MMWHHUCTEPCTBO IMPOCBEIIEHUS POCCUIICKON ®EJIEPALIMNA

I'BOY YP «JIuuei Ne 41»

Paccmotpena Ha 3acenanuu 1abopaTopuu

IIporoxos Ne 1 ot 29.08.2023 r.

ITpuHsTa Ha 3acelaHUM N1€AArOrMYeCcKOro CoBerTa
IIporokon Ne 1 ot 30.08.2023 r.
YTBEPXIAIO

ITpuxa3 Ne 157-ox1 ot 30.08. 2023 r.
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PABOYAS ITPOI'PAMMA

yueOHoro npeamera «Maremaruka» (0a30Bblil YPOBEHbD)
cpeaHero o0uero o0pa3oBaHus

1u1st oOyyaromuxcst 11 kiaccos

KomxnuectBo yacos: 136
Cpoxk peanu3zauu nporpammsl: 1 roa

Cocrasutens nmporpaMmsl: JlykostHosa E.JI.

NXXEBCK
2023 - 2024 y4eOHbIi TOJ



IHosicHUTEALHAA 3aIIHCKA

Hacrosmass mporpamma paspabotana B cooTBercTBuU ¢ 3akoHoM «OO0 oOpa3oBanum B Poccuiickoii
Oeneparun» ot 29.12.2012 Ne273-D3 (c1.32 11.7), @enepanbHbM ['ocyaapcTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IapTOM OCHOBHOTO 00IIero oopasoBanus (nmpuka3 MuHucTepcTBa oOpasoBanus u Hayku PD ot 17
nexadbps 2010 r. Ne 1897, 3apeructpupoBano MunucrepcTBoM roctunmu Poccuiickoin denepanuu 1
deBpansa 2011 1. Ne19644 ), npukazom MunucrepctBa oopa3zoBanus 1 Hayku PO ot 31 nekabps 2015 r. Ne
1577 «O BHeceHMHM H3MEHEHUUW B QeAepalibHbI TOCYJAapCTBEHHBINH CTaHIAPT OCHOBHOI'O OOIIEro
oOpasoBanus, yrBepkaeHHbIM TpukazoM MOuH P® ot 17 nexabps 2010r. Ne 1897», YcraBom ['BOY
VP «JIuneit Ne 41».

[Tporpamma mo maremaruke i 10-11 kimaccoB cocTaBieHa eMHBIM KypcoM Ha JiBa roja oOy4deHus B
coorBerctBU ¢ ®I'OC COO, B TOM umciae ¢ TpeOOBaHMAMHU K pe3yiabTaTaM CpPEJHEro OOIIero
00pa3oBaHus, U COXPAHSIOT MMPEEMCTBEHHOCTh C MPUMEPHOIl OCHOBHOM 00pa3oBaTeNbHOM MPOrpamMMOi
OCHOBHOTO o00mmiero oOpa3oBaHHS, M TOCTPOCHA TaKHUM OOpa3oM, YTOOBI OOCCIICUUTH JIOCTHKCHHE
IUIAHUPYEMBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

Pabouas mporpamma byty3oB, C.b. Kamomues u ap.] — 3-e m3n. — M. I[Ipocsemenue, 2016 — 255c,

nperycMaTpuBaeT u3yueHue npeamera B oobeme 136 4. (34 yueOHBIX Henemb, 44. B HEJEIIO C y4eTOM

rpaguka KaHUKYJ IIKOJBl ¥ MPa3JHUKOB MO HA MAaTeMAaTHKE OPUEHTHUPOBAHA HCIOJIb30BAHUE
y4eOHUKOB:

— Monynps «Anrebpa u Hauana maremaruyeckoro ananuza» 0. M. Komnsrun, M. B. Tkauésa, H. E.
®Enoposa, M. U. lllabynnH — cOopHuk padounx nporpamm 10-11 xmaccel (cocraButens T. A.
Bypmuctposa ) — 3-¢ usn., crep. M. Ipocsemenue, 2010

— Monyns «'eometpusi» JI. C. Atanacsu B. ®@. byty3os, C. b. Kagomues u ap. — cOopHuk padounx
nporpamm 10-11 xmaccer (cocraBurens T. A. Bypmucrposa ) — 3-e u3a., crep. M. Ilpocsenienue,
2010
Maremaruueckoe oOpa3zoBaHHe B cpeaHed o00I1eo0pa3oBaTeIbHON IKOJE CKIIABIBACTCA U3

CIEIYIOIIUX  COJEP’KATENbHBIX KOMIIOHEHTOB: apudMeTHKa; anredpa; TeoMeTpHs; DIEeMEHTHI
KOMOWHATOPHUKH, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTUKH. DTH COJAEp>KaTeIbHbIE KOMIIOHEHTHI,
pa3BUBasCh Ha TPOTSHKEHHH BCEX JIeT OOy4YeHHUs, ECTeCTBEHHBIM 00pa3oM TMeperieTaroTcs Hu
B3aUMOJICUCTBYIOT B yU€OHBIX Kypcax.

B cnydae HEBO3ZMOXKHOCTH MPOJOIIKEHHsS] 00pa30oBaTENBHOTO MpoIlecca B CUITY OOBEKTHBHBIX
IpUYUH (aBapHilHON cUTyallu B 00pa30oBaTeNbHOM OpraHU3alui B IEPHUOAbI MPOBEAECHUS MEPONPUITUN
Mo MpOoQHUIAKTUKE TPUIMIA U IPYTHX OCTPBIX PECIIUPATOPHBIX BUPYCHBIX HH(EKIUH, MOPO3HBIX AHEH U
T.I1.),[IPETyCMATPUBAETCSl OpraHU3aIMs 00Pa30BATEIHLHOTO MPOIIECCa B PEKUME yIaJICHHOTO O0yUeHHUs C
MPUMEHEHHUEM DJIEKTPOHHOTO O0yUYEHUS M TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTUH.

Adredpa HamesnleHa Ha (opMUpOBaHHE MaTEeMaTUYeCKOIro ammapara Juisd pelieHus 3aaad u3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, OKpYXaromend peanbHOCTH. OIHON W3 OCHOBHBIX 3a7a4 aireOpbl
SIBIISICTCS. PA3BUTHE AJTOPUTMUYECKOTO MBIIIICHHUS, HEOOXOAMMOT0, B YaCTHOCTH, Ui OCBOEHHUS Kypca
uHpopmatuku. Jlpyroil BaxHOW 3ajmadell H3ydeHus aureOpbl SBJSETCS MOJYYEHHE IIKOJIbHUKAMU
KOHKPETHBIX 3HaHMA O (QYHKUMAX KaKk BaKHEHIIeW MaTeMaTH4ecKoil MOJIeNnu s OINUCAaHHUS H
UCCJIEIOBaHMSI Pa3HOOOPA3HBIX MPOIECCOB, IS (POPMHUPOBAHUS Yy ydHalIUXCs HPEICTABICHUNH O pOJU
MaTE€MaTUKHU B PA3BUTUU LIMBUIN3ALUN U KYJIbTYPHIL.

Takum oOpa3oM, B XOJ€ OCBOEGHMs COAEpKaHHUS Kypca «Anredpa» ydamuecs IOJY4YalT
BO3MOKHOCTb:

— Pa3BUTb MPEJCTABICHHUE O YUCIIC U POJIM BBIYMCICHHUN B YeIOBEUECKON MPAKTUKE; CHOPMUPOBATH
IIPAKTUYECKHE HABBIKM BBIIIOJIHEHUS YCTHBIX, NMMCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYMCIICHMUII,
Pa3BUTh BBIYKCIIUTEIBHYIO KYIBTYPY;

— OBIJETh CHMBOJMYECKHMM  SI3BIKOM  anreOpbl, BbIpaboTaTh  (hopManbHO-ONEpAaTHBHBIE
anreOpanyecke YMEHHsS W HAy4dMTbCAd MPUMEHATh MX K pPELICHHI0O MaTeMaTU4eCKUX |
HEMaTeMaTU4YeCKUX 3a/1a4;



U3y4UTh CBOHCTBA W TIpapUKU DJIEMEHTAapHbIX (YHKIMHA, HAY4YUThCS  MCIIOJIB30BaTh
(GyHKIMOHATBHO-TpadUUecKre MPEeACTaBICHUS /ISl OIIMCAHUS U aHAJTN3a PEaTbHbBIX 3aBUCUMOCTEH;
pPa3BUTHh MPOCTPAHCTBEHHBIC IPEICTABICHUS U H300pa3UTENbHBIE YMEHHs, OCBOMTH OCHOBHBIE
(bakThl U METO/IbI INITAHUMETPUH, TO3HAKOMUTBCS C MPOCTEHIINMU IPOCTPAHCTBEHHBIMU TEIAMU U
HUX CBOICTBaMU,;

IIOJIYYUT IPEJCTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHUPE U O Pa3IM4HbIX
croco0ax UX HU3y4deHMs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIIUX BEPOATHOCTHBIN
Xapaxrep;

Pa3BUTH JIOTHYECKOE MBIIIJICHUE U PEYb — YMEHHE JIOTHYECKU 000CHOBBIBATH CY)KJICHHSL, IPOBOIUTH
HECJIOKHBIE CUCTEMATU3alUH, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPBI, UCI0JIb30BaTh PA3JIUYHbIE
S3bIKM  MaTeMaTUKU  (CIIOBECHBIM, CHMBOJIMYECKUH, TpadUuecKuil) A WUIIOCTPAIHH,
MHTEPIIPETALMY, apPTYMEHTALUU U 10Ka3aTEIbCTBA;

chopMHpOBaTh NPEACTAaBICHNU 00 U3ydaeMbIX HMOHATHAX U METOJaX KaK BaXXHEHWIIMX CpeAcTBax
MaTEeMaTUYeCKOr0 MOJEIMPOBAHNS PEATIbHBIX IIPOLIECCOB U SBJICHUM.

I'eomeTpusi — 01MH U3 BaKHEUIINX KOMIIOHEHTOB MAaTEMATHYECKOT0 00pa30BaHUs, HEOOXOIUMBbII

JUIA HpI/IO6peTeHI/I$[ KOHKPCTHBIX 3HAHUM O IMPOCTPAHCTBE U TMPAKTUYCCKU 3HAYUMBIX YMGHI/Iﬁ,
(1)OpMI/IpOBaHI/Ie SI3bIKA OIMHMCAaHHSA OOBEKTOB OKpYKarmero mMupa, Ajsd pasBUTHUA MPOCTPAHCTBEHHOI'O
BOO6pa)KeHI/I$I U UHTYULIUH, MaTeMaTH4ICCKOM KYJbTYPBI, OJId 3CTCTUYCCKOI'O BOCIIMTAHUA YYalllUXCH.
I/I3y‘{eHI/IC reOMCTpUHU BHOCHUT BKJIaJl B Pa3BUTUC JIOTHMYCCKOTI'O MBIINUICHUA, B (bOpMI/IpOBaHI/Ie IIOHATHUA
JOKa3aTcJIbCTBA.

Takum o6pa30M, B XOA€ OCBOCHUS COLACPIKAHUA KypcCa «FCOMeTpI/IH» ydqamuecs mnoJay4varT

BO3MOKHOCTDb:

Pa3BUTH MPEACTABICHUE O YUCIIC U POJIM BBIYUCIICHUN B YEIIOBEYCCKOM MPAKTUKE; C(HOPMUPOBATH
MIPAaKTUYECKHE HABBIKM BBIIIOJIHEHUS! YCTHBIX, NMMCbMEHHBIX, MHCTPYMEHTAIbHBIX BBIYUCICHUM,
Pa3BUTh BBIYMCIUTEIBHYIO KYJIbTYPY;

OBJIAJICTh ~ CUMBOJIMYCCKUM  SI3BIKOM  anreOpbl, BbIpaboTaTh  (HOpPMATLHO-ONEPATHBHEBIC
anreOpandecKue yMEHHUS W HAYYUTHhCS TPHUMEHSATh WX K PEHICHHIO MaTeMaTHYeCKHX U
HEMaTeMaTHYECKHUX 3aJay;

M3YYUTh CBOMCTBA W TpaduKU dIIEMEHTapHbIX (PYHKIMHA, HAy4YUThCA HCIIOJIB30BATh
GyHKIMOHATBHO-TpadUUeCKUe IPEICTaBICHUS )1l OTIMCAHUS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEH;
pPa3BUTh TPOCTPAHCTBEHHBIE MPEACTABICHUS W HM300pa3UTENbHBIE YMEHHS, OCBOUTH OCHOBHBIE
(bakThl 1 METOABI TUTAHUMETPHUH, TO3HAKOMUTHCS C MPOCTEUITUMU POCTPAHCTBEHHBIMU TEJIAMH U
HX CBOICTBaMU,;

MOJYYUT MPEJCTABICHUE O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATBHOM MHUPE U O Pa3IUYHBIX
crocobax uX W3y4eHHs, 00 OCOOCHHOCTSX BBIBOJAOB W MPOTHO30B, HOCSIIUX BEPOSTHOCTHBIN
XapakTep;

Pa3BUTH JIOTUYECKOE MBITIUICHUE U PEUb — YMEHHE JIOTHIECKH 0OOCHOBBIBATD CYXKCHUS, TPOBOIUTH
HECJIOXKHBIE CUCTEMATU3ALIMH, IPUBOAUTE IIPUMEPBI U KOHTPIIPUMEPHI, UCIIOJIB30BaTh PA3IUYHBIE
S3bIKM  MaTE€MaTUKH  (CJTIOBECHBIM, CHUMBOJWYECKUM, TrpaduyecKkuil) Uil WIUTIOCTpaIuH,
VHTEPIPETALMHU, APTYMEHTALMU U JI0KA3aTEJIbCTBA;

c(hopMHUpPOBATh MPEACTABICHUS 00 M3y4aeMbIX MOHATHUAX M METOAAX KaK BKHEHIIMX CpeacTBax
MaTeMaTUYECKOTr0 MOJEITUPOBAHUS PEATbHBIX MPOILECCOB U SIBIICHUI.

