEHTAPHBIX (HYHKIIHIA:

npsIMON U 0OpaTHOM MPOMOPIUOHAIBHOCTH,
JUHEHHOH, KBaAPATUIHOH, TOTapuPMUUECKON U
MoKa3aTeIbHON (PYHKIINI, TPUTOHOMETPUUECKUX
byHKINN;

— COOTHOCHTD IpapuKu d€MEHTApHBIX QYHKIUIL:
IpsIMON ¥ 0OpaTHOM MPONOPLIMOHAIBHOCTH,
JMHENHOM, KBaJpaTUIHOH, JIoTapudMUIecKoii u
NOKa3aTeNbHON (PYHKIIUM, TPUTOHOMETPUUECKUX
GyHKIM ¢ popMynamMu, KOTOPBIMUA OHM 3a/1aHbl;

— HaxoJuTh MO rpaduKy NpUOIHKEHHO 3HAUCHUS
(yHKUIHHU B 33/IaHHBIX TOYKAX;

— OIpEeAeATh 1o rpaduKy CBOKWCTBA PYHKIUU
(HynH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEXYTKA MOHOTOHHOCTH, HauOOJIbIINE U
HaMMEHbIINE 3HAYCHUS U T.I1.);

— CTPOUTH ICKU3 rpaduka PpyHKIINH,
YIOBJIETBOPSIOLIEH TPUBEACHHOMY Ha0Opy
yCoBUM (TPOMEKYTKH BO3pacTaHus / yObIBaHUS,
3HaueHHEe (PYHKIMU B 33JJaHHOM TOUKE, TOUKH
9KCTPEMYMOB H T.]1.).

B noeceonesnoii ycusnu u npu uzyueHuu opyzux

npeomemoas:

— ONpEAeNATh 1Mo TpaduKaM CBONCTBA PEATTBHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HanOOoIbINNe 1
HAWMEHBIIINE 3HAYEHUS, TPOMEKYTKU
BO3pAacTaHus U yObIBaHUS, POMEKYTKH

Jloeapugpmuyeckas u noKasamenvHas QyHKyuu,
mpueoHoMempuieckue QyHKyuu,

onpeoensims 3HaveHue QYyHKYuu no 3HAYeHUur
apeymenma npu pasiuyHulx cnocooax 3a0aHus
@yHryuu,

CmMpoums 2paguKu U3yYeHHbIX QYHKYULL;
ONuUCHIBAMb NO 2PAPUKY U 8 RPOCMENUUUX CTIYUASX
no gopmyne nogedeHue u coUCmaa yHKyutl,
Haxooums no epaguxy @yHxyuu Hauborvuiue u
HauMeHbuue 3HAYeHUsL,

cmpoums 3CKU3 epagpuxa gyuxkyuu,
yooesnemeopsaoujell npueeodeHHoMy Habopy
VC08ULL (NPOMENCYMKU 803PACMAHUS/YObIBAHUS,
3HaueHue QYHKYUU 8 3a0aHHOL MoUYKe, MOUKU
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U
m.o.);

peuiams YpagHeHus, npocmetiuiue cCucmembl
VPasHeHull, UCNOJIb3YSL CBOUCNEA (DYHKYULL U UX
epaguxos.

B noeceonesnoit scuznu u npu uzyuenuu opyzux
YUEOHBIX NPeOMemos:
— onpedensamv no 2paguKram u UCNoib308ams s

peuieHus RPUKIAOHBIX 3A0a4 C80UCEA PeanlbHblX
npoyeccos u 3asucumocmell (Hauborvuiue u
HauMeHbuiue 3HAYEHUS, NPOMENCYMKU
803pacmanus u yovl8aHus yHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNINOMbI,
nepuoo u m.n.);

UHMEpPNpemupo8ams C80UCMEA 8 KOHMeKCme
KOHKDEMHOU NPAKMUYECKOU CUMYayuU,
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3HAKOMOCTOSHCTBA U T.11.);
UHTEPHPETUPOBATH CBONCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKON CUTyalluu

— onpeodensamov no epagukam npocmeuiuiue
Xapakxmepucmuku nepuooudecKux npoyeccos 8
buono2uU, IKOHOMUKe, My3blKe, pAOUOC8s3U U Op.
(amnaumyoa, nepuoo u m.n.)

5. DuaeMeHTBI
MATEMATHYECKOI'0

aHaJIn3a

OmnepupoBath Ha 0a30BOM YPOBHE MOHSATUAMMU:
pou3BOAHAS (PYHKIIMU B TOUKE, KacaTeabHas K
rpaduKky QPyHKIIUH, TPOU3BOAHAS (DYHKITUH;
OTIPEIENIATh 3HAaYCHUE MPOU3BOIHON QYHKIIUU B
TOYKE TI0 U300paKEHUIO KacaTelbHOH K rpaduky,
IPOBEICHHOM B 3TOU TOUKE;

pelIaTh HECIIOXKHBIC 33/1a4d HA TPUMEHEHUE CBA3U
MEXY MPOMEKYTKAMUA MOHOTOHHOCTH U TOYKaMHU
sKCTpeMyMa GYHKIIUHU, C OJTHOU CTOPOHBI, U
MIPOMEKYTKAMH 3HAKOTIOCTOSIHCTBA U HYJISIMU
MPOU3BOHON ATOU PYHKIIUU — C IPYTOM.

