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AHHOTaNUs K padoyeil mporpamme

Maremaruka: aaredpa M Hayajla MaTeMaTHIeCcKoro aHanmsa, reomerpus. CoOopHUK paboumnx mporpamMM. 10-11 kmaccsl

(mOIHOE HAUMEHOBAHME MTPOIPAMMBI)

HopmaTtuBHas 6a3a nporpaMMsl:

Koncturynus Poccuiickoit denepanun

®denepanbHblit 3aK0H 0T 29.12.2012 Ne 273-03 «O06 ob6pa3zoBannu B Poccuiickoit denepanumy

Va3 IIpesnnenta Poccuiickoit ®deneparuu ot 7 Masg 2012 roga Ne599 «O mepax no peanuzanun
roCyJapCTBEHHOH MOJIMTHKH B 00J1aCTH 00pa30BaHUS U HAYKN».

IIpuxa3 MunucrepctBa obpa3oBanust U Hayku P® or 17.12.2010 Ne 1897 «O0 yTBepxkaeHUn
(benepanbHOro rocy1apcTBEHHOr0 00pa3oBaTEILHOIO CTAHJapTa OCHOBHOT'O 00IIEro 00pa30BaHuUs»

[lpuka3 MunucrepctBa obpasoBanus u Hayku P® or 17.05.2012 Ne 413 «O6 yTBepkIeHUH
(enepanbHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa CPEIHEro 00IEero 0opa3oBaHUs»

Pacnopsokenue IIpaBurensctBa PD ot 24 nexabps 2013 r. Ne 2506-p «O Konnenmmu pas3Butus
MaTeMaTHdeckoro oopasoBanus B Poccuiickoit deneparumy.

Pacnopsoxenue IlpaBurensctBa Poccuiickoit @epepamyu ot 8 oktsaOpst 2020 r. 00 yTBEp>KACHUU
n3MeHeHH B «KoHLenmu pa3BuTHa MaTeMaTndeckoro oopazosanus B Poccuiickoit deneparuiny

[puka3 MunncrepctBa oopazoBanus u Hayku PO ot 3 ampenst 2014 r. N 265 «O0 yTBepKACHNAN TIaHA
MeporpusaTiii MunncTepcTBa o00pazoBaHusi u Hayku Poccuiickoit @eneparmu 1O peaau3anuu
KOHIEMIINY pa3BUTHsI MaTeMaTHUecKoro ooOpa3zoBanus B Poccuiickoit denepannn»

[TpumepHas ocHOBHasi oOpa3oBaTeNbHas MporpaMMa OCHOBHOTO obmiero oopazosanus ot 08.05.2015

[IpumepHas ocHOBHas oOpa3oBaTesibHas porpaMma cpeHero oodmero oopazosanus ot 28.06.2016

Meronunueckue pexomeHpauuu PI'BHY «PHUIIN» 1o mnoaroroBke K HTONOBOM aTTECTALlUH,
pa3paboTaHHBIC HA OCHOBE aHAJIN3a, TUMMYHBIX OMMO0K ydyacTHUKOB [T MA-9 u TNMA-11 nmo maTemartuke

IIpuka3 MunucrepctBa npocseieHus Poccuiickoii @enepaunu n eaepaiabHoil ciyxObl 10 HA30py B
cthepe obpazoBanus u Hayku oT 06.05.2019 Ne 590/219 (¢ m3menenmsimu ot 24.12.2019 Ne 1718/716)
«O0 yTBepXKACHWU METOAOJOIMH U KpPUTEPHEB OLEHKM KadecTBa oO0mero oOpa3oBaHusi B
0011e00pa30BaTeIbHBIX OPraHU3aLUAX HA OCHOBE NMPAKTHUKU MEXIYyHapOJHBIX MCCIEIOBAHUN KauecTBa
MOJTOTOBKH 00 YUarOIIUXCSI»

[Tpukaz ot 20.05.2020 Ne254 «O0 yrBepxkaenun deaepanibHOro MepeyHs y4eOHUKOBY

Ipukas ot 23.12.2020 Ne766 «O BHeceHun u3MeHeHui B PenepanbHblil IepeueHb yueOHUKOBY

HNudopmanmonnoe mucemo AO «M3aatenbctBo «IIpocsemenue» ot 04.03.21 Ne331/21

Nudopmannonnoe nmucbmo AO «M3narensctBo «lIpocBemenune» ot 01.10.20r. Ne1582/20

ITpuka3 ot 22 mapra 2021 r. n 115 «O06 yTBep)KIEeHHH TOpPsAKAa OpPraHU3allMd W OCYIIECTBICHHS




0o0pa3oBaTEeNbHOM  NIEATENbHOCTH IO  OCHOBHBIM  OOIIEOOpa3oBaTeNbHBIM  IpOrpaMMaM -

o0pa3oBaTeNbHBIM IPOrpaMMaM HA4ajJbHOTO OOIEro, OCHOBHOTO OOLIET0 M CpeIHero oOIero

00pazoBaHU»

ITocranoBnenue ['maBHOTO rocy1apcTBEHHOIO caHUTapHOro Bpada Poccuiickont denepauuu ot 28 ssHBaps
2021 roma N 2. «O6 yrBepkneHnn caHutapHbiXx npaBui U HOpM CanlluH 1.2.3685-21 "T'urnenunveckue
HOPMATHUBBI U TPEOOBaHUS K O0ECIICUCHUIO 0€30MacHOCTH U (Win) 0e3BpeHOCTH IS 4eloBeKa (PaKTOpoB
cpensl oouTaHus "

[Mpuka3 MunucrepctBa oOpa3zoBanusi u Hayku P® ot 17 mexabps 2010 r. N 1897 "O6 yrBepkneHUH
dbenepalbHOTO TOCYJApCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHIapTa OCHOBHOTO oOmiero obpazoBanus" (c
U3MEHEHHUSMU U JTOTIOJIHEHUSMH ),

dI'oC 0O00;

OOII OO0 TI'BOY rumnaszuu «Ol1l «["'apmonus» r.o. OTpaaHbli

IIpukaz  MwuHHCTepcTBa  O00pa3oBaHuss W Hayku PD or 17 wmas 2012r. N413
"O0 yTBepKIeHUM (QeaepaTbHOTO TOCYJAPCTBEHHOTO O00pa30BATENLHOTO CTaHIAapTa CPEIHEro OOIIeTro
obpazoBaHus";

dI'oC COO;

OOII COO T'BOY rumuazum «OL «I"apmMonusa» r.o. OTpagHblii;

[Tporpamma 1o anredpe n Havamy aHayimsa s 10-11 kraccoB T.A. BypMucTpoBoii, oryOIuKoBaHHAS B
«Anrebpa 1 Hayaja MaTeMaTuyeckoro aHanusa. CoopHuk pabouux nporpamm. 10-11xkmaccel: yue0.nmocodue
TSt 001Ieo0pazoBat. Opranu3anwii: 6a30BbId U Yriyos. ypoBHU/ [cocTaButenb T.A.Bypmuctpoal.- 2-¢
u31., nepepad. — M.: Ilpocsemenue, 2018. — 143 c.»

[Iporpamma no reometrpuu nox penakuueit T.A. BypmuctpoBoii, onyOnukoBaHHass B « ['eometpus.
Co6opuuk pabounx nporpamm. 10-11kmaccel. ba3oBbiii U yriy0ia. ypoBHU: yueO.nmocobue i yduTenei
obmeo6pazoBaTenbHBIX opranuzanuii/ coct. T.A. Bypmuctpoa. — M.: IIpocsemenne, 2016. -143¢.»

OO011e€ KOJIMYECTBO YaCOB:

272 /408

YpoBeHb peasIn3alvu:

Cpennuit

Cpok peanu3zainuu:

2 roma

ABTop(b1)paboueil mporpaMMsl:

I"onuapos lBan AnexkcaHapoBuy



http://internet.garant.ru/document?id=55070507&sub=0
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Y4yeoHo-MeToauueckuii komiiekr 10 kJacca

CocTaspJjsonue Ha3zBanue ABTOp T'ox m3panus N3aaTeabcTBO
YMK
VyeGHUK Anrebpa n Havana ananu3za: 10-11kmacc: I.A. Anmumos, FO.M. 2015 I[Ipocsemienne
yueOHuK st OY 6a30BbIi U YIiyOil. ypOBHU Konsrun, M.B. Tkauesa u
Ap
VyeGHUK I'eomerpust: 10-11 knaccer: yaednuk nst OO J1.C. ATtanacsia 2015 I[Ipocemenne
,B.®.byTy30B,
C.b.Kagomries u 1ip
YueOHo-MeTOoAUYEeCKHI KoMIIeKT 11  kiacca
CocraBasirommue Ha3zBanue ABTOp T'ox w3nanus HN3paTeabcTBO
YMK
YueOHuK Anrebpa u Havana anaiamsa:10-11 kmacc: 1.A. Anumos, 10.M. 2015 IIpocsemenue
yueOHuK st OY 6a30BbIi U yriy0il. ypoBHH Komsrun, M.B. TkaueBa u
ap
VueOHMK I'eomerpust: 10-11 kiracesr: yueouuk mis OO JI.C. Aranacsu 2015 IIpocsemienne
,B.®.byTy308B,

C.b.Kagowmries u 1ip




IL1anupyeMble pe3vJbTaThl 0CBOEHHS YUEOHOI0 MpeaMeTa

JIMYHOCTHBIE

— c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKW; KPUTHUHOCTH MBIILJICHUS, YMEHHE
pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIC BHICKA3bIBAHMS, OTIMYATh TUIIOTE3Y OT (haKTa;

—TOTOBHOCTh W CIIOCOOHOCTh BECTH IHAJIIOT C JAPYTUMH JIFOJBMH, TOCTHTaTh B HEM B3aWMOIIOHMMAHHWsS, HAXOIUTh OOIIME eI U
COTPYIHUYATH JJIS UX TOCTHKEHUS;

— HaBBIKM COTPYAHHUYECTBA CO CBEPCTHUKAMH, I€TbMHU MJIQIIIETO BO3pacTa, B3POCIbIMUA B 00pa30BaTEIbHOMN, OOIIIECTBEHHO MOJIE3HOH, yueOHO
HCCIIeI0BaTeNIbCKON, MPOSKTHOM U APYTUX BHUJIAX JEATEIbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K 00pa30BaHHIO, B TOM YHCIIE€ caMOOOPa30BaHMIO, HA MPOTSKEHUU BCEM KU3HU; CO3HATEIbHOE OTHOLIEHHE K
HEMPEepHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPOGECCUOHATLHON U OOIIECTBEHHOM IeATeIbHOCTH;

— ACTETUYECKOE OTHOILLEHUE K MUDY, BKJIIOYAst 3CTETUKA ObITa, Hay4YyHOTO u TEXHUYECKOTO TBOPYECTBA;
OCO3HaHHBIN BeIOOp Oyaymied mpodeccun W BO3ZMOXKHOCTH peali3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOILIEHHE K MPOQecCHOHATbHON

ACATCIBHOCTH KaK BO3SMOXXHOCTH Y4aCTHA B pCIICHNUHU JINYHBIX, O6III€CTBGHHI)IX, ToCyaapCTBCHHBIX, 061]_[eHaIII/IOHaJ'II)HI)IX HpO6J’I€M.

IIpeaMeTHBbIE:
ba3oBblii ypoBeHb Yri1y0/1eHHBIH YPOBeHb
«IIpob6s1eMHO-PyHKIMOHAIbHBIE Pe3yJIbTAaThD) «CHCTEeMHO-TeopeTHYECKHE Pe3yJbTAThD»
Pa3znen |. BbINyCKHUK HAYYUTCS I11. BoINyCKHUK MOJYy4YUT 1. BbINyCKHMK HAYYHTCSA V. BbInyCKHUK MOJYyYHT
BO3MO’KHOCTh HAYYHUThHCH BO3MO’KHOCTh HAYYUTHCHA
Inemenmei OnepupoBath Ha 6230BOM ypOBHe1 - Onepupogambz - CB0GOIHO OHepI/IpOBaTbg Jlocmusicenue pezyromamos
meopuu HOHATIAMU. KOHETHOC MHOKECTBO, 6 pamygmuy.: KoHeuHoe [MOHATHSAME: KOHeuHoe MHoxkectso, pasoena ll;

!31ech 1 maee:pacno3HaBaTh KOHKPETHbIE IPHMEPHI OBIIIX MOHATHIT [0 XaPAKTEPHBIM IIPH3HAKAM, BBIIOTHAT ACHCTBHS B COOTBETCTBHH C ONPECICHHEM H POCTEHIIIM
CBOWCTBaMH MOHSTUH, KOHKPETU3UPOBATh IPUMEPAMH OOIIHE TTOHATHSL.
2 3J1ech ¥ Jjasee; 3HATH ONpPE/IEICHHE IOHSTHS, yMETh MOSCHSTH €r0 CMBICI,YMETh HCIIOJIb30BATh IOHSATHE H €ro CBOWCTBA IIPH IPOBEICHHN PACCYK/ICHUH, PEIICHHH 3a1ad.




MHOJCECme
u
mamemamuy
ecKoil
J102UKU

PIIEMEHT MHOKECTBA,
[OJIMHO>KECTBO, IIEPECEUECHUE U
00BbeIMHEHHE MHOKECTB, YHCIIOBBIE
MHO>ECTBa Ha KOOPJIMHATHOMN
MPSIMOM, OTPE30K, UHTEPBAJI,

OIepHupoBaTh Ha 6a30BOM YPOBHE
MOHATUSMM: YTBEPKICHUE,
OTPULIAHUE YTBEPKIACHUS, ICTUHHBIC
1 JIO’KHBIE YTBEPKACHUS, IPUUNHA,
CJIe/ICTBUE, YaCTHBIN CITy4ail 001Iero
YTBEPKJICHUSI, KOHTPIIPUMED;

HaXOJUTh NIEPECEUECHUE U
00beIMHEHNE JBYX MHOXECTB,
MpEeCTaBICHHBIX TPaQUUECKH HA
YUCIIOBOM MPSMOM;

CTPOUTH HA YUCIIOBOM IIPSIMOM
MOJAMHOKECTBO YUCIOBOIO
MHO>KECTBA, 3aJJaHHOE
MPOCTEUILIMMH YCIOBHUSIMU;

pacno3HaBaTh JIOKHbIE
YTBEPKICHUS, OIIMOKHU B
paccyXJIeHusx, B TOM YHCJIE C
MCII0JIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceonesnoti srcuznu u npu

u3yueHuu opyeux npeomemos.
- UCIIONIb30BAaTh  YHCJIOBBIE
MHO>KECTBa
OpsIMOM  NI7IST  OMHCAHMS peabHBIX

MpoucCCOB U HBJ'IGHPIfI;

Ha  KOOPJMHATHOU

MHOICECMBO, onemenm
MHOJICECMBA, NOOMHOINCECMEBO,
nepeceuenue U 00veOUHEHUe
MHOICECMS, YyuCI08ble

WMHOJ#cecmea Ha KOOpOuHLZI’I’lHOI:Z

NpAMOU, OmMpe30K, UHMePS8al,
NOIYUHMEPBAT, NPOMENCYMOK C
BbLIKOJIOMOT MOUKou,
epaguyeckoe

WMHOJHCecme Ha Koop()uﬂamﬂoﬁ

npeocmasieHue

njaockocmu,

- onepuposams
NOHSAMUAMU.: ymeepoicoenue,
ompuyanue YmeepIHcOens,
UCMuUHHbLE u JNOJCHBLE
ymeepoicoenus, npuU4UHa,
cneocmeue,

0OWezo

YaCMHBIL  CyYal
YMEEPHCOeHUs,
KOHmMpnpumep,
- npoeepsimo
NPUHAONEHCHOCMb  DIeMEeHma

WMHOJICecmey,

- HAXo00ums nepeceyexue
U 0OveOuHeHue MHOMCeCms, 6
mom  uucie npeocmasieHHbIX
epaghuuecku YUCTOB0T

NpAMOU U HA KOOPOUHAMHOU

Ha

DJICMCHT MHOXECTBA,
MMOIMHOXKECTBO, MepeCcUCHUcC,
O6T>CI[I/IHCHI/IC n Pa3HOCTHb
MHOXECTB, YHCJIOBBIC MHOXKCCTBA Ha

KOOPAWHATHOW TIPSIMOM, OTPE30K,
WHTEpBaJ, MOJIYUHTEPBAI,
[MPOMEKYTOK C BBIKOJIOTOW TOYKOMH,
rpaduueckoe MIpEeICTABICHUE
MHOYKECTB Ha KOOPJMHATHOMN
MJI0CKOCTH;

- 3a/1aBaTh MHO>€ECTBa
MepeYrCICHUEM u

XapaKTEPUCTUYECKUM CBOMCTBOM,;

- ONEepPUPOBATH
YTBEpXKACHHE,

MMOHATHSIMH::
OTpHUIIaHHE
YTBEP>KJICHHSI, ICTUHHBIE U JIOKHBIC
YTBEpKJICHMsI, IPUUYMHA, CJIEACTBUE,
'qaCTHBIN cay4dait o011ero
YTBEPIKICHHS, KOHTPIIPUMED;

- MIPOBEPATH
MPUHAIJIC)KHOCTh 2JIEMEHTA

MHO>ECTBY;

- HaxOJIUTh TEpeceueHrue u
00beIMHEHNE MHOJKECTB, B TOM
YHCIIe MPEACTABICHHBIX TpaduIeCcKu
Ha  YHCJIOBOM

IpssMOM U Ha

KOOpI[I/IHaTHOI\/’I IIJIOCKOCTH,

onepuposams NoHsimuem
onpeodenenus, 0CHOBHbIMU
suOamu onpeoenenuil,
OCHOBHBIMU BUOAMU MEOPEM;

NOHUMAMb CYMb KOCBEHHO20
DoKa3amenbcmed,

onepupos8ams NOHAMUAMU
CUeMmHO20 U HeCUemHO20
MHOICECmBa;

NPUMEHAMb MemoO
ImMamemamuuecko UHOYKYUU
0151 NPOBEOEHUS. PACCYHCOCHULL
U 00KaA3amenbCme u npu
pewenuu 3a0ay.

B noeceounesnoti scusnu u npu
uU3yueHuu opy2ux npeomemos.

UCNOB3068AMb MEOPEMUKO-
WMHOICeCmBen bl A3bIK U A3bIK
102Uk OJis1 ONUCAHUS PEATbHBIX
npoyeccos u AneHull, npu
pewenuu 3a0ay opyaux yueoHvlx
npeomemos

3 3H€Cb 1 Jajiee: 3HaTh ONPEACIICHUE TOHATHUA, 3HATh U YMEThH 000CHOBEIBATh CBOﬁCTBa(HpHSHaKH, €CJIM OHH CCTB) TIOHATHUS, XapaKTEPU30BaATh CBA3U C APYTUMU ITIOHATUAMU,
OpeACTaBJidsad OAHO MOHATHUEC KaK YaCTh HEJIOCTHOI'O KOMILJICKCA, UCTIOJIb30BATh MMOHATUC U €TI0 CBOIicTBa Ipyu MpOBCACHUN paCCY)KZ[eHHﬁ, JA0Ka3aTeCJIbCTB, PCIICHUU 3a1a4.




- MIPOBOJUTH JIOTUYECKUE
paccyxaeHus B

MOBCEIHEBHOMN KU3HUA

CUTyalusax

njaockocmu,

- npoeooUmbs
0oKazamenibHble  PACCYHCOEHUs.
0151 060CHOBANUA UCTIUHHOCMU
YmeepHcOeHUll.

B nosceonesnoti scuznu u npu

U3YUeHUU OpY2UX NPEOMEMO8s.
- ucnonv308amy

yuciIo8ble  MHOJCECm8A — Ha
KOOPOUHAMHOU NpPAMOU U HA

KOOPOUHAMHOU NJIOCKOCMU O]l

- MPOBOAUTH JOKa3aTeIbHbIE
paccykneHuss i 00OCHOBaHUS
MCTUHHOCTH YTBEPKICHUM.

B nosceonesnoti sorcuznu u npu
U3YUeHUU OPY2UX NPEOMEMO8.

- HCIIOIB30BaTh YHUCIIOBBIE
MHOKECTBa Ha KOOPAWHATHOU
NpsIMOM M HA  KOOPAMHATHOU

[JIOCKOCTH Il ONKUCAHUs pealIbHbIX
[IPOLIECCOB U SIBJICHUIA;

- MMPOBOAUTL JOKA3aTCJIbHLIC

paccyXIeHus B CUTYyaIHIX
ONUCAHUS PEATHBIX NPOYECCOS |n4pce THEBHOI KU3HH, npu
U AGNCHUIL; pemieHMu  3ajad M3 JPYTHX
- npo6ooums MpEeIMETOB

0oKazamesbHble PacCyHcOeHUs:
6 cumyayusix  NO8CeOHeBHOU
DICU3HU, NPU DeuleHul 3a0ay u3
Opyeux npeomemos

Yucna u OmnepupoBats Ha 6a30BoM ypoBHe | C80600HO onepuposamy - CB06OIHO onepuposath | Jocmuoicenue pezynomanos

ebIparicenusn [MOHATUSIMU: 1IE€JI0€ YUCIIO, NOHAMUAMU. Yeloe YUCITO, MOHSTHSAMH: HATYPATBHOE HHCIIO, pazoena ll,

MTEeJIMMOCTD YHCell, OOLIKHOBEHHAS OeIUMOCMb Yucei, MHOJKECTBO HATYDAIBHEIX  HCEL, Cc80000HO onepuposamv

npoOb, necsaTuyHast Apoob,
palMoHaJIbHOE YUCIIO,
npuOIMKEHHOE 3HAUEHUE YHCTIa,
4acTh, 10JI5, OTHOIIEHUE, IPOLICHT,
MOBBIIICHUE U TIOHIKEHUE Ha
3aJJaHHOE YHMCIIO MIPOLIEHTOB,
MacIiTao;

OIepHupoBaTh Ha 6a30BOM YpOBHE
MOHSATUSMH: JJoTapudM Yucia,

TPUTOHOMCTPUUCCKASA OKPYKHOCTD,

0ObIKHOBEHHAST OPOOb,
Oecssmuunas Opodw,
PayUoOHAaIbHOE YUCTLO,
NPUOIUINICEHHOE 3HAUEHUE YUCIA,
uacmo, 00711, OMHOUEHUe,
npoyeHm, nosvluieHue U
NOHUJICEHUE HA 3A0AHHOE YUCTLO
npoyeHmos, macumao,
NPUBOOUMDb NPUMEPDL YUCEIL C
3A0AHHBIMU CBOUCMBAMU

EJI0C€ 4YHUCIO0, MHOXCCTBO ICJIBIX

qricell,  OOBIKHOBEHHass  JIpoOb,

npodb,  CMeENIaHHOE

pallnOHAJIBHOC

mecaTUYHAas
4HCIIO, 4HCIIO,
MHOKECTBO PAlMOHAJIBHBIX YHUCEII,
MppalMOHAIBHOE  YHCIIO, KOPEHb
CTCIICHH N, ACHCTBUTEILHOE YHCIIO,

MHOKECTBO JCHCTBUTEIbHBIX qHuCCl,

YUCTIOBLIMU MHOINCECMBAMU NPU
pewenuu 3a0ay,

HOHUMAMb NPUHUHBL U
OCHOBHbLE UOCU PACULUPEHUS]
UUCTIOBLIX MHOMNCECE,

61a0emb 0CHOBHbIMU
noHAMUAMU Meopuu
Oenumocmu npu peuteHuu
CMAaHOapmMHbIX 3a0ay
umems b6azoevle




rpaaycHas Mepa yria, BelTMdruHa
yria, 3aJJaHHOTO TOUYKOU Ha
TPUTOHOMETPHUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT'€HC 1
KOTAHTE€HC yTJI0B, UMEIOIIUX
MPOU3BOJIbHYIO BEIUYUHY;

BBITIOJIHATH apu(PMeTHIECKHE
MeCTBUS C ISIIBIMU U
palMOHAILHBIMU YHCIIAMU;

BBITIOJTHATH HECJIOKHbBIC
mpeoOpa3oBaHMs YUCITOBBIX
BBIPKEHUM, COAEPIKAIUX CTETICHU
YHCEN, THO0 KOPHU U3 YhCeI, IN0O
TorapuQMbl YHUCEIT;

CpaBHMBATh pallMOHAJIBHBIC YK CIIA
MEXTy COOOM;

OLICHUBATh U CPABHUBATH C
paIrMoOHAIbHBIMU YUCJIAMH 3HAYCHUS
LIEJIBIX CTEIIEHEN YHCEeN, KOPHEN
HAaTypaJbHOM CTETICHU U3 YHUCEIl,
morapu(MoB 4rcen B IPOCTHIX
CIy4asx;

M300paXkaTh TOUKaAMH Ha YHCIOBOM
MPSIMOM TIEJTbIE U PAIlMOHAJIBHBIE
Yqucha;

n300pakaTh TOYKAMH HA YHUCIIOBOU
MPsIMOM 11€JIble CTENEHU YU CEll,
KOpHH HaTypaJbHOW CTETIEHU U3
grce, TIorapuMbl YUCe B
MPOCTBIX CIAy4asix;