N3yuenne reomerpun B 10-11 kiracce HampaBieHO HA JOCTHKCHHE CIICTYIOIINX LEJIEH
MIPOJIOJKUTH OBIIAJICHHE CUCTEMON T€OMETPUYECKIX 3HAHUHN U YMEHUH, HEOOXOIUMBIX ISl TPUMeE-
HCHUSA B Hp&KTH‘ICCKOﬁ ACATCIIBHOCTH, H3YYCHUA CMCXKHBIX JUCHUIIINH, ITPOAOJIKCHUA
o0Opa3oBaHusl.

MMPOAOIKUTE MHTCIJICKTYaJIbHOC PA3BUTHUC, CbOpMI/IpOBaHI/Ie Ka4e€CTB JIMYHOCTH, H€O6XOHHMBIX qe-
JIOBEKY JIJIsl TIOJIHOIICHHOW »XH3HU B COBPEMEHHOM OOINECTBE; SICHOCTH W TOYHOCTU MBICIIH,
KPUTHUYHOCTHU MBIIUJICHUSA, WHTYUIUH, JIOTHYCCKOI'O MBIIIJICHUA, 3JICMCHTOB aHFOpHTMquCKOﬁ
KYJIBTYpBI, IPOCTPAHCTBEHHBIX MPEACTABIECHUH, CIOCOOHOCTHU K MPEOOIECHUIO TPYIHOCTEIH;
dbopMupoBaHKEe MPEACTaBICHUN 00 UAESX M METOJaX MAaTeMAaTHKH KaK YHHBEPCATBHOTO SI3BIKA
HayKU U TEXHUKH, CPEACTBA MOJEIUPOBAHNS SIBIICHUN U IIPOLIECCOB;



-~ BOCHIHTAaHHE KYJIbTYphI JHYHOCTH, OTHOIIEHUE K TEOMETPUHU KaK K YaCTH OOIICUEIOBEYECKOM KYIIb-
Typbl, MOHUMAaHUE 3HAYUMOCTH T€OMETPUH I HAyYHO-TEXHUYECKOro Iporpecca.

N3yyeHne MaTeMAaTHKH Ha CTYIICHU CPETHETO 00IIET0 00pa30BaHus HAIIPABICHO HA JOCTHKCHUE
CIEAYIOLIMX LeJIei:

» OBIIQJICHHE CHUCTEMOW MaTeMaTW4eCKUX 3HAHUI M YMEHUH, HEOOXOIUMBIX JUIS NPHUMEHEHUS B
NPAaKTUYECKOH eATENbHOCTH, U3YUYEHHs] CMEXHBIX AUCIUILINH, TPOAOKEHHST 00pa30BaHus;

» WHTEJUICKTYaJIbHOE pa3BUTHE, (OPMUPOBAHME KA4ECTB JMYHOCTH, HEOOXOIMMBIX YEJIOBEKY IS
MOJTHOLIEHHOM XM3HH B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTh MBICIH, KPUTHYHOCTD
MBIIUICHHUS, HMHTYWLUS, JIOTUYECKOE MBIIUICHHE, JJIEMEHTHl AJITOPHUTMUYECKOH KYIbTYpHI,
IPOCTPAaHCTBEHHBIX IPEJICTABICHUH, CIIOCOOHOCTH K MIPEOI0JICHUIO TPYIHOCTEH;

» (dopmupoBanue HpenCTaBICHUN 00 MIESX W METOAAaX MAaTeMAaTHKU KaK YHHUBEPCAIBHOTO SI3bIKa
HAYKH U TEXHUKHU, CPEJCTBA MOJICIMPOBAHNUS SIBIICHUI U IIPOILIECCOB;

» BOCIIUTAaHUE CPEJICTBAMU MAaTEMATUKHU KYJIbTYPbI IMYHOCTH, OTHOIIICHUS K MATEMATHKE KaK K YaCTH
00I1IeueIOBEYECKOl KyIbTYphl, IOHUMaHHE 3HAYMMOCTH MaTeMaTHUKH JUII HAYyYHO-TEXHHYECKOTO
nporpecca.

CornacHo yueOHOMY IUTaHY Ha u3yueHue MatemMaTuku otrBogutcs B 10 kmacce 136 yacoB B roa, B
11 xknacce 136 gacoB B rox

N3 Hux:
—  Monynes «Anrebpa u Hadana MaTeMaTudeckoro ananmusa» -102. Konrponsasie padots — 10,
— Monyne «['eomerpusi» - 34 yaca. KoutponsHsie paboTsl — 4.

Pabouas nmporpammMa 1o mareMaTHke opueHTHpoBana Ha YMK:

— Monyne «Anrebpa u Havana matematinaeckoro ananmszay: 0. M. Komsrun, M. B. Tkauésa, H. E.
®énopoa, M. MU. Illabynun «AnreOpa W Hayala MaTemMaTH4eckoro anamuza, 10»
PEKOMEHIOBaHHOTO MHMHHUCTEpCTBOM o0O0pazoBaHusi W Hayku Poccuiickoit @enepanum —
M.:IIpocBemienue, 2011

— Monyne «'eomerpus»: JI. C. Atanacsn, B. ®@. byrysos, C. b. Kagomues u ap. «I'eomerpus, 10-
11» pexomengoBaHHOro MuHHcTEepcTBOM 00pa3oBaHMsi W Hayku Poccuiickoit ®denepauun —
M.:Ilpocsemenue, 2011
Cpok peanuzaiuu paboueit mporpamMmmsl 1 ros.

[Inanupyemble pe3yibTaThl H3yYeHHUs] Y1eOHOT0 NIpeaMeTa, Kypca
Mopaysb «Anredpa u Hayaja MATEMaTHYeCKOI0 AHAJIM32)

W3yuenue anreOpsl ¥ Havajl MaTeMaTHYECKOrO aHAlW3a IO JaHHOH MporpamMme CIoCOOCTBYET
(OPMHUPOBAHUIO Y YYANIUXCS JUYHOCTHBIX, MEKIIPEIMETHBIX, MPEIMETHBIX PE3yJIbTaTOB OOYYCHUS,
COOTBETCTBYIOIMX TpeboBaHusM DeepasbHOT0 TOCYIAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIapTa
cpenHero (MoTHOT0) 00IIero 00pa3oBaHusl.

JInyHOCTHBIE pe3yJibTAThI:

- YMEHHE SCHO, TOYHO, TPAaMOTHO M3JIaraTh CBOM MBICIHM B YCTHOH M MUCbMEHHOW (opme,
MOHMMATh CMBICIT TIOCTABJICHHOW 3a7ad, BBICTPAaWBaTh apryMEHTANUIO, TPHBOIHUTH
PUMEPBI H KOHTPIIPUMEPHI;

- KPUTUYHOCTb  MBIIUICHUS, YMEHHE  pPAclo3HaBaTh  JIOTHUECKH  HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIIMYATh TUIIOTE3Y OT (haKTa;

- TIpe/CTaBJICHHWE O MAaTEMaTHYECKOW Hayke Kak cepe ueroBedecKOd IesiTeIbHOCTH, 00
JTarax ee pa3BUTHS, O €€ 3HAUUMOCTH JIJIsl pa3BUTHI LIMBUIIM3ALINY;

- KpEaTUBHOCTh MBINUICHUS, WHHIMATHBA, HAXOIYUBOCTh, aKTUBHOCTh MPH PEIICHUU
MaTeMaTHYECKUX 3a]ad;



YMEHHUE KOHTPOJIIMPOBATH MPOLIECC U PE3yNIbTaT YUeOHOH MaTeMaTHu4eCcKOl e TeIbHOCTH;
CIIOCOOHOCTh K 3MOLIMOHAJIBHOMY BOCHPHUATUIO MaTeMaTHUYeCKUX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHH;

YMEHUE YNPaBIIATh CBOEH IM03HABATEIBHOU 1€ATEIBbHOCTBIO;

yYMEHUE B3aUMOJCHCTBOBATh C OJHOKIACCHUKAMH, JACTbMH MIAJIIEr0 BO3pacra H
B3pOCIIbIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO-TIONE3HON, yueOHO-UCCIIeI0BATEeNbCKOMH,
IIPOEKTHOM U IPYrux BUAAX IEATEIbHOCTH;

OCO3HAHHBII BEIOOD OyAyIeil mpodeccrnoHallbHOM JesITeIbHOCTH Ha 0a3e OPUEHTUPOBAHUS
B wMupe mnpodeccuii u  npodecCHOHANbHBIX  MPEANOYTEHUH; OTHOIIEHHE K
npoeCCHOHATBHON JIEATENPHOCTH KaK K BO3MOXKHOCTH YYacTHSl B PEIICHUH JHYHBIX,
OOLIECTBEHHBIX, TOCYJapCTBEHHBIX M OOIICHAMOHANBHBIX MpobsieM; (opMUpOBaHHE
YBaXUTEIBHOTO OTHOILECHUS K TPYAY, Pa3BUTHE OIIbITA y4aCTHUs B COLUAIBHO 3HAYMMOM
Tpyne;

BOCIIUTAHUE POCCUMCKON TIPAKIAHCKOW MJICHTUYHOCTH: NIATPUOTU3MA, YBAXKECHUSA K
OreuecTBy, OCO3HAHMS BKJIaJa OTE€YECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOM HAYKU;
(GbopMUpOBaHNE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIECTBEHHOW MPAKTHKU;

OTBETCTBEHHOE OTHOIIEHHE K 00YyUEHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO H
caMo00pa3oBaHUI0 Ha TNPOTSHKEHUHM BCEM JKU3HHM; CO3HATENbHOE OTHOIIEHHE K
HEMPEPHIBHOMY  O0Opa30BaHUIO KaK YCIOBHUIO YCIEUIHOM MpodecCHOHAIBHOM U
0OIIECTBEHHOMN AESITENbHOCTH.

Me:xnpeaMeTHble pe3yabTaThl:

yMEHHUE BUAETh MaTEeMaTHYECKYIO 3aJjauyy B KOHTEKCTE MPOOJEMHOH CUTyalluu B JPYTUX
JUCLHUIIIIMHAX, B OKPYKaIOLEH )KU3HH;

yYMEHHUE HaXOAMTh B Pa3IMYHBIX UCTOUYHUKAX MH(POPMALMIO, HEOOXOJUMYIO Ul PELICHUs
MaTeMaTUYeCKUX MpoOJIeM, U IPEACTABIATh €€ B OHATHOM (popme, IPUHUMATh pELIeHNE B
YCIIOBUSAX HEMOJHON M U30BITOUYHON, TOYHOM U BEPOSITHOCTHOM HH(pOpMaIIH;

yYMEHHME MOHUMAaTh M HCIOJIb30BaTh MaTeMaTUYECKUE CPEJCTBA HArjsAHOCTH (Tpadukw,
JarpaMMbl, TaOJIULBI U JIp.) AJIS WIUTIOCTPALIMU, HHTEPIIPETAluY, apryMeHTaluH;

YMEHME BBIJIBUTaTh T'MIIOTE3bI IPU PELLICHUHN Y4EOHBIX 33]a4 U MOHUMATh HEOOXOAUMOCTh
UX IPOBEPKY;

YMEHHME MPUMEHITh WHIYKTHBHBIE U JIEAYKTHBHBIE CIOCOOBI pacCyKIeHUH, BHJIETh
pa3iIMYHbIE CTPATErUM PELIECHU 3a1a4;

[IOHUMAaTh CYIIHOCTH QITOPUTMHUYECKUX MPEAINUCAHUA W yMEHHE JEeWCTBOBaTh B
COOTBETCTBUU C IPEITI0KEHHBIM aJITOPUTMOM;

YMEHHME CaMOCTOSITENIbHO CTaBUTh 11€71M, BEIOUPATh U CO3[1aBaTh aJTOPUTMBI Ul PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

YMEHHUE IUIAHUPOBATh U OCYIIECTBIATh AEATEIbHOCTD, HAIPABICHHYIO HA PEIICHHUE 3a/1a4
UCCIIEI0BATENIBCKOIO XapakTepa;

NepBOHAYaJIbHbIE MpEACTaBIeHUs 00 UIeSX U METOAaX MaTeMaTUKU KaK YHHUBEPCAIbHOM
A3bIKE HAYKU U TEXHUKHU, CPEIICTBE MOJAECIMPOBAHHUS SIBJICHUHI U IIPOLIECCOB.

IIpenmerHble pe3yabTaThl:

IIpenmerHnas o6sacTb «Apudpmernkar»

NEPEXO/IUTh OT OJIHOM (POPMBI 3aIlMCH YUCEIl K JPYToi, IPeICTaBIsITh AECATUYHYIO ApOOb
B BHJI€ OOBIKHOBEHHOM M OOBIKHOBEHHYIO - -B BHJIE JICCITUYHOM, 3alMCHIBaTh OOJbIINE U
MaJible YUClla C UCTIOJIb30BAHUEM LIENIBIX CTEIIEHEN IECATKY;

BBIMOJIHATh apU(METHUecKue JeHCTBUA C pPALMOHAJIBHBIMH YHMCIAMH, CPAaBHHUBATH
palMOHAIbHBIE M JIEHCTBUTENIbHBIC YHCIA, HAXOAUTh B HECIOXHBIX CIy4asX 3HAYEHUS
CTEIEHEH ¢ LENBbIMU [T0KA3aTESIMU, HAXOAUTh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN;



OKPYTJISATh TENble YWCIa W JECATHUYHBIE NIpOOHM, HAXOIUTh NPUONIKEHUS YHCET C
HEJOCTAaTKOM U U30BITKOM, BBIMOJIHATH OLEHKY YMCIOBBIX BHIPAKEHUI;

MOJIb30BaThCS OCHOBHBIMHM €JIMHUILIAMH JUJTMHBI, MAcChl, BPEMEHH, CKOPOCTH, ILUIOIIA]IH,
o0bema, BeIpakaTh Oosiee KpyIHbIE eIMHULIBI uepe3 Oosiee MeJIKue 1 Ha000POT;

pemiatb TEKCTOBBIE 3a/laud, BKJIIOYAs 3a/Jaud, CBS3aHHbIE C OTHOUICHUEM U
MPOMOPLUOHAIEHOCTBIO BEJIMYHH, C APOOSIMHU U POLICHTAMH.

