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MosicuuTeNbHAS 3aNIHCKA
Paboyast mporpamma 1o MaremMaTHKe pa3paboTaHa Ha OCHOBE!

— @enepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "OO oOpasoBanun B Poccuiickoii
Oenepanun";

—  @enepanbHOTO  TOCYJApCTBEHHOTO  CTaHmapTa cpexHero  oOmiero  oOpa3oBaHus,
YTBEPKIAEHHOTO MpuKazoM Munoopnayku Poccun ot 17 mast 2012 roga Ne 413;

— Ilpukaza MunucrepctBa obpazoanusi 1 Hayku P® ot 29 urons 2017 r. Ne 613 «O BHeceHUHN
M3MEHEHHH B (perepalibHbIid TOCYIapCTBEHHBI 00pa30BaTeNbHbIN CTaHIAPT CpPEeTHEro OO0IIero
00pa3zoBaHus, YTBEPXKIACHHBIN TpHKazoM MuHHCTEpCTBa OOpa3oBaHuUs M Hayku Poccuiickoit
@eneparn ot 17 mast 2012 1. Ne 413»;

— IlocTaHoBieHUs ' 1aBHOTO TOCYIapCTBEHHOTO caHUTAapHOro Bpada Poccuiickont @enepanun
oT 29 nexabps 2010 r. N189 "OO yrBepxnaenuu CaunlluH 2.4.2.2821-10 "Canurapso-
SNUJIEMUOJIOTUYECKHE  TpeOOBaHMS K  YCIOBUSIM U OpraHu3auuu  oOydyeHHs B
00111€00pa30BaTEIbHBIX YUpEKICHUAX";

— TpeGoBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTelbHOW MPOrpaMMbl OCHOBHOTO

obmiero oOpazoBaHusi MyHUIIMIIAIBHOIO aBTOHOMHOIO 00111€00pa30BaTEIbHOTO YUPEKACHUS
«MbOVY COUI c.Ilanbik».

Monynbs «Adareépa U Ha4yaJia MaTeMaTHYeCcKOro aHaJAu3a» paspadoraH ¢ yuétom [IpumepHoii
MPOrpaMMbl CpeHEero o0Imero o0pa3oBaHMsl MO MaTeMaTHKE M aBTOPCKOW MpPOTpaMMBbI:
Maremaruka: pabouune mporpammsl: 5-11 kmaccel/ A.I'. Mep3msk, B.B. [Tononckwuii, M.C. Sxup,
E.B. Bymiko. — 2-e uzn. mepepad. — M.: Benrana-I'pad, 2017. — 164 c.

W3menennst B  coxepkaHWe Y4eOHOro Marepuasia He BHeceHbl. [Iporpamma
KOHKPETHU3HPYET COACPIKaHUE TPEJAMETHBIX TeM 00pa30BaTeNbHOTO CTaHIapTa: anredpa;
(GYHKIMU; TPUTOHOMETPHS; Havajda MaTeMaTHYECKOTO aHalu3a, ypaBHCHUsS W HEpPaBEHCTBA,
AJIEMEHTH KOMOMHATOPUKH, CTATUCTUKU ¥ TEOPUU BEPOSTHOCTEHA.

B ocHOBY mporpammbl MOJIOK€HA KOHIIEMLHUS, MpeaycMaTpuBaromas (HopMHpoBaHHE
(YHKIMOHATBHBIX 3HAHUW U YMEHHH, KOTOpble 00eCledyHuBaloT LieraecooOpa3Hoe MpUMEHEHUE
3HaHMW TO anredbpe u HauvanaMm aHanuza. [Iporpamma peanusyeTcss ¢ HMCHOJb30BAaHUEM
CJIEYIONIEro yueOHO-METOAUYECKOT0 KOMILJIEKTA!

10 xacc
Moayb «AJdredpa 1 Ha4aJ1a MATEMATHYECKOI0 AHATH32»

1) Maremaruka. AnreOpa ¥ Hayajla MaTeMaTHYeCKOTo aHanu3a. ba3oBblil ypoBeHb: 10
knacc: yuebnuk / A.I.Mep3msak, [I.A. Homuposckuii, B.b. Tlononckwuii; non pen. B.E.
IMononeckoro. — 5-e u3a., crepeotun. — M.: Benrana-I'pad, 2020. — 368 c.: mn. —
(Poccwuiickuii yueOHUK).

2) Maremaruka: anrebpa ¥ Hayajga MaTeMaTHYECKOro aHaium3a, reomerpus. AnreOpa ¥ Havania
MaTeMaTHdecKoro ananusa. ba3oseiii ypoBens: 10 xiracc: Mmeronudeckoe mocodue / E. B. byiko,
A. T. Mepsinsik, B. b. Ilononckuii, M. C. SIkup. — M. : Benrtana-I'pad, 2020. — 113 c. : mi1. —
(Poccuiickuit yaeOHHK).

3) Marematuka : anreOpa W Hadaja MaTeMaTHUECKOTO aHajM3a, reoMeTpus. AnreOpa u
Hayajga mareMaTHyeckoro axanusa. ba3oBblii ypoBenb : 10 kiacc : augakTHuecKue
Mmatepuainsl / A. I'. Mep3nsk, B. b. Ilononckuii, E.M. PabunoBuy, M.C. Sxup. — M. :

Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).
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11 kaace
Moayab «AJdredpa 1 Ha4aJIa MATEMATHYECKOT0 AHATH32)

1) Maremaruka. AnreOpa U Hayajlla MaTeMaTHYecKOro aHaiamu3a. ba3oBblii ypoBeHb: 11
kiacc: yueOnuk / A.I.Mep3msixk, [I.A. Homuposckuii, B.b. Tlonouckuii, M.C. fAxup; mox
pen. B.E. I[lononsckoro. — 3-¢ u3a., crepeotur. — M.: Benrana-I'pad, 2020. — 288 c.: n.
— (Poccuiickuii yueOHUK).

2) Maremaruka : anreOpa ¥ Havyajlla MaTeMaTHYECKOrO aHaim3a, reomerpus. Anredpa u
Hayaja MaTeMaTH4ecKOoro aHanu3a. ba3oBeiii ypoBenp : 11 kmacc : meToaMueckoe
nocobue / E. B. bytiko, A. I'. Mep3insk, B. b. Tlononckuii, M. C. Sxup. — M. : Benrana-
I'pad, 2020. — 74 c. : un. — (Poccuiickuii y4eOHUK).

3) Maremaruka : anreOpa W Havyajla MaTeMaTHYECKOTO aHalm3a, reoMmerpus. Anrebdpa u
Hayajla MareMaTudeckoro aHanuza. ba3oBwlii ypoBeHp : 11 kiacc : nugakTH4ecKue
matepuainsl / A. I'. Mepsnsak, B. b. Ilononckuii, E.M. Pabunosuu, M.C. Sxkup. — M. :
Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yueOHUK).

[Ipu cocraBnenun moayns «['eomerpusi» Oblia mcmosib3oBaHa [IpumMepHas mporpamma
cpenHero oOuiero oopa3oBaHus MO0 MaTeMaTUKE U aBTOpCKasl mporpamma: Maremartuka: paboudne
nporpammel: 5-11 xmaccel/ A.I'. Mep3msk, B.B. [Mononckuit, M.C. Skup, E.B. Byiko. — 2-e u3.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B conepkaHue ydyeOHOro Marepuaiga He BHeceHbL. [Iporpamma
KOHKPETH3UPYET COJiep’KaHue NMPEIMETHBIX TeM 00pa30BaTebHOIO CTaHAapTa: TeOMETpUsl Ha
IJIOCKOCTH; TPSIMBIE U MJIOCKOCTH B IPOCTPAHCTBE; MHOTOIPAHHUKH; T€JIa BPaIlCHUS.

10 kaace
Monyab «I'eomeTpusi»

1) Marematuka. ['eomerpusi. BaszoBeiii ypoBerb: 10 kmacc: y4ueOnuk / A.I.Mepsmsik, II.A.
Homuposckuii, B.b. [Tomonckuit u ap. — 3-e usn., crepeorui. — M.: Benrana-I'pad, 2020. — 208
c.: mi. — (Poccuiickuii yueOHHUK).

2) Marematuka : anreOpa ¥ Hayala MaTeMaTUYEeCKOro aHaiau3a, reomerpus. ['eomerpus.
bazosriii ypoBens : 10 kiace : metoauueckoe nocobue / E. B. bynko, A. I'. Mep3nsk, B.
b. Ilonouckuii, M. C. Sxup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuit
y4eOHUK).

3) Marematuka : anrebpa ¥ Havyajga MaTeMaTHYeCKOrO aHaIHM3a, TeoMeTpHs. I eoMeTpus.
bazoBniii ypoBenb : 10 wiacc : mumaktuueckue marepuansl / A. I. Mepsmsk, B. b.
[Tononckuii, E.M. PabunoBuu u np.. — M. : Benrana-I'pad, 2020 — 128 c. : un. —
(Poccuiickuii yueOHUK).

11 knace
Moayasb «I'eomerpus»

1) Marematuka. ['eomerpusi. bazoBeii ypoBenb: 11 kmacc: yueOnuk / A.I.Mepamsk, [I.A.
Homuposckuii, B.b. ITlomonckmii, M.C. fxkup; mom pen. B.E. Ilomomeckoro. — 3-e wm3n.,
crepeoruil. — M.: Benrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).



2) Marematuka: reomeTpusi. ba3ossiii ypoBens : 11 kiace : Meroaudeckoe nocobue / E. B.

Bbynko, A. I'. Mepansik, B. b. Tlonouckwii, M. C. Slkup. — M. : Benrana-I'pad, 2020 —
68 c. : mn1. — (PoccuiickuityueOHuUK).

3) Maremaruka : anredpa ¥ Hayaja MaTeMaTHYECKOTO aHalM3a, reoMeTpus. I'eomerpus.

bazoBriii ypoBenb : 11 wiacc : mumaktuueckue marepuansl / A. I'. Mepsmsk, B. b.
[Tononckuit, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii yueOHUK).

CortacHO y4eOHOMY IIaHY Ha M3Y4eHHE MaTeMaTHKU oTBoAuTCs 340 yacos:

B 10 kmacce (170 wacoB B roa: 3 yaca B HEIEN0 MOAYIb «Anrebpa W Havaia

MaTeMaTHYeCKOTO aHaJIn3a» U 2 yaca — Moaylb «[ eomeTpusi»);

B 11 kumacce (170 wacoB B roa: 3 daca B HEAETI0 MOIyidb «Ajredpa W Havaia

MaTeMaTHYeCKOTO aHaJIn3a» U 2 4aca — MOAylb «I eomeTpus»).

Cpok peanu3zanuu padboueit mporpamMmbsl 2 roja.