BBITIOJTHATH HECJIOKHbBIC
rmpeoOpa3oBaHus IEJIBIX U IPOOHO-
paIMOHATBHBIX OYKBEHHBIX
BBIPAYKEHHIA,

oenumocmu,

onepupoeamv NOHAMUAMU:
nocapugm uucaa,
MpucoHOMempuyecKas
OKPYIHCHOCMb, PAOUAHHAS U
epadychas mepa yena, 6eiuduHa
yena, 3a0aHHO20 MOYKOU HA
MpUcOHOMEMpPUYECKOll
OKPYIHCHOCMU, CUHYC, KOCUH)C,
ManeeHc U KOMaHeenc y2noes,
UMEIOUWUX NPOUBOTLHYIO
GeUYUHY, YUCTA e U T,

8bINOIHAMb apuhmemuiecKue
Oeticmeusl, couemast yCmmoie u
nuUCbMeHHbLE NPUEMbL, NPUMEHSIS
npu HeooxXoouUMocmu
BbLIUUCIUMETIbHBLE YCIPOUCEA;

HAX00UmMb 3HAYEHUsI KOPHS
HamypaibHOU CMeneHu,
cmeneHu ¢ payuoHaIbHbIM
nokazameinem, loeapugpma,
UCNONBL3YS NPU He0OX0O0UMOCMU
BLIUUCIUMETIbHBLE YCIMPOUCBA;

NOIb308AMbCS OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

nPOBOOUNb NO U36ECMHBIM
opmynam u npasuiam
npeobpazoeanuusi OyK8eHHbIX
BbIPAICEHULL, BKITIOUAIOUUX
cmeneHu, KOpHU, 102apughmol u
mpuconomempuyecKue
dyHKYUU;

HAX00UMmMb 3HAYEHUS. YUCTOBbIX

reoMeTpuIecKas WHTEpIpEeTaIus
HATypaJbHBIX, LICJIBIX,
paloHaNbHBIX,  JCHCTBUTEIHHBIX
YHCelT,

- IIOHUMaTh U  OOBICHATH

pa3sHULY MEXAY TMO3UIUOHHON U
HETO3ULIUOHHOW CUCTEMAMU 3AUCHU

YKCEIT,

= MNEpCBOJAUTDH quciia nu3
O,I[HOI71 CHUCTCMbI 3aIlluCu (CI/ICTCMBI

CUHMCJICHHS) B IPYTYIO;

- JI0Ka3bIBaTh u
MCITOJIB30BATh MPU3HAKU JEITUMOCTH
CyMMBl U

IIPOU3BENICHUS  IIPU

BBITIOJTHCHHUH BBIUMCIICHUH u

PEIICHUHA 3ada4;

= BBIIIOJIHATDH OKPYTJICHUC
[PalMOHAJIBHBIX W HUppalrOHAJIBHBIX

YHCEeN ¢ 3aJaHHON TOYHOCTHIO;

- CpPaBHHBATH
MEHCTBUTENbHBIE 4YHCIA Pa3HBIMU
CIIoCco0aMHu;

= yYnopsaao4nuBaThb qucia,

BamycaHHbIe B BUIE OOLIKHOBEHHOI
npoou,

U JEeCATHYHOU yucia,

npeocmasneHus 0 MHOJCecmee
KOMNIEKCHBIX YUcell,

€80000HO 8bINOIHAMb
mootcoecmeentbie
npeobpazosanus
MmpucoHOMempu4ecKkux,
nocapu@muueckux, CmeneHHvlx
BHIPANCEHULL,

e1a0emnv hopmynou buHoma
Hviomona,

NPUMEHAMb NPU PeULeHUU
Baday meopemy o TUHEeUHOM
npeocmasnenuu HOJ/;

APUMEHAMb NPU PeueHUU
Baday Kumatickyro meopemy 06
ocmamkax,

NPUMEHSIMb NPU PeueHUU
Baday Manywo meopemy Depma;

YyMemb 8bINOIHAMb 3ANUCD
YUCIA 8 NO3UYUOHHOU cucmeme
CuucIeHus;

NPUMEHAMb NPU PeuleHUU
Baday meopemuKo-yuciogole
DYHKYUU: YUCTIO U CYMMA
Oenumenei, pyukyuro diinepa,

NPUMEHAMb NPU PeueHUU
Badau yenuvie OpoodU;

NPUMEHAMb NPU PeuleHUU
BAOAYMHO20UIEHb C
OeticmeumenbHbLMU U Yeablmu
Koappuyuenmamu,

611ademsv NOHAMUAMU
npUBOOUMBLLL U HENPUBOOUMDBLLL

MHO2OYIEH U NPUMEHANb UX npU




BBIpaXKaTh B MPOCTEUIINX CITydasix
M3 paBEHCTBA OJHY IIEPEMEHHYIO
gepes Ipyrue;

BBIUNCIIATH B IPOCTBIX CIIyYasiX
BHAYEHHUS YUCIIOBBIX U OYKBEHHBIX
BBIPAKEHU, OCYILIECTBIISASA
HE00XO0IMMBbIE IOJCTAHOBKH U
mpeoOpa3oBaHuUs;

n300pakaTh CXeMAaTUYECKH yroJ,
BEJIMYHMHA KOTOPOTO BBIPAYKEHA B
rpagycax;

OLIEHMBATh 3HAKU CHHYCA,
KOCHHYCa, TAHT€HCa, KOTAHI€HCA
KOHKPETHBIX YIJIOB.

B nosceonesnoii sorcuznu u npu
usyueHuu opyaux yueonvix
npeomemos:

BBIMOJIHAThH BBIYHUCIICHUS TIPU
pemeHny 3a7a4 MPaKTHIECKOTO
XapakTepa;

BBITIOJTHATH MPAKTHYECKUE PACUETHI
C MCII0JIb30BaHUEM IIPU
HEOOXOIUMOCTH CIIPABOYHBIX
MaTEPHUAIOB U BHIYUCITUTEIBHBIX
YCTPOMCTB;

COOTHOCHTH peajibHbIe BEIUYHHBI,
XapaKTEPUCTUKNA OOBEKTOB
OKPY’KaIOIIEro MUpPa C UX
KOHKPETHBIMHU YUCIIOBBIMHU
BHAYCHUSIMU;

UCTIOJIB30BaTh METOIBI
OKpYTJICHUS, TPUOIKEHUS U
MPUKHUIKA TIPU PEIICHUH

U OYKBEHHBIX BbIPANCCHULL,
ocywecmaisis Heobxooumvie
nOOCMano8KuU u
npeobpazosanus,;

- uzobpaxicams
cXemMamuuecku Yeon, GeluyuHd
KOMOPO2o gvlpadicena 8
epadycax unu paouanax;

- UCNIONB30BAMb npu
peweHuy  3a0ay  MAabIUYHbLE
BHaueHUs

MpU2OHOMempU4ecKux QyHKyu
V2noe;

= 6blNOJIHANb nepeeod

BENUYUHBL Yeld U3 PAOUAHHOU
Mepbl 8 2padyCHYI0 U 0OPAMHO.

B noeceonesnoti sorcusnu u npu
usyueHuu opyaux y4yeoHvlx
npeomemos.

8bINOIHAMb OCUCMBUSL C
YUCTIOBLIMU OAHHBIMU NPU
peuieHul 3a0a4 npaKmuyeckKo2o
xapakxmepa u 3a0a4 u3
PazuyHLIX 0O1acment 3HaHull,
UCNONB3YA NPU He0OX0OUMOCIU
CNpagouHble Mamepuavl u
BLIYUCTUMENIbHBIE YCMPOUCMEA,

OYeHUus8amy, CpasHUBAMb U

UCnoJjbzoeams npu peueruu

BarmMCaHHbIC C HUCITIOJIB30BaHNEM

apr(METHIECKOTOo KBaJIpaTHOT'O

KOpHS1, KOpHEH cTeneHu Ooublie 2;

- Haxogute HOJ um HOK
Pa3HBIMU
MCIIOJIB30BaTh WX TMPH PEIICHUH

criocooamMu u

3amad;
- BBIMOJIHATh BBIYUCICHHUS |
npeoOpa3oBaHus BBIpXKCHUH,
COJIEpIKAIINX NEHCTBUTEIILHBIC
grcia, B TOM  4YHCIE  KOPHHU
HaTypaJbHBIX CTETICHEW;

- BBINIOJIHATh ~ CTaH/JApPTHEIC
TOXKJAECTBEHHBIE  TpeoOpa3oBaHus
TPUTOHOMETPUYCCKHUX,

orapupMHUUECKUX, CTCTICHHBIX,

MPPALMOHAIIBHBIX BBIPAKEHUM.

B nosceounesnoti scuznu u npu
U3yueHUU Opyaux npeomemos:

- BBIMIOJHAThD U OOBSICHATH
CpaBHEHHE pe3yabTaToOB
BBIUMCIICHUM npu pelieHun

MPAKTUYCCKUX 3aaa4, B TOM YHUCIIC

MPUOTKEHHBIX BBIYUCJICHUH,
MCIIOJIb3YsI pasHble CHOCO0BI
CpaBHEHUM;

pewenuu 3a0ay;

NPUMEHAMb NPU peueHuu
Baoau OcHoeHy10 meopemy
aneebpol,

NPUMEHAMb NPU peuleHUU
Badau npocmetiuiue yHKyuU
KOMNIEeKCHOU nepemMeHHOU KaK
eeomempuueckue
npeobpazosanus




MPAKTUYCCKUX 3aaa4 HOBC@)IHeBHOfI
PKU3HU

NPAKMUYECKUX 3a0ad YUci08uvle
BHAYEHUS PealbHbIX 6eTUYUH,
KOHKpemHble YUCIO8ble
xapakxmepucmuxu 00beKmoe
OKpYIAHCaIOULe2o Mupa

= 3aI1MChIBAaTh, CpaBHHUBATD,
OKPYIJIATH YHUCJIOBBIC JaHHBIC
PCaJIbHBIX BCIIMYHH C

HCIIOJIb30OBAHUCM  pPA3HBIX CUCTEM
HN3MCPCHUS,;

COCTaBIISITh M OIICHUBATH Pa3HBIMH
crioco0amMH YMCIIOBBIE BBIPAXKECHHUS
NPY PEIICHUH MTPAKTUYECKUX 33129
M 3a71a4 U3 JPYTUX Y4eOHbIX
NpeIMETOB

Ypasnuenusa u
HepageHcme
a

Pemiath nuHeliHbIE ypaBHEHUS U
HEPaBCHCTBA, KBaIpaTHBIC
YPaBHEHUS;

pemaTh JorapupMUIecKue
ypaBHeHus Bujaa log, (bx +¢c) =dwu
IIPOCTENIINE HEPAaBEHCTBA BUAA
logax<d;

penIaTh moKa3aTeIbHbIE
YPaBHEHHMsI, BHa a”*°=d (rmed
MOJKHO MPECTABUTH B BUJIE CTCTICHH
C OCHOBAaHHUEM @) U NPOCTENIIINE
HepaBeHcTBa BUaa a'<d (rae d
MO>KHO MPEACTABUTH B BUJIE CTCTICHH
C OCHOBaHHEM a);.

MPUBOIUTH HECKOJBKO MPUMEPOB
KOpHEW MpOoCTeHIero
TPUTOHOMETPUYECKOTO YPABHCHHUS
BHJIA: SInX = @, COS X = a, tgX =
a,Ctgx = a, rae a — TabmyHoe
BHaYEHUE COOTBETCTBYIOMICH
TPUTOHOMETPUYIECKON (PYHKITUH.

B nosceonesnotii sorcuznu u npu

- Peuwamo
payuonanvrvle, NOKA3amenbhvle
u nocapupmuyeckue ypasHeHus

U HepaeeHcmea, npocmeﬁmue
uppayuoHajibHble u
mpucoHomempudecKue

VPABHEHUA, HepaseHcmeda U UX
cucmemsul,

UCNOIB3068AMb MEMOObl
peulenuss YypasHeHUll:
npuseodeHue K 6Udy
«NpoU3eeOeHUe PAGHO HYII0Y
WU «4ACTMHOE DABHO HYTIIOY,
3AMEHA NePEMEHHBIX,

UCNOIB308AMb MEMOO
UHMEPBANOG 05l peuleHUsl
HepaseHcma,

- UCnONbL308aMb
epacghuueckui  mMemoo — 0ns
NPUOIUNCEHHO20 peutenus

- Coboano OIIepUPOBATH
MOHSATHSMH: ypaBHEHHE,
HEPaBEHCTBO, PaBHOCHIIbHBIC
YpaBHEHHUSI u HEPaBCHCTBA,
ypaBHEHHE, SBIISIOIIEECS

CIIEICTBUEM [JPYTOr0 YpaBHEHMS,
PaBHOCHJIbHBIE
PaBHOCHJIbHBIE

YpaBHEHHUS, Ha
MHO)KECTBE,
npeoOpa3oBaHys ypaBHEHUM;

- pemate  pa3Hble  BHJbI
YpaBHEHUH W HEPABEHCTB W HX
CHUCTEM, B TOM 4YHCJE HEKOTOpHIE
ypaBHeHust 3-ii u 4-i1 cTemneHew,
MTPOOHO-palOHANIbHEIE u

HppalOHAJIBbHBIC,

= OBJIAACTH OCHOBHBIMH

TUIIaMU IIOKa3aTCJIbHBIX,

nmorapu)MIUYECKHX,

HppauOHAIbHBIX, CTCIICHHBIX

Hocmuowcenue pesyromamos
paszoena ll,;
c80000HO onpedensimb

mun u  evloupamv  Memoo
peuienus

nocapu@muieckux ypasHeHuu u

NOKA3amenvHblX U
HepaseHcms,  UpPaAYUOHANbHBIX
VypaeHenui U
mpuzonomempuieckux

VpasHeHul U HepaseHcme, ux

HepaeeHcme,

cucmem,

Cc80000HO peuwiamy

cucmembl TUHEUHbIX YPAGHEHULL,

pewiams OCHOBHblE
munvl ypagHeHull u HepaseHcms
c napamempamus;

NPUMEHAMb npu
pewenuu 3a0au HepaseHcmea

Kowiu — bynaxoesckoeo,

bepHynnu,




uU3yueHuu opyeux npeomemos.

- COCTaBIISAITh M peILIaTh
YPaBHEHHST M CHUCTEMbl YpaBHEHMM
npu peleHnu

MPAKTUYCCKUX 3ada4

HCCJIIOKHBIX

)/pa6H€HML7 u HepaseHcme,

- usoobpascamo Ha
Mpu2oOHOMempu4ecKkoul
OKDYAHCHOCIU MHOHCECMBO
peuteHul npocmenuux
MpU2OHOMEmMpU4ecKux
VPAasHeHUll U HEPABEHCME,

- 8bLINOIHAMb omoop

KOpHel YPAGHeHUU UlU PeueHUl
HepaseHCme 6 COOMBEemMCmseun ¢
OONONHUMENbHBIMU Y CIOBUAMU
U 02PAHUYEHUSAMU.

B noesceounesnoti scuznu u npu
uU3yueHuU opyaux y4eonHvix
npeomemos:

- COCMAsIAmsb U peuams
VpagHeHus, cucmembl
VPABHEHUIl U HepaseHcmeda npu
peuteruu 3a0ay Opyaux y4eOHbix

npeomemos;

- UCNONIb3068aAMb
VpasHeHus. u HepaseHcmea Oiis
nocmpoenus U UCcie008anus
npocmeuuux Mamemamuieckux
Mooenell peanbHuIX  CUMyayutl
UIU NPUKTAOHBIX 3A0aY;

YPaBHEHMH W  HEPAaBEHCTB U

CTaHJAAPTHBIMU  METOJaMHU  HUX
pelieHnii ¥ OPUMEHSATb HUX IpHU

PEIICHUHA 3ada4;

- IPUMEHATH TeopeMy besy k
[PELICHUIO YPaBHEHUI;

- IIPUMEHATH TeopeMmy Buera
IS
YPaBHEHUH CTEIIEHU BBIILIE BTOPOH;

peicHuA HCKOTOPBIX

= MNOHUMAaTb CMBICII TCOPEM O
[PAaBHOCUJIbHBIX H HCPABHOCHUJIbHBIX

MpeoOpa3oBaHUSIX  yPaBHEHHH W
YMCTb UX NOKAa3bIBATh,
- BJIAJIETh METOJITaMHU

peleHusl ypaBHEHUH, HEPAaBEHCTB U
MX CHCTEM, YMETh BBIOMPATh METOJ
pemieHnss M OOOCHOBBIBATH CBOM
BHIOOD;

= HCIIOJB30BATh METOJ

WHTEPBAJIOB JUIS peueHus
HEpaBEHCTB, B TOM 4YHCIE JIPOOHO-
PAlMOHAIBHBIX W BKIIOYAIOLIUX B

ce0st MppallMOHAIbHbIE BHIPAKEHUS;

- pemarhb anredpanyeckue

YPaBHCHHA MW HCPABCHCTBA W HX

o HepaeeHcmeax
cpe()wau CmeneHHbviMu

umemniob npedcmaeﬂeﬂue

MeHCOY




- ymemu
UHmMepnpemuposams
npu

noTy4eHHbll peutenuu

VDaBHeHUs, HepaseHcmea Uil
cucmembl pe3yrbmam,
oyeHusamv e2o npasoonoodoodue
6 KOHmeKcme 3a0aHHOT
peanvHoll cumyayuu

NPUKIAOHOU 3a0adu

uiau

CHUCTEMBI c napamMeTpamu
anreOpanyeckuM H  TpadUuecKuM
METOIaMH;

- BJIAJIETh pa3HbIMU
METOIaMH JI0Ka3aTeIbCTBA
HEPaBEHCTB;

- pelaTh ypaBHEHHUS B LIEJIBIX
HUCIIax;

- n300pakaTh MHOXKECTBA Ha
TUIOCKOCTH, 3aJjaBacMblc

YPaBHCHUAMH, HCPABCHCTBAMH U HX

CHCTEMAaMHU;
- ¢BOOOIHO HUCII0Ib30BaTh
TOXKJAECTBEHHBIE  TpeoOpa3oBaHus

[IPU PELICHUU YPABHEHUU U CHUCTEM
YPaBHEHUI

B nosceonesnoii srcusnu u npu
u3yueHuu opyeux npeomemos.

= COCTaBJIATDH u pemaTrb
YpaBHCHHA, HCpaBCHCTBA, ux
CHCTCMBI Ipu  pCeUHICHUU 3aJa4

MPYruX y4eOHBIX MPEIMETOB;

- BBINOIHATD OLICHKY
MPaBIONOI00Us pe3yJIbTaToB,
M0JIy4aeMBbIX npu pelieHnn




pa3IMYHBIX ypaBHEHHI, HEPaBEHCTB
M UX CHCTEM IpU DPELIECHUU 3a]a4y
NPYrux y4eOHbIX MPEJAMETOB;

- COCTaBIATh W peuaTh
YPaBHEHMS U  HEpaBEHCTBA  C
napaMeTpaMu IpU PEIIeHUU 3aaay

MpyruX y4eOHBIX MPEMETOB;

- COCTaBIIATh YpaBHEHHUE,

HEPAaBEHCTBO WM HUX CHUCTEMY,
OIMCHIBAIOIIUE PEATbHYIO CUTYALIHUIO
VU IIPUKJIATHYIO 3amauqy,
WHTEPIPETUPOBATH ITOJIyYEHHBIE

pE3yNbTAThI;

- HCIIOJIB30BaTh
MpOrpaMMHBIE cpencTBa
pEIIeHU:  OTAEIbHBIX
YpPaBHEHUH U HEPABEHCTB

npu
KJIaCCOB

Dynkyuu

OnepupoBath Ha 0a30BOM ypOBHE
MOHSATUSMH: 3aBUCUMOCTD BEJINYHH,
(byHKLUS, apTyMEHT ¥ 3HaYCHHE
(yHKIIMH, 00J1aCTh ONIPEIETICHUS U
MHOX€ECTBO 3HaU€HUH (QyHKIMH,
rpaduk 3aBUCUMOCTH, TpaduK
byHKIMH, HYTW QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIIOBOM
MPOMEXKYTKE, yObIBaHHE Ha

YU CJIOBOM IMPOMCECIKYTKC,

Onepuposamv NOHAMUAMU:
3ABUCUMOCTND BETUYUH,
DYHKYUs, apeyMeHm U 3HAYeHue
@dyHKyuu, obracmo
onpeoenieHust U MHONCECIEO
BHaueHull yHKyuu, epaghux
3agucumocmu, epagux
dyuxyuu, Hyau GyHxyuu,
NPOMENCYMKU
3HAKONOCMOSIHCMEA,

eo3pacmaHue Ha 4Yuciosom

Brnaners noHATHAMU: 3aBUCMOCTb
BEJIMYHH, QYHKIUS, apTYMEHT U
3Ha4YeHHE (PYHKIIMH, 00IaCTh
OTIpe/ieICHNsI 1 MHOKECTBO
BHaueHUH (QyHKLUH, rpaduk
3aBUCUMOCTH, rpapuK (QyHKIUH,
HYIM (QYHKIIMH, TPOMEXKYTKU
BHAKOMOCTOSTHCTBA, BO3pacTaHUE Ha
YHCIOBOM ITPOMEXYTKE, YObIBaHUE
Ha YUCIIOBOM IPOMEXKYTKE,
HanOoJIpIlIee U HAUMEHbIIIee

Hocmuowcenue pesyromamos
paszoena II;

81a0emv NOHAMuUeM
acumnmomul u ymems €20
npumenams npu peuleHuu
Baoauy;

NPUMEHAMb MemoObl peuleHus
npocmeriuiux
Oughghepenyuanvuvix ypasHeHu
nepeoco u 6Mopoeo nopsoKos




HauOoJIbIlIee U HAMEHbIIEe
BHAa4YeHHE (PYHKIMH HA YHUCIOBOM
MIPOMEXKYTKE, IEPUOANYECKAS
(byHKLUS, TIEPHOS;

OIepupoBaTh Ha 6Ga30BOM YpOBHE
MOHSATUAMM: MIpsIMast U 0OpaTHast
MPONOPLUOHAIBHOCTb JIMHEHHAs,
KBaJpaTU4HAas, JorapupmMudeckas u
MmokaszaTenbHas (QYHKIINH,
TPUTOHOMETpUYECKHe (QyHKIINY;

pacno3HaBaTh rpaduKu
DIIEMEHTAPHBIX (DYHKIW: TPSIMON U
00paTHOM MPONOPLHUOHATIBHOCTH,
ITMHEWHOM, KBaIpaTUYHOM,
lIorapu(pmMUUECKON U MoKa3zaTeIbHON
(byHKIMH, TPUTOHOMETPHYECKUX
(b yHKIIHIA;

COOTHOCHUTH TpauKu
PIEMEHTAPHBIX (PYHKIWN: TPIMON 1
00paTHOM TPOMOPIIMOHATIEHOCTH,
IMTMHEWUHOW, KBaIpaTUYHOM,
lmorapu(MUUECKOM U MOKa3aTEIbHOU
(byHKLUH, TPUTOHOMETPUUYECKUX
byHKIM ¢ popMynaMu, KOTOPHIMU
OHM 3a/1aHbI;

HAXOJUTb 110 rpaduKy
npUOIMKEHHO 3HaYeHUS (PYHKLIMU B
3aJJaHHBIX TOYKAX;

OIpENIeNIATh M0 TpaduKy CBOHCTBA
byHKIMA (HYJIH, TPOMEKYTKH
BHAKOIIOCTOSIHCTBA, IIPOMEXKYTKU
MOHOTOHHOCTH, HAUOOJIbILINE U
HAaMMEHBIIINE 3HAYECHUS U T.11.);

CTPOUTH CKH3 Tpaduika GyHKINH,

npomexcymke, yovieanue Ha
YUCTI080M NPOMEIHCYIIKE,
HauboIblee U HAUMeHblULee
3HaueHue QYHKYUU Ha YUCTOBOM
npomedcymke, NepuoOUecKdst
dyHKYUSA, nepuoo, YemHnas u
Heuemmuas yHKyuu,

onepupoeamv NOHAMUAMU:
npsamas u 0opamuas
NPONOPYUOHATLHOCTD,
TUHelHas, KeAOpPaAMu4Hasl,
noeapugmuveckas u
nokazamenvuas QyHKyuu,
mpuconomempuyecKue
dyuryuu;

- onpeoensimo
dyuKyuu
apeymenma  npu
cnocobax 3a0anus QyHKyuu,

3HA4YeHUue

no 3HAYEeHUI0

Pa3iuvdHblX

- cmpoums epaghuxu

U3YUEHHBIX QYHKYULL,

onucwvlgams no paghuxy u 6
npoCmetuux cy4asx no
popmyne nogedeHue u
ceolicmea (hyHKyull, HaxoO0umbs
no epaguxy gyHKyuu
HaubobUUe U HAUMEHbLULUE
SHAYeHUs,

CmMpoums dCKU3 2papura
dyuKyuu, yoosiemseopsoweti
npugeodeHHoOM)y HAOOpY YClo8Ull

(npomescymku

3HAYCHHE (QYHKIIMH HA YUCIIOBOM
MPOMEXKYTKE, IepUOIUIECcKast
(GyHKIUS, IEPHO/, YeTHAS U
HeueTHast PyHKIMU; YMETh
NPUMEHSATh 3TH MOHATUS IIPU
peLIeHNH 3a1a4;

BJIAJIETh IOHATHEM CTENEHHAs
(yHKLHUS; CTPOUTH €€ TpaduK U
YMETb IPUMEHATH CBOMCTBA
CTETIeHHOW (YHKLUU MPH PEIICHUH
3ajiay;

BJIAJICTh MOHATUAMHU
nokasarenabHas QyHKLUA,
HKCTIOHEHTA; CTPOUTH MX TPAPUKH U
YMETb IPUMEHATH CBOMCTBA
MOKa3aTeIbHON (PYHKIINH TIPU
peleHNH 3aa4;

BJIAJICTh MMOHATHEM
morapudmuueckast QyHKIIUS;
CTPOUTH €€ rpaUK U YMETb
NPUMEHSTh CBOMCTBA
morapu@muueckoi GyHKIMU MIPU
peLeHNH 3aa4;

BJIAJICTh MOHATUSIMHU
TPUTOHOMETPUUYECKHE (DYHKIINHU;
CTPOHTH MX TPAPHUKH U YMETh
NPUMEHSTh CBOMCTBA
TPUTOHOMETPUUYECKUX (QYHKLUHI NPU
peLIeHNH 3a1a4;

BJIAJIETh IOHATHEM OOpaTHasI
(yHKLUS; TIPUMEHSTD 3TO MOHATHE
NpY PELICHUN 3a7ay;

NPUMEHSTH [IPU PELICHUHN 3a7a4
CBOMCTBA (DYHKITHIT: YETHOCTb,




YIOBJIIETBOPSIIOIIEN TPUBEIECHHOMY
Ha0Opy yCIOBUHN (MTPOMEKYTKH
BO3pacTaHus / yObIBaHUS, 3HAYCHUE
(GYHKIMH B 33JAHHON TOYKE, TOYKU
PKCTPEMYMOB H T.II.).