—  Onepuposamuv NOHAMUAMU: NPOU3BOOHAS
@yHKYUU 8 mouke, KacamenbHas K 2papuxy
@dyHKYyuU, NPOU3800HAST PYHKYUU,

—  BBIYUCTAMb NPOU3BOOHYI0 OOHOUNIEHA,
MHO20UNIeHA, K8AOPAMHO20 KOPHSL, NPOU3BOOHYIO
CYyMMbL PYHKYULL,

—  BBIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX
dYHKYUL u ux KOMOUHAYUL, UCNONb3YS

CnpaeovHble manmepuaivl,

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux
npeomemoas:
— TOJB3YACH TpaduKaMu, CPaBHUBATH CKOPOCTHU

— uccne0o8ams 8 NPOCMeEUUX Cayuasx QyHKyuu Ha

MOHOMOHHOCHb, HAX0O0UMb HAUbO.IbUIUE U
HaumMeHbulue 3HaYeHUs QYHKYUil, cmpoums

BO3pacTaHus (pocTa, MOBBILLIEHUS, YBEIUUEHUS U
T.I1.) WJIM CKOPOCTU yObIBaHUS (M1aI€HU,
CHU)KEHUS, YMEHBILICHHUS U T.I1.) BEJIMUMH B
peanbHBIX MPOLIECCax;

COOTHOCHUTH I'pa)vK peasbHbIX MPOLIECCOB U
3aBUCUMOCTEN C X ONHMCAHMIMU, BKIFOUYAIOIIUMH
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUs (OBICTPHIi
pOCT, IJIaBHOE MOHWKEHUE U T.I1.);

UCIIOJIb30BaTh TpauKU peasibHbIX MPOLECCOB IS
peLIeHUs] HECIOXKHBIX MPUKIAAHBIX 33]1a4, B TOM
YHCIIe ONpenensis 1o rpaduKy CKOPOCTh X0/
nporecca

epaghuru MHO204IeHO8 U NPOCMEUUUX
PAYUOHANBHBIX QYHKYULL C UCNOTb308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceomnegnoi yscuznu u npu uzyueHuu opyux

YUEOHBIX NPeOMemos:

— pewamsv nPuKilaoHsvle 3a0ayu u3 ouoaoul,
@QUIUKU, XUMUU, IKOHOMUKU U OPY2UX NPEOMEMO8,
CB8A3AHHbIE C UCCIe008AHUEM XAPAKMEPUCTIUK
PEANbHBIX NPOYECCO8, HAXO0HCOEHUEM HAUOOILUIUX
U HAUMEHbUWIUX 3HAYEHUU, CKOPOCMU U YCKOPEHUS
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um.n.,

UHmMepnpemupos8ams NOJY4eHHble Pe3yIbimanbl

6. Crarucruka u
Teopus
BEPOSITHOCTEH,
JIOTHKA H

KOMOMHATOpPHKA

— OmnepupoBaTh Ha 6a30BOM YPOBHE OCHOBHBIMU
OMMUCATEIbHBIMU XapaKTEPUCTUKAMH YHCIOBOIO
Habopa: cpeaHee apuPpMeTHIeCKoe, MeIMaHa,
HanOoJIbIIIee U HAUMEHBIIIEE 3HAYCHUS;

— OIepupoBaTh Ha 0230BOM YPOBHE MOHSATUSIMHU:
4acTOTa U BEPOSITHOCTh COOBITHS, CITy4alHbIN
BBIOOP, OTBITHI C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU;

— BBIYUCIIATH BEPOATHOCTU COOBITUI HA OCHOBE
MOJCYETa YUCIIa UCXOOB.

B noeceonesnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— OILICHUBATh U CPABHUBATH B MPOCTHIX CIydasiX
BEPOSITHOCTU COOBITUIN B pEaIbHON KU3HH,

— 4YHUTaTh, COMOCTABISATh, CPABHUBATb,
UHTEPIIPETUPOBATH B MPOCTHIX CIy4asix peayibHbIC
JTaHHBIC, TIPECTABICHHBIC B BUJIEC TAOJIHII,

arpaMm, rpagukoB

HUmems npedcmasnenue o OUCKpemuuIx u
HEeNnpepvl8HbIX CAVUAUHBIX GETUYUHAX U
pacnpeoeieHusx, 0 He3a8UCUMOCIU CIYYAUHbIX
GeNUYUH,

umems npedcmaegienue 0 MamemamuyeckKom
0JHCUOAHUU U OUCHEPCUU CTYUAUHBIX GEIUYUH,
umems npedcmaegienue 0 HoOpMaibHOM
pacnpeoeneHuu u npumMepax HopMaibHO
PAcnpeoeeHHbIX CYUAUHBIX 8eTUYUH,
HOHUMAMb CYMb 3AKOHA OONbUIUX YUCET U
8b100POUHO20 MEMOOA UMEPEHUS.
8eposimHocmel;

umemsv npedcmasierue 00 YCio8HOl
8EPOSAMHOCMU U O NOJIHOU 8EPOSIMHOCIU,
NPUMEHAMb UX 8 peuleHuU 3a0ay,

umMems NpeOCmageHUe 0 BANCHBIX YACTNHBIX
8U0aX pacnpedeneHuti U NPUMeHAMb UX 8 peuleHUuU
3a0au,

umMems npedcmagienue o0 KOpperayuu Cay4atiHvlx
8eUYUH, O TUHEUHOU pecpecCull.

