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IMosicHuTeNLHAA 3aNIUCKA

Pabouas mporpamma mo yudeOHOMy mpeamery «MaTemaTuka» il YPOBHS CPEIHETrO
obmrero obpasoBanusi (10 - 11 maccer) /yrinyOneHHBI YpOBeHb/ COCTaBlCHA B COOTBETCTBUH C
tpeboBanusimu DexepanbHoro 3akoHa «OO0 oOpasoBanuu B Poccuiickoit ®Penepauuu» OT
29.12.2012 Neo 273 — ®3, ®depepaibHOro TOCYIAPCTBEHHOI'O CTAaHJAPTa CPEIHEro O0O0IIero
obpazoBanus (mpuka3 MunucrepcTsa oopasoBanus U Hayku Poccun ot 17.05.2012 Ne 413 (pen. ot
29.06.2017) «OG6 yrBepxkaenun DexepanbHOr0 TroOCYJapCTBEHHOTO  00pPa30BATEILHOIO
CTaHIapTa cpeaHero oodmiero odpasoanus (3aper. B Muniocte Poccum 07.06.2012 Ne 24480),
pPUMEpPHON OCHOBHOW 00pa30BaTeIbHOM MpOrpamMMbl cpefHero oluiero obpa3zoBaHus (omoOpeHa
pelIeHneM denepanbHOro y4eOHO0-MEeTOJMYECKOTrO 00beTUHEHUS 1o obmemy
obpazoBanuto/mporokon ot 28.06.2016 Ne 2/16 — 3), mpruka3zom MwuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit ®Deneparun «OO0 yTBEpXKIASHHH TOpsAKa OpraHU3alldd M OCYIIECTBICHUS
00pa3zoBaTeNbHONW  JIEATENBHOCTH IO OCHOBHBIM  00II€00pa3oBaTEebHBIM porpaMmam
o0pa3oBaTeNbHBIM TIpOrpaMMaM Ha4daJbHOTO OOIIETO, OCHOBHOI'O OOIIETr0 M CPEJHEro oOIero
obopazoBanmsi» Ne 1015 or 30.08.2013 r.; mpukazom MmuHuUCTEpCcTBa 00pa3OBaHHMS W HAYKH
Poccuiickoit  ®enepaunn  «O0  yrBepknaeHun — DexepanbHOro - mepevyHs y4eOHHMKOB,
PEKOMEH/IOBAaHHBIX K HCIIOJNB30BAHUIO IMpPU peaju3aluyd  HUMEIOLUMX  TOCYAapCTBEHHYIO
aKKpeUTaluI0 00pa30BaTElIbHBIX IMPOrpaMM HAuyalbHOrO OOIIEro, OCHOBHOIO  OOILEro,
cpenHero obmero o6pazoBanus» Ne 254 or 20.05.2020 r., nmokanbHbIMH akTamMu MAOY
«IIxoma Nel7», ydeOHO-mMeTOqMYecKHMM  KoMmIiekToM - Mopakosud A.I'., Ceménos I1.B.
MaremaTrka: Anrebpa U Hayajga mareMaTHueckoro aHamusa. 10-11 k1. (6a30BbIi U yriayOIEHHBIN
ypoBHu). AtanacsiH JI.C., Byryzos B.®., Kagomues C.b. u ap. I'eomerpus. 10-11 ki1. (6a30Bbiii 1
yriIyOnEHHBIH YPOBHU).U SIBISCTCS COCTABHOW YacThbi0 OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbI
CpeIHero o0rrero o0Opa3zoBaHus MYHHITUTIATEHOTO aBTOHOMHOI'O
obmieobpaszoBarenbHoro yupexxacuus «lllkoma Nel7» (manee -OOIT COO MAOY «IlIkosa Nel7»),

Pabouast nporpaMMa MMeeT CIEAYIOIYIO CTPYKTYPY:

1. TlosicuuTenbHas 3amucKa

2. Ilnanupyemble pe3yabTaThl U3yUYeHUsT y4eOHOro MpeameTa
3. Copaepxanue y4eOHOro mpeamera

4. TemaTuveckoe IIAHUPOBAHHE

B cootrBerctBum c mpunHsToi KoHmenmuei pa3BUTHsS MaTeMaTUYECKOTO OOpa3OBaHUs B
Poccuiickoit @eneparnuu, maremMarudeckoe oOpa3oBaHUE pEUIaeT, B YAaCTHOCTH, CJEIYIOLIUE
KJIIOYEBBIE 33J]a4H1:

- «IpeOOCTaBISATh  KWKIOMY  0O0yYaromeMycsi  BO3MOXKHOCTb  JOCTHKEHHSI  YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMOTO JUIsl AaJbHEHIeH yCemHOoM XKU3HU B 00IIECTBEY;

- «o0ecrnieunBaTh HEOOXOIMMOE CTpAaHE YUCIO BBIMYCKHUKOB, MaTeMaTH4yecKas IOArOTOBKa
KOTOPBIX JIOCTaTOYHA JJIsi NPOAODKEHUS 0Opa3oBaHHUS B pA3IUYHBIX HaNpaBlIeHUSX U IS
IPAaKTUYECKOM  JAEATENIbHOCTH, BKIIOYas IpernojaBaHue MaTeMaTUKH, MaTeMaTH4yecKue
uCclieIoBaHus, paboTy B chepe nHPOPMAIMOHHBIX TEXHOIOTHHA U AP.»;

- «B OCHOBHOM OOmEeM U cpeaHeM oOmeM o0pa3oBaHUHM HEOOXOJUMO TIPEIyCMOTPETh
HOATOTOBKY OOYYaroIIMXCSl B COOTBETCTBHUHM C MX 3alpocaMH K YPOBHIO IOJATOTOBKHM B cdepe
MaTEMAaTUYECKOro 00pa3oBaHUsI.

B MAOY «llIkoma Nel7» nannas pabouast mporpaMMa peajiu3yeT yriyOJIeHHBINH ypOBEHbB:

- BbIIYCKHUK HayuyuTcs B 10-11-m kimaccax: as UCHONB30BAaHUS B TIOBCETHEBHOM JKU3HU U
obecriedeHns: BO3MOXKHOCTH YCIEITHOTO MPOAOJDKEHUST 00pa30BaHMs IO CIEHUAIBHOCTSAM, HE
CBSI3aHHBIM C MTPHUKJIAJHBIM UCIIOIH30BAHNEM MAaTEMATHKH.

- BBIMYCKHUK TMOJYYUT BO3MOKHOCTHL HayumThesi B 10-11-m kjaccax: Uit pa3BUTHSA

MBILICHUS], UCTIONb30BAaHUS B MOBCEJHEBHOM JKU3HU U 00ECIIEYCHUsI BO3SMOKHOCTH YCIIEIITHOTO
MPOMOIDKEHHUST  00pa3oBaHMS 10  CICHHUAIBHOCTSAM, HE CBS3aHHBIM C  TPUKIAJHBIM
HCIIOJIb30BaHUEM MATEMAaTHUKH.

[Ipy wu3ydyeHMM MaTeMaTUKU Ha YrIayOJIEHHOM YpPOHE TPEeIbABISIOTCS TpeOoBaHMUS,
COOTBETCTBYIOILIME HANpPAaBIEHUIO «MaTeMaTHKa Uil Hpo(ecCHOHAIBHOW JESTEIbHOCTHY,
BMECTE C TEM BBIYCKHUK IOJIy4aeT BO3MOXXKHOCTh H3Y4UTh MaTeMaTUKy Ha ropasao Oomee



BBICOKOM YpOBHE, YTO cO37acT (yHIAMEHT s JalbHEHIIEro Cepbe3HOr0 H3Yy4eHUs
MaTeMaTHKH B BY3€.

Pabouass mporpamma COIEP>KUT CPaBHUTEIBHO HOBBIM JUIS POCCHMCKOM IIKOJIBI paszies
«BepositHocTs M cratuctuka». K 3TomMy paszzneny OTHOCSATCS TakKe CBEIEHUS U3 JIOTHKH,
KOMOMHATOpPUKA U TeOopuM rpadoB, 3HAUYUTEIHHO BaAPBUPYIOLIUECS B 3aBUCUMOCTH OT THIIA
nporpaMMmbl. bonblioe BHMUMaHUE yJenseTcs NPaKTUKO-OPUEHTHPOBAHHBIM 3amadaM. OjHa wu3
OCHOBHBIX IIeJIeii — MPUMEHEHNE MaTeMAaTHIECKUX 3HAHUH B KU3HH.

[lpy  w3ydeHun  MareMaTHKH  OoOJbIIOE  BHMMAHUE  YIENAeTCS  pa3BUTHUIO
KOMMYHHKATUBHBIX ~ yMEHUH  ((popMynmupoBarh, apryMeHTHPOBaTh W  KPUTHKOBATh),
(GOpPMHUPOBAHUIO OCHOB JIOTMYECKOTO MBIIUICHUS B YaCTH NPOBEPKH WCTHHHOCTA M JIOKHOCTH
YTBEP)KICHUH, TOCTPOEHUS IMPUMEPOB U  KOHTPIPHUMEPOB, LEHNOYEK  YTBEPIKICHMI,
(hOpMYITHPOBKH OTPULIAHMIA, @ TAaKXkKe HEOOXOAUMBIX U IOCTaTOYHBIX YCIOBUH.

[Ipn peanuzanum paboueidt mporpammbl «MaTemaTHKa» BHUMaHHE TaKXkKe yJensercs
ymenuto obyuaromuxcs 10 — 11 kimaccoB paboTaTh 1o aaropuTMy, METOAAM TIOMCKA aJITOPUTMA M
OIIPENICNIEHUIO TPaHUI] TNPUMEHUMOCTH alIrOpUTMOB. TpebGoBaHus, cGHOPMYIHpPOBAHHBIE B
pasnene «l'eomerpusi», B OONBIIEH CTENEHH OTHOCATCS K PAa3BUTHIO TMPOCTPAHCTBEHHBIX
IpeACTaBlIeHU U rpauyeckux MeTON0B, YeM K (POpManbHOMY ONHCAHUIO CTEPEOMETPUYECKHUX
(baxToB.

B nensx moaroroBku oOydarommxcs K Oyayiied npodeccroHalbHOM NeATenbHOCTH IpU
u3ydeHMH ydeOHoro mnpenmera «MartemaTuka» oco00oe BHHMMaHHUE YIENIAETCS CIHOCOOHOCTH
BBITYCKHUKA COOJIIOJAaTh KYyJAbTYPY HAy4HOrO W JEJIOBOrO OOIIEHMs, MPUYEM HE TOJIBKO B
NUCHbMEHHOM, HO M B YCTHOU (hopMe, aKTUBHO UCIIOIB30BATh MAaTEMAaTHUYECKYIO TEPMHHOJIOTHIO.

B paboueit mnporpamme 1o yueOHOMY mipenmery «Marematuka» —oOecreueHo
ONTUMAJIbHOE COOTHOILIEHHE MEXAYy TEOPETHMUECKHMM H3yd4eHHEM IpeaMeTra U (OpMHPOBAHHUEM
NPAaKTUYECKUX MaTeMaTHYECKUX HAaBBIKOB C IIENbI0 JOCTH)KEHHUS 3asBICHHBIX MPEIMETHBIX
pe3yabTaTOB.

VYuebublii npeamer «MaTemaTuka» BXOAUT B 00s3aTeNbHYIO 4YacThb y4eOHOro IJIaHa,
U3y4JaeTcss Ha YpOBHE cpeaHero oOmero oOpa3oBaHMs Ha YriayOleHHOM ypoBHe. Ha m3ydenue
yaeOHoro npeamera «MaTeMaTHKa» Ha YpOBHE CpeJHero oomiero oopaszoBanus Beimensiercs 408
yacoB. B 10 u 11 xmacce — mo 204 gaca (6 gacoB B Hezemnro, 34 yueOHBIC HEIETH).

Jlannas paboyasi mporpaMma MOXKET ObITh peajln30BaHa B JUCTaHIIMOHHOM ¢opmare. [Ipu
OpraHM3aly Iporecca oOyuyeHus: B paMKax JaHHOM ImporpaMMbl Mpernoaraercs
IpUMEHEHHE CIIEAYIOIUX MearornuecKuX TEXHOMOTUM 00ydeHus:

- nH(OPMALIMOHHO-KOMMYHUKAaTHBHBIE TEXHOJIOTUH;
- TEXHOJIOTHS Pa3BUTHSI KDUTHUECKOTO MBIIIUICHUS;
- IPOEKTHAsl TEXHOJIOIUs;
- TEXHOJIOTHS Pa3BUBAIOIIETO OOyUCHNUS;
- TEXHOJIOTHS MTPOOJIEMHOT0 00y4EHNS,
- TEXHOJIOTMH ypOBHEBOU auddepenunanuy,
- TEXHOJIOTHs (POPMUPYIOIIETO OLIEHUBAHMUSL.

BHeypouHast A€ATENbHOCTh MO TPEAMETY IMpelycMaTpUBaeTCsl B CIEAyIOIUX (opMmax:
NOATrOTOBKAa K  OJNMMIHMAagaM, KOH(GEpeHUUsM, 3allUTe HHAMBHUIYAIBHBIX IPOEKTOB,
MEeTanpeIMETHBIX HEeJleNIAX, COLMATbHBIX TPAKTUKAX U Jp.

Texymass ¥ MpOMe)yTouHasi aTTeCTalusl MPOBOJAUTCA B COOTBETCTBUM ¢ llomoskeHuem o
dopMax, NEPUOTUYHOCTH U TMOPAJKE TEKYLIEro KOHTPOJS YCIIEBA€MOCTH, IPOMEKYTOUYHOH H
uToroBoi arrecranuu oOyqaromuxcst B MAOY «Illkomna Nel7».

I[InanupyemMble pe3yibTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa

1.1. IInanupyeMble  JIMYHOCTHbIE  pPe3yJabTaTbl  OCBOCHHMSl  yY4eOHOI0  IpeaMera
«Marematuka» (10 — 11 kiaacchl)

JInuHOoCTHBIE pe3yJabTaThl B c(epe OTHOIICHHH 00y4ammMxcad K cede, K cBoeMy
310POBbI0, K MO3HAHMIO Ccelsl:
- OpucCHTaIus 06y11a101111/1xcs[ Ha OOCTHXXCHUC JIMYHOI'O CYACThA, pPCAIM3alUI0 ITO3UTUBHBIX



KU3HEHHBIX TEpPCHEKTUB, WHULUATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTb U CIIOCOOHOCTH K
JUYHOCTHOMY CaMOOIIPEAEIEHUI0, CIIOCOOHOCTh CTaBUTh 1IETTH M CTPOUTH )KU3HEHHBIC TUIAHBI;
- TOTOBHOCTb U CIIOCOOHOCTH 00ecnednTh ce0e 1 CBOMM OJIM3KUM JIOCTOMHYIO JKU3HB B ITpoIecce
CaMOCTOSITENIbHOM, TBOPUECKON W OTBETCTBEHHOW JIESITEIbHOCTH
- TOTOBHOCTb M CIIOCOOHOCTH OOYYalOUIMXCS K OTCTaMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOI'0O MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO MO3HIIHIO II0
OTHOILIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSM IMPOIUIOrO0 U HACTOSALIETO Ha OCHOBE
OCO3HAHUS, 1 OCMBICTIEHUS UICTOPHH, TYXOBHBIX IIEGHHOCTEN U JOCTHKEHUI HaIllel CTpaHbl;
- TOTOBHOCTh U CIOCOOHOCTh OOYYAIOIIUXCS K CAaMOPa3BUTHI0 U CAMOBOCIHUTAHUIO B
COOTBETCTBUM C OOIIEUEIOBEYECKUMHU IIEHHOCTSIMU M HJeallaMd TI'pakJJaHCKOTro OOIlecTBa,
noTpeOHOCTh B (PU3UYECKOM CaMOCOBEPIIEHCTBOBAHUU, 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOI
JEeSITENbHOCTBIO;
- TIPUHATHE W peaju3alus IIEHHOCTEH 3/I0pOBOro W Oe3omacHoro obpasza XU3HH, OEpekHOE,
OTBETCTBEHHOE U  KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (u3mueckoMy U
IICUXOJIOTHUECKOMY 3/I0POBBIO;
- HETIPUATHE BPEIHBIX MPUBBIUCK: KyPEHHUS, YIIOTPEOICHUS AJIKOT 0I5, HAPKOTHKOB. JINUHOCTHBIE

pe3yJbTaTthl B cepe oTHomeHMH oOyudaromuxcs Kk Poccuun kak K
Poaune (OTreuecTBy):
- poccuiickas HWAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCUHCKON WIEHTUYHOCTH B
HNOJUKYJIBTYPHOM COLMYME, YYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYIBTYPHOH OOIIHOCTH
poccuiickoro Hapona u cyapbe Poccum, marpuoTu3M, TOTOBHOCTh K CIyXeHHIO OTeuecTBY, €ro
3alluTe;
- YBa)XXEHUE K CBOEMY Hapoiy, YYBCTBO OTBETCTBEHHOCTH Iepesa PonnHOM, roproctu 3a cBoOi
Kpaii, cBoto PonuHy, mpomuioe U HacTodlllee MHOTOHAIIMOHAIILHOTO Hapoda Poccuu, yBakeHue K
roCyJapCTBEHHBIM CUMBOJIaM (rep0O, ¢uiar, TMMH);
- (QopMupoBaHUE YBaXEHHUS K PYCCKOMY S3BbIKY KaK TOCYIApCTBEHHOMY S3bIKy Poccuiickoit
Oenepanyu, SBISIOMIEMYCS OCHOBOM POCCHICKOM MAGHTUYHOCTH U TJIaBHBIM  (hakTopom
HAalIMOHAJIBHOT O CaMOOIIPE/CIICHUS;
- BOCIIUTAaHUE YBAXKEHUS K KYIbTYpE, A3bIKaM, TPATULIHUIM U 00bIYasiM HAPOIOB, MPOKUBAIOIINX B
Poccuiickoii deneparum.

JInuHoCTHBIE pe3yabTaThl B c(epe OTHOWIEHHI O0ydammuXcsd K 3aKOHY,
roCy1apcTBY U K IPakKIaHCKOMY 00LeCTBY:
- TPaXXJIaHCTBEHHOCTh, IPAXKJAHCKAs MO3ULMA aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHAa POCCHICKOIrO
00IIIecTBa, OCO3HAIONIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa M OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH U
IIPABONOPSIOK, OCO3HAaHHO MPUHUMAIONIETO  TPATUIIMOHHBIC HallMOHAIbHBIC u
o0I11eyeIoBeYeCKne TYMaHUCTHUECKHEe U JIEMOKPATUYECKUE IEHHOCTH, TOTOBOI'O K YYacTHUIO B
00II1ECTBEHHOM JKU3HU,
- TpPU3HAHHWE HEOTUYKIAEMOCTH OCHOBHBIX IpPaB M CBOOOJ 4YeNOBEeKa, KOTOPBIE MpPUHAIIEKAT
KOKIOMY OT POXIEHHUS, TOTOBHOCTh K OCYIIECTBJICHHIO COOCTBEHHBIX IpaB M cBoOOa 0Oe3
HapyIIeHUs TpaB, W CBOOOJX APYTUX JHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE IpaBa M
CBOOOIBI UEIOBEKAa W TpaXTaHWHA COTJACHO OOIIENpU3HAHHBIM NPHHIWIAM W HOPMam
MEXKIYHAPOIHOr 0 IpaBa U B coorBeTcTBUU ¢ KoHcTuTynmen Pocculickonn ®denepanuu, mpaBoBasi 1
MOJUTHYECKast TPAMOTHOCTH,
- MHMPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH U OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOE Ha JHAJIOre KYIbTYp, a TakKe pazIuyHbIX (OpM OOIIECTBEHHOIO
CO3HAHMsI, OCO3HAHHE CBOETO MECTa B MOIUKYIHTYPHOM MHPE;
- HMHTEpUOpU3alUs LEHHOCTEH JEMOKPATUM M COLUAIbHOM COIMAAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIECHUH B TPYIIIE UM COLUATBHON OpraHu3alii; TOTOBHOCTh
o0Oy4aronxcst K KOHCTPYKTUBHOMY YYacTHIO B IPUHATHUPELICHUH, 3aTparuBaloIuX UX IpaBa U
HWHTEPEChl, B TOM 4YHCIE B PA3IUYHBIX (hopMax OOIIECTBEHHOW CaMOOpTraHU3AIIUH,
caMOyIpaBJICHUs, OOIIECTBEHHO 3HAUUMOMH 1eATEIbHOCTH,;
- MPUBEPKEHHOCTh UJESIM HMHTEPHALMOHANIN3Ma, APYXKObI, paBEHCTBA, B3aWMOIOMOIIU HAapOJOB;
BOCIIUTAHUE YBA)XKUTEJIIbHOIO OTHOIICHHS K HAIMOHAJIBHOMY JOCTOMHCTBY JIIOJIEH, UX UYBCTBaM,
PETUTHO3HBIM YOCKICHUSM;



- TOTOBHOCTh OOYYaIOIIMXCS TMPOTHUBOCTOSNTH HACOJOIMH OKCTPEMH3Ma, HAllMOHAIN3MAa,
KCeHOPOOUU; KOPPYILHUH; TUCKPUMHUHAIMKA TIO0 COIHAIBHBIM, PpEIMTHO3HBIM, PAacOBBIM,
HallMOHAIBHBIM MPU3HAKAM U JPYTMM HETAaTUBHBIM COLUATIBLHBIM SIBIICHUSIM.

JIMYHOCTHBIE pe3yJbTaThl B c(hepe OTHOLIEHHH O0yYAKIIMXCH € OKPYKAKIIUMH
JIOIMU:
- HpPaBCTBEHHOE CO3HAHME M IIOBEJEHHE HAa OCHOBE YCBOEHHS OOILICUEIOBEYECKHUX ILIEHHOCTEH,
TOJICPAHTHOTO CO3HAHHS W TIOBEACHHUS B TMOJUKYIHTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH
BECTHU JTUAJIOT C JPYTMMHU JIIOJIbMH, IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS, HAXOAUTh OOIIHE IENH U
COTPYAHMYATD JIJISl UX IOCTHXKECHHUS;
- MPUHITHE TYMAaHUCTUYECKUX IIEHHOCTEW, OCO3HAHHOE, YBAXHUTEIBHOE U JOOpOXKeIaTesIbHOe
OTHOILIEHUE K JPYTOMY YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO;
- CIIOCOOHOCTh K COMEPEKUBAHUIO U (POPMHUPOBAHWE MO3UTUBHOIO OTHOIICHUS K JIIOJSM, B TOM
Yucjie K JUIaM C OrPaHUYCHHBIMH BO3MOXKHOCTSMU 3/I0POBBbSI M HMHBAIUAAM; OEpekHOEe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (U3MUYECKOMY M ICHXOJOTHYECKOMY 310POBBIO
JIpYruX JI0JIe, yMEHUE OKa3bIBATh MEPBYIO MOMOIIIb,
- (opMUpOBaAHNE BHIPAXKEHHON B MTOBEJICHUH HPABCTBEHHOM MO3UIIMHU, B TOM YHCII€ CIIOCOOHOCTH K
CO3HATENBLHOMY BBIOOPY 100pa, HPaBCTBEHHOIO CO3HAHMSI U TOBEACHUS HAa OCHOBE YCBOCHHS
O0IIIeueTOBEYECKUX IIEHHOCTeM HM HPAaBCTBEHHBIX YYBCTB (UECTH, JONTra, CIPaBeIMBOCTH,
MUJIOCEPIUS U IPYKEN00us);
- pa3BUTHE KOMIIETEHLMH COTPYAHHYECTBA CO CBEPCTHUKAMH, NETbMH MIIAJLIEr0 BO3pacTa,
B3pOCIBIMH B  00pa3oBaTeNbHOW, OOIIECTBEHHO TOJE3HOM, Y4eOHO-UCCIIe0BATEIhCKOH,
MPOEKTHOM U IPYruX BUAAX JIEATEIbHOCTH.