B nosceounesroti socuznu u npu
U3yueHuu opyaux npeomMemos:

ompenensaTh 1o rpadukam
CBOICTBA peabHBIX MMPOILIECCOB U
BaBUCUMOCTEH (HauOOIbIIHE U
HAUMEHBIIINE 3HAYCHUS,
MPOMEXKYTKHU BO3pACTaHUSI U
yOBIBaHUS, TPOMEKYTKH
BHAKOIIOCTOSIHCTBA U T.I1.);

HHTEPIIPETHPOBATH CBOHCTBA B
KOHTEKCTE KOHKPETHOM
MPAKTUYECKON CUTYyAI[UU

6O3pacmarnus/yovieanus,
3HAueHue yHKYyuu 6 3a0aHHOU
mouke, MouKU 3KCMpemymos,
ACUMRIMOMbL, HYIU QYHKYUU U
m.o.);

pewams ypagHeHus,
npocmetiuiue cucmembl
VPagHeHUl, UCNOIb3YSL
ceolicmea (yHKyuil u ux
epaghuros.

B noeceounesnoti sorcuznu u npu
usyueHuu opyux y4yeoHvlx

npeomemos:

- onpeoensams no
epaghukam u ucnonvzosams OJisl
peuleHuss NPUKIAOHbIX — 3a0ay
CBOLICMBA PEAbHbIX NPOYECCO8
u 3aeucumocmetl (Hauborvuuue
U HauMeHbwiue  3HAYEHUS,
NPOMENCYMKU  B03DACMANHUL U
VObI8aHUSL ¢dynxyuu,
npOMeNCYMKU
3HAKONOCMOSIHCMEA,

AcuMnmomol, nepuoo u m.n.);

- UHmMepnpemuposams
ceoticmea 8 KOHmMeKcme
KOHKDEMHOU Npakmu4ecKkou

cumyayuu,

- onpeodensimy no

MEePUOANYHOCTb, OTPAHUUYEHHOCTD;

IIPUMEHSTH [IPU PELICHUHN 3a]1a4
npeoOpa3oBaHus rpauKoB
b yHKIIHIA;

BJIAJIETh MMOHSATHUAMU YUCIIOBas
MOCJIEJ0BATEIBHOCTD,
aprudMeTHIecKas 1 reoMeTpudecKas
MPOrPECCHs;

IPUMEHSATH [IPU PELICHUHN 3a7a4
CBOMCTBA U NIPU3HAKU
apuMeTHUECKON 1
FeOMETPUYECKON MPOTPECCUN.

B nosceounesroti scusznu u npu
U3yUeHuu Opyeux y4eOnvlx
npeomemos:

- OTpEeNeNsATh 10 TpadukaM u

MCTIOJTb30BaTh ISt pereHus
MIPUKJIATHBIX 3a1a4 CBOMCTBA
[peaIbHBIX MIPOIIECCOB U
3aBUCUMOCTEH  (HamOoabIIMe |
HAMMEHBIIIEe 3HaYCHUS,
MPOMEKYTKA BO3pacTaHHSA u

yObIBaHUS (DYHKIIMH, MPOMEXKYTKH
3BHAKOIOCTOSIHCTBA,
TOYKH TIepernda, mepuo 1 T.11.);

ACUMIITOTHI,

- MHTEPIPETUPOBATH
CBOMCTBA B KOHTEKCTE KOHKPETHOM
[IPaAKTUYECKON CUTYALIVH;.

OTpesieNATh 1o rpaduKam
MIPOCTENIINE XapaKTEPUCTUKH

NMEPpUOANYCCKUX IMMPOLECCCOB B




epaghuxam npocmeuuiue
xapakxmepucmuxu
nepuooUtecKux npoyeccos 8

Ouono2UU, IKOHOMUKE, MY3bIKe,
paouocessu u op. (amnaumyoa,
nepuoo u m.n.)

OMOJIOTHH, S)KOHOMHUKE, MY3bIKE,
PaaNOCBS3H U Ap. (aMILTUTYAA,
Nepuo U T.11.)

Onemenmet
mamemamuy
ecKo2o
ananusa

OmnepupoBath Ha 0a30BOM YPOBHE
MOHSATUSAMU: TPOU3BOIHAS (DYHKLIUU
B TOYKE, KacaTeslbHas K rpaduky
(byHKLMY, TPON3BOIHAS (QYHKIINY;

OIIpEJIeNIATh 3HAUECHUE
MPOM3BOIHON (DYHKIIMU B TOUKE IO
M300pakeHUIO KacaTeJIbHOU K
rpaduKy, IpoBeIEHHON B 3TON
TOYKE;

pelaTh HEeCIOXKHBIE 3a]a4u Ha
IPUMEHEHHE CBSI3U MEXKAY
MPOMEKYTKaMA MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa (yHKIIHH, C
OTHOW CTOPOHBI, U TPOMEKYTKAMHU
BHAKOIIOCTOSIHCTBA U HYJISIMHU
MPOU3BOAHOM ATON QYHKITUU — C

IPYTOMH.

B nosceonesnoti srcusnu u npu
u3yueHuu opyeux npeomemos.

MOJIB3YACh IpaduKamMu,
CpaBHUBATh CKOPOCTH BO3PACTaHHUSI
(pocTa, OBBIICHUS, YBEIIUICHHS U
T.I1.) WJIM CKOPOCTH YOBIBAHUS
(TaieHus1, CHIDKEHUS, YMEHBIIICHUS
M T.I1.) BEJIMYMH B PeabHbBIX

mponcccax;

Onepuposamv NOHAMUAMU:
NPOU3BOOHAs YYHKYUU 8 MOUKe,
KacamenvHas K epaguxy
dyHKYUU, NPOU3BOOHASL
dyuryuu;

BLIYUCTIAMb NPOU3BOOHYVIO
0OHOUIEHA, MHO20UIeHd,
K68AOPAMHO20 KOPHS,
NpPOU3BOOHYIO CYMMbL (DYHKYULL,

- BLIUUCTIAMD

I’lpOu360()Hble INIEMEHMAPHBLX

dyHKYUl U ux KomOuHayui,

UCNnob3ys CnpasouHvle
mamepuanol,
- uccieooeams 8

npocmeuwux cayuasx QyHKyuu
HA MOHOMOHHOCMYb, HAXOOUMb
Haubonbuwiue U HaAUMeHbUiUe
BHAYeHUs QYHKYull, CMpoums
epaghuxu MHO20YJIEHO8 u
npocmeuuux
dynxyu ¢

annapama mamemamuiyecKkoco

PAUUOHAIbHbLX
ucnoib3zosearuem

Brnanets moHsiTueM 6€CKOHEUHO
yOBIBaroIIasi reoOMeTpUYecKast
[POTrpeCCUsl U YMETh IIPUMEHSTH €r0
NpY PELICHUH 3a7ay;

IPUMEHSATh JUI PEeLIeHUs 3a1a4
TEOPHIO MPEIETIOB;

BJIAJIETh IOHATUAMU OECKOHEUHO
0obIIMe U OECKOHEUHO MaJlble
YKCIIOBBIE [TOCIIEI0BATENBHOCTH U
YMETh CPaBHHBATh OECKOHEYHO
OoJbIIe U OECKOHEYHO MaJlble
MOCJIeI0BATEILHOCTH;

BJIaJIeTh MOHATUSAMU: IPOU3BOAHAS
(yHKIMM B TOUKE, IPOU3BOIHAS

yHKIMY;

- BBIYHCIIATh  TTPOU3BOIHBIC
DIICMECHTAPHBIX ~ (QPYHKIUA W UX
KOMOMHAIIHIA;

- uccienoBaTh (YHKIMKA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

- CTPOUTH rpaduku U
NPUMEHSATh K PEIICHUIO 3a71a4, B TOM

YHCIIe C TapaMeTpoM;

- HHocmuorcenue
pe3yrvmamos pazoena I1;

- c80600HO enadems
cmanoapmuuim annapamom
Mamemamuyecko2o anaiuza o
BLIUUCTICHUS NPOU3BOOHBIX
DYHKYUU 0OHOU NepeMeHHOU;

— C80000HO  NpUMeHAMb
annapam  mamemamu4eckKoz2o

ananuza  Onsg  UCCIe008aAHUS

dyHKYUL u
epagukos, 6

noCmpoeHus
mom  uucne
1CCce008aHUs HA BLINYKIOCb,
- onepuposams
nounamuem nepeoodpasHoll

DyHKYUU OTIsL peutenus 3a0auy,

- 081a0emsv  OCHOBHLIMU
ceedeHusMu 00  ummeepaine
Hviomona—Jletionuya u  e2o
npocmeuuux npUMeHeHUsx;

- onepuposamu 8
CMaHOapmHuLX cumyayusix
npOU3BOOHBIMU 8bICUIUX




COOTHOCHUTH TpaKU peasibHbIX
[POLECCOB U 3aBUCUMOCTEMN C UX
OTIMCAHUSIMH, BKITFOYAIOIUMU
XapaKTePUCTUKU CKOPOCTH
mn3MeHeHus (OBICTPBINA POCT,
MJaBHOE MOHM)XEHUE U T.I1.);

UCIIOJIb30BaTh TpaduKU peasibHbIX
MPOLIECCOB JIJIsl PEIICHUS
HECJIOKHBIX MPUKJIAJHBIX 33]1a4, B
TOM YHCJIC OTIPECIIsAs 10 TPaPuKy
CKOPOCTh X0/1a Ipoliecca

ananiusa.

B noesceounesnoti srcuznu u npu
U3YUeHUU OpY2UX YUeOHbIX
npeomemos:

pewams NPUKIAOHble 3a0adu
u3 buonocuu, GuUKU, Xumuu,
OKOHOMUKU U OPY2UX
npeomemos, cesa3anHbvle C
uccnedosanuem
XapaKxmepucmux peaibHbix
npoyeccos, HaxoHcoeHuem
HaUOONLUUUX U HAUMEHbULUX
BHAYEHUU, CKOPOCMU U
VCKOpeHUsL U m.n.,;

UHmMepnpemuposams
nosyuenHbvle pe3yibmanivl

- BJIAJIETh MOHSATUEM
KacareiabHas K rpa@uky QyHKIUU U

YMETb PUMEHSATh €r0 IIPU PELICHUN

3ajad;
- BJIAJIETh MOHSITUSIMH
nepBooOpazHas byHKIHS,
ONpeeICHHBIA HHTETpal;
- MPUMEHSITD TeopeMy
Hprorona—JIeitouuma u ee

CICACTBUA OJid pCUICHUA 3aaa4.

B nosceounesnoti srcuznu u npu

U3yueHUU Opyaux yueoHvix
npeomemos:

— peuiarthb MIPUKJIATHbIC
Bajmauyn w3 OWoJOruM, (QU3UKH,
XUMHH, OSKOHOMHKH U  JPYTUX
MPEIMETOB, CBSI3aHHBIC c
MCCIICI0BaHUEM XapaKTePUCTHK
MPOIECCOB;

- HUHTEPIPETUPOBATH

MMOJIYYCHHBIC PC3YJIbTAThI

nopsokos;

- YyMemb NpUMeHsIms npu
pewenuu  3a0au  ceolicmea
HenpepvleHbIX YHKYULL,

- yMemyv NPUMEHAMb npu

pewenuu  3a0au  meopemvl
Betiepwumpacca,

— ymemu 8bINOIHAMb
npubdIUdIICEHHbIE 8bIYUCTEHUS
(Memoobl peutenusi ypasHeHull,
BLIUUCTIEHUS onpeoeneHHo20
unmezpana);

- yMmemb NPUMEHAMb
npunosicenue  NPOU3BOOHOU U
onpeodeneHHoO20 ummezpanda K
pewenuro 3a0a4
ecmecmeo3HaHus,

- enademsv  NOHAMUAMU
emopas npou3eoo0Has,

BLINYKAOCIb 2paguKra GyHKYyuU
u ymembo uccnedosams

DYHKYUIO HA 8BINYKIOCTb

Cmamucmux
a u meopus
eepoamHuocm
eil, 102uKa u
KOMOUHamop
uKa

OmnepupoBath Ha 6a30BOM ypOBHE
OCHOBHBIMH OIINMCATCJIbHBIMHN
XapaKTEPUCTUKAMH YHCIOBOTO
Habopa: cpeaHee apupmMeTHIECKoe,
MearaHa, HanooJbIlIee U
HAUMCHBIICC 3HAUYCHUA,

OIIepUpOBATh Ha 0A30BOM YPOBHE

- Hmemsv npeocmasnenue
0 OUCKDEMmHbIX U HenpepbléHbIX

CYYAUHbIX 8eUUUHAX u
pacnpeoeneHusx, 0
He3a8ucUMoCcmu CILYYAUHBIX

OneprpoBaTh OCHOBHBIMHU
OMUCATCIIbHBIMHU XapPAKTCPUCTUKAMU
YUCIOBOrO HabOpa, MOHATHEM
reHepaabHasi COBOKYITHOCTh H
BBEIOOPKOU U3 HEE;

- ONEpPUPOBATH  MOHATHSIMH:

Jocmuoicenue pezyromamos
pazoena ll,

umems npedcmasienue o
YEeHMPATbHOU NPeOelbHOl
meopeme;

umems npedcmasienue o

66100pOUHOM KOO Duyuenme




MOHSATHUSMH: YaCTOTa U BEPOSITHOCTh
COOBITHS, CITy4allHBIN BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH
DIIEMEHTAPHBIMH COOBITUSAMU;

= BBIYUCIATH BCPOSATHOCTHU

COOBITUI Ha OCHOBE MOJCYETa YHCIIa
CXO/0B.

B nosceonesroti socuznu u npu
uU3yueHuu opyaux npeomMemos:

OLICHUBATh U CPABHUBATH B
MPOCTHIX CIIy4asiX BEPOSTHOCTH
COOBITHI B peaTbHOM KU3HH;

9UTaTh, COMIOCTABJISATH,
CpaBHUBATh, UHTEPIPETUPOBATH B
MPOCTBIX CIIydasix peajibHble
MaHHbIE, TPECTAaBICHHBIC B BUIE
TaOmuIL, AuarpamMmm, rpaduKoB

BEeJIUYUH,

= umenio npedcmaeﬂeﬁue
0 Mamemamu4eckom OAHCUOAHUU
u

oucnepcuu CYYAUHBIX

BEeJIUYUH,

- umems npeocmasienue
0 HOPMATILHOM pacnpeoeneHul u

npumepax HOPMAbHO
pacnpeoeneHHbIX CYYAUHBIX
BeUYUUH,

HOHUMAMb CYMb 3AKOHA
OOoNbUIUX YUCeT U 8bIOOPOUHO2O
Memooa uzmepenus
eeposmHocmet,

umMems npeocmasieHue 0o
VCIIOBHOU 8EPOAMHOCU U O
NOJHOU 8EPOAMHOCMU,
NPUMEHAMb UX 8 peuleHUU
Baoau;

umems npedcmasienue o
BAJNCHBIX UACTIHBIX BUOAX
pacnpeoeneHull U NPUMEHSIMb UX

6 peuleHuu 361061'{,'
= umenio npedcmaeﬂenue
o

Koppensayuu  CIYYatHbIX

BENUYUH, O TUHEUHOU pecpeccul.

B noeceounesnoti sorcuznu u npu
u3yueHUU Opy2ux npeomemos:

HacTOTa M BEPOSITHOCTH COOBITHS,
cymma
BEPOSATHOCTEM,
BEPOATHOCTH COOBITUI Ha OCHOBE
[O/ICUETa YUCIA UCXOOB;

u MMPON3BCACHUC

BBIYUCIATH

= BJIAJCTH OCHOBHBIMH

MMOHATHUAMUA KOM6I/IHaTOpI/IKI/I u
YMCTh UX MPUMCHATH IPpU PCHICHUU

3agadq;

- UMETh TpEACTaBICHHE 00
OCHOBAX TEOPUHU BEPOSITHOCTEH;

= HMETb MPEACTABICHUE O
MUCKPCTHBIX n HCTIPCPBIBHBIX
CJIy‘-IElfIHBIX BCINYHNHAX n

pacIpeACIICHUAX, O HC3aBUCUMOCTU
CJ'Iy‘lElfIHBIX BCJIMYHH,

= HMCTb NPCACTABIICHUC O

MaAaTEMAaTHUYCCKOM OXUJaHuHnu

AUCTICPCUN CﬂyqaﬁHBIX BCIINYHNH,

= HUMCTb  TMPCACTABJICHUC O
COBMCCTHBIX pacnpeaciICHUAX

CJ'Iy‘-IﬂﬁHHX BCJINYHH,

= IIOHUMAaThb 3aKOHa

CYTh
OONBIIMX YHUCET U BBIOOPOYHOTO

MCTOda U3MCPCHUSA BepOHTHOCTeﬁ;

Koppenayuu u TuHetuHou
pezpeccuu;,

umemsv npeocmasienue o
CMAMUCMuyecKux 2unome3ax u
nposepke cmamucmuyeckou
eunomesvl, 0 CmMamucmuke
Kpumepus u ee ypogHe
BHAUUMOCMU,

umemsv npedcmasienue o
C8A3U IMNUPUYECKUX U
meopemuyeckux
pacnpedenenuti,

umMemsb npedcmasieHue o
KoOuposanuu, 080UUHOU
Banucu, 060UYHOM Oepese;

61a0emv OCHOBHbIMU
nousmusmu meopuu epaghos
(epagh, sepuuna, pebpo,
cmenenb 8epuLUHbL, NYMb 8
epaghe) u ymemv npumMeHsams ux
npu pewenuu 3a0a4;

umems npedcmasienue o
0epesbsix u ymens NpUMeHsmMb

U |npu peuwienuu 3a0ay;

61adems NOHsIMueMm
CBAZHOCHb U YMemb NPUMEHSAMb
KOMNOHEHMbL CE8AZHOCMU NPU
pewenuu 3a0au;
YMemb 0Cywecmensims nymu
no pebpam, 06x00vi pebep u
sepuiun epaga;

umMems npedocmasieHue 0o
BUIEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmasieHue o




= B8blYUCTIAMb uiaiu
oyeHueambsv eeposimuocmu

COObLIMULL 8 PEATILHOU HCUSHU,

- 8b1OUPaAMb NOOX00AUUE
npeocmasieHuss U
0OpabomKu OaHHBIX,

Memoowl

= ymembo pewamo

HeCl10JiCHbLe 3a0a4u Ha
npuMeHenue 3aKOHA OO0NbUUX
uucen 8 coyuono2uu,
cmpaxoeanuu,

30pasooxpaneHuu, obecneyeHuu
bezonacHocmu  HaceieHus 8

Up€36bl’{a1/7Hblx cumyayusx

- UMETh TMpPEACTaBICHUE O
HOPMaJbHOM  paclpeielieHuu |
MpuMepax HOPMAaJIbHO
[pactpeneIeHHbIX CIIy4alHbIX
BEJINYMH;

- MMETh IPEACTABICHUE O

KOPPEJSIUY CITyJailHbIX BEJIUYHH.

B nosceonesnoii srcusnu u npu
uU3yUeHUuu opyeux npeomemos.

- BBIYKCIIATh WIM OLICHUBATh
BEPOSITHOCTH COOBITUH B peasbHOMN
PKU3HU;

- BBIOHpATH METOIBI
IMOAXOIAIIETO

00pabOTKH JaHHBIX

MPEJICTABICHUS H

mpyoHocmu 3a0aqu
HaxocOeHUs 2aMUIbIMOHO8A
nymu,

- g1a0ems  NOHAMUAMU
KOHEeYHble u cyemuwle
MHOJMICECMBA U YyMemb  UX
npumensme npu  peuieHuu
Baoay;

- ymemb NPUMEHSIMb
memoo Mamemamu4eckou
UHOYKYUU,

- ymemb NPUMEHAMb

npunyun Jupuxie npu peuwienuu
Baoay

Texcmoeuie
3a0auu

PemraTe HeclIOKHEBIE TEKCTOBEIC
Baa4yu pa3HbIX THUIIOB;

- aHAJIM3UPOBATH yCIIOBHE
BaJaun, npu HEO0XOIUMOCTH
CTpOI/ITI) JJIA cc pCHICHI/IH

MAaTEMAaTUUICCKYIO MOJICJIb,

- IIOHUMATh W HCIIOJIb30BAThH
IS perieHus 3a1a4u uH}opMaImio,
MPEACTaBICHHYIO B BHUE TEKCTOBOM
M CHMBOJBHOH  3aIllCH, CXEM,

Tabnum,  AauarpamMm, — rpadukos,

- Pewamo 3a0a4u
DA3HLIX MUNOB, 8 MOM Yuce
3aoayu NOBbIUEHHOU
mpyoHoCcmu,

- 8blOUpamv

ONMUMAbHBIIL MEMOO peuleHUs.

3aoauu, paccmampueast
pasiudHbie Memoovl,
- cmpoumo Mooelb

pewtenuss 3a0ayu, NPOBOOUND

= Peniate pa3HbIC 3aJadyun

MOBBIIIIEHHON TPYIHOCTH;

- aHaJU3UPOBATH yCIIOBUE
3ajlaud, BBIOMpATh ONTUMAJIbHBINA
METOI pereHus 3a1a4,

jpaccMaTpuBasl pa3jIuyHbIe METO/bI;

= CTPOUTL MOJCIIbL PCUICHUA
Badadyn, HPOBOAUTHL AOKA3aTCJIBbHBIC
PACCYKACHUW IIPpU PCIICHUHN 3a/1a1U,

Jocmudicenue pezyromamos
pazoena |l




PUCYHKOB;

- JIEACTBOBATH 110 AITOPUTMY,
COZIEpKAILEMYCS B YCIOBUM 3a4a4u;

= HUCIIOJB30BaTh JIOTHYCCKHEC

PaCCYKACHUS IPU PCHICHUUN 3a1a1U;

- pabotath ¢ H30BITOYHBIMH

YCIOBUSIMH, BbIOMpas M3 Bcell

mHbopMaluy, JIaHHBIE,

HGO6XOI[I/IMBIC IJId pCHICHUS 3aa4vu,

- OCYILIECTBIATh HECIIOXKHBIN
nepedop peuieHu,
BHIOMpAass M3 HHUX ONTUMAIBHOE II0
KpUTEpUsM, C(HOPMYIHPOBAHHBIM B

BO3MOXXHBIX

YCIOBUY;

- aHAIIM3UPOBATh "
MHTEPIPETUPOBATH

[PCIOCHUA B

IMOJTYYCHHBIC
KOHTCKCTC  YCJIOBUA

3ajaud, BbIOUpATh pEIIeHUs, He

[IPOTUBOpEYAIINE KOHTEKCTY;

pemiaTh 3aa4u Ha pacyeT
CTOMMOCTH MOKYTOK, YCIIYT,
MOE3/I0K U T.I1.;

pelIaTh HECIOXKHbIE 3aauH,
CBsI3aHHBIE C JIOJICBBIM Y4acTHEM BO
BIaJeHUU (GUPMOM, IPEITPUITHEM,
HEIBUKHUMOCTBIO;

0oKazamesibHble PaACCyHCOeHUs,

- peuwiamy 3a0auu,

mpeoyrouue nepebopa
BAPUAHMOB, NPOBEPKU YCIO08ULL
ebIO0pA ONMUMATILHO20

pesynibmama,

- AHAIUZUPOBAND u
UHmMepnpemuposams
pesyibmamesl 6  KOHmMeEKcme

VCA08UsL  3a0a4u,  8blOUpPamv
peuwieHus, He Npomueopedauue

KOHmMeKcny,

- nepegooums npu
peutenuy 3a0a4u UHGOpMayuo
u3 00HOU popmbl 8 Opyeyio,
UCnOaL3YsL NPU HeobXxoouMocmu
cxemvl, mabnuysl, epaguxu,

ouazpammol,

B nosceonesnoti srcuznu u npu
U3yueHUU Opyaux npeomemos:

- pewams npaKmuiecKue
3adauu u 3a0ayu  u3 Opyaux
npeomemos

- pemaTh 3aJ1a4u,
TpeOyromue rmnepedopa BapHUAHTOB,
MPOBEPKH YCIIOBHIA, BBIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;

- aHAJIM3UPOBATh u
MHTEPIPETUPOBATH MOJTyYEeHHbIE
pemieHnsT B KOHTEKCTE YCJIOBUS

3ajlaud, BbIOUpATh pEIICHUs, He

[IPOTUBOpEYAIINE KOHTEKCTY;

- MEPEBOUTh TPH PEIICHUU
OJIHOM
APYTyIo,
py  HEOOXOJIUMOCTH
TaOJIHIIEI, rpaduku,

Bamaun  WHQOpPMAIMIO U3
(hopmbI
MCIIOJIB3YS
CXEMBI,

3aI1nucCu B

JauarpaMMabl.