IlinannpyemMsblie pe3yibTaThbl OCBOCHHUS Y4eOHOI0 NpeaMera

10 kaace

JInyHOCTHBIE pPe3yIbTAThI:

BOCIHUTAHUE POCCUHCKON Tpa)KJaHCKOW MIACHTHYHOCTH: MATPUOTH3MA; TOTOBHOCTH K
cnykeHuto OTedecTBY, €ro 3aluTe; OCO3HAHUS POCCUUCKON HMACHTUYHOCTH B
MOJIUKYJIBTYPHOM COLIMYME; YYBCTBA MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro HapoJa u cyapoe Poccuu;

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO pa3BUTHS  HAayKH,
3HaYMMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHMYECKOMY TBOPUYECTBY, BIIAJICHUE
JOCTOBEPHOH WH(pOpMAIMeld O TEPeOBbIX OCTHKCHUAX U OTKPBITUAX MHUPOBOU H
OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUAX 00 yCTPOHCTBE MHUpa U
00I1IeCTBa;

TOTOBHOCTh U CIIOCOOHOCTh K CAaMOPa3BUTHIO, CAMOOOPa30BAaHHIO U CAMOBOCIIUTAHHIO B
COOTBETCTBUU C OOIICYECIIOBCUSCKIMH IIEHHOCTSMH U HWJACATaMU TPaXKJIAHCKOTO
oO1ecTBa;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CaMOOOpa30BaHHIO, Ha
MPOTSHDKCHUU BCEH KU3HH, CO3HATEIBHOE OTHOIICHHWE K HENPEPHIBHOMY OOpa30BaHHIO
KaK YCJIOBHIO YCIICIIHOM MPO(eCcCHOHAIBHOM U 00IIECTBEHHOM ACATEIbHOCTH;
opueHTalus oOydarouuxcs Ha pealu3alyi0 TMO3UTHBHBIX KU3HEHHBIX MEPCIEKTUB,
WHUIMATUBHOCTh, KpPEAaTUBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIpeIeIeHHUIO, CTIOCOOHOCTh CTaBUTh LIETTU U CTPOUTH KU3HEHHBIE TJIaHBI;
TOTOBHOCTh K JIOTOBOPHOMY PETryJIMPOBAaHUIO OTHOLIEHWH B TPYNIE WIH COLUATBHOU
OpraHHu3aIiK; TOTOBHOCTH OOYYalOMIMXCS K KOHCTPYKTHBHOMY YYacTHIO B TMPHUHITHH
pElIeHUi, 3aTparuBaloINX UX MpaBa U MUHTEPECH], B TOM YHCIIE B Pa3IMYHBIX (hopmax
OOIIIECTBEHHONH  CaMOOpPTaHW3aIlUK, CaMOYIpAaBIIEHUs, OOIIECTBEHHO 3HAYUMOM
NeSITeNIbHOCTH;

OCO3HaHHBIN BBIOOp Oyayiel nmpodeccun Kak myTh U CIIOCOO peanu3anuu coOCTBEHHBIX
KU3HEHHBIX TIJIaHOB;



* TOTOBHOCTh OOYdYalOUIMXCS K TPYAOBOH NpOo(ecCHOHANBHON JAEATENBHOCTH Kak K
BO3MOXHOCTH Yy4YaCTud B pPCHICHUU JIMYHBIX, O6H.[€CTB€HHBIX, rocyaapCrBCHHLIX,
0O0IIeHAITMOHANIBHBIX MPOOJIEM;

* HPAaBCTBEHHOE CO3HAHUE U TIIOBEJCHUE HA OCHOBE YCBOEHHS OOLICUEIIOBEUYECKUX
HGHHOCTefI, TOJICPAHTHOTO CO3HAaHUA W TOBCACHHA B IIOJIMKYJIBTYPHOM MHPE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH auainor ¢ ApYruMu JIFOAbMH, AOOCTUTaTb B HEM
B3aMMOIIOHUMAaHUA, HAXOAUTh 06HII/I€ 0OeJIi 1 COTpyAHUYATh I UX JOCTUIKCHUA,

° Pa3BUTHC KOMHGTCHHI/Iﬁ COTpyAHHNYCCTBA CO CBCPCTHUKAMM, ACTbMHU MJIAJAUICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOH, OOIIECTBEHHO II0JIE3HOH, Yy4eOHO-
HCCIEA0BATENIBCKOM, IPOEKTHOM U APYTUX BUJIAX JIEATEIbHOCTH.

° YMEHUE ACHO, TOYHO, I'PAMOTHO H3JIaraTb CBOW MBICJIM B yCTHOfI W TACbMEHHOMU peuu,
MOHHUMATh CMBICIT TOCTABJICHHOM 3aaa4y, BBICTpauBaTb aprymMcHTaluio, IIPHUBOJUTH
IIPUMEPEL U KOHTPIIPUMEDEI,

* IpPEJCTaBICHHE O MATEMaTHYECKOW HayKe Kak c(epe 4elOBE4ECKOH NeATelNbHOCTH, 00
Jramnax e€ pa3BUTHs, O €€ 3HAUUMOCTH U1 Pa3BUTHS LIUBWIN3ALNY;

® KpCaTHUBHOCTb MbBINIJICHHUA, WHUIHUATHBA, HAXOAUYMUBOCTb, AKTHBHOCTH IIPpU PCUICHHN
MaTEMaTHYCCKUX 3aJda4,

° KPUTHUYHOCTH MBIIIJICHUS, YMECHUE paciio3HaBaThb JIOTUYECKHUEC HCKOPPEKTHBIC
BBICKAa3bIBaHHA, OTIIMYATh TUIIOTE3Y OT (baKTa;

* yMEHHE KOHTPOJHMpOBAaTh TMpollecC U  pe3yiabTaT y4eOHOM  MaTeMaTHuYecKOoil
NEeSATENBHOCTH;

° CIIOCOOHOCTH K OSMOIHOHAJIBHOMY BOCIIPUATHIO MAaTEMATHYCCKUX O6’BGKTOB, 3aJa4,
peuIeHui, paccyKACHHI.

MetanpeaMeTHbIe pe3yJbTaThI:
Pecynamuenvie YY/I:

*  CIOCOOHOCTH CaMOCTOSITEIBPHO OOHApYXKHBaTh U (HOPMYIUPOBATH y4EOHYIO TIPOOIEMYy;
OTpEeNeNaTh Leidb Y4eOHOM [eATeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHH, IO
KOTOPbIM MOXXHO OIPENeINTh, 4YTO LeJdb JOCTUTHYTAa; CTaBUTh U (POPMYIHPOBATH
coOCTBEHHbIE 3a/ladyll B 0Opa30BaTEIbHON JEATEIbHOCTH M JKU3HEHHBIX CHUTYallUsX;
pa3BUBaTh MOTHBBI U UHTEPECHI CBOEH MO3HABATEIHLHON JESITELHOCTH;

*  OIICHUBATh BO3MOKHBIE MOCJIEICTBUSA JOCTHXKEHHS MMOCTABICHHOM LEIH B JEATEILHOCTH,
COOCTBEHHOM KM3HU W KHU3HU OKPYXKAIOLIUX IO, OCHOBBIBASICh Ha COOOPAXKEHUSIX
STHKHU U MODPAJIH;

*  CIOCOOHOCTh CAMOCTOATEIBHO TUIAHUPOBATH AIbTEPHATUBHBIC MTYTU JOCTHKCHUS IIEJIEH,
OCO3HAaHHO BbIOMpaTh Haubosee dGGEeKTUBHBIE CHOCOOBI pElIeHUS Y4YeOHBIX H
M03HABATEIbHBIX 33]1a4;

* OIICHMBAaTh PECypChl, B TOM UHCJIE€ BpeMs M Jpyrue HeMmaTepualbHBbIE PECYpPCHI,
HEO0OXO0IMMBIE JUI JOCTHKEHUS MOCTABICHHOMH 11eTH;

* OpraHu3oBbIBaTh 3()(PEKTUBHBIH MOUCK PECYpCOB, HEOOXOAMMBIX ISl JIOCTHKEHHUS
IIOCTABJICHHOM LIEJIH;

*  COIOCTABJIATH IOJYYEHHBIN pe3yabTaT AEATENbHOCTHU C IIOCTAaBICHHOM 3apaHee LEINbIO;

* YMEHHE COOTHOCUTb CBOM JEWCTBHUS C IUIAHMUPYEMBIMH pE3yJIbTaTaMH, OIPEAEIATh
crnocoObl IEWCTBUI B paMKax MpeAIokKEeHHbIX YCIOBUI U TpeOOBaHMIA;

* yMEHHE OCYHIECTBIATh KOHTPOJb MO 00pa3ily U BHOCUTb HEOOXOAMMBbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIIOIIENCS CUTyallueEN;

* CHOCOOHOCTh aJIeKBATHO OLIEHMBATh MPAaBUIBHOCTh WM OIIMOOYHOCTH BBINOJHEHUS
yueOHO#l 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus;



® YMCHUC OIPCACIATh IIOHATHA, CO30aBaTb O606H.[€HI/ISI, YCTaHaBJIMBATL aHAJIOT'UH,
KJIaccu(uIUpoBaTh, CAMOCTOATENBHO BBHIOMpPATh OCHOBAaHUS M KPUTCPUH  JUIA
KJIaccu(uKaImm;

® YMCHUC  YCTAHABJIMBATb MNPUYIUHHO-CJICACTBCHHLIC CBA3HU, CTPOUTH  JIOTUYCCKHUC
paccyXJieHUs, YMO3aKJIIOUeHUs] (MHIYKTUBHbIC, JCIYKTUBHBbIE W TIO0 AHAJIOTHH) U
BBIBO/JIBI,

* yMEHHS CO3[aBaTh, IPUMEHATH M MPEOOPaA30BHIBATH 3HAKOBO-CUMBOJIMYECKUAE CPE/ICTBA,
MOJCIN U CXEMbI IJIA pCHICHUS yqe6HI>1x U II03HAaBaTCJIbHBIX 3a1a4.