JInyHocTHBIE pe3yabTaThl B c(epe OTHOLIEHHH O00YYAaKOIIMXCHA K OKpPYsKalUIeMy
MUPY, KUBOH NPUPOJIE, XYA0KeCTBEHHOI KYyJIbType:
- MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYUMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BJAQJCHHE JOCTOBEPHOU
uH(popMaIeil 0 MEepeloBBIX TOCTHIKEHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 yCTpOHCTBE MUpPa U OOIIECTBA;
- TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIE CaMO00pa3oOBaHUIO, HA MPOTSKEHUU
BCEH OKU3HU; CO3HATEJIbHOE OTHOIICHHE K HENpPEephIBHOMY OOpa30BaHUIO Kak YCIOBUIO
ycrenrHon mpodecCuoHaNbHON 1 00IIECTBEHHON AeSTEIbHOCTH;
- DKOJIOTUYECKasi KyJIbTypa, OEpekKHOE OTHOLICHUS K POIHOW 3emiie, IPUPOIHBIM OorarcrBam
Poccun u mupa; nmoHMMaHue BIMSHHUS COLMAIBHO-3KOHOMHUYECKHX IPOLIECCOB Ha COCTOSIHHE
NPUPOAHOM M COLMAIBHOM Cpeibl, OTBETCTBEHHOCTh 32 COCTOSHHE HPHUPOAHBIX PECYPCOB;
YMEHHUSI U HABBIKA Pa3yMHOr0 MPHUPOIOINOIL30BAHUS, HETEPIIUMOE OTHOIICHUE K JCHCTBUSAM,
MPUHOCSIIMM BpeJ SKOJIOTMH; MPUOOPETEHHE OMbITa IKOJIOT0-HAMIPABICHHOMN JESITeIbHOCTH;
ACTETHYECKOE OTHOIICHUS K MHUPY, TOTOBHOCTb K 3CTETHUUYECKOMY O0YCTPONUCTBY COOCTBEHHOIO
ObITa.

JIu4HOCTHBIE Ppe3yJabTaTbhl B cdepe OTHOIIECHUN O0yYAIIMXCH K CceMbe H
poAUTeISIM, B TOM YHCJIEe MOATOTOBKA K CeMEHHOM KU3HU
- OTBETCTBEHHOE OTHOIICHUE K CO3/IaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEH
CEeMEHHOM KH3HH;
- TIOJIOKUTENBbHBIN 00pa3 ceMbU, POIUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), UHTEPHOPHU3AIUS
TPAAULMOHHBIX CEMENHBIX LIEHHOCTEN.

JIuuHocTHBIE pe3yJibTAThl B c(epe OTHOLIEHHUS 0O0y4YaKIIMXCHA K TPyay, B ciepe
COIHATBHO-I)KOHOMHYECKHUX OTHOLLIEHMIA:
- yBaXeHHE KO BceM QopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOEU COOCTBEHHOCTH,
OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud Kak IMyTh M CHOCOO peanu3aiii COOCTBEHHBIX
YKU3HEHHBIX TJIaHOB;
- TOTOBHOCTh OOYYAIOIIMXCS K TPYAOBOM MPOGECCHOHATBLHOM EATENHHOCTH KaK K BO3MOXXHOCTH
ydacTuss B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooem;
nOoTpeOHOCTh TPYIOUTHCS, YBOXKEHHWE K TPYAY U JIOASIM TpPyAa, TPYAOBBIM TOCTHXKEHUSM,
100pOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIIECHHWE K pa3HbBIM BHUJAM TPYAOBOU



JeSTEbHOCTH,
- TOTOBHOCTh K CaMOOOCIY)XKMBaHHIO, BKIIOYass OOYYeHHE U BBINOJIHEHUE JOMAITHUX
00sI3aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe GU3HIECKOro, MNCUX0J0rHYeCKOro, COUAIBHOIO0 U
aKaJeMH4ecKOro 0,1aronoay4us 00y4arommxcs:
- (u3ndeckoe, SMOIMMOHATHHO-TICUXOJIOTHYECKOE, COIUAIBHOE OJIaromonydyne OO0y4Jarolmuxcs B
JKU3HA 00pa30BaTEIHHONW OpTaHW3aIluy, OIIYIICHWE JEThbMH OC30IMACHOCTH M IICHXOJIOTHYECKOro
koMpopTa, HHPOPMAIIMOHHON O€30MaCHOCTH.

2.2. IlnanupyemMble MeTanpeAMeTHbIe Ppe3yJabTaThl OCBOEHHMS] Y4eOHOro mpeaMera
«Martematuka» (10 — 11 kiraccnbl)

MeramnpeameTHble  pe3yibTaThl  OCBOGHHS ~ IPOTrpaMMbl  y4eOHOro  IpeaMmera
«Maremaruka» (10 - 11 xmacchl) MPeACTaBICHBI TPEMsi TPYIIAMH YHHBEPCAIBHBIX YICOHBIX
nevicteuii (YY /).

1. PeryasiTuBHbIE YHUBEpPcaIbHbIe YueOHbIE JeliCTBUSA

BohInyCKHUK HAYYHTCSI:

- CaMOCTOSITENIbHO OINpEAeNATh 1IeNd, 33/JaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOMKHO
OIPENENIUTh, YTO 1IeIb IOCTUTHYTA;

- OIICHMBATb BO3MOJKHBIE IIOCJICJCTBUS JOCTHMIKEHHUS IIOCTaBICHHON LENM B JIEATEIBbHOCTH,
COOCTBEHHOW >KM3HM M KU3HHM OKPYKAIOIIUX JIIOJIeH, OCHOBBIBASICh HA COOOPAKEHUSAX ITHKU U
Mopalu;

- CcTaBUTh W (HOpMyIUpoBaTh COOCTBEHHBIC 3a/ladyll B O0Opa30BATENBHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaITUsX;

- OLIGHUBATh PECYpPCHI, B TOM YHCIIE BpeMs U JAPyrue HeMaTepHalbHbIE PECYPChI, HEOOXOIMMBbIE
JUIS JOCTUKEHUS TIOCTaBICHHOMN LIEIIH;

- BbIOMpaTh MyThb JOCTI)KEHHS LeNH, I[UIaHUPOBATh pEIIeHHWE TOCTaBICHHBIX 3ajad,
ONTUMU3UPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPATHI;

- OopraHu3oBbIBaTh JA((EKTUBHBIA TMOUCK PECypCcOB, HEOOXOAUMBIX M JOCTHUKCHHS
IMOCTaBJICHHOU I1CIIH;

- COTOCTABJISATD MOJTYYCHHBIN pe3ynbTaT ASITeIbHOCTH C TOCTABICHHON 3apaHee LeNblo. 2.
Ilo3HaBaTenbHbIe YHHBepcAJIbHbIE YUeOHbIe 1elicTBUS

BrInyCKHUK HAYYHTCSI:

- UCKaTh M HAXOJUTh OOOOIIEHHBIE CIOCOOBI pEelIeHHUS 3aJady, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHIi WH(GOPMAIMOHHBI IOUCK M CTaBUTh HAa €ro OCHOBE HOBbIE (y4eOHbIE U
IIO3HaBaTebHbIC) 33/1a4H;
- KPUTHYECKU OIICHUBATh U UHTEPIPETUPOBATH HH(POPMALIMIO C Pa3HBIX MO3ULIKUN, PACIO3HABATH U
(uKcupoBaTh MPOTUBOPEUHS B MH(GOPMAIIMOHHBIX UCTOYHUKAX;
- HUCHOJb30BaTh pAas3lIMYHbIE MOJIEIIBHO-CXEMATUYECKUE CPEACTBAa Ul  IPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W  OTHOIICHWH, a TakXke NPOTUBOPEYUM, BBIABICHHBIX B
UH(OPMAIIMOHHBIX HCTOYHUKAX;
- HAXOIUTh W TPUBOJUTH KPUTUYECKHE APTyMEHTHl B OTHOUICHWU JEHCTBUHA W CYXACHUH
JPYroro; CIOKOWHO M pa3yMHO OTHOCHTHCS K KPUTHUECKMM 3aMEUYaHUsIM B OTHOILUEHUU
COOCTBEHHOI'O CYXEHUS, pACCMaTPUBATh UX KaK PECYpC COOCTBEHHOI'O Pa3BUTHS;
- BBIXOJUTH 3a PAaMKH Y4eOHOTO MpenMeTa W OCYHIECTBIATH LEJCHANPABICHHBIH ITOUCK
BO3MOXKHOCTEH JIJIs1 IIMPOKOIr0 EPeHoca CPeICTB U CIIOCOO0B IEHCTBUS;
- BBICTPaMBaTh WHIUBUIYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO, YUUTHIBAs OIPAHUYECHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIC OTPaHUUYCHHS;
- MEHATD U yJAep>KUBATh Pa3HbIEe O3UIUHU B II03HABATEIbHON AESITEIbHOCTH.
3. KommyHHKaTHBHbIE YHUBepPCAJIbHbIe y4eOHbIe 1elicTBUSA
BbInyCKHUK HAYYHTCS:
- OCYLIECTBJISITH JIEJIOBYI0O KOMMYHHKAI[MIO KaK CO CBEPCTHHKAMH, TaK M CO B3pOCIBIMU (KaK
BHYTpPU 00pazoBaTelIbHOW OpraHH3aluu, Tak W 3a ee MpejeliaMu), MoAdupaTh MapTHEPOB s
JIeTTOBOM KOMMYHMKAIIUM HUCXOAS U3 COOOpaXEHHUU pe3ylbTaTUBHOCTH B3aUMOICUCTBUS, a HE
JINIHBIX CUMIIATHH;



- IIpU OCYILECTBJIEHUH T'PYIIOBOI pabOThl OBITh KaK PYKOBOJUTENEM, TaK U WIEHOM KOMaH/bI B
pa3HBIX POJSIX (FeHepaTop UAeH, KpUTHK, UCTIOTHUTENb, BHICTYIAIOLINH, SKCIEPT U T.1.);
KOOPJMHUPOBaTb M BBIIONHATH pPabOTy B YCIOBUSX pEATbHOrO, BUPTYAIBHOIO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

- Pa3BEpHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOK TOUKY 3PEHHsI C UCIIOJIb30BAaHUEM aI€KBAaTHBIX
(YCTHBIX ¥ TUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IMKTOI€HHbIE CUTYAIlMU U MPENoTBpaiiarh KOH(QIMKTH A0 UX aKTUBHOU
¢da3pl, BBICTpaMBaTh JEJIOBYIO M 00pa3oBATENbHYHO KOMMYHHUKAIMIO, HM30eras JMYHOCTHBIX
OLICHOYHBIX CYKICHUM.

1.2.3. [InanupyeMble  npeAMeTHbIE  Pe3yJbTaThl OCBOEHHS  Y4eOHOro ImpeaMera
«Marematuka» (10 — 11 kmaccel)

B pesynprate wm3ydeHums ydeOHOro mpenmera «Maremaruka: anreOpa W Hadaia
MaTeMaTUYeCKOro aHalu3a, TeOMETPHs» YUCHHUK Ha YpPOBHE CpelHero olmiero odpa3oBaHHs Ha
6a30BOM ypOBHE JJOCTUTHET CIEIYIOLIUX PE3yIbTaTOB, OTPAXKCHHBIX B TAOJIHIIE.

ba3oBblii ypoBeHb

Paspnen «IIpo06/1eMHO-PYHKINOHAJIbHBIE Pe3YJIbTAThD)
|. BLINYCKHUK HAYYHTCS 1. BINyCKHHMK MOJYy4YUT
BO3MOKHOCTH HAYYHTLCH
Ienn ocBoeHust Jlns ucnonp30BaHus B MOBCEAHEBHOM | JIJisl pa3BUTHSA MBILLIJIEHUS,
npeaMera KHU3HU U 00ecTieyeHus: BOSMOKHOCTU | UCIOJIb30BaHUS B
YCHEUIHOT O MPOJOIKEHUS IOBCEITHEBHOM KU3HU
00pa30BaHMS 1O CHEIHATLHOCTSM, HE | ¥ 00€CIIEUCHHSI BO3SMOKHOCTH
CBSI3aHHBIM C IIPUKIaTHBIM YCIIEIIHOI O IIPOJOIKECHUA
HCIOIb30BAaHUEM MAaTEMATUKHU o0pa3oBaHus MO

CIICHUAJIbHOCTAM, HEC
CBS3aHHBIM C IMPUKIAIHBIM
HCITIOJIb30BAHHUEM MAaTCMaTUKH

TpeOoBaHusi K pe3yJbTaTaM

JJeMeHThI Teopuu | OnepupoBaTh Ha 0A30BOM YPOBHE OnepupoBaTh NOHATUSIMU
MHOYKECTB U MOHATUSIMU . KOHEYHOC MHOKECTBO, KOHEYHOC MHOXXECTBO, DJICMCHT
MaTeMaTH4eCKOi 3JIEMECHT MHOKECTBA, MIOAMHOKECTBO, | MHOXKECTBA, IIOJMHOXKECTBO,
JIOTHKH MepeceveHre U 00beMHEHNE MepeceueHre U 00bETMHECHUE
MHOXKECTB, YHCJIOBbIE MHOKECTBA Ha MHOXECTB, YHCJIOBBIC
KOOPAMHATHOM MPSMOM, OTPE30K, MHOX€ECTBA Ha KOOPAUHATHOU
WHTEpPBAJ; MPSAMOM, OTPE30K, HHTEPBAJI,
oIepupoBaTh Ha 0230BOM YpPOBHE MOJIYUHTEPBAJ, IPOMEKYTOK C

BBIKOJIOTOM TOYKOH,




MOHSATUSAMHU: YTBEPXKICHUE,
OTpPULIAHUE YTBEP>KJICHUS, ICTUHHBIE
Y JIOXKHBIC YTBEPKACHHUS, MPUUNHA,
CJICJICTBHE, YACTHBINA CITydail 00IIero
YTBEPKJICHUSI, KOHTPIIPUMED;
HaxOJIUTh MEPECCUCHHE U
0o0beIMHEeHNE IBYX MHOXKECTB,
MIpPE/ICTaBICHHBIX rpadruecky Ha
YHUCJIOBOM IIPSIMOY;

CTPOUTH HA YUCIOBOM MPSMOM
MOIMHOKECTBO YHCIIOBOT'O
MHOXXECTBA, 33JJaHHOE MPOCTEHIITUMU
YCIIOBUSIMY;

pacro3HaBaTh JOXKHBIC YTBEPHKICHUS,
OIMOKH B PACCYKICHHSIX, B TOM
YHUCJIE C UCIIOJIb30BAHUEM
KOHTPIPUMEPOB.

B noscenHeBHOM KU3HU U IPU
U3Y4EHHUH JPYTUX MPEIMETOB:
HCIIOJIb30BaTh YUCIIOBBIE MHOXKECTBA
Ha KOOPJAMHATHOM NPSMOM s
OIHCAHUs PeabHBIX MPOLIECCOB U
SIBJICHUI,

MIPOBOJIUTH JIOTUYECKHUE PACCYKICHUS
B CUTYyalUsX MIOBCEIHEBHON KU3HU

rpaduuecKoe npecTaBIeHne
MHOKECTB Ha KOOPJAUHATHOMN
IJIOCKOCTH,

OIIEpPUPOBAThH MOHATHIMH
YIBEpXKACHHUE, OTPULIAHUE
YTBEPKACHUS, UICTUHHBIE U
JIO)KHBIE YTBEPKICHUS,
IIPUYNHA, CIEACTBHE, YACTHBIN
city4aii 00IIero yTBEepKICHHS,
KOHTpPIIpUMED;

IIPOBEPSATH PUHAUIEKHOCTD
3JIEMEHTa MHOXECTBY;

HaXOJUTh NepeceyeHue u
00beIMHECHE MHOXKECTB, B TOM
qClie MPECTaBIEHHbIX
rpaduUecKy Ha YMCIOBOM
IIPSIMOM U Ha KOOPAMHATHOU
IJIOCKOCTH;

IPOBOJUTH JOKA3aTEIbHbIE
paccyxaeHus yisi 000CHOBAHHUS
HMCTUHHOCTHU YTBEPKJICHUH.

B nosceHeBHOM KU3HU U IIPU
W3y4EHUU APYTHUX IIPEAMETOB:
UCII0JIb30BaTh YHCIIOBBIE
MHOX€CTBA Ha KOOPAUHATHOU

IIPSAMOM M HA KOOPAMHATHOU
IIJIOCKOCTH JIJ1s1 OUCAHUs
peabHBIX IIPOLIECCOB U
SIBJICHUI

MPOBOJUTH JOKA3aTeIIbHbIC
PacCyKJIEHHs B CUTyaLUsIX
MOBCEIHEBHOM KU3HH, MIPHU
pELIeHNH 3aa4 U3 APYTrux
IIPEAMETOB

Yuciaa n
BbIPaKeHU S

OnepupoBath Ha 6a30BOM YpOBHE
MOHSATHSIMH: 1ICJI0€ YKCIIO, AEITMMOCTh
qyuce, 0OBIKHOBEHHAs IPOOb,
necsTuyHasi ApoOb, pallioOHAIbHOE
YHCII0, MPUOMIKEHHOE 3HAUCHHE
YHClIa, 9acTh, IO, OTHOIICHUE,
MIPOIICHT, MOBBIIICHUE W TTIOHUKEHUE
Ha 3aJIaHHOE YKCJIO ITPOLIEHTOB,
Macmrao;

orepupoBaTh Ha 0230BOM YpPOBHE
MOHSITHSIME: TIOTApU(PM UUCIIA,
TPUTOHOMETPHYECKAST OKPYIKHOCTB,
rpajaycHas Mepa yria, BeIMUYrMHa yria,
3aJJaHHOr0 TOYKOM Ha
TPUTOHOMETPHUECKON OKPY>KHOCTH,
CHUHYC, KOCUHYC, TAHT€HC M KOTaHTEHC
YIJIOB, UMEIOIINX TTPOU3BOIBHYIO

CB00OHO OnEepupoOBaTh
MOHSTUSMH: [IETI0€ YHUCTIO,
JETTUMOCTh YHCET,
OOBIKHOBEHHAsI IPOOB,
JiecATUYHAs APOOb,
paIMoHaIBLHOE YHCIIO,
npUOIMKEHHOE 3HAYCHUE
YHCIIa, YaCTh, 10JIsl, OTHOIIICHNUE,
MIPOIICHT, MTOBBIIICHHUE U
MIOHW)KCHUE HA 3aJJaHHOE YHCIIO
MPOIEHTOB, MacIITa0;
MPUBOIUTH MIPUMEPHI YHUCEI C
3aJaHHLEIMHA CBOHCTBaMU
JEMMOCTH;

OIEPUPOBATH TTOHIATHUSIMH
norapudM Jucia,
TPUTOHOMETPUYECKAS




BEITUYHHY;,

BBITOJIHATH apUPMETUIECKIE
NEUCTBUS C LEIILIMU U
paloHaIbHBIMU YHUCIAMHU,
BBINOJIHATH HECTIOXKHbIE
npeoOpa30BaHMS YUCITOBBIX
BBIPKEHUH, COIEPIKAIUX CTETIEHU
qrcen, 1100 KOPHU U3 YUCe, 100
jorapu@msl yncesn;

CpaBHHMBATh pallMOHATIbHBIC YK CIIA
MEXIy COOOM;

OLIEHUBATh U CPAaBHUBATH C
paroHanbHBIMU YHCTIAMH 3HAYCHUS
LEJIBIX CTENEHEN YUCell, KOpHEN
HaTypaJIbHOM CTENEHHU U3 YHCell,
JIOrapu(pMOB YHCEN B IPOCTHIX
cllydasix;

n300paxarh TOUKaMH Ha YHCIOBOU
MPSIMOM LIeJIbIe U PALMOHAIbHBIC
4HCIa;

n300paxarh TOUKaMH Ha YHCIOBOU
MPSIMOM LIEJIbIE CTEIIEHU YHMCET, KOPHU
HAaTYpPaJbHOHN CTEIIEHU U3 YUCE,
norapu(mel urcesn B MPOCTHIX
clyyasix;

BBITIOJTHATH HECIIOXKHBIE
npeoOpa3oBaHMs IENBIX U IPOOHO-
panMoOHATBHBIX OYKBEHHBIX
BBIPAKCHMUIA,

BBIPA)XaTh B MPOCTEUIINX CITydasx U3
pPaBEHCTBA OJHY IEPEMEHHYIO Yepe3
Apyrue;

BBIUUCIIATE B MPOCTBIX CIydasx
3HAYEHUS YHUCIIOBbIX U OYKBEHHBIX
BBIPAKEHH, OCYIIECTBIISIS
HE00XO/IMMbI€ TIOJICTAHOBKH U
peoOpa3oBaHus;

n300paxarb CXeMaTHUeCKU YroJl,
BEJIMYMHA KOTOPOT'O BBIPAXKEHA B
rpagycax;

OLIEHMBATh 3HAKU CHUHYCA, KOCHHYCA,
TAaHT'€HCAa, KOTAHI€HCa KOHKPETHBIX
YTJIOB.

B nosceHEBHOM )KU3HU U IIPU
W3Y4YEHUHU JPYruX y4eOHBIX
pEIMETOB:

BBINIOJIHATH BBIYUCIIEHUS IIPU
pELIeHNH 3a]1a4 TPaKTUYECKOro
XapakTepa,;

BBIIIOJIHATH MPAKTUYECKUE PACUETHI C
HCIOIb30BaHUEM ITPH HEOOXOAUMOCTH

OKpPY>KHOCTb, paJiMaHHas U
rpaaycHas Mepa yria, BeludrnHa
yria, 3aJaHHOr0 TOYKOM Ha
TPUTOHOMETPUUYECKOI
OKPY>KHOCTH, CHHYC, KOCHHYC,
TaQHT'€HC U KOTaHT'€HC YTJIOB,
HUMEIOUINX MTPOU3BOIBHYIO
BEJIMYMHY, YHCIIA € U T,
BBITIOTHATH apU(METHICCKIEC
JeNCTBUS, coueTasi yCTHbIE U
MUCbMEHHBIC TPUEMBI,
MIPUMEHSISI IPU HEOOX OIUMOCTH
BBIUHCIIUTENbHBIE YCTPOWCTBA;
HAXOIWTh 3HAUCHUS KOPHS
HAaTypaJIbHON CTENEHU, CTENIEHU
C pallMOHAJILHBIM [1OKA3aTeNeM,
norapudma, UCTIOIB3Ys MPU
HE00XOJMMOCTH
BBIUHCIIUTENbHBIE YCTPOWCTBA;
MOJIb30BAThCS OLICHKOW U
MIPUKHJIKON IIPU IIPAKTUYECKUX
pacuerax;

MPOBOAUTH IO U3BECTHBIM
dbopmynam U paBUIaM
npeoOpa3oBaHus O YKBEHHBIX
BBIPAXEHHH, BKITFOYAIOIINX
CTETIeHH, KOPHH, JIoTapru (MBI 1
TPUTOHOMETpUUYecKrue QyHKIuY,;
HAXOJHUTh 3HAUYEHUS YHCITOBBIX
1 OYKBEHHBIX BBIPa)KEHUIH,
OCYILIECTBJISISI HEOOXOIUMbIE
MOJICTAHOBKH U
npeoOpa3oBaHMUs;

M300pakaTh CXEMaTHYECKH
yroll, BEIMYNHA KOTOPOTO
BBIpa)KEHA B rpajycax Uin
panuaHax;

UCIIOIB30BaTh MPU PEIICHUU
3a/1a4 TaOJINYHbIE 3HAYCHUS
TPUTOHOMETPUUYECKUX (PYHKIIHMA
VIJIOB;

BBITIOTHSATH IIEPEBOJT BETUIHHBI
yIiia u3 paJuaHHON Mephl B
IPagyCHYIO U 00paTHO.