Ucnonvszoeams npuobpemennvle 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesimelbHOCmuU U
NOBCEOHEBHOU HCUHU OIS

pELICHUS HECIOXKHBIX IPAKTUYECKUX PACUYETHBIX 3a/1a4, B TOM YHUCIE C UCIOJIb30BaHUEM
pY HEOOXOIUMOCTH CITPABOYHBIX MaTEPHUAIOB, KAIbKYIATOPA, KOMIBIOTEPA;

YCTHOM IIPUKUIKHU U OLICHKU PE3yJIbTaTa BBIYUCICHUN, IPOBEPKU PE3YJIbTAaTa BEIYHUCICHHUS
C UCIIOJIB30BAHUEM Pa3JIUYHBIX IPUEMOB;

MHTEPIIPETALIMA PE3YJIbTATOB PEIICHHA 3alad C Y4eTOM OrPAaHWYCHMM, CBA3aHHBIX C
pealbHBIMM CBOMCTBAMU PACCMATPUBACMBIX IIPOLIECCOB U SBJICHUIA.

IIpeameTHas o0acTh «AJredpa»

COCTaBJIATh OYKBEHHBIC BBIPAKEHHUS U (DOPMYIBI 1O YCIOBHIO 33jad; OCYIIECTBISTH B
BBIpQXEHUSIX U (OpPMYNIax 4YHMCIOBBIE MOJCTAHOBKM M BBINOJHITH COOTBETCTBYIOIIHE
BBIUMCJIEHMSI, OCYLIECTBIISITh MOJCTAHOBKY OJIHOTO BBIPQXKEHMSI B JPYroe€, BbIpaKaThb U3
dbopMyI 0JIHY IEPEMEHHYIO Yepe3 OCTAIIbHBIE,

BBITOJIHATH OCHOBHBIE IEUCTBUS CO CTENEHIMHU C LEJIBIMU I10KA3aTENIIMU, C MHOTOWJIEHAMHU
U ¢ anreOpanuyeckKuMu ApoOsSMHU, BBIOIHATH Pa30OKEHUE MHOTOYJICHOB HA MHOXKHUTEJH,
BBITOJIHATH TOXK/IECTBEHHOE ITPE0OPAa30BaHMsI pallMOHATIbHBIX BhIPAXKEHU;

peunarh JUHEHHbIE U KBaJpaTHbIE HEPABEHCTBA, CUCTEMbI JIBYX JIMHEUHBIX YPAaBHEHUU U
HEPABEHCTB C JAIBYMs IEPEMEHHBIMU;

peliaTh TeKCTOBBIC 3a7]aud alreOpandeckuM METOJOM, UHTEPIPETHUPOBATh MOTYYCHHBIN
pe3yabTatT, MPOBOAUTH OTOOP PEIICHHUH NCX0as U3 (OPMYITHPOBKH 3a/1a4H;

BBIUUCIIATH JH000M WiieH apu(METHYeCKOW M TeOMETPHUYECKON MPOTrpeccCHH, CyMMBI N-
YJICHOB IPOTPECCUH;

ONpeNeNsATh KOOPAUHATHI TOUKH INIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMH KOOpAMHATaAMHU.

Hcnonvszoeams npuobpemennvle 3HAHUS U YMEHUS 6 NPAKMUYECKOU OesimelbHOCMU U
NOBCEOHEBHOU HCUHU OJIA.:

BBITNIOJTHEHUS PACYETOB MO (popmysam, cocTaBiaeHHs (OPMYII, BBIPAXKAIOLIUX 3aBUCUMOCTH
MEXJy PpealbHbIMM BEIWYMHAMH, HAXOXKICHHMS HYXKHONH (OpMylbl B CIpaBOYHHMKAX
MaTepHaax;

MOJICIIMPOBAHUs IMPAKTUYECKUX CUTYallMd W MCCIENOBAaHUSA ITOCTPOEHHBIX MOJECIEH ¢
MCIIOJIb30BaHUEM ammapaTa anreOpbl;

OMHUCAHMUsS 3aBUCUMOCTEH MeXAy (U3MUECKUMH BEIMYMHAMU COOTBETCTBYIOIIMMU
dbopMynaMu IpU UCCIIEIOBAHUU HECTIOKHBIX TPAKTUUECKUX CUTYaIIHi.

IIpeameTHass o00JacTh «IJJeMEHTbl JIOTHKH, KOMOMHATOPMKHM, CTATUCTHKM W TEOPHUM
BEPOATHOCTEID)

IIPOBOJIUTH HECIIOKHBIE JOKA3aTEIbCTBA, I10Jy4aTh IPOCTEUIINE CIEACTBUSA U3 U3BECTHBIX
WIM paHee IIOJYYEHHBIX YTBEP)KICHHM, OLEHUBATH JIOTMYECKYH) IPABUIBHOCTH
pacCyXKJI€HUM, MWCIOIb30BaTh IPUMEPBl I MIUIIOCTPAUUU M KOHTPIPUMEpBI I
ONPOBEPIKEHUS YTBEPKICHUN;

U3BJeKaTh WHGPOPMALIMIO, TPEACTABIEHHYI0O B TalnMLaxX, AMarpamMmax, rpadukax,
COCTaBJISATh TaOJIUIIBI, CTPOUTH TUArpaMMbl U TpaduKy;

pemiatb KOMOMHATOpHBIE 33Jaydl IYyTeM CHUCTEMaTH4eCKOro rnepedopa BO3MOMXKHBIX
BAPUAHTOB U C UCIOJIb30BAaHUEM IIPaBUJIa YMHOKEHUS;

BBIYHCIIATH CPEHUE 3HAUYCHHUS PE3YyIbTaTOB U3MEPEHU;

HaXOJUTh YacTOTy COOBITUS, MHCIONb3yd COOCTBEHHbIE HAOIIOAEHHUS U TOTOBBIE
CTaTUCTUYECKUE JAHHBIC;

HAXOJUTh BEPOSITHOCTHU CIy4alHBIX COOBITUN B MPOCTEUIINX CITy4yasx.

Ucnonvszoeams npuobpemenHvle 3HAHUSL U YMEHUS 6 NPAKMUYECKOU OesimelbHOCMU U
NOBCEOHEBHOU HCUHU OIS



BBICTPAMBaHUs apTYMEHTALIUK MPU JOKA3aTEeIbCTBE U B IUAJIOTE;
pacro3HaBaHus JOTMYECKU HEKOPPEKTHBIX PaCCyKICHUM;

3alUCU MAaTEMATUYECKUX YTBEPXKICHUMN, JOKA3ATEIbCTB;

aHajJM3a peajbHBIX UYUCJIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJAC JAMArpamm, rpadukos,
Ta0INUIL;

pelICHUE TPAKTUYECKUX 3a/ad B MOBCEIHEBHOW M MPO(ECCHOHATBLHON ACATEIHHOCTH C
WCIIOJIb30BaHUEM JICHCTBHI C YMCIaMH, MPOIICHTOB, JUIUH, TUTONIaIel, 00BEMOB, BpEMEHH,
CKOpOCTH;

pelieHre y4eOHBIX M TPAKTHYECKUX 3a/ad, TPEOYIONUX CHUCTEMATHYECKOro Iepedopa
BAPUAHTOB;

CpaBHEHHE IIAHCOB HACTYIUICHUS CITy4allHBIX COOBITHH, OIICHKH BEPOSTHOCTH CIIy4aifHOTO
COOBITHSI B IPAKTUYECKUX CUTYaLUsAX, COIOCTABIEHUS MOJENH C PEATIbHOM CUTYyaLUEN;
MMOHUMAaHUA CTATUCTUYECKUX YTBEPKICHUH.

Yucia 1 BeJJUYUHBI

BbInyCKHHUK HAYYUTCS:

>

>

>

OIIEpUPOBAThH MOHATUEM pPaJMaHHAs Mepa YIja, BBIIOJHATH IPeoOpa3oBaHUs PaJUaHHOM
MEpBI B IPaAyCHYIO U IPAJyCHOM MEPHI B PaJIMAHHYIO;

OIIEpPUPOBATH MOHIATUEM KOMIUIEKCHOTO YHMCIIA, BBIMOJIHATh apu(MeTHUECKue onepanun ¢
KOMILUIEKCHBIMM YHCIIAMU;

n300pakaTh KOMIIJIEKCHBIE YMCIIa HA KOMIUIEKCHON IIOCKOCTH, HAXOJUTh KOMIUIEKCHYIO
KOOpJAUHATY YHCIIA.

BbINnyCKHHUK MOJYYUT BO3MOKHOCTD:

>

>

HCIIOJIB30BATh Pa3JIU4YHbIC MEPBI U3MEPEHHUSI YIJIOB IIPU PELICHUN T€OMETPUYECKUX 3a/1a4, a
TaKXKe 3a7a4 U3 CMEXKHBIX JUCLUIUINH;
MIPUMEHSTh KOMITJIEKCHBIE YHCIIa /171l pEeLICHUs anreOpandyeckux ypaBHEHUI

Breipakenus

BbinycKHHUK Hay4YuTCs:

>

>

>

ONEPUPOBATh IOHATHEM KOPHSA N —OM CTENEHHU, CTENEHU C PAlMOHAIIBHBIM I10KAa3aTeleM,
CTETEHHU C ACUCTBUTEIbHBIM MTOKA3aTeNeM, Jorapudma;

IIPUMEHATH IOHATHS KOPHSA N-OM CTENEHHU, CTENEHHU C palMOHAIbHBIM I10Ka3aTeleM,
CTENEHH C JEHCTBUTENLHBIM MTOKa3aTeneM, Jorapupma U UX CBOMCTBA B BBIYUCICHUSAX U
IIpY PELICHNH 3a/1a4;

BBINOJIHATE TOXKIAECTBEHHBbIE MPEeoOpa3oBaHUsl BBIPAKEHUH, COJEpKALIMX KOpPEeHb N-oi
CTENEHU, CTENEHH C pAaNMOHAIBHBIM II0Ka3aTeleM, CTElEeHb C JIEUCTBUTEIbHBIM
nokasaresem, Jorapupm;

ONEPUPOBaTh MOHATHAMU KOCHUHYC, CHHYC, TAaHI€HC, KOTAaHI'€HC YyIJla IOBOpOTa,
ApPKKOCHHYC, apKCUHYC, ADKTAaHI'€HC U apKKOTAHTEHC;

BBITIOJTHATH TOXK/IECTBEHHBIE TPE0OPa30BaHUs TPUTOHOMETPUUECKUX BBIPAXKEHUH.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:

>

>

BBITNIOJIHATh MHOTOIIArOBbIE MPEOOPa30BaHMs BBIPAKEHHUM, MpPUMEHSsS IIUPOKUNA HaOop
CIOCO0OB U MPUEMOB;

MPUMEHSTh TOXKJECTBEHHbIE NPeoOpa3oBaHUsl BBIPAXKEHUHM [UId pelIeHus 3ajad U3
Pa3IUYHBIX PA3JIENIOB Kypca.

YpaBHeHHs U HEPABEHCTBA

BbInyCKHHUK HAY4YUTCS:



>

pemaTth MppanruoHaIbHbIE, TPUTOHOMETPUYECKUE, TOKa3aTelbHble M JorapudmMudeckue
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI,

pemath anredpanyecKkue ypaBHEHUS] HA MHOXKECTBE KOMITJICKCHBIX YHCET;

IIOHMMATh YPAaBHEHHE KaK BAKHEHIIYI0 MAaTE€MaTH4YECKYI0 MOJENb JUIsl ONMCAaHUA U
U3y4eHHs] Pa3sHOOOpa3HBIX  pEATbHBIX CHTyallMd, pemarb TEKCTOBbIE  3a7ayd
areOpanyeckuM METOJIOM;

NPUMEHSATH rpaduuecKre MPeACTaBICHUS sl UCCIIEOBAaHUS YPaBHEHUH;

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

>

OBJIAJIETh NTPUEMAMU PEIICHUS] YPABHEHU, HEPABEHCTB U CUCTEM YPaBHEHMUI; IPUMEHSTh
anmapar ypaBHEHUH Ui peIIeHUs pa3sHOOOpasHBIX 3a7ad W3 MaTeMaTHKH, CMEXHBIX
MPEAMETOB, PAKTUKY;

NPUMEHATh TpauyecKue MpeNCTaBICHUs IS WCCIEAOBAaHMs YpPaBHEHUH, HEPaBEHCTB,
CUCTEM ypaBHEHMH, COAEPIKAILUX TapAMETPHI.

DOYyHKIUH

BbInyCKHHUK HAYYUTCS:

>

>

MOHUMATh M UCIIOJIB30BaTh (DYHKIIMOHAIBHBIC MMOHATHS, S3bIK (TEPMUHBI, CAMBOJINYECKHUE
0003HauCHHUS ),

BBIIIOJIHATE ~ MOCTPOGHUE TpaduKOB  (QYHKIMHA C  [OMOLIBIO  T€OMETPHYECKHX
peoOpa3oBaHMIA;

BEITIONHATH TIOCTPOEHHE TPaQUKOB BHAA Y = WX, CTENEHHBIX, TPHUTOHOMETPHUECKHX,
OOpaTHBIX TPUTOHOMETPHUYECKHX, TTOKA3aTEIbHBIX H JIOrapupMUIecKux QyHKIUII;
WCCIIEIOBATh CBOMCTBA (DyHKIIMA;

NOHUMATH (PYHKIMIO KaK BYKHEHIIYI0O MAaTEMaTHYECKYIO MO JJIS OIIMCAaHHsI IPOLIECCOB
U SBJICHUN OKPYXAlOIIEro MUpa, NMPUMEHATh (PYHKIMOHAJIBHBIA SI3BIK I ONUCAHUS U
UCCIIEIOBaHMS 3aBUCHMOCTEH MEXAY (PU3HMYECKUMH BETUIHHAMH.

BblﬂyCKHI/IK MOJIYYMT BO3MOKHOCTD:

>

>

MIPOBOAUTH MCCJIEIOBAaHUS, CBSI3aHHBIE C M3YYEHHEM CBOMCTB (YHKIUH, B TOM 4YHCIE C
HCIIOJIb30BaHUEM KOMIIBIOTEPA,;

MCIO0JIb30BaTh (PYHKIIMOHAIbHbIE IPEICTABICHUS U CBOMCTBA QYHKIMH JUIsl pellIeHus 3a1a4
U3 Pa3JIMYHBIX Pa3[elI0B Kypca MaTeMAaTHKHU.