Ho3znaeamenvnwvie YY/[:

* (dopmupoBaHue y4yeOHON U OOIIEMOIB30BATEIHCKON KOMIETEHTHOCTH B 00JacTH
HCII0JIb30BAHUSA MH(OPMALIMOHHO-KOMMYHUKAI[MOHHBIX TEXHOJIOTH (MKT-
KOMIIETEHTHOCTH);

* T[epBOHauaJbHBbIE MPEJICTaBICHUS 00 HAEIX M O MEeToJaX MaTeMaTUKH Kak o0
YHUBEPCAIBHOM S3bIKE HAYKW WU TEXHUKH, O CPEJACTBE MOJCIUPOBAHUS SBJICHUM H
MIPOLIECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3aJjauy B KOHTEKCTe MPOOJIEeMHOMN CUTyalluu B IAPYTHX
JTUCITUTIIIMHAX, B OKPY)KAIOIIEH KU3HU,

* TIONCK H HaxXO0XJCHHE OOOOIEHHBIX CIOCOOOB pEmIeHWs 3ajJad, B TOM YHCIIE,
OCYILIECTBJIEHUE Pa3BEPHYTOTO MH()OPMAIIMOHHOTO MOKCKA U NMOCTAHOBKA HA €r0 OCHOBE
HOBBIX (yu4eOHBIX U MTO3HABATEIHHBIX) 3a/1aY;

* KPUTHUYECKOE OIICHMBAaHWE W WHTEPIPETHPOBaHWE HWH(OOPMAIMU C Pa3HBIX MO3WIINMH,
pacrno3HaBaHue U (pUKCHpOBaHUE MPOTUBOPEUUS B MH(YOPMALIMOHHBIX HCTOYHUKAX;

*  WCIIOJIb30BAHUE PA3JIMYHBIX MOJEIBHO-CXEMATHUYECKUX CPEACTB Ul IPEACTABICHUS
CYIIECTBEHHBIX CBA3€d W OTHOUIEHUW, a TaKKe TMPOTUBOPEYUM, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

*  HaxXOXIEHUE U MPUBOJ KPUTUUYECKUX ApTyYMEHTOB B OTHOLUIEHUU JNEHCTBUN U CYXKICHUI
JIPYroro; CHOKOMHOE U pa3yMHOE€ OTHOLIEHHE K KpUTUUECKUM 3aMEYaHUsIM B OTHOLLICHUH
COOCTBEHHOTO CYKJEHHS, pACCMOTP UX KaK pecypc COOCTBEHHOTO pa3BUTHUS;

* BBIXOJ 32 paMKH Y4eOHOTO IpeJMeTa W OCYIIECTBIICHUE IIeJICHANPaBICHHOTO MOUCKa
BO3MOXHOCTEH JJIsl IIMPOKOro IMepeHoca CPeICTB U CIOCOO0B JeHCTBHS;

*  BBICTpaMBaHHME MHAMBUIYaIbHOUM 00pa3oBaTeNbHOMN TPAEKTOPHH, C YIETOM OIpPaHUYCHHUS
CO CTOPOHBI JPYTHX YYaCTHUKOB U PECYPCHBIE OIPaHUYECHUS;

* YMEHHE MEHSATh U yAEP>KMBATh pa3Hbl€ MMO3ULIUU B I03HABATEIBHOM 1E€ATEIbHOCTH;

¢* YMCHHC IIOHMMATb U HUCIIOJB30BATb MATCMATHYCCKUC CPCACTBA HAITISIAHOCTU (pI/ICYHKI/I,
YCPTCIKU, CXCMbI U I[p) AJI WJTFOCTpaluu, UHTCPIPETALIUN, apIr'YMCHTALIUH

®* YMCHHC BbIABUI'daTb THUIIOTC3bI IIPpU PCHICHUHN y‘I66HHX 3aJa4 MW IIOHHMMAaHMHA
H606XOI[I/IMOCTI/I HX IIPOBCPKU;

¢ TIOHUMAHHUC CYIIHOCTH aJIIT'OPUTMHUYCCKUX HpCI[HI/ICB.HI/Iﬁ U YMCHU HeﬁCTBOBaTL B
COOTBCTCTBHH C IIPCAJIOKCHHBIM aJITOPUTMOM;

° CIIOCOOHOCTh IUTaHUPOBATH U OCYHICCTBIIATL ACATCIBHOCTD, HAIIPABJIICHHYIO Ha PCIICHUC
3ala4 UCCIICAOBATCIILCKOTO XapaKTepa.

Kommynuxamuenwvie YY/[:

¢ Pa3BUTHC CIIOCOOHOCTH OCYHICCTBJIATH ACJIOBYHO KOMMYHHUKAIIHUIO KaK CO CBEPCTHHUKAMU,
TaKk U CO B3POCJIbIMU (KaK BHYTpHU O6pa3OBaTCHLHOﬁ opraHu3an, TaK MU 3a €€
HpCHCHaMI/I), I'[O,[[6I/IpaTB MNapTHEPOB  JJId JIEIIOBOM KOMMYHUKAllUU HUCXOOsA U3
COO6pa)KeHPIfI PE3YJIbTAaTUBHOCTU BSaHMOHCﬁCTBHH, a HC JIMYHbIX CHMHaTHﬁ;



IPU OCYIIECTBICHUH TPYNIOBOH pabOTHl OBITh KaK PYKOBOAUTENIEM, TaK M UICHOM
KOMaH/pl B pa3HbIX poJsiX (TeHepaTop WICH, KPUTHK, MCIIOIHMUTENb, BBICTYNAIOUIM,
9KCHEPT U T.1.);

KOOPJMHUPOBAHUE M BBINOJIHEHHE PabOThl B YCIOBUSAX pPEaIbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BEpPHYTOE, JIOTUYHOE M TOYHOE WM3JI0XKCHHE CBOECH TOYKH 3PEHHUS C HUCIOJIB30BAHUEM
a/IeKBaTHBIX (YCTHBIX U MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

pacrio3HaBaHue KOH(IMKTOTEHHBIX CHUTYallMid M MpeAOTBpalleHne KOHQIUKTOB 10 HX
aKTHUBHOHN (ha3bl, BHICTpAaBaHKE JIEJOBOW W 00pa30BaTEIbHON KOMMYHUKAIIMH, H30erast
JIMYHOCTHBIX OLIEHOYHBIX CYXICHUMH.

HpeI[MeTHble pe3yjabTarhbl:

Yuawuiica nayuumcesa:

Moayas «Anredpa u HayajIa MATeMATHYECKOI0 AHATIU3a»

OCO3HaBaTh 3HAYEHHE MATEMaTHYEeCKOW HAyKH JUIsl pelleHus 3a/lad, BO3HHUKAIOIINX B
TCOPHUHU W B IPAKTHUKE, IHUPOTY WU B TO KE€ BpPEMA OIrpaHUYCHHOCTH HNPHUMCHCHUA
MaTEMaTHYCCKUX MCTOJOB K aHallu3dy HW HUCCICAOBAHUIO IIPOUECCOB U SIBIICHUH B
MIPUPO/ie€ U OOLIECTBE;

OCO3HAaBaTh 3HAUYCHUC MPAKTUKHU U BOIIPOCOB, BOSHHUKAIOUIUX B caMoH MaTEMaTHuKe, I
dbopMupOBaHUS U Pa3BUTHA MATEMAaTHYECKOW HAyKW;, HCTOPUIO PA3BUTHS TOHSTHUS
YHCclia, CO3/IaHusl MaTeMaTUYeCKOro aHalln3a;

OCO3HaBaTh 3HAUYCHHE HJEH, METOJIOB U pe3yNbTaTOB ajreOpbl MU MaTeMaTH4YEeCKOIro
aHanM3a sl TOCTPOCHUSI MOJIEEH pealbHbIX MPOILIECCOB U CUTYallUi; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKH MaTeMaTUYECKUX PACCYXACHUN, UX MPUMEHUMOCTb BO BCEX
00JacTsIX 4eI0BeUYeCKOn AeATeIbHOCTH;

MOHUMATh pa3nuyue TpeOOBaHUM, MPEIbIBISEMbIX K JI0Ka3aTeIbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COIIMAIbHO—AKOHOMHUYECKUX U TYMaHUTApHbBIX HayKaX, Ha MPAKTUKE;
pa3BHUBaTh IIPEJCTaBICHHE O BEPOSITHOCTHOM XapaKTepe pa3jiMYHbIX MPOLECCOB U
3aKOHOMEPHOCTEH OKPYXAIOIIero MUpa;

OTepUPOBaTh MOHATHSAMHU: OTPE30K, HWHTEpBaJ, MOJYHHTEPBAl, MPOMEKYTOK C
BBIKOJIOTOM TOYKOHM, Trpaduyeckoe MpeICTaBlICHUEe MHOXECTB Ha KOOPAUHATHOM
IJIOCKOCTH;

MIPOBOJIUTH JI0KA3aTeIbHbIC PACCYKICHHUS 1151 00OCHOBAHUSI ICTUHHOCTH YTBEPKICHMUIA,
OTIEpUPOBATH MOHATUSAMU: HATypaIbHOE YHUCIIO, MHOKECTBO HATYypaIbHBIX YHCEI, L1eJ0e
YHCIIO, MHOXXECTBO IIE€NBIX 4YHCEN, OOBIKHOBEHHas JApoOb, JAecATUYHas JpoOb,
CMEIIAaHHOE YHCIO, palMOHANBHOE YHWCJIO, MHOKECTBO pallMOHAJIbHBIX YHCE,
HppalMOHAILHOE YHCIIO, JACHCTBUTENBHOE YKMCIIO, MHOXKECTBO JCHCTBUTEIBHBIX YHCED,
reoMeTpuyecKas UHTEpIIpeTalus HATYpaJbHBIX, LEJNbIX, paloHaIbHbIX,
JEHUCTBUTENBHBIX YUCEN;

BBITIOJIHATh OKPYIVICHUE pPAllMOHAIBHBIX M UPPALMOHAIBHBIX YHCEI C 3aJaHHOMU
TOYHOCTBIO;

yIOPSAOYMBATh YHWCIA, 3allMCaHHblE B BUAEC OOBIKHOBEHHOW M JECATHYHON Ipolw,
4KClia, 3alMCaHHbIe C UCIIOIb30BaHHEM apHU(PMETHUECKOTO KBaIPAaTHOTO KOPHS;
BBITIONIHATh CTaHAApPTHBIE TOXKJECTBEHHBIE MPEOOpPa30BaHUsS TPUTOHOMETPHUECKHUX,
HppallMOHABHBIX BBIPAXKEHUH;

BIIAJICTh MOHSATUSMU: 3aBUCUMOCTh BEJIHUYMH, (DYHKIIHS, QpTyMEHT U 3HaueHUe (yHKIINH,
007acTh omnpeneyeHrs] 1 MHOXKECTBO 3HAUCHUN (DYHKIUH, TpaduK 3aBUCUMOCTH, Tpaduk
GbyHKIMY, HYTU QYHKIIH, IPOMEXYTKHA 3HAKOTIOCTOSIHCTBA, BO3PACTaHUE HA YHCIOBOM

7



MPOMEXYTKE, YObIBaHME Ha 4YHCIOBOM IPOMEKYTKE, HauOoJblllee W HaWMEHbIIEe
3HaYeHWEe (PYHKIMM Ha YUCIOBOM IPOMEXKYTKE, MEepHOauuYecKas (DYHKUHUS, MEPUOJ,
4yeTHas ¥ HedeTHas (PYHKIMH; YMETh IPUMEHSTh 9T MOHATHS MPH PEIICHUH 33]1ay;
BJIQJICTh MOHATHEM OOpaTHast (PyHKIMS; IPUMEHSTH 3TO MOHATHE MPU PELICHUH 337134,
MPUMEHATh TIPH PEIICHUH 3a1ad CBOMCTBa (YHKUMH: YETHOCTh, INEPHOAUYHOCTD,
OTPAaHUYECHHOCTb;

MPUMEHSTH NIPH PEIICHUN 337a4 peoOpazoBaHus rpadUKOB (PYHKIIHIA;

BJIQJIETh  TMOHATHAMH  YHCJIOBAas  IOCIEAOBATEIbHOCTh,  apu(MeTHUecKass W
reOMETPHUYECKAas IIPOIPECCHS;

NPUMEHATh IMpPU pEIIeHWH 3aJad CBOMCTBA W IMpU3HAKU apu(PMETUUYECKOH U
r€OMETPUUYECKON MPOTPECCUH;

BIIJIETh TOHATHEM OECKOHEYHO YObIBarollash reoMeTpuyecKass MpOrpeccuss U yMeEThb
IIPUMEHSATH €T0 MPH PELICHUH 3a/1a4;

BBIIIOJIHATh ~ BBIYMCIIEHUS U TIpeoOpa3oBaHUS  BBIPAKEHUHM,  COJAEpIKAILIUX
JNEHUCTBUTEIIBHBIE YHCIIA, B TOM YHCJIE KOPHU HATYpaJIbHBIX CTEIICHEH;

BBITIOJIHATh ~ CTAHJAPTHBIE  TOXIECTBEHHbIE  MpPeoOpa3oBaHMsl  MpPPaAMOHATIBHBIX
BBIPAKEHU;

OBJIaJICTb OCHOBHBIMHU THIIAMU HUPPALUOHAIBHBIX, CTCTICHHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB
" CTaHAAPTHBIMHU METOJaMH UX pemeHHﬁ U IPpUMCEHATH UX IIPU PCUHICHHUU 3a1a4,

BIIQJIETh TOHSATHEM CTeNeHHas (YHKIUs; CTPOUTh €€ IpapuK U yMETh HPHUMEHSTbH
CBOMCTBA CTETICHHON (DYHKIIUU MPHU PEIICHUH 3aa4.