B moBceTHeBHOM )XKH3HU U TIPU
W3YYEHUHU JPYTruX y4eOHbIX
IIPEIMETOB!

BBITIOTHATH JICHCTBUS C
YHCIIOBBIMU JIAHHBIMH TPU
pELICHUH 33]a4 MPAKTHYECKOT O
XapakTepa U 3a/1a4 U3
pa3TUYHBIX 00J1aCTEeH 3HAHUH,




CIIPABOYHBIX MaTE€pUAIOB U
BBIUHCIIUTEIIBHBIX YCTPOWCTB;
COOTHOCHTB PEaJIbHbIC BEIIMUYHHBI,
XapaKTEPUCTUKHA OOBEKTOB
OKPYXKarOILIEro Mupa ¢ ux
KOHKPETHBIMH YHCIIOBBIMH
3HAYCHUSIMU,

HCTOJIb30BAaTh METOABI OKPYIJIEHUS,
MPUOIDKEHUS ¥ IPUKUAKA TIPU
pELICHUH TPAKTUYECKUX 3a/1a4
MOBCEIHEBHOM KU3HU

UCTIONIB3YS IPU HEOOX OTMMOCTH
CIIPABOYHBIC MATEPUAITBI U
BBIYHCITUTEILHBIC YCTPOWCTBA;
OlLIEHUBATh, CPABHUBATH U
UCIIOJIb30BaTh MPU PEIICHUU
MPAKTUYCCKUX 33729 YHCIIOBBIC
3HAYCHUs PEATbHBIX BEJIINYHH,
KOHKPETHBIE YHCIOBBIE
XapaKTePUCTUKN 00BHEKTOB
OKpYKaroIIero Mupa

YpaBHeHus u
HepPaBeHCTBa

Pemate nuHeliHbIe ypaBHEHUS U
HEpaBEHCTBA, KBA/IPATHBIC YPAaBHEHUS;
peniarts JJorapuhMUIECKUE ypaBHEHUS
Buza log a (bX + ¢) = d u mpocreiimiue
HepaBeHCTBa Buja 109 a X <d;

pelniaTh moKa3aTeIbHbIC YPABHCHHS,
Buaa a”*°=d (rae d MoXxHO
MIPEJICTABUTh B BUJIE CTEIICHU C
OCHOBAHHUEM a) U MPOCTEUIINE
HepaBencTBa Buaa a* <d (rae d MokHO
MIPEJICTAaBUTh B BUJIE CTENICHU C
OCHOBAHHEM a);

MIPUBOANTH HECKOIBKO IIPHUMEPOB
KOpHEH IIPOCTEUILEro
TPUTOHOMETPHUYECKOTO YPABHEHUS
BUJA: siN X = @, COS X = 4, tg X = a, Cty
X = a, e a — TabauYHOe 3HAYCHUE
COOTBETCTBYIOILIEH
TPUTOHOMETPHICCKON (PYHKITUH.

B nosceHeBHOMN KU3HU U IIPU
W3Y4YEHUU JPYTUX MPEIMETOB:
COCTAaBJISATh U pelllaTh YpaBHEHUS U
CUCTEMBI YPaBHEHUI NIpU PELIEHUHN
HECJIOKHBIX NMPAKTUYECKUX 3a/1a4

Pemmars parmonanbHble,
II0Ka3aTeJIbHbIE U
norapu(MHUUYECKUE YpaBHEHUS U
HEpPaBEHCTBA, MPOCTEUIIINE
UppaLMOHATIbHBIE U
TPUTOHOMETPUUECKUE
ypaBHEHHs, HEPABEHCTBA U UX
CUCTEMBI;

MCIOJIb30BaTh METO/IbI PELLICHUS
YpaBHEHUI: IPUBEACHUE K BULY
«IIpOU3BEICHHUE PABHO HYJIIIO»
WM «49aCTHOE PaBHO HYIIIO,
3aMeHa MepEeMEHHBIX;
HCIIOJIb30BaTh METOJ
MHTEPBAJIOB JUIsl peIICHUs
HEPaBEHCTB;

UCIIOJIb30BaTh rpaduyeckuii
METO/I JJIsl IPUOTMHKEHHOT'O
pelieHus ypaBHEHUN 1
HEPABEHCTB;

n300paxarpb Ha
TPUTOHOMETPUUYECKOI
OKPY>KHOCTH MHOXECTBO
pELIeHUI TPOCTENIINX
TPUTOHOMETPHUECKHUX
YPaBHEHUU U HEPABEHCTB;
BBITIOJIHATH OTOOp KOpHEH
YpaBHEHUH WU PEUICHUI
HEPABEHCTB B COOTBETCTBUU C
JIOTIOJIHUTEbHBIMU YCIIOBUSIMU
Y OTPaHUYCHUSIMH.

B noBceHEeBHOM KU3HU U IIPH
U3Y4EHHUH JPYTrUX y4eOHbIX
IIPEAMETOB:

COCTABJIATh U PEIIaTh
YPaBHEHUS, CUCTEMBI
YPaBHEHUU U HEPaBEHCTBA IIpU
pELICHUH 3aa4 JPYrux
y4eOHBIX MPEAMETOB;
UCIIOJIB30BaTh YPAaBHEHUS U




HEpPaBEHCTBA JIJIsl MIOCTPOEHUS U
UCCIIEI0OBAHMS IIPOCTEHIINX
MaTeMaTHYEeCKUX MoelIeH
peaIbHbIX CUTYaAIlUA WA
MPUKIIAIHBIX 33]1a4;

YMETh HHTEPIPETUPOBATH
MOJTY4EHHBIN TIPU pEIICHUN
YpaBHEHUS, HEPABEHCTBA WU
CHCTEMBI Pe3yJIbTaT, OLIEHUBATh
€ro mpasomnoa0oue B
KOHTEKCTE 3aJJaHHOW peajlbHOU
CUTYallUH WJIN TPUKIIATHON
3aJIaun

DOyHKIUHA

OnepupoBatb Ha 0a30BOM YpOBHE
MOHATHUSMHU: 3aBUCUMOCTh BEJIMYHH,
GbyHKIMS, apryMEHT U 3HaueHue
dbyHKIIMH, 0067aCTh ONpENeNeHus 1
MHOYKECTBO 3HaUeHUN QyHKIUH,
rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIMH, HYTU Q) YHKIIH,
IPOMEKYTKU 3HAKOIIOCTOSIHCTBA,
BO3pacTaHUE Ha YUCIOBOM
IPOMEXKYTKE, yObIBaHUE Ha
YHCIIOBOM ITPOMEXK YTKE,
HauOoJbllIee U HAUMEHbIIIee
3Ha4YeHHe (PYHKIMH Ha YUCIOBOM
IPOMEXKYTKE, IEPUOANYECKas
GyHKLMS, TEPUOJ;

orepupoBaTh Ha 0a30BOM ypOBHE
HOHATHAMHU: TIpsIMasi U oOpaTHas
MPOMOPIUOHAIBHOCTD JTMHENHAS,
KBaJ[paTH4Hasi, JorapupmMuyeckas u
noKasarenbHas (yHKIUH,
TpUTOHOMETpUUYecKre QyHKIUY,;

pacro3HaBaTh rpapuKu
3JIEMEHTAPHBIX () YHKIUNA: TPIMON U
0o0paTHOM MPOMOPIIMOHATLHOCTH,
JIMHENHOM, KBaJAPaTUYHOM,
Jorapu(MUYECKON U MOKa3aTeTbHON
(GyHKIMM, TPUTOHOMETPUYECKUX
b YHKIINH;

COOTHOCHUTH TpaduKu
AJIEMEHTAPHBIX () YHKIHMH: MPSIMOU U
00paTHON MPONOPLUOHATBHOCTH,
JIMHENHOH, KBaIpaTU4YHOM,
norapuMUYECKON U MOKa3aTeIIbHOU
(G yHKIHI, TPUTOHOMETPUUYECKUX
byHkuuit ¢ hopMynamMu, KOTOPHIMH
OHU 3a]1aHbl;

HaXOJHTh MO rpaPuKy
npuOIMKEHHO 3HAYCHUS (PYHKIIUH B
3aJJaHHBIX TOYKAX;

OnepupoBarh MOHATUSIMHU:
3aBHCUMOCTH BEIIMYHH,
GyHKLUS, APTYMEHT U
3Ha4YeHue QYHKINH, 001aCTh
OTPEICIICHUS] © MHOYKECTBO
3HAYCHHUH YHKINH, TpaduK
3aBUCUMOCTH, TpauK
GbyHKIMU, HYTU QyHKIWH,
IIPOMEKYTKU
3HAKOIOCTOSIHCTBA,
BO3pACTaHHE Ha YHCIOBOM
MIPOMEKYTKE, YOBIBAHHE HA
YHCIOBOM IIPOMEXKYTKE,
HanOoJbIlIee 1 HAUMEHbIIIEE
3HayeHue QyHKUUU Ha
YHUCIOBOM IIPOMEKYTKE,
nepuoaueckas QyHKIus,
MePUOJ], YETHAST U HEUCTHAS
byHKINH,

OIIEPUPOBATH MOHATHUAMHU:
npsimMasi 1 oopaTHast
IPONOPLHUOHATBHOCTb,
JIMHENHAas, KBaIpaTU4yHAas,
norapudmuyeckas u
nokKasarenbHas (QyHKIMH,
TPUTOHOMETPUYECKHE
GyHKIHIH,

OIIPEJEIIATh 3HAUCHHE
(GyHKIMHU IO 3HAUEHUIO
apryMeHTa Py pa3IHIHbIX
croco0ax 3aganus ¢ yHKIINH;

CTPOUTH IpaUKK U3YUECHHBIX
byHKIHH;

OIUCBIBATH 110 TpauKy U B
MIPOCTEUIINX CIIY4asiX 11O
(dhopmyrie MoBeICHHUE U
CBOMCTBa (DYHKIIMH, HAXOIUTh
1o rpaduKy HyHKIUN
HanOOJbIIE ¥ HAUMEHBIITHE




ONPEAENATH 10 rpaduKy
cBoiicTBa QyHKIMH (HyIH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
POMEXXYTKH MOHOTOHHOCTH,
HanOOJIbIINE U HAUMEHBIIHE
3HAYEHHSI U T.I1.);

CTPOMTB 3CKU3 Tpaduka
(GyHKIMH, YIOBIETBOPSIOLICH
IPUBEJIECHHOMY Ha0OpYy yCIOBHI
(mpomMexyTKH Bo3pactanusi /
yObIBaHUs, 3HaUCHHE (DYHKIIMU B
3aJIaHHOI TOYKE, TOYKH
9KCTPEMYMOB H T.]1.).

B noBcenHeBHOM KU3HU U TTPU
U3Y4EHUU APYTUX NPEAMETOB:
OIpeAenaTh Mo rpadukam
CBOWCTBA peAJIbHBIX IIPOLIECCOB U
3aBUCUMOCTEH (Hanbompiine u
HauMEHbIIINE 3HAYEHUS,
MIPOMEKYTKH BO3PACTAHUS U
yOBbIBaHUs, TPOMEKYTKU
3HAKOITOCTOSHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOU
MPAKTUYECKON CUTYyAIUU

3HA4YEHUS;

CTPOUTH 3CKU3 Ipaduka
(GyHKIMH, YI0BIETBOPSIOLIEH
IPUBEICHHOMY Habopy
YCIOBUH (TIPOMEKYTKHU
BO3pacraHus/yObIBaHMUs,
3Ha4YeHue QYHKIUH B 3aJaHHOM
TOUKE, TOUKH IKCTPEMYMOB,
ACHMIITOTBI, HYyMH ()YHKIUU U
T.1.);

pelarb ypaBHEHHUS,
MPOCTENIINE CUCTEMBI
YPaBHEHMH, UCTIONIB3Ys
cBoMcTBa QYHKIMH U UX
rpaduKoB.

B noBceHEBHOM )XKM3HU U NIPU
W3YYEHUHU JPYTrux y4eOHbIX
IPEIMETOB!

OIIPENEIIATh MO TpaduKam U
MCIIOJIb30BATh JJISl PELICHUS
MPUKIIAJHBIX 33/1a4 CBOMCTBa
pEaIbHBIX IIPOLIECCOB U
3aBUCHMOCTEH (HAauOOJIbIIINE U
HalMEHbUINE 3HAaYEHUs,
MIPOMEKYTKU BO3PACTaHUs U
yOBIBaHUS () YHKIINH,
MIPOMEKYTKU
3HAKOIOCTOSHCTBA, ACUMIITOTHI,
NEepUOJ U T.I1.);

WHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOM
MPAaKTUYECKOW CUTYALIUU;

OTpeNeNsaTh 10 rpaduKam
IIPOCTENIINE XapaKTEPUCTUKHU
NIEPUOANYECKUX MPOILIECCOB B
OMOI0ruM, SKOHOMHKE, MY3bIKE,
panuocBA3M U Ap. (aMILTUTYAA,
NEpPHOA U T.I1.)

DJIeMeHThI
MATEeMaTHYeCKOro
aHaJIM3a

OmnepupoBatb Ha 0a30BOM ypOBHE
HOHATHSMM: TPOU3BOIHAS (PYHKIIUH B
TOYKE, KacaTelbHas K TpauKy
GbyHKIMH, TPOU3BOHAS () YHKIINH;

OIpEACIATh 3HAUCHHE
NPOU3BOIHON ()YHKIIUU B TOUKE IO
M300pKEHHIO KacaTeIbHOH K
rpaduKy, IpOBeIEHHON B 3TOM TOUKE;

peliaTh HeCIOoXHbIE 3aJjaul Ha
IPUMEHEHHE CBSI3U MEXKAY
IIPOMEKYTKAMU MOHOTOHHOCTH U

OnepupoBath MOHATHSIMMU:
npou3BoHas (QyHKIIMU B
TOYKE, KacaTelbHas K rpaduky
(GyHKIIUH, TPOU3BOTHAS
byHKIHH,

BBIUUCIISATH TPOU3BOAHYIO
OJTHOUJIEHAa, MHOTO4JICHa,
KBaJpaTHOT'0 KOpHS,
MIPOU3BOIHYIO CYMMBI
byHKIHH;

BBIUUCIISATH POU3BOHbIC




TOYKAMHU SKCTpeMyMa G yHKIIUH, C
OJIHOM CTOPOHBI, U IIPOMEKYTKAMU
3HAKOIMOCTOSIHCTBA U HYJISIMH
MIPOU3BOAHON ATOM (YHKITUU — C
JIPYT oM.

B nosceHEeBHOM KU3HU U IIPU
W3Y4EHHUH JPYTUX MPEIMETOB:

MOJB3YACH TpaduKaMu, CPAaBHUBATh
CKOpOCTH BO3pacTaHus (pocra,
MOBBIIICHUS, YBETUUCHUS U T.I1.) WA
CKOpOCTH YObIBaHUS (TaieHus,
CHIDKCHUSI, YMEHBIIICHUS U T.II.)
BEJIMYMH B PEAJbHBIX MPOIIeccax;

COOTHOCHUTH TpaUKH peabHbIX
MPOLIECCOB U 3aBUCUMOCTEN € UX
OITMCaHMSIMHU, BKITFOYAIOIIIMHA
XapaKTePUCTUKU CKOPOCTH
u3MeHeHus (OBICTPBIA POCT, TIABHOE
MOHMKCHHE U T.I1.);

UCIOJIb30BaTh TpaduKU peabHbIX
IIPOLIECCOB VISl PELICHUS HECTOXKHBIX
MPUKJIAJIHBIX 32/1a4, B TOM YHCIIe
orpeensis o rpaduxKy cKopocTh
X0J1a rporiecca

AIIEMEHTAPHBIX (YHKIMN U UX
KOMOUMHAIIM, UCTIONB3YS
CIpaBOYHBIC MAaTEPUAITHI;

UCCIIE0BATh B MPOCTEHIITNX
ciyyasx (yHKIHU Ha
MOHOTOHHOCTb, HAXOJTUTh
HauOOJBIINE U HANMCHBIIHE
3Ha4YeHUs1 QyHKIUH, CTPOUTD
rpaduKy MHOTOWJICHOB H
HPOCTEUIINX PaliOHAIBHBIX
GyHKLUH C HCIOTB30BAHUEM
amrmapara MaTeMaTHYeCKOTrO
aHanm3a.

B noBceguneBHOM KU3HU U
TP U3YICHUH JPYTUX
y4eOHBIX MPEIMETOB:

peliaTh MPUKIaTHbIC
3a/1a4u U3 OMOJIOruH, PUBHKH,

XUMHH, SKOHOMUKH U JPYTUX
MPEIMETOB, CBSI3aHHBIE C
HCCIIEIOBAHUEM
XapaKTEPUCTHK PEATbHBIX
MPOIIECCOB, HAXOXKACHUEM
HAnOOJIBIINX 1 HAUMEHBIIINX
3HAYCHHUH, CKOPOCTH H
YCKOPEHHS | T.11.,

UHTEPIPETHUPOBATH
MOJIYYCHHBIC PE3YIIbTAThI

Crarucruka n
Teopus
BEPOATHOCTEH,
JIOTMKA H
KOMOMHATOpHKA

OmnepupoBatb Ha 0a30BOM ypOBHE
OCHOBHBIMH OIIMCATEIbHBIMU
XapaKTePUCTHUKAMH YHCIOBOIO
Habopa: cpeiHee apupMeTnIecKoe,
MeauaHa, HauOoJblIee U
HauMEHbIIIEe 3HAYCHUS;

OIepupoBaTh Ha Ga30BOM ypOBHE
MOHATUSMU: YaCTOTA U BEPOSITHOCTh
COOBITHSI, CITy9aifHBIN BHIOOD,
OIIBITHI C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH COOBITUSIMU;

BBIYHCIISITH BEPOSTHOCTU
COOBITHI Ha OCHOBE IOJICUETa YHCIa
HCXOI0B.

HmeTs nipencrasiieHue o
JUCKPETHBIX U HEMPEPBIBHBIX
CIy4alHbIX BEJIMYMHAX, U
pacnpeneneHusx, o
HE3aBUCUMOCTH CIIy4aliHBIX
BEJINYUH;

HMETH IPEJCTABIICHUE O
MaTEMAaTUYECKOM OXKUAAHUU U
JUCIIEPCUM CITy4aHBIX
BEJIMYHH;

HMMETH IIPEJCTABICHUE O
HOPMAJIbHOM PacipeieIeHUN
U IpUMepax HOpMaIbHO
pacIpeneneHHbIX CIydalHbIX
BEJINYUH;

IIOHMMATh CYTh 3aKOHA
OOJBIINX YUCEN U
BBIOOPOYHOT'0 METO/IA
U3MEpPEHUS BEPOSTHOCTEM;




B noBceHEeBHOM KU3HU U IIPU
W3YYEHUU JAPYTUX MPEAMETOB:
OLIEHUBATh U CPAaBHUBATbH B
IPOCTBIX CIIy4asix BEPOSITHOCTU
COOBITHH B peasbHOM JKHU3HH;
YUTaTh, COIIOCTABIIATD,
CpPaBHUBATh, UHTEPIPETUPOBATH B
IPOCTBIX CIIy4dasiX peaabHble
JTAHHBIE, TIPEICTAaBICHHbIEC B BUJIE
Tabmu, Auarpamm, rpadpuKoB

HMMETh MpeJCTaBleHue 00
YCIIOBHOHM BEPOSITHOCTH U O
ITOJITHOM BEPOSITHOCTH,
MIPUMEHATH UX B PEIICHUHU
3a/ay;

VMMETH NPEJCTABICHUE O
BAJKHBIX YAaCTHBIX BUAAX
pacrpeneneHuii 1 IPUMEHSTh
UX B PEUICHUHU 3a/1ay;

HMMETH MPEJCTaBICHUE O
KOPPENSLHUU CIIydalHbIX
BEIIMYHH, O JIMHCHHOI
perpeccuu.

B moBceTHEBHOM JKU3HU U ITPH
M3yYEHUH APYTHX MPEIMETOB:

BBIUKCIIATH HUJIH OLICHUBATh
BEPOSITHOCTH COOBITHI B
peanbHOM KU3HU;

BBIOMpATH MMOIXOJISIINE
METO/IbI TPEACTABJICHUS 1
00pabOTKH TaHHBIX;

YMETh peIaTh HECIOKHbBIE
3a/1a4u Ha IPUMEHEHHNE
3aKOHA OOJIBIITUX YHCEN B
COLIMOJIOTUH, CTPAXOBAHHH,
3IpaBOOXPaHEHUH,
obOecrieueHnn 0€30MacHOCTH
HACEJICHUS B YPE3BbIYaHbIX
CUTYaIHIX

TekcToBBIE 321291

Pemrates HecI10KHBIE TEKCTOBBIC
3aJ]aui pa3HbIX THUIIOB;

aHAJM3UPOBATh YCIOBUE 3a/1auH,
IpU HEOOXOMMOCTH CTPOUTH IS €€
pelleHuss MaTeMaTUYECKYI0 MO/IENb;

MOHUMATh U UCTIONB30BaTh IS
pelieHus 3a1auu nH(opMaLuio,
MPEJICTABICHHYIO B BUJIE TEKCTOBOU U
CHUMBOJIbHOM 3amucu, cxem, Ta0mnui,
rarpamm, rpauKoB, PICYHKOB;

JIeCTBOBATH IO aJITOPUTMY,
coJiep KalIeMycsl B YCIIOBHH 3a/1a4H;

UCIOJIB30BATh JIOTHYECKHE
paccyXACeHHUs IPU PELICHUH 3a/1a4H;

pabotath ¢ U30BITOUHBIMU
YCIIOBUSIMH, BBIOMpasi U3 Bcen
uH(pOpMaIK, TaHHbIE, HEOOXOIUMBIE
JUTSL PEIICHUS 3a1a4H,

OCYILIECTBJISATH HECIIOKHBII
nepe6op BO3MOXKHBIX PELICHUH,
BBIOMpAst U3 HUX ONTHMAJIBHOE 110
KpUTEPUsIM, CHOPMYIUPOBAHHBIM B

Pemare 3amaun pasHbIx
THUIIOB, B TOM YHCJIE 3a/1a41
MIOBBIIIEHHON TPYJHOCTH;

BBIOMPATh ONTHMAJIBHBIN
METO/I pelIeHHs 3a1auH,
paccMaTpuBas pa3iMyHbIe
METOJBI;

CTPOHUTH MOJEINb PElICHUs
3aJ1a4ul, IPOBOIUTH
JI0Ka3aTeNbHbIC PACCYKICHUS;

peliaTh 3a7a4u,
TpeOyromue nepedopa
BapHaHTOB, TIPOBEPKU
YCIIOBHH, BBIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;

aHAITM3UPOBATh U
HUHTEPIPETUPOBATH
pe3ybTaThl B KOHTEKCTE
yCIIOBUS 33]Ja4l, BEIOUPAThH
pelIeHus, He
MPOTUBOpPEYAIUE KOHTEKCTY;,