9J1IeMeHTbl MATEMATHYECKOI0 aHAIH3A

BbinycKHHUK Hay4YuTCs:

>

VVVYVVYVYY

MPUMEHSATHh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3AHHYIO C TOHATHSIMH MPEJIEI, TPOU3BOIHAS,
nepBooOpasHas, HHTETpa;

HaxOJUTh Npeaen PyHKIuu;

pelaTbh HEPaBEHCTBA METOJIOM HHTEPBAJIOB;

BBIUHCIIATH MPOU3BOAHYIO U TIEpBOOOPa3HYyI0 (PYHKIIHH;

MCIOJIb30BaTh MPOU3BOHYIO JUISl UCCIIEIOBAHUS U TIOCTPOEHUs TpaduKoB (HYHKIUH;
MMOHUMATh FTE€OMETPUUYECKUN CMBICT TPOU3BOJIHON U ONPEIETIEHHOTO MHTErpalia;

HaxOJIUTh BTOPYIO IPOU3BOJIHYIO, TOHUMATh €€ TEOMETPUUSCKUN 1 (PU3NUECKUIA CMBICT;
BBIUUCIIATH ONPENEIIEHHBI UHTErPAL,;

BbINYCKHUK MOJTYYUT BO3MOKHOCTD:

>

>

c(OopMHpOBATH MPE/ICTaBICHUE O MPUMEHEHUN T€OMETPHUECKOTO CMbICTIA TPOU3BOIHON U
WHTETpaja B Kypce MaTeMaTHKH, B CMEKHBIX TUCIUIUTHHAX,
c(OopMHpOBATH U YTIYOUTh 3HaHUS 00 UHTETpaJe.

9J1eMeHTBI KOMﬁI/IHaTOpI/IKI/I, BEPOATHOCTH U CTATUCTUKHU



BbINyCKHUK HAYYUTCS:
» pemaTh KOMOMHATOPHBIC 331a4M HAa HAXOXKACHNE KOJMYECTBA OOBEKTOB MIIM KOMOWHAIIHIA;
» TnpuMeHATh Gpopmyiny OuHoma HeroToHa amst mpeoOpa3oBaHus BEIPAKEHHIA;
» HCIIOJIb30BaTh METOJI MATEMaTHUECKOW MHIYKIIUH JJISl JOKA3aTEIbCTBA TEOPEM U PELICHUS
3ajay;
» HCIIOJIb30BaTh CIIOCOOBI MPEICTABICHHS U aHAJIN3a CTATUCTUYECKHUX JIaHHBIX;
> BBINOJHATD OIIEPAIMN HAJ COOBITHSAMH U BEPOSITHOCTSIMHU.
BbINyCKHHUK MOJYYUT BO3MOKHOCTb:

» HayuduTCs CIEIHAIbHBIM MPUEMaM PElIeHUs KOMOMHATOPHBIX 33/1a4;
» XapaKTepH30BaTh IPOLECCH U SIBJICHHUS, UIMEIOIINE BEPOSTHOCTHBIN XapaKTep.

Monyas «I'eomeTpus»
JIN4YHOCTHBIE Pe3yJIbTATHI:

dbopMupoOBaHHE OTBETCTBEHHOTO OTHOLICHHWS K YYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00ydJaronmxcsi K CaMOPa3BUTUIO M CAaMOOOpPa30BaHUIO HAa OCHOBE MOTHUBAIIMU K OOYYEHHIO U
MO3HAHUIO, BHIOOPY AanbpHElIero oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B Mupe mpodeccuii u
npodeccuoHaIbHbIX IIPEATIOYTEHUH, OCO3HAaHHOMY IIOCTPOECHUIO VHJVBH1yaJIbHOU
00pa30oBaTeNbHOI TPACKTOPUU C YUETOM YCTOMUYUBBIX [TO3HABATEIBHBIX HHTEPECOB;
¢dopMHpOBaHHE IETOCTHOTO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHOW MPAKTUKU;

q)OpMHpOBaHI/Ie KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTU U 06HIGHI/II/I H COTPYAHHYECCTBEC CO
CBEpPCTHUKAMH, CTApIIMMU U MIAANIMMU B 00pa30BaTelbHOU, OOIIECTBEHHO MOJIE3HON, y4eOHO-
WCCJICIOBATEIILCKOM, TBOPUECKOHN M IPYTHX BHJAX JICATCILHOCTH,

YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M MUCHhMEHHOW pe4H, MTOHUMATh
CMBICJI IIOCTaBJIEHHOM 3aJauM, BBICTPAUBATh apPryMEHTAllMI0, MPUBOJIUTH IPUMEPBHI U
KOHTPIIPUMEDHI;

KPUTHUYHOCTb MBIIJICHHA, YMCHHUC pPaCllO3HABAaTh JIOTMYECKHW HCKOPPCEKTHBIC BBICKA3bIBaAHWA,
OTIIMYATh TUMOTE3Y OT (aKTa;

KpCaTHBHOCTDb MBIIIJIICHUA, HHUIIUATUBY, HaxXoa4uBOCTh, AKTUBHOCTH npu pEeIICHUN
TEOMETPHUECKUX 3a7ay;

YMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTaT YICOHOW MaTeMaTHIEeCKOH JIEeITeTbHOCTH;
CIIOCOOHOCTh K AMOIIMOHAIBHOMY BOCHPHSITHIO MAaT€MaTHYeCKHUX OOBEKTOB, 3ajad, PelIeHUuH,
paccyxIeHuin

MesknpeamMeTHble pe3yJibTaThbl:

Pezynamusnvie ynusepcanbHule yuebnvie 0eticmeusl.:

YMEHHME CaMOCTOSITEJIbHO IUIAHUPOBATH AJIBTEPHATUBHBIE YT JOCTHUKEHUS LEleH, 0CO3HAaHHO
BbIOMpaTh Hanbosee 3PPEKTUBHBIE CITOCOOBI pelIeHUsI yUeOHBIX U TO3HABATENIbHBIX 33/1a4;
YMEHHUE OCYILECTBIIATH KOHTPOJIb 110 PE3yJIbTaTy U cocoly JEeHCTBHs Ha YPOBHE MPOU3BOJIBLHOTO
BHHUMAaHUS U BHOCUTh HEOOXOUMbIE KOPPEKTHUBBI,

YMEHHE aJIeKBaTHO OLIEHUBATH MPaBUJILHOCTh UM OIIMOOYHOCTh BBHIIIOJIHEHUS YUeOHOH 3a/1auu, ee
00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOHOCTH €€ PEeIICHHUS;

NOHMMAHHE CYIHOCTH aJITOPUTMUYECKUX NPEANNCAHNN U YMEHUE IEHCTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aITOPUTMOM;

YMEHHUE CaMOCTOATEIBHO CTABUTH LIEJIH, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI [T pEIIeHUs yueOHbIX
MaTeMaTH4YECKHUX MPoOIeM;




YMEHHME IIJJaHUPOBaTh M OCYLIECTBISATH [EATEIbHOCTb, HANpPAaBICHHYIO Ha pEIIEHUE 3ajad
HCCIIE0BATEIBLCKOTO XapaKTepa

Ilo3nasamenvhbie yHugepcanbHule yuedubie 0etcmseus:

OCO3HAaHHOE BIJIAJICHUE JIOTMYECKMMM JCHCTBUSAMHU OIpENEeNEeHUs] IOHATHH, 00001eHns,
YCTAHOBJICHHSI aHAJIOTHH, KJIacCH(UKAIMK HA OCHOBE CaMOCTOSITEJILHOTO BBIOOpPAa OCHOBAHUU U
KPUTEPUEB, YCTAHOBIICHUS POJOBUIOBBIX CBA3CH;

YMEHHME YCTAHABIMBATh NPUYMHHO-CIECJCTBEHHBIE CBSI3U, CTPOMUTH JIOTMUECKOE pPACCYXACHUE,
YMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIIOTUN) U BBIBObI;

YMEHUE cOo3/1aBaTh, IPUMEHSTh U NPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA, MOAEIHU U
CXEMBI JJIsl pelIeHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

(dopMHpoBaHUE M pa3BUTHE Y4€OHOM M OOILIENOIb30BATENBCKON KOMIIETEHTHOCTH B 00JIACTH
UCIIOJIb30BaHUsI HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoNmoruii (MKT-kommeTreHTHOCTH);
(dopMHpoBaHUE INEPBOHAYAIbHBIX NPEACTABICHUNH 00 HIESIX M O MEeToJaxX MaTeMaTHKH Kak
YHHUBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, CPEACTBE MOAEIUPOBAHNUS SBJIEHUI U IIPOLIECCOB;
yYMEHUE BHJETh MAaTEeMAaTUYECKylO 3aJady B KOHTEKCTE NpOOJIEMHONW CHUTyallun B JAPYIHX
JUCLUILINHAX, B OKPYXKAIOIIEeH XKU3HU;

YMEHUE HaxOJWTh B PpA3JIMYHBIX HCTOYHMKAX MHGMOpMAIMIO, HEOOXOIUMYIO MJIsi pelICHUs
MaTeMaTHYECKUX IMPOoOJieM, W TPEACTaBIATh €€ B TNOHATHOW (opMme; NMPUHUMATh pEIICHUE B
YCIIOBUSAX HEMOJHON U N30BITOYHON, TOYHOM U BEPOSITHOCTHONM MH(pOpMAaLINY;

YMEHME TIOHUMATh U MCIOJIb30BaTh MAaTEMATUYECKUE CPENICTBA HAIIISIHOCTU (PUCYHKH, YEPTEXKHU,
CXEMBI U JIp.) AJIsl MIUTIOCTPALMU, HHTepIpETalluy, apryMEeHTaLUH;

YMEHHUE BBIIBUTATH THIIOTE3bl MPU PEIICHHH YYEOHBIX 3a/a4 M MMOHMMAaTh HEOOXOIUMOCTh MX
IIPOBEPKU;

yYMEHHUE MPUMEHSATh MHIYKTUBHBIC M JCIyKTHBHBIE CHOCOOBI PAaCCyXACHUH, BUICTH Pa3IMYHBIC
CTpaTeruy peleHus 3a1ad

KommyHnukamuenvie ynugepcanvhvie yueonvle deticmaus:

YMEHHUE OpPraHU30BbIBaTh YU€OHOE COTPYIHHUYECTBO U COBMECTHYIO AEATEIbHOCTb C YUUTEIEM U
CBEPCTHUKAMHU: ONPENENATh 1eJIU, pacHpeaessaTh GYHKIMN U POIM YYACTHUKOB, OOLIHE CIIOCOOBI
paboThI;

yMeHHE paboTaTh B TpyIIE: HaXOAWUTh O0Ilee pelleHHue W paspemiarb KOH(IUKTHI HAa OCHOBE
COIIACOBAHUs MO3ULMI U yueTa UHTEPECOB;

CIIyIIaTh MapTHEPA;

(dbopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE

IIpenmeTrHbIe pe3yabTaThl:

OCO3HAHUE 3HAYEHUS MATEMATHKHU JUIsl IOBCETHEBHOM KU3HU;

IpeJICTaBICHUE O MaTeMaTUYeCKON Hayke Kak cepe MaTeMaTHUYeCKOH NesATeNbHOCTH, 00 3Tamnax
€€ pa3BUTHUS, O €€ 3HAYMMOCTH JIJISl PA3BUTHS LIMBUIIN3ALIUN;

YMEHHUE OMHUCHIBATh SIBJICHUS PEATHHOTO MHpPA HAa MaTeMaTHYE€CKOM SI3bIKE; TMPEICTaBICHUE O
MaTEeMaTHYECKUX TIOHATUSAX M MaTeMaTHYEeCKHX MOJENSIX KaK O Ba)KHEHIeM WHCTPYMEHTapHH,
MTO3BOJISIOIIEM OMUCHIBATH U M3YYaTh Pa3HbIC MPOIECCHI U SIBJICHHUS;

Mpe/ICTaBIeHHe 00 OCHOBHBIX MOHSITUSIX, HJIEIX U METOJIaX T€OMETPHH;

BIIaJICHUE METOJIaMH JI0KAa3aTEIbCTB M aJITOPUTMOB PEIICHUS; YMEHUE UX MPUMEHSITh, TPOBOIUTH
JIOKa3aTelIbHbIE PacCyKJIEHHUS B XO/I€ pELICHUs 3a/1a4;

MPaKTUYECKH 3HAYUMBIE MAaTEMaTUYECKHEe YMEHHS W HaBBIKH, CIIOCOOHOCTh WX MPUMEHEHHUS K
PELICHUIO0 MaTEMAaTUYECKUX U HEMAaTeMaTUYECKHUX 3a/1a4;

BIIaJICHUE HABBIKAMHU WCITOJIb30BaHUS KOMITHIOTEPHBIX MPOTPAMM IPH PEIICHUHA MAaTEMaTHYECKUX
3a/1au.

BbInyCKHHUK HAy4YUTCS:

ONEpUpPOBATh MOHATUAMHU: TOYKA, IMpsiMasi, IMUIOCKOCTh B MPOCTPAHCTBE, MapajIeIIbHOCTD,
NEPIEeHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;
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pacrmo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHKOB (MpU3Ma, NHpaMUa, MPSIMOYTOIbHBIN
napajuienenunesn, Kyo);

M300paxaTh reOMEeTpUIECKHe (PUTYPBI C TOMOIIBIO YePTEKHBIX HHCTPYMECHTOB;

U3BJIEKaTh UHPOPMAIMIO O IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (pUrypax, MpeAcTaBICHHYIO Ha
YepTekKaX;

npuMeHsTh Teopemy [ludaropa npu BeIYHUCICHUH 3JIEMEHTOB CTEPEOMETPUUECKUX (DUTYD;
HAXOJUTh OOBEMBI U IUIOMAJAM TOBEPXHOCTEH MPOCTEHININX MHOTOTPAHHUKOB C MPUMEHEHHUEM
(opmyu;

pacro3HaBaTh Teja BpalleHHs: KOHYC, LIUIUHAP, chepy, map;

BBIUUCIATH OOBEMBI M TUIOIIAIN TOBEPXHOCTEH MPOCTEHIIIMX MHOTOTPAHHUKOB U TEJ BPAIICHUS C
MOMOIIBIO (OPMYT;

OTIepUPOBATH MOHITHEM JCKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE;

HAXOJHUTh KOOPJIMHATHI BEPIIMH KyOa U IPSIMOYTOJIbHOTO HapasuiesenuIea;

3HATh MPUMEPBI MATEMATUYECKUX OTKPBITHI U X aBTOPOB, B CBSI3U C OTEYECTBEHHON M BCEMUPHOU
HUCTOPUEH;

MIOHMMATh POJIh MATEMATUKH B pa3BuTuu Poccuu.