B nosceonesnoti srcuznu u npu
U3yueHUU Opy2Ux npeomemos:

- pemars IIPAKTUYECKHE
Bajauyd W 3aJauyd U3 APYTUX
MpEeIMETOB




pemaTh 3aJ1a4i Ha TPOCTHIC
MPOLIEHTHI (CUCTEMBI CKUOK,
KOMHCCHH) U Ha BEIYHCIICHHUE
CJIO’KHBIX MPOIIEHTOB B Pa3JIMUHBIX
CXeMmax BKJIaJI0B, KPEAUTOB U
MIIOTEK;

peliaTh NpakTHYeCKHue 3a1a4H,
TpeOyroIIre NCTIOE30BaHUS
OTpULIATENILHBIX YHCEN: Ha
OIpeieNieHue TeEMIIepaTyphl, Ha
oTIpeiesieHre TIOJI0KEHUS Ha
BPEMEHHON OCH (10 HAIIeH 3pBI U
rmocie), Ha IBUKEHHE JeHEKHBIX
cpencTs (mpuxoj/pacxon), Ha
oTIpeiesieHre TIyONHBI/BBICOTHI U
T.11.;

UCIOJIb30BaTh MOHATHE MacIITada
IJIST HAXOXKACHUS PAaCCTOSHUMN U
JUTMH Ha KapTax, MIaHaX MECTHOCTH,
MJIaHAX MOMEIECHUH, BEIKpOMKaX,
mpu paboTe Ha KOMITBIOTEPE | T.11.

B nosceonesnoti sorcuznu u npu
U3yueHUU Opyaux npeomemos:

= peuiaThb HCCJIIOXKHBIC
MPAKTHUYCCKUC 3aJa4u,
IBOSHHUKAKOIINEC B CUTyalusax

MMOBCEIHEBHOU KU3HHU

T'eomempus

OmnepupoBath Ha 0a30BOM YPOBHE
MOHSTUSIMH: TOUKa, TIpsiMas,
MIOCKOCTh B IIPOCTPAHCTRE,
MnapaaienbHOCTh U
MEPNCHANKYIAPHOCTD NPAMBIX U

IIOCKOCTEH;

Onepuposams nOHAMUAMU:
mouka, npamas, N10CKOCMy 8
npocmpancmse,
napanieibHoCms U
nepneHOUKYIAPHOCHb NPAMbIX U

niockocmetl;

= BJ'Ia,I[eTB TCOMCTPUICCKUMHU
MOHATHUAMU IIPU PCUICHHUH 3aaa4 U
MPOBCACHUN MAaTCMAaTHYCCKUX

pacCyXKIeHUN;

- Hmemv npedcmasnenue
00 aKCUOMAMUYECKOM Memooe;

- e1ademno noHAmMuUeM

ceomempuuecKkue mecma mouvex




pacro3HaBaTh OCHOBHBIE BHIBI
MHOT'OI'PaHHHUKOB (TIpU3Ma,
MUpaMU/Ia, TPSIMOYTOITEHBIN
napasienenumnesn, Kyo);

n300pakaTh H3ydaeMble (PUTypbI
0T PYKH M C IPUMEHEHHUEM TPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;

nenaTh (BBIHOCHBIE) IJIOCKUE
YEepPTEKU U3 PUCYHKOB MTPOCTHIX
00BEMHBIX (PUTYpP: BH]I CBEPXY,
COOKyY, CHH3Y,

U3BIIEKATh WH(HOPMAIIHIO O
MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax,
MpeCTaBICHHYIO Ha YepTexkax U
pHUCYHKaX;

npuMeHsTh Teopemy [Iudaropa
MpY BBIYUCIICHUN DJIEMEHTOB
cTepeoMeTpudeckux puryp;

HaXOJUTh 0OBEMBI U TUIOMIAIN
[TOBEPXHOCTEU MPOCTEUILINX
MHOTOT'PaHHHKOB C TIPUMEHEHUEM
hopmyu;

pacro3HaBaTh OCHOBHBIE BHJIBI TEJ
BpaleHus (KOHyc, UIMHAP, chepa
i map);

HaXOJUTh 0OBbEMBI U IUIOLIAIN
[MOBEPXHOCTEU MPOCTEUIIINX
MHOT'OI'PaHHHKOB U T€J BpaILlEHUs C
nmpuMeHeHueM (Gopmyi.

B nosceonesroti sorcuznu u npu
U3YYeHUU OPY2UX NPeOMemos:
COOTHOCHTB a0CTPaKTHBIC

npUMeHsIMb OJisl PeUeHUs.
3aday eeomempuieckue Gaxkmol,
eciu yCcno8usi NPUMeHeHUs!
3a0aHvl 8 6HOU opme;

pewams 3a0ayu Ha
HAX0MHCOeHUe 2e0MempPUIeCcKUx
GeUUUH NO 0Opa3yam Uil
aneopummam;,

denamu (8bIHOCHbBIE) NIOCKUE
uepmedc Uz pUCyHKo8
00BEeMHBIX pueyp, 8 Mom yucie
pucosams U0 ceepxy, cOOKy,
CMpOUms CeyeHusl
MHO202PAHHUKO8,

uzgnexkamo,
uHmMepnpemuposams u
npeobpazosvieanms
ungopmayuro o
ceoMempuieckux ueypax,
npeoCcmasieHHyI0 Ha
uepmesNcax;

NPUMEHAMb 2eoMempuiecKue
haxmol 015 peutenus 3a0ad, 6
MoMm yucie npeonoaazaruux
HEeCKONILKO WA208 PeUeHUs];

ONUCHIBAMb 83AUMHOE
DACNONONCEHUE NPIMBIX U
niocKkocmetl 8 n(pOCMpancmee;

Gopmynuposams ceoticmea u
npusHaxu gueyp;

00KA3bI8AMb 2e0MeMpUuiecKue
VmMeEepHcOeHUsL,

e1adems CMaHOApPMHOU

Kaaccuguxayuel

- CaMOCTOSITEIIHO
(bopMynupoBaTh
reOMETPUIECKUX (PUTYp, BBIIBUTATH

OTIpe/ICIICHUS
TUTIOTE3bl O HOBBIX CBOHCTBaX u
MpU3HAKaX TEOMETPUYECKUX (QUTYp
U O00OCHOBBIBATh HJIM OIPOBEPraTh
WX, 0000111aTh 1501051
KOHKPETH3UPOBATh PE3YJIbTAThI HA
HOBBIX KJlaccaxX (UTyp, MPOBOJIUTH B
HECIIOXKHBIX CIIydasx
KJ1acCU(PUKAITUIO buryp

Pa3INYHBIM OCHOBAHUSIM;

o

= HUCCIICO0BATH YCPTECIKU,

¢uryp,

MHTEPIPETUPOBATE U

BKJIIOYass ~ KOMOMHAIMU
M3BJICKATh,
npeoOpa3oBbIBaTh  HH(OpMAIHIO,

MPEACTABJICHHYIO HA YEPTCIKAX;

- peniarhb 3a71a4u
FCOMETPUYECKOTO COJCP)KaHMs, B
TOM YHCIIC B CI/ITyaLII/IHX,
QITOPUTM PELICHHS HE CIICTYET SIBHO

KOrJa

n3 YCIIOBUS, BBINTOJIHATH
HEOOXOAUMBIC IS PEIICHUS 3a1a4u
TOTIOTHUTEIILHEIE MMOCTPOCHUS,
HCCIICA0BATh BO3MO’KHOCTh

NpUMEHEHHs TeopeM U (opMyIl JUIs
peleHus 3a1a4;

6 npocmpancmee U yMemb
npumeHamo ux Onsl  peuleHust
Baoay;

- yMemb RpUMEHAMb OJA

pewenus  3a0au  ceolcmea
NIOCKUX U O08Y2PAHHBIX Y208,
mpexepannozo yana, meopemuvl
o

KOCUHYCO8 u CUHR)YCO8

mpexzpannozo yaua,

- enadems nOHAMUEeM
nepneHouKyisApHoe

npusmsvl U ymemovp HNPUMEHANb

ceyeHue

€20 Npu peweHuu 3a0ay,

- umeniob npedcmaeﬂeHue
0 080lICIMEEHHOCMU npasulbHblx
MHO20CPAHHUKOE,

= énademo NOHAMUAMU
UeHmpalbHoe U napdajjlejllbHoe
npoekmuposanue u NpumMeHAms
ux npu nocmpoeruu ceyenuil
MHO20CPDAHHUKOB Memooom

npoexyuu,

- umenmnio npedcmaeﬂeuue
0 paszeepmiKe MHO2O0SPpAHHUKA U

Kpamuatiuiem nymu Ha




reOMETPUYECKUE TIOHATHS U (PaKTHI C
peaIbHBIMH KU3HEHHBIMU
00BEKTAMH U CUTYAIHSIMH;

UCIOJIb30BaTh CBOMCTBA
MPOCTPaHCTBEHHBIX
reoMeTpuueckux Guryp ams
pelLeHNs TUMOBBIX 3a/1a4
MPAKTUYECKOIO CONEPIKaHNUS;

COOTHOCHTb IIOLIA/IHA
[TOBEPXHOCTEU TEJI OJUHAKOBOM
(bopMBI pa3IMUHOTO pa3Mepa;

COOTHOCHUTBH OOBEMBI COCY/IOB
0JINHAKOBOH (POPMBI pa3IMyHOIO
pa3mepa;

OLIeHUBATh (hOpMY IPABUIBHOTO
MHOTOTpaHHHUKA IIOCJIE CIIUJIOB,
CpEe30B U T.II. (OIpeessiTh
KOJIMYECTBO BEPILUH, pedep u
rpaHei MoJy4eHHBIX
MHOTOTPaHHHUKOB)

NpPOCMPAHCMBEHHBIX (huzyp
(nupamuowl, npusmol,
napasnnenenuneovl),

Haxoo0ums oovembl U niouwaou
NnOBEPXHOCTEN 2eOMEMPUUECKUX
mej ¢ npuMeHeHuem opmyi;

BLIMUCTIAMb PACCIMOSHUSL U
Velbl 8 NPOCMpAHCmEe.

B noeceounesnoti sorcusnu u npu
usyueHuu opyeux npeomemos.

UCNOIb306AMb CBOUCTEA
ceomempuueckux gpueyp 0
peulenus 3a0ay NPaKmuyecKo2o
xapakmepa u 3a0ay u3 opyeux
obracmeti 3HaHUU

- yMeTb (opMyaupoBaTh MU

ITOKA3bIBATh Tr€OMETPUYCCKHE
YTBEPIKICHUS;

- BJIQ/ICTh MOHSTUSIMHU
CTepEOMETPHUH: pu3Ma,
napajuiesenuIe], MUPAMH/IA,
TeTpad’Ip;

- UMEThb TIPEJICTABICHUS 00
AKCHOMax
CIICICTBHSX

CTepEeoOMEeTpUn
u3

n

YMETh
NPUMEHSATh UX MIPU PELICHUHN 3a]iay;

HUX H

- YMETb  CTPOUTb  CEUCHHUS
MHOI'OIPAHHUKOB C UCIIOJIb30BAHUEM
[Pa3JINYHBIX METOJIOB, B TOM YHCIIE U
METOJ1a CJIEI0B;

- UMETb IPEACTaBICHUE O
CKpEIMBAIOIINXCS IIPSIMBIX B
[IPOCTPAHCTBE U YMETb HAaxXOIWUTh
YTOJ1 U pacCTOSIHUE MEKy HUMU;

- IIPUMEHATH  TEOPEMBI O
[apajuIeIbHOCTH IIPSAMBIX

MIOCKOCTEl B MPOCTPAHCTBE MPHU

u

[pEIICHUY 3a]1a4;

- yMETh IPUMEHSTh
napauIeIbHOE MTPOCKTUPOBAHUE IS
M300paxkeHust puryp;

= YMCTb MMPpUMCHATDb

MEPIEHAUKYIAPHOCTH NPSIMOA W

IMJIOCKOCTHU ITPU PCHICHUHA 3ada4;

NOBEPXHOCMU MHO2COCPAHKUKA,

- umenio npe()cmaeﬂeHue
O KOHUYECKUX CeYeHUAX,

- umems npeocmasieHue
0  Kacawwuxcsi  cgepax u

KOM6MHCII4MM menl epauleHusd u

VMemb  NpUMEHAMb Ux npu
pewenuu 3a0ay;

- npUMeHAmb npu
pewenuu  3a0au  gopmyny
paccmosinus  om  mouku 00
niockocmu,

- enaoemsv PAa3HbIMU
cnocobamu  3a0anus  NpAMou
VpasHeHusaAMU u ymemb
npumensimv  npu  peweHuu
Baoau,

- npUMeHsAmb npu
pewenuu 3a0au u
Ookazamenvcmee meopem

BEKMOPHLILL Memoo U Memoo
KoopouHam;

- umemsv npeocmasieHue
00
npumensmo gopmynvl 06veMo8

aAKCUOMax obvema,

NPAMOY20/IbHOCO




= BIaACThb IIOHATHUAMHA

OpPTOTOHAJbHOE  MPOEKTHPOBAHUE,
HAaKJIOHHBIE U UX IMPOEKINH, YMETh
[PUMEHATH  TEOPEMY O

NEePIEHANKYISApaX TMPH  pEIIeHUH

Tpex

3ajay;
= BJIaACTH IIOHATUAMHA
paccrosiHue MEXAy Gurypamu B
MPOCTPAHCTBE, oOmuii
ABYX
CKPCIIMBAIOIINXCSA MPAMBIX U YMCTb

MEPIEHIUKYIIAP

MPUMEHSATh UX IIPU PELIEHUHU 3a1a4;
- BJIAJIETh IIOHATHEM  yroOJ
MEXKY MPSAMOM M IUIOCKOCTBIO U
YMETh MPUMEHSTh €ro MpH PEIICHUN
3ajay;
MOHATUAMHU
Yroa Mexay
MEPIECHANKYIISIPHBIC

- BIIAJIETh
IIBYTpaHHBIA  YTOJI,
MJIOCKOCTSIMHU,
MJIOCKOCTH U YMETh MPHUMEHSTH HX
MpU pEILLICHUH 3a/1a4;

- BIIAJIETh MOHATUSMHU
[IpU3Ma, napajuleIeumnes u
[IPUMEHSATD CBOMCTBA
napajuleJienunena IOpU  PEeLIeHUU
3a/1ad;

- BIIA/ICTh MOHSTHEM

MPSIMOYTOJIBHBIN Napajuiesenunes u

MIPUMEHSATH €ro NPYU PEIICHUH 33/1a4;

napannenenuneda, npuzMvl U
nupamuosl, mempa’opa  npu
pewenuu 3a0ay,

- NPUMEHAMb  meopembl
06 omHowleHUAX 00veMo8 npu

pewenuu 3a0ay;

- NpUMeHAmMb  UHMe2pall
O 6bIYUCTIEHUS. 00beMos U
nosepxnocmeil men epaujeHus,
niowaou

chepuueckozo nosica u 0dvema

BblUUCTIEHUA

wapoeoco CioA;

- umenio npe()cmaeﬂeHue
0 OBUMNCCHUSIX 8 npocmpancmee.

napajiieibHom nepexHoce,
cummempuu OMHOCUMENbHO
njaockocmu, L;eHmpaJleOﬁ
CUMMempuu, noeopome
OmHoOCUmejlbHO npﬂmoﬁ,

GUHMOBOL CUMMEmMPUU, YMemb
npumMensmob ux npu  peuieHuu
Baoay;

- umems npeocmasnenue
0 nIoWaou - OpmMo2OHANLHOU
npoexyuu;

- umems npeocmasnenue
0 MpexepaHHoM u
MHO202PAHHOM yene u

MPUMEHAMb ceolicmea NI0CKUX




= BIaACThb IIOHATHUAMHA

nupamuia, BH/JIBI ApaMuf,
PIIEMEHTBI IPABUIIBHOW MUPAMUIBI U

YMCTb IMPUMCHATL UX HPU PCHICHUU

3ajay;

- UMETh IPEACTaBIEHUE O
TeopeMe  Oiepa,  IPaBUIbHBIX
MHOIOTpaHHHUKAX;

- BJIA/IETh MOHITHEM
IO IN MIOBEPXHOCTEN
MHOTOTPaHHUKOB " YMETb
MPUMEHSTDH €ro IPH PEIICHNH 3a/1aY;

- BIAJETh IOHATUAMM TeEJa
BpallleHus: (LWIHHIP, KOHYC, IIap U

cdepa), U yMeTh
NPUMCHSTh UX TIPU PEIICHUU 3a]1a4;

X CEUYCHUA

- BJIAJICTh MOHATUSAMHU
KAacaTeJIbHbIC NPAMBIE U IIOCKOCTH
U YMETb IIPUMEHATH U3IIPU PEILICHUU
3a/1ad4;

- UMEThb IIPEACTABICHUSA O
BIIMCAHHBIX U OIHUCAHHBIX cepax u
YMETb NPUMEHATh UX INPU PELICHUU
3ajad;

- BJIAJIETh MOHATHAMH O0BEM,
00bE€MBbl ~ MHOTOTPAaHHUKOB,  T€J
BpallcHUSI W IPUMEHATb HX IIPH
pEeLICHUN 3a/1a4;

= HMETb MPEACTABJICHUE O

V21068 MHO20SPAHHO20 Yeld Npu
pewenuu 3a0ay;

- umemsb npeoCcmagieHus
0 npeobpasosanuu  nodoous,
ecomomemuu u ymems
npumensmb UX Npu  peuleHuu
Baoay;

- yMemb pewams 3a0ayu

Ha njiockocmu Memooamu

cmepeomempuu;
- ymemo

Gopmynvl
pewenuu 3a0ay

npuUMeHsms

00vemos npu




pa3BepTKe IWIMHApPAa ¥ KOHYCA,
TUIOINAAH TTOBEPXHOCTH LWIMHIpPA U
KOHYyCa, YMEThb NPUMEHITh UX MpPH
peLIeHNH 3aa4;

- UMETb TPEJACTaBICHUE O
omaan  chepsl U yMETb
NPUMEHSATH €r0 P peIIeHu! 3a/1a4;

- yMeThb pelarh 3aJaud Ha
KOMOWHAIIMM MHOTOI'PaHHUKOB U TEJ
BpAIICHHS,

- UMETh MpPEACTaBICHUE O
Moo0UHM B MPOCTPAHCTBE U YMETh
pemaTh 3a4adyd  Ha  OTHOUICHHE
00BEMOB u N OIEN (S
MOBEPXHOCTEH MOJOOHBIX (UTYD.

B nosceonesnoii srcusnu u npu
uU3yueHuu opyeux npeomemos.

- COCTaBJIATh C
MCIIOJIb30BaHUEM CBOICTB
FEOMETPHUYECKHIX buryp

MaTeMaTHYeCKHue  MOJCIHH  JUIA
peleHuss  3aaa4  MPaKTHYECKOTO
XapakTepa M 3aJad M3 CMEXHbBIX
TUCIUTLIINH, HCCIeI0BaTh
MOJTy4YeHHBIE MOJIeTT! u
MHTEPIPETUPOBATH PE3YNIbTAT

Bexkmoput u
KoopOounamul
6

YPOBHE

OmnepupoBatb Ha 0a30BOM

IIOHATHUEM

JI€KapTOBbI

- Onepuposams
NOHAMUAMU 0eKapmosol

KOOpOUHAmMbl 8 NPOCMPAHCMEE,

- Bnanets MHOHITUSIMU
BEKTOPBI U UX KOOPJAUHATHI;

- YMCTb BBIINIOJIHATH

Jlocmuoicenue pesynomamos
paszoena ll,;

- Haxooumo obvem




npocmpancm [KOOPAWHATHI B POCTPAHCTRE, 6eKmop,  MoOyIb  6eKmopa, [oTIepalliii HaJl BEKTOPaMH; napannenenuneda u
6e paeenHcmeo 6eKmopos, | - UCIIOJIBL30BAaTh CKaJISIPpHOE mempaadpa, 3A0aHHbIX
h HaXOZHTR KOOPAMHATEL . nounamer  eexmopa, — yeon IPOM3BE/ICHIE BEKTOPOB  TIPU [KOOPOUHAMAMU CEOUX 6EPULLUH,
BCpUIMH  Ky0a ¥ TIPAMOYTOTLHOTO MedNCOY 6EKMOPAMU, CKAIAPHOE [pEIIEHUN 3a/1aY; - 3a0aseamsv  NPAMYIO 8
[apajuieJIcIInIe a np0u3ee()eHue e6eKkmopos, | - IPUMEHSTH ypaBHEHHE [IPOCMpancmee;
KOMIUHeApHble 6EKIMOPbL, [UIOCKOCTH, (OPMYJIY PpaCCTOSHHS | - HAXo0umv paccmosiiue
B HAXOO0UMb PACCMOAHUE ey TOUKAMH, ypaBHeHHe cephl (on mouku 00 MIOCKOCMU 6
MedHCOY O8YMsL MOYKAMU, CYMMY [Npy PELIEHNH 3a/1ad; cucmeme KOOpOuHam,
BEKMopos U npoussedenue | . OPUMEHSTh ~ BEKTOpbI W | - HAXo0umv Ppaccmosiiue
BEKMOPA HA YUCTO, Y201 MeICOY |etop KOOpPAMHAT B MPOCTPAHCTBE [MedHcOy CKPeUWUBATOUUMUCS
BEKMopamu, CKAIAPHOC Ipy perieHny 3a1a4 npsambLMU, 3a0AHHbIMU 6
npouszeedeHue, packiaobleams cucmeme xoopounam
BEKMOp no 08yM
HEeKOLTUHEeAPHBIM EKMOPAM,
- 3a0a6amv  NIOCKOCHb
VpaeHeHuem 8  0eKapmooll
cucmeme KoopouHam,
- pewams  npocmeuuiue
3a0auu 66edeHuemM 6eKMOpPHO2O
bazuca
Hcemopus - OnucwIBaTh OTHEIbHEIC | - Ilpeocmasnams  6xknao | - Umers mpexctaBnenue o | Hocmudicenue pesyiomanmos
MAMEMAMUK gy narouecs PE3YNBTATHL, BHIOQIOWUXCS MAMEMamuKos 6 BKIaje BHIAlomuxcs matemarnkos [430ed |l
“ MOJYyYCHHBIE B  XOJA€ Pa3BUTHS pa3eumue MAmeMamuKku U UHbIX B Pa3BUTHE HAYKH,

MAaTCMAaTUKHN KaK HAYKH,

- 3HaTh IIPUMEPBI
MaTEMaTUYECKUX OTKPBITUH H HX
ABTOPOB B CBSI3M C OTEYECTBEHHOU U

BCEMUPHON UCTOPHUEH;

HayuHbIX 0Onacmetl;

= NOHUMANb PpPoJib

mamemamuxu 6 paseumuu

Poccuu

- MMOHUMAaTh poJIb

MAaTCMAaTUKHU B Pa3BUTUHN Poccun




= IIOHUMAThb POJib

MaTEMAaTUKN B Pa3BUTUH Poccnm

Memoout
mamemamux
u

= HpI/IMCHSITL HN3BCCTHBIC
MCTOABI IPU PCIICHUN CTAHAAPTHBIX
MaTEMaTUYCCKUX 3aJa4,

- 3aMevaTh "
XapaKTEPU30BaTb MAaTEMATHYECKHE
BAKOHOMEPHOCTH B  OKpY’KaIOIIEH
MeiCTBUTEIIHLHOCTH,

- MIPUBOAUTH IIPUMEPBI

MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH
B  TpuUpoae, B
XapaKkTepU3yOIUX  Kpacoty W
COBEPILIEHCTBO OKPYXAIOIIEr0 MHpPa
M TIPOM3BEICHHI NCKYCCTBa