B noeceonesnoii scusnu u npu uzyueHuu opy2ux
npeomemoes:

6blHUCTIAMDb UJIU OYEHUBANTb BEPOANMHKHOCIU
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COObLIMULL 8 PEANbHOU HCUZHU,

8b1OUPaAMb NOOX00sAWUE MEMOObL NPEOCMABIEHUS]
u 06pabomku OAHHLIX,

YyMemb peulamsv HeCa04CHbIe 3a0ayu Ha
npuMeHeHue 3aKoHa OOTbUUX YUcel 8
COYUOI02UU, CIMPAXOBAHUU, 30PABOOXPAHEHUU,
obecneuenuu 6e30NACHOCMU HACENeHUs 8

qpe36wqaﬁnmx(nunyauuﬂx

7. TekcTOBBIE

3agaun

Pemiath HECIOKHBIE TEKCTOBBIC 33]]a4U Pa3HbBIX
THUIIOB;

aHaJM3UPOBATh YCIOBUE 3a/1a4u, IPU
HEO0OXOJMMOCTU CTPOUTH JIJISl €€ pelIeHUs
MaTeMaTUYECKYIO MOJIEIIb;

MMOHMMATh U UCIIOJIb30BATH JIJI PELUICHUS 3a1a41
nH(popMaIio, MPeCTABICHHYIO B BUJIC
TEKCTOBOM M CHMBOJILHOM 3aIICH, CXEM, TaOJIHII,
auarpamm, rpauKoB, pUCYHKOB;

JeWCTBOBATH IO aJITOPUTMY, COJIEpIKAILEMYCS B
YCJIOBUU 3a/1a4H;

UCIIOJIb30BaTh JOTUUECKUE PACCYKIACHUS ITPU
pELIECHUH 3a7a4H;

paboTath ¢ U30BITOYHBIMU YCIOBUSMHU, BHIOUpAS
13 Bcel nH(opmaliuu, 1aHHbIE, HEOOXOAUMBIC
JUISL pEIICHUs 3a/1a4H;

OCYIIECTBIISITH HECTIOXKHBIN Mepedop BOZMOKHBIX
peIIeHui, BRIOUpas N3 HUX ONTUMAILHOE TI0
KpUTepHsiM, ChOpPMYITUPOBAHHBIM B YCIIOBHH;
aHATM3UPOBATh U HHTEPIIPETUPOBATH

Pewamyv 3a0auu paznvix munos, 6 mom uucine
3a0a4u NOBLIUEHHOU MPYOHOCUL,

8b10UPAMb ONMUMATILHBIU MEMOO peleHUs
3a0ayu, paccmampueas pa3iuyHvlie Memoobl,
CMpoums MoOeilb peulerus 3a0adu, nPoeoOUNMb
00Ka3amenbHble PACCYIHCOEHUS,

pewams 3a0aqu, mpedyroujue nepebopa
8apUAHmMOos, NPOBePKU YCI08Ul, 8bl00pa
ONMUMANLHO20 pe3ybmama,
AHAU3UPOBATNDL U UHIMEPNPEMUPOBATNY
pe3yibmamsl 8 KOHMeKCme YClo8usl 3a0ayu,
8b10Upamsb peulenus, He nNPoOMmuUeopeyauyue
KOHMeKCmy;,

nepesooums npu peueHuu 3a0a4u uHpopmayuio
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MIOJTyYEHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS
3aJla4y¥, BEIOMpATh PEIICHHS, HE TIPOTHBOPEYAIIUE
KOHTEKCTY;

pemIaTh 3aa4 Ha pPacyeT CTOMMOCTH TIOKYTIOK,
yCIIyT, O€3/I0K U T.II.;

peraTh HECIOKHBIC 3a]1a4H, CBI3aHHBIC C
JIOJICBBIM Y9aCTHEM BO BIIAJICHUU (HUPMOHA,
NPEINPHUITHEM, HEIBIKUMOCTHIO;

pemIaTh 3aa4n Ha IPOCTHIC IPOIEHTHI (CHCTEMBI
CKUJIOK, KOMUCCHH) ¥ Ha BBIYUCIICHUE CIIOKHBIX
MPOLICHTOB B Pa3IMYHBIX CXEMaX BKJIAJIOB,
KPEIUTOB M UITOTEK;

peraTh IpakKTHIECKUE 3a/1a4H, TPEOYIOIIHe
WCITOJIb30BAHUS OTPUIIATEIILHBIX YUCEN: HA
OTIpe/ieTICHNE TeMIIepPaTyphl, Ha OMPEIeICHNE
MOJIOKEHUST HAa BPEMEHHOM ocH (10 HaIleu 3psl U
MOCJIE), Ha IBMYKCHHE JICHEKHBIX CPEACTB
(mpuxon/pacxoj), Ha ONpeIesieHre
TJTyOWHBI/BBICOTHI U T.11.;

WCITIOJI30BATh MOHATHE MacIITada st
HaXOXKJEHUS PACCTOSIHUMA U JUTHH Ha KapTax,
TJIaHaX MECTHOCTH, TJIAHaX TTOMEIICHUA,
BBIKpOIKax, mpu paboTe Ha KOMITBIOTEPE U T.1I.

B noeceounesnoii scusnu u npu uzyueHuu opyzux

npeomemoe:
peraTh HeCIIOKHBIC MPAKTUYSCKUE 3a/1auH,
BO3ZHHKAIOIINE B CUTYAITUSIX TTOBCETHEBHOM KU3HU

U3 00HOU hopmbl 8 OpY2YyIo, UCNONL3YS NPU
HeobXoouMocmu cxemsl, madIUysl, 2papuxi,
ouazpammol,

B noeceonesnoit scuznu u npu uzyueHuu opyzux

npeomemoa:

—  pewiams NpaKkmudeckue 3a0ayu U 3a0ayu u3

opyaux npeomemoas

8. I'eomerpust

OmnepurpoBath Ha 6a30BOM YPOBHE MOHSATUSIMU:
TOYKA, MPsIMasi, INIOCKOCTh B MMPOCTPAHCTBE,
MapajuIeIbHOCTh U NEPHEHAUKYIIAPHOCTD MTPSMBIX