B noBcenqHeBHOM KM3HHU U IIPA U3YYCHUH APYIUX MIPEAMETOB:

COOTHOCUTH aOCTPAKTHBIE TI'€OMETPUUECKHUE IOHATUS U (AKThl C PEAJbHBIMU >KU3HEHHBIMU
00BEKTAMHU U CUTYALUSIMH;

UCIIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX TI'€OMTPUUYECKUX (Uryp Uil peuieHus 3ajad
IIPAKTUYECKOIO COJIEPIKAHNUS;

COOTHOCHTB IUTOIIAAH MTOBEPXHOCTEH TeJ OAMHAKOBON (POPMBI pa3IMUHOTO Pa3Mepa;

OlLleHUBaTh (HOpMY MPaBUIBHOTO MHOIOIpaHHMKA IOCJE CIUJIOB, CPE30B M T. M. (OIpenensiTh
KOJINYECTBO BEPIINH, pEOep M TpaHeil MOITy4eHHBIX MHOTOTPAHHUKOB).

Bl)ll'lyCKHl/IK MOJIYYMT BO3MOKHOCTb HAYYUTLCH:

MPUMCHATH IJId pCIICHUA 3a1a4 rCOMECTPHUICCKUC q)aKTBI, €CJIN €CJIM YCJIIOBHA MPUMCHCHH 3a/1aHbI
B SIBHOU (opMe;

peuaTth 3aJa4r Ha HAXOXKIACHUC rCOMCTPHUICCKUX BEJIIMYUH 10 06pa3uaM WK aJITOPUTMaM;

Jenath (BBIHOCHBIC) TNIOCKUE YePTEKU U3 PUCYHKOB O0OBEMHBIX (PUTYp, B TOM YHCIIE PUCOBATH BH/T
CBEpXY, COOKY, CTPOUTH CEYCHUSI MHOTOTPaHHHUKOB;

U3BIIEKAaTh, HHTEPIPETUPOBATh M MPEOOPa30BBIBATE HHPOPMAIIMIO O TEOMETPUUECKUX (PUTYpax,
NPEJICTaBICHHYIO Ha YepTekax;

NPUMEHSTh TeoMeTpuueckre (GakThl AN pelIeHds 3aJad, B TOM YHWCJe, MpEeArnoararime
HECKOJIBKO IIaroB PemieHHs;

OTHCHIBATh B3aUMHOE PACIIONIOKEHUE MPSMBIX U TIIOCKOCTEH B MTPOCTPAHCTBE;

(bopMyITMpPOBaTh CBOMCTBA M MMPU3HAKH (DUTYD;

JIOKA3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

3aJ1aBaTh TUIOCKOCTh YPABHEHUEM B JICKApPTOBOH CHCTEME KOOP/IWHAT;,

BIQJICTh CTAaHAAPTHOW KiaccupUKalUeld MPOCTPAHCTBEHHBIX (uryp (mupamuma, Mpu3Ma,
napajuiesenumnesn);

MCIIOJIb30BaTh CBOMCTBA FEOMETPHUECKHUX (DUTYD IJIS pElIeHHs 3a/1a4 MPAKTUYECKOTO XapakTepa u
3a/1a4y U3 IpYyrux 00acTei 3HaHUH;

pelaTh MpoCTEeHIIINe 3aJaul BBEIEHUEM BEKTOPHOTro Oas3uca.

B pesyabTare n3yuyeHuss MATEeMaTHKHU B CTapIIel IIKOJIe YYAIIHecs: JOJKHbI:

3HAMb/NOHUMAMD

3HAYCHHE MATEMaTUYECKOM HAyKM JJIs pelIeHUs 3a7ay, BO3HUKAIOUIUX B TEOPUH U IMPAKTHUKE;
HIMPOTY U OTPAHHUUYEHHOCTh MPUMEHEHUSI MAaTeMaTHUYECKUX METOJOB K aHAJM3y U UCCIIEJOBAaHUIO
MIPOIIECCOB U SIBJICHUH B MPUPOJIE U OOIIECTBE;



3HaYeHHE MPAKTHUKH U BOIPOCOB, BOSHHUKAIOUIMX B caMOW MareMaTuke, sl (OpMUPOBAHUS U
Pa3BUTHS MAaTEMaTUYECKOW HAYKU;

UJCH PACIIUPEHUS YMCIOBBIX MHOXECTB KaK CIOco0a IMOCTPOCHHS HOBOTO MAaTeMAaTHYECKOTO
anmapara Ui pelIeHHs IPAKTUYECKUX 3a]1a4 U BHYTPEHHUX 3a]1a4 MaTeMaTUKY;

3HaYeHHUE UJIeH, METOI0B U PE3y/IbTaTOB areOpbl U MATEMATUYECKOTO aHaln3a Ui MOCTPOCHHUS
MOJIEJIEN PEANIBHBIX IIPOLIECCOB U CUTYaLIH;

BO3MOXHOCTH T€OMETPUYECKOIO A3bIKA KaK CPEJACTBA ONKUCAHUS CBOWCTB PEAIIbHBIX MPEIMETOB U
MX B3aUMHOTO PaCIIOJIOKEHUS;

YHUBEPCAIbHBIM XapaKTEp 3aKOHOB JIOTUKU MaTEMaTUYECKUX PACCYKJICHHM, UX IPUMEHUMOCTh B
Pa3IMYHBIX 00JACTSIX YETIOBEUECKOM JIeITeIbHOCTH;

pa3nuune TpeOOBaHUM, MPENBSABISAEMBIX K JOKA3aTEIbCTBAM B MAaTEMAaTHKE, €CTECTBEHHBIX,
COLMAIIBHO-3KOHOMUYECKUX U TYMaHUTapPHBIX HayKaX, HA IPAKTHUKE;

pOJIb aKCMOMAaTHKH B MAaTE€MATHKE; BO3MOXHOCTb ITOCTPOCHUS MAaTEMaTUYECKUX TEOpPUM Ha
AKCHOMAaTHYECKOM OCHOBE; 3HAUEHUE aKCHOMATUKU JIsl IPYruX oOacTei 3HaHUs U [T IPaKTUKU;
BEPOSITHOCTHBIN XapaKTEP pa3IMUHbIX MIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY’KAIOIIEro MUpa.

Moayab «Adredpa 1 Ha4ajia MATEMATHYECKOI0 AHAJIHN32»

YucJioBble 1 OYKBeHHbIE BbIPAKEHHA

Ymemn:

BBITIOJIHATH apu(pMeTHIecKue ACWCTBUS, COYeTas YCTHbIE M MUCHbMEHHBIC NMPUEMBI, IPUMEHEHUE
BBIYUCIIUTENbHBIX YCTPOICTB; HAXOJIUTh 3HAYEHUS KOPHS HATYypaJbHOM CTENEHH, CTENEHH C
palMoHaNBFHBIM TIOKa3aTesneM, Jiorapudma, HCIONb3ys NP HEOOXOIUMOCTH BBIYHCIHUTEIBHBIC
YCTPOMCTBA; M0JIb30BaThCS OLIEHKON U MPUKUIKOM MPU NPAKTUYECKUX pacyeTax;

IPUMEHSTh HOHATHS, CBS3aHHBIC C JIEIMMOCTBIO LENIBIX YUCEN, IPU PEIIEHUH MaTeMaTH4YEeCKUX
3aj1a4;

HaXOJUTh KOPHU MHOTOYJIEHOB C OJHON IIEPEMEHHOM, PaCcKJIabIBATh MHOTOUIEHBI HA MHOKUTEIH;
BBIMIOJHATh  JIEWCTBUS C  KOMIUIEKCHBIMM  YHCJIaMH, IIOJIb30BaThCS  TI'€OMETPUUYECKOM
MHTEPIIPETALMEH KOMIUIEKCHBIX YMCEJI, B MPOCTEUIINX CIIy4asX HAaXOIUThb KOMILJIEKCHbIE KOPHU
YpaBHEHUH C IEHCTBUTENbHBIMU KO3 PUIIIEHTaMU;

IPOBOAMTH MPeoOpa30BaHUS YHUCIOBBIX M OYKBEHHBIX BBIPQXKEHHH, BKJIIOYAIOIIMX CTENEHH,
paaMKabl, JOrapuQmbl U TPUTOHOMETPUYECKUE (PYHKIINH;

Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmU U

NOBCeOHeBHOU JiCU3HU: ISl TIPAKTUYECKUX PAcYeTOB 1O (GopMyiiaMm, BKIOUYass (pOpMyIIbl, CoAepiKallue
CTETEHH, paJMKalibl, JorapupmMbl U TPUTOHOMETpUUECKUE (YHKIMH, MPU HEOOXOIMMOCTH HCIOJIb3Ys
CIPaBOYHbBIE MaTepUabl U MPOCTEHUIIINE BBIYUCINUTENbHBIE YCTPONCTBA.

DyHKUUH U rpaguKu

Ymemn:

olnpeneNaTh 3HauyeHHe (PyHKIUHM MO 3HAYEHMIO apryMeHTa MpHU Pa3IMyHBIX CIOCO0ax 3aJaHMs
yHKIHY;

CTPOUTH TpapuKy U3yUYEHHBIX (QYHKIMH, BHITOIHATH MpeoOpa3oBaHus TpapuKOB;

OMMCHIBATH MO IpaduKy U Mo GopMyIie NOBEICHNE U CBOWCTBA (DYHKIIUIA;

pelaTh ypaBHEHHS, CUCTEMbl YpaBHEHUH, HEPaBEHCTBA, HMCIOIb3Ys CBOMCTBA (YHKIHMN U UX
rpaduyeckre npeCcTaBIeHus;

Hcnonvzoeamv npuobpemennvie 3HAHUA U YMEHUs 6 NPAKMUYECKOU OesmenbHOCmU U

NOBCEOHeBHOU JHCU3HU: ISl ONTUCAHUS U UCCIIEOBAHUS C MOMOIIBIO0 (DYHKIIMNA pealbHbIX 3aBUCHMOCTEH,
MPEJICTaBICHUS UX TpapUUeCcKy; MHTEPIPETalu rpapKOB pealbHbIX MPOILIECCOB.

Hauaja MmareMaTH4YecKOro aHajamsa
Ymems:
HAXOJHUTh CYMMY OECKOHEUHO YOBIBAIOIIEH reOMETPUIECKUI MPOTPECCHH;



— BBIUMCIATH TPOM3BOJHBIE M IEPBOOOpPA3HBIC AJIEMEHTAPHBIX (YHKIHMHA, MPUMEHSSI TpaBHIIa

BBIUMCJICHHSI IPOU3BOIHBIX U TIEPBOOOPA3HBIX, HCIIONIB3Ys CIIPABOYHBIC MATEPUATIBL;

— HCCIenoBaTh QYHKIIMH U CTPOUTH UX TPadUKH C TIOMOIIBIO MPOU3BOHOMN;

— pelaTh 3a7a4d ¢ IPUMEHEHUEM YPaBHEHHSI KacaTelIbHOU K TpaduKy QyHKIIHH;

— peliaTth 3a7a491 Ha HAXOXKJIEHUE HAMOOIBIIIETO M HAMMEHBIIIETO 3HAYeHUs (DYHKITUU Ha OTPE3KE;
—  BBIYUCJIATH IUIOLIAAb KPUBOJIMHEWHOW TPAIICLINU;

Hcnonvzoeamv npuobpemeHnubvle 3HAHUA U YMEHUs 6 NPAKMUYECKOU OesimelbHOCmu U
HOBCEOHEBHOU JICU3HU: IS PEIICHUS TEOMETPUUYECKUX, (U3MUECKHUX, SKOHOMHUYECKUX U JIPYTHX
NPUKIAIHBIX 3a7a4, B TOM YHCJIC 33Jad Ha HAauOOJIbIIME M HAWMEHBIINE 3HAYCHUS C MPUMECHEHHEM
arrapara MaTeEMaTHYECKOr0 aHAJIU3A.

YpaBHeHHs U HEPABEHCTBA
Ymemu:

— pewiath palnUOHAJIbHBIE, IOKa3aTelbHbIE U Jiorapu(MUYECKUe YPAaBHEHUS M HEPaBEHCTBA,
MPPALOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, UX CUCTEMBI,

— JIOKa3bIBaTh HECJIOKHBIE HEPABEHCTBA,

— pelarb TEKCTOBBIE 331a4M C IIOMOILBI0 COCTABIICHUS YPAaBHEHUN U HEPABEHCTB, UHTEPIPETUPYS
pe3yabpTaT C y4ETOM OIPAHUYECHUM YCIIOBUS 3aa4H;

— n300pakaTh Ha KOOPAWHATHOW INIOCKOCTH MHOKECTBA PEILIEHUN YpaBHEHUI U HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU U UX CUCTEM.

— HaXOJUTh NPUOIMKEHHbIE PELICHUs YPAaBHEHUN U UX CUCTEM, UCIOIb3Ys TpapUuecKuil METO;

— peulath ypaBHEHHs, HEPaBEHCTBA U CHCTEMbl C NPUMEHEHUEM TIpadUyecKux MpesCTaBICHUH,
CBOWCTB (PyHKIIUH, TPOU3BOAHOM;
Hcnonvzoeams npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenbHOCmU U

NOBCEOHeBHOU JCU3HU: JJI TIOCTPOCHUS U UCCIIE0OBAHUS IPOCTEHIINX MAaTEMAaTHUECKUX MOJIENIEH.

Moay.ab «I'eomeTpus»

B pe3ynprare nzydeHus Kypca y4€HUK JIOJKEH OBIAAETh CICAYIOIIMMU TOHATUIMH:

» AxkcuoMmbl crepeoMeTpur. HeKOTopbIe CleICTBHUS U3 aKCHOM.