MIEPEBOJIUTH TPATYCHBIC MEPHI YIJIOB B PaIMaHHBIC U HA00OPOT;

CTPOUTH YHCIOBYIO OKPY)KHOCTh Ha KOOPJIWHATHOU TIJIOCKOCTH;

OTKJIaJIbIBaTh HAa YUCIIOBOM OKPY)KHOCTH 3HAYCHHSI Pa3IUIHBIX YIJIOB;

BBISABIIATH CBS3b MEXKIY JCKAPTOBBIMH KOOPJWHATAMHM M KPUBOJIMHEHHON KOOPIMHATOM
TOYKH Ha YMCIOBOU OKPY)KHOCTH;

OTICpPUPOBATh TEPMHUHAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI'CHC, aPKCUHYC, apKKOCHHYC,
apKTaHIeHC, ApKKOTAaHTCHC;

MPUMEHSTh CBOMCTBA CHHYCa, KOCHHYCA, TAHICHCA M KOTaHIeHCa: 3HAKU 110 YETBEPTSM,
COXpAaHEHHE 3HAYCHUS NpPU HM3MCHCHHH YIJIla Ha IIeJIO€ YKHCIO O0OPOTOB, YETHOCTHh
KOCHHYCa ¥ HCUYETHOCTh CHHYCA, TAHI'€HCA U KOTAHI'CHCA,

OTpeNeNATh 3HAYCHHS CHHYCa, KOCUHYCA, TAHT'€HCAa M KOTAaHTEHCa YIJIOB HA YHCIIOBOM
OKPYXXHOCTH;

paboTaTh ¢ TAOIUIICH TPUTOHOMETPUUIECKUX (POPMYIT;

MMOHUMATh CYITHOCTh, 3aIUCh ¥ TPUMEHEHHE (OPMYIT IPUBEIICHHS,;

BJIAJIETH MMOHSTUAMH TPUTOHOMETPHUCCKUE byHKIUU:
y=S8InX,y=C0SX,Yy=1t0X,y =CtgX; crpouth uX TpadUKdu H YyMEThb MPUMCHAThH
CBOWCTBA TPUTOHOMETPHUCCKUX (DYHKIIMU TIPU PEIICHUU 3a/1a4;

NPUMEHATh  (OPMYJBI  CIIOKEHHUST TPU  MPEoOpa3OBaHUU  TPUTOHOMETPHUUECKUX
BBIPAKEHUH;

MPUMEHATh (POPMYJBI JBOWHOTO apryMeHTa B pabdoOTe ¢  TPUTOHOMETPHUECKUMHU
BBIPXKCHUSMU;

MPUMEHATh (OPMYJIBI TOHIKEHHSI CTENIEHH B pPabOTe C  TPUTOHOMETPHUCCKUMH
BBIPaXKCHUSMU;

peoOpa3oBbIBATh CYMMbI TPUTOHOMETPHUECKUX (DYHKIIUH B TIPOU3BEICHHUS,
peoOpa3oBhIBATh MPOU3BECHUS TPUTOHOMETPUIECKUX (DYHKIIMIA B CYyMMBI;
npeoOpa3oBbIBaTh BeIpaxkeHus: ASin X+ Bcosx k Bumy Csin( X +t);



® T[IPAaBWIbHO HAXOIUTb 3HAYCHUS APKCUHYCOB, AapKKOCHUHYCOB, apKTaHIE€HCOB W
APKKOTAHI€HCOB YHCEIL;

® TIPUMEHSTh COOTBETCTBYIOIIKE (HOPMYIBI pEIICHHs MPOCTEHIINX TPUTOHOMETPHUUECKUX
YpaBHEHUMH;

® BBIABIATH CPEAM MPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUHN YACTHBIC CIIy4au;

® [PUMEHATh K Pa3JIMYHBIM TPUTOHOMETPHUUYECKHM YPABHEHHUSM OIPEICICHHBIE METO/IbI

X pELICHUs: BBEICHUE HOBOW IEPEMEHHOM, pPa3JIOKEHUE HAa MHOXKUTEIH, BBEICHHUE

BCIIOMOTaTENBHOTO apryMEHTa;

penaTh OTHOPOIHBIE TPUTOHOMETPUYECKHE YPABHEHUS PA3JIUYHbBIX CTEIICHEM;

BJIQJICTh MOHATHAMU: TIPOU3BOIHAS (PYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIIUH;

BBIYMCIISATH IPOU3BOAHbBIE JIEMEHTAPHBIX QYHKIMI U NX KOMOMHAIMIA;

MPUMEHSTH NpaBuia TuddepeHInpoBaHus GYHKIIHIM;

10JIb30BaThCsl HOPMYIION BBIUMCIEHUS TPOU3BOIHON CIOXKHON (DYHKITUH;

MIPUMEHSITh T€OMETPUUECKUN U (PU3UYECKUIN CMBICIIBI IPOU3BOIHOM HA IPAKTHKE;

uccienoBaTh GYHKIIMA HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH rpaQUKU U MPUMEHATH K PELICHUIO 3ajja4, B TOM YHCJIE C TapaMEeTPOM;

BIIJIETh TMOHATHEM KacaTellbHasg K rpaduKy (QYHKIMM U YMETb NPUMEHSATH €ro MpH

penieHun 3aiay.

Yuamuﬁcn ROJIy4UUm 603MOMCHOCHIb HAYUUMBCA .

° ONICpUPOBATH MOHATHUEM ONPEACICHNUA, OCHOBHBIMHU BUIaMU onpeneHeHHﬁ, OCHOBHBIMHU
BUJIAMU TEOPEM;

* TOHUMAaTh CYThb KOCBEHHOT'O JOKa3aTelIbCTBA;

*  ONEepHUpOBATh YMCIOBBIMH MHOKECTBAMHU MIPH PEILICHUU 3ajay;

*  BBINOJIHATH TOXK/IECTBEHHBIE MPEe0OpPa30BaHUs TPUTOHOMETPUUECKUX U UPPALIMOHATBHBIX
BBIPAKCHUI;

*  BJIQJICTh MOHATUEM ACUMIITOTHI M YMETh €0 MPUMEHATH MPU PELLICHUH 3a/1a4;

* CBOOOJHO BJAJETh CTAaHAAPTHBIM ammapaToM MaTeMaTUYeCKOro aHaiuza s
BBIYHMCIICHUS IPOU3BOAHBIX (DYHKIIUHU OJTHOM MEPEMEHHOII;

*  1muddepeHInpoBaTh TPUTOHOMETPUYECKUE U 00paTHbIE TPUTOHOMETpUUYECKUE (DYHKITNH;

* CcBOOOJIHO MPUMEHSATH anmapaT MaTeMaTHYECKOTO aHalu3a JUIs MCCIeA0BaHus (QyHKIUN
Y IOCTPOEHHUS I'PpaUKOB, B TOM YHUCIIE UCCIIEOBAHUS Ha BBIMYKJIOCTD;

*  yMETb MPUMEHSATH IPU PELICHUH 3a7a4 CBOMCTBA HENMPEPBHIBHBIX (PYHKIIUMN.

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmenbHOCmuU U
HOBCEOHEBHOUL HCU3HU ON1A:

® TEOPETUKO-MHOXXECTBEHHOTO S3blKa M fA3bIKA JIOTUKM JJIS OIMCAHMUS pealibHbIX
MIPOLIECCOB U ABJICHUMN, IPU PEILICHUH 3a]1a4 APYrHX YUeOHBIX IPEIMETOB;

e JI0OKAa3aTelbHBIX PACCYXACHUHM B CUTyallUsX MOBCEIHEBHOM JKU3HHU, IIPU PELIECHUH 3a1a4
U3 IPYTUX IPEIMETOB;

® 3allUCH, CpPAaBHEHUs, OKPYIJIEHUS UHUCIOBBIX JAaHHBIX pEaJbHBIX BEIUYMH C
HCIIOJIb30BAHNEM PAa3HBIX CUCTEM U3MEPEHMUS;

e ompejeneHus Mo rpadukaM U UCHOIb30BAHUS MIPU PEIICHHs MPUKIAIHBIX 3a/1a4 CBOMCTB
peanbHBIX IPOLECCOB M 3aBUCHUMOCTEH (HamOOJdbIIME W HaUMEHBIIME 3HAYEHUs,
MPOMEXYTKA BO3pacTaHUsl M YObIBaHUS (YHKLIMH, TPOMEKYTKHM 3HAKOTOCTOSHCTBA,
ACHMIITOTBI, TOYKH Iepernoda, nepuo 1 T.11.);

® HHTEPHPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUYECKOM CUTYallUH;



e ompezaeneHUs Mo rpapukKaM MPOCTEHIINX XapaKTEPUCTUK MEPHOJMUECKUX MPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, MY3bIKE, PAIHOCBS3H U JIp. (AMIUIUTY/a, IEPUOA U T.I1.);

® peuleHMs NPUKIAJHBIX 33734 U3 OHONOTWH, (U3UKH, XUMHUH, SKOHOMUKUA U JPYrux
IIPEAMETOB, CBS3aHHBIX c UCCIIEI0BAHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBAHNS NIOJYYEHHBIX PE3YyJIbTaTOB;

® [IPaKTUYECKMX pacueTroB Mo (GopMmysnaM, C HCIOJIb30BAHUEM IPU HEOOXOJUMOCTH
CIIPaBOYHBIX MaTE€PUAIOB, KAIbKYJIATOPA, KOMIIBIOTEPA;

® [IOCTPOEHUS U UCCIIENOBAHUS POCTEHIIIMX MATEMATUYECKUX MOJICIICH;

® ONMCaHMA U UCCIIEIOBAHUS C TOMOIIBIO N3y4aEeMbIX IIOHATHUI PEAIbHBIX 3aBUCUMOCTEN;

® MHTEPHPETALUU PE3YyJbTATOB PEIICHU 3a4a4 C Y4€TOM OTPaHUYEHUU, CBS3AHHBIX C
pEaJIbHBIMU CBOMCTBAMHU PacCMaTPUBAEMBIX IIPOLIECCOB U SIBJICHUM;

® pelIeHUs T€OMETPUUYECKUX, PUINYECKUX, SIKOHOMUUECKUX U APYTUX NPUKIAIHBIX 3a/a4,
B TOM YHUCJIE C UCTIOJIB30BAaHUEM MPU HEOOXOAUMOCTH CIIPAaBOYHBIX MAaTEPUAJIOB.