- OHQPUPOGGWIb NOHAMUAMU. MOUYKA, NPAMAA,
ni1ocKkocmov 6 npocmpancmee, napajilejlbHoCms U

nepl’leHauKleﬂpHOCWlb NPAMbBIX U I/lJZOCKOCI’I’lelz,'

18




U TIOCKOCTEM;

— pacro3HaBaTh OCHOBHBIE BUbl MHOTOIPAHHUKOB
(mpu3ma, nupaMuia, TPsIMOYTOJIbHBIN
napasuiesienunes, Kyo);

— m300paxaTh U3y4aeMbie (PUTYPHI OT PYKH U C
MPUMEHEHUEM MTPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— JienaTh (BRIHOCHBIE) IUIOCKUE YEPTEKU U3
PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BU]T
CBEpXy, COOKY, CHU3Y;

— W3BJEKAaTh UHPOPMAIIUIO O TPOCTPAHCTBEHHBIX
reoMeTpudecKkuX purypax, npeicTaBICHHYIO Ha
yepTexKax U pUCYHKax;

— TpuMeHsTh Teopemy [ludaropa npu BeIYKUCICHUN
AJIIEMEHTOB CTEPEOMETPUUYECKUX (DUTYD;

— HaXOJHUTh 00BEMBI U TIJIOIIAN TTOBEPXHOCTEH
MPOCTENIINX MHOTOTPAHHUKOB C IPUMEHEHHEM
hopmy;

— pacmno3HaBaTh OCHOBHBIE BUJIbI TEJ BpalllCHUs
(xonyc, muIMHAP, cepa u 1map);

— HaXOJUTh OOBEMBI U TIJIOIIAIA MOBEPXHOCTEN
MPOCTEHIINX MHOTOTPAHHUKOB U TEJI BPAILICHUS C
puMEeHEeHHEM (HOpMYyII.

B noeceomnegnoit ycuznu u npu uzyueHuu opyzux

npeomemoas:

— COOTHOCUTH aOCTPAKTHBIE TEOMETPUUECKHUE
MOHATUS ¥ (PaKThI C peaTbHBIMU KU3HEHHBIMU
00BEKTAMU U CUTYaIIUSIMU;

— HCIIOJI30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
T€OMETPUYECKUX (DUTYP JJIS PEIICHUS] TUTOBBIX

npUMeHamy OJisl peuleHusl 3a0ay ceomempuiecKue
Gaxmul, ecu yciosus npumMeHenus 3a0ansl 8
A6HOU hopme;

peuams 3a0a4u Ha HAX0XHCOeHUue
2eoMempudecKux 8eudUH no 0opazyam uiu
aneopummant;

oenamsb (8bIHOCHbIE) NAOCKUE YePMENCU U3
PUCYHKOB 00BeMHbIX (pUcyp, 8 MOoM ducie
pucosamuv U0 c8epxy, cOOKY, CmMpoums ceueHus
MHO202PAHHUKO8,

u38IeKamy, UHMePNPemuposams u
npeobpazosvieams UHDOPMAYUIO O
2e0MempudecKux (ueypax, npeodCcmasieHHyro Ha
yepmedgicax,

NPUMEHAMb 2eoMempuieckue Gaxkmol 0
peutenus 3a0ay, 8 MmoM Yucie npeonoaazarouux
HeCKOIbKO WaA208 peuleHuUs;

ONUCHIBAMb 83AUMHOE PACNOIONCEHUE NPAMBIX U
niocKkocmeti 8 NPOCMpPAHCMEe;

Gopmynuposams ceolicmea u NpUsHaKu guayp,
00KA3b18AMb 2e0MemMpUYeCcKUe YMeepHCOeHUs.,
61a0emsb CManOapmuoul Kiaccupuxkayuetl
NPOCMPAHCMBEHHBIX hucyp (MUpamuovl, npusmbl,
napanienrenuneovl),

Haxooums 06vembl U NI0UA0U NOBEPXHOCHEL
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3a7a4 MpaKTUICCKOIro COACPKaAHUA,

— COOTHOCHUTS IIOIIaau HOBerHOCTeﬁ TCI

OJIMHAKOBOW (DOPMBI pa3IUYHOTO pa3Mepa;

— COOTHOCHUTH 00BEMBI COCYIOB OJMHAKOBOU

(GbOpMBI Pa3IMIHOTO pa3Mepa;

— OIIGHHUBATh (OPMY PABUIHHOTO MHOTOTPAaHHUKA

MIOCJIE CIIUJIOB, CPE30B U T.II. (ONPEACIIATh
KOJIMYECTBO BEPIIUH, pedep U rpaHeit
MOJIYYeHHBIX MHOTOTPAHHUKOB)

2eoMempudecKux mej ¢ npumMeHenuem opmyin;

BbIHUCTIAMb pACCMOAHUA U )2ilbl 6 NDOCMPAHCNIBE.

B noeceonesnoii scusznu u npu uzyuenuu opy2ux

npeomemog:

UCNONIL308AMb CEOUCNBA 2EOMEMPUYECKUX ucyp
0/1 peulerus 3a0ay npaKmu4ecko2o xapakmepa u
3a0a4 u3 opyeux obracmeri 3HAHU

9. BekTOopsbl M
KOOPAMHATHI B

MPOCTPAHCTBE

- OHCpI/IpOBaTB Ha 0a30BOM YPOBHC ITOHATUCM

JCKapTOBBI KOOPAHUHATHI B IIPOCTPAHCTBE,

— HaxXO0JWUTb KOOPAHWHATBI BEPIINH Ky6a n

IPSIMOYTOJIBHOTO TIapajuIeIenuIe1a

Onepupogamsv noHsmusAMU 0eKapmosbl KOOPOUHAMbL
8 NpoCcmMpancmee, 8eKmop, Mooyib 6eKmopa,
PABEHCMBO 8eKMOPO8, KOOPOUHAMbL BEKMOPA, Y20l
MedHCOY BEKMOPAMU, CKASIPHOE NPOU3BeOeHUe
BEKMOPO8, KONIUHEaApHble 86eKMOPbl,