» TlapamienbHOCTh MPSAMBIX, TPSIMOM W TUIOCKOCTH. B3amMHOE pacrojiokeHWe ABYX IPSIMBIX B
IIPOCTPAHCTBE. YTroil Mexay ABymsa npsambeiMu. I[lapamnensHocTs mnockocted. Terpasap u
napajuIeIeIUIe .

» TlepneHIUKyIIPHOCTD MPSIMOM U TUTOCKOCTH. [leprienanKynsp 1 HakJIOHHBIE. YTOJ MEXITy IPSMOi
Y IUIOCKOCTBIO. JIByrpaHHslil yroi. [lepneniuKyIspHOCTb IIOCKOCTEM.

» Tlonsrue muororpannuka. [Ipmsma. [Tupamuna. [IpaBuiibHBIE MHOTOTPaHHUKH.

Ymemn:

— COOTHOCHUTH IUIOCKHE TeOMeTpuYeckue (Urypbl U TpEXMEpHbIE OOBEKTHI C HMX OINHCAHUSIMH,
yepTexamu, H300pakeHUSMHU; Pa3InyaTh U aHAJIM3UPOBATh B3aMHOE PacIoyiokeHne Quryp;

— u300paXkaTh reoMeTpHUUEcKue PUTypHl U TeNa, BHITOIHATH YEPTEXK MO YCIOBHUIO 33JIauH;

— pemaTrh IeOMETPUYECKHME 3aJauM, ONUPAsCh HA HM3YYCHHBIC CBOWCTBA IUIAHUMETPUYECKUX H
CTEpEOMETPUYECKUX (GUIYp U OTHOIIEHUN MEXAy HUMH, TNPUMEHss airedpanyeckuil u
TPUTOHOMETPUYECKUH aIlapar;

— TNPOBOAUTH JOKA3aTENIbHBIE PACCYKIEHUS MPHU PEHICHUU 3a4ad, JOKa3bIBaTh OCHOBHBIE TEOPEMBI
Kypca;

— BBIYUCIATH JIMHEHHBIE AJIEMEHTHI M YIJIbI B MPOCTPAHCTBEHHBIX KOH(UTrypauusx, 00bEMBI H
IUIOLIA/IM TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ U UX MPOCTEUIINX KOMOMHALIN;

— TNPHUMEHATh KOOPJANHATHO-BEKTOPHBIM METO JIs1 BBIYMCIICHHUS! OTHOLIEHUM, pACCTOSIHUN U YTJIOB;

— CTPOUTH CEUEHHUsI MHOTOTPAHHUKOB U N300pa)xkaTh CEYCHHUSI TEJ BPALECHUS.

Hcnonvzoeamv npuobpeménnvie 3HAHUA U YMEHUS 6 NPAKMUYECKOU OesmelbHOCmU U
NOBCEOHEBHOU IHCUZHU OJIA:

— HCcIeloBaHMs (MOJEIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTyallUd Ha OCHOBE H3YYEHHBIX

(dbopMyI 1 CBOHCTB (uryp;
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BBIYHCIICHUS JIUTHH, TJI0MACH 1 00bEMOB PeaIbHBIX 0OBEKTOB MPHU PEIICHUN MPAKTHICCKUX 3a1a4,
UCTIOJB3YS TIPU HEOOXOUMOCTH CIIPABOYHHUKH M BRIYHCIUTEILHBIE YCTPOICTBA.

OO0uiey4yeOHbIe yMeHNSI, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH

B xome mpemonaBaHMs MaTeMaTUKA B CTapiiedl mkosie, paboTel Han (GopMHUpOBaHUEM Y
00YyYarONIMXCs TIEPSUMCICHHBIX B MPOrpaMMe 3HAHMW M YMEHHH CieayeT oOpalnaTh BHHMaHHE Ha TO,
4TOOBI OHH MPOJIOJDKAIOT OBJIAJICHUE YMEHUSIMHU 00IIeyd4eOHOTO XapakTepa, pa3Ho00pa3HbIMU CIIOCOOAMHU
JIeSTEIbHOCTH, TIPHOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

IUTAHUPOBAHKS M OCYIIECTBIICHUS AITOPUTMUYECKON IEATCIIbHOCTH, BBIITOJHEHUS 3aJaHHbBIX U
KOHCTPYHUPOBAHHUS HOBBIX AJITOPUTMOB;

peleHusl Pa3HOOOPA3HBIX KJIACCOB 3aj1a4 U3 Pa3IMuYHBIX Pa3/IeiioB Kypca, B TOM YHCIE 3a/ad,
TPeOYIONMX MOUCKA IIYTH U CIIOCOOOB PEILICHHS,

HCCIIEI0BATEIBCKOM IEATEIbHOCTH, Pa3BUTHS UIEH, IPOBEACHUS SKCIIEPUMEHTOB, 0000IICHHS,
MOCTAHOBKH U ()OPMYIMPOBAHUS HOBBIX 33/1a4;

SICHOT'O, TOYHOIO, FpaMOTHOFO N3JI0KCHUSI CBOUX MI)ICJ'IGIZ B YCTHOI>'I 158 HHCBMGHHOﬁ pe'-II/I,
UCIOJB30BAHUSA  PA3JMYHBIX  SM3BIKOB  MAaT€MaTHKH  (CIIOBECHOTO, CHMBOJIMYECKOTO,
rpadu4eckoro), CBOOOJHOIO IMeEpexoja C OJHOrO s3bIKa HA APYrod Ui HWILIIOCTPAIMH,
MHTEPIIPETAINHI, apTYMEHTAIIMU U J0Ka3aTeIbCTRA,

MPOBEJCHUS JO0KA3aTeIbHBIX PACCYXKIACHHH, apryMEHTAllMH, BBIIBM)KCHHS THIIOT€3 U HX
000CHOBAHUS;

MOMCKA, CHCTEMAaTHU3alliW, aHaiu3a W Kiaccuukanuun WH(DOpMAIMK, HWCIOIb30BAHUS
pa3HoOOpa3HbIX HMH(POPMAIMOHHBIX HCTOYHHMKOB, BKJIOYas YUYeOHYI0 M  CIIPaBOYHYIO
JUTEPATYPy, COBPEMEHHbIC HH()OPMAIMOHHBIE TEXHOJIOTHH;

NPOBEJCHUS  JIOKA3aTeNIbHBIX  PACCYXICHHUH, JIOTMYECKOr0 OOOCHOBAaHHUS  BBIBOJIOB,
HCIIOJIB30BAHUSA pa3JII/I‘-IHI)IX SA3BIKOB MATEMATUKU JIsd I/IJIJIIOCTpaHI/II/I, I/IHTCpHpeTaHI/II/I,
apryMEHTAIlMH U JI0KAa3aTe/IbCTBA;

pelIeH s IIMPOKOTO KiIacca 3ajad M3 pa3jMyHbIX pPa3/ielioB Kypca, TOUCKOBOW M TBOPYECKOM
OCATCIIBHOCTHU HpI/I pCIHeHI/II/I 3a1a4 HOBI)IHICHHOﬁ CJIO’KHOCTH M HETUIIOBBIX 3aJ1a4,
HJ'IaHI/IpOBaHI/Iﬂ 158 OC}’HIGCTBJ'ICHI/ISI aﬂrOpHTMH‘IeCKOﬁ ACATCIIBHOCTHU: BBIITIOJIHCHUSI U
CaMOCTOSITEIIbHOTO ~ COCTABJICHHS aJTOPUTMHYECKUX TPEANUCAHWA ¢ HWHCTPYKIUH Ha
MaTeMaTHYECKOM MaTepHualie; UCIOIb30BaHUS W CAMOCTOSTEILHOIO COCTaBJICHUS (GopMyI Ha
OCHOBE 00OOIICHUS YaCTHBIX CIy4acB U PE3YJIbTaTOB SKCIEPUMEHTA; BBITIOJHEHUS! PACUCTOB
MPAaKTUYECKOTO XapaKTepa,

HOCTpOGHI/IX U HUCCIICOAOBAHHUA MATCMATHUYCCKUX MOI[CJ'ICﬁ JIA  OIMUCAHUA U pCHIeHI/IH
MPUKIIAIHBIX 3a/1a4, 33/1a4 U3 CMEKHBIX JUCIUIUIMH U PEaIbHOM JKU3HU; MIPOBEPKU U OLEHKU
pe3yIbTaTOB CBOEH pabOTHI, COOTHECEHHS X C MOCTABJICHHOM 3aJ1a4eil, C IMYHBIM )KU3HEHHBIM
OTIBITOM;

CaMOCTOSITENIbHOW ~ pabOThl € HWCTOYHMKAMU WHGPOpPMAIMM, aHaiu3a, OO0OOIIeHUS U
CUCTEeMAaTH3alllH MTOJIy4eHHON HH(pOpMAaLK, UHTETPUPOBAHUS €€ B INYHBIHN OIIBIT.
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Y4eOHO-TEMATHYECKHHA TLJIAH.
Matematuka 11 kiacce



(4 yaca B Hege10, Bcero 136 yacon)

Bioxk Asredpa n HavyaJia aHaJIM3a.

. dopmMmupyemsble
@DopMbI OpraHU3aIUK 3aHATHIA U COLHMATBHO
KOJINYECTBO YaCOB, MPEIyCMOTPEHHBIX SHAUIMELC 1
O —. IPOrPaMMOi 110 TAHHOU y4eOHOM HeHHOCTHBIE
Ne Paznen 4acoB AHCITHILTMHE OTHOILLICHUS
(Bcero)
KOM61/IHI/£p TpaxTuK KonTposb
oBaHHblii | Tect HBIE
yM
YPOK paboThI
1,2,10
1 IToBTOpEHME Kypca 4 3 1
10 knacca
74,2
9 TpuroHomeTpuieck 18 14 1 2 1
ue QpyHKIum.
[IpousBoaHas u eé 4,6
3 T€OMETPUYECKHM 18 12 2 3 1
CMBICTI.
[Ipumenenune 2,5
4 MIPOU3BOTHOM K 13 9 1 5 1
UCCJICIOBAaHHIO
byHKIMI
5 [TepBooOpasnas, 8 4 1 9 1 2,6
WHTETpall.
6 Kom6unaTopuka. 6 6 3,4,5
7 DIeMEHTEI Tevoppm 8 6 1 1 1,7,8
BEPOSATHOCTEMH
g | Kommuekcupre 8 5 9 1 12
quclia
VpaBHeHus U 2,4,6
9 HEPaBEHCTBA C 6 4 1 1
JIBYMSI
TIepPEMEHHBIMH.
10 Hrorosoe 13 7 5 1 2,6,10
MOBTOPECHHE
11 | Bcero 102 67 5 21 9




Y4yeOHas nporpamma
biok Anredpa u Havyasia aHaJmM3a.

Conepxanue (3HaHUSA JlesTeLHOCTS
Ne Paznen, Tema ypoka oOyuatomuxcst (1o
00ydJaronuxcs)
pasnenam)
1-4 [ToBTOpenue Kypca anreOpsl 1
HayaJs aHanu3a 10 kiacca
Tpuronomerpuieckue ¢pynkuuu (18 yacon)
OO6macTh onpeaeICHu 1 Hayuyumucsa HaxoauTh
5-6 | MHOXECTBO 3HAUCHUIA o0J1acTH onpeaeneHus u
TPUTOHOMETPUUECKHUX (YHKIIHMA. 3HAYEHUH, CTPOUTH
YeTHOCTh, HEYETHOCTH, rpaduKu
7-9 | nepuoaANYHOCTH 06 TPUTOHOMETPHUYECKHUX
. JacTh ONPEEIICHUS U ..
TpI/IFVOHOMeTpI/I‘IeCKI/IX (bYHKIHIA. MHOIKCCTEO SHATCHLH (GyHKIHI; 00paTHBIX
10-12 CpoiicTBa GyHKIIMK Y =COSX U TPUTOHOMETPHYECKHX TpI/IFOHOinCTpI/I‘IeCKI/IX
ce rpaduk. i ¢yHkuil. YeTHOCTS, (ymKumiE; onpenensTe:
13-15 CpoiictBa GpyHKIMHU Y =SIN XU ee HEYETHOCTb, IEPUOAUIHOCTH EZ;}(I);;TTI; P;;;LZEOCTB’
rpaduk. TPUTOHOMETPUUECKHUX HepHOL:
16-18 CpoiictBa pynkuun Yy =tgXu u | QyHKUUIL. CBO\IJ/ICTBa u I/ICHOJII);OBaTI)
¢€ rpacuk. pr(bHKH q)yEKHHH i} — S 1 oorHomenus MEXIY
19 OGpaTHble TpUrOHOMeTpHueckue | Y — COSY, y =1gx, y = ctgx. apKYHKIHAME TIPH
ynxmm. Obparsre pelIeHnH 3a/1a4
Ypokn 0606menus, TPUTOHOMETPHYECKHE ~cTponTh rpaduKH
20-21 | cucremaTM3aluy ¥ KOPPEKIUU (1)va1<111/11/1. I'padukn n ux CIOKHBIX YHKIHIA
AHAHML CBOICTBA.
-pemaTh ypaBHEHUS U
Konumponwvnas paboma Ne 1 no HCpaBCHCTBA C .
22 meme «Tpuzonomempuueckue HCTIONB3OBAHMCM CBOUCTR
dyniuum» u rpaduKoB QYyHKIUI
IIpousBoanas n ee reomerpuyeckuii cmbic (18 yacon)
23 [Ipenen mocnen0BaTeIbHOCTH.
[penen GpyHKIHH. Hayuyurbcs:
24 HenpepbIBHOCTh PYHKITMH. -[IOHUMAaTh
25-26 | OnpeneneHue MPOU3BOTHOMN. [Tpenen MEXaHUYECKUU CMBICIT
27-29 | IlpaBuna nuddepeHpoBaHus. MOCJIEI0BATEIBbHOCTH. MIPOU3BOIHOM
30-31 [Ipon3BoHas cTENEHHON [Ipenen pynkuum. -HaXOJUTb IIPOU3BOIHBIE
(GyHKIHU. HenpepbIBHOCT yHKIHH. 3JIEMEHTapHBIX (QYHKINH,
32-34 [Ipon3BoHBIE HEKOTOPBIX [IpaBuna MOJIb3YACh TaOIuIEeit
AJIEMEHTAPHBIX () YHKITHIA. Qg epeHIMpoBaHus. MIPOU3BOIHBIX
[IpousBogHas creneHHON -HaXOJIATh MTPOU3BOJIHBIC
35-37 | FeoMeTpUUECKHit CMBICIT ynxiuu. Tabnuna DJIEMEHTAPHBIX QYHKIHIA,
IPOM3BOITHOI. MIPOM3BOIHBIX DJIEMEHTAPHBIX | MOJIB3YSCH MTPABHIIAMH
Ypoku 0600611eHM S, dbyukuii. ['eomerpuueckuit g depeHIIMPOBaHUS
38-39 | cucreMaTu3aluy U KOPPEKITUU CMBICTI TIPOM3BOJHOM. -IIOHUMAaTh
3HAHUM. F€OMETPUYECKUIN CMBICIT
Konmponvnas paboma Ne 2 no NPOM3BOHOMN.
40 meme «llpouzeoonasn u ee
2eOMempuYecKuil CMublCy
IIpuMeHeHne NPOU3BOAHOM K HccjieqoBaHu0 GyHkumii (13 yacoB)
41-42 Bospacranue u yobiBanue Bospacranue u yobiBaHue Hayunthes

byHKIHN.