TOM YHHUCJIIC

- Hcnonvzosamos
OCHOBHbIE Memoobl
dokazamenbcmed,  npoeooOUntv
0oKa3amenbcmeo U B6bINOAHMD

onpoeepoicerue,

= NPpUMEHANb OCHOBHbLE

Memoobl peulenus

mMamemamuyeckux 3a0ay;

= Ha OCHO6¢€e
mamemamuidecKux
3aKOHOM€pHOCm€ZZ

xapakmepuszoeantb

68 npupooe
Kpacomy u
COBEPULEHCINBO  OKPYICAIOUE2O
mupa u npoussedeHull
uckyccmea;

- NpUMeHsMb
npocmetiiuiue npozpammHble
cpeocmea U ]eKMPOHHO-
KOMMYHUKAYUOHHbIE — CUCTEMbL
npu peuwienuu Mamemamuideckux

Baodau

= Hcnonb30BaTh OCHOBHBEIC

MCTOABI NOKAa3aTCIbCTBA, IPOBOAUTH

NOKa3aTeNbcTBO W BBIOJHATH
OIIPOBEPIKCHUE;
= MPUMCHATH OCHOBHBIC

MCTOAbI PCHICHHUA MATCMATUYCCKUX

Bagaq;

- Ha OCHOBE MaTEMaTU4ECKHX
3aKOHOMEPHOCTEHN B pUpoze
XapaKTepu30BaTh KpacoTy u

COBEPILEHCTBO OKPYKAIOIIETO MHpa
Y IIPOM3BEICHUM UCKYCCTBA;

- NPUMEHATh
porpaMMHBbIE

MIPOCTEUIINE
CpencTBa "
PIIEKTPOHHO-KOMMYHHUKALIMIOHHBIE
CUCTEMBI

pH peleHnn

MaTCMaTHYCCKHX 3a1a4,

- MOJIb30BaThCS
MPUKJIAJHBIMA ~ [POrpaMMaMu U
MporpaMmmMaMu CHMBOJIBHBIX
BRIUMCJIICHUN  JJI1  HCCJICIOBAHUS

MaTeMaTHIECKUX 00BEKTOB

Jocmudicenue pezyromamos
paszoena ll,

NPUMEHSIMb MAmMeMamuiecKkue
BHAHUA K UCCAEO08AHUIO
OKpYIAHCAIOULe20 MUPA
(moOenuposanue Gusuyeckux
npoyeccos, 3a0auu IKOHOMUKU)




MeTanpeaxMeTHble:

— YMEHHE CaMOCTOSITENIbHO OIPENeNATh IEIH CBOEro OOYyYeHHs, CTaBUTh M (opMmynupoBaTh Ui ceOs HOBbIE 3a7aun B ydeOe W
MO3HABATEIBHON NEATETLHOCTH, Pa3BUBATH MOTUBBI M HHTEPECHI CBOCH MTO3HABATEIBHON ACITEIHHOCTH;

— YMEHHE CaMOCTOATENbHO IUIAHUPOBATH MYTH JOCTHKEHHS IeJiel, B TOM YHWCJE aJbTePHATUBHBIC, OCO3HAHHO BHIOMpATh Haubojee
3¢ deKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U TTO3HABATENIbHBIX 3a/1a4;

— YMEHHME COOTHOCUTb CBOM JAEWCTBUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYLIECTBISATb KOHTPOJIb CBOEM JEATEIBHOCTH B Ipolecce
JOCTIDKEHUS Pe3ylIbTaTa, ONpPEeeNsATh COCOOBI IEHCTBHS B paMKax NpEIOKEHHBIX YCIOBHHA M TpeOOBaHUil, KOPPEKTUPOBATH CBOU JEHCTBHUS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyalluE;

— YMEHHME  OIIGHMBAaTh  MPABWJIBHOCTh  BBIOJHEHHMs  y4yeOHOM  3amaud,  COOCTBEHHBIE  BO3MOXHOCTH €€  peIICHus;
OBnajjeHHe OCHOBaMHU CaMOKOHTPOJISI, CAMOOLICHKH, NIPUHATUE PELIEHUH U OCYILECTBIEHUS OCO3HAHHOI'O BBIOOpa B y4eOHON M NO3HABaTEIbHOU
JESITEIbHOCTH;

— YMEHHE TPOJYKTHBHO OOIIATHCS M B3aMMOJCHCTBOBATH B IPOLIECCE COBMECTHOM JESTEIBHOCTH, YIUTHIBATH TO3HINHU JIPYTHX yYYaCTHUKOB
JeSITeTbHOCTH, 3PPEKTUBHO pa3pemaTb KOHPIUKTHL;

— BJIaJICHUE HaBBIKAMHU I103HABATEJIbHOW, Y4eOHO HCCIIEAOBATENIbCKOM M IMPOEKTHON [eATeNIbHOCTH, HAaBbIKAMM pa3pellieHus npoliem;
CHOCOOHOCTh M TOTOBHOCTb K CAMOCTOSATENIbHOMY ITOMCKY METOJIOB PEILIEHUs IPAKTUUECKUX 3aJay, IPUMEHEHUIO Pa3IMYHbIX METOJI0B IO3HAHUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATENbHOW MH()OPMAIMOHHO-TIO3HABATEIILHBINA JESTEIFHOCTH, BKIIIOYAs YMEHHE OPHEHTHPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX WH(OPMAIMH, KPUTUIECKH OLIEHUBATh U HHTEPIIPETUPOBATH HH()OPMAIIHIO, ITOTyJaeMYyIO U3 Pa3IMYHBIX HCTOYHHKOB;

— YMEHHME HCIIOJIb30BaTh CpPEACTBA HHGPOPMALMOHHBIX M KOMMYHHMKAlMOHHbIX TexHosoruii (MKT) B pemeHur KOrHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIMOHHBIX 33/1a4 ¢ COOII0IeHNeM TpeOOBaHUN S)PrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX U AICTETUYECKUX HOPM, HOPM MH(DOPMALIMOHHON O€3011aCHOCTH;

— BIIQJICHHE SI3BIKOBBIMU CPEICTBAMU - YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS, UCIIOIh30BATh a/IEKBATHBIC SI3BIKOBBIC

CPEJICTBA;



— BIIaJICHUE HaBBbIKaMU ITO3HABATEIIbHOMN peq)HeKCI/II/I KaK OCO3HaHHEC COBCPIIACMBIX JEUCTBUI U MBICITUTEIIHLHBIX IIpoHeCcCOB, UX PE3YJIIbTATOB U

OCHOB&HI/IIZ, T'paHUIl CBOCTO 3HAHUA U HE3HAHNA, HOBBIX IMTO3HABATCIBHBIX 3a4a4 U CPEACTB UX JOCTHUIKCHUA.

Coaepxanue yueOHOro nmpeamera

AnreOpa 1 HaYaJIa MATEMATH4YECKOI0 aHAJIN3Aa

10 kaace

KommenTapwmii:

1.I'paxxmanckoe Bocnmranue-1'B. 2. Bocnuranue nmatpuoTnsma, JJ100BH K CBOEMY HapOAy M YBaKEHUS K APYTruM Hapogam Poccun, hopMupoBanum 001epoCcCHicKoi
KynbTypHOU naentnaHoct — I1B. 3. JlyxoBHO-HpaBcTBeHHOE BocniuTanue — JJHB. 4. Octetnueckoe Bociuranue —9B. 5.0konornyeckoe Bocrutanue — Ok.B. 6.
Bocrnuranue kynsTypsl 3m0poBoro odpasa xku3Hu u 6e3omacHoctd — BK30OXb. 7. Tpynosoe Bocriutanue — TB. 8. @msmueckoe Bocnuranue — OB. 9. [lozHaBaTensHOE

HarnpasyieHue Bocniutanus — [ITHB.

N n/m Tema ba3oBblii ypoBeHb IIpo¢puibHbIi YypoBeHb Copnep:xanue
Koia-Bo BocnurareabHBINA MOTEHIIAA Koia-Bo BocnurareabHBINA MOTEHIIUA BOCIIHTAHMA
4acoB yacoB
1 JeticTRUTEIBHBI 13 -pa3BUTHE CLIOCOOHOCTEH, 18 -pa3BHUTHE CIOCOOHOCTEH, 3.
¢ "quncaa Bcepoccuiickmuii
YIIOBJIETBOPCHHE TIO3HABATEIIBHBIX YIIOBJIETBOPEHHE TI03HABATEIIBHBIX
YpOK 6€30MacHOCTH
HHTEPECOB, CAMOPEATTU3aAIAN HHTEPECOB, CAaMOpCaTU3aIAN HIKOJILHUKOB B
cetu MHTepHer.
00ydJaronmxcsi, B TOM YUCJIE JIUII, 00yJaromuxcsi, B TOM YUCJIC JIHII,
MPOSIBUBILIUX BBLIAIOIINECS MPOSIBUBILIUX BBIAAOIIHECS
CIIOCOOHOCTH; CIIOCOOHOCTH;
2 Crenennas 12 -3HAKOMCTBO O0YUaIOIUXCS C 18 -3HAaKOMCTBO 00YyYaIOIUXCs C ITHB.
KITUS
by . ) MexnynapoaHas
METOJIaM{ HAYYHOTO TTO3HAHMUS; METOJIaM{ HAyYHOT'O TTO3HAHUS;
MaTeMaTH4ecKas
-popMupoBaHue y 00 ydarommxcs -opMupoOBaHUE Y 00 yJAFOIIHXCS ONMMIIHAA
OIIBITA CAMOCTOSITEILHON OIIBITA CAMOCTOSITEIbHON «IMO,
International




00pa3oBaTeNIbHOM, IPOEKTHO-

00pa3oBaTeNbHON, IPOCKTHO-

Mathematical

UCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH; HCCIIEI0BATENIbCKOMN AEATEIbHOCTH; Olympiad
TToxazaTenpHast 10 -IPUBUTHE HABBIKOB YMCTBEHHOI'O 12 -puBUTHE HaBbIKOB yMmMcTBeHHOro | ITHB. OtkpsiTas
bymkms onuMIIHana
TpyAa, pa3BUTUE IIO3HABATEJbHBIX TPY/a, ~PA3BUTHE MO3HABATENBHBIX | o0 o
noTpeOHOCTEN, pa3BUTHE THOKOCTH notpebHocTe#, pasButhHe rHOKOCTH | (Maremaruka)
MBIILICHNUS; MBIIUICHNUS;
Jlorapudmmdec 15 -(hopMupoBaHme criocoOHOCTH 19 -(popmupoBanue criocodHOCTH HB. Jlenn
Kas TosepanTHOCTH
dyHKIHS BOCIIPUHUMATh, YyBCTBOBATb, BOCIIPUHUMATh, YyBCTBOBATb,
MIPaBUJILHO MIOHUMATh COAECPIKaHUE MPaBUJILHO MIOHUMATh COAEPKAHNE
MaTeMaTHUYECKUX 3a/1a4; MaTeMaTHYECKUX 3a/a4;
Touronomerpuy 20 -COBEpIICHCTBOBAHUE O0OIIey4eOHBIX 27 -coBeplIeHcTBOBaHUEe 00meyueoHbIx | BK3OXD .
CCKUEC BcemupHhsblii 1eHb
dopmymbI U OOUIEKYJIbTYPHBIX HAaBBIKOB paOOThI 1 OOUIEKYIbTYPHBIX HaBBIKOB paOOThI AMMyHETETA
¢ wuwHbopmammedn B Tporecce ¢ wuHbopmammeir B mporecce
CUCTeMaTH3allMi U 00O0OIIeHUs cUcTeMaTH3alud ¥ 0000IIeHHs
UMEIOIIMXCA  3HAaHWKW, YMEHUH U MMEIOIIMXCA  3HAHWM, YMEHHH U
CIocOOOB JEATENBHOCTH B 00JacTH CIOCOOOB JIEATENILHOCTH B 00JacTH
MaTE€MAaTHKH; MaTE€MAaTHKU;
Touronomerpuy 14 -pa3BUTHE  JIOTMUECKOW  KYJIbTYpPBI 18 -pa3BUTHE JIOTUYECKON  KyJIbTypbl | Bece HampasieHus.
€CKHE BupryansHsie
MBILUICHHSI, BHUMaHUs, CIIOCOOHOCTHU MBIIUICHHS, BHUMAHUS, CIIOCOOHOCTU
ypaBHEHUs 9KCKYPCHH

AQHAJIM3UPOBATh KaXIbIA IIAr CBOETO
peuieHus, apryMEHTUPOBATH u

JOKa3bIBaTb CBOC MHCHHC,

AQHAJIM3UPOBATh KaXKIbIM IIar CBOETO
peuieHus, apryMEHTUPOBATh 51

JOKa3bIBATh CBOC MHCHHC,




7 [ToBTOpEHue u 1 -opMupoBaHUEe 3HAHUI KaK 24 -opmupoBaHue 3HAHUI KaK OB. ®oTokoHKYpC
PEHICHHE 3alad WHTEIJICKTYallbHBIA Pecypc, WHTEJIEKTYaIbHBINA pecypc, «Mrroserus
npupozsl -2022»

obecreynBaronyii Oyayiiee obecrneynBaronuii Oyayiiee
YenoBeKa, Kak pe3yabTaT YeloBeKa, Kak pe3yabTaT
KPOIIOTJIMBOTO, HO YBJICKATECILHOTO KPOTIOTJIMBOTO, HO YBJICKATEILHOTO
y4eOHOro Tpy/a, y4eOHOr0 Tpy/a,
COCTaBIISIOIINN OCHOBY JaJIbHEUIIETO COCTaBIISIOIIUI OCHOBY JalIbHEHIIIETO
YCTENHOT0 00pa30BaHus U YCTIEIITHOTO 00pa30BaHus U
OPHUEHTAIMH B MUPE MPOHECCHIA. OpUEHTAIIMH B MUPE MPOPECCUH.

Hroro 85 136

11 kaacc
KommMmenTapwmii:

1.I'paxknanckoe Bocnuranue-1' B. 2. Bociuranue narproTu3Ma, JIFOOBH K CBOEMY HApOIy M YBaXEHUS K APYTUM HapoaaMm Poccuu, hopMrUpoBaHUH 00IIEPOCCHICKOM
KynbTypHOU naentnyHoct — I1B. 3. JlyxoBHO-HpaBcTBeHHOE BocnuTanue — JJHB. 4. Ocretnueckoe Bociuranue —9B. 5.0konornyeckoe Bocnuranue — Ok.B. 6.
Bocnuranue KyJabpTypsl 370poBoro oopasa sxu3Hu u 6ezonacHoctr — BK30XE. 7.Tpynosoe Bocninranue — TB. 8. ®uzndeckoe Bocrimtanue — OB. 9. [ToznaBarensHoe

HanpasyeHue Bocnuranus — [THB.

N n/m Tema ba3oBblii ypoBeHb IIpopuiabHbIil ypoBeHb Conep:xanne
Koi-Bo Bocnurareasnslit mnorennuaia | Koia-o BocnurareabHBIA MOTEHIUAJ BOCIMTAHHSA
4acoB 4acoB
1 Tpuronomerpudeckue 14 -pa3BUTHE CIOCOOHOCTEH, 20 -pa3BUTHE CITIOCOOHOCTEH, @3.
byHKIMH Bcepoccniickuit

YAOBJICTBOPCHUC
MMO3HAaBaTCJIbHBIX UHTCPECOB,

caMopceain3dainunu o6yqa101u1/1xca,

YAOBJICTBOPCHUE MMO3HABATCIbHBIX
HHTCPCCOB, CaMopcCain3alinn

o6yqaroumxc5{, B TOM YHMCJIC JIMII,

YpOK 6€30MacHOCTH
IIKOJTHHUKOB B
cetu MHTepHer.




B TOM YHUCJIC JIUI, MTPOSABUBIINX

MMPOABHUBIINX BbIAAIOIIUCCA

BBIIAIONINECS CIIOCOOHOCTH; CIIOCOOHOCTH;
[IpounsBoanas u ee 16 -OBJIaZiCHUE 00yJaroIMMUCs 20 - OBJIaJICHUE obOydarormumucs | [THB.
reOMETPUUECKHIA MexnyH Hast
P KJIFOYEBBIMH KOMIICTEHIIUSIMH, KJTFOYEBBIMHU KOMIICTEHIIUSIMH, CKAYHAPOAHA
CMBICIT MaTeMaTu4ecKas
COCTABJISIOIIMMU OCHOBY COCTaBJISIOIINMU OCHOBY | onpvmaa
NalbHENIIEro YCIIEIIHOTO JalbHEMIIero yenemmnoro | «IMO,
International
o0pa3oBaHUsI W OpHUCHTAIMU B o0pa3oBaHUs U OpPUEHTAllUH B MHpPE ternatio _a
Mathematical
Mupe npodeccuii; npodeccuit; Olympiad»
[Ipumenenue 12 -pacuIMpeHue Kpyroopa 18 -paciMpeHue Kpyro3opa ydaiuxcs, ITHB. OtkpsiTas
IIPOU3BOJHOM K OJIMMITIHAA1A
YYaIIUXCsl, TOBBIIICHUE 00IIETO MOBBIIICHUE OOIIETO KYJIBTYPHOTO
HCCIIEIOBAHHUIO IIKOJbHUKOB
b yHKIHIA KYJIBTYPHOTO YPOBHS 4epe3 YPOBHS 4epe3 CoJIepKaHHe (MaTematuka)
CoJiep>KaHUe MAaTEMATHUECKUX MaTeMaTHYECKHX 3a/1ad4;
3aa4;
WNurerpan 10 -COBEpLICHCTBOBAHUE 17 -coBepieHcTBOBaHUE 00mieyueonsix u | HB. Jlens
TonepanTHOCTH

0011ey4eOHbIX U
OONIEKYJIBTYPHBIX HABHIKOB
paboThl ¢ mHGOpMAIICH B
nporiecce CHCTeMaTH3aIuU |
000011IeHIST UMEIOLITUXCS 3HAHUH,
YMEHUH 1 cioco0oB
JESITEITLHOCTH B 00J1aCTH

MaTEMaTHUKHU;

OOIIEKYJIBTYPHBIX HAaBBIKOB Pa0OTHI C
uHpopManuei B npouecce
cUcTeMaTH3aluy U 0000IEeHMs
MMEIOIIUXCS 3HAHUW, YMEHUN U
CHIOCOOOB JESITETLHOCTH B 001aCTH

MaTCMAaTHUKU,




Komb6unaropuka 10 -pa3BUTHE JIOTUYECKON KYJIBTYpPHI 13 -pazButue  joruueckord  KynbTypbl | BK3OXD .
BcemupHsblii 1eHb
MBILICHUS, BHUMAaHHA, MBILUICHUS,, BHUMAHUs, CIIOCOOHOCTH
UMMYHHTETA
CHOCOOHOCTH aHaAJIM3UPOBATh aHaJTU3UpPOBaTh KaXIbl IIAr CBOEro
KaX/blii IIar CBOEro peleHHUs, peleHus, apryMeHTHPOBaTh U
apryMEHTHPOBaTh M JIOKa3bIBATh JI0Ka3bIBaTh CBOE MHEHHUE;
CBOE MHCHHE;
DJIEMEHTBI TCOpUHU 11 -OBJIaJICHHUE 00YUYAIONTUMUCS 13 -OBJIaJICHHE 00YYarOIIUMUCS Bce HanpaBnieHus.
BEPOSITHOCTEM. BupryansHsie
KITFOYEBBIMH KOMIIETECHIHSIMH, KITIOYEBBIMH KOMTIETCHITUSIMH,
HKCKYpPCHH
COCTaBJISIOIIUMHI OCHOBY COCTaBJISIOIIUMH OCHOBY
JaJIbHEHIIero yCcrenHoro JallbHEHIIEero yCIenHoro
00pa30BaHus ¥ OPUCHTALIUH B 00pa30BaHUs ¥ OPUEHTALIUN B MUDE
Mupe npodeccui; npodeccuit;
CraTucruxa. 8 -pacimpeHne Kpyro3opa 9 -pacIMpeHue Kpyro3opa yJamiiuxcs, OB. ®oToKOHKYpC
aluxcs, MOBbILIEHUE O0IIEro MOBBIIIEHUE OOLIET0 KYJIbTYPHOI'O «MrHoBeHHs
i ’ YARTYP npupobl -2022»
KYJBTYPHOTO YPOBHS 4epe3 YPOBHS Yepe3 CoJiepiKaHme
CoJiep)KaHHe MaTeMaTHUECKUX MaTeMaTUYECKUX 3a]1a4;
3ajay;
Htorosoe 4 -(hopMupoBaHKe 3HAHUI KaK 26 -(popmupoBaHme 3HAHUI KaK I'B. Tematuueckue
MIOBTOPEHHE. HKCKYPCHH IO

Pemrenue 3agau

MHTEJUJIEKTYAJIbHBINA pecypc,
obecrieynBaronnii Oyayiiee
YeNloBeKa, KaK pe3ysbTaT
KPOIOTIIMBOTO, HO

YBIIEKATEJIILHOTO YUeOHOTO TPyAa,

HMHTEJUICKTYyaJIbHBIN pecypc,
obecrneynBaronuii Oyayiiee yeinoBeka,
KaK pe3ylbTaT KPOMoTINBOro, HO
YBJIEKATEJIbHOTO Y4EOHOr 0 Tpyaa,

COCTaBJIAIOIINN OCHOBY JAJIbHEHUIIIETO

npeaMeTaMm.




COCTAaBIIIOIIUNA OCHOBY YCIIEIIHOTO 00pa30BaHMs U
JlaJIbHEHIIETO YCIIEIHOI O OpPHEHTAIH B MUPE POQeCcCuil.
00pa30BaHus 1 OpPUCHTALIUH B

Mupe npodeccuii.

Hroro 85 136

I'eomerpus

10 kaace

KommMmeHnrapuid:

1.I'paxxmanckoe Bocnmranue-1'B. 2. Bocnimranue nmatpuoTnsma, JJ100BH K CBOEMY HapOay M YBaKEHUS K APYTrUM HapojaMm Poccun, hopMupoBannn 001epoCCHicKoi
KynbTypHOU naentnaHoctd — [1B. 3. JlyxoBHO-HpaBcTBeHHOE BocniuTanue — JJHB. 4. Ocretnueckoe Bociuranue —9B. 5.0konornueckoe Bocnuranue — Ok.B. 6.
Bocrnuranue kynsTypsl 310poBoro odpasa xku3Hu u 6e3omacHoctd — BK30OXb. 7. Tpynosoe Bocriutanue — TB. 8. @m3uueckoe Bocnuranue — OB. 9. [lozHaBaTensHOE
HarnpasyieHue Bocniutanus — [ITHB.