Moayas «I'eomerpus»
Yuawuiica nayuumcea:

® [IOHMMaTh 3HAYCHHE TEOMETPUHU JUIsl PEUIeHUs 3ajad, BO3HHMKAIOIINX B TEOPHUH U B
MIPaKTHKE; MHUPOTY NPUMEHEHUS F€OMETPUUECKUX 3HAHUM K aHaIM3y U UCCIIECIOBaHHIO
peaJIbHBIX MTPEIMETOB U SIBJICHUN B IPUPO/JIE U OOIIECTBE;

® T[IOHUMAaTh 3HAYEHUE MPAKTHUKU U BOIMPOCOB, BO3HUKAIOIIUX B CaMOM T€OMETpPUH, I
(bopMupOBaHUA U Pa3BUTUS T€OMETPUN KaK MAaTEMaTHUECKONW HAYKH;

® UMETh NPEACTaBIECHUS O BO3MOKHOCTH TF€OMETPUHU [UI ONMCAHUS CBOMCTB peabHBIX
MIPEIMETOB M UX B3aMMHOTO PACIOJIOKEHMS,;

® OCO3HaBaTb pOJIb  AKCHOMAaTHKM B  TE€OMETPUM;  BO3MOXKHOCTb  MOCTPOCHMS
reOMETPUYECKUX TEOpUH Ha aKCMOMAaTHYECKONM OCHOBE; 3HAU€HHE AKCHMOMAaTHUKH JUIs
Apyrux oOnacTeil 3HaHUA U U1 IPAKTUKH;

e pa3nuyarh TPeOOBAHUS, NMPEABSABISIEMblE K J0Ka3aTebCTBAM B I'€OMETpHH, aireodpe,
€CTECTBEHHbIX, COLMAIbBHO—IKOHOMMUYECKHX ¥ T'yMaHUTApPHbIX HayKaX, Ha IPaKTHKE;

® uCCleIoBaTh YEPTEXH, BKIIOYass KoMOMHauuu (uryp, u3BieKaTb, MHTEPIPETUPOBATh U
IpeoOpa30BbIBATh HH(OPMALIHIO, IPEJICTABICHHYIO HAa YePTEkKaxX;

e pewarh 3aJaud TI'E€OMETPUUYECKOrO COJEpXKaHMs, B TOM 4HCIE B CHUTyalUsAX, Korja
QITOPUTM pEUIeHUs He CIEeAyeT SBHO M3 YCIOBHS, BBIIOJHATH HEOOXOIUMBIE IS
pelieHust  3a7ayd  JIONOJIHUTENIbHBIE  I[IOCTPOCHMS, MCCIENOBaTh  BO3MOXHOCTb
IIPUMEHEHMsI TeopeM U (GOpMYIT IJIsl peLIeHus 3a/ay;

e yMeTh GOPMYJIUPOBATH U JOKA3bIBATh T€OMETPUUECKUE YTBEPHKACHUS;

® uMeThb MNpeACTaBieHUs 00 aKCMOMax CTEPEOMETPUM M CIEJICTBUAX M3 HUX U yMETh
NPUMEHATH UX NIPH PELICHUH 3a]1ay;

® MMETh IPEJCTABJIICHUE O CKPELIUBAIONINXCS MPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOJIUTh
YroJI ¥ PACCTOSTHUE MEXIY HUMU;

® IIPUMEHATh TEOPEMBI O MAPAJUIEIBHOCTH IPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPU
pEILIEHNH 3a]1a4;

® yMeTh MPUMEHSTH NapaljielIbHOE IPOEKTUPOBAHUE [T N300paskeHus puryp;

® yMETb IPUMEHSATH NEPIEHANKYIAPHOCTH IPSAMOH U IJIOCKOCTH MPH PELICHNN 3a]a4;

® BJAJCTh MNOHATHSAMHU OPTOTOHAIBHOE MPOEKTUPOBAHUE, HAKIOHHBIE M HX IPOEKIHH,
YMETb IPUMEHATH TEOPEMY O TPEX MEPHNEHAMKYIIIpAX MPU PELICHUH 3a1a4;

e BIaJeTh MOHATHAMM paAcCTOSIHME MEXIy (urypaMu B TNPOCTPAHCTBE, OOLIMIA
NEPIEHIUKYIISAP JIBYX CKPELIMBAIOIINXCS MPSMBIX U YMETh IPUMEHATDH UX MPU PEILICHUU
3az1a4;
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BJIAJIETh IIOHATUEM YIOJ MEXKIY NPSAMOM U INIOCKOCTBIO MU YMETh IPUMEHATH €ro IpU
pelieHuu 3a1ay;

BJIAJIETh NOHATUSAMHU ABYTPAHHBIM YTOJI, YTOJ MEXIY INIOCKOCTAMM, NIEPIECHIUKYIIPHbIE
IIJIOCKOCTH M YMETb IIPUMEHSATh UX IIPU PELIECHUN 3a/1a4;

BJIAJICTh NOHATHUSAMM KacaTeIbHbIE IPSMBIE M IUIOCKOCTH M YMETh NPUMEHATH UX IIPU
peuieHuu 3a1ay;

pacro3HaBaTh Ha YEPTEKaxX U MOJAECIAX NMPSAMON U HAKIIOHHBIN NapaJIJICNICIIUIIE, IPSIMYIO
U HAaKJIOHHYIO IPU3MBbI, MHPAMHIY, YCEUCHHYIO NHPAMMIAY, NPABWIBHYIO INPU3MY H
MUPaMUIY; COOTHOCHTB 3TH TPEXMEPHBIE 00BEKTHI C UX OTIMCAHUSAMH, N300pKECHUSIMU;
n300pakaTh MPSIMOM M HAKJIOHHBIA HapayieNienuIie, IpsIMyl0 U HAKJIOHHYIO TPU3MBI,
MIAPAMHU]y, YCEUEHHYIO TUPAMUAY, IPABUIBHYIO IPU3MY U IUPAMHULY;

CTPOMUTH CEYEHUS NPSIMOTO M HAKIOHHOIO IMApALICIENUIIEOB, NMPSIMOA U HAKJIOHHOU
MIPU3M, IUPAMHU/IbI, YCEUEHHOW MUPAMHU/IbL, IPABUIBHOM IIPU3MbI M IMPAMHUJIBI;
pa3InyaTh M aHAIU3MPOBATH B3aMMHOE PACIOJIOKEHHE OCHOBHBIX MHOIOTPAaHHUKOB B
MIPOCTPAHCTBE;

BBIYUCIIATH IUIOMIAb IOBEPXHOCTH MPSMOIO U HAKIIOHHOTO NapaJlIeIeUIE0B;
BBIYUCIIATH TUIONIA/b TOBEPXHOCTH MPU3MBI;

BBIYUCIIATH IUIOMIAb TOBEPXHOCTH MUPAMHM/IBI M YCEUYEHHON MUPAMUIBL;

MMETH NPEJCTaBICHUE O TeOpeEME Diiepa, MPaBWIbHBIX MHOTOTPaHHUKAX;

CTPOWUTH CEYEHUS MHOTOTPAHHUKOB C MCIIOJB30BAHMEM pA3JIMYHBIX METOJIOB, B TOM
4HCIIE U METOJA CIEOB.

thmuﬁc;l ROJIyHYUm 8603.MOMHCHOCHIL HAYUUMBCA .

MMETh IpEeCTaBlIeHnEe 00 aKCHOMAaTUYECKOM METO/IE;

BJIQJIETh TIOHATHEM I'€OMETPUUYECKHE MECTa TOYEK B MPOCTPAHCTBE U YMETh NMPUMEHSTh
WX JUISl pelIeHUs 3a/1a4;

yMeTb NPUMEHSTHh JI PpEUIeHHs 3aJady CBOICTBA IJIOCKMX M JABYI'PAaHHBIX YIJIOB,
TPEXTPAHHOTO Yrjia, TEOPEMbl KOCUHYCOB U CHHYCOB JJIsl TPEXTPAaHHOTO YIJIa;

MMETh MPEJICTaBJICHUE O IIONIaJd OPTOTOHAILHOM MPOEKIINH;

MMETh MPEJICTABICHUE O TPEXIPAHHOM M MHOTOIPAaHHOM YTJi€ M NMPUMEHSTh CBOWCTBA
IJIOCKHUX YTJIOB MHOTOTPAHHOTO yIJla MPH PElIeHUH 3a]1ay;

BJIQJIETh MOHSTUEM MEPIEHANKYISIPHOE CEYEHHE MPU3Mbl U YMETh MPHUMEHSTh €ro Mpu
pELICHNUH 33]1aY;

HMMETh NPEJICTABICHUE O IBONCTBEHHOCTH MPABUJIbHBIX MHOTOI'PaHHUKOB;

BIIQJIETh MOHATHSAMH IEHTPAIBHOE U MapajljieIbHOE MPOEKTUPOBAHUE U MPUMEHSTh HX
MIPHU MIOCTPOEHUH CEYEHUI MHOTOTPaHHUKOB METOZOM IMPOEKIIHIA;

MMETh TMpEACTAaBIEHUE O pa3BepTKe MHOTOTPaHHMKA W KparyaillieM IyTH Ha
MMOBEPXHOCTH MHOTOTPAaHHUKA,

YMCETh pCUIaTh 3a/la4i Ha IIJIOCKOCTU METOJaMU CTECPCOMCTPUH.

Hcnonvzosamsv npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmenbHOCmuU U
nOBCEOHEBHO MHCUHU OTIA:

ONMCAHMS PeATIbHBIX CUTYallUi Ha S3bIKE T€OMETPUH;

peleHus MPaKTUYECKUX 3aj]lad, CBSI3aHHBIX C HAXOXKICHHEM I€OMETPUYECKUX BEIUYHH
(ucmosb3yst Mpu HE0OXOAUMOCTH CIPABOYHUKHU U TEXHHUUECKUE CPEJICTBA);

MOCTPOEHUIH T'€OMETPUYECKUMHU HHCTpyMEHTaMM (JIMHEHKa, YroJIbHUK, LHUPKYIb,
TPaHCIOPTHD);
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COCTaBJICHUSI C HCIOJb30BAHWEM CBOWCTB TE€OMETPUYECKUX (UTYp MaTeMaTHdecKuX
MoJenel JUisl pelIeHus 3aJad I[PAKTUYECKOTO XapakTepa M 3aJad M3 CMEKHBIX
JUCLMIUINH, UCCIIEA0BAHNS MIOJIyYEHHBIX MOJIETIEH U HHTEPIIPETALIMU PE3YIIbTATA.