GyHKIHHA. DKCTPEMYMBI




43-44 | DxcTpeMmyMbl QYHKIUH. ¢bynkuuu. [Ipumenenue -HAXOJIUTh IIPOMEXKYTKU
45-47 HauOosnbiiee u HaumeHblee IIPOM3BOIHON K IOCTPOEHUIO | BO3pacTaHUs U yObIBaHUS
3Ha4YeHue PyHKIUH. rpaduKoB GYHKIUH. byHKIHN
48 IIpou3BOIHAS BTOPOIO MOPSIKA, HauOosnpliee 1 HauMeHblIee | -HAXOAUTh SKCTPEMYMBI
BBIIYKJIOCTh U TOUKHM IIeperuoa. 3HAYEHHS QYHKIHUH. (yHKUMK -TPUMEHATD
49-50 | IMoctpoenue rpadukos Gpyukimii. | [Iponssoanas Broporo IIPOU3BOJHYIO K
Ypok 06001IeHus, MOPSI/IKA, BBIMYKIIOCTh U MOCTPOCHUIO TPAPUKOB
51-52 | cucremaruszanuu U KOPpeKIuu TOYKH Ieperunoa. byHKIMH
3HAHUIA. [Toctpoenue rpapukos -yMeTbh HaXOJUTh
byHKIMMA HauOoJIbIIIee U
HaMMEHbIIee 3HAYCHUS
bynxumit;
Konmponvnaa pavoma Ne 3 no -HaXOJIUTh MPOU3BOAHYIO
53 | Mmeme «IIpumenenue BTOPOTO NOPSI/IKA,
npPOU3600HOIL K UCCIE006AHUIO BBIITYKJIOCTh ¥ TOYKH
dynkyuiny neperuda
-CTPOUTH rpaduKu
GbyHKIHi.
IlepBooOpa3Hasi u unTerpaJ (8 yacon)
54-55 | IlepBooOpa3Hasi. Hayuyumuca
P P [TepBooOpaznas. [IpaBuiia v
[IpaBuna HaXOXKAEHUSA
56-57 . HAXOXKJICHUS
11epBOOOPA3HOIA. -HaXxOJUTh
— nepBooOpasubIX. [lnomane
[Tnomans KpUBOIMHEHHOM L NepBOOOPA3HYIO, YMETh
KPUBOJMHEHHON Tpaneruy.
58-59 | Tpaneuuu. MHTerpain u ero I10JIB30BATHCS TPABUIIAMU
WHTerpan u ero BEIYHUCIICHHUE.
BBIUUCIICHHE . HaXO0XKJICHHS
= Beruucnenue miomazei ¢
Brraucnenue miomniasueit ¢ NepBOOOPA3HBIX
60 MMOMOIIIBIO HUHTETPAIOB.
MIOMOIIIBIO HHTETPAJIOB.
[TpuMeHeHMne UHTETpaIoB
-HaXxOJUTh TUIOIIAIb
JUTSL pereHus (PU3nIecKux o .
" KPUBOJMHEHHON
3anau. [Ipocreifmme
Konmponvnaa pavoma Ne 4 no Tpanenuu
muddepeHranbHbIe
61 meme «llepsooopasnan u
ypaBHEHHUS
unmezpas) -BBIYHCIIUTH UHTETPa
muddepeHanbHbIe
YpaBHEHHS.
Kom0unnaropuka (6 4acoB)
MaremMaTruecKkast HHTyKIIHsL. Hayuumbuca npuMeHsTh
62 [IpaBuio npousBeaeHus. METOJ MaTeMaTUYEeCKOH
PasmMenieHus ¢ MOBTOPEHUEM. uH U¥, YMETh
— P MaremaTnueckast UHIYKIIHS. JLYKLHI, YM
63-64 | IlepecTaHOBKH. IPUMEHSATH (HOPMYJIBI
— [TpaBuio npownsBeneHUsI.
65 Pa3menienust 6€3 MOBTOpEHMIA. pa3MeIeHus ¢
Pa3merieHus ¢ MOBTOPEHUEM.
MIOBTOPEHHUEM,
[TepecranoBku. Pazmenienus
. MIEPECTaHOBOK,
6e3 nmosropenuil. Coueranus
. . pa3MerieHus 6e3
Coueranus 6e3 NOBTOPEHUI! 0€e3 MOBTOPEHUI U OUHOM .
MOBTOPEHUH, COYETaHUS
66 | omnoM Herotona. Coderanus c Heiotona. Coueranus ¢

IIOBTOPCHUCM.

MTOBTOPEHHUEM.

0e3 MOBTOPEHUH U
ounoma HrroTona,
COYETaHUS C
HOBTOPECHHUEM.




DJIeMeHTHI TeOpHH BepOsITHOCTH (8 YacoB)

67-68 | BeposTHOCTH COOBITHSI. Hayunthbcst HaX0uTh
69-70 | CnoxxeHue BepOsSTHOCTEH. BEPOSITHOCTH COOBITHSA,
BeposTHOCT COOBITHS. .
YcnoBHas BEpOATHOCTb. . CJI0)KEHHE BEPOATHOCTEH,
71 . CrnoxeHue BepOsSTHOCTEN.
HezaBrucuMoCTh COOBITHH. BEPOSTHOCTh
B Beposraocts MIPOTUBOMNOJIOKHOTO
€pOSITHOCTD MTPOU3BEACHUS
72 p p 6 f[ IPOTUBOIIOJI0XHOTO CE6LITI/I$I CIIOBH
HE3aBHCHMBIX COOBITHIA.
73 (De3a ¢ 5 co coObITHs. YClOBHas se OHTH(’)CYTB yro
OpMyiia HEPHYIUIH. BEpPOSITHOCTb. BeposATHOCTH p ’
BEPOSTHOCTh
MIPOU3BEICHUS HE3aBUCUMBIX
K o N 6 coObITHH. PopMmyiia TpOM3BC/ICHIA
OHMPOJIbH o . .
74 P i ai paooma no VS — PMY HE3aBUCUMBIX COOBITHIA,
meme « HMbl M .
JIeMERMbL meopuu pHY YMETb IPUMEHSTh
6epoAmMHOCH U
P dopmyny bepnymu.
KommniexkcHbie yncia (9 4acoB)
75 Komnnekcnvie uucna. Hayuurtbcs
Aneebpauueckas popma MIPEACTABIISITh
76 Heticmeus nao KomnieKcHbIMU KOMIUIEKCHOE YHCIIO B
yucramu M anredpanveckon u
0J1yJIb KOMILJIEKCHOTO .,
Komnnexcno conpsoicennvie o 0 TPUTOHOMETPUIECKOU
yrcna. Onepanuu BEIYUTaHUS )
77 yucna. Mooynw. Ymnoowcenue u pall dbopmax;
u Jnenenus. ['eomerpruueckas
BLIYUMAHUE KOMNJIEKCHBIX YUCe
MHTEpIIpEeTaLUs
l'eomempuueckas plipetall n300paxxaTh YUCIIO Ha
78 KOMIIJICKCHOT'O YHUCIIA. .
uHmepnpemayus 4ucia KOMIUICKCHOM TIIIOCKOCTH;
Tpuconomempuseckas go Tpuronomerpuueckas popma
Ma
79 Kloj o excnozﬁ B P KOMILIEKCHOTO 9HCJIA. HayuUTh BBITOJIHATH
7 71
YMHOKEHUE U IETICHNE OIIEpalliH CIIOXKEHHS
Ymnooicenue u oenenue 6
N KOMIUTIEKCHBIX YHCEIL, BBIUUTAHUS, YMHOKEHUS
80 MPUSOHOMEMPUUECKOU popme.
3aIlIMCaHHbIX B U JIESJICHUS YHCeNl
Popmynra Myaspa. TPUTOHOMETPHYECKON ’
Ksaopamuvie ypasnenus. afrcatHHbIX B
81 dbopme. Dopmyna Myaspa. .
anredpandeckoit popme;
7 KBanpaTtHoe ypaBHeHUE ¢
82 3enetenue KopHi us KOMILJICKCHBIM HEU3BECTHBIM.
KOMNJIEKCHO20 YUCIA. V3Brieuene KOpHS 13 orepariy YMHOKEHUS U
KOMILJIEKCHOTO YHUCIIA. JICTICHHMA HHCEI,
AnreGpandeckue ypapaenns. | [PCACTABICHHBIX B
83 Koumponvnasa paboma no meme TPUTOHOMETPHUYECKON
«Komnnexcnvie uucna» dbopwme).
YpaBHeHHUsI H HEPAaBEHCTBA € IBYMs llepeMeHHbIMH (6 4acoB)
JIuneliHbIE YpaBHEHHUS U Hayuumupca pematb
84 HEPaBEHCTBA C ABYMS JlunHeitHble ypaBHEHUS U TUHEIHBIC ypaBHEHUS U
TIePEMEHHBIMH. HEPABEHCTBA C JABYMSI HEPaBEHCTBA C JABYMS
Henuneiinpie ypaBHeHHS U nepeMeHHbIMH. HennHelHble | epeMeHHBIMH,
g5.gg | HEPABEHCTBA C IBYMS YpaBHEHHUS U HEPABCHCTBA C | HEJIMHCHHBIC YPABHCHHSI U
MIePEMEHHBIMH. JBYMsI TIEPEMEHHBIMHU. HEPaBEHCTBA C ABYMS
YpaBHEHUS ¥ HEPABCHCTBA C | IEPEMCHHBIMH,
Koumponvnasa paboma Ne 7 no JBYMsI IEPEMEHHBIMH, YpaBHEHMSA U HEPABEHCTBA
89 meme «Ypaeuenus u coJieprKallye napamMeTpsl. C IByMS TIEPEMEHHBIMH,

Hepagencmea ¢ 08yms
nepemeHHbIMU)

COACPIKAIIHEC MapaMCTPLI.




HTorosoe nopropeHue Kypca ajredpbl 1 Hayas anajau3sa (13 yacos)

90 DyHKIIUA
91 CreneHHasi, IOKa3aTejbHas U
norapudmudeckue GyHKIHHA
92-93 Jlorapudmuueckre HepaBeHCTBA C

HEHU3BCCTHBIM OCHOBAHUEM.

94 Tpuronomerpuueckue GyHKIUU

95 | AnreOpanueckue ypaBHEHUS

CucreMsl anredpanyecKux

VYpaBHEeHUsI, HEPABEHCTBA,

KOMOMHATOPHBIE 33/1a4H,
3aJjau ¢ IPUMEHEHUEM

96 .
ypaBHEHUH

97 Tpuronomerpuyeckue ypaBHEHUS
U HEPAaBEHCTBA

98

[MpousBonuas u nuddepermman

npousBojHou u3 EI'D.

99 Hroroast koHTposIbHAs paboTa

IToBTOpHUTH IPUMEHEHUE
BCEX MOIYYCHHBIX 3HAHUH
K pemieHuto 3ana4 EI'D.

100 | MroroBas KoHTpoOJbHAs paboTa
101
HroroBas koHTpobHAs paboTa
102 | Ob6obmaromuii ypok
Y4eOHo-TeMaTHYeCKM MJIaH.
MoayJas reomerpust
@opMBbl OpraHu3aly 3aHATHN U KOJWYECTBO YacoB, | DopMupyembie
MPETyCMOTPEHHBIX TPOTPAMMOM MO TAHHOMN COLIMAIBHO
y4eOHOW TUCIUILINHE. 3HAYMMBbIC U
Kommaec [IEHHOCTHBIE
OTHOIIIEHUS
TBO
Ne | Paznen
Hacos Pa6ora c
(Bcero) TEOpeTHUeC
ITpaktuky | CamocCTOAT.
KHAM KonTpob
MBI paboThI
Marepuaino
M.
1. | Bektopsl B 4 4 3auetNel- | 2,4,6
MPOCTPAHCTBE lu
Meron 456
2. | KOOpIMHAT B 6 3 1 2
KPNel-19
MIPOCTPAHCTBE.
WINHAP. K.PNe2-1 | 4,7
3, | wmaiip 8 3 4 1
Komnyc. Ilap.




4. | O6beMsl Te. 8 3 4 1 II<I.IPN93- 9,10
3aKIIIOYHUTEIILHOE K.PNe4- 2,6,10
MOBTOPEHHE MIPH I

5. | moaAroToBKE K 8 - 8
HUTOTOBOU
aTTeCTaluu.