N n/n Tema ba3oBblil ypoBeHb ITpoduabHBIH yPpOBEHD Coaepixanue
Koua-Bo Bocnurareabnbiid noreHuuan | KoJ-Bo BocnurareabHbIH MOTEHIIUAJ BOCIMTAHHA
yacoB 4acoB
1 Hekoronsie 12 -pacmmpeHue Kpyrozopa ydammuxcs, | D3.
CBCICHUS U3 Bcepoccutickuit
TJIAHUMETPUHU MOBBIIICHHE OOIIETO  KYJIbTYPHOTO

YpOK 6€30mMacHOCTH
YPOBHS qyepe3 COJICpKaHKe | MIKOJIBHUKOB B

cetu MnTepHer.
MaTeMaTUYECKUX 3a7a4;

2 Beenenue 3 -popMupoBaHue CIIOCOOHOCTH 3 -opMupOBaHUE CITOCOOHOCTH ITHB.




BOCIIPpHMHMNMATh, YyBCTBOBATD,

BOCIIPpHUHHUMATh, YyBCTBOBATD,

MexnyHapoaHas

IPABUIILHO OHUMATh IPABUIILHO OHUMATh COJIEPIKAHUE MaTEMaTHICCKasA
OJIMMIINAA
coJiep’KaHHe T€OMETPHUUECKUX reOMETPUYECKUX 3a/ay, «IMO
2
3aj1a4; International
Mathematical
Olympiad»
[TapatenpHOCTB 16 -pa3BUTHE JIOTUYECKON KYJIBTYpPBI 16 -pazButue  soruueckod  KyaeTypsl | IIHB. OTkpsiTas
NPSMBIX oJuMIuaaa
. MBIIICHUS, BHUMAaHUs, MBIIUICHUS,, BHUMaHHs, CIOCOOHOCTH
IJIOCKOCTEN IKOJIbHUKOB
CIIOCOOHOCTH aHAIM3UPOBATh AHAIM3UPOBATh KAXIbBIA Mar cBoero | (MaTteMaTnka)
KOKIBIA IIar CBOEro pEIICHHs, pelIeHus, apryMeHTUPOBAaTh "
apryMEeHTUpOBaTh M [JOKa3bIBaTh JI0Ka3bIBaTh CBOE MHEHHUE;
CBOE MHEHME;
[lepnennukynsapHoc 17 -pa3BUTHE PEYH, CTPOTOCTHU U 17 -pa3BUTHE PEUYH, CTPOTOCTU U HB. /lenn
Th MPSIMBIX U . . TonepantHocTH
. CTPOMHOCTH B YMO3aKIIIOUEHUSX, CTPOIHOCTH B YMO3aKIIOUEHUSX,
IUIOCKOCTEHN
KpPaTKOCTH U YETKOCTHU KPaTKOCTH U YETKOCTHU U3JI0KEHMUS,
U3JI0KEHUS,
MuororpaHHuKH 12 -popMHpOBaHUE WHULUATUBBL U 14 -popmupoBanue  umHunmatuBel U | BK3OXE .
o . BcemupHblii 1eHb
4yBCTBa BBICOKOM YyBCTBA BBICOKOM OTBETCTBEHHOCTH,
UMMYHHUTETA
OTBETCTBEHHOCTH,  BOCIIMTAaHUE BOCIIMTAHHE ¢buHaHCOBOM
¢buHaHCOBOM IPaMOTHOCTH IPaMOTHOCTH LIKOJIbHUKOB,
IIKOJIbHUKOB, BOCIIMTaHHUE OCHOB BOCIIUTAHHE OCHOB OEpexIIMBOCTH,

OepexIIMBOCTH, OepexHOro

OTHOLICHUA K IIKOJIbHOMY

6epe)KHOFO OTHOLICHUS K HIKOJbHOMY

UMYILECTBY  4Yepe3  COJEp)KaHHUEe




UMYIIECTBY Ye€pe3 CoJieprKaHue reOMETPUUYECKHX 3a7ay;
reOMETPUUYECKUX 3a]a4;
6 3aKIII0YUTEIIBHOS 3 -(opmupoBaHue 3HAHUI Kak 6 -(opmupoBaHue 3HAHUI KaK Bce HanpaBneHus.
MOBTODEHHE Kypca
reomeTpuu 10 MHTEJUIEKTYaJIbHBIN pecypc, MHTEJUIEKTYaJIBHBIN pecypc, BupryansHsie
foaced obecnieunBaromuii Oyaymiee obecrnieynBaromuii Oyayiiee 4enoBeKa, | SKCKYpCuu
YeJI0BEKA, KaK pe3yabTaT KaK pe3yJIbTaT KPOIOTJINBOIO, HO
KPOIOTJIMBOTO, HO YBJIEKATEJILHOTO y4eOHOro TpyJa,
YBIIEKaTEJIBHOIO y4€OHOT 0 Tpy/a, COCTABJISIOLIMI OCHOBY JaJIbHEHIIIETO
COCTaBJIAIOLIUI OCHOBY YCIIEUTHOTO 00pa30BaHUs U
JATbHEUILETO YCIIEITHOTO OpPHEHTAIH B MUpE Tpodeccuil.
00pa30BaHus ¥ OPUCHTALIUH B
Mupe npodeccuii.
HUroro o1 68
11 kaace
KommenTapmii:

1.I'paxxmanckoe Bocnuranue-I'B. 2. Bocnimranue nmatpuoTusma, J100BH K CBOEMY HapOAy M YBaKEHUS K APYruM Hapojam Poccun, hopMupoBanum
oOmepoccuiickoit KynbTypHOH uaentuaHoctd — [1B. 3. JlyxoBHo-HpaBcTBeHHOE Bocnutanue — JJHB. 4. Dcretnueckoe Bocnuranue —OB. 5.0konornueckoe
Bocriutanue — Ok.B. 6. Bociuranue KyiabpTypsl 370poBoTo 00pasa xu3au u 6ezonacHoct — BK3OXKb. 7. Tpynosoe Bocnimranue — TB. 8. ®dusnyeckoe

Bocriutanue — ®B. 9. [lo3HaBaTenpHOE HanpasneHue Bocnutanusi — [IHB.

N /o

Tema

ba3oBblii ypoBeHb

IIpopuiabHbIil ypoBeHb

Koa-Bo

yacoB

BocnurareabHbI

MMOTCHUHAJ

KoJ-
BO

qyacoB

BocnurareJabHBIA NOTEHIINAJ

Copaepxanne BOCIIMTAHUS




Hunuuaap, KoHyC, 13 -pa3BUTHE JTOTHYECKON 16 -pa3BUTHE JOTUYECKON @3. BeepoccHiickuil ypok
map 0€30I1aCHOCTH
KYJIbTYPBI MBIILJICHHUS, KYJIbTYPbI MBIILJICHHUS,
IIKOJIbHUKOB B CETH
BHUMAaHUsI, CIIOCOOHOCTH BHUMaHHS, CIIOCOOHOCTH WnTtepHer.
aHAJIM3UPOBATh KAXKJIBIH mar aHAJIM3UPOBATh KAKIBIH mIar
CBOETO PEUICHHS, CBOETO PEIICHUS,
apryMeHTHPOBATH apryMEHTHPOBATH U
JI0Ka3bIBaTh CBOE MHCHHUE; JI0Ka3bIBaTh CBOC MHCHHUC,
OObembl Ten 15 -pa3BUTHE CITIOCOOHOCTEH, 17 -pa3BUTHE CIIOCOOHOCTEH, [THB. MexayHapogHas
Y/IOBIETBOPEHHUE Y/IOBIETBOPEHUE MaTCMaTHICCKAA
omummmana «IMO,
TIO3HABATEJILHBIX HHTEPECOB, MO03HABATEIBHBIX HHTEPECOB, International
camMopeaTh3aIiu camopeaTh3arfu Mathematical
00yJaroImuxcs, B TOM YUCIIe 00yJaroImuXxcs, B TOM YUCIIE Olympiad>
JIMIIL, TIPOSIBUBIITUX JIUII, TIPOSIBUBIIINX
BBIJJAFOIIMECS CIIOCOOHOCTH; BBIJIAIOIINECS CIIOCOOHOCTH;
BekTops! B 6 -pacuIMpeHue Kpyrosopa 6 -pacupeHue kpyrosopa | [IHB. OtkpsiTas
MPOCTPAHCTBE OJIUMITHAIA ITKOJBbHUKOB
y4aruxcs, MOBBIIICHUE yUaIuxcs, MOBBIIIICHUE
(MaTemarunka)
00I11ero KyJIbTYpHOI'O YpPOBHS 00IIero KyJIBTYpHOTO YPOBHSI
qepes CoJIepKaHNe Jepes coJiepKaHne
TeOMETPUICCKUX 33]1aY; TeOMETPUYCCKUX 3a]1aY;
MeTtoa KOOpAWHAT B 11 -pa3BUTHE PEUH, CTPOTOCTH U 15 -pa3BHTHE PEUH, CTPOTOCTH U HB. Jlens TonepanTHOCTH

IIPOCTPAHCTBE

CTPONHOCTH B

YMO3AaKIIOUYCHUAX, KPAaTKOCTH U

CTPOMHOCTH B

YMO3aKJIOUCHUAX, KPATKOCTHU U




YETKOCTH U3JI0KCHUS

YETKOCTHU H3JI0KCHUS

5 3aKIIIOYUTEIBHOE 6 - ¢opMHUpOBaHUE 3HAHUHN KaK 14 -opMHUpOBaHUE 3HAHUI KaK BK30Xb . Bcemupnsiii

MTOBTOPCHHE MTPU . . JI€Hb IMMYHUTETA
WHTEJUICKTYaJIbHBIN pecypc, MHTEJJIEKTYaJIbHBINA pecypc,

MOJITOTOBKE K

HUTOTOBOU obecrieunBaronIuii Oyyiee obecrieynBaronyii OyTymee

aTTecTaluu 1o
YeNoBeKa, Kak pe3yybTaT YeNloBeKa, Kak pe3yybTaT

TCOMETPHH
KPOIOTJIUBOTO, HO KpPOMOTJIMBOTO, HO
YBJIEKAaTEILHOTO Y4€OHOTO YBJIEKAaTEILHOTO Y4€OHOTO
TpyAa, Tpyha,
COCTaBJISIOIINANA OCHOBY COCTABJISIOLINN OCHOBY
JaNbHENIIETO YCIEIIHOTO JalbHEHIIETro yCIenIHOTo
o0pa3oBaHUs U OPUEHTALIUU B o0pa30oBaHUs U OPUEHTAIlUU B
MHUpe npodeccuii. MUpe npodeccuii.

Hroro 51 68

Aure0pa 1 Ha4YaJIa MaTeMATHYECKOI0 AHAIN3A

ba3oBblii ypoBeHb

Yriy0JieHHbI YPOBeHb

Komnencupyomas 6a3oBasi mporpaMmma

HaTypaJ'IBHBIe quciia, 3aliChb, pa3psaHbIC ClIaraCMbIC,

apI/I(bMeTI/I‘leCKI/Ie HeﬁCTBHH. Uucna n JCCATHUYHAasA CUCTEMA CUHCIICHHUA.

HarypanpHble yncna, 1eauMoCTb, IPU3HAKU AEIUMOCTH Ha 2, 3,4, 5, 9,

10. Paznoxxenue uncia Ha MHOXHUTe 1. OctaTky. Pentenue

apI/I(i)MeTI/ILIeCKI/IX 3a1a4 IPaKTUUICCKOro CoOaACpKaHusA.

JenmumocTH, 107€ei U 4acTel, MPOLUEHTOB, MOIYJIEH YUCET.
Pemenue 3aga4 ¢ UCIOIB30BaHUEM CBOMCTB CTETIEHEN U KOPHEH,
MHOT'OYJIEHOB, IPE0Opa30BaHNl MHOTOUIEHOB U APOOHO-PAlIMOHAIIBHBIX
BhIpaKeHMH. PelieHne 3a1a4 ¢ MCMoIb30BaHUEM I'PalyCHOM MEpHI yIia.
Moaynb unciia v ero cBoiicTBa. Pemenue 3aga4 Ha ABUKEHHUE U
COBMECTHYIO PabOTy, CMECH U CIUIABHI C IIOMOIILIO JTMHEHHBIX,

KBaJIpaTHBIX U APOOHO-PALlMOHAIBHBIX YPABHEHUN U UX CUCTEM.




Lenpie yncna. Moaynp yncia U €ro CBOMCTBA.

Yactu u nonu. pobu u neiictus ¢ apodsmu. OKpyrieHue,
npubmmkeHue. Perienne mpakTHYeCKHX 3a7a4 Ha IPUKHUIKY U OLICHKY.

[TpouieHTsl. Permenue 3a1au mpakTHYECKOTO COACPIKAHUS Ha YaCTH
1 mipotieHThl. CTeNeHb ¢ HaTypaJIbHBIM U LETBIM ITOKa3aTeIIEM.

CgoiictBa crenieHeit. CTaHIapTHBINA BUJ YHCIIA.

Anrebpanueckue BoIpaXKeHHs. 3HaUCHUE aIre0pandeckoro

BBIPAXKCHUSL.

KBaapartuslii kopeHs. M300pakeHre 4ucia Ha YUCIOBOM MPSMOM.
[IpubnmxeHHOe 3HaU€HNE UPPALIUOHATILHBIX YHCE.

Tonamue munocounena. Pasznocenue MHO204IEHA HA MHOMCUMENU,
YpaBHeHHE, KOpEHb ypaBHEHMsI. JIMHENHbIE, KBaJPAaTHBIC YPABHEHHUS U
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

Pemenue nmpocreimmx 3aa4 Ha ABHKEHUE, COBMECTHYIO paboTy,
MPOUEHTHI. YHCIIOBbIE HEPABEHCTBA U UX CBOMCTBA. JIMHEHHbBIE
HEpPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI. UnCI0BbBIE
npoMexxyTku. O0beIMHEHNE U TIEPECCUCHUE TPOMEKYTKOB.

3aBUCUMOCTD BEJIMYMH, (PYHKIUS, apryMEHT U 3HaUCHUE,
OCHOBHBIE cBoiicTBa (yHKUUH. ['paduk pynkuuu. Jluneitnas GpyHkuums.
Ee rpaduk. YrioBoii ko3 puuueHT npsmoii.

Keaopamuunas ¢pynkyus. I pagux u ceoticmea Keaydgamuwoﬁ
¢dynxyuu. I'pagux hynkyuu Y=NXr pagux pynkyuu -~ X.

Hynu pyHKImm, npomMexxyTku 3HaKOMOCTOSTHCTBA, MOHOTOHHOCTh

Pemenne 3a1a4 ¢ MOMOIIBIO YACIOBBIX HEPABEHCTB U CHCTEM
HEPaBEHCTB C OJJHOW TIEPEMEHHOM, C MPUMEHEHHEM N300pasKeHHSI
YHUCIJIOBBIX IIPOMEXKYTKOB. Penienue 3a1ad ¢ MCI0JIb30BaHUEM YUCIIOBBIX
¢ynkuuii 1 ux rpagpuko. Mcnonp3oBanue CBOWCTB U TpapUKOB
JMHENWHBIX U KBAJPATHUHBIX (PYHKIHI, 00paTHOM MPONOPIHOHATLHOCTH
U QYHKIIUU y=~NX, I'paduueckoe penieHre ypaBHEHU U HEPAaBEHCTB.
Hcnonp3oBaHue onepanuil HaJl MHOKECTBAMU U BBICKA3bIBAHUSMM.
Hcnonp3oBaHne HEPABEHCTB U CUCTEM HEPABEHCTB C OAHOMU
HepeMEHHOH, YMCIOBBIX TPOMEKYTKOB, UX 00bEAUHEHU U
nepeceueHuil. [IpuMeHeHne npu peleHny 3a1a4d CBOMCTB
apu(MeTHUECKON U reOMEeTPUYECKON MPOrpeccuy, CyMMHPOBAHHUS
0EeCKOHEYHOM cxoasIeiics reoMeTpUIECKOM MPOrpeCcCHH.

MHuosxecTBa (YUCITIOBBIC, TEOMETPHUUECKUX (PUTYD).
XapakTepuCTUYECKOE CBOMCTBO, AJIEMEHT MHOXKECTBA, ITyCTOE,
KOHEYHOE, OecKoHeUHOe MHOkeCTBO. CIIOCOOBI 3a1aHus] MHOKECTB
[NonMHOxecTBO. OTHOIIEHUS TPUHAIIIEKHOCTH, BKIIIOUEHUS,
paBeHcTBa. Onepanuu Hax MHOKecTBaMu. Kpyru Oitnepa. Koneunsie u

6CCKOHCLIHLIG, CUYCTHBIC 1 HCCUCTHBIC MHOXCCTBA.

HcTuHHBIE M T0KHBIC BHICKA3bIBAHUS, OTIEPAIIH HAJT
BBICKa3bIBaHUSAMH. Aneebpa vickazviéanuil. CBA3b BRICKA3bIBAHUH C
MHOKeCTBaMU. KBaHTOPHI CyIIIeCTBOBaHUS 1 BCEOOIIIHOCTH.

3akoHbl JIOTUKU. OcHosHble TocudecKkue npasuia. Penenne
JIOTUYECKHX 3a/1aUC UCI0JIb30BAaHUEM KPYToB Diliiepa, 0CHO8HbIX

Jl02u4ecKux npasuil.

VYmozakmrouenus. O00CHOBaHUS U J0Ka3aTcJIbCTBO B MATEMATHKCE.




(Bo3pacTanue uiy yObIBaHNE) HA YUCIOBOM MpoMexyTke. Hanbombimee
Y HauMeHbIee 3HaueHne Gpynkuuu. [lepuogmueckue GpyHKIMN U

HAaUMEHBIINN NEPUOI.

['pagycuas mepa yria. TpuroHoMeTpuueckas OKpyKHOCTb.
Onpenenennie cuHyca, KOCHHYCa, TAHT'€HCA IPOU3BOJIBHOTO YTJa.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. 3HAUCHUS
TpuroHomeTpudeckux Gpynkiuit asa yrimos 0°, 30°, 45°, 60°, 90°, 180°,
270°,

I'paghuxu mpueconomempuueckux ghyHxyuil
y=cosX,y=sinx,y=tgx

Pemmenue npocTelMx TpUrOHOMETPUIECKIX YPABHEHUH C
MTOMOIIBIO TPUTOHOMETPUUIECKON OKPYKHOCTH.

Tlonamue cmenenu ¢ OelicmeumenbHblM NOKA3amesneM.
[Ipocreiimne nokasaTenbHble YPAaBHEHUS U HEPABEHCTBA.
[NokazarenbHas GyHKIMA U €€ TpaduK.

Jlorapudm uucna, OCHOBHbIE CBOWCTBa Jorapudma. JlecaTnanblii

norapudm. [Ipocreitmue norapudmuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

Jlorapudmudeckas GyHKIIUSA U €€ TpadukK.

[Monsitue crenenHol ¢pyHKIMHU U ee rpaduk. [Ipocreiime
HppalOHAJIBHBIE YPABHEHUS.

Kacarenpnas k rpaduky pynkuuu. [loHaTre npousBoHOM
(YHKIIMH B TOUKE KaK TAHT€HC yIila HaKJIOHa KacaTelbHOM.
['eomeTpuueckuii 1 GU3MUECKHUI CMBICT IPOU3BOHOM. [Ipouszeoonvle

Teopembl. Buabl MaTeMaTHYECKUX YTBEPKACHUMN. Buobl
ookazamenvcms. Mamemamuueckasn uHOyKyus. Ymeeporcoenus:
0bpamuoe 0aHHOMY, NPOMUBONONONACHOE, OOPAMHOE
NPOMUBONONIOHCHOMY OanHomy. IIpu3HaK U CBOMCTBO, HEOOXOAUMBIE U

AOCTATOYHBIC YCIIOBUA.

Ocnognas meopema apugpmemuxu. Ocmamru u cpagHeHUs.
Aneopumm Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas
meopema Pepma. (-uunsle cucmemvl cuucierus. Cynkyus Jinepa,
YUCTIO U CyMMA Oetumeneti HamypaibHO20 YUCIA.

Panuannas Mmepa yriia, TpUrOHOMETPUYECKask OKPY>KHOCTb.
Tpuronomerpuyeckue GyHKIUHU yucen U yriaoB. DopMyiel mpUBEICHHS,
CJIO’KEHUS] TPUTOHOMETPUUECKUX (DYHKIMMA, (OPMYIIBI TBOMHOTO U
HOJIOBUHHOTO aprymenTa. [Ipeo6pa3oBanue cyMMBbI, pa3HOCTH B
NPOM3BEICHUE TPUTOHOMETPHUECKUX (DYHKIIUN, U HA0OOPOT.

Hynu ¢pyHKmm, mpoMeKyTKi 3HaKOOCTOSTHCTBA, MOHOTOHHOCTb.
Haubonbiiee u Hanmenblee 3HaueHne Gynkuuu. [lepuonnyeckue
(GyHKUMM U HAaUMEHbIINK nepuon. Yer )z;: Y HeueTHbIe (PYHKIUH.

(ﬁyl-T()glllu «0[7051—!61}2 yacmov yuciaa» u «yenad yacmov duciar»

Tpuronomerpuyeckre GyHKIUM YUCIOBOTO apryMEHTa y=0Cosx
y=sinx y=tgx y=Cl9X Cgoiicrea u rpaduku

TPUTOHOMETPUUYECKUX (PYHKIUH.

OOpatHble TPUrOHOMETpHUUECKHE (DYHKIUH, UX TJIaBHbIE
3HauYeHus, CBOWCTBA U Tpaduku. TpuroHoMeTpuuecKkre ypaBHEHUS.




MHO2COUYIEHOB.

Touku skcTpeMyma (MakCUMyMa U MUHUMYMA). HMcciedosanue
NIeMEeHMapHbIX QYHKYUL HA MOYKU IKCIPEMYMA C NOMOUbIO

npouseooHou. Haznaonas unmepnpemayus.

Tousmue nepsoobpasnoti pynxyuu. Quzuueckuii CMulCl
nepgoodpasnoi. [lonamue 06 unmeepane kaxk niowaou noo epagpuxom

@yHxyuu.

OcHoBHas 0a3oBasi mporpaMma

IToBTOpenwue. Pemenne 3a1a4 ¢ UCMOIB30BAHUEM CBOMCTB UMCE U
CHUCTEM CUYUCIICHHS, ISTUMOCTH, JT0JICH M YacTel, IPOLIEHTOB, MOTYJICH
yucesl. Pemienue 3aiayd ¢ UCMOJIb30BAHUEM CBOWMCTB CTEIICHEN U KOPHEH,
MHOT'O4YJICHOB, MMPE0Opa30BaHUN MHOTOWICHOB U JPOOHO-PAIIMOHATBHBIX

BBIpaKCHUM.

Pemenue 3ana4 ¢ uCronp30BaHMEM IPaLyCHOM MEPHI yIia.
Monyib 4nciia 1 €ro CBOMCTBA.

Pemmenuie 3a1a4y Ha IBUKEHHE U COBMECTHYIO pabOTY C MOMOIIBIO
JMHEWHBIX Y KBAJIPATHBIX YPABHEHUU U UX cUcTeM. Pemenue 3aaau ¢
MTOMOIIbIO YHCTIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJIHOM

MIEPEMEHHOM, C IPUMEHEHUEM N300paKEHUS YUCIIOBBIX IPOMEXKYTKOB.

Pemenne 3a1a4 ¢ UCIIOIB30BaHUEM YUCTIOBBIX (PYHKIUH U UX
rpa¢ukoB. Mcrnonb3oBaHue CBOMCTB U rpa(MKOB JIMHEHHBIX U
KB&I[\?Z_TI/I‘-IHHX ¢GyHKIMN, 0OpaTHOH NPOMOPIIMOHAIIEHOCTH U (QYHKIIUU
y=vx, I'padnueckoe perieHre ypaBHEHUH U HEPABEHCTB.

OnHOpoaHBIE TPUTOHOMETPUYECKHE YpaBHEHUS. PerieHne mpocTenmmx
TPUTOHOMETPUYECKUX HEPABEHCTB. IIpocTelimue cucteMsl
TPUTOHOMETPUYECKUX YPABHEHUM.

Crernens ¢ JEHCTBUTEIILHBIM I10Ka3aTeCJIieM, CBOICTBA CTEIICHU.
HpOCTGﬁH.IHC IMMOKAa3aTCJIbHbIC YPABHCHUA 1 HCPABCHCTBA.

TokasarenbHast yHKIHS U ee cBoiicTBa i rpaduk. Yucno & u hpyHkims
X
y=e¢e

Jlorapudm, cBoiicTBa iorapudma. JlecITUUHBIN 1 HATypaJIbHbIHI
norapudwm. [IpeobpazoBanue norapuMUIECKUX BHIPAKESHUH.
Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapupmuueckas
(GyHKIUS 1 ee CBOWCTBA U TpaduK.

Crenennas ¢pyHKIUS U ee cBOMcTBa U rpaduk. VppannoHaabHble

ypaBHEHHUSI.

[lepBuuHBIC MpeCTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCET.
eticmsus ¢ komnaekcuvimu yuciamu. Komniekcno conpsaicennvle
yucna. Mooynv u apeymenm uucaa. Tpueonomempuueckasn gpopma
KOMNIIEKCHO20 yuciaa. Pewenue ypasHenuti 6 KOMNIEKCHbIX YUCTAX.

MeTton nHTEpBaIOB /IS perieHus HepaBeHcTB. [Ipeobpa3oBanus
rpaduKoB (PYHKIMI: CABUT, YMHOKEHHUE HA YHCIIO, OTPAKCHUE
OTHOCHUTENIHO KOOPAWHATHBIX ocell. ['paduueckre MeTo bl pereHus
YpaBHEHUI U HEPABEHCTB. Pelienne ypaBHEHU U HEPABEHCTB,
coJiepKalluX MEPEMEHHYIO 0] 3HAKOM MOJTYJIS.

CucTeMsbl oKa3aTeNbHbIX, JOTapUPMUUECKUX U UPPALIMOHATBHBIX

ypaBHeHHH. CHCTEMBI TOKAa3aTENbHBIX, JIOTAPUPMHUUECKUX U




Tpuronomerpudeckas OKPYy>KHOCTb, paouanuas mepa yid.
Cunyc, KOCHHYC, TAHT'€HC, KOMAH2eHC TTPOU3BOJILHOTO yriia. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIESCTBO U CIACICTBHS U3 HETO. SHAUCHHUSI
TpI/II‘OHQ}VIEI’p}}}’IéFE:FEX dbynaxomii st yrimos 0°, 30°, 45°, 60°, 90°, 180°,
270°. (
@yHryul, popmyavl npugederus, popmynvl 08OUHO20 ApeyMeHma..

6 43 2 pan). Popmyavl c10XHCEHUS MPULOHOMEMPULECKUX

Hynu hyHKIMH, TIPOMEKYTKHA 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCT.
Hawubonpiree n Haumenbiee 3HadeHne GyHkuuu. [lepuoandeckre
dbynkuun. YeTHOCTh U HeUeTHOCTh GyHKIUN. CrodicHble (hyHKyuu.

Tpuronomerpudeckue pynkiun Y — COSX Y = sinx,y =tgx.