HAxXo00Uums paccmosiHue mexcoy 08yMs moukamu,
CYyMMY 8eKMOPO8 U NPoU3eedeHue 6eKmopa Ha Yuco,
V2Ol MedHcOy BeKMopamu, CKAISPHOe NPoussedenue,
PACKIaobl8ams 8eKmMop no 08yM HeKONIUHEaAPHbIM
geKmopam;

3a0a6amv NJIOCKOCHb YPAGHEHUEM 8 0eKAPMOBOU
cucmeme KoOpOuHam;

peuamsv npocmetiiue 3a0a4u 66e0eHUeM BeKMOPHO2O
basuca

10. UcTtopusi

MaTEMaAaTUKH

— OnuceiBaTh OTAENBHBIE BBIAAIOIIMECS
pe3yJbTaThI, IIOJYYEHHBIE B XOJI€ Pa3BUTHUSA
MAaTEMAaTUKU KaK HAyKU;

— 3HaTbh PUMEPbI MATEMATUYECKUX OTKPBITUN U UX
aBTOPOB B CBSI3U C OTEYECTBEHHOW U BCEMUPHOU
VCTOPHUEN;

— TIOHUMATh POJIb MATEMATUKHU B pa3BuTuM Poccun

IIpeocmasnsimo 6xk1a0 8b10AIOUWUXCSL
MaAmMemMamuxos8 8 pazeumue MamemMamuru U UHbIX
HAY4HbIX obaacmell,

NOHUMAMb POJIb MAMEMAMUKU 8 PA36UMUL
Poccuu
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11. MeToanl

MaTEeMaTHKH

— IIpuMeHATh U3BECTHBIE METO/BI IIPH PELICHUU
CTaHJAPTHBIX MaTEMATHYECKUX 3a/1a4;

— 3aMedaTh U XapaKTEPU30BaTh MATEMATUYECKHE
3aKOHOMEPHOCTH B OKPYKaIOIIEH
JICHCTBUTEIBLHOCTH;

— IPUBOJUTH IPUMEPHI MATEMATUYECKUX
3aKOHOMEPHOCTEHN B IPUPOAE, B TOM YHUCIIE
XapaKTEPU3YIOIIMNX KPAacOTy U COBEPILIEHCTBO
OKpPY’KAIOLIEro MUpPa U NPOU3BEICHUN HCKYCCTBA

Hcnonvzoseams ocrosnvie memoobl
doxasamenbcmea, npo8ooUmMsb 0OKA3AMENbCMBO U
BLINOJIHAMb ONPOBEPIHCEHUE,

NPUMEHSMb OCHOBHbIE MeMOoObl PeUleHUs]
Mamemamu4yeckux 3a0ay;

HA OCHO8E MAMEMAMUYECKUX 3AKOHOMEPHOCMEll 8
npupooe Xapakxmepuzoeams Kpacomy u
COBEPULEHCTNBO OKPYAHCATOWE20 MUPA U
npou3BedeHuUll UCKYCCmeda,

npuMeHsms npocmeiuiue nPocpamMmmHbvle
cpeocmea u INeKmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuleHur Mamemamu4eckux 3a0ay
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3. Conep:xanue Tem yueOHOro npeamera «Maremaruka: ajaredopa u

HA4YaJia MaTeMaTH4YeCKOro aHaJIu3a, reoMeTpus» ba3oBblil ypoBeHb

3.1 AureOpa ¥ HaYaJIa MATEMATHYECKOI0 aHAJIN3A

IloBTOpenme. PelieHne 3a1a4 ¢ UCIOJIB30BAHUEM CBOMCTB YMCEN U CUCTEM CUUCIICHUS,
JNETUMOCTH, AOJIEH U YacTel, MIPOLIEHTOB, MOAYJIEH uncell. Pelenne 3a1ad ¢
UCII0JIb30BAaHUEM CBOMCTB CTENEHEN U KOPHEH, MHOTOUYJIEHOB, MPeoOpa30BaHUMA
MHOTOWIEHOB U JPOOHO-pallMOHANIbHBIX BhIpaKeHUH. Pemenue 3a1ay ¢
HCMOJIb30BaHUEM TPALYCHOU MephI yria. Moysp ynciia v €ero cBoucTBa. Pemenue
3a/1a4y Ha JBM)KEHHE U COBMECTHYIO Pa0OTy C MOMOUIBIO JUHENHBIX U KBaIPATHBIX
YPaBHEHMH U UX CUCTEM. Pelrenne 3a1a4 ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPaBEHCTB C OJIHOW NMEPEMEHHOM, C TPUMEHEHUEM U300paKEHH S YHCIIOBBIX
MIPOMEKYTKOB. Pelienue 3a1a4 ¢ HCIOIb30BAHUEM YUCIIOBBIX (PYHKUUN U UX TPauKOB.
Hcnonb3oBanre CBOMCTB U IpaUKOB JTMHEHHBIX U KBaJIpATUYHBIX (QYHKIIUNA, 0OpaTHOM