11 kaace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIUTAHUE POCCUMCKON TpaXAAHCKOW HJICHTHUYHOCTH: MaTPHUOTH3MA; TOTOBHOCTH K
cinyxeHnto OTeuecTBy, €ro 3alluTe; OCO3HAHUS POCCHUICKON WJIEHTUYHOCTH B
MOJIMKYJIBTYPHOM COIMYME; YYBCTBA MPUYACTHOCTU K MCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cynpoe Poccun;

MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTHUS  HAYKH,
3HQYMMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY TBOPYECTBY, BIIQJICHUE
JOCTOBEpHOU HWH(MOPMAIMEd O TEPEeNOBBIX TOCTHKEHUSX M OTKPBITHSIX MUPOBOU H
OTEUYECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U
oOl11ecTBa;

TOTOBHOCTb M CIIOCOOHOCTh K CAMOPa3BUTHUIO, CAMOOOPA30BAHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIICUETIOBEYSCKUMH IIEHHOCTSIMH U HJeaJaMU TPakKITaHCKOTO
oOrrecTBa;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCIIE CamMOOOpa3oBaHWIO, Ha
MPOTSHKEHUU BCEH JKU3HU; CO3HATEIIbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHIO yCIIENTHOM Po(eccHoHambHOM M 00IIECTBEHHOH e TENHHOCTH;
OpHEHTAIMs OOYJAIONIUXCs Ha pean3alldi0 TMO3UTUBHBIX >KU3HEHHBIX TIEPCIIEKTUB,
WHUIMATUBHOCTb, KpPEAaTUBHOCTb, TOTOBHOCTh U CIOCOOHOCTh K JMYHOCTHOMY
CaMOOIIpeIeIICHHIO, CIOCOOHOCTh CTaBUThH LIETU U CTPOUTH KU3HEHHBIE IJIaHbI;
TOTOBHOCTh K JIOTOBOPHOMY PEryJIMpPOBaHHIO OTHOLIEHUH B TpYNIE WIH COLUAIbHOU
OpraHu3aliy; FOTOBHOCTh OOyYalOMIMXCS K KOHCTPYKTHBHOMY YYacTHIO B IMPHUHITHH
pElIeHUH, 3aTparuBaloINX UX MpaBa U WUHTEPECH], B TOM YHCIIE B pa3IMyYHBIX (popmax
OOLIECTBEHHONM  CaMOOpraHHW3alMM, CaMOYIpPaBJICHUs, OOIIECTBEHHO  3HA4YUMOU
NesITeNIbHOCTH;

OCO3HAHHBIN BBIOOp Oyayiie mpodeccuu Kak MmyTh U CIIOCO0 peann3alui COOCTBEHHBIX
YKU3HEHHBIX TJIAaHOB;

TOTOBHOCTh OOY4YaloIIUXCsl K TPYIOoBOMl MNpodeCCHOHATBHOM MAeATEeNbHOCTH KaK K
BO3MOXXHOCTH Y4YacTHSi B pEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBEHHBIX,
00IIIeHAIIMOHATIBLHBIX MTPOOJIEM;

HPaBCTBEHHOE CO3HAHME U TIOBEJCHHWE Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKIX
LIEHHOCTEH, TOJEPAaHTHOIO CO3HAHHS U TIOBEIEHUS B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH [HAIOr C JAPYTUMHU JIOABMH, IOCTUTaTh B HEM
B3aMMOTIOHUMAaHUS, HAXOJUTh O0IIKeE IEJIU U COTPYAHUYATH AT UX JOCTUKCHUS;
pa3BUTHE KOMIIETEHIIMH COTPYAHHUYECTBA CO CBEPCTHUKAMHM, JETHMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeiIbHOW, OOIIECTBEHHO IOJE3HOW, Yy4eOHO-
HCCIEeA0BATENbCKOM, MPOEKTHON U APYTUX BUIAX JEATEIbHOCTH.

YMEHHUE SCHO, TOYHO, TPAMOTHO M3J1araTb CBOM MBICIM B YCTHOM U MUCBMEHHOHN pedH,
IMOHMMATh CMBICII TIOCTABJICHHOW 3aJauM, BBICTPAuBaTh apryMEHTAIUI0, MPHUBOJUTH
MIPUMEPBI U KOHTPIIPUMEPHI;

Mpe/ICTaBJICHHEe O MaTeMaTHYeCKOW Hayke Kak cdepe 4eTOoBEYECKOU IesITeNbHOCTH, 00
sTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH ISl pa3BUTHUSI IUBUIIU3ALUY;

KpEaTUBHOCTb MBIIUICHUS,, WHULMATHBA, HAXOAYMBOCTb, AKTUBHOCTb IpPU pPELICHUU
MaTeMaTH4eCKUX 3a/1a4;

KPUTUYHOCTh  MBIIUICHHUS, YMEHHME paclo3HaBaTh JIOTUYECKUE  HEKOPPEKTHHIE
BBICKa3bIBaHUS, OTINYATh THIIOTE3Y OT (haKTa;
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* yMEHHE KOHTPOJMPOBAaTH TPOLECC M  pe3yJbTaT Yy4eOHOW MaTeMaTHYeCKOM
NESITENIbHOCTH;

*  CHOCOOHOCTh K 3MOIIMOHAJIFHOMY BOCHPHUSTHIO MaTeMaTWYeCKUX  OOBEKTOB, 3ajad,
pelIeHui, pacCcyKACHUI.

MeTanpeaMeTHblIe pe3yabTaThl:
Pezynamuenvie YY/I:

*  CIOCOOHOCTH CaMOCTOSITEILHO OOHAPYXHBATh U (POPMYIUPOBATH YICOHYIO TPOOIIEMY;
OTNpeNeNsATh 1eJb y4eOHOW IesATEeIbHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPUH, II0
KOTOPBIM MOKHO OIPEACINTb, YTO OCJIb JOCTUTHYTA, CTABUTbL H (bOpMy.]'IPIpOBaTB
coOCTBEHHEIE 3aJa4dul B 06p330BaTeJ'II>HOI71 ACATCIIBHOCTH W KU3HCHHBIX CUTYyallUsAX;
pasBUBAaTh MOTUBBLI U UHTCPECHI CBOEU MO3HABATEILHOMU JCATCIBbHOCTH,

® OLICHHUBATHh BO3MOXHBIC ITOCJIICACTBUA NOCTUXCHUSA IOCTaBJICHHOU ejan B AC€ATCIIbHOCTH,
COOCTBEHHOU JKM3HU W KU3HH OKPYKAIONIMX JIIO/ICH, OCHOBBIBAICh Ha COOOPaKEHUSIX
OTUKH U MOPAJIA;

*  CIOCOOHOCTh CAMOCTOSATEBHO IIAHUPOBATH AJIbTEPHATUBHBIE MYTH JOCTHKEHUS LEJIEH,
OCO3HAaHHO BBIOMpaTh Hambonee d(PHPEKTUBHBIE CMOCOOBI pEIICHUS YYEeOHBIX U
II03HABAaTCJIbHBIX 3a/1a4;

* OLICHUBATh pPECYpChl, B TOM 4YHCIE BpeMs U Jpyrue HEMaTEpHAIBHBIE PECYPCHI,
HGO6XO}II/IMBI€ I JOCTUXKCHUSA IIOCTaBJIICHHOU eiu,

* OpraHu3oBbIBaTh 3()(PEKTUBHBIA MMOUCK PECYPCOB, HEOOXOIUMBIX MJI JTOCTHKEHUS
MOCTaBIICHHOM 1IEJIH;

*  COMOCTaBJIATH MMOJTYUYEHHBIN pe3ynbTaT AEATEIbHOCTH C IOCTABICHHON 3apaHee LEeTbIo;

* yMEHHE COOTHOCUTh CBOM JEMCTBHS C IUIAHUPYEMBIMH pe3yJabTaTaMH, OIpPEAEsATh
crocoObl ICUCTBUI B paMKax MPEJIOKEHHBIX YCIOBHI B TpeOOBaHUI;

* yYMEHHE OCYILECTBJIATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJUMBIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOIICHCS CUTyalnei;

*  CIOCOOHOCTh AJ€KBATHO OICHUBATh MPABUIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHUS
yueOHOM 3anauu, e€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus;

* yMEHHME OIpeNeisaTh MOHITHUSA, CO3[JaBaTh OOOOLIECHUS, YCTaHABIMBATh AaHAJIOTHUH,
KJIaCCU(UIMPOBATh, CAMOCTOSITEJIbHO BbIOMpaTh OCHOBAaHUS W KPUTEPUH  JUIS
KiaccupuKaIuu;

* YMEHHE YCTaHaBIUBaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M; CTPOUTH JIOTMYECKHE
paccyXAeHUs, YMO3aKIOueHUs (MHIYKTUBHBIC, NEAYKTUBHbIE U IO aHAJIOTHUH) U
BBIBOJIBI;

* YMEHHS CO3/1aBaTh, IPUMEHATH U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPECTBA,
MOJIENTU M CXEMBI Ul PelIeHuUs] y4eOHBIX U MO3HABATENbHBIX 3a/1a4.

Ho3nasamenvuvie YY/I:

* (dopmupoBaHnue y4yeOHON U OOIIENOIL30BATENBCKOM KOMIIETEHTHOCTH B 00JacTu
HCIIOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (UKT-
KOMIETEHTHOCTH);

* [epBOHAYAIbHBIE MpEJCTaBICHUA OO0 HAeAX U O MeToJaxX MaTeMaTHKH Kak 00
YHHUBEPCAIbHOM $I3bIKE HAyKM WM TEXHUKH, O CPEICTBE MOJEIMPOBAHUS SIBICHUU U
IIPOLIECCOB;

* yMEHHE BHUJETh MaTeMaTHYEeCKYIO 3a/1auy B KOHTEKCTe MPOOJIEMHOI CUTyalluu B APYruX
JMCLUUIUIMHAX, B OKPYXKAOLIEH KU3HU;
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MOWCK W HaxOXJeHHE OOOOIIECHHBIX CIOCOOOB pEHICHUS 3a7ad, B TOM 4HCIIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTO MH(DOPMAIIMOHHOTO TIOWCKA U MMOCTAHOBKA HA €T0 OCHOBE
HOBBIX (Y4€OHBIX M MIO3HABATEIHHBIX) 3a/1a4;

KPUTUYECKOE OICHUBAHWUE W HMHTEPIPETUPOBAHHME HHQPOPMAIMHU C Pa3HBIX IO3UIIUN,
pacrno3HaBaHue ¥ (PUKCHPOBAHUE MPOTHBOPEUUS B MH(OOPMAIIMOHHBIX HCTOYHHUKAX;
HCMOJIb30BAHUE PA3JIMYHBIX MOJEIBHO-CXEMAaTUYECKUX CPEICTB Uil MPEACTABICHUS
CYIIECTBEHHBIX CBA3€d W OTHOUIEHWW, a TaKkKe IMPOTUBOPEUYUM, BBISBICHHBIX B
MH()OPMAMOHHBIX HCTOYHUKAX;

HAaX0KJACHUE U MPUBOJ KPUTHYECKUX APTYMEHTOB B OTHOLICHUU JEHCTBUU U CYKJICHHI
JIPYroro; CHOKOMHOE U Pa3yMHOE OTHOIIEHHUE K KPUTHYECKAM 3aMEYaHUSAM B OTHOIIIEHUHU
COOCTBEHHOTO CYXKJICHUS, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BHTHS;

BBIXOJl 32 paMKH Y4eOHOTro MpeaMeTa W OCYIIECTBIICHHE IEJICHANIPABICHHOTO IMOMCKa
BO3MOJKHOCTEH ISl MIUPOKOTO MEPEHOCa CPENICTB U CIIOCOOOB JIEHCTBHUS;

BBICTpaNBaHUE WHIUBUIYATHHON 00pa30BaTeIbHON TPAEKTOPUH, C YIETOM OTPaHUYCHUS
CO CTOPOHBI JIPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;

YMEHHUE MEHSTh U YAEPKUBATh Pa3HbIC MO3UIMN B O3HABATEILHOW JIEATEIIbHOCTH;

YMEHHUE TIOHUMATh W UCTIOJIh30BaTh MaTeMaTHYECKHE CPEIICTBA HATIISITHOCTH (PUCYHKH,
YepPTEIKH, CXEMBI | JIp.) JUIS WILTIOCTPAIAN, HHTEPIPETAINH, apTyMEHTAINH;

YMEHHE BBIJBUTATh THUIOTE3bl TPH pPEIICHHH Y4YeOHBIX 3aJad W TIOHUMaHHS
HEO0OXO0IMMOCTH UX MPOBEPKH;

MOHUMaHHUE CYIIHOCTH AaJTOPUTMHUYECKUX TPEANUCAHUNA W yMEHHs JEeHCTBOBATh B
COOTBETCTBHUH C MIPEUIOKEHHBIM allTOPUTMOM;

CIIOCOOHOCTH TNTAHUPOBATh U OCYLIECTBIIATH NEATEIFHOCTD, HAPABJICHHYIO HA PEIICHNE
3aj1a4 NCCIIeIOBATEIBCKOTO XapakTepa.