NIEPEBOUTH MPH PEIICHUH




yCIIOBHH,

aHaJIN3UPOBATh U
MHTEPIPETUPOBATH MOJTYyYECHHbIE
peleHus: B KOHTEKCTE YCIOBUS
3aJla4u, BEIOUPATh PEIICHMUS, HEe
IPOTHUBOpEYAIE KOHTEKCTY;,

peliaTh 3aa41 Ha pacyeT
CTOMMOCTH IOKYIIOK, YCIIYT, II0€3/10K
U T.IL.;

peliaTh HECIOXKHBIE 3a/1a4H,
CBSI3aHHBIE C JJOJIEBBIM Y4acTHEM BO
BJIa/IeHUU (PUPMOH, IPEANPUATUEM,
HEJBUKUMOCTBIO;

pelaTh 3a7a4y Ha IpOCThIe
MPOLEHTHI (CUCTEMBI CKUOK,
KOMUCCHH) U Ha BBIYUCIICHUE
CJIOXHBIX MPOLICHTOB B PA3JIMYHBIX
CXeMax BKJIa/IOB, KPEIUTOB U UIIOTEK;

peliaTh IpaKTHYECKUe 3aauH,
TpeOYIOIIKE UCTIOIb30BAHUS
OTpHIATEIBHBIX YHUCEN: Ha
OIpeIeTIeHUE TEMIIEPATYpPhI, Ha
OIpE/IETICHUE MTOJIO0XKEHUS Ha
BpEMEHHOH ocH (710 HaIIel pbI U
nocJje), Ha JABM)KEHUE JCHEKHBIX
cpezcTB (mpuxoj/pacxon), Ha
orpeiesieHUe rI1yOrHbBI/BBICOTHI U
T.II.;

MCIIONB30BaTh OHATHE MacIITada
JUISL HAXOXKJICHHS PACCTOSHUN U JJTUH
Ha KapTax, MjaHaX MECTHOCTH,
IJIaHaX IIOMELIEHUN, BEIKPOUKAX, IIpU
paboTe Ha KOMIIBIOTEPE U T.II.
B noBceHeBHOM KU3HU U TIPU
U3Y4EHUHU JPYTUX NPEIMETOB:

peliaTh HeCIOKHbIE MPAKTHYECKUe
3a/1a4ui, BO3HUKAIOIINE B CUTYAIUIX
MOBCEIHEBHOM KU3HU

3aJ1a4u WH()OPMALIHIO U3
OZIHOH (OPMBI B IPYTyIO,
HCIIONB3YS TIPU
HEOOXOUMOCTH CXEMBI,
TabnuIbl, TpaduKH,
JarpaMMEl;

B noBceHEeBHOM KU3HU U IIPU
U3y4CHUU APYTUX PEAMETOB:
pemaTh IpaKTUYECKHUE 3a1a4u
Y 3a7ja4y U3 JPYTrux
IIPEAMETOB

I'eomerpust

OmnepupoBatb Ha 0a30BOM ypOBHE
TOHSATHSMU: TOYKA, IPSIMas,
IUIOCKOCTh B IIPOCTPAHCTBE,
napayieIbHOCTh U
MEPIIEHANKYISIPHOCTD MPSIMBIX U
MIIOCKOCTEMH;

pacrio3HaBaTh OCHOBHBIE BH/IbI
MHOT'OI'PaHHHUKOB (TIpU3Ma, MTUPaMU/Ia,
IPSAMOYTOJIBHBIN Napajiesenunen,
Ky0);

n300paxarb u3ydaemble GUIYpHI OT
PYKU M ¢ IPUMEHEHUEM MPOCTHIX
YEePTENKHBIX HHCTPYMEHTOB;

JienaTh (BBIHOCHBIE) MJIOCKUE

OnepupoBaTh NOHATUSIMHU:
TOYKa, IMpsaMasd, II0CKOCTh B
MIPOCTPAHCTBE,
napaieIbHOCTh U
NECPINCHAUKYIAPHOCTD IIPAMBIX U
IUIOCKOCTEH;

OPUMEHSTD JUIs PELICHUs
3a71a4 reoMeTpuyeckue (hakTol,
€CIIU YCIIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOM (hopme;

pemaTh 3a1a4d Ha
HaXO0KJEHNE FeOMETPUYECKUX
BEJIMYMH 110 00pa3iaM Win
aNIrOprUTMaM;




YepTeKU U3 PUCYHKOB ITPOCTHIX
00bEeMHBIX (pUTyYp: BU]I CBEpXY, COOKY,
CHH3Y;,

U3BJIEKaTh HH(OPMALIHIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX
¢durypax, npeAcTaBIEHHYIO Ha
YyepTekax U pUCyHKax;

npuMeHsTh Teopemy Iludaropa
MIPH BBIYUCIICHUH JIEMEHTOB
CTEpEOMETPUYECKUX (PUTYD;

HaXOJUTh 0OBEMBI U TIJIOIIAIU
MOBEPXHOCTEN MPOCTEUIIINX
MHOT'OI'PaHHHMKOB C IPUMEHEHUEM
opmyu;
pacIo3HaBaTh OCHOBHBIE BUJIbI TEI
BpaleHus (KoHyc, HUIuHAp, chepa u
map);

HaXOJUTh 0OBEMBI U IJIOIIA U
MIOBEPXHOCTEN MTPOCTEUILINX
MHOT'OI'PaHHHUKOB M TE€JI BPAILIEHUS C
npuMeHeHueM Gopmy.

B noBcenHeBHOM XKU3HU U IpU
W3y4EHUU APYTUX MPEAMETOB:

COOTHOCUTH aOCTpaKTHBIE
reOMETPUYECKUE TTOHATUSA U (DAKTHI C
peabHBIMH KU3HEHHBIMH 00bEKTaMU
U CUTYalUsIMU;

HCIIOJIB30BaTh CBOMCTBA
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
buryp Ui pereHus TUTIOBBIX 3a1a4
IPAKTHUYECKOI0 COJIEP>KaHNUS;

COOTHOCHTb IUIOMIAN
MOBEPXHOCTEN TEJI OAUHAKOBOMN
(hopMBI pa3IMYHOro pa3Mepa,

COOTHOCUTBH OOBEMBI COCYJIOB
OJIMHAKOBOH (DOPMBI Pa3IUIHOTO
pasmepa;

OLIEHUBATh (HOPMY IPABUIBHOTO

Jeath (BBIHOCHBIE)
IUIOCKHE YEPTEKU U3 PUCYHKOB
00beMHBIX (PUTYp, B TOM YKCIIE
pHCOBaTh BUJ CBEPXY, COOKY,
CTPOUTH CEUCHUS
MHOT'OI'PaHHHKOB;

U3BJIEKATH,
MHTEPIPETHPOBATH U
peoOpazoBbIBaTh HHPOPMAIUIO
0 TeoMeTpuuecKux Gurypax,
MIPEJCTAaBJICHHYIO Ha YepTexkax;

HPUMEHSITh
reoMeTpuueckre (pakThl s
peleHus 3a1a4, B TOM YUCIIe
MPEITOIATAOIINX HECKOIBKO
1aroB pelIeHuUs;

OIMCHIBATh B3aUMHOE
pacronoxeHue nNpsMbIX U
TJIOCKOCTEH B MPOCTPAHCTBE;

(hopMyITHUpOBaTH CBOICTBA U
MPU3HAKU QUTYD;

JIOKa3bIBaTh
reOMETPHUECKIE YTBEPIKIACHUS,
- BJIaJICTh CTaHAAPTHOU
KJaccupukanuein
MIPOCTPAHCTBEHHBIX QUTYD
(TUpamMuIbl, TPU3MBI,
napasuieNenuneibl);

HaXO0JIUTh 00ObEMBI U
TUIOIIAI TTOBEPXHOCTEH
reOMETPUUYECKHX Tl C
IPUMEHEHHEM (DOPMYIT;

BBIUHCIISTH PACCTOSHUS U
YIJIBl B IPOCTPAHCTBE.

B noBcenHeBHOI KU3HU U NPU
M3y4EHUU APYTUX MPEAMETOB:

HCIIOIb30BaTh CBOMCTBA
reOMETPUIECKUX QUTYP TS
pelIeHus 3a1a4 IPaKTUHYECKOr o
XapakTepa U 3a/1a4 U3 IPyrux
oOJracTel 3HAHUM




MHOI'OTPaHHHKA ITOCJIE CITUJIOB, CPE30B
" T.II. (OHpCI[CJI}ITB KOJIMYECTBO
BepIIWH, pedep U rpaHei MoTy4eHHBIX
MHOTOI'PaHHHUKOB)

BexkTopsl OmnepupoBath Ha 6a30BOM YpOBHE OrnepupoBarh MOHATUSIMHU
KOOPAUHATHI B MIOHATUEM JI€KAPTOBBI KOOPAUHATHI B | JEKAapPTOBBI KOOPJAUHATHI B
MPOCTPAHCTBE MIPOCTPAHCTBE; MIPOCTPAHCTBE, BEKTOP, MOAYIb
HAaXOAUTh KOOPAMUHATHI BEPILINH BEKTOpPA, PABEHCTBO BEKTOPOB,
Ky0a U IpsIMOYTOJIbHOTO KOOPAMHATHI BEKTOpA, yroil
napajenenuneaa MEXAYy BEKTOPAMHU, CKAJISIPHOE
MIPOU3BEIAEHNE BEKTOPOB,
KOJUIMHEApPHbIE€ BEKTOPBHI;
HaXOJUTh PACCTOSIHUE
MEXY ABYMS TOYKAMHU, CYMMY
BEKTOPOB U MTPOU3BEICHUE
BEKTOpa Ha YHCIIO, YIOJl MEXAY
BEKTOpaMHU, CKaJISIPHOE
MPOU3BEAEHNE, PACKIAIbIBATh
BEKTOp 1O JIByM
HEKOJJIMHEAPHBIM BEKTOPAM;
3a7aBaTh MIOCKOCTh
YPaBHEHUEM B J€KAPTOBOI
CUCTEME KOOpIMHAT;
pelarh NpOoCTEUIINE 3a/1a4n
BBEJICHUEM BEKTOPHOTro Oasuca
Hctopus OnuceIBaTh OTACTHHBIE [IpencraBisaTes BKIaL
MAaTeMATHKH BBIJJAIOLIUECS PE3YJIBTATHI, BBIJAIOLIMXCS] MATEMaTUKOB B
MOJIYYEHHBIE B XOJI€ PA3BUTUS pa3BUTHE MATEMATUKU U UHBIX
MAaTeMaTUKHU KaK HAyKH; Hay4HBIX 00JIacTe;
3HATh [IPUMEPBI MATEMATUYECKUX IIOHUMATh POJIb
OTKPBITUH U UX aBTOPOB B CBSI3U C MaTeMaTUKHU B Pa3BUTHHU
OTEYECTBEHHOW Y BCEMUPHOI Poccun
HUCTOPHUEH;
MMOHUMATh POJIb MATEMATHKHU B
pazButuu Poccun
MeTtoabl [IpumeHATh N3BECTHBIE METOIBI Hcnonb30BaTh OCHOBHBIE
MaTeMaTHKHU

IIPY PELICHNUN CTaHIapPTHBIX
MaTeMAaTUYECKUX 3a/a4;

3aMedath U XapakTepu30BaTh
MaTeMAaTUYECKUE 3aKOHOMEPHOCTH B
OKPYKAIOILEH TEMCTBUTEIIBHOCTH;

MIPUBOIUTH IIPUMEPBI
MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN
B [IPUPOJIE, B TOM YHCIIE
XapaKTEPU3YIOIIKUX KPacoTy U
COBEPIIEHCTBO OKPYKAIOILIEr0 MUpa
Y IIPOU3BEJICHUN HCKYCCTBA

METO/Ibl JOKAa3aTeJIbCTBA,
IIPOBOJUTH JJOKA3aTEIbCTBO U
BBIITOJIHSTH OIIPOBEPIKECHHUE;

IIPUMEHATH OCHOBHBIE
METO/IbI PELLICHUS
MaTeMaTU4YeCKHX 3aad4;

Ha OCHOBE
MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B IIPUPOLE
XapaKTepu30BaTh KPacoTy U
COBEPILEHCTBO OKPY/KAIOILEr O
MHpa U IPOU3BEACHUIN
UCKYCCTBA,

IIPUMEHSATH NIPOCTEHUILINE
IIPOrPaMMHBIE CPEACTBA U




3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIEC CUCTEMBI
IIpU PELICHUH
MaTeMaTU4YeCcKHX 3a1a4

B pesynbrare wusydyenus yueOHoro mnpeamera «Martemaruka: aiaredpa W Hayana
MaTeMaTHYeCcKOro aHajlu3a, TeOMETPUs» YUEHHUK Ha YpOBHE CpeIHEro olIiero oopa3oBaHus Ha
yri1yOJICHHOM YPOBHE JOCTUTHET CIEAYIOIUX Pe3yIbTaTOB, OTPAKEHHBIX B TaOJIHIIE.

Yriay0JeHHblii YpOBEeHb
«CHCTEeMHO-TeOpeTHYECKHE Pe3YJbTATh»

Pa3nen

I1. BoImyCKHUK HAY4YHTCSH

V. BbIyCKHUK MOJY4YHT
BO3MO’KHOCTh HAYYHThHCS

IMesn ocBOeHMSsI

I[HH YCIICIIHOI' O NPOAOJIKCHHU A

ﬂ]lﬂ obecneuenus 603MONCHOCU

npeaMera 00pa3zoBaHMs MO CIICIHATBHOCTAM, | YCHEUHO20 NPOOOIHCEHUS
CBSI3aHHBIM C MPUKIIATHBIM 00pazosanus NO CNeYUAILHOCMAM,
UCII0JIb30BAaHUEM MAaTEMAaTHKU CBA3AHHBIM C OCYWECmEIeHUeM
HAYYHOU U UCCIe008AMENbCKOU
desimenvbHOCMU 8 001ACMU
MAMEMAMUKU U CMENHCHBIX HAYK
TpeboBaHusa K pe3yjbTaTam
dnemenmol CB0o6ozHO onepupoBaThb Locmuoicenue pesyniomamos
meopuu MOHSITUIMH: KOHEUHOE pazoena ll;
MHOIICECE U MHO>KECTBO, 3JIEMEHT MHOXECTBA, onepuposams NOHAmMueM
Mamemamu4eckou | TOIMHOXECTBO, IEPeCceUCHHE, onpeodeneHus, 0CHOBHLIMU UOAMU
J102UKuU 00bEeIMHEHNE U Pa3HOCTh

MHO)XECTB, YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOW MPsIMOMH,
OTpE30K, UHTEPBAJl,
MIOJTYMHTEPBAJI, IPOMEXKYTOK C
BBIKOJIOTOM TOUKOM, Tpaduieckoe
MpEeACTABICHHE MHOXKECTB Ha
KOOPJAMHATHOW IIOCKOCTH;
3a/1aBaThb MHOKECTBA
MEePEUYHCIICHUEM U
XapaKTEPUCTUYECKUM CBOWCTBOM;

OMEepUPOBATH OHATUSIMU .
YTBEPKJICHHUE, OTPUIIAaHUE
YTBEPKJICHHS, HCTHHHBIC 1
JIO’)KHBIE YTBEPKJICHUS, IPUUNHA,
CJIEJICTBME, YACTHBIN ClIy4ail
00I1IeTO YTBEPKICHMUS,
KOHTPIPHUMED;

MPOBEPATH MPUHATICKHOCTh
3JIEMEHTa MHOXECTBY;

HaxOJUTh NIEPECEUCHHE U
00beIMHCHIE MHOXKECTB, B TOM
YHUCJIE MPEJCTABICHHBIX
rpadUyecKu Ha YUCIOBOU MPSAMOit
Y Ha KOOPJAMHATHOW IMJIOCKOCTH;

IIPOBOJUTH JOKA3aTEIbHbIE
paccyxaeHust 1isi 000CHOBaHUS

onpeoenenull, OCHOBHbIMU BUOAMU
meopem;

NOHUMAMb CYMb KOCEEHHO20
dokasamenbcmea,

onepuposams NOHAMUAMU
CUeMmHO20 U HeCYemHo20
MHOMCECmea;

NPUMEHAMb Memoo
mMamemamuieckou UHOYKYuu Oisl
npoBeOdeHUst PACCYHCOCHULL U
0oKazamenbcme u npu peueHuu
3a0auy.

B noeceownesnoti srcuznu u npu
UsyueHuU Opyeux npeomemos:
UCNOIL3068AMb meopemuKo-
MHOHCECTNBEHHDIIL  A3bIK U A3bIK
JI02UKY OJisl ONUCAHUSL PealbHblX
npoyeccoé U AGNEHUl,  Npu
peuieHuy 3a0ad Opyeux y4eOHvix
npeomemos




WCTUHHOCTHU YTBEPKICHUHU.

B nosceonesnoii srcuznu u npu
usyueHuu opyaux npeomemos:
HCII0JIB30BaTh YU CIIOBbIE
MHO>KECTBA HAa KOOPJAUHATHON

MIPSIMOM ¥ HA KOOPAVHATHOU
IIJIOCKOCTH JIJIs1 OMMCaHUs
peaJIbHBIX ITPOLIECCOB U ABJICHUH;

IIPOBOJUTH JOKA3aTEIIbHbIE
PACCYXXJIEHHS B CUTYaLIHSIX
IOBCETHEBHOW JKU3HH, IIPU
peLIeHny 3a1a4 U3 APYrux
MPEAMETOB

Yucna u
8bIPAIHCEHUA

CB00OOIHO OMIEpUPOBATH
MOHATUSIMU: HATYpaJIbHOE YUCIIO,
MHOXXECTBO HATYpaJbHbIX YHCEIl,
IICJIOC YHCII0, MHOXKECTBO IICIIBIX
qyucen, 0OBIKHOBEHHAs IPOOB,
JecsiTuYHasi ApoOb, CMEIIaHHOE
YUCJIO, PAllMOHATIHOE YHCIIO,
MHO)XECTBO PallMOHATBHBIX YHCET,
HppPalMOHATIBHOE YHCIIO0, KOPEHD
CTEIICHU N, ICHCTBUTEIILHOE
YHCIIO0, MHOXKECTBO
JIEMCTBUTEIIHLHBIX UHCE]T,
reoMeTpuYecKas UHTEepIpeTalus
HaTypaJbHBIX, HEJBIX,
palMOHANIBHBIX, TEHCTBUTEIbHBIX
YHCEI;

MMOHUMATh U OOBICHSITH
pa3HUIly MEXKY TO3UIIMOHHON U
HEIO3UIIMOHHON CHCTeMaMU
3aIIMCHU YHCEI;

MEePEBOIUTH YK CIIa U3 OJHON
CHCTEMBI 3aIIUCH (CHCTEMBI
CUHCJICHUS) B JIPYT'YIO;

JIOKa3bIBaTh M UCHOJIL30BaTh
MPU3HAKHU JCIUMOCTU CYMMBI U
MIPOU3BEICHUS TIPH BHITIOTHCHUH
BBIUMCIICHUH U PEIICHUH 33]1a4;

BBITIOJIHATH OKPYIJICHUE
palMOHAIBHBIX 1
HPPALMOHATIBHBIX YHCEN C
3aJaHHOU TOYHOCTEIO;

CpaBHUBATH JCHCTBUTEIbHBIE
Yuclia pa3HbIMU CIOCO0aMu;

YIOPSII0OYMBATh YKCTIA,
3allMCaHHbIC B BHC
OOBLIKHOBEHHOH U IECITUIHON
npo0Ou, Yyncia, 3ancaHHbIe ¢
HCITOJIb30BaHUEM
apu(MeTnyecKoro KBaapaTHOToO

Locmuoicenue pezyromamog
paszoena ll;

€c80000HO onepuposamo
YUCTIOBLIMU MHONCECE8AMU NPU
peutenuu 3a0ay;

NOHUMAMb NPUYUHBL U
OCHOBHbIE UOeU paclupeHus
YUCTIOBBIX MHOJHCECMS,

871a0emsb OCHOBHbIMU
NOHAMUAMU MeopUU 0eIUMOCmu
npu peuteHuy CmaHOapmHbx
3a0au

umems 6azo6vle
npeocmasieHus 0 MHONCeCnae
KOMMNJIEKCHbIX YUcer,

Cc80000HO 8bINOIHAMY
ModHCcOeCmeeHHble
npeoobpazosanus
MPULOHOMEMPUYECKUX,
Jloeapughmuieckux, cmenenHvlx
BbIPANCEHULL,

e1aoemsv opmynou buHoma
Hviomomna;

NPUMEHAMb NPU peuleHuu
3a0ay meopemy 0 TUHEUHOM
npeocmasnenuu HO/I;

NpUMEHAMb NPU peueHuu
3a0ay Kumaiickyro meopemy 06
ocmamxkax,

NpUMEeHAMb NPU peueHuu
3a0ay Manyto meopemy Pepma;
yMemsb 8bINOIHAMb 3ANUCH
yucna 8 NO3UYUOHHOU cucmeme

CUUCTIeHUs1;

NpUMEHAMb NPU peuleHuu
3a0ay meopemuKo-yuciossie
@yHKYUU: YUCI0 U Cymma
Odenumenet, pyukyuio dinepa;

NPUMEHAMb NPU peueHuu




KOpHSI, KOPHEH CTeTneHH OoubIIe 2;

Haxoauth HOJl u HOK
Pa3HBIMHU CITOCOOAMHU U
MCIIONIb30BATh UX IIPH PEIICHUN
3az1ay;

BBITIOJIHATH BBIYUCIICHUS U
MpeoOpa3oBaHus BhIPAKEHUH,
COJICPIKAILUX JICUCTBUTEIIbHBIC
YHUCa, B TOM YHCII€ KOPHU
HaTypaJIbHBIX CTENEHE;

BBITIOJIHATH CTaH/IaPTHBIC
TOKJIECTBEHHbIE MPe0Opa3OBaHuUs
TPUTOHOMETPHUUECKUX,
Jorapu(MUYECKUX, CTEIICHHBIX,
WPPAIMOHATIEHBIX BBIPAKCHUH.

B noeceonesnoui srcuznu u npu
usyueHuu opyaux npeomemos:

BBITIOJHATH U OOBSCHSTH
CpaBHEHHE PE3y/IbTaTOB
BBIYHCIICHUH MPU PEIICHUN
MPaKTUYECKUX 3aJ1a4, B TOM YHCIIe
MPUOTMKCHHBIX BHIYHCICHUH,
UCIIOJIB3YS pa3HbIE CIIOCOObI
CpaBHECHUH;

3aIMuChIBaTh, CPABHUBATH,
OKPYIJIATH YMCIIOBBIC TaAHHBIC
peaIbHBIX BETUYHH C
UCIOJIb30BAHUEM Pa3HBIX CUCTEM
W3MEpEHUs;

COCTaBIISITh U OLIEHUBATH
pa3HBIMH CITIOCOOAMH YHCIIOBBIC
BBIPOKEHUS TIPU PEIICHUU
MPaKTUYECKUX 3a]a4 U 3aj]a4 U3
JPYrux y4eOHBIX MPEIMETOB

3a0a4 yentvle Opoou;

npUMeHsAmb NPU peueHuu
3a0a4 MHO2OYIEHbl C
oeticmeumenbHbIMU U Yeablmu
K03 uyuenmamu,

enademsv NOHAMUSAMU
NPUBOOUMDBLLL U HENPUBOOUMDBILLL
MHO20UJIeH U NPUMEHAMb UX NpU
peuieHuu 3a0a4,

NpUMEHSMb NPU PeteHuu
3a0a4y OCHOBHYI0 meopemy
aneebpuol;

NPUMEHSIMb NPU  peuleHuu 3a0ay
npocmeuuiue @dyukyuu
KOMNJIEKCHOU  NEePeMEHHOU  KaK
2eomempuyeckue npeoopas308aHus.