Dynryus Y = Ct9X . Cpoiictea 1 rpauKy TPUTOHOMETPUIECKUX
GyHKUIUH.

APKKOCUHYC, apKCUHYC, apKTAHT'€HC YUCIA. APKKOMAH2EHC YUCa.
[Ipocreiiliie TpUroHoMeTpUYECKUe ypaBHeHus1. Pemenue

TPUTOHOMETPUYECKUX YPABHEHUM.

Obpammuvie mpuzonomempuieckue yHKYuu, ux colUcmsd u
epaguxu. Pewenue npocmeuuux mpuecoHoOMempuieckux HepageHcms.

CrerneHsb C 1eWCTBUTENBHBIM MOKA3aTeNIeM, CBOWCTBA CTETICHH.
[IpocTreiinve nokazaTeabHbIE YPAaBHEHHS U HEPABEHCTBA.
[ToxazarenbHast yHKINA U €€ CBOWCTBA U TpaduK.

Jlorapudm uucna, cBoiictsa orapudma. JlecaTuunbiii torapudm.
Yucno e. Hamypanouwiii nocapughm. lpeodpazoBanue
norapupMuUecKuX BelpaxkeHuil. Jlorapupmuyeckue ypaBHeHUS U

HepaBeHcTBa. Jlorapudmuueckas QyHKIHS U €€ CBOMCTBA U TpaduK.

VPPALMOHAJIBHBIX HEPABEHCTB.

B3aumuo oOpatneie ¢pyHkuuu. ['padukn B3auMHO 00paTHBIX
b yHKIHIA.

VYpaBHEHUS, CUCTEMBI YPAaBHEHUI C apaMeTPOM.

@opmyna bunoma Hetomona. Pewenue ypasneHuti cmenenu gviuie
2 cneyuanvrulx 6u0o8. Teopema Buema, meopema besy. IIpusooumvle u
Henpugooumvle MHo2ouneHvl. OCHOBHAA meopema aneedpbl.
Cummempuueckue mHocounenvl. Llenouuciennvie u yero3HauHvie

MHO2COYJIEHbL.

Jluoghanmoswt ypasnenus. Llenuvie opoou. Teopema @epma o
cymMme K8aopamoa.

Cymmbl u paodvl, Memoobl CYMMUPOBAHUS U NPUSHAKU
CXO0UMOCTU.

Teopembl 0 npubnudicenuu OeticmeumenbHuIX Yuce
PAYUOHATILHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCTU.

Hepasencmeo Kowu—bynsaxoeckozo, Hepasencmeo Hencena,

HepageHcmea 0 CPeoHUX.

[Tonsitre npenena GpyHkuuu B Touke. [lonamue npedena @yHkyuu
6 becxoneunocmu. Acumnmomsi epaghuxa @yuxyuu. Cpasnenue
beckoHeuHo Manvix u beckoHeuno bonvuiux. HempepbIBHOCTh (PYyHKIINU.
Cesoticmesa Henpepuignvix ¢hynkyutl. Teopema Betiepuumpacca.




Crenennas ¢yHKIMS U ee cBoiicTBa U rpaduk. MppannonanbHele

YpaBHEHHUS.
Memoo unmepsanoe ons peuienus HepageHCcms.

IIpeobpazosanus epaguxoe hyukyuii: cosue 8001
KOOPOUHAMHbBIX OCell, pACMANCEHUe U Cocamue, Ompaicerue
OMHOCUMENbHO KOOPOUHAmHuwix ocell. I paghuueckue memoovt peuieHus
ypasHeHull u HepageHcms. Pewenue ypasHeHull u HepageHCcms,
COO0epHCAuUX NepeMeHHYI0 NOO 3HAKOM MOOYJIA.

Cucmemwi nokasaniejlbHovlx, ﬂOdeu¢MU’{€CKLDC Uu uppayuoOHalbHblx

ypaeHeHuﬁ. Cucmemuwi nokasamnejlbHoulx, ﬂOdeu¢MUH€CKLDC HepaeseHCcme.

Bzaumno oopamuvie gpynxyuu. I pagpuxu 83aumno oopamuvix
@dyHKyuil.

Ypaeuenus, cucmemul ypaguenuii ¢ napamempom.

[TpousBoanas ¢pynkuuu B Touke. KacarenbHas k rpaduky
¢dbynkuun. ['eomeTpuueckuii 1 GU3NIECKUI CMBICT TTPOU3BOIHOM.
[IpousBogHbIe deMeHTapHBIX GYHKIMH. [Ipasuna
oughgepenyuposanusi.

Bmopas npouszsoonas, ee ceomempuieckuti U Qu3U4ecKutl CMbICIl.

[Tonatue o HenpepbIBHBIX QYHKIUAX. TOUKH SKCTpeMyMa
(MakcumyMa U MUHHMYMa). VMccnenoBanue aneMeHTapHbIX PyHKIuM Ha
TOUYKH SKCTpeMyMa, HauOOJIblIIee ¥ HAUMEHbBIIIEEe 3HAUYEHUE C TIOMOILBIO
npou3BOAHON. [locmpoenue epapuxos hynkyuii ¢ nomowpio
npou3800nsIxX. IIpumenenue npouzsooHol npu peueHuu 3a0ay.

Huddepenmmpyemocts Gpynkiuu. [IponsBoanas GyHKIINHT B
touke. KacarenbHas k rpaguky ¢ynkuuu. ['eomeTpudeckuii u
(u3nUecKuil CMBICI IPOU3BOIHOU. [Ipumenenue npousgooHol & ghusuxe.
[IpousBoansbie anemenTapHbix GyHkuuid. [IpaBuna
Qg epeHIpOBaHuS.

Bropas mpousBogHasi, ee reoMeTpUIeCKUii U GU3MUECKUN CMBICTT.

Touku skcTpemMyma (MakcumMyMa U MUHUMYMa). MccnenoBanue
3JIEMEHTapHBIX (PYHKIUNA HAa TOUYKU IKCTpEMyMa, HAaUOOJbIIIee 1
HauMEHbIIIEE 3HAUYEHUE C TOMOUIbIO IPOU3BOAHOMN. [locmpoenue
epaguros pyukyuli ¢ nomMowbio npou3eoonvix. Ipumenenue
npou3eoo0Hol npu pewtenuu 3a0ay. Haxoorcoenue skempemymos
@YHKYULL HECKONLKUX NePEeMEHHbIX.

IlepBooOpasnas. Heonpenenennsiii nuaterpai. IleproobpasHbie
ajeMeHTapHbIX GyHKIUN. [10mans KpuBOIUHEHHOM TpaIeiyH.
®opmyna HetoTona-JleiiOnuna. OnpeneneHHblil HHTErpall. Buiuucienue
naowaoeti NI0CKUx gueyp u 06vemos mes 8paujetus ¢ NOMOUbIO

unmeepaia..

Memoouvl pewienus pyHKYUOHATLHBIX YPAGHEH U U HEPABEHCME.




[lepBooOpaznas. Ilepsoobpasnvie s1emeHmapHbiX QYHKYULL.
Inowaow kpusoaunennou mpaneyuu. @opmyna Heromona-Jleiibnuya.
Onpeodenennviii unmezpan. Boiuucienue niowadei niockux gueyp u
00beM08 meil paujeHUsi ¢ NOMOWbIO UHMeSPaa.

I'eomerpus

ba3oBblii ypoBeHb

Yriy0JieHHbI YPOBeHb

Komnencupyomas 6a3oBasi nporpaMmma

[ToBTOpenue. Pemenue 3a1a4 ¢ UCIOJI30BaHUEM CBOMCTB (puryp

@durypsl Ha IIIOCKOCTU U B IPOCTpaHCTBE. J{IMHA U MJI0Ia k.
[lepumerps! u romanu Guryp.

[TapajuieapHOCTB U EPHIEHIUKYIAPHOCTD MPSAMBIX U INIOCKOCTEH.

TpeyronbHUKHN. BUabI TPEYrOIbHUKOB: OCTPOYTOJIBHBIE,
TYNOYTOJIbHBIE, IpsiMoyrobHble. KaTtet nmpotus yrina B 30 rpagycos.
BremHuii yroa TpeyrojibHHKa.

buccekrpuca, Meqrana u BbICOTa TPEYroJibHUKA. PaBEHCTBO
TPEYTOJIbHUKOB.

Pemenne 3aJa4 Ha KJIeTU4aTon 6yMare.

PaBHOOE1peHHBIN TPEYrOJIIbHUK, PABHOCTOPOHHHUM TPEYTrOJIbHUK.
CaoiicTBa paBHOOEIPEHHOI'O TPEYTOJIbHUKA.

CoOTHOIIEHNS MEXY CTOPOHAMU U YIJIAMHU B IPSIMOYTOJIBHOM
TpeyrojbHUKe. TpuroHoMerpudeckre (GyHKIUN YIIIOB B
MPSIMOYTOJIBHOM TpeyroybHuke. Teopema [ludaropa. [Ipumenenue

Ha IUIOCKOCTH. PelreHne 3a1a4d Ha 1OKa3aTeabCTBO U IIOCTPOCHUE
KOHTpIpUMeEpOB. [IpuMeHenne npocTelmx J0ruuecKux MpaBuil.
Pemenue 3aau ¢ UCNIOIB30BAaHUEM TEOPEM O TPEYTOJIbHUKAX,
COOTHOILICHUH B IPSIMOYTOJIHBIX TPEYrOJIbHHUKAX, (PAKTOB, CBSI3aHHBIX C
4eThIpeXyrojbHUKaMHU. PerieHue 3a1au ¢ UCroib30BaHueM (PaKTOB,
CBSI3aHHBIX C OKPYKHOCTSIMU. PelieHne 3aa4 Ha U3MEpPEHMsI Ha
IUIOCKOCTH, BBIUMCIICHUS JUIMH U Iomaneil. Pewenue 3a0au ¢

nomouwbio 6€Kmopoe u KoopduHam.

Harmsannas crepeomerpus. [lpusma, napaienenunes, NMpaMua,
TETPAdIP.

OCHOBHbBIC TTOHATHS reoMEeTpruHn B IPOCTPAHCTBC. AKcHoOMEI
CTCPCOMECTPUH U CIICACTBUA U3 HUX. Tonsmue 06 akcuomamuyeckom

memooe.

Teopema Menenas ons mempasopa. Iloctpoenne ceueHui
MHOTOTPaHHUKOB METOAOM clieZIoB. LleHTpanpHOE MpOeKTUPOBAHNE.




TEOPEM CUHYCOB U KOCHHYCOB.

YeThIpeXyroJbHUKH: TapajiesorpamMmm, poMO, IpsSMOYTOJIbHHUK,
KBaJpat, Tparneuus 1 ux cpoiicrsa. CpeqHsist TUHUS TPEYTroJbHUKA U
TpaIeLuu.

Buinyxnvie u negvinykivle ¢puzypsi. IlepuMerp MHOTOYroJIbHUKA.

[IpaBHUIBHBII MHOTOYTOJIBHUK.

VYIu1bl Ha IUIOCKOCTH U B IIPOCTPAHCTBE. BepTUKaabHbIe U

CMEIKHBIE YIJIBL.
CymMMa BHYTPEHHMX YIJIOB TPEYTOJIbHUKA U YETBIPEX YT OJIbHUKA.
CooTHoIIEHN B KBaIpaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.
JlnaroHanyu MHOTOyroJbHHKA.

[TonoOHbIE TPEYTOTBHUKY B IPOCTEHIINX CITydasix.

DopMyIbl UIOIIAIH MPSIMOYTOJIbHUKA, TPEYTOJIbHHUKA, pOMOa,
Tpaneuuu.

OkpyxHOCTh U KpyT. Paanyc u nuamerp. J{nmHa oKpy>KHOCTH U
mwronaas kpyra. Yucno . BnucaHHbIi yroJi, B 4aCTHOCTH yTroJl,
onuparonuiics Ha auameTp. KacartenbHas K OKpYKHOCTH U €€ CBOMCTBO.

Ky6. CooTHOmIEHUS B KyOe€.
Tetpasap, NpaBUIBHBINA TETPASIP.

IIpaBunpHas nupamuaa u npusMma. Ipsmas npusma.

[TocTpoeHne ceueHnii MHOrOrpaHHUKOB METOAOM IPOEKIIAMN.

CkpemuBaroyecs NpsIMbIE B IPOCTPAHCTBE. YTOJI MEXAY HUMH.
Memoovl naxoorcoenus paccmosHUul MeHcoy CKPeuwusarouuUMucs

npAMbIMU.

TeopeMbl 0 mapauIeTbHOCTH NPSIMBIX U MJIOCKOCTEN B
npoctpaHctse. [lapamnensHoe NpoeKTUpOBaHUE U N300pakeHUE QUryp.

Feomempuqecmte mecma nmoveK 6 npocmpaHcmee.

IleprieH UKyJIApHOCTD NPSIMON U TNIOCKOCTH. OpTOrOHaIbHOE
npoektuposanue. HaknonHsle u npoeknuu. Teopema o Tpex
NEPIEHANKYIIApaXx.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KapkacHwii
mempasop, pagHocpanHblil mempas’op. IlpsamoyzonsbHulii mempasop.
Meouansl u bumeouanvl mempa’0pa.

Jocmpausanue mempasdpa 0o napanieienuneod.

Paccrosaust mexxny purypamu B mpoctpanctse. OOt
NEePIEHAUKYISP IBYX CKPEIIMBAIOIIUXCS TPSIMBIX.

Vbl B ipoctpancTie. [lepnenaukynsapHble I0CKOCTH. [11owads
opmoconanvhol npoexyuu. Ilepnenouxynsaproe ceuenue npusmbi.
Tpexepannviii u Mmrozoepannsiil yeon. Ceoucmea nIOCKUX Y208
MHO20epanHoz2o yana. Ceoticmea nioCKUX u 08YSPAHHbIX Y2l08
mpexzpantozo yena. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20

yena.




H306pa:)fceyue HEKOMOPbIX MHO2OZCPAHHUKOB HA NJIOCKOCHIU.

[TpssmoyronbHeli napamnenenunen. Teopema Iugazopa 6

npocmpancmee.

3amaun Ha BBIYMCIICHUE PACCTOSHHIA B TIPOCTPAHCTBE C MTOMOIIIBIO
teopemsl [Tudaropa.

Paseepmra npsamoyeonvroco napannenenuneoa.
Konyc, mununap, map u cdepa.

IIpoexyuu ¢uzyp na nnockocms. Hzobpasicenue yununopa, KOHyca
u cghepvl Ha NIOCKOCMU.

Tlonsimue 06 ob6wemax men. icnonb3oBaHue AJIL peHICHUS 3aaa4
Ha HaXOXKACHUEC I'COMCTPUICCKUX BCIIMIUH (I)OpMy.TI o0BeMa IMMPU3MBI,
ouiInHApa, MupaMu/ibl, KOHYCA, Iiapa.

Tonusamue 0 no0oduUU Ha NIOCKOCMU U 8 NPOCMPAHCHEE.
OTtHouleHue miomaae u 00beMoB MOAOOHBIX GUryp.

BeposiTHOCTB M cTaTHCTHKA. JIOrMKa 1 KOMOHHATOpPHKA

Jloruka. Bepubie u HeBepHbIe yTBEpKAcHUSA. ClieICTBUE.
Koumpnpumep.

Mmnoowcecmso. TlepeGop BapuaHTOB.
Tabnuuel. Cton0yaTbie U KPyroBble JUarpaMMBbl.

Uucnossle Habopbl. CpenHee apudmeTnyeckoe, MeAana,

Bunsr MHOTI'OIr'paHHUKOB. Pa36‘epml<u MHO2OZPAHHUKA.
Kpamqaﬁmue nymu Ha nO6EPXHOCMU MHOCOCPAHHUKA.

Teopema Diinepa. 1lpaBuibHbBIE MHOTOTPAHHUKH.

,ZZ@OZZC‘m@eHHOCmb npasulbHblX MHO2COCPAHHUKOSE.

[Tpusma. Ilapannenenunen. CBoiicTBa napasienenunesaa.
[IpssmoyroneHbIN Mapamienenumel. HakioHHbIE TPU3MBL.

ITupamupa. Buas! nupamua. Di1eMeHThI IPABUIIBHOM IUpaMU/IbIL.
[Tupamubl ¢ paBHOHAKIIOHEHHBIMU peOpaMu U TPAaHsAMH, UX OCHOBHBIE

CBOICTBA.
[Tnomaan noBepXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus: TWIMHIP, KOHYC, map u cpepa. Ceuenus
UWJIMH]Ipa, KOHYca U mapa. [[lapoBoit cermMeHT, mapoBoil CJIOH,
IapOBOIi CEKTOp (KOHYC).

YcedeHHas MupaMua U yCEUEHHBIH KOHYC.
Onemenmoi cpepuneckou ceomempuu. Konuueckue cevenus.

Kacarenbabie MMPAMBIC U TINIOCKOCTH. Brucansble 1 onyMcaHHEIS

cheprl. Kacarowuecs cepol. Kombunayuu men epawerus.

Bekrtopsl 1 koopauHatel. CymMmma BEKTOPOB, YMHOKEHHE BEKTOpa
Ha 4ucio. Yros Mexay BekropaMu. CKajasipHOE IPOU3BE/ICHUE.

VYpasHeHue mrockoctu. Dopmyiia pacCTOSIHUSA MEKIY TOUKAMHU.

VYpaBHenue chepsl. Dopmyna paccmosHus 0m moyku 00 NAOCKOCHU.




HauOOJIbIIIee ¥ HAUMEHbIIIES 3HAUCHUS. Hpumepbl UBMEHYUBBIX BETIUYUUH.

YacTtoTta 1 BeposATHOCTH coObITHsA. CityyaiiHblil BHIOOD.
Beruncnenue BeposTHOCTEH COOBITUI B ONBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTAPHBIMU COOBITHSMHU.

Hesasucumvle cobvimus. Qopmyna cnodxcenus 6eposmHocmel.

Ipumepwl cyuatinwix senuuun. Pasnomeproe pacnpedenenue.
Ipumepvl HopmanbHo2o pacnpedenenus 6 npupode. [lowsmue o 3axomne
bonvuux yucen

OcHoBHasi 6a30Basi mporpamMma

[ToBTOpenue. Pemenue 3a1ay ¢ mpuMEHEHUEM CBOICTB QUIyp Ha
IUIOCKOCTH. 3a/1auM Ha JI0Ka3aTeJIbCTBO U IOCTPOEHUE KOHTPIIPUMEPOB.
Hcnonb3oBaHue B 3aa4ax MPOCTEUIINX JIOTUYECKUX MpaBwil. Pemenue
3a/1a4 C UCIOJIb30BAHUEM TEOPEM O TPEYTOJIbBHUKAX, COOTHOLICHUN B
MPSIMOYTOJIBHBIX TPEYTOIbHUKAX, (PAKTOB, CBSI3aHHBIX C
YeThIpeXyrojbHIUKaMH. Perenue 3a1au ¢ UCrojib30BaHHEM (PaKTOB,
CBSI3aHHBIX C OKPYKHOCTSIMU. PelieHne 3aa4 Ha U3MEpPEHUsI Ha
IUIOCKOCTH, BBIYMCIIEHUE JUIMH U Ioaneil. Pewenue 3a0au ¢

NOMOWbIO 6€EKMOPO6 U Koop()uHam.

Harnsnnas crepeomerpusi. durypsl u ux nzobpaxenus (kyo,
nupamuza, npusma). OcHogHbie NOHAMUS CIepeoMempull U ux
ceoticmea. CeueHus Kyba u TeTpadipa.

Tqua, npsMas 1 IJIOCKOCTb B IPOCTPAHCTBC, AKCUOMBI
CTCPCOMETPHUH U CIICACTBUA U3 HUX. BzaumHoe PaCIIOJIOKECHHUE IPAMBIX
U IJIOCKOCTEH B IIPOCTPAHCTBC. HapaHHeJ'ILHOCTB MPSIMBIX U IUIOCKOCTEH

Cnocobul 3a0anus npamMo ypasHeHUsMU.

Pewenue 3a0au u ookazamenbcmeo meopem ¢ NOMOUbrO

6EKMOPO6 U Memooom KoopduHam. Onemenmoi ceomempuu mMacc.

[Torsitue o6bemMa. OGBEMBI MHOTOTPAHHUKOB. OOBEMBI TEI
BpalnieHus. Axcuomvl 06vema. Bvieoo gopmyn 06vemo8 npsamoyeoibHo2o
napasnnenenuneoaq, NpusmMsl U Upamudvl. Popmyivl 051 HAXOHCOEHUS
0bvema mempasopa. Teopemvl 06 omuoweHUsAX 0OBLEMOS.

Ipunooicenus unmezpana K 6bluuUCiIeHU0 06veMo8 U
nogepxnocmeti men epawjenus. Ilnowaos cgpepuueckozo nosica. Oovem

waposoeo cnos. [lpumenenue 06vemos npu peuieHuu 3a0ay.
[Tnomans chepsl.

Pazsepmra yurunopa u konyca. Ilnomanb MOBEpXHOCTH
HWIMHAPA U KOHYca.

KOM6I/IHaI_II/II/I MHOTI'OI'paHHUKOB U TCJI BpAaIllCHU.

ITonobue B mpocTpancTse. OTHOLIEHHE 00BEMOB U IUIOIIAEH
MOBEPXHOCTEH MOJOOHBIX QUTYP.

ﬂ@u?fceHM}l 6 npocmparncmee. napaﬂﬂeﬂbellZ neperoc, cummempus
OMHOCUMENIbHO NJIOCKOCMU, YEHMPAJbHAA CUMMeEMPUs, nO60OPOon

OMHOCUMENbHO NPAMOU.

IIpeobpazosanue nodobus, comomemus. Pewenue 3a0au na

njiockocmu C UCnONb306AHUEM CMEPEOMEMPUUECKUX Memooos.

BepossiTHOCTH U CTATHCTHKA, JIOTHKA, TEOPUH IrpadoB U




B IIpocTpaHcTBe. M300pakeHne mpocTeHImmX MpOCTPaHCTBEHHBIX (puUryp

Ha IJIOCKOCTH.
PaccTosiHus Mex 1y GUrypaMmu B IpOCTPaHCTBE.

Vsl B ipoctpancTBe. [lepneHauKymsIpHOCTD MPSMBIX U
IJIOCKOCTEN.

[Tpoexuus ¢purypsl Ha IIOCKOCTh. [Ipu3HaKu
NIEPIEHIUKYIIIPHOCTH IIPSIMBIX U IUIOCKOCTEN B IIpocTpaHCcTBe. TeopeMa
0 Tpex MEPIEeHIUKYIApax.

Muororpannuku. [Tapamnenenunesn. CBoiicTBa MpAMOYTroJIbHOTO
napatenenumnena. Teopema [Mudaropa B mpoctpanctse. [Ipuzma u
nupamua. llpaBunbHas nupamuaa v npaBuibHas npusma. [psamas

NApaMuJa. DIEMEHThI IPU3MBbI U TAPAMUBI.

Tena BpamieHus: LWIMHAP, KOHYC, cdepa U map. OCHOBHbIE
CBOICTBA NPSAMOr0 KPyroBOro LWJIMHAPA, IPSIMOI0 KPyroBOro KOHyca.
N300pakeHue Tes BpallleHUs Ha MIIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, CedeHUsl KOHYCca
(napannenrbHoe 0CHOBAHUIO U NPOXOOAUee Yepe3 GePUUHY), CeUeHUs
YUIUHOpa (napaiiebHo u nepneHoOUKyIsIPHO OCU), CeyeHUst wmapa.
Paszsepmra yununopa u xomyca.

IIpocmeiiwiue KOMOUHAYUU MHO2OSDAHHUKOB U MeTl 8PAUYEeHUS]
Mmedncoy cobotl. BerauciieHne 31eMeHTOB IIPOCTPAHCTBEHHBIX (QUTYp
(pebpa, TuaroHaiu, yrisl).

[Inomane NOBEPXHOCTH NPABWIIBHONW MUPAMHUIBI U IPSIMOU

KOMOMHATOPHKA

[ToBTOpenwue. Vcnons3oBanue TaOIUI] U JUArpamm st
npe/cTaBICHNs JaHHBIX. Pemenue 3a1au Ha MpUMEHEHHE
OTMMHCATEIHHBIX XapPAKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX,
HauOOJIBIIEr0 U HAUMEHBILIET0 3HAYEHUS, pa3Maxa, TUCIIEPCUU U
CTaHJAapTHOIO OTKJIOHEHUS. BbIunclieHne 4acToT U BEpOSTHOCTEH
coObITHI. BhIUrClIeHHe BEPOSATHOCTEN B OMBITAX C PABHOBO3MOXKHBIMU
3JIeMEeHTapHbIMU UcxoAaMHu. Mcnonb3oBaHue KOMOWHATOPUKH.
Brruncienue BeposiTHOCTEH He3aBUCUMBIX COOBbITHI. Mcmonp30Banme
(bopMyIIBI CII0KEHHS BEPOATHOCTEH, AUarpaMM Ditiepa, aepeBa
BeposiTHOCTEH, popmyibl bepHysu.

Bepoamnocmnoe npocmpancmeo. Axcuomvl meopuu

8epOsMHOCMEI.