MPONOPLIMOHAIBHOCTH ¥ YHKIIUU Y = Jx. ['paduueckoe penieHrue ypaBHEHUN U
HEPABEHCTB.
Tpuronomerpuyeckasi OKPpyKHOCTb, paduantas mepa yena. CAHyC, KOCUHYC,
TAHTE€HC, KOMAaH2eHC TPOU3BOJIBLHOTO yrila. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIAECTBO
Y CJICICTBHS M3 HETO. 3HAUYCHUS TPUTOHOMETpHIeCKuX (PpyHKImit ayist yraos 0°, 30°,
45°,60°, 90°, 180°, 270°. (0, E, E,E, T pan). Dopmynvl crodiceHus:

6 4 3 2
MPUOHOMEMPUYECKUX PYHKYULL, popmynbl npusedenus, popmyibl 080UHO2O
apaymenma.
Hyau pyHKIMU, MPOMEKYTKH 3HAKONOCTOSTHCTBA, MOHOTOHHOCTh. Hanbombiiee u
HauMeHblee 3HaueHue Gyukiuu. [lepuognueckue pyHkunu. YeTHOCTh U HEUETHOCTD
bynkunii. CrnodwcHvle pyHKyuU.
Tpuronomerpudyeckne QyHKIHUU Y =COSX, Yy =SinX, Yy =tgx. Qyuxyus Yy =Cctgx .
CgoiicTBa 1 rpad)MKy TPUTOHOMETPUUECKUX (YHKITUH. APKKOCHHYC, apKCHHYC,
ApKTaHTEHC YnCia. APKKOMAaH2eHC Yucia.
IIpocreiiine TpUroHOMeTPpUYECKHE YPaBHEeHH . PellieHre TpUroHOMETPUYECKUX
ypaBHeHUH. Obpamuvle mpueoHomMempuyeckue QyHKYuu, ux c6oUCmaea u 2papuxu.
Pewenue npocmeuwiux mpuconomempuueckux HepaseHcma.
CreneHb ¢ AelicCTBUTEJIbLHBIM II0KA3aTeJ1eM, CBOMCTBA CTENEHH.
IIpocreiilmne nokasarejlbHble YypaBHEHUS U HepaBeHeTBA. [lokazaTenbHas QyHKIUs
U ee CBOICTBa U rpaduk.
Jlorapu¢m uncaa, cBoiicTBa jJorapudma. /lecarnunsiii torapudm. Hucro e.
Hamypanvnoiii nocapughm. llpeodpazoBanue gorapuMUIECKUX BhIPAXKEHUMN.
Jlorapudpmuyeckue ypapHeHusi M1 HepaBeHCTBA. Jlorapudmudeckas QyHKIMS U ee
CBOMCTBA U rpaduk.
Crenennas (pyHKkIHA U ee cBoiicTBa M rpaduk. ppauroHanbHble ypaBHEHHUS.
Memoo unmepeanog ons pewenus nepasencms. llpeobpazosanus epaguxos yHKyuii:
cO8U2 800.]1b KOOPOUHAMHBIX OCEU, PACMANCEHUE U CHCamue, OMpadceHue
OMHOCUMENILHO KOOPOUHamuwvlx ocell. I paguueckue memoowl pewieHus ypagHeHul u
Hepagencme. Pewienue ypasneHuli u HepageHcms, co0epiHCaujux nepemerHyio noo
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3Haxkom mooyns. Cucmemobl NOKA3AMENbHBIX, 102APUPMUYECKUX U UPPAYUOHATLHBIX
ypaeuenuti. Cucmembl NOKA3aMeENbHbIX, 102APUPMUYECKUX HepaseHCm8. BzaumHo
oopamusie pynxyuu. I paguxu ezaumno obpamusvlx hynkyuil. Ypasuenus, cucmemol
VPABHEHUl ¢ NapamMempoM.

IIpousBoanas pynkuuu B Touke. KacarenbHas k rpaduky QyHKIIUH.
['eomeTpudeckuii 1 GU3MIECKUN CMBICIT TPOU3BOIHON. [IpOn3BOIHBIC AJIEMEHTAPHBIX
byuxuuii. Ilpasuna ouggepenyuposanus. Bmopas npouzeoouas, ee ceomempuieckuii
u usuueckuti cmvica. Ilonsatue o HempepbIBHBIX PyHKIUAX. TOUYKH 3KCTpeMyMa
(MakcumyMa u MuUHUMYMa). MccnenoBanue aeMeHTapHbIX (QYHKIWN HA TOUKH
AKCTpEMyMa, HAauOOJIbIIIEE U HANMEHbIIIEE 3HAUEHHUE C TOMOILBIO IPOU3BOIHOM.
Ilocmpoenue epagurxoé hynxyuii ¢ nomowsbro npoussoonvix. Ilpumenenue npouzgooHolU
npu peueHuy 3a0ay.

IlepBooOpa3nas. [lepsooopa3snvie snemenmapHuix hyukyuil. 1lnowaos KpueoruHeuHou
mpaneyuu. Popmyna Heromona-Jleiionuya. Onpeodenennulii unmezpal. Boiuucnenue
niowaoeti N10CKux gueyp u 06vemos mejl 8paujeHus ¢ NOMOWbI0 UHmMe2paid.

3.2 'eomeTpusn

IToBTOpenue. Pemenne 3a1au ¢ npUMEHEHUEM CBOMCTB (pUryp Ha IJIOCKOCTHU. 3ajauu
Ha JI0Ka3aTEeIbCTBO U IIOCTPOCHUE KOHTPIIpUMEPOB. Mcnob30Banne B 3a1a4ax
IIPOCTENIINX JIOTHYECKHX MpaBWIl. Perenue 3a1a4 ¢ Croab30BaHUEM TEOPEM O
TPEYTOJIbHUKAX, COOTHOLLIEHUH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX
C YEThIpEXyTroJabHUKaMU. Pelienne 3a1a4 ¢ uCnoJib30BaHUEM (PaKTOB, CBSI3aHHBIX C
OKpYKHOCTSIMU. Pelienue 3a/1a4 Ha U3MepEHUs Ha INIOCKOCTH, BBIYHUCIICHHUE IIMH U
iowmaneil. Pewenue 3a0ay ¢ nomowbio 6eKmMopos u KOOPOUHAM.