Ypasnenus u
Hepagencmea

CB00OOIHO OMEepUpPOBATh
MOHSATHUSIMH: YPaBHCHHE,
HEPaBEHCTBO, PABHOCHIIbHBIC
YpaBHCHHUS U HEPABCHCTBA,
ypaBHCHHUE, SIBIISIOICECS
CIIEZICTBHEM JIPYrOr0 ypaBHEHUS,
ypaBHEHHUS, paBHOCHIIBHBIC Ha
MHOXECTBE, PABHOCUJIbHbBIE
peoOpa3oBaHus YpaBHEHUH;

pemarb pa3Hbie BUIBI
yYpaBHCHUI U HEPABCHCTB U UX
CHCTEM, B TOM YHCJIe HEKOTOPbIC
ypaBHeHUs 3-i1 W 4-i CTENeHeH,
JIpOOHO-palliOHANILHEIE U
HppalroHaIbHbIC;

OBJIAJIETh OCHOBHBIMH THUTIAMH
MOKa3aTesIbHbIX,

Hocmuoicenue pesynbmamos
pazoena ll;

C80000HO onpeodensims Mmun u
8bLOUPAMb MEMOO peulenust
NOKA3aMeNbHbIX U
Jl02apuUpMutecKux ypasHenutl u
HepaseHCcmas, UppayuoOHaIbHbIX
VpasHeHull U HepaseHCcma,
MPUSOHOMEMPULECKUX YPAGHEHULL U
HEePABeHCM8, UX CUCTeM,

€80000HO pewiamsb cucmembl
JIUHEUHBIX YPAGHEHUU,

pewanms 0OCHOBHbLE MUNbL
VPasHeHUll U HEPABEeHCME C
napamempamu,

NPUMEHSIMb NPU PEUUEHUU 3A0aY
Hepasencmea Kowu —




JOrapu(pMHUUECKUX,
MppalOHAIBHBIX, CTETIEHHBIX
YPaBHEHUHN U HEPABEHCTB U
CTaHJAPTHBIMHU METOJAMU UX
peLIeHU U TPUMEHSTh UX MpU
pelIeHnn 3a1ay;

IpPUMEHSATH TeopeMy besy k
PELICHUIO YPaBHEHUH;

IIPUMEHATH Teopemy Buera s
peleHus] HEKOTOPbIX YpaBHEHUH
CTEIIEHHU BBIIIE BTOPOI];

IIOHUMATh CMBICII TEOPEM O
PaBHOCHJIBHBIX U HEPABHOCUIIBHBIX
peoOpa3oBaHUAX YPaBHEHUH U
YMETb UX JI0Ka3bIBATh;

BJIAJIETh METOJJAMU PELICHUS
YPaBHEHUH, HEPABEHCTB U UX
CHCTEM, YMETh BBIOMPATh METO]
peleHust 1 000CHOBBIBAaTh CBOI
BBIOOD;

UCIIOJIB30BaTh METOJl HUHTEPBAJIOB
JUIsl pelIeHns] HEpaBEeHCTB, B TOM
quclie IPOOHO-PaIlOHATBHBIX
BKJIFOYAIOIIUX B ce0s
UppaloOHAIbHBIE BBIPAXKECHHUS;

pemats aaredpanyecKkue
YPaBHEHHUS U HEPABEHCTBA M UX
CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyecKkum
METOAAMHU;

BJIAJICTh Pa3HBIMH METOJIaMH
JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelarbh ypaBHEHMsI B LIEJIbIX
quciax,

M300pakaTh MHOXKECTBA HA
IUIOCKOCTH, 3a/1aBacMble
ypaBHEHUSIMH, HEPABEHCTBAMH U
UX CHUCTEMaMH;

CBOOO/THO UCIIOIb30BATh
TOX/IECTBEHHBIE MTPe0Opa3oBaHuUs
IIpY PELICHUH YPABHEHUU U
CHCTEM ypaBHEHUH

B noeceownesnoti scuznu u npu
usyuenuu opyaux npeomemoas:
COCTaBJIATh U peEIIaTh
ypaBHEHWsI, HEPABEHCTBA, UX
CUCTEMBI IPU PELISHUH 3a7a4
JPYrux y4eOHBIX MPEIMETOB;
BBITOHSATH OLICHKY
IIPABJIONO100US PE3YIIbTATOB,
MOJTy4aeMbIX TPU PEIICHUU

bynaxoeckoeo, bepuynnu;

umems npedcmasienue o
HEpaseHCmaax mexicoy CpeOHUMU
cmeneHHbIMU




Pa3IUYHBIX YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM IIPU
pelIeHnH 3a1a4 JpYTUX y4eOHbIX
MIPEIMETOB;

COCTAaBJISITh M PELIaTh YpaBHEHUS
1 HEPABEHCTBA C apaMeTpaMu
MIPH pEIICHUH 3a]1a4 JPYTUX
y4eOHBIX MPEAMETOB;

COCTaBJISITh ypaBHEHUE,
HEPaBEHCTBO WJIM UX CHUCTEMY,
OIKCHIBAIOIIUE PEATILHYIO
CUTYaLUIO WIH NPUKIIAJIHYIO
3aJauy, MHTEPIPETUPOBAThH
MOJIy4€HHBIE PE3YIbTaTHI;

UCIOJIb30BaTh IPOrpaMMHBIE
CpEeICTBa MPU PELUICHUN
OTJIEJIbHBIX KJIACCOB YpaBHEHUU U
HEPABEHCTB

Dyukyuu

Bnaners noHaTusIMu:
3aBHCUMOCTH BEITMYNH, (PYHKITHS,
apryMeHT ¥ 3HaueHHe (PyHKIUH,
0051acTh OnpeeeHUs U
MHOXECTBO 3HaUCHHUH ()yHKIIHH,
rpaduk 3aBUCUMOCTH, Tpaduk
byHKIMH, HYTU () YHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIOBOM
MIPOMEXKYTKE, YObIBaHUE HA
YHCIIOBOM IIPOMEXKYTKE,
HauOosnblliee 1 HaMEHbIIee
3HaueHue PYHKIUU HA YMCIIOBOM
MIPOMEKYTKE, TIepUOTNIECKast
(GyHKIUSA, TIEPHOJ, YeTHAS U
HeveTHas QYHKIUU; YMETh
MIPUMEHSITh 3TU TIOHATHUS TIPH
pelIeHNH 3a/1a4;

BJIA/IETh IOHSTHEM CTETICHHAS
(GyHKLUS; CTPOUTH ee TpaduK U
YMETh MPUMEHSTH CBONCTBA
CTETeHHON (yHKIHUH NPU
pelLeHnH 3a/ay;

BJIAJICTh MTOHATUAMHI
roKazarenbHast GyHKIIHS,
HKCIOHEHTA; CTPOUTH UX TpaPUKH
Y yMETh MIPUMEHSTH CBOHCTBA
MoKa3aTenbHON (QYHKIIUU TTPU
pelleHnH 3a/ay;

BJIQJICTh MTOHSITHEM
norapupmMuueckas §yHKIIHS;
CTpOUTH ee rpaduK U yMETh
MIPUMEHATH CBOKCTBA
sorapu(pMUIecKor G yHKIIUU TTPU

Hocmuoicenue pesynbmamos
pazoena ll;

enademov NOHAMuUeM
aAcuUMnmMomyl U ymemsy e2o
NPUMEHSIMb NPU peuleHUU 3a0ay,

NPUMEHSIMb MemOoObl PeuleHUs.
npocmeuiuux ouppepenyuaibrvix
VPABHEeHUll Nep8ozo U 8MopPo2o
nopAOKO8




pelIeHnH 3a1ay;

BIIQ/ICTh TTOHSITHSIMH
TPUTOHOMETpHUUYECKUE (DYHKITUH,
CTPOUTD UX TpapUKU U YMETh
IIPUMEHATH CBOKCTBA
TPUTOHOMETPHUYECKUX (PYHKITHIA
MIpH pEIICHUH 3a/1aY;

BIIQ/ICTh TIOHITHEM OOpaTHas
(GYHKIHS; TIPUMEHSTH 3TO TIOHATHE
MIpH pEIICHUH 3a/1aY;

MPUMEHSITh NIPU PEIICHUH 3a/1a4
CBOICTBA (DYHKIIMII: YETHOCTB,
MEPUOINYHOCTh, OTPAHUYEHHOCTb;

MPUMEHSITH TPU PEIICHUN
3a/1a4 nmpeoOpa3zoBaHus rpaduKoB
GbyHKIH,

BJIAJICTh MOHATUSMHU YUCIIOBAS
MOCTIE0BATEIHHOCTD,
apudmernyeckas u
reoMeTpruYecKasi Iporpeccus;

MPUMEHSITH [IPU PEUICHUH 33124
CBOMCTBA U IIPU3HAKU
apudmeTnIecKon u
F€OMETPUYECKOU MPOrPECCU.

B noeceonesnoii srcuznu u npu
UzyyeHuu opyeux yueoHvlx
npeomemos:

OTpeAeTATh MO0 rpadukam u
HCIIOJIb30BATh AJIsl PELIECHUs
MPUKJIAIHBIX 3a7]a4 CBOMCTBA
peanbHBIX MPOLIECCOB U
3aBUCUMOCTEHN (HAMOOJIBIINE U
HauMEHbIIINE 3HaUYEHUS,
MIPOMEXKYTKU BO3PACTAHUS U
yOBbIBaHUS (YHKLUH, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, aCUMIITOTHI,
TOYKH TIepernoa, mepuos u T.I1.);

HMHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOMN
MPaKTUYECKON CUTYaIluH,

OIIPENIeNIATH O TpaduKam
MPOCTEUIINE XapaKTEPUCTUKHU
MEPUOANYECKUX MPOLIECCOB B
OMOJIOTUH, SKOHOMHUKE, MY3bIKE,
PaaroCBs3H U Jp. (aMILTUTY/A,
MEPUOJI U T.11.)

Inemernmul
Mamemamuyeckozo
anaiuza

Briagets nonstuem
0eCKOHEYHO yObIBaroLIast
reoMeTpHyecKas Iporpeccus u
YMETh PUMEHSTh €ro IpH
peLICHUH 3aj1a4;

IPUMCHATH JIA PCIHICHUA 3aaa4

Jlocmuorcenue pezynibmamos
pasoena ll;

c80000HO 61ademb
CMAHOAPMHBIM ANNApPamom
mamemamu4ecko2o aHanusa 0s
BbIYUCTICHUSL NPOU3BOOHDLX




TEOPHIO MTPEJICIIOB;

BJIQ/ICTh TIOHATUSMU
OECKOHEUHO OOJbIINE U
OECKOHEYHO MaJIbIe YHCIIOBBIC
MOCTIEIOBATEIPHOCTH U YMETh
CpaBHHUBATh OCCKOHEYHO OOJIBITHE
1 OECKOHEYHO MaJIble
MOCTIEI0BATEIHHOCTH,

BJIQJICTh TIOHATHSIMU :
npou3BoIHAs (DYHKIMH B TOUKE,
MPOU3BOIHAS PYHKIINH;

BBIYUCIISITH IIPOU3BOIHEIC
DJIEMEHTAPHBIX () YHKIIMIA U UX
KOMOMHAIIHH;

uccienoBarb PyHKIUU Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

CTPOHTH IpapUKU ¥ MPUMEHSTH
K PEUICHHUIO 33]1a4, B TOM YHCIIE C
napaMeTpoM;

BJIQJICTh TIOHATHEM
KacarenbHas K TpaduKy GyHKIIUN U
YMETb MIPUMEHSTH €T0 MPU
peIIeHny 3a/1ad,

BJIJICTh MTOHATUSIMHU
nepBooOpazHas GyHKIus,
ONpEEICHHBIN UHTETPa;

IPUMEHSTH TEOPEMY
Hrrorona—Jleitbnuma u ee
CIICJICTBUS JIJISl PEIICHUS 3a]1aM.

B nosceonesnoii srcusnu u npu
uzyuenuu opyeux y4eoHoix
npeomemos:

pelaTh MpUKIaIHbIE 3aa9d U3
ouonoruu, (PU3NKU, XUMUH,
SKOHOMHUKH U JAPYTUX MMPEAMETOB,
CBSI3aHHBIE C HCCIIEIOBAHUEM
XapaKTEPUCTHK MPOIIECCOB;

UHTEPIPETHPOBATH
MOJTy4E€HHBIE PE3YIbTaThl

@yHKYUU OOHOIU nepemMeHHOU,;

€80000HO NpUMeHAMb annapam
mMamemamu4ecko2o aHanu3a s
uccnedo8anus QyHKyul u
nocmpoenus 2paguxos, 8 mom
yuce uccie008anusl Ha
8LINYKIOCb,

onepuposams NOHAMuUEM
nepe8ooopasHoll yHKyuu 0
peuteHus 3a0auy;

081a0emb 0CHOBHbIMU
ceedeHusMuU 00 unmezpae
Hviomona—Jletibnuya u e2o
npocmenuuux nPUMeHeHUsIx,

onepuposams 8 CMmaHOapmHbIX
cUmMyayusax npou3800HbIMU
8bICULUX NOPAOKOS,

yMemsb npUMeHAmb npu
peweHuu 3a0ay ceolcmea
HeNnpepvleHbIX QYHKYULL,

yMemsb NPpUMeHAMsb npu
peweHuu 3a0ay meopembl
Betiepwmpacca;

yMembyb 8bINOJIHANMD
NPUOTUINCEHHbIE BLIYUCTCHUS
(memoowl pewenus ypasnenuil,
BbIUUCICHUSL ONPEOETIeHHO20
unmeepana),

yMemsb npUMeHAmMb
NPUTLOdCEHUe NPOU3BOOHOU U
onpeoeneHHo20 uHmezpana K
peutenuio 3a0a4 ecmecmeo3HaHus;

61a0emsb NOHAMUAMU BMOPAsL
APOU3800HAS, BBINYKIIOCHb
epaghuxa ynkyuu u ymems
uccne0osams QyHKYUIO Ha
8LINYKAOCHIDb

Cmamucmuxa u
meopus
eéepoammuocmelil,
JlocuKa u
KomMOuHamopuka

OnepupoBaTh OCHOBHBIMHU
onucaTebHbIMUA
XapaKTEPUCTUKAMH YHUCIIOBOI'O
Habopa, MOHIATHEM I'eHepaibHas
COBOKYITHOCTb U BBEIOOPKOU U3
Hee;

OIEepUPOBATH OHATHUSAMU
94acTOTa U BEPOSITHOCTH COOBITHS,
CyMMa U IIPOU3BEJICHUE
BEPOSATHOCTEU, BBIUUCIIATD
BEPOSATHOCTU COOBITHI HA OCHOBE
MOJICYETAa YHCIIa UCXO/I0B;

BJIa/IETh OCHOBHBIMHU

Jocmuoicenue pe3ynomamog
pasoena ll;

umems npeocmasienue o
YEHMPAIbHOU NPeoesibHOll
meopeme;

umemsv npeocmasienue o
8b100pOYHOM KOIDPuyuenme
KOppenayuu u TUHeuHou
peepeccuu;

umems npedcmasienue o
CMAamucmuyecKux 2unome3ax u
npogepKe CmamucmuiecKoll
eunomeswl, 0 CMamucmuKe




MOHATUSMUA KOMOMHATOPHUKHU U
YMETbh UX MPUMEHSATH TIPH
pelIeHUY 3a]1ay;

UMETh MIPEJICTABICHUE 00
OCHOBaX T€OPUH BEPOSATHOCTEH;

HWMETh MPEJICTABICHUE O
JTUCKPETHBIX U HEMPEPHIBHBIX
CIy4aHBIX BEIUYUHAX, U
pacipeneneHusx, o
HE3aBHUCHUMOCTH CIYYalHBIX
BEJIMYMH;

HWMETh MPEJICTABICHUE O
MaTeMaTH4YeCKOM OXKHMIAHUU U
JUCTIEPCUU CIIy4ailHbIX BEJTUYUH,

WMETh MPEJICTABICHUE O
COBMECTHBIX pacrlpeeeHUsIX
CIIy4allHbIX BEJIUYUH;

MMOHUMATh CYTh 3aKOHa
OOJIBIIIUX YUCEN U BEIOOPOYHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEH;

UMETh TIPEACTABICHHUE O
HOPMAJILHOM pacIpeielICHIH 1
npuMepax HOPMaJIbHO
pacipeneeHHbIX CITydalHbIX
BEJIMYMH;

HWMETh MPEJCTABICHUE O
KOPPEJSALHUH CITyYaliHBIX BEJIHYHH.

B nosceonesnoti scuznu u npu
u3yueHuu opyaux npeomemos.
BBIUUCIISATH WM OLICHUBATh
BEPOSITHOCTH COOBITHI B
peanbHOM KU3HU;
BBIOMPATH METO/IBI
MTOIX OISIIIETO TIPEICTABIICHUS 1
00paboTKH AaHHBIX

Kpumepusi u ee ypoeHe
3HAYUMOCIU,

umMems npeocmasierue o Cesa3u
IMAUPUYECKUX U MEOPEMUYECKUX
pacnpeoeneHull;

umems npedcmasienue o
KOOUPOBAHUU, OBOUUHOU 3aNUCU,
08ouuHOM Oepese;

81ademsv OCHOBHbLMU
NOHAMUSAMU Meopul 2paghos
(epag, sepwuna, peopo, cmenens
8epUUHbL, NYMb 8 2page) u ymems
NPUMEHSIMb UX NPU PEUUEHUU
3a0au;

umems npedcmasienue o
0epesbsxX U yMemb NPUMEHSIMb NPU
peuteruu 3a0ay;

81ademsv NOHAMUEM CEA3HOCTb
U ymemsv npUMeHsImMb KOMNOHEHMbL
CBAZHOCMU NPU peuleHUul 3a0ay;

yMemb oCywecmesnsims nymu no
pebpam, 06x00vl pebep u gepuium
epagha;

umems npedcmasieHue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0A4U HAXOHCOCHUS.
2aMUILMOHOBA NYMU,

81a0emb NOHAMUAMU KOHEYHbLE
U CuemHble MHONCECMBA U YMemb
UX NPUMEHAMb NPU PeUeHUU
3a0ay;

ymMemb NPUMEHSIMb Memoo
mMamemamuieckou UHOYKYUu,

YMemb NPUMEHSIMb RPUHYUN
Hupuxne npu pewenuu 3a0a4

Texcmoeswie 3a0auu

Pemrate pasHbie 3a1auun
MOBBILIEHHOW TPYAHOCTH;

aHATM3UPOBATh YCIIOBHE
3aj1a4¥, BEIOUPATH ONTUMATIbHBIN
METO/ pelIeHHs 3aa4H,
paccmatpuBasi pa3IHIHbIC
METOJIbI;

CTPOUTH MOACJIb PCIICHUA
3aJ1a4d, TPOBOJINTH
JIOKa3aTelIbHbIC PACCYKICHUS TIPU
pEIIeHUH 3a7a4u;

pemarh 3a1a4u, TpeOyroIIme
nepedopa BapuaHTOB, MPOBEPKH
YCIIOBHH, BBIOOpA ONTHMAIIEHOTO
pe3ynbTarta;

aHAJIM3UPOBATH U

Hocmuorcenue pezyiomamos
pasoena |l




WHTEPIPETUPOBATH MOJTyICHHBIC
peLIeHHs B KOHTEKCTE YCIIOBUS
3a71a4um, BEIONPATh PELICHNUs, HE
MPOTHBOpPEYAIIUE KOHTEKCTY;
MIEPEBOIUTH NPH PEILICHUH
3a/1a4u UH(HOPMAITUIO U3 OJTHOM
(GOpMBI 3amKCH B APYTYIO,
UCTIOJIB3YS MPH HEOOXOJUMOCTH
CXEMBI, TaOJIHUIIBL, TPAPUKH,
JarpaMMBbl.
B nosceonesnoii scusnu u npu
usyueHuu Opyeux npeomemos:
pemaTh MPaKTHYECKUE 339U H
3a7layy U3 JIPYTUX MpeIMEeTOB

T'eomempus

Bnaners reomerpruyeckumMmu
HNOHATHUAMM IIPU PELICHUH 3a]a4 U
MPOBEICHNH MaTEMaTHYECKUX
pPacCyXJEeHUH;

CaMOCTOSITETILHO
bopMynUpOBaTH OMPECIICHUS
reOMEeTpUYECKUX QUryp,
BBIJIBUT'ATh TMIIOTE3bI O HOBBIX
CBOMCTBAxX M IPU3HAKaX
reoMeTpudeckux puryp u
00OCHOBBIBaTh UJIM ONPOBEPTaTh
nXx, 000011aTh WIIN
KOHKPETHU3UPOBATh PE3yIbTAThI HA
HOBBIX KJ1accax Guryp,
IIPOBOJUTDH B HECIIOKHBIX CIydasx
Kinaccudukanuio Guryp mo
pas3InYHBIM OCHOBaHMSIM,;

UCCIIEI0BaTh YePTEkKH,
BKJItOUYasi KoMOMHauuu ¢uryp,
U3BJIEKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HHPOPMALIHIO,
NPEJCTAaBICHHYIO HA YepTexkax;

pelaTh 3aJauu
re€OMETPUYECKOT'0 COJICPKAHUS, B
TOM YHCIIE€ B CUTYallHUAX, KOT/Ia
AJITOPUTM pEILIEHUS HE CIeyeT
SIBHO U3 YCJIOBUS, BBIITOJIHSATD
HEO0XOUMBbIE AJISl PELICHUS
3a7jauMl 1OMOJIHUTEIbHBIE
MOCTPOEHHUS, UCCIIE10BaTh
BO3MOXXHOCTH ITPHUMEHEHUS
TEeopeM U GopMYIT ISl pelIeHUs
3ajay;

yMeTh (hOpMyIIpoBaTh U
JIOKa3bIBaTh F€OMETPUYECKHE
YTBEP)KICHMUS;

BJIAJICTh MTOHATUSMH
CTEpEOMETPUU: IPU3Ma,

HUmemwb npeocmasnenue 06
akcuomamuieckom memooe;
énadems NOHAMuUEM
2eomempuyecKue Mmecma mouex
6 npocmpancmee u ymems
NPUMEHAMb UX O PeUleHUs]
3a0ay;

yMemyb npuMeHamy O
peulenus 3a0ay ceolicmed
NJIOCKUX U O8Y2PAHHBIX Y2708,
MpexepanHozo yena, meopembl
KOCUH)YCO8 U CUHYCO8 OJIA
MpexepaHHo2o yana,

gadems NOHAMUEM
NEpneHOUKYIApHOe cedeHue
NpUMbL U yMemb NPUMEHSMb
€20 npu peweHuu 3a0ay,
umems npeocmasienue o
0801ICMBEHHOCMU NPABUTLHBIX
MHO202PAHHUKOB,

enadems NOHAMUAMU
yenmpaibHoe U napaiieibHoe
NPOEKMuUposanue u NPUMeHams
UX npu NOCMPOEHUU CeYeHUll
MHO202PAHHUKO8 MemOoO0OM
npoeKyuii;

umemsv npeocmasienue o
paseepmike MHO20SPAHHUKA U
Kpamuatiuiem nymu Ha
NOBEPXHOCMU MHO202PAHHUKA,
umMems npeocmasiexue o
KOHUYECKUX Ce4eHUsX;,

umemsv npeocmasienue o
Kacarowuxcs cpepax u
KOMOUHayuy mei 8paujenus u
YyMemsb NpUMEHAMb Ux npu
peutenuu 3a0ay;

NPUMEHAMb NPU peueHuu 3a0a4




napauleJenunen, nupaMua,
TETpadp;

HMMETh IpeJCTaBlIeHUs 00
aKCUOMax CTEpEOMETPHUH U
CIIEICTBUSAX U3 HUX U YMETh
MPUMEHSTh UX MPU PELICHUU
3ajady;

YMETb CTPOUTH CEUEHUS
MHOT'OTPaHHHUKOB C
MCIIOJIb30BAHUEM PA3INYHBIX
METOJI0B, B TOM UHMCIIE U METOJIA
CIIEIOB;

UMETb NPEACTABIECHUE O
CKPEILMBAIOIINXCS NPSMBIX B
MPOCTPAHCTBE U YMETh HAXOUTh
YroJl ¥ pacCTOSIHUE MEXAY HUMU;

MIPUMEHSTH TEOPEMBI O
NapaJUIEIbHOCTH IIPSIMBIX U
IJIOCKOCTEW B MIPOCTPAHCTBE MIPU
pellIeHnn 3aj1ady,;