BCEro 34 13 17 2 5

[1] LeneBbim nmpuoputerom Ha ypoBHe OOO sBIsieTcs co3/1aHKe OIaronpUsATHBIX YCIOBUM JUIS Pa3BUTHSI
COLMAJIHO 3HAYMMBbIX OTHOLIEHUH IIKOJIBHUKOB U, IPEXK/IE BCET0, IEHHOCTHBIX OTHOLICHUI:

1. K cembe Kak 21a6Holl Onope 6 JHCU3HU 4eN08eKd U UCIOYHUKY €20 CHACTbL,

2. K mpyoy kax oCHOBHOMY CROCOOY OOCMUIICEHUS. JHCUSHEHHO2O ONA2ONONYYUSL HeNl08eKd, 3102y €20
YCReutHo20 npogecCUoOHaIbHO20 CAMOONPeOeNeHUs. U OUYUeHUs YBEPEHHOCMU 8 3a8MpauiHem OHe;

3. K ceoemy omeuecmsy, ceoeti manotl u 6onvuioti Pooune kax mecmy, 6 KOMOopoM Yelo8eK 8blpoc U NO3HAL
nepevle padocmu u Heyoauu, KOmopas 3a6eujana emy npeoKamu U KOmopyio HyHcHo obepecamu,;

4. K npupoode kax ucmouHuxy sdcusHu Ha 3emie, OCHOBe CaMO20 ee CyUujeCme08aHuUs, HYyHcOaruencs 6
3auume U NOCMOSHHOM GHUMAHUU CO COPOHbL YeN08eKd,

5. K mupy Kkax 2naeHomy NpUHYUny ueno8eueckKo20 O0Owedcumus, Ycio8uro Kpenkoiu Opyicovl,
HANANCUBAHUSL OMHOWIEHUL C Kollecamu hno pabome 6 Oyoywem u co30aHus O1a2ONPUIIMHO20
MUKDPOKIUMAMA 8 C80ell COOCMBEHHOU ceMbe;

6. K 3nanuam Kax uHmeneKmyaibHomy pecypcy, obecneyusaiouemy oyoyuee 4eiosekd, Kaxk pe3yibmamy
KPOROMAUBO2O, HO YEIeKAMENbHO20 YUeOH020 mpyod;

7. K kynemype kak 0yxo8HOMy 6ocamcmey obujecmea U BaANCHOMY YCI08UND OWYWEHUS YeT08EKOM
NOJHOMbL NPOACUBAEMOLL HCUZHU, KOMOPOE OAlOm emy YmeHue, My3blKd, UCKYCCMB0, meamp, meopueckoe
camoguvlpadicerue;

8. K 300poevio kak 3anoecy 00120l U AKMUBHOU JICU3HU UYEN06EKd, €20 XOpouieeo HACMPOEHUs U
ONMUMUCTNIUYHO20 83211804 HA MUD,

9. K okpyasrcarouum m00sam Kaxk 6e3yciosHoll U aOCOTIOMHOU YEeHHOCMU, KAK PAGHONPAGHBIM COYUATbHBIM
napmuepam, ¢ KOmopviMu HeooX00UMO 8bICMPAUBAMb 000podceIamenbhble U 83aUMON000EPHCUBAIOUUE
OMHOULEeHUS], Oalouue Yelo8eKy padocmy 0OueHUs U NO360IuUe U3De2ams Yy8cmea 00UHOUeCmad;

10. K camum cebe Kkak xo3zsnesam ceoell CyObObl, CAMOONPEOETAIOUUMC U CAMOPEanu3yIOUUMCSL
JUYHOCMAM, OMBEUAOWUM 3a C80e COOCMEeHHoe bydyuyee.

Y4eOHas nporpamma.
Moay.b reomerpus.

No Paznen, Tema ypoka

Conepxanue (3HAHUSA
oOyJaromuxcsi)

JesTenbHOCTh 00yJaromuxcs
(o paznenam)

BexTopsl B npocTpancTBe 4 4

1 | [lonsatue BekTOpa B
IIPOCTPAHCTBE

2 | Cnoxenue,
BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa

Ha 49ucClIo.

ITonsTue BekToOpa.
PaBeHCTBO BEKTOPOB.
CroxeHue U BBIYUTAaHHE
BEeKTOpoB. CyMMa
HECKOJIbKMX BEKTOPOB.
YMHOXEHUE BEKTOpa Ha
yucio. KoMmnanapasie

Hayuyurbcs:
-BBINOJHATD CJI0KEHHUE U
BBIYUTAaHUE BEKTOPOB;
YMHOKaTh BEKTOP HA YUCJIO;
-pacKiIapIBaTh BEKTOP IO
TPEM HEKOMILJIAHAPHBIM
BEKTOpaM;




3 | Kommnanapusie BeKTOpHI. [IpaBuio -peiars 3a1a4u ¢
BEKTODBI. [IpaBuiio | mapajurenenumnesna. IIPUMEHEHUEM BEKTOPOB
napajuieIenuIea. Pasnoxenue BekTopa 1o
-4eTKO OTBEYATh HAa BOIIPOCHI
Pasnoxkenune BekTOpa | TpEM HEKOMILIaHAPHBIM CTKO OTBCHATL Ha BOLPOCHI,
M3Y4YEHHBIE B IJ1aBE;
IOTpEM BEKTOpaM.
BBIUUCIIATD YIOJ MEXTY
HEKOMIUIAHAPHBIM
BEKTOpaMy;
BEKTOPAaM.
BBIUUCIISTH CKAJIIPHOE
4 IIPOU3BENICHUE BEKTOPOB;
3auer Nel npumenats OK, UK, UK, KK.
2 Metoa koopauHaTt B mpocTpancrse ( 6 yacos )
5 | IIpsimoyrosbHas IIpssMmoyronbHas cucrema Hay4yurbcs:
CUCTEMa KOOPJAMHAT B | KOOPAMHAT B IIPOCTPAHCTBE. | -HAXOAUTh KOOPAUHATHI
IIPOCTPAHCTBE. Koopaunats! BekTopa. BEKTODA;
Koopaunats! Bektopa. | JlelicTBUs HajJ BEKTOpAaMU B | -BBIYMCIIATH JAJIMHY BEKTOPA;
KOOpAMHATax. Y CIOBUE -BBIIIOJIHATDH JEHCTBUSA HAl
6 | Ceass mexcry KOJUIMHEAPHOCTH ABYX BEKTOPAMU;
KOOpAHHATAMH BEKTOPOB B KOOPJAMHATAX. -pelmaTh CTEPEOMETPUYECKHE
BEKTOPOB U
Yrois Mex1y BEKTOPAMH. 3a/1a4u KOOPJAMHATHO-
KOOPAMHATAMH TOHUCK. | Cyangproe mpomsBeieHne BEKTOPHBIM METO/I0M;
Tpocreiimme sanatn B BEKTOPOB B KOOPJUHATHON -IPUMEHATH HOPMYILY
KoopAuHaTax dopme. Ycnosue CKaJISIPHOTO IIPOU3BEICHUS
7 | Yron mexay NEPIEHIUKYJIIPHOCTU ABYX | BEKTOPOB JJISl BBIYMCIICHHUS
BEKTOAMH. BEKTOPOB. YTOJI MEXKIY yrila MEXAy BEKTOPAMH;
Cransproe MPSMBIMU. YTOJI MEXIY ctponTs oGpazh:
IIPOH3BEEHHEE IJIOCKOCTSIMU. Y CIIOBHE
p reoMeTpuuecKux (puryp mnpu
BEKTOPOB NEPIEeHIUKYISIPHOCTH ABYX
. . UMMETPUSX, TAPAJIIEIBHOM
IJI0CKOCTe. Buibl ¢ CTPHIAX, MApaAJLICILHO
. nepeH IIOBOPOT
8 JBIKEHUI LIEHTpaJIbHAs cpeHoce, ToBopoTe
Brruncnenue yrios
CUMMETpHS, OCEBAs
MEXy NPSIMbIMH U .
CUMMETpUS, apaJUIEIbHbIN
IIJIOCKOCTSIMU.
IIEPEHOC.
9 | Pemenue 3amay .
10 | KontponbHas pabora
Nel. Tema "MeTon
KOOpJUHAT B
pocTpaHcTBe"
3 Huaunap, konyc, mwap (8 yacon)
11 | [onaTue UMUIMHIpA. IToBepXHOCTH U TENO Hayuyurbcs:

IInomanpe
IIOBEPXHOCTH
LWIAHAPA.

BpateHus. [lumuamap.
DNEeMEeHTHI IIUHIPA.
CedeHust MWIMH]IPA

-BBINIOJIHATH PUCYHKH C
KOMOMHAIMEeNH KPYTIIbIX Tel U
MHOTOTPaHHHUKOB;




12

[TonsiTue Konyca.
IImomane
ITOBEPXHOCTH KOHYCA.

mockocThio. Kacarenbhas
MJIOCKOCTH K IVJIUHIPY.
Konyc. DnemenTsl kKoHyca.
Ceuenust KoHyca

-COOTHOCUTb PUCYHKH
MHOTI'OTPaHHUKOB U KPYIJIBIX
TEJI C UX OIIUCAHUSMH,
4YepTeKaMM, apryMEHTHUPOBATh

13 | Yeeuenmerit koHyC. iockocThio. KacarenbHas CBOHU CYXJIEHUS 00 3TOM
14 | Cepa u map. IUIOCKOCTh K KOHYCY. PacIioyIoKEeHNH;
VpasHeHue chepsl. Pa3BepTku nuiamMHapa, -peaTh 3a/1a4M Ha )
KOHYCa U yCEYEHHOT0 BBIUMCIICHHE TUIOIAACH
15 | BzaumHoe KOHYyca. Beruncinenue IIOBEPXHOCTEH KPYTIIbIX TEJ;
pacnonoxxenue cepsl | miomaneii 00KOBOH H -pemarh 3a/1a4u. Tpedyronme
U IIOCKOCTH. IIOJIHOM IToBepXHOCTH. [llap | pacrio3HaBaHUs pa3IudHbIX
Kacarenbnas u cpepa. DIeMEHTHI Iapa U | TN BPALICHUS U UX CEUCHHIA.
IUIOCKOCTB K cepe cdepbl. YpaBHEHHE ChEpPBl. | HOCTPOCHUS
[TnockocTh KacarenbHas K COOTBETCTBYIOLIUX YEePTEXKEl;
16 | Ilnomazs chepe. KomOunamu -npumensate OK, UK, UK, KK.
NOBEPXHOCTH ChepE! MHOT'OI'PAaHHHUKOB U TEJl
17 | Pemenue 3ama4 Ha BpallCHIA.
MHOTOI'PaHHUKH,
WINHAP, KOHYC, Iap.
18 | KontpoinbHas pabota
Ne2 o teme
"Humuuap. Konyec.
lap"
4 O6bembl e (8 yacoB ).
19 | [lonsatue o6bema. [TonsiTue 06 oOBEMeE Tel. Hayuntbes:
O6bem OcCHOBHBIE CBOHCTBA -peaTh 3a/1a4u
IPSIMOYTOJIBHOTO 00beMoB. DopMyIIbI A5 BBIYMCIUTEIHHOTO XapaKkTepa
napajuiesienunesaa. BBIYUCIICHHS] 00BEMOB Ha HEMOCPEJICTBEHHOE
_ MHOTOTPaHHHUKOB: npuMeHeHne GopmMyi 00beMOB
20 | Obwem mpamoit IPSIMOYTOJIBHOTO MHOTOTPaHHUKOB U KPYTIIBIX
TIPUSMBL. napajieNienunena, IpusMbl, | Tell, B TOM YHCIIE B XOJe
21 | OGbem mwmHpa, nupamMuIbl. OopMyITbI TSt peIIeHHs HECIIOKHBIX 3a/1a4
BBIYUCIICHUS] 0O0BEMOB Tell MIPAKTUYECKOT'0 XapaKTepa,
22 | O6beM HpaMHIBI. BpallleHUs: IWINHpA, -pemaTh 3a/1a4u
KOHYca, 1apa. @opmyIibl BBIUMCIIUTENILHOTO XapaKkTepa
23 | Obbem KoHyca. JUISL BBIYUCIIEHHSI 00BEMOB Ha HETMOCPEICTBEHHOE
24 | O6wem mapa. O6pem | YCCICHHOTO KOHyCa 1 npuMeHeHue (HOpMYJIbI
IIAPOBOTO CErMEHTA, YCEYCHHOH MUPaMUJIBI. TUToIaan chepsr;
IIAPOBOTO CIIOS H Pemenne 3anau -CTpOUTH cedeHHUs cheprl U
ITAPOBOTO CEKTOPA. BBIYUCITUTEIILHOTO iapa;
XapakrTepa Ha -npumensaTs OK, KK, UK, HK.
25 | Inomrans cdepsl. HETOCPEICTBEHHOE
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KonrtponsHas pabora

npuMeHeHHue GopmyI

Ne3 o Teme "OO6beMbI | 00BEMOB.
Ten".
5 | 3ak/nl0unTEIbHOE MOBTOPEHHE NTPH MOATOTOBKE K HTOrOBOW aTTeCTAMH
( 8 yacom ).
27 | MHOTOrpaHHUKH Penrenue reomerpudeckux Hayuurncs:
3aj1a4 Ha SKCTPEMYMBI, -pemarb TeOMETPHUECKHE
28 | Humunap. Konyec. peliaeMble BBeICHUEM 3aJja4i Ha SKCTPEMYMBI,
Iap. BCIIOMOT'aTeIILHOTO yIJIa. peliaeMbie BBEJICHUEM
[TpumeHeHne N3y4eHHOTrO BCIIOMOT'aTeJILHOTO YTJIa;
29 | Yron mexny MaTepuasa npy peIeHu -[PUMEHSATH 3y4EHHBIN
HPAMBIMH. PA3ITMYHBIX TEOpeTUUECKHil MaTepua Ipu
30 | Vron memay mpaon | [PAHIMETPHHCCKHX 1 pEIICHUH PA3THYHBIX
U LIOCKOCTLIO. CTEPEOMETPUYECKHUX 3a/1a4. | IJITAHUMETPUUYECKUX U
Perenue 3ama4d Ha CTEPEOMETPUIECKHUX 3a/1aY;
31 | PaccTosinue OT TOUKH | KOMOMHAIMU Tell. -pelaTh 3a/1a4u Ha
710 TIPSIMOA. KOMOHMHAIHIO TEM;
-nmpumenaTs OK, UK, UK, KK.
32 | KonrposbHas paboTa
33 | AHanu3 JOMyIIeHHBIX
omunOoK. YToa Mexay
JBYMsI TUTOCKOCTSIMHU.
34 | PaccTrosiHUE MEXITY

ABYMS ITIPSAMBIMU.

Hroro 34 yacos.