Kommynuxamuenoie YY/I:

pa3BUTHE CIIOCOOHOCTH OCYIIECTBIISITH JCJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH,
TaK W CO B3pOCIBIMH (KaK BHYTpHM 0Opa3oBaTelbHOW OpraHM3allid, TaK H 3a e
npenenamu), TOAOMpaTh TMAPTHEPOB IS JICJIOBOM KOMMYHHMKALIMHM HCXOJS W3
COOOpaKeHUI Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, 8 HE JIMYHBIX CUMIIATUN;

NP OCYIIECTBICHUH TPYIIIOBOH pabOThl OBITh KaK PYKOBOJUTENIEM, TaK M UJICHOM
KOMaH/Ibl B Pa3HBIX pOJIsiX (TeHepaTop WiaeH, KPUTHK, WUCIIOJIHHUTENb, BBICTYIIAIOIIUH,
IKCIIEPT U T.1.);

KOOPJMHUPOBAHHE W BHINMOJIHEHHE PaOOTHI B YCIOBHUSX PEAJbHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BepHyTOE, JIOTUYHOEC M TOYHOE HM3JI0)KEHUE CBOCH TOYKH 3PCHHS C MCIOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX M MMUCHMEHHBIX) SI3bIKOBBIX CPE/ICTB;

pacro3HaBaHHe KOH(IMKTOTEHHBIX CUTYaIlMid M TPEAOTBpAlICHUE KOHQIUKTOB JI0 MX
aKTHUBHOM (ha3bl, BHICTpABAHKE JIEJOBOW M 00pa30BaTEIIbHON KOMMYHUKAIIUH, H30erast
JIMYHOCTHBIX OI[CHOYHBIX CY)KICHUU.

Monyab «Aaredpa 1 Ha4YaJla MATEMaTHYECKOI0 AHAJIHM3a»

Buvinycknuk nayuumecea:

0CO3HABaTh 3HAYCHHWE MATEMAaTUYECKOW HAyKW JUIS PEUICHHs 3a/ad, BO3ZHHKAMOIIUX B
TEOPUH M B TPAKTHKE, IMUPOTY U B TO JK€ BPEMs OTPAHUYCHHOCTb IMPUMCHEHHS
MaTeMaTUYEeCKUX METOJIOB K aHAJIU3y U HUCCIICOBAHUIO TIPOIIECCOB U SBJICHHUI B IPUPO/IC
H OOIIECTBE;
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Ha OCHOBE MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEpU30BATb KPacoTy U
COBEPILEHCTBO OKPYKAIOLIEr0 MUPA U IIPOU3BEICHUNA UCKYCCTBA;

OCO3HABaTh 3HAYCHUE IIPAKTUKU U BOIIPOCOB, BO3HUKAIOIIKUX B CAMOM MaTeMaTHKE, IS
(opMUPOBAHUSA U PA3BUTHUS MATEMATHUECKOW HAYKU; UCTOPHIO Pa3BUTHS MMOHATHUS YHCIA,
CO3JaHM MaTEMaTH4YECKOIO aHaJIN3a,

OCO3HABaTh 3HAYCHUE HJCH, METOJOB M PE3yJAbTaTOB alreOpbl W MaTeMaTHYECKOTO
aHanM3a JUIsl OCTPOCHMSI MOJEIIEH pealbHBIX NPOLECCOB U CUTyallMi; YHUBEPCAIbHBIN
XapaKTep 3aKOHOB JIOTMKKW MATCMATHYCCKUX paCCY)KI[eHHfI, HX TPUMCHHUMOCTHL BO BCEX
00J1aCTAX 4eJI0BEYECKON NeSTETbHOCTH;

IIOHUMATh Pa3Invuc Tp€6OBaHHﬁ, MNpEaABABIACMBIX K JOKa3aTCJIbLCTBAM B MATCMATHKE,
€CTCCTBCHHBIX, CONNAJIbHO—OKOHOMHWYCCKUX U TYMAHUTAPHBIX HAYKaX, Ha IPAKTUKE,
pasBuBaTh IMPEACTABJICHHUEC O BCPOATHOCTHOM XAapaKTCPC Ppas3IMYHbBIX IPOUCCCOB U
3aKOHOMEPHOCTEN OKPYXKAIOIIETO MUPA;

HCIIOJIB30BaTb OCHOBHBIC MCTOAbI JOKa3aTcJibCTBA, IPOBOAUTL OOKA3aTCILCTBO U
BBITIOJIHATE OITPOBCPIKCHUE,

IMPUMCHATH OCHOBHBIC METOAbI PCIICHUA MAaTEMATHYCCKUX 3a/1a4,

MIPUMEHATh MPOCTEUIINE MPOrPaMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTCMBEI ITPU PCIICHUN MAaTEMATUYCCKUX 3a/1a4;

IMOJIB30BAaThbCA MPUKIIAAHBIMHA IIpOorpaMMaMi U IIporpaMmMaMu CUMBOJIBHBIX BBIUHCIIEHUHA
JUIS UCCIIEIOBAHUSI MAaTEMATUYECKUX OOBEKTOB;

HUMCETHh NIPEACTABIICHUC O BKIIAAC BBIJAONIUXCA MAaTEMATUKOB B Pa3BUTUC HAYKH
IIOHUMATB POJIb MATCMATHKU B pa3BUTUU POCCI/II/I;

CBOOOJTHO  ONEepUpOBaTh MOHATHSAMU: YpaBHEHHE, HEPABEHCTBO, PaBHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA, YPABHEHUE, SIBIISIOILEECS CIEACTBHEM IPYIrOro ypaBHEHUS,
YpaBHEHHUs, PABHOCUJIbHBIEC HA MHOXKECTBE, PAaBHOCWIIbHbIE IPe0OPa30BaHuUs ypaBHEHMUI;
pelaTh pa3Hele BUbl YPABHEHUN U HEPABEHCTB U X CHCTEM;

OBJIAZICTh OCHOBHBIMM THIIAMHU IOKA3aTEJbHbIX, JIOTAPU(PMUUECKHX YpPABHEHUH U
HEPABCHCTB M CTaHJAPTHBIMU METOJAMM HX PEIICHUW W NPHUMEHATh UX IPHU PEIICHUU
3az1a4;

IIOHUMAaTh CMBICI TEOPEM O PABHOCWIIBHBIX M HEPaBHOCWIBHBIX IPE0Opa3OBaHUAX
YPAaBHEHUU U YMETb UX JOKa3bIBaTh;

BIIAJIeTh METOJAMU DPELICHUs YpaBHEHWMH, HEPAaBEHCTB M MX CHCTEM, YMETb BBIOMpATh
METO/] pelieHusI U 000CHOBBIBATH CBOM BBIOOD;

UCIOJb30BaTh METOJ| MHTEPBAJIOB [UI PELIECHHs HEPABEHCTB, B TOM 4YHCJE JPOOHO-
palMOHANBHBIX U BKJIIOYAOLINX B Ce0s1 MPPALlMOHAIbHBIE BBIPAXKECHUS;

pemiaTh anreOpandyeckue ypaBHEHHsS W HEPAaBEHCTBA M MX CHCTEMBbI C IapaMeTpamu
areOpandeckuM U rpaguuecKuM MeTOJaMu;

cBOOOJIHO MCIOJIB30BaTh TOXKJECTBEHHbIE NPe0Opa30BaHusl NPU PELICHUH YpaBHEHUH U
CUCTEM YPaBHEHHUI;

BJIaJIeTh NOHATUSAMM IOKa3zaTesbHas (DyHKLHMS, SKCHOHEHTA; CTPOMUTh UX TIpaduku H
yYMETh PUMEHSTh CBOMCTBA MOKA3aTeIbHON (DYHKIIMU IIPU PEIIEHUH 3a/1a4;

BJIQJIETh MOHATHEM Jorapupmuueckast QyHKIUS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSTh
cBo¥icTBa Jlorapu(MU4eckoi PyHKIMH MTPH PELLICHUHN 3a/1ay;

MIPUMEHSATH NPH PEeLICHUHN 3a]a4 IpeoOpazoBaHus rpaduKOB QYHKIIHIA;

CTPOMTH TpapUKH U IPUMEHSATDH K PELICHUIO 3a/]1a4, B TOM YHCIIE C TapaMeTpoM;

BJIQJIeTh MOHATUAMU NepBOOOpa3Has GYHKIM, ONpEeAETICHHBIN HHTErpa;

pUMeHITh TeopeMy HeroTona—JIeiiOHuIa 1 ee CIeCTBUS A pelIeHus 3a1ay;
BIIaJIETh OCHOBHBIMU MOHATUSMU KOMOMHATOPUKH U YMETh UX IPUMEHSTH MPU PEIICHUH
3a1a4;
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HMMETh TPeJICTaBJIeHne 00 OCHOBAX TEOPUU BEPOSTHOCTEI;

OTIEPHPOBATH MOHATHUSMHU: YaCTOTa M BEPOSTHOCTH COOBITHS, CyMMa M IPOU3BEICHHE
BEPOATHOCTEH, BEIYMCIATH BEPOATHOCTH COOBITHI HA OCHOBE IOJICYETA YMCIIa UCXOJIOB;
OTIEPHPOBATH OCHOBHBIMU ONHCATEILHBIMU XapaKTEPUCTUKAMU YHUCIOBOTO Habopa,
MOHATHEM IeHepaJIbHAsI COBOKYITHOCTh M BEIOOPKOI U3 Hee;

UMETh TMPEJCTaBIICHHUE O IUCKPETHBIX W HENPEPBIBHBIX CIyYalHBIX BEIWYMHAX U
pacripeniesieHusIX, 0 He3aBUCHMOCTH CITyYailHBIX BEIMYHH;