YMETb IIPUMEHATH
NapauIeIbHOE MPOEKTUPOBAHUE
Ui u300paxkeHus Gpuryp;

YMETb IPUMEHSATH
NEPIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH TPU PELICHUH 33a4;

BJIAJIETh IIOHATUSAMUA
OpPTOrOHAJILHOE NPOEKTHUPOBAHUE,
HAKJIOHHBIE U UX MPOEKIIHH,
YMETb IIPUMEHSTh TEOPEMY O TPEX
NEPIEHIUKYIsApax IpH peICHUN
3ajad4;

BJIA/IETh IOHATUSAMUA
paccTosiHue MeXay purypamu B
MPOCTPaHCTBE, 00U
HNEPIEHIUKYIAP ABYX
CKPEILMBAIOIINXCS MPSAMBIX U
YMETb IPUMEHSITh UX NpU
pelleHnN 3a1ad,

BJIA/IETh TIOHATUEM YT OJl MEXIY
IPSIMOM U IJIOCKOCTBIO U YMETh
IIPUMEHATH €r0 IIPU PEIIEHUN
3ajay;

BJIa/I€Th OHATUSAMU
JBYTPaHHBIN Yroj, Yrol MEXKIY
IJIOCKOCTSIMH,
NEPIEeHIUKYISPHBIE TUIOCKOCTH U
YMETb IPUMEHSATh UX IPU
pellIeHnN 3ajad,;

BJIQ/IETh NOHATHUSAMHU MIPU3Ma,
napauleJIenune U IpUMEHATh
CBOMCTBA MapajuleenuIie1a Ipu

dopmyny paccmosinus om
MOUKU 00 NIOCKOCU,
8nadems pasHbIMU cnocobamu
3a0anust NPAMOT YPAGHEHUMU
U ymemuv npuMeHsams npu
peutenuu 3a0ay;

NPUMEHSIMb NPU PEUUEHUU 3A0aY
U 0oKazamenbcmee meopem
BEKMOPHBLU MEMOO U Memoo
KOOpOuHam;

umems npedocmasiexue 00
axkcuomax oovema, npuUMeHsmo
dopmynsl 00vemos
NPAMOY20IbHO20
napanneienuneod, npusmol u
nupamuowvl, mempa’opa npu
peuleHul 3a0ay,

npuMeHsims meopemvl 06
OMHOWEHUAX 0ObEMOB Npu
peulenuu 3a0ay;

npUMeHsims UHmepan o
BLIMUCTIEHUSL 00BEMOB U
nosepxHocmetl mei 6paujeHus,
BbIYUCTIEHUSL NIOWAOU
cghepuueckozo nosica u 0ovema
Wapoeozo cnos;

umems npedcmasienue o
OBUIICEHUSIX 8 NPOCMPAHCMEE:
napannieibHoM neperoce,
CUMMempuU OMHOCUMETLHO
NIOCKOCMU, YeHMPATbHOU
cuMMempuu, nogopome
OMHOCUMENLHO NPAMOL,
BUHMOBOU CUMMEMPUU, YMEMb
NPUMEHAMb UX NPU PeueHUU
3a0ay;

umMemvb npedcmasienue o
NI0WAOU OPMO2OHANLHOU
npoexyuu,

umemv npedcmasienue o
MpexespanHoM U MHO202PAHHOM
yele u NPUMeHsmy CE0UCMEd
NIOCKUX Y2TI08 MHO202PAHHO20
Yyena npu pewenuy 3a0au;
uMemsb NPeocmasienus o
npeobpazosanuu noooous.,
2oMomemuu u ymemas
NPUMEHSMb UX NPU peteHUU
3a0ay;

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempui;




pelleHny 3ajad,

BJIAJICTh OHATHEM
MIPSIMOYT OJIBHBIN MTapaJIeIeIuIe]
Y IPUMEHSATH €ro MpU PeleHuu
3ajay;

BIIQJICTh MTOHATHSMU ITHPAMH/IA,
BU/IBI TUPAMH/I, DIEMEHTHI
NPaBUIBHON MUPaMUJIBI U YMETh
NPUMEHSTH UX MPH PEIICHUH
3ajay;

UMETD MPECTABICHHUE O
TeopeMe Ditepa, MpaBUIbHBIX
MHOT'OIpaHHHKaX;

BJIAJICTh MMOHATUEM ILJIOIIATH
MOBEPXHOCTEH MHOIOTPAaHHUKOB U
YMETb MPUMEHSATH €ro0 MpH
pelLIeHNH 3ajay;

BJIQ/IETh IOHATUSAMU TeJa
BpaleHus (UINHAP, KOHYC, HIap
U cdepa), X CCUCHUS U YMETh
MPUMEHSTh UX MPU PEeLICHUU
3ajay;

BJIAJIETh MOHATUSIMH
KacaTeJbHbIE MPSMBbIE U
IUIOCKOCTH U YMETh IPUMEHSITD U3
NIPU PELICHUH 3a]ay;

UMETh MPEACTABIICHUS O
BITMCAHHBIX U OMHCAaHHBIX chepax
U YMETb IPUMEHSTh UX TIPU
pellIeHny 3ajad,

BJIAJICTh MOHATUSMH 00BEM,
00bEMbI MHOTOTPaHHUKOB, TEJl
BpallleHUs U TPUMEHATDb UX MPU
pelLIeHUH 3aj1ay;

UMETP MPEJCTABICHHUE O
pa3BepTKe MIINHIpPA U KOHYCA,
TUTOIA/IM TTIOBEPXHOCTH IIMJIMHAPA
Y KOHYCa, yMETh IMMPUMEHSTh HX
MIpU pEIICHUH 3a/1aY;

UMETD MPECTABICHHUE O
iomaau chepbl 1 yMeTh
MPUMEHSITH €r0 IPH PEIIeHUN
3ajay;

yYMETh peuiaTh 3a7auu Ha
KOMOMHAIIMY MHOTOI'PaHHUKOB U
TEJI BpPaIlCHHUS,

HMMETh MPEJCTaBIICHUE O
1oJ100MH B MIPOCTPAHCTBE U YMETh
pemaTh 3aJa9i Ha OTHOILICHHE
00BEMOB ¥ IUJIOLIAEH
MOBEPXHOCTEH MOT0OHBIX PUTY.
B noeceonesnoti srcuznu u npu

yMmemb NpUMeHAmMb hopmyivl
00beM08 npu peutenuu 3a0a4




u3yueHuu opyaux npeomemos.
COCTaBIISITh C UCIIOJIb30BAHUEM
CBOMCTB reoMeTpruecKux Guryp
MaTeMaTUYeCKUe MOJIEIH IS
pelIeHus 3aa4 MPaKTHIECKOro
XapakTepa ¥ 3a/1a4 U3 CMEKHBIX
JTUCIUIUINH, UCCIIEIOBATH
MOJy4E€HHBIE MOJICTU U
MHTEPIPETHPOBATH PE3YIbTAT

Bexmoput u
Koopounambl 6

BJ'IaI[eTL MOHATHUAMU BEKTOPLI
H UX KOOPAWHATLI,

Hocmuoicenue pesyromamos
paszoena ll;

npocmpancmee YMETDH BBINIOJHATE OIIE€pauu HAxoo0ums oovem
HaJl BEKTOpPaMH; napanneienuneoa u mempa’opa,
WCTIOB30BaTh CKAJISIPHOE 3A0aHHBIX KOOPOUHAMAMU CEOUX
IPOM3BE/ICHUE BEKTOPOB MPU BepULUH;
peLIeHUH 3aj1ay; 3a0aeamv npsAMYIo 6
MIPUMEHSTh YpaBHEHHE npocmpancmee;
IJIOCKOCTH, (POPMYITy pacCTOSTHHS HAaxoO0ums paccmosmue om
MEXy TOYKaMH, YpaBHEHHE MOYKU 00 NIOCKOCMU 8 Cucmeme
cdepsl IpH peLIeHUH 3a71ay; KOOpOUHAam;
IIPUMEHSTHh BEKTOPBI U METO HaxoO0ums paccmosiHue mMexncoy
KOOpJMHAT B MPOCTPAHCTBE TPU CKPeWUBaOWUMUCS NPAMBIMU,
pELICHUH 3a7a4 3a0aHHBIMU 8 CUCeMe
KOOpOUuHam
Hcemopusn Nmets nipencraBieHne o Hocmuoicenue pe3ynbmamos
Mamemamuxu BKJIAJIC BBIAAIOIINXCS paszoena ll
MaTeMaTHKOB B Pa3BUTHE HAYKH;
MMOHUMATh POJIb MATEMAaTHKHU B
pasButuu Poccun
Memoowt Hcnonp30BaTh OCHOBHBIE Hocmuoicenue pesyiomamos
MamemamuKu pazoena ll;

METO/Ibl JOKAa3aTeNbCTBA, IPOBO-
JUTh J1OKa3aTeJIbCTBO U BBINOJI-
HATH OIIPOBEPIKEHUE;

IIPUMEHATH OCHOBHBIE METO/IBI
peLICHUs MATEMAaTUYECKUX 3a/1a4;
Ha OCHOBE MAaTeMaTH4YECKUX

3aKOHOMEPHOCTEN B IPUPOLIE
XapaKTepU30BaTh KpPacoTy U
COBEPULICHCTBO OKPYXKAIOIIETO
MUDPA U IPOU3BEIEHUIN UCKYCCTBA;
IIPUMEHSATH [IPOCTEUILINE
IIPOrpaMMHBIE CPEJICTBA U
AJIEKTPOHHO-KOMMYHUKALIHOHHBIE
CUCTEMBI [IPU PELICHUU MaTeMa-
THYECKHX 3a/1a4; I10JIb30BaThCSA
IIPUKJIAHBIMA ITPOrPaMMaMH U
IIporpaMMaMu CUMBOJIbHBIX
BBIYMCIICHHUM JIJIS1 UCCIIEIOBAHMS
MaTeMaTHYeCKUX OOBEKTOB

NPUMEHAMb MAMeMamuiecKue
3HAHUA K UCCTEO08AHUIO
OKpYJHcaroueco mupa
(Mooenuposanue gusuueckux
npoyeccos, 3a0auu IKOHOMUKU)

Conep:xanue yueoHoro npeamMera « Martematuka» (10 — 11 kiacen)

Ba3zoBblii ypoBeHb

Komnencupyromas 6a3oBasi nporpamma
Auredpa 1 HayaIa MaTeMaTH4YeCKOI0 aHAJIN3a
HatypanbHble uyncina, 3anuch, pa3psaHble ciaraemele, apudmernaeckue aeincTeus. Yncna



U JecATUYHAas cucreMa cuucieHus. HarypanbHble 4ucia, AeTUMOCTh, TPU3HAKU JETMMOCTH Ha
2,3,4,5,9, 10. Paznoxenue uncia Ha MHOXKUTenU. Octatku. Pemenune apudmernyeckux 3agad
MPaKTUYECKOT'0 COACPIKAHMUS.

Llenbie yncna. Moayiib 4nciia U €ro CBOMCTBA.

Yactu u gonu. [pobu u geiictBust ¢ apobsmu. Okpyrienue, npubnmxeHue. Pemenne
MPAKTHYECKUX 33724 Ha MPUKHUJIKY U OIICHKY.

[IponienTrl. Pemenue 3a1a4 mMpakTHYECKOTO COIEPKAHUS HA YacTH M NPOIeHTHI. CTeneHb
C HaTypaJIbHBIM U LIENbIM NOKa3areneM. CBoiicTBa cteneHeld. CTaHIapTHBIM BUJ YUCa.

Anrebpandeckue BeIpaXeHHsI. 3HaUCHUE alreOpanvaecKoro BEIPaKEHUsI.

KBanparusiii xopenb. M300paxenue uyucina Ha uyuciaoBod mnpsMoil. IlpubnmxenHoe
3HaUEHUE UPPALIMOHAIBHBIX YHCEIL.

Ilonamue mnozounena. Pasznorncenue muozounena Ha MHOdcumenu. YpaBHEHUE,
KOPEHb ypaBHEHMS. JIMHEHbIE, KBaJIpaTHbIE YPaBHEHMS U CUCTEMBI IMHEHHBIX YPABHEHUM.

Pemenue npocredmmx 3a7ad Ha JBUKEHHE, COBMECTHYIO padoTy, IpouLeHThl. YncioBbie
HEPaBEHCTBA U WX CBoiicTBa. JIMHEIHbIE HEPaBEHCTBA C OJHON MEPEMEHHOM M MX CUCTEMBI.
Uucnoseie mpoMexkyTku. OObeMHEHNE U TIEPECEUCHHE IPOMEKYTKOB.

3aBUCHUMOCTh BEUYMH, (QYHKIIHS, apryMEHT U 3HAU€HHE, OCHOBHbIE CBOMCTBA () YHKIIHIA.
I'padpux Gpynkiun. Jluneiinas ¢pynkius. Ee rpaguk. YrioBoit koadduuneHT npsamoii.

Ksaopamuunas ¢ynxyus. Ipagux u ceoticmea readpamuunou Gyukyuu. epagux

dynxyuu Y = «)(_ I'pagpux pynxyuu y = E
X

Hynmu ¢yHKIMM, TPOMEXYTKA 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (BO3pacTaHUE WIIN
yObIBaHHE) Ha 4YHCJIOBOM TMpoMexyTke. Hawmbomnpiiee W HauMeHbIllee 3HAYCHHE (YHKIIHU.
[Mepuoanueckue GyHKIUN U HAUMEHBIIUN TIEPUOI.

I'panycnas mepa yrna. TpuroHomerpudeckass OKpYXHOCTh. OrmpenencHue CHHYCA,
KOCHHYCa, TaHIeHCa TMPOU3BOJIBHOTO yria. (OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
3naueHus Tpuronomerpudeckunx ¢pyukiuit ans yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.

Tpagpuxu mpueconomempuueckux @ynxyuii Y = C0SX: Y = sinx, y =1tgx,

Pewenne IIPOCTENIINX TPUTOHOMETPUUYECKUX YpaBHEHUI c [IOMOIIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH.

Ilonamue cmenenu c deiicmeumenvHbvlm nokasamenem. IIpocreillne nokazarenbHbIe
ypaBHEeHHS U HepaBeHCTBA. [lokazaTenbHas QyHKIUA U ee TpaduK.

Jlorapupm umcna, OCHOBHBIE cBoicTBa Jorapudma. JlecaTuuHwlid  jorapudm.
[Ipocreiimme norapudmuyeckre ypaBHeHHMs U HepaBeHcTBa. Jlorapupmuueckas GyHKUIUS U ee
rpaduk.

[onstue crenennoi pynkuuu u ee rpaduk. [Ipocreiinme nppanoHalIbHbIE YPaBHEHHUS.

KacarenpHast k rpaduky ¢yakuuu. I[loHsTne nmpom3BoaHOM (YHKIMM B TOYKE Kak
TaHTEHC yrjla HakKJIoHA KacaTenbHOW. ['eomerpuueckuii W (PU3MUECKUI CMBICT MPOU3BOIAHOM.
[Ipon3BOoHEIE MHOTOUYJIEHOB.

Touku 3KcTpeMyMa (MakCUMyMa B MHHHMYMa). Hccnedosanue snemMenmapHulx (pynkyuil
HA MOYKU IKCIMPEMYMA ¢ NOMOubIo npouseooHou. Haenaonas unmepnpemayus.

Tonsmue nepsoobpasnoti gpyukyuu. Duzuueckuii cmovici nepsoodpasnou. Ilonsmue 06
uHmezpae Kaxk naowaou noo 2papuxkom GyHKyuu.

I'eomeTpus

@urypsl Ha INTIOCKOCTH U B IpocTpaHcTBe. JinHa u miomans. [lepuMerpsl U miomanu
dburyp.

[TapannenbHOCTb U NEPIEHIUKYIPHOCTD MPSMBIX U TUIOCKOCTEH.

TpeyronbHUKH. Bune TPEYrOJIbHUKOB: OCTPOYT OJIbHBIE, TYIOYTOJIbHBIE,
npsmoyroibHbie. KaTer npotus yria B 30 rpaaycoB. BHenHuii yroa TpeyroiabHHKA.

buccekrpuca, Mequana U BbICOTa TPEYTOJIbHUKA. PaBEHCTBO TPEYrOJbHUKOB.

Pemenue 3a1a4 Ha kieT4aToi Oymare.

PaBHOOEIpeHHBIN ~ TPEYrojbHUK, PAaBHOCTOPOHHUK  TPEYrOJIbHUK. CaoiicTBa
pPaBHOOEPEHHOT0 TPEYTrOIbHUKA.

CooTHomIeHNsT MEXJAYy CTOPOHAMM U yIJIaMd B NIPSIMOYIOJIbHOM TPEYTOJbHUKE.



Tpuronomerpruueckre (GYHKIUH YIJIOB B MPSMOYTrOJIBHOM TpeyroibHuKe. Teopema I[ludaropa.
[IpumeHeHne TeopeM CUHYCOB U KOCHHYCOB.

YeThIpeX yroJbHUKHU: apauieiorpaMM, poMO, MPSIMOYrOIbHUK, KBAApaT, TPANCHs U UX
cBoiicTBa. CpenHsist TUHUS TPEYTOJIbHUKA U TParelnH.

Buinyxknvie u  nesvinykivie ¢ueypwi. Ilepumerp MHoroyronpHuka. I[lpaBuibHBIN
MHOT'OYT OJIbHUK.

VYTI1bl Ha IJIOCKOCTH U B IPOCTpaHCTBE. BepTHKanbHbIE M CMEKHBIE YIJIbL.

CyMMa BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U YETHIPEX YT OJIbHUKA.

CootHolieHus B KBaJipaTe U paBHOCTOPOHHEM TpeyrojpHUKe. Jlnaronanu

MHOT'OYT OJIbHHUKA.

[TonoOHbIE TPEYrOIbHUKY B MIPOCTEHIINX CITYYasiX.

DopMyITBI TUIOIIAAN IPSIMOYT'OJIbHHKA, TPEYroJIbHUKA, pOMOa, Tparenuy.

OxpyxHocTh U Kpyr. Paguyc u auamerp. [lyinHa OKpYXKHOCTH M IUIOIIAAb Kpyra. Yucio
7. BnucaHHbld yroi, B 4YacTHOCTH Yroji, onuparomuiics Ha auamerp. KacarenbHas K
OKPYXHOCTH U €€ CBOUCTBO.

Ky6. CootHomienus B kyoe.

Tetpasrap, npaBUIBLHBINA TETPAdIP.

[IpaBuiibHas nupamuaa u npusma. I[psmas npusma.

Hzobpadsxcenue Hekomopvlx  MHO202pAHHUKO8 Ha  naockocmu.  IIpsIMOYroiabHBIN
napauienenunen. Teopema llughazopa 6 npocmpancmse.

3aauy Ha BBIYUCIIEHUE PACCTOSIHUN B IPOCTPAHCTBE C MOMOILBI0 TeopeMbl [Iudaropa.

Paseepmxa npsmoyzonvnozo napannenenuneoa.

Konyc, numunap, map u cdepa.

Ilpoexyuu ¢ueyp na naockocms. H3zobpasicenue yunumopa, KOHyca u cgepvl Ha
NJIOCKOCMU.

Ilonamue 06 obvemax men. Vcnonp3oBaHuEe UIsl peUIeHHs 3a7ady Ha HaXOXKJACHUE
TeOMETPUYECKUX BENUYNH GopMya 00beMa MPU3MBI, IUIWHIpPA, THPaMUIbl, KOHYCA, [apa.

Ilonamue o nodobuu na niockocmu u 6 npocmpancmee. OTHOIICHUE IUIOMIAACH U
00bEMOB MO00HBIX QUTYP.

BepositHoCTb ¥ cTaTHCTHKA. JIOTHKA 1 KOMOMHATOPUKA

Jloruka. BepHble u HeBepHbIe yTBepkAeHUs. Cneacrsue. Konmpnpumep.

Mmnooicecmeso. Tlepebop BapuaHTOB.

Tabauipl. CTond4aTeie U KPyroBbie JUArpamMmbl.

UYucnossle Habopsl. CpenHee apudmerndeckoe, MearaHa, HauOoIblIee U HauMEHbIIEe
3HA4YeHMUs. [[pumepsl U3MEHUUBLIX BENUYUH.

Yacrora u BeposATHOCTh cOObITHA. CiydailHbli BbIOOp. BhrumcieHue BeposSTHOCTEH
COOBITHI B OIBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMHU.

Hezasucumvle cobbimus. Qopmyna cnoxcenus 6eposmuocmel.

Ilpumepor cayuavinvix eenuuun. Pasnomeprnoe pacnpedenenue. IIpumepvl HOpMaIbHO2O
pacnpedenenus 8 npupode. llonamue o 3akoHe OOIbUUX YUCe].

OcHoBHasi 6a30Basi IporpaMma

Anare0pa u Hayaja aHaJIM3a

[ToBTOpenue. Pemenue 3agad ¢ MCIOIB30BAHUEM CBOWCTB UMCENl U CUCTEM CUHCIICHMS,
JIETUMOCTH, JIOJIE M 4YacTel, MPOLUEHTOB, MOAYJIEN uuceln. PemeHue 3amad ¢ MCHIOIb30BaHUEM
CBOICTB CTENEHEHM W KOpPHEH, MHOTOWICHOB, NPEOOpa3oBaHWN MHOTOYWIEHOB W JIPOOHO-
palMOHAJIBHBIX BBIPAXKEHUM.

Pemenune 3amay c MCNONb30BAaHMEM TIpajyCcHOW Mepbl yria. Monaynb uucia U €ro
cBoiicTBa.Pemenne 3agay Ha JBMKEHME U COBMECTHYIO pabOTy € IOMOIIbIO JIMHEHHBIX
Y KBa/IpaTHBIX YpaBHEHUN W HUX cucTeM. PemieHue 3a7ad ¢ MOMOILBIO YHCIOBBIX HEPABEHCTB
U CUCTEM HEpPaBEHCTB C OJHOM IEPEeMEHHOW, C MPUMEHEHHEM H300paKeHUs
YHCIIOBBIX TPOMEKYTKOB.

Pemenue 3amau ¢ uCnonab30BaHUEM YMCIOBBIX (GYHKIUN U UX rpadukos. Mcnonas3oBanue
CBOMCTB M TpaMKOB JTUHEHHBIX U KBAJPATHUHBIX (PYHKIMI, 0OpaTHON MPOMOPIHOHATILHOCTH H

¢byakun Y= A{ I'padmueckoe perieHre ypaBHEHU U HEPABEHCTB.



Tpuronomerpudeckasi OKpYXHOCTb, paduannas mepa yena. CHHYC, KOCHHYC, TaHTCHC,
KOMaueeHc TIPOM3BOIBHOrO yriia. OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO M CIIEACTBUS W3
Hero. 3HaueHus TpuronoMerpuuecknx Gynkuuit pis yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (

m T T T

0,—, ==, =
6 43 2 pan). Dopmynvl CLOdNCEHUs MPUSOHOMEMPUYecKUx @OYHKyull, Gopmynvl
npueeoenus, opmynsl 080UHO20 apeyMeHma.

Hynu Qynkuny, npoMeXyTKHM 3HaAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HauOombmiee u
HauMeHblee 3HaueHue ¢pyHnkiuu. [lepuoanueckue ¢yHKIMN. YeTHOCTh M HEYETHOCTh () YHKIIHIA.
CnooicHole pynkyuu.

y=cosX,y=sinx,y=tgx y = ctgx

Tpuronomerpuueckue QyHKIUU
CaoiicTBa ¥ rpaIKu TPUTOHOMETPUUYECKUX (PYHKIIUH.

ApKKOCHHYC, apKCHHYC, AapKTaHTe€HC 4Mcha. Apkkomaneenc wuucna. Ilpocreiimue
TPUTOHOMETPUYECKHE ypaBHEHHS. PelieHne TpuroHoMeTpuyecknx ypaBHEHUH.