Harasanas crepeomerpusi. @urypsl 1 ux n3o0paxkenus (Ky0, nupaMuia, Ipu3Ma).
OcHosHvie nouamus cmepeomempuu u ux ceoticmea. CeueHus Kyoa u TeTpa’ipa.
Touka, psiMast ¥ INIOCKOCTH B IIPOCTPAHCTBE, aKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3
HUX. B3anMHOE pacronoxeHue npsAMbIX U IVIOCKOCTEN B IIPOCTPAHCTBE.
IMapannesbHOCTH NPAMBIX U IUIOCKOCTEH B MpocTpaHceTBe. V300paxenue
NPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTU. PaccTosiHUs Mexay purypamu
B IIPOCTPAHCTBE.

Yriasl B npocTpancTBe. [lepneHanKyJIsIpHOCTH NPAMBIX M IVIOCKOCTEH.

[Ipoekuus purypsl Ha MIOCKOCTh. [IprU3HaKkK nepreHIuKYIIPHOCTH MPSAMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE. TeopeMa O Tpex NMepueHAuKyIsipax.

MHuororpannuku. [Tapamnenenunen. CBoNCTBa NPSIMOYTOJIBHOTO MTapajuIelIeUIEAA.
Teopema ITudaropa B npoctpanctse. [Ipusma u nupamuaa. [IpaBunbHas nupamuaa u
npaBuibHas npusma. [Ipsmas nupamuaa. 1€MEHTBI TPU3MBbI U TUPAMUJIBIL.
Brruncnenue 351eMeHTOB IPOCTPAHCTBEHHBIX GUTyp (pedpa, TuaroHaau, yriibl).

Tesna Bpamenusi: WWIMHIP, KOHYC, cdepa U map. OCHOBHbIE CBOMCTBA MPSMOT0
KpYroBOT0 LIWJIMH/IPA, PSIMOTO KPYrOBOTo KoHyca. M300paskeHue Tel BpalleHus: Ha
II0CKOCTH. [Ipedcmasnenue 06 yceuenHoM KOHyce, cedeHusi KoHyca (napaiienvbHoe
OCHOBAHUIO U NPOXOOsYee Yepe3 GEPULUHY), CeUeHUs YUIUHOPA (NapailesibHO U
nepneHOUuKyIApHo ocu), cevenus wapa. Pazeepmra yununopa u konyca. Ilpocmetiwue
KOMOUHAYUYU MHO20SDAHHUKOS U Mell 8pAYeHUs. MeHCY COOOI.

ILi1omaas NOBEPXHOCTH IPABUIIBHOM MUPAMUIBI U IIPSAMOU ITpu3Mbl. [lnomans
NOBEPXHOCTH IPSIMOTO KPYTrOBOTO HUJIMHIpPA, IPSIMOTO KPyrOBOro KOHycCa U 1apa.
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Ionsitue 06 00beme. O0BEM MUpPaMUIBLI U KOHYCA, MPU3MBI U ITuIuHApa. OO0beM 11apa.
Ilooobusie mena 6 npocmparncmeae. COOTHOIICHHS MEX]TY TUIOIIAISIMU TTIOBEPXHOCTEH U
o0beMaMu ITOAOOHBIX TEIL.

BekTopsbl M KoOpaAMHATHI B IpocTpancTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha
YHCIIO, YToJl MeXIy BekTopamu. KosmmHeapHble U KOMIUIaHapHbIE BEeKTOpBI. CKaisapHoe
npouseedeHue eekmopos. Teopema o pasnodicenuu 6eKmopa no mpem HeKOMNIAHaAPHbIM
eexkmopam. Cransproe npousgedeHue 6eKmopos 6 koopounamax. I[lpumenenue
8EKMOPO8 NPU peuleHuU 3a0ay Ha HaxoHCOeHue paccmosHUul, OJUH, NIoWaAoel u
00veMos. J[eudcenus 8 npocmpancmee. napauieibHblll NepeHoc, YeHMPAIbHAs
CUMMEMPUsl, CUMMEMPUSL OMHOCUMENbHO nAocKocmu, nogopom. Ceoticmea 08UdiCeHUII.
Ilpumenenue oeudxcenutl npu peutenuu 3a0ay. Ypaeuenue niockocmu 8 npoCMparcmee.
Ypasuenue cpepor 6 npocmpancmee. Dopmyna 015 8blvUCIEHUS PACCIMOSAHUSA MENCOY
MOYKaAMU 8 NPOCMpPaHCcmeae.

3.3 BeposiTHOCTB U cTaTHCTHKA. PadoTa ¢ JaHHBIMH

IloBTOpenme. Pemenue 3a1a4 Ha TaOIMYHOE U TpadUuecKoe MpeACTaBICHHUE IAHHBIX.
Hcrnonp3oBaHre CBOMCTB U XapaKTEPUCTUK YUCIIOBBIX HAOOPOB: CPEAHUX,
HauOOJIBIIIEr0 U HAMMEHBIIIETO 3HAUYCHHUSI, pa3Maxa, OUCnepCuu.

Pewenue 3a0au na onpedenenue uacmomul u 8eposmuocmu cobvimuii. Boiuucnenue
geposmHocmell 8 ONbIMAX C PAGHOBOIMONCHLIMU INEMEHMApPHbIMU ucxooamu. Pewenue
3a0au ¢ npumeneHuem Kombunamopuxu. Pewenue 3a0au na gvluucienue
6eposmHOCmell He3a8UCUMbBIX COObIMULL, NPUMEHEHUE POPMYTbL CIOHCEHUS
seposmuocmetl. Pewenue 3a0au ¢ npumenenuem ouazcpamm Jiinepa, depesa
seposmuocmetl, popmynvt bepuyiu.