VYcnoBHas BeposATHOCTb. [IpaBuiio yMHOXkEHHs BEpOATHOCTEH.
®opmyna noiaHoOM BepoaTHOcTH. PopMmyita balieca.

JIMCKpeTHBIE CiydaiiHble BEJIMUYMHBI U PACIIPECIICHMUS.
CoBMecTHBIE pacnpeneneHus. Pacnpenenenne CyMMBbl U TPOU3BEACHUS
HE3aBUCUMBIX CIIy4alHbIX BEJIMYMH. MaTeMaTnueckoe 0KUIaHuE U
JUCIIEpCHUs CIIy4aliHOW BEJIMYMHBL. MaTeMaTH4eCcKoe OKUJaHue U
JUCIIEPCUS CYMMBI CIy4alHbIX BEJIMYUH.

bunapnas ciiydyaiiHas BeJmuuHa, pacrpeenenie bepHyiu.
['eomeTpuueckoe pacnpeenenrue. buHoMuansHOE pacipeziesieHue U ero
cBoiicTBa. [ unepeeomempuueckoe pacnpeoenerue u e2o ceolcmaa.

HenpepsiBHBIE Ci1yyaliHble BEIUYUHBL. [ JIOTHOCTE BEPOSITHOCTH.




npu3Mel. [lnomans noBepxXHOCTH NPSIMOIo KpyroBoro HUJIMHIpA,
MPSIMOTO KpYyroBOro KOHyca U 1iapa.

[Tonsitre 00 o0beme. OOBEM NMUpaMUABI U KOHYCA, IPU3MBI U
mwnHApa. O0beM mapa.

Ilooobusie mena 6 npocmparcmee. COOTHOIICHUS MEXKTY
TJTOMIAISIMH TIOBEPXHOCTEH B 00beMaMH TIOIOOHBIX TEI.

Heudicenus 6 npocmpancmee: napaiienvbhblll nepeHoc,
YEeHmMPpaIbHas CUMMEMPUs, CUMMEMPUS OMHOCUMENbHO NJIOCKOCMU,
nosopom. Ceovicmea ogudicenuii. Ilpumenenue 08udxicenuti npu peuieHuu

3a0au.

BekTopbl 1 KOOpAMHATEI B IPpOCTpaHCcTBE. CymMMa BEKTOPOB,
YMHOXECHHE BEKTOpA Ha YKCJI0, YToJ MeXIy BekTopamu. KosutinHeapHbie
Y KOMIUTaHAapHBIE BEKTOPBI. CKalApHOe npousgederue 6eKmopos.
Teopema o paznosiceHuu 6eKmopa no mpem HeKOMNIAHaApPHbIM
gexmopam. Ckansipnoe npousgedeHue 6eKmopos 8 KOOPOUHAMAXx.
Ilpumenenue 6eKkmopos npu pewieHuu 3a0ay Ha HaxoHcoeHue
paccmosnul, OnuH, niowaoel u 06vemos.

Ypasuenue nnockocmu 6 npocmpancmee. Ypasnenue cghepol 6
npocmpancmee. Popmyna 0/s 8bIYUCTIEHU PACCTOSAHUA MENCOY

MOYKaMU 8 NPOCMPAHCMEe.

BepositHocTh U cTaTucTHKA. PadoTa ¢ JaHHBIMHU

[ToBTOpenue. Pemenne 3agaq Ha TabMuHOE U rpaduuecKoe

®yHKuMs pacupeneneHus. PaBHoMepHOe pacipeielieHue.
Tlokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmaibaoe
pacnpenenenue. @ynkuus Jlamnaca. [lapamMeTpbl HOpMaIBLHOTO
pacnpenenenus. [Ipumeps! ciaydaifiHbIX BETUYHMH, TOJYMHEHHBIX
HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHUI, pOCT YEJIOBEKA).

Llenmpanvnas npedenvuas meopema.

Hepasencmeso Yeoviuwesa. Teopema Yebviuesa u meopema
bepuynnu. 3axon 6orvuux yucen. Boibopounwlii Memoo usmepenuis
seposimrocmetl. Ponb 3akona 6onvuux uucen 8 Hayke, npupooe u

obwecmse.

KoBapnanus nByx ciydaiitHsix BenuuuH. [lonsarue o
kod(purmenTe koppensaiuu. COBMECTHBIC HAOTIOICHUS IBYX
CIIy4aliHBIX BEIMYHH. BoiO0opounblil KO3 huyuenm xoppenayuu.

Jlunetinas pecpeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepusi u ee
ypoeeHb 3nauumocmu. 1lpoeepra npocmetiwux cunomes. ImMnupuyeckue
pacnpeoenerus U Ux ces3b ¢ meopemuidecKumMU pacnpeoeieHusImu.

Paneosas xoppenayus.

HOCWIPO@HU@ coomeemcmeuil. nvexmusHole u CIOPpbEKMUBHblE

coomeemcmeus. buexyuu. [luckpemnas nenpepvienocms. Ilpunyun
Jupuxre.

Koouposanue. Jleouunas 3anuce.




MpeACTaBICHUE NTaHHBIX. ICOoIb30BaHME CBOMCTB U XapaKTEPUCTHK
YHCJIOBBIX HAOOPOB: CPEIHUX, HAUOOJBIIETO U HAUMEHBILIETO 3HAUCHUS,
pasmaxa, oucnepcuu. Pewenue 3a0au na onpeodenenue yacmomaol u
eepoamnocmu cobvimuil. Buiuucnenue eeposmuocment 6 onbimax ¢
PABHOBO3MOICHBIMU DNIeMEHMAPHbIMU ucxooamu. Pewenue 3adau ¢
npumeHneHuem kombunamopuxu. Pewenue 3a0au na eviuucnenue
8epOAMHOCMEl He3a8UCUMBIX COObIMULL, NPUMEHEHUEe QOPMYIIbl
codcenus eepoamuocme. Pewenue 3adau ¢ npumenenuem ouazpamm

Diinepa, oepesa eeposimmnocmei, hopmynvt beprynnu.

Ycnosnas seposmnocms. Ilpasuno ymuoscenus eepossimmocmetl.
Dopmyna noaHou 8epoSMHOCIU.

Luckpemnvie cayuatinvie geauduHbl u
pacnpeodenenus. Hezasucumvle ciyyaiinvle senuuunsl. Pacnpedenenue
CYyMMbL U NPOU3BEOEHUS HE3ABUCUMBIX CLYUALHBIX BEIUYUH.

Mamemamuueckoe odcuoanue u oucnepcust CIy4aiHou
genuuunvl. Mamemamuyeckoe odxcuoanue u OUCnepcusi CymMmbl
cayyaiinvlx éenudut. I'eomempuueckoe pacnpedenenue. bunomuanvroe
pacnpeoenenue u e20 C8oLUCmaa.

HenpepbleHbze Cﬂyltaleble seauyunsvl. Ilonsmue o niomuocmu

seposimrnocmu. Pagnomeproe pacnpeoenenue.
llokaszamenvhoe pacnpedenenue, e2o napamempul.

Ionamue o nopmanvrom pacnpeoenenuu. Ilapamempuol
HOpManbHo20 pacnpedenenus. Ilpumepsi ciyuatinbix 6eIuyun,
NOOYUHEHHBIX HOPMATLHOMY 3AKOH) (ROSPEeUHOCMb USMEPEHUU, POC

OcnosHule nousamus meopuu epaghos. /lepesws. /[gouunoe oepeso.
Ceasnocmov. Komnonenmoi cesisnocmu. Ilymu na epage. Jiineposwl u
L'amunbmonogvl nymu.




yenoseexa).

Hepasencmeo Yebdviuesa. Teopema bepuynnu. 3akon 6onrvuiux
yucen. Boibopounwiti memoo usmepenus gepoasmuocmeti. Pons 3axona

bonvuux yucen 8 Hayke, npupooe u oowecmse.

Kosapuayus osyx cayuatinvix eenuvun. [lonamue o
Koaghuyuenme koppenayuu. Coemecmuule HAOIIOOEHUSL O8YX

CYUAUHBIX 8eUYUH. Bbibopounblll Kodgduyuenm xoppenayuu.




OCBOEHHE KAKI0i TeMbI
10 kaacc

TemaTH4eckoe NJIAHNPOBaHUE, B TOM YHcJIe ¢ Y4éTOM padoueil MporpaMMsbl BOCIUTAHNS, ¢ YKa3aHHEM KOJHYeCTBa YaCOB, OTBOJAMMBbIX HA

Tema Pa3jnena (K0J1M4ecTBO 4aCOB)

Ne Tema ypokos KoaunuecrBo | KosmmuecrBo | KosmuectBo
KOHTPOJILHBIX | 1a00PaATOPHBI [IPAKTHYECKUX
n/n Ne ypokoB TeMbI P parop p
padort X pador padort
. |YrayOJieHHbI
ba3oBbiit
il ypOBeHb
YPOBeHb yp
JleiicTBuTEeIbHBIE Unca - 14 4
1-2 1-2 1-2 Lenbie u paumoHanbHble Yucia. [[elicTBUTENbHbBIE YHCTIA.
3-4 3-4 3-5 beckoHeuHO yOBIBaroIasi reOMeTpUYECKast IPOTPECCH.
5-7 S5-7 6-8 ApugpmeTrueckuii KOpeHb HaTYpaJbHOMN CTENEHH
8-11 8-11 9-13 CrerneHb ¢ pallMOHAIBHBIM H JICHCTBUTEILHBIM
12-13 12-13 14-16 Ypok 0000IIIEeHUS ¥ CUCTEMATH3AIMH 3HAHUI
14 14 17 KonrponsHas pa6ora Ne 1 1
Crenennasi pyHkuus - 14 u
15-16 1-2 1-3 Crenennas (yHKIUs, €€ CBOMCTBA U IpaduK
17 4-5 Bzaumuo oOpatHble GyHKIMH




18-19 4.5 6-7 PaBHOCHIIbHBIC ypaBHEHHS U HEPAaBEHCTBA
20-22 6-8 8-11 WppaimoHanbHbIe ypaBHEHHS
23-25 9-11 12-15 HppanroHaibHble HEpAaBEHCTBA
26-27 12-13 16-18 Ypoku 00001IeHHs ¥ CUCTEMAaTH3aIUY 3HAHUI
28 14 19 KonTponbsHas pabora Ne 2
IMoka3zarenbHas pyHkuus - 14 4
1-2 1-3 [MokazaTenbHast GYHKIHS, €€ CBOMCTBA U IpauK
29-30
31-33 3-5 4-7 [MokazaTenbHbIC ypaBHEHUS
34-36 6-8 8-10 [Moka3arenbHbIC HEPABEHCTBA
37-39 9-11 11-14 CucteMbl MOKa3aTeIbHBIX YPAaBHEHUH U HEPABEHCTB
40-41 12-13 15-17 VYpok 0000IIeHUs ¥ CHCTEMATH3AIMH 3HAHHUI
18
42 14 Kontponbnas pabota Ne 3
Jlorapudpmuueckas pynkuus - 16 4
43-44 1-2 1-3 Jlorapudmsl
45-46 3-4 4-6 CgoiicTBa Jiorapu¢mMoB




47-48 5-6 7-9 JlecsTHYHBIC U HATYpAIbHBIC JIOTAPUPMBI
49-50 7-8 10-12 Jlorapudmuueckas GpyHKIHsI, € CBOUCTBA U TpaduK
51-53 9-11 13-16 JlorapudMuuecKknue ypaBHEHUSI
54-56 12-14 17-20 JlorapuMuuecKre HEpaBEeHCTBA
57 15 21-22 Ypok 00001eHHS ¥ CHCTEMATH3AIMH 3HAHHIA
58 16 23 KouTponbsHast pabora Ne 4
Tpuronomerpuueckue popmyJisl - 24 4
59 1 1-2 Panuannas mepa yriia
60-61 2-3 3-5 [ToBOPOT TOUKHM BOKPYT Havasia KOOPAHHAT
62-63 4-5 6-8 Omnpeenenre cCMHyca, KOCHHYCa W TAHT€HCa yrila
64 6 9-10 3HaKU CHHYCa, KOCHHYCA U TaHT€HCa
65-66 7-8 11-13 3aBHCHMOCThH MEKIY CHHYCOM, KOCHHYCOM U TAHTCHCOM
OJIHOTO U TOTO e yriia
67-68 9-10 14-16 TpUroHOMETPUYECKUE TOXKIECTBA
69-70 11-12 17-19 CuHyc, KOCHHYC ¥ TaHT€HC YIJIOB d U -d
71 13 20-21 DopMyITBI CIOKEHHS
72-73 14-15 22-23 CuHyc, KOCHHYC U TaHTCHC TBOWHOTO yria
74-75 16-17 24-25 CuHYyC, KOCHHYC M TAHT'€HC TTOJIOBUHHOT'O yTJia




76-77 18-19 26-27 dopMmyIibl TPUBEICHUS
78-79 20-21 28-30 Cymma 1 pa3HOCTh cuHycoB. CymMMa U pa3HOCTb
KOCHHYCOB
80-81 22-23 31-32 VYpok 0000IIeH s U CHCTEMATH3aI[MK 3HAHUI
82 24 33 Kontpomnbhas padota Ne5
Tpuronomerpnuyeckue ypapHenus - 16 4
83-84 2 2 VpaBHeHue COSX = a
85-86 2 2 VYpasHenue Sin x = a
87-88 2 3 VYpaBHeHue tgx = a
89-92 4 o Pemenne TpUroHOMETPUYECKUX YpaBHEHUH
93-95 3 4 IIpumepsl pemeHuss NMPOCTEHIIMX TPUTOHOMETPUUYECKHUX|
HEpaBEHCTB
96-97 2 4 Ypoku 00001IeHHS M CHCTeMaTH3alluKA 3HAHUI
98 1 1 KouTposnbHast padota Ne6
IMoBTOpeHue u pemeHue 3a1a4 - 4 4
%9 1 1 CrerneHb ¢ palMOHAIBHBIM U ACHCTBUTEILHBIM
nokaszaresneM. MppanmoHaabHbIE YpaBHEHHUS.
100 1 1 [NTokazatenbHble ypaBHeHus. [lokazaTenbHbIe

HepaBeHCTBa. CHCTEMBI TOKA3aTEIbHBIX YPaBHEHUH U

HEPABEHCTB




101 1 1 Wrorosas koHTposibHas paboTa 1
1 Jlorapudmuueckue ypaBHeHus. Jlorapudpmudeckue
102 1 HEpPaBEHCTBA
Hroro| 102 yaca 146 yacoB 7
11 kJyace
Tema Pa3nena (Kojm4ecTBO 4aCOB)
Ne K Tema ypokos Komnyectso | Kommuectso | KomnuecTBo
JI-B
0180 KOHTPOJIBHBIX |71a00paTOPHBIX | IPAKTUYECKUX
n/n 4acoB pabot pabot pabot
. |¥Yriy0JieHHBbI
ba3osblii
H YPOBEeHb
YPOBEHb P
Tpuronomerpuyeckue GpyHkuuu — 14 4
1-2 2 3 OO0nacTb onpeeseHusl 1 MHOXECTBO 3HAYCHU I TPUTOHOMETPHYECKUX
GyHKINH.
3-4 UeTHOCTb, HEUETHOCTb, IEPUOAUIYHOCTD
2 2 .
TPUTOHOMETPUUECKUX (PYHKIIUH.
5-7 2 2 CgoiicTBa GyHKIIUU Y= COSX U €€ rpaduk.




8-11 2 CpolicTBa (pyHKIUH Y= SINX U ee rpaduK.
12-13 2 CpoiicTBa (hyHknnm Y= tgX u ee rpaduk.
14 3 OOpaTHbIe TPUTOHOMETPUUECKHE (PYHKLIUH.
1 'Ypok 0000IIeHNs 1 CHCTeMaTH3allui 3HAHUH.
1 KonTponsHast pabora Nel mo teme: «Tpuronomerpuyeckue GyHKIINN
IIpou3BoaHasi u ee reoMeTpUYeCKHii cMbIC]I — 164
15-16 2 [Ipoun3BoaHast.
17 2 [Ipown3BoaHAsT CTENEHHON (QYHKIIHH.
18-19 3 [IpaBuna muddepeHInpOBaHuS.
20-22 4 [Tpoun3BoaHBIE HEKOTOPHIX JIEMEHTAPHBIX QYHKINH.
23-25 3 ['eomeTpuuecKuil cMbICT IPOU3BOIHOM.
26-27 4 'Ypok 0000IIeHHS U CUCTEMATH3AINH 3HAHHHN.
28 1 KonTpomsHast pabota Ne2 mo teme: «[IponsBomnHasn.
IIpuMeHeHne MPOU3BOIHOM K Mccae 0BaHUI0 GyHKIMIA — 16 4
3 Bospacranue u yobiBaHHEe (DYHKIINH.
29-30
31-33 3 DKCTpEeMYMbI (DYHKIIHH.




34-36 3 4 [TprMeHeHre TPON3BOJHOM K IOCTPOCHUIO TPAHKOB (PYHKIIUH.
37-39 5 6 Haunboubiee 1 HanMeHbIIIee 3HAYCHUS (PYHKITHH.
40-41 1 2 BrinykiocTs rpadguka GpyHKINHU, TOYKa neperuoa.
2 2 'Ypok 0000mIeHNS U CCTeMaTH3alluy 3HAHUH.
42
1 1 KonrtpousbHast padota Ne3 1o teme: «[IppuMeHeHHe TPOU3BOJHOMY.

HuTerpan — 184

43-44 2 3 [lepBooOpasHasi.
45-46 3 4 [IpaBuia HaX0KISHHUS IEPBOOOPA3HBIX.
47-48 3 4 [11omaae KpUBOJMHEHHON Tpaneluy U HHTETpal.
49-50 3 4 Brruncrnenue HHTETpasoB.
51-53 2 3 BrranciieHue miomnanei ¢ IoMOIIbI0 HHTETPAIOB.
54-56 2 3 [[prumeHeHne TPOU3BOAHOM U MHTETpaia K PEIICHUIO MPAKTHYECKUX
3a71ad.
57 2 2 Ypok 00001IeH s ¥ CHCTeMaTH3aI[K 3HAHUI.
58 1 1 KonrposbHast pabota Ne 4 o teme: «HTETpam».

Komounaropuka — 104




59 [TpaBwto Mpou3BeACHMS.
60-61 [lepecTaHOBKH.
62-63 PasmereHus.
64 CodeTaHus U BX CBOMCTBA.
65-66 Ypox 00001IeH s ¥ CHCTeMaTH3aIlK 3HAHUH.
67-68 KonTponsHas padbora Ne5 mo teme: «KomOuHaTOpHKaY.
DJIeMeHTBI TeOPUH BeposiTHOCTeH — 144
83-84 CoObiTnsL.
85-86 Kom6unamms coosrtuii. [IpoTrBOnOnokHOE COOBITHE.
87-88 BepoaTHOCTb COOBITHS.
89-92 CrnoxeHue BEpOsITHOCTEN.
93-95 HeszaBucumble COOBITHS. YMHOXEHUE BEPOSITHOCTEH.
96-97 CraTncTHYeCcKas BEPOSATHOCTS.
08 'Ypok 0000IIeHHS U CUCTEMATH3AINH 3HAHHMN.

KonTponsHast pabota Ne6 mo teme: «CTaTUCTHKA U 3IIEMEHTBI TCOPHUU
BEPOSITHOCTEI

Crarucruka — 8 4

CriydaliHpIe BETHIHHBI

HeH’I‘paJ’ILHBIG TCHACHIINHU




2 Meps! paszdpoca

1 2 O06001IEHNE ¥ CHCTEMATU3ALIMS

1 1 KonTponsHast padbota Ne7 mo teme: «CTaTHCTHKA»

Hrorosoe noBropenue. Pemenue 3axa4 — 64

2 3 Tlogroroska k EI'D. Pemenune 3amag tumna Nel3
99
100 2 3 [loaroroska k EI'D. Pemenune 3amay tuna Nel5
101 2 4 [loarotoska k EI'D. Pemienue 3agau ¢ napameTrpom

Hroro| 102 yaca 136 yacoB 7
10 kaacc
Tema Pa3znena (Kojim4ecTBO 4aCOB)
Ne Kox-Bo uacos Tema ypoxosn KomnuectBo | KommuectBo | Kommuectso
KOHTPOJIBHBIX |71a00paTOPHBIX | TPAKTUUECKUX

n/n pabot pabot pabot

Bba3oBhIii

YPOBEHb

Yrayo6aeHHbI

il ypoBEeHb

Hekotopsble cBeieHUs U3 IVIAHUMETPUH




1-4 4 VYTIBl M OTPE3KH, CBA3AHHBIE C OKPYKHOCTBIO
5-8 4 Pemienue TpeyronbHUKOB
9-10 2 Teopemsl Menenas u UeBbl
11-12 2 Dmaric, Tarepdoia u napadona
13-15 3 [Tpeamer crepeomeTpun. OCHOBHBIE MTOHATHUS M AaKCHOMBI
CTepeoMeTpUn
IMapajieJIbHOCTh NPAMBIX U IJIOCKOCTEH
16-19 4 [MTapannenbHOCTh MPSMBIX, IPSIMO U TUIOCKOCTH
20-23 4 B3anMHoOe pacmionokeHne MpsMbIX B IPOCTPAHCTBE. YTOI
MEXy TPSIMBIMH.
24-25 2 [TapammensHOCTh TUIOCKOCTEH
26-30 5 TeTpasap u mapajuienenuie
31 1 Konrponbnas padora Ne 1
[epneH Ky IAPHOCTH NPSAMBIX H ILIOCKOCTET
32-36 5 [lepneHAMKYISIPHOCTD MIPSMOM M TUIOCKOCTH
37-42 6 [lepnieHAMKYIISIp U HAKJIOHHBIE. YTOJI MKy MPSIMOU U
43-47 5 JIByrpanssiil yroi. [lepneHauKynsipHOCTb INIOCKOCTEN




48 1 1 KontponbHas padora Ne 2 1
MHororpanHukm - 14 4

49- 53 2 5 ITonarue MmHOrOrpanHuka. Ilpuzma
54- 57 2 4 [Mupamua
58-61 2 4 [IpaBuIbHBIE MHOTOTPaHHUKH

62 1 1 KonTponbHas padorta Ne 3 1

IHoBTOpEeHue - 6 u

63-64 1 2 TeTrpasp u mapasnienenurne
65-67 2 3 [Tpusma. [Tupamuna. [IpaBuiTbHBIE MHOTOTPAHHUKA

68 1 1 HtoroBast KOHTpoNbHAs paboTa
Hroro | 34 yacos 68 yacos

11 kaace
Tema Pa3nesna (KoJn4ecTBO 4aCOB)
Ne Kon-Bo yacos Tema ypoxos KomnuectBo | KommuectBo | KosmmuectBo
KOHTPOJIBHBIX |J1IA00PATOPHBIX | MPAKTHUECKUX
n/n pabot pabot pabot

Ba3oBblii

YPOBeHb

YrayoaeHHbl

i YpOBeHb

Humuap, konyc, map — 16 u




1-4 4 Hunuaap
5-8 5 Konyc
9-10 6 Cdepa
11-12 1 KontponbHas padora Nel
Oo0bembl Tes1 — 17 4
O0BeM MPSMOYTOIBFHOTO TapalIeTIeuIIeaAa
16-19
3
20-23 O0BbeM NpsIMOil MPU3MBI M IIMIIMHAPA
2
24-25 b O0BEM HAKIIOHHOW TIPU3MBI, TUPAMUJIBI U
KOHYca
26-30 O0beM 1mapa v TIoIaas chepbl
5
31 1 KonrpossHast pabora Ne2
BexkTopsl B mpocTpaHncTBe - 6 4
32-36 1 IlonsTrie BEKTOpa B IPOCTPAHCTBE
37-42 2 Cnos>keHHe U BhIUNTaHHE BEKTOPOB.
VMHuOKeHUe REKTONA HA UUCTIO
43-47 2 KommnnanapHbie BEKTOPBI
48 1 KonrposnbHas pabora Ne3




Meton koopauHaT B HpocTpaHcTBe — 15 4

49- 53 2 KoopauHaThl TOUKH U KOOPIUHATHI BEKTOpa
4
54- 57 2 6 CkasipHOE IPOU3BEACHUE BEKTOPOB
58-61 2 Permenwne 3amaq
4
62 1 1 KonTponsHast pabota Ned
IloBTOpenue — 14 4
63-64 2 4 Humanp. Korye. Coepa.
1 1 toroBas KOHTpOJbHAs padoTa Ne5
65-67 2 5 O0BEM MPSIMOYTOJILHOTO TAPAJUICIICIIUIIC/A.
O0BeM npsMoit mpu3MbI ¥ nwHHApa. O0beM
HAKJIOHHOW NMPHU3MBI, IINPAMUJIBI U KOHYCA.
68 2 4 OO6BeM mapa ¥ miIomags chepsl
Hroro: 34 yacoB 68 yacoB




		2021-09-27T22:38:38+0400
	Соколова Галина Григорьевна
	я подтверждаю этот документ своей удостоверяющей подписью