Obpamnvle mpuconomempuyeckue @yuKyuu, ux ceoticmea u 2paguku. Pewenue
NPOCMeuuux mpuecoHOMempuiecKux HepageHcms.

Crenenb ¢ JeHCTBUTENBbHBIM IIOKa3aTeleM, CBoiicTBa cremeHu. IIpocreifmue
NIOKa3aTeNbHbIC YpaBHEHHs U HepaBeHCTBa. [lokazarenpHas G yHKINS U €€ CBOWCTBA U IpaduK.

Jlorapupm uwmcna, cBoiictBa Jorapupma. Jlecarumuneiii  jorapudMm.  YHucio e

O yHKIMSA

Hamypanvnwiii no2apugm. [IpeoOpa3zoBanue J0rapupMHUECKUX BBIPAKECHUI.
Jlorapudmuueckie ypaBHEHUsI U HepaBeHCTBa. Jlorapudmuyeckas (QpyHKUIUS U €€ CBOWMCTBA U
rpaduk.

Crenennas ¢pyHKIMS 1 ee cBolicTBa U Tpaduk. MppannoHanbHble ypaBHEHHUS.

Memoo unmepeanos 01 pewieHus HepageHcma.

[IpeobpazoBanus rpadukoB QyHKIUNA: CABUT BAOIH KOOPJIWHATHBIX OCEH, paCTsHKEHUE U
cKaTtue, OTpaXEHHE OTHOCUTENbHO KOOpIMHATHBIX oced. ['paduyeckre METOAbl peEIICHUS
YPaBHEHUN M HEPABEHCTB. PerieHue ypaBHEHUN M HEPABEHCTB, COAEPKAIIMUX NMEPEMEHHYIO MO
3HaKOM MOJIYJISI.

Cucmembul nOKa3amenvHulX, 102apupMuueckux u uppayuoHalvHvix ypasrenuu. Cucmemol
NOKA3aMeNbHbIX, 102apUPMULECKUX HEPABEHCNE.

Bzaummno obpamuvie pynxyuu. I paguxu 63aumuo oopammusix QyHKyui.

VYpasuenus, cucmemol ypasuenuii ¢ napamempom.

[IpousBonnas ¢pynkuuu B Touke. Kacarenpnas k rpaduky pynkiuu. ['eomerpuueckuii u
¢uzmyeckuid  cmbica  npousBogHOM. I[lpomsBomnHble sneMeHTapHbIX GyHKUMA. [Ipasuna
oughgepenyuposanusi.

Bmopas npouszsoonas, ee ceomempuueckuil u puzuuecKull CMulCiL.

[ToHsTHE O HEMPEPBIBHBIX (PYHKIUAX. TOUYKH 3KCTpemMyma (MakCHMyMa ¥ MHHHMYyMA).
HccnenoBanue sneMeHTapHBIX (PYHKIMNA Ha TOUKH SKCTpeMyMa, HauOoJbllee U HauMEHbIIIEe
3HAUEHUE C TIOMOIIBI0 TPOHU3BONHON. [locmpoenue epagukos GyHkyuti ¢ NnOMOWBIO
npouseoonvlx. Ilpumenenue npouzeoo0Hol NpU peuleHuu 3a0au.

[lepBooOpasnas. [lepsoobpasnvie snemenmapuvix yukyuil. Ilnowaov KpusonuneuHou
mpaneyuu. Popmyna Hviomona-Jletionuya. Onpedenennsiii unmezpai. Bwiuucienue niaowaoeti
NIOCKUX ucyp u 06bemos men 8paujenus ¢ NOMOubIo Unmezpaa.

I'eomeTpus

[ToBTOpenue. Pemienue 3a1au ¢ mpUMeHEHUEM CBOMCTB (UT'Yp HA MJIOCKOCTH. 3ajaud Ha
JIOKa3aTeNbCTBO M TIOCTPOCHHE KOHTPIpUMEpoB. Vcmonb3oBaHWe B 3ajadax MPOCTEHIINX
JOTMYeCKHX TpaBui. Pemenwe 3agay ¢ HCIONB30BaHHEM TEOPEM O TPEYrodbHUKAX,
COOTHOUIEHHUM B MPSAMOYTOJbHBIX TPEYrOJIbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXyrojlbHUKAMHU.
Pemenue 3amau ¢ ucnonb3oBaHueM (AKTOB, CBS3aHHBIX C OKPYXKHOCTAMHU. Pernenue 3amgau Ha
U3MEpPEHMs] Ha IUIOCKOCTH, BBIUMCIEHME MJIUH M IUlomaneil. Pewenue 3adau ¢ nomouyvio
8EKMOPO8 U KOOPOUHAM.

Harnsigaas crepeomerpust. @urypsl ¥ ux u3oOpaxkeHus (KyO, mupamuaa, MpU3Ma).
OcnogHule nousamus cmepeomempuu u ux ceoticmea. CedeHns Kyda v TeTpadipa.

Touka, mpsiMasi ¥ TUIOCKOCTh B MPOCTPAHCTBE, aKCHOMBI CTEPCOMETPHUH M CIICACTBHUS U3



HUX. B3auMHOe pacnojgokeHue NpsMbIX M INIOCKOCTE B mpocTpaHcTBe. [lapamienbHOCTh
OPSIMBIX U TIOCKOCTEH B MpocTpaHcTBe. M300paXkeHre MpoCcTeHIINX MPOCTPAaHCTBEHHBIX (UTryp
Ha IJIOCKOCTH.

PaccrosiHus Mex 1y GUTypaMu B TIPOCTPAHCTBE.

Vbl B mpocTpancTBe. [lepneHIuKymsipHOCTb MPSMBIX U TIOCKOCTEH.

[Mpoekuust ¢uryper Ha TUIOCKOCTh. [IpU3HAKM MEPHIEHAUKYISIPHOCTH TMPSMBIX U
IIJIOCKOCTEN B IPOCTpaHCTBE. TeopeMa o Tpex NepneHIuKyIsIpax.

Mpuororpannuku. [lapamnenenunen. CBoiicTBa NPSIMOYroJbHOTO TapajuleJenuneaa.
Teopema Iludaropa B mnpoctpanctBe. Ilpusma u mnupamupa. llpaBuibHas nupampaa u
npaBWIbHAS Tpu3Ma. [IpsiMast mupamuia. DIeMEHThI IPU3MBI ¥ ITAPAMUIBL.

Tena BpameHusi: UWIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOMCTBa MPSIMOIO
KPYroBOT'0 IIMJIHHJIPA, MIPSMOr0 KPYroBOro KoHyca. M300paxkeHue Tel BpalieHus Ha TUIOCKOCTH.

Ilpedocmasnenue 06 yceuennom KoHyce, ceuenusi konyca (napanieivbHoe OCHOBAHUIO U
npoxoosiujee uepe3 Gepuiuny), cevenus yurunopa (napaiieivbHo u NepneHOuKyIsIpHO OCU),
ceuenus wapa. Pazeepmra yununopa u kouyca.

Ilpocmetiwue KomMOUHAYUU MHO20SDAHHUKOS U mMel  8pauwjeHusi mexcdy cooOoll.
Brruucnenue s1eMEHTOB MPOCTPAHCTBEHHBIX (Guryp (pebpa, auaroHanw, yriel). Ilmomans
MOBEPXHOCTHU MPABUILHON MUPAMUIBI M MIPSIMON MTPU3MBI.

[Tnomanas MOBEPXHOCTH MPSIMOTO KPYrOBOT'O IMJIMHAPA, MPSMOr0 KPYroBOro KOHYcCa M
niapa.

[Tonstre 06 o6beme. OOBEM MUPaMUIBI U KOHYCA, TPU3MBI U IWHHIpa. O0beM 11apa.

Ilooobuvie mena 6 npocmpancmee. COOTHOIEHHUSI MEXKY TUIOIIASIMHA MTOBEPXHOCTEH U
00beEMaMH MOAOOHBIX TEI.

Jsudicenuss 6 npocmpancmee. NApaNNelbHLILL NEPeHOC, YEHMPATbHAsL CUMMEmpUs,
cummempusi omHocumenvHo niaockocmu, nosopom. Ceoticmea Oeudicenuti. Ilpumenenue
O0BUINCEHULL NPU PeUleHUU 3a0ay.

BexTopsl 1 xoopauHatel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha
YHCIIO, Yroll MEXIy BekTopamu. KoumMHeapHble MW KOMIUTAHApHBIE BEKTOpHL. CkansapHoe
npouzeedenue 6ekmopos. Teopema o0 pasnoxceHuu 6eKkmopa no mpem HeKOMHIAHAPHBIM
sekmopam. CranapHoe npoussedenue 8eKmopos 6 koopounamax. Ilpumenenue eekmopog npu
peuterHuy 3a0ay4 Ha HaxoHcOeHue paccmosanuil, OUH, niouaoell u 00bemMos.

Ypaeuenue nnockocmu 6 npocmpancmee. Ypasnenue cghepvl 6 npocmparncmee. Popmyna
0151 8bIYUCTICHUS PACCMOSIHUSA MeAHCOY MOUKAMU 8 NPOCMPAHCIEe.

BeposiTHOCTB U cTaTHCcTHKA. PaboTa ¢ JaHHBIMH

[ToBropenue. Pemenue 3amau Ha TaOIM4YHOE W TpadUUecKoe IMPEICTaBICHHE IaHHBIX.
Hcnonp30BaHuEe CBOMCTB M XapaKTEPUCTUK UYMCIOBBIX HAOOPOB: CPEIHUX, HAWOONBLIETO U
HAUMEHBIIIETO 3HAYEHUS, pa3Maxa, oucnepcuu. Pewenue 3ad0au Ha onpeleieHue yacmomul u
geposimHocmu  coovimuil. Buluucnenue eeposammuocmeti 6 ONLIMAX C  PABHOBOZMONCHHIMU
nemMeHmapHuiMu ucxooamu. Pewenue 3aday ¢ npumenenuem komounamopuxu. Pewenue 3a0au
Ha BbIYUCIEHUEe BePOAMHOCIeEl He3dBUCUMBIX COObIMUL, NpUMeHeHue GQOopMYIbl ClONHCEeHUs
seposimuocmell. Pewenue 3a0au ¢ npumenenuem ouazpamm Diiiepa, Oepesa eposmHOCHIEN,
dopmynvl bepruynnu.

Ycnosnas eeposmunocmo. Ilpasuno ymnooicenus eeposmmuocmeti. @Popmyna NOaHOU
8epOSIMHOCMU.

Jluckpemnvle cayuauinvle eenuuunsbl U pacnpedenenus. Hezasucumovie cuyyaiinvie
genuuunvl. Pacnpedenenue cymmvl U NPOU3BEOCHUS HE3ABUCUMBIX — CAYUAUHBIX GENUYUH.
Mamemamuueckoe odxcuoanue u OuUcnepcus cay4auHou GeaUyUHbI.

Mamemamuueckoe  odcudanue u  OUCnepcusi  CyMMbl  CAVYAUHLIX — GEIUYUH.
T'eomempuueckoe pacnpedenerue. bunomuanvroe pacnpeoeneHue u e2o c8olUCmad.

Henpepuvignvie cayuaiinvie eenuuumnvl. Ilonamue o niomuocmu — 6epoOAMHOCIU.
Paenomeprnoe pacnpeoenenue.

IlokazamenvHoe pacnpeoenenue, e2o napamempbi.

Ilonsamue o HopmanvHom pacnpeodenenuu. llapamempsl HOPMANbHO2O pACHpeOeNeHUs.
Ipumepvl cyuainblx GeruduH, NOOYUHEHHBIX HOPMATLHOMY 3aKoHy (noepewnocms uzmepenuil,



POCm uenosexa).
Hepasencmeo Yebviwesa. Teopema bepuynnu. 3axon Oonvuux uucen. Bvibopoumwviii
Memoo usmepenus gepoamuocmell. Ponv 3axona bonbuux uucen 6 Hayke, npupooe u ooujecmae.
Kosapuayus 0eyx cnyuatinoix eenuuun. Ilonamue o koagppuyuenme Koppensyuu.
Coemecmubie HaONOOEHUs 08YX CLYYAUHBIX 8eUYUH. Bbibopounblil Koaghduyuenm Koppenayuu.

Yri1y0/1eHHbI ypOBeHb

AuireOpa ¥ HayaJia aHaJIM3a

[ToBTOpenue. Pemienne 3agady ¢ MCHOJb30BAaHUEM CBOWCTB UMCET U CHUCTEM CUUCICHUS,
JIETUMOCTH, JTOJIEM M 4YacTeW, MPOLEHTOB, MOAYJIEN uucell. PemeHue 3amad ¢ MCIOIb30BaHUEM
CBOICTB CTENEHEM W KOpHEH, MHOTOWICHOB, MPEoOpa3oBaHWN MHOTOYWIEHOB W JIPOOHO-
palMOHAJIBHBIX BhIpaXKEHUH. Perienne 3ai1au ¢ UCoabp30BaHUEM IPayCHOM Mephl yriia. Moayinb
Yucia U ero cBoWcTBa. Pemenue 3a1a4 Ha IBUKEHHE M COBMECTHYIO pabOTy, CMECH M CIUIABHI C
MOMOIIIbIO JIMHEHHBIX, KBaJIpaTHBIX U JIPOOHO-pallMOHAIBHBIX YpaBHEHUHN U UX cUCTeM. Pemienue
3ala4 C TOMOIIBIO YHCIIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C
NpUMEHEHHEM M300paKeHUsI YHUCIIOBBIX IPOMEXKYTKOB. PelieHue 3agay ¢ HCHOIb30BAaHHEM
YHCIOBBIX (YHKIMKA M uX rpaduxoB. Vcrmomp3oBaHHe CBOWCTB M TPadUKOB JMHEWHBIX H

KBaJIpaTUYHBIX (YHKIUH, OOpaTHONU MPONOPLUHOHAIBHOCTH U QYHKIMH Y = \)(_ I'paduueckoe

pelIeHHE ypaBHEHUWW M HEpaBeHCTB. lcronp30BaHHWE oOlepauvil HaJ MHOXECTBAMU U
BBICKa3bIBaHUSIMU. VICTIOIB30BaHNE HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOW IMEPEMEHHOM,
YHCIIOBBIX MPOMEXKYTKOB, UX OOBEIUHEHHI U mepecedyeHuid. [IpuMeHeHue mpu perieHuu 3agad
CBOMCTB apuU(METHUECKOW M TEOMETPUYECKOH MPOrpeccud, CYMMHpPOBaHHMS OECKOHEUHOM
CXOJISIEHCS TEOMETPUUECKON MPOTPECCUH.

MuoxxecTBa (YHCIIOBBIE, T'€OMETPUYECKUX (Uryp). XapakTepUCTHYECKOE CBOWCTBO,
JJIEMEHT MHOXECTBa, IYCTOE, KOHEYHoe, OeckoHeuHoe MHOXecTBo. CmocoObl 3amaHus
MHOKecTB [logmHoxkecTBO. OTHOIIEHUS TPUHAAICKHOCTH, BKIIOUEHHUS, paBeHCTBa. Omneparuu
Haj MHokecTBamH. Kpyrm DOiinepa. KoHeuHble W OCECKOHEYHBIC, CUCTHBIE W HECUYECTHBIC
MHOKECTBa.

HctuHHbIE W JOXKHBIC BBICKA3bIBaHWsS, OINEpPAllMM HAJ BBICKA3BIBAHHSIMH. Aneebpa
gvickasvieanuu. CBS3b BBICKA3bIBAHMM C MHOXECTBaMH. KBaHTOpBI CyIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcHosHble no2uyeckue npasuia. PelmeHue JOrHYecKux 3agad C
WCITIOJIb30BAaHUEM KPYTOB DWIepa, OCHOBHBIX 102UHECKUX NPABUL.

Ymozakmrouenus. OOOCHOBaHHS W JI0OKa3aTeNbCTBO B MaTeMmaTwke. Teopembl. Bumsl
MaTeMaTHYeCKUX YTBEPXKACHUU. Buowli odoxkazamenscms. Mamemamuieckas UHOVKYUAL.
Ymeepowcoenus: obpamnoe Oannomy, npomusononodcHoe, 00paAmMHOE NPOMUBONOTIOHCHOMY
oannomy. IIpu3HaK ¥ CBOMCTBO, HEOOXOJIMMBIC U JOCTATOYHbIE yCIOBHS.OcHOGHAs — meopema
apupmemuxu. Ocmamku u  cpasHenus. Aneopumm  Esxnuoda. Kumatickas meopema 06
ocmamkax. Manas meopema @epma. Q-uunvie cucmemvl cuucienus. Pyukyusa Junepa, 4ucio u
cymma oenumenel HAMYPAIbHO2O YUCIA.

Panuannas wmepa yria, TPUTOHOMETPUYECKAs OKPYKHOCTb. TPUTOHOMETPUUECKHE
GbyHKIUU yucen U yrioB. DopMylbl MPUBEICHUS, CIOKCHHS TPUTOHOMETPUYECKUX () YHKITUH,
(¢bopMynbl ABOWHOTO M TMOJIOBUHHOrO aprymenta. IIpeoOpazoBanue cymMmbl, pPa3sHOCTU B
MIPOU3BEIEHUE TPUTOHOMETPUUECKIX (DYHKIUN, 1 HA0OOPOT.

Hynu QyHknum, nOpoMeKyTKH 3HAKOIMOCTOSTHCTBA, MOHOTOHHOCTh. HaumOonbinee wu
HauMeHblee 3HadeHne GyHknuu. [lepuoanueckne QyHKIIMU U HAaMMEHBIIUH nieproa. YeTHbie U

HeueTHble (QYHKUUU. PYHKyuU «OpoOHAs 4acmb YUCLa» yz{X} U «yenas 4acmv quciay

y=[x].
Tpuronomerprueckre GyHKIUN YUCIOBOrO aprymeHTa Y =COSX, y=sinx, y=tgXx,

y =ctg X. CBoiicTBa 1 rpad)Ku TPUTOHOMETPUIECKUX () YHKITHH.

OO6patHbie TpUuroHoMeTpuyeckue GyHKIMH, UX TJIaBHbIE 3HAUYEHUS, CBOWCTBA U TpadUKH.
Tpuronomerpudeckue ypaBHeHus. OOHOPOJHBIE TPUTOHOMETPUUYECKHE YpaBHEHMs. Peuienue



IPOCTEUIINX TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocreiimne cucTteMbl TPUTOHOMETPHUUECKHUX
YpaBHEHUM.

Crenenp ¢ JCWCTBUTEIBHBIM IIOKAa3aTelieM, CBOMCTBa cTemeHu. lIpocrelimme
NIOKa3aTeNbHbIC YpaBHEHUs U HepaBeHCTBA. [loka3zaTenpHas QYHKIMS U ee CBOWCTBA U TpaduK.
Yucno € u pynkuusa y =e*.

Jlorapudm, cBoiictBa gorapudma. JlecITHUHBIH W HATypaJIbHBIA  Jorapudm.
[IpeoOpazoBanue norapupmMuyeckux  BbelpakeHuil. Jlorapudmuueckne  ypaBHEHUS U
HepaBeHcTBa. Jlorapudmudeckas QyHKIMS U ee CBOICTBA U TpaduK.

Crenennas ¢pyHKIMS U ee cBoicTBa U rpaduk. Uppanunonansuble ypaBHenus. [lepBuunbie

NPEJICTaBICHUS O MHOXECTBE KOMIUIEKCHBIX YHCeNl. Heticmsus ¢
KoMnaeKcHbiMu uuciamu. Komnaexcno conpsocennvie uucna. Moodynv u apeymenm yucia.
Tpuconomempuueckas ¢hopma KomniekcHo2o uyucna. Pewenue ypasHenuul 6 KOMNIEKCHbIX
yucnax.

Meton MHTEpBAJIOB Ui pelieHus HepaBeHCTB. [IpeoOpasoBanust rpaduKoB ¢yHKIHMI:
C/IBUT, YMHO)KEHHE Ha YHCIIO, OTPa’KEHHWE OTHOCHTEIBbHO KOOpAMHATHBIX ocel. ['paduueckue
METO/Ibl PELICHUsI ypaBHEHUI U HepaBeHCTB. PellieHue ypaBHEHMI W HEPAaBEHCTB, COJEPKAIIUX
IIEPEMEHH YIO 110]] 3HAKOM MOJYJIS.

CucTeMBbl MMOKa3aTeNbHBIX, JIOTapU(PMUIECKUX U UPPALMOHATBHBIX YpaBHEHHH. CHCTEMBI
MOKa3aTeNIbHBIX, JTOrapu(PMUYECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo oOpatnbie ¢pyHkuuu. I'paduku B3auMHO 00paTHBIX (yHKIUIA.

VYpaBHEHUs, CUCTEMBI YPABHEHUH C IIapAMETPOM.

@opmyna bunoma Hvromowua. Pewenue ypasnenuii cmenenu 6viuie 2 CneyuaibHbix
6uoos. Teopema Buema, meopema be3y. IIpusooumvle u nenpugooumvie mHo2ounensvl. OcHoHas
meopema  aneeopvl. Cummempuueckue MHo2ounenvl. ILlenouucnennvie u  yero3HauHble
MHO20YJIeHbl.

Jluogpanmosul ypasuenus. Llennvie Opoou. Teopema @epma o cymme K6aopamoa.

Cymmbl u psodbl, Memoobl CyMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudicenuu 0eticmeumenbHblX Yucesl payuoHarbHbIMU.

MHoocecmea Ha KOOPOUHAMHOU NIIOCKOCTU.

Hepasencmeo Kowu—bBynaxkosckozo, nepaserncmeo Hencena, nepasencmea o cpeomu.

[lonstue npenena @ynkuuu B Touke. [lomsamue npedena (yHKyuu 6 6eCKOHEUHOCMU.
Acumnmomut epaguxa pyukyuu. CpasHeHue OECKOHEUHO MAIbIX U OEeCKOHEYHO OONbULUX.
HenpepoiBHOCTS QyHKIIME. Coticmea Henpepbignbix ynkyui. Teopema Betiepwmpacca.

Huddepennmmpyemocts QyHkuuu. IIpousBognas ¢ynknmm B Touke. KacarempHas k
rpaduky ¢yaknuu. ['eomerpuueckwii u (U3UYECKUN CMBICT TPOU3BOMHOWU. [Ipumenenue
npouzeooHou 6  usuxe. [IpousBonnble  sneMeHTapHbIX  QyHKuuil.  [IpaBuia
mQepeHITpPOBaHUSI.

Bropas npousBogHas, ee reoMeTpuIecKuil U (PU3UIECKUN CMBICIT.

Touku skcTpemMyma (MakcuMyma 1 MUHEMYMa). MccneoBanue aneMeHTapHBIX () yHKIHN
Ha TOYKH JKCTpeMyMa, HauOoJblllee W HaWMEHbIEE 3HAUYCHHE C IOMOINBIO TPOH3BOTHON.
Ilocmpoenue epaghuxos ynxyuii ¢ nomowpbio npouszeoonsix. llpumenenue npouzBoOHOU npu
peutenuu 3a0ay. Haxoowcoenue sxcmpemymos ¢hyHkyull HeCKONbKUX NePeMEeHHbIX.

IlepBooOpaznasi. Heompenenennsiii  mHTerpan. I[lepBooOpasHble  AIIeMEHTapHBIX
¢byaxkumit.  [lnomaas  KPUBONMHEHHOW — Tparmeruu. ®opmyna  Herorona-Jleibnwua.
OnpeneneHHblii UHTErpal. Beiuucienue niowaoeri nAOCKux Queyp u ob6vemos men 8paujenus ¢
NOMOWbIO UHMe2paa.

Memoowi pewienus hyHKYUOHANbHBIX YPAGHEHUL U HEPABEHCMS.