Yenosnas eeposmnocme. [lpasuno ymmnoscenus eepoasmuocmeni. Dopmyna noawou
8epOAMHOCMU.

Juckpemnvle cayuatinvie genuuunsl u pacnpeoenenus. Hezasucumvie cnyuatinvle
genuuuHvl. Pacnpeodenenue cymmol u npoussedenuss He3a8UCUMbIX CTIYYAUHBIX GEIUYUH.
Mamemamuuyeckoe odcuoanue u oucnepcust Ciydatnou eenudunvl. Mamemamuueckoe
odrcUdanUe U OUCNEPCUs CYMMbL CIYUAUHbIX 8enuyun. I eomempuueckoe pacnpeoenenue.
Bunomuanvnoe pacnpedenenue u e2o ceovicmaa.

Henpepuisnvie ciyuaunvle genuuunsl. [lonsmue o niomHocmu 6eposimuoCmu.
Pasnomepnoe pacnpeoenenue.

llokazamenvroe pacnpedeneHue, e2o hapamempeol.

llonsmue o nopmanvHom pacnpeodenenuu. Ilapamempsl HOpMaATLHO20 pacnpeoeneHus..
IIpumepwi cryuatinvlx 8enuyUt, NOOYUHEHHBIX HOPMATLHOMY 3aKOHY (HO2PEeuHOCHb
UsMepeHuUll, poCm Yelo8eKa,).

Hepasencmeo Yebwiuesa. Teopema bepruynnu. 3akon 6orvuiux yucen. Bolbopounbiil
Memoo uzmepenus geposimuocmeti. Ponv 3akona 6onvuiux yucen 6 Hayke, npupooe u
obuecmee.

Kosapuayus 08yx cryuatinvix eéenuyun. Ilonsmue o koaghgpuyuenme xoppenayuu.
CosmecmHvle HAOAIOOEHUS 08YX CIYHAUHBIX 8eaUyUH. Bvibopounsiii koaghgduyuenm
Koppenayuu.
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4. TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3aHUEM KOJIH4YECTBA YaCoB,

OTBOAMMBbLIX HA OCBOCHHEC Ka)KIIOﬁ TEMBI

MartemaTuka: aﬂre6pa H HAYAJA MATEMATHYIECCKOI0 aHa/In3a, recoMEeTpui.

ba3osbiii ypoBens 10 ki1ace

No TeMbI KouunvecTBo
4acoB
1. | IloBTOopenue marepuaia mo aaredope 7 — 9 kiiaccon 10
2. | MHorouneHsl. AnreOpanueckue ypaBHEHUS (aeedpa) 16
3. | BBenenue. AKCMOMBI CTEPEOMETPHUH M UX CICACTBHS (ceomempust) 4
4. | [NapaienbHOCTD MPSAMBIX M INIOCKOCTEH (eeomempuist) 15
5. | CreneHsb ¢ IeiCTBUTEIIBHBIM MTOKa3aTeeM (aneebpa) 10
6. | Crenennas Gyukuus (areedopa) 10
7. | IlepnieHOUKYJISPHOCTD MPSIMBIX M IJIOCKOCTEH (eeomempuist) 22
8. | IlokazarenbHas Gpynkuus (areedopa) 11
9. | JlJorapupmuueckas dhynkuus (areebpa) 12
10. | MHororpaHHUKHU (eeomempust) 20
11. | TpuroHomeTpudeckue Gopmyisl (areebpa) 15
12. | TpuroHomeTpuueckue ypaBHeHuUs (areedpa) 15
[ToBTOpEHME Kypca anreOpsl ¥ HadaJl MATEMaTHYECKOTO aHaJN3a,
s reoMmetpu 3a 10 knacc 10
Bcero uacos (54. B Henenro u3 pacuéra 34 yueOHBIX HEICIN) 170
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MaTtemaTuKa: a.ﬂreﬁpa H HAYAJIa MATEMAaTUYCCKOIr0o aHAJInu3a, reOMETPU.

basosblii ypoBenb 11 kiace

No TeMbl KosmnuecTBo
qacoB
L [ToBTOpEeHue anredOpsl 1 Havan aHaiau3a 3a kKypc 10 kiacca 10
2. Tpuronomerpudeckue QyHKIMH (arecedopa) 10
3. BekTopsl B ipocTpaHcTBe (eeomempiis) 6
4. [Tpon3BoHas U €€ TeoMeTpHUYSCKUN CMBICT (areebpa) 10
5. | Merox KOOpJHMHAT B MIPOCTPaAHCTBE. [IBYKEeHHE (eeomempuis) 16
6. [TpuMeHeHre IPOU3BOIHON K UCCIIe0BaHuI0 GyHKINH (areedpa) 18
7. [{wmuap, konyc, map (eeomempus) 16
8. [TepBooOpasHas u uaTerpal (arecebpa) 14
9. | O6wémBI Ten (eeomempust) 16
10. KombunaTtopuka (areebpa) 10
11. | Dpementsr TCOPHH BEPOATHOCTEH (aeebpa) 12
12. | lloBTOpenune Kypca anreOpsl ¥ Ha4aJl MATEMATHYECKOIO aHAJIN3a, 32
reomerpuu 3a 10 — 11 kmacchr
Bcero yacos (5 4. B Hefenmo u3 pacuéra 34 yueOHBIX HEICIIN) 170
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