I'eomeTpus

[loBTOpenue. Pemenue 3amad C HCMOAB30BAaHMEM CBOMCTB (Uryp Ha IIOCKOCTH.
Pemienue 3agau Ha J10Ka3aTeNbCTBO U MOCTPOCHHE KOHTPIpUMEpOB. IIpuMeHeHne mpocTenmmx
JOTMYECKUX MpaBwi. PemeHue 3agad ¢  HUCNONB30BAHUEM TEOPEM O TPEYrOJbHUKAX,
COOTHOUIEHUH B MPSAMOYTOJIbHBIX TPEYTrOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYrOJIbHUKAMH.
Pemenune 3anau ¢ ucrnonb3oBaHUEM (DAKTOB, CBSI3aHHBIX C OKpYKHOCTsAMU. Pemenue 3anau Ha



U3MEpPEeHHs] Ha IUIOCKOCTH, BBIUMCICHMS UIMH U IUIomaneil. Pewenue 3adau ¢ nomouwio
8EKMOPO8 U KOOPOUHAM.

Harnannas crepeomerpus. [lpusma, napamienenunen, nupaMuaa, TETpadip.

OCHOBHBIE TIOHATHSI TEOMETPUHU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIICICTBHS
u3 HUX. [lonamue 06 akxcuomamuueckom memode.

Teopema Menenas ons mempasopa. IlocTpoeHHe CEYCHHI MHOTOIPAaHHUKOB METOJIOM
cinenoB. llenTtpanbHoe mnpoekTupoBaHue. [locTpoeHue cedyeHwit MHOTOTPaHHMKOB METOJIOM
MPOEKIIHH.

CkpemuBaronyecs npsiMbie B IPOCTPAHCTBE. YTOI MEXIy HUMU. Memoosl Haxodcoenus
PACCMOAHUL MeAHCOY CKPEUUBAIOUUMUCS NPAMBLMU.

Teopembl 0 MapajiIeIbHOCTH MPSAMBIX U IUIOCKOCTEHW B mpocTpaHcTBe. [lapannenbHoe
IPOEKTUPOBaHUE U U300paxkeHue Guryp. I eomempuueckue mecma moiex 8 NPOCMpPAHCHEe.

[lepnennukynspHocTh TOpSIMOM U MIOCKOCTU. OpPTOroHalNbHOE MPOEKTHPOBAHME.
Haknonnsle u npoekuuu. Teopema o Tpex nepneHAuKyIspax.

Buovi  mempasopos.  Opmoyenmpuueckuii  mempas’op, KAPKACHbIU — mMempasop,
pasHoeparHbl mempad’op. lIpamoyeonvusiil mempas’op. Meouanvl u bumeouanvlt mempa’0pa.

Jlocmpausanue mempasopa 0o napainenenuneod.

Paccrosnus wmexnay ¢urypamu B mpocTpaHcTtBe. OOmMI MeprneHAMKYISp IBYX
CKPEIIUBAIOIIUXCS TPSIMBIX.

VYrael B mpocTtpancTBe. [lepneHIuKymspHBIE TUIOCKOCTH. [L1owads opmozoHanbHoU
npoexyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepauuvili U MHOSOSPAHHBIU V2Ol
Ceotlicmea naockux yenog Mmuozoepannozo yena. (Ceoucmea NAOCKUX U O8YSPAHHBIX Y2l08
mpexepannozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 Ol MPEXSPAHHO20 Y2ld.

Buael  MHOrorpaHHukoB. Pazeepmku  mHoeocpanunuka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Ortinepa. IlpaBuibHbIE MHOTOTPAaHHUKU. J[B0UCMBEHHOCHb NPABUNILHBIX
MHO202PAHHUKOS.

IIpusma. [Tapamtenenumnen. CpoiicTBa  napajuielenuIea. IIpssMOyronbHbIN
napayuenenunes. HakinoHHbIe TPU3MBIL.

[Mupamuga. Buapl nupamul. OJEMEHTHl MNpPaBUIbHOM mnupamuasl. Ilupamuasl ¢
PaBHOHAKIIOHEHHBIMU peOpaMu U TPaHsSIMHU, NX OCHOBHBIE CBOMCTBA.

[Tmomaau moBepXHOCTEN MHOTOTPAaHHUKOB.

Tena BpamieHus: HWIMHAP, KOHYC, map u chepa. CeueHus: UUIMHAPA, KOHYCA U LIapa.
[IlapoBo¥i cerMeHT, MapoBOii CIIOH, IAPOBOI CEKTOp (KOHYC).

VYceuenHast mupamMuia U yCEUEHHBIN KOHYC.

Onemenmui cghepuueckoii ceomempuu. Konuueckue cevenus.

KacarenbHble mpsiMble U TUIOCKOCTU. Brucannele u ommcanHble cdepbl. Kacarowuecs
cpepvi. Kombunayuu men epawjerus.

Bekropsl u koopuHaTel. CyMMa BEKTOPOB, YMHOXKEHHE BEKTOpA HA YUCIIO. YTOI MEXIY
BekTopaMu. CKalspHOE MTPOU3BEICHHUE.

VYpaBuenue miockoctu. Popmysna pacCTOSHHS MEXIy TOUYKaMHU. YpaBHEHHE C]epsl.
@Dopmyna paccmoanus om mouku 0o niockocmu. Cnocobwvl 3a0anus nPAMOoU ypagHeHUAMU.

Pewenue 3adau u ooxazamenbcmeo meopem ¢ NOMOWBIO GEKMOPO8 U MemoOoM
KOoOpOuHam. J1emMeHmuvl 2e0Mempuu Macc.

[Tonsitue ob6bema. OOBeMBI MHOTOTpaHHUKOB. OOBEMBI TN BpameHus. AKcuomol
obvema. Bvisoo ¢hopmyn o0b6vemos8 npsamoyeonbHo2o napaiienenunedd, Npumbl U NUPAMUObL.
Dopmynvl 0111 HaxoxcOeHuss obvema mempas’opa. Teopemvl 06 OMmHOUWEHUAX 0OBEMOS.

Ipunoscenuss unmezpana K GblYUCIEHUIO 00BLEMOB U NOGEPXHOCMEU Mmel 6PaAUjeHUs.
Inowaos cghepuueckozo nosica. Obvem waposozo cinos. llpumenenue o6vemos npu peuieHuu
3a0au.

[Tmomans chepsi.

Pazsepmra yununopa u konyca. I1nomaap moBepXHOCTH HUIMHIPA U KOHYCA.

KomOuHanmu MHOrOrpaHHUKOB U TeJl BpallleHHsl.

[TogoOue B mpoctpanctBe. OTHOLIEHHE 00BEMOB U IUIONMIAIEH TTOBEPXHOCTEHN MOJOOHBIX



dburyp.

euicenust 6 npocmpancmee:. napaiieibHbill NEPEeHOC, CUMMEMPUSL OMHOCUMETLHO NIOCKOCU,
YEeHMPANbHASL CUMMEMPUS, ROBOPOM OMHOCUMENLHO NPAMOLL.

IIpeobpazosanue nooodbus, comomemusi. Pewenue 3a0au Ha niockocmu ¢
UCNONL308AHUEM CIEPEOMEMPULECKUX MEMOO08.

BeposiTHOCTH M CTaTHCTHKA, JTOTHKA, Teopusi rpadoB u komOuHaTopuka I[loBropenue.

Hcnonp3oBanue Tabnuil W JOuarpaMM s TOPEJCTaBICHUS JaHHBIX.

Pemenune 3ajay Ha MpUMEHEHUE OIMCATENBHBIX XAPAKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHHX,
HauOOJIBILIEr0 M HAaMMEHBIIETO 3HAYEHUs, pa3Maxa, JUCIEPCUU U CTaHJAPTHOIO OTKJIOHEHMS.
Borunicnenue 4acToT W BeposTHOCTEH COObITHIL. BbluncieHue BEpOSTHOCTEH B OMNBITaX C
PaBHOBO3MOXKHBIMU ~ JJIEMEHTApHBIMH  HCXoJamMHu.  Mcmonb3oBaHWE ~ KOMOMHATOPUKH.
Bolunicnenue BeposSTHOCTEH He3aBUCUMBIX coObITHI. Mcnonb3oBaHue (GOpMYIbI CIOXKEHUS
BEPOSITHOCTEH, IMarpaMm Disiepa, 1epeBa BeposITHOCTEH, popmyibl bepHymiu.

Bepoamuocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmed.

VYcnoBHas BepoATHOCTh. IIpaBuno ymHOXeHMs BeposTHOCTe. Dopmyna MOIHOK
BepositHocTH. Dopmyrna baiteca.

JuckpeTHble ciydaiiHble BEIMYMHBI U pacnpeneneHus. COBMECTHBIE paclpeiesieHHUs.
Pacnipenenenne cyMMbl U MPOU3BECHHUS HE3aBUCUMBIX CIydalHBIX BEJIMYMH. Maremaruyeckoe
OKMJAaHWE M JUCIEpPCUsl CIy4alHOM BENMYMHBL. MareMaThdecKoe OXKUJAHWE W JUCIEPCHS
CYMMBI CITy4alHbIX BEJIUYHH.

bunapnas cnydaiiHas BenMuMHa, pacnpeneneHue  bepHymwm.  ['eomerpuueckoe
pacnpenenenue. buHoMuanbHOE pacmpeneneHHe U ero CBoilcTBa. [ unepeeomempuueckoe
pacnpeodeneHue u e2o c8oUCMaa.

HenpepeiBHple  ciydaiiable  BenuuuHbl.  [lmotHOoCcTs  BepoAtHOcTH.  DyHKIMSA
pacnpeneneHusi. PaBHoMepHoOe pacnpesiesieHue.

IlokazamenvHoe pacnpeoeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u ezo npumenenue. HopmanbHoe pacnpenenenue. OyHKuus
Jlanmaca. Ilapamerpbl HOpMalibHOro pacnpenenceHus. [IpuMepsl CiydalHBIX —BEJIWYMH,
MOJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOTPEHIHOCTh M3MEPEHHH, pOCT uenoBeka). [lenmpanvuas
npeoenbHas meopemd.

Hepasencmeo Yeoviuesa. Teopema Yedviwesa u meopema Bepuynnu. 3axon Oonbuux
yucen. Bvibopounulii memoo usmepenus eepoamuocmei. Ponb 3akona Oonvuiux uyucen 6 Hayke,
npupode u obwecmse.

KoBapumanmst nByx ciy4daitHeIXx BenuuyuH. [loHsATHE O KOIPPUIIMEHTE KOPPEISIUH.
CoBMecTHBIC HAONIOACHUS JIBYX CIYyJalHBIX BEIWYMH. Bwulibopoumnsiii  ko3pduyuenm
Koppenayuu. Jlunetinas pezpeccusi.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepusi U ee YPO8eHb 3HAYUMOCHU.
IIposepka npocmetiwux eunomes. Imnupuyeckue pacnpeoenenus U ux césa3b ¢ meopemudecKumu
pacnpedenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuti. Hnvekmusnvle U CIOPLEKMUBHbIE COOMBENCMEUS.
buexyuu. /[uckpemnas nenpepvienocme. llpunyun /[upuxne.

Koouposanue. /[souunas 3anuco.

Ocnosnvie nouamus meopuu zpaghos. [epeevs. Jlgouunoe oepeso. CeazHocme.
Komnonenmui cesaznocmu. Ilymu na epage. Diineposwl u I amuibmonogol nymu.

TemaTuueckoe IJIAHMPOBaHME N0 Y4eOHOMY npeaMeTy «MaTeMmaTuka
(10 — 11 kaaccs)

Ne Hassanmue pasnesna, TeMbl KosanyectBo
n/n Yacos
10 knace
‘ Auredpa m HayaJ1a MATEMaTHYeCKOr0 aHAJIM3a




11

[ToBTOpenne marepuana 7-9 knacco: [IpeoOpazoBaHue BhIpaKEHUH.
YpaBuenus. HepaBencrBa. KBajpaTHble KOpHU, CTENIEHU, MOJYJIb.

1.2

[lerictBurenbHble uncia: HatypanbsHble U nenble yncia. JlenmMocTs
yucen. PaninonansHbie yncna. MppanuonaibHbie ynciaa. MHOXKECTBO
NEHCTBUTENBHBIX Yuced. MoIylb AEMCTBUTENBHOIO uncia. Meron
MaTeMaTUYECKOW MHIYKIIHH.

10

1.3

Uucnosslie pynkuun: OnpeneneHue YucaIoBoi GyHKIIMU U CTIOCOOBI €€
3ananus. CpoiictBa pyHkiuu. [lepuoanueckue ¢pynkuuu. OOparHas

GbyHKITHS.

10

14

Tpuronomerpudeckue QyHkuun: YucnoBas okpyxHocTb. UncnoBas
OKPY>KHOCTh Ha KOOPAMHATHOM 1ockocT. CHHYC U KOCUHYC. TaHreHc
U KoTaHreHc. Tpuronomerpuueckue (pyHKIIMH YUCIOBOTO apryMEHTa.
Tpuronomerpudeckue QyHKIUH YTI0BOro aprymenTa. OyHkuuun

y= sin X y= €0s X, UX cBoiicTBa u rpaduxu. Iloctpoenue rpaduka

y =mf(x). [Toctpoenue rpaduxa y =f(kx). I'paduk rapmonmueckoro
kosiebanus. @yHKIMM Yy = tg X, y =ctg X, UX CBOMCTBA U IpaduKu.
OOpaTHble TPUTOHOMETPUYECKHE (DYHKIIMH.

24

1.5

Tpuronomerpruueckue ypaBHenus: [Ipocreiirie TpuroHoMeTpuiaecKkue
YpPaBHEHUS U HEPABEHCTBA. METOIbI PELIEHUSI TPUTOHOMETPUUYECKUX
YpaBHEHUH.

10

1.6

[IpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BhIpaskeHH: CHHYC U KOCUHYC
CYMMBI ¥ pa3HOCTH apryMEeHTOB. TaHT€HC CYMMBI U Pa3HOCTH
aprymeHToB. @opMyiibl ipuBeeHus. POpMyJibl JBOMHOIO apryMeHTa.
dopmyibl MOHWXKeHUs cTeneHu. [Ipeodpa3oBanue cyMmmbl
TpuroHoMeTpudeckux GpyHkiuii B npoussenenue. [Ipeodbpasopanue
[IPOU3BEIECHUS TPUTOHOMETPUUECKUX (DYHKIMHA B CyMMYy.
[TpeoGpa3oBanue BoipaxkeHus Asin x + B cos x k Buay C sin (x+t).
MeToasl pelIeHHs] TPUTOHOMETPUYECKUX YPABHEHUM.

20

1.7

KommutekcHbie uncna: KoMIekcHbie grcia U apuMeTHIeCKIe
orepanuu HaJ HUMH. Tpuronomerpuueckas popma 3anucu
KOMILJIEKCHOT'0 yucia. KoMIieKCHbIE YKclia U KBaJpaTHbIE YPaBHEHUS.
Bo3BeneHus KOMIUJIEKCHOTO YUCIIa B CTEIEHb. M3BIeueHne
KyOMUYEeCKOro KOpHs U3 KOMIUIEKCHOT'O YHCIIa.

10

1.8

[Iponssoanas: Uucnossle nocienoBarenbHocTH. [Ipenen unciioBoi
nocnenoBatenbHOCTH. [Ipenen pynkumuu. Onpeaenenne Mpou3BOAHOMN.
Brruucnenue npon3Boansix. JuddepenunpoBanue caoxHol GyHKIUH.
JuddepernunpoBanue oOparHoi GyHKIMU. Y paBHEHUE KacaTEIbHON K
rpaduky ¢pyakuun. [Ippumenenre mponu3BOIHON TSI UCCIICIOBAHUS
¢ynkuuit. [Toctpoenue rpaduxoB ¢pynkuuu. [Ipumenenue
[IPOU3BOAHOMN JJIs1 OTHICKAHUSI HAaMOOJIBIINX U HAUMEHBLIEH 3HaUCHUI
BEJIMYNH.

30

1.9

Komb6unaropuka 1 BeposaTHOCTh: [IpaBuiio yMHOXKEHHUS.
KomOuHnaropHsie 3anaun. [lepectanoBku u paxropuansl. Beioop
HECKOJIBbKHMX 3JIeMeHTOB. buHOMuanbHbie KodpuunenTsl. CaydaiiHble
COOBITHS U UX BEPOATHOCTH.

10

1.10

O6o0m1aromee MOBTOPEHNE

I'eomeTpusn




2.1

BBC,I[CHI/ICZ OCHOBHBIE MOHSATHUS TeoOMCTpUHn B IMPOCTPAHCTBE.
AxcHoMEI CTCPECOMCTpHUU U CICACTBHUA U3 HUX. Ionsmue 06
AKCUOMAMUYECKOM Memooe.

2.3

[TapamnensHOCT NPSIMBIX U IIOCKOCTEN: 1lapamienbHOCT

OpsIMBIX M IUIOCKOCTEH. Teopembl O MapaylIeIbHOCTH MPSAMBIX H
IUIOCKOCTEW B IpPOCTpaHCTBE. B3auMmHOE pacrnosiokeHue MpsMbIX.
[TapaymienpHOCTD MIIOCKOCTE B IPOCTPAHCTBE. YIOd  MEXIY
JBYMsI IPSIMBIMH.

2.4

Tetparap u napamienenunen. Bunabl TeTpasaipoB. 3aa4u Ha HOCTPOCHUE
CESUEHUH.

2.5

[leprieHIUKyYIAPHOCTH NPSIMBIX U TI0CKOCTE. OpTOroHaIbHOE
npoekTupoBanue. Haknonnsie u npoekiuu. Teopema o Tpex
MeprneHanKysipax. JIByrpansbiii yrod. [TepienAMKyYISIPHOCTH

17

2.6

MpHuororpanauku. [lonsitue MHororpannuka. Teopema Oitnepa.
[Tpu3ma. [Tapannenenunen. CpoiicTBa napajuieienunesa.
[IpssMoyronbHbIi Napajuienenumnel. Haknonnsie npusmsl. [Iupamuna.
Buael mupamu. D1eMeHThI paBUiIbHON upaMuabl. [Tupamuas ¢
PaBHOHAKJIOHEHHBIMU peOpaMH U TPaHsIMU, ©X OCHOBHBIE CBOWCTBA.
YceueHHas nupamuaa.

18

2.7

BekTopbl B pocTpaHcTBe.  [IoHATHE M paBEHCTBO BEKTOPOB.
CrnokeHue U BBIYMTAHNE BEKTOPOB. Y MHOKEHHUE BEKTOpA HA YHCIIO.
Kommianapasie BEKTOpPBI.

10

2.8

IToBTOpEeHue

KoMmrutekcHas (IMarHoCTHYeCKas) KOHTpOJbHAs padora
(IpOMEKYyTOUYHBIN KOHTPOIIB).

Hroro:

204

11 xaace

Aﬂreﬁpa H HAYAJI0 aHAJIHu3a

11

[ToBTOpEHUE.

1.2

Mmuorounensl. Cxema ['opraepa, Teopema besy. Anrebpandeckne

12

1.3

CreneHsb ¢ AeHCTBUTEILHBIM ITIOKA3aTeIeM, CBOMCTBA CTEIICHU.
ApudmeTrueckuii KOpeHb HATYPaIbHON CTENECHH.

19

1.4

[TokazarenbHas u norapupmuyeckas pynkuu: [Ipocreiinme
M0Ka3aTeJIbHbIE YPaBHEHMs U HepaBeHCTBA. [lokazarenpHas QyHKUMS U
ee coiicTBa U rpaduk. CucTteMbl MOKa3aTENbHBIX YPAaBHEHHH U
HepaBeHCTB. Jlorapudm, cBoiicTBa Jiorapudma. JlecaTHIHbIN 1
HaTypanbHbIi Torapudm. [IpeodpazoBanue norapupMudecKux
BbIpakeHUi. JlorapudmMuueckre ypaBHEHHs 1 HEPABEHCTBA.
Jlorapudmuueckas GyHKIUS U €€ CBOICTBA U rpaduK.

27

1.5

[lepBooOpa3znas u unrerpai. [leppoodpaszHasi u mpaBUIa HAXOXKICHUS
nepBooOpa3ubIx. [Lnomans kpuBonuHeitHo! Tpaneuuu. MuaTerpan u
€ro BeIYUCIICHUE. Beruucienue miomaneit Guryp ¢ MmoMoIbo
WHTErpasioB. [[prMeHeHNe MHTErPaIoB ISl PeIIeHUs (PU3HIECKIX
3anau. [Ipocteitmue nuddepeHrpoBanHble ypaBHEHHUS.

12




1.6

DJIEMEHTBI TEOpUH BEepOSITHOCTEN 1 MaT. CTaTUCTUKU. JIUCKpETHBIE
CIIy4alHbIE BEJIMYMHBI U pacnpeneneHus. COBMECTHBIE paclpeesICHuUs.
Pacrnipenenenne cymmbl M IPOU3BEICHUS HE3aBUCUMBIX CIIyYalHBIX
BEJIMYMH. MaTeMaTH4eCKOe OKHIaHUE U TUCTIEPCHS CITy4aiiHOM
BEJIMYMHBI. MaTeMaTuyeckoe 0’KUIaHuEe U JUCTIEPCHS CYyMMBbI
CIIy4alHbIX BeJIMYMH .buHapHas ciydaliHas BEJIMYMHA, paclpeleeHue
bepnymnu. ['eomerprdeckoe pacnpenenenue. buanommnanbHoe
pacnpenieseHue U ero CBoMcTBa. [ unepreomerpuyeckoe
pacpezeneHue U ero cBoMcTea. HenpepbIBHBIE Clly4aiiHbIe BEIMYUHBI.
[InoTHOCTE BeposiTHOCTH. DYyHKIHUS pacipesesieHus. PaBHomepHOe
pacnpeneieHue.

10

1.7

YpaBHeHUs U HepaBeHCTBA. CHCTEMbI YpAaBHEHUM U HEPABEHCTB.
[Ipocreiimne IoOKa3aTeNIbHBIC YPABHEHUS U HEPABEHCTBA.
[Toka3arenbHas GyHKUMA U ee cBoMcTBA U rpaduk. Cuctemsl
[10KAa3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

30

1.8

O06o01maronye NoBTOPEHNE

19

I'eomerpus

2.1

Metop koopauHAT B mpocTpaHcTBe. KoopauHatel TOYKH U
KOOpJIMHATHI BeKTopa. CKalsipHOE MPOU3BEAECHUE BEKTOPOB.
YpaBHEHHE  IUIOCKOCTH. [[BH>KEHHE B TPOCTPAHCTBE.
[IpeoOGpazoBanue mogo0us.

18

2.2

Tena Bpamenus: HWIXHIP, KOHYC, map u chepa. [lorsTus u miomanb
MTOBEPXHOCTH LIWIMHIPA U KOHYCA. Y CCUCHHBIN KOHYC. Y paBHEHHE
cdeprl. BzaumHoe pacnonoxenue cepsl U MIOCKOCTH, Chephl U
npsiMoii. CeueHne HUIMHAPUYECKON U KOHUYECKOW MOBEPXHOCTH.

20

2.3

[Tonsitue o6bema Ten. OObEM MPSAMOYTOIBLHOTO MapalIe/IeUIea.
OOBeMBI IPSMOK TTPU3MBI U ITWTHHAPA. OObeMbl HAKIIOHHOW MPU3MBI,
nupaMuiel U KoHyca. O0beM I1mapa u miomaib chepsl.

19

2.4

["eomeTpus Ha miiockoctu. [IpaBuiibHbIE MHOTOrpaHHUKH. CUMMETPHS
B IIPOCTPAHCTBE. JJIEMEHTB CHMMETPHUH NIPAaBUIIBHOIO MHOIOTPaHHMKA.

HToroBoe noBTopeHue Kypca

KomnuiekcHasi KOHTpoJibHasA padoTa

HUTtoro
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