UMETh TMPEJACTABIEHHE O MATEeMAaTHYEeCKOM OXHIAHUA W JHUCIEPCUU CIyYalHBIX
BEJIMYMH;

UMETh MPEJCTABICHHE O COBMECTHBIX PACIIPE/ICICHUSIX CITyJailHBIX BEJTHYNH;

MOHMMAaTh CyYTh 3aKOHa OOJIBIIMX YHCENI H BBIOOPOYHOTO METOAA H3MEpPEHHS
BEPOSITHOCTEM;

UMETh TIPEJICTaBICHHE O HOPMAJIBHOM pACHpEACICHUA M TPUMEpax HOPMAIIbHO
pacrpenieleHHbIX CITy4aifHbIX BEJTMYNH;

UMETh MPEJCTABICHHE O KOPPEISIUH CITyIalHBIX BEINYHH;

pemaTh pa3Hble 33a4M MOBBIIEHHOW TPYTHOCTH;

aHAM3UPOBATh YCIOBHE 3a/1a4M, BBIOMpPATh ONTUMAIBHBIA METOJA pEUICHUS 3a1adH,
paccMaTpuBasi pa3InIHbIC METOIBI;

CTPOHWTH MOJENb PEIICHUs 3aJadd, ITPOBOJWUTH JOKa3aTeNbHBIC PACCYXKICHUS TIpU
pelIeHIH 3a]a4H;

pemath 3aaauyu, TpeOyrolme nepedopa BapUAHTOB, MPOBEPKU YCIOBUHM, BbIOOpa
ONITUMAIILHOTO PE3YNIbTaTa;

aHAJIM3UPOBATh W HHTEPIPETHUPOBATH IMOJYyYEHHBIE PEUICHUS B KOHTEKCTE YCJIOBHS
3a/1auM, BHIOMPATh pPELICHUs, HEe TPOTHBOpEYAIie KOHTEKCTY;

MEePEeBOJIUTh MPHU PEHIeHUH 3aJaud MHGOpPMAIUIO U3 OJHOM (OPMBI 3amucH B APYIyIo,
WCIIOJB3YS IPH HEOOXOIMMOCTH CXEMBbI, TAOJIHIIBI, TpaUKu, TUarpaMMBl.

BblnyCKHllK noJiyuum 603M0HCHOCHLb HAYUYUMbCA .

pa3BUTh NPEICTABICHHE O 4YHUCIE M YHCIOBBIX CHUCTEMaX OT HaTypallbHBIX J0
JNEMCTBUTENBHBIX YHCEN; O POJIM BHIYMCICHUI B UEIOBEUECKOI MPAKTUKE;

CBOOOZHO  BBIMIOJIHATH  TOXKJCCTBEHHBbIE IPEOOpa3oBaHUs JIOTAPUDMHUYECKUX U
CTETIeHHBIX BBIPAKEHUM;

CBOOOJHO ONpEeNeNsaTh THUI M BBIOUPATh METOJ pEUICHHS IOKa3aTeNbHBIX MU
norapu(MUYECKUX YpaBHEHHH U HEPAaBEHCTB, WPPALMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI TMHEHHBIX YPAaBHEHU;

pelaTh OCHOBHBIE TUIIBI YPAaBHEHUN U HEPABEHCTB C MapaMeTpaMu;

OTIepUPOBATH MOHITHEM MEPBOOOPA3HON PYHKIMU IS PEIICHUS 33124,

OBJIAaJIETh OCHOBHBIMU CBeleHUsSMU 00 wuHTerpane HproTona—JleiOHuna u ero
MPOCTEHIINX TPUMEHEHUSX;

YMETb BBIMOJHATh TNPUOIMKEHHBIE BBIYUCICHHUS (METOABI pEIISHUS ypaBHEHUH,
BBIYHCIICHUS OTPE/ICTICHHOTO HHTerpaa);

YMETh NPUMEHSATh MPUJIOKEHUE IPOU3BOJIHON U ONPEAEIEHHOTO0 UHTErpalla K pEeIeHUI0
3a/1ay €CTECTBO3HAHUS;

MMETh MPEJCTaBIEHUE O CTATUCTHUYECKHX THUIOTE3aX M TMPOBEPKE CTATUCTHUYECKOU
TUIIOTE3bI, 0 CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAUUMOCTH;

HMMETb MPEJCTaBICHUE O KOJAUPOBAHUH, IBOMYHOM 3aMIUCH, TBOUYHOM JIEPEBE;

16



BJIAJIETh OCHOBHBIMHM THOHATHUSIMH Teopuu TpadoB (rpad, BepmuHa, peOpo, CTENECHb
BEPILIUHBI, yTh B Tpade) U yMETh MPUMEHSATh UX MIPH PEIICHUU 33]1ay;

HUMETh IPEJCTABIIEHUE O IEPEBbSIX U YMETh IPUMEHSATD IIPU PEILICHUU 331a4;

BJIAJECTh IOHSATUEM CBA3HOCTh U YMETb IPUMEHSATH KOMIIOHEHTHI CBS3HOCTH IIpH
pEeLIeHNH 3a]1a4;

YMETh OCYHIECTBIIATH IyTH IO pedpam, 00Xo 16l pedep U BepIinH rpada;

UMETh TMPEJCTAaBICHHE O BHIOOPOYHOM KOI(D(DUIMEHTE KOPPEISIIUA ¥ JTHHEWHOU
perpeccuy;

UMETh NPEJCTABICHUE O CTATUCTUYECKUX THIOTE3aX M IPOBEPKE CTATUCTUYECKOU
TUIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;

HMMETh IPEJCTABIECHUE O CBSI3U IMIIUPUUYECKUX U TEOPETUUECKUX PaCIPEICIICHU;

HMMETh MPEJCTABIEHNE O KOJUPOBAHUH, TBOMYHON 3alKCH, JBOUYHOM JIEPEBE;

BJIJICTh TOHSATHUEM CBA3HOCTh U YMETh IMPUMEHSATH KOMIIOHEHTBI CBSI3HOCTU IpU
pelLIeHNH 3aa4.

Hcnonv3oeamv npuodpemenHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmU U
HOBCEOHEBH O IHCU3HU ON1A:

JTIOKa3aTeNbHBIX PACCY)KJICHHUI B CUTyallMsIX MMOBCEIHEBHOM KU3HM, NMPU PEIICHUH 3a7a4
W3 IPYTrUX MPEIMETOB;

COCTaBJICHUS U PEUIEHUS YpaBHEHUU, HEPABEHCTB, MX CHUCTEM MpPH pPELIEHUH 3a/ad
IPYrux y4eOHbIX IPEIMETOB;

BBITIOJIHEHUSI OLIGHKH MPaBJIONOAO0OMS pe3ylbTaToB, MOJY4aeMbIX TIPU pPELICHUU
Pa3IMYHBIX YpaBHEHH, HEPABEHCTB U MX CHCTEM IPHU PEHICHUU 3a7a4 APYrUX y4eOHbIX
MPEeIMETOB;

COCTaBJICHUS U PEILICHUS] YPaBHEHUI U HEPABEHCTB C MapaMeTpaMH MpU PELIeHUH 3a/1ad
JPYrux y4eOHbIX IPEIMETOB;

WCII0JIb30BAHUS MPOTPAMMHBIX CPEJICTB MPHU PEIIEHUU OTAEIbHBIX KJIaCCOB YPaBHEHHUM U
HEPaBEHCTB;

3alMcH, CpPaBHEHMS, OKPYTJIECHUS UYHUCIOBBIX JaHHBIX pEAIbHBIX BEIUYUH C
WCIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHHUS;

ompezeneHus mno rpadhukaM U UCIOJIb30BAHUS IPU PElICHUs MPUKIAAHBIX 3a7a4 CBOHCTB
pEaIbHBIX TMPOILIECCOB W 3aBHCUMOCTEH (HAaMOOMNbIIME W HaWMEHBIIME 3HAYCHUS,
MPOMEXYTKA BO3pacTaHusi U yObIBaHMS (YHKIIHH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACUMIMTOTHI, TOUKH Meperuda, nepuo u T.11.);

ompeseNneHus 1no rpadukaM MpPOCTEHIINX XapaKTEPUCTHK MEPUOTUYECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHKE, MY3bIKE, PAJAUOCBS3H U Jp. (aMILTUTY/, IEPUOJ U T.11.);
WHTEPIPETUPOBAHUS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalIUU;
pelieHnus TPUKIAIHBIX 3a7ad U3 OWONOTWH, (DU3UKH, XUMUHU, SKOHOMHUKH U JPYTUX
MPEAMETOB, CBSI3aHHBIX c UCCIIeI0BAaHUEM XapaKTePUCTUK MPOIIECCOB;
WHTEPIPETUPOBAHMS TIOJYYEHHBIX PE3YyIbTaTOB;

MPAKTUYECKUX pacueToB Mo (opMmylaM, € HCIOJb30BAaHHEM IPU HEOOXOIUMOCTU
CIPAaBOYHBIX MaTepUaIoB, KalbKyIsATOPa, KOMIbIOTEPA;

MOCTPOEHHUSI M UCCIEOBAHUS TPOCTEUIINX MATEMATUUECKUX MOJIETIEH;

BBIYHCIICHUS WM OLICHUBAHUS BEPOSATHOCTH COOBITHIA B peallbHOM KU3HH;

BBIOOpA MOAXOAAIIETO METO A MPEACTABICHUS H 00pabOTKU TaHHBIX;

ONMCAHUS U UCCIIEIOBAHUS C IOMOIIBIO U3Y4aeMbIX OHSATUN PeaJIbHBIX 3aBUCUMOCTEN;
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MHTEPIPETAlUU PE3yJIbTATOB PEIICHUS 3aa4 C Yy4€TOM OIPaHUYECHUM, CBA3AHHBIX C
pEAIbHBIMU CBOMCTBAMU PAaCCMaTPUBAEMBIX IIPOLIECCOB U SIBJICHUM;

pelIeHs] TeOMETPHUECKUX, (PU3MUECKIX, SKOHOMHUYECKUX U JAPYTUX MPUKIAJHBIX 3a/a4,
B TOM YHCJI€ C HCIIOJIb30BAaHHEM IPU HEOOXOJMMOCTH CIPABOYHBIX MATEPUATIOB.

Moayas «I'eomerpus»

Bbmycmum Haysumca:

IIOHUMAThb 3HAYCHHUC TI'COMCTpPHUHM JIA PCIICHHA 3aaa4, BO3HUKAOIWX B TCOPUHU U B
MIPAaKTHUKE; MIUPOTY NPUMEHEHUS N€OMETPUYECKUX 3HAHUM K aHAIU3Y U HUCCIEIOBAHUIO
peaJIbHBIX MTPEIMETOB U SIBJICHUN B IPUPO/JIE U OOILECTBE;

IMOHUMATh 3HAYCHHUC IMPAKTHUKHW KW BOIPOCOB, BO3HHUKAIOOIUX B caMoi reoMeTpru, Iy
(hopMUpOBaHUS U Pa3BUTHS T€OMETPUM KaK MAaTEMAaTUUECKOU HAYKH;

HUMCTh MPCACTABJIICHHUA O BO3MOXHOCTH I'COMETPHUH JId OIIMCAHHA CBOMCTB PCATBbHBIX
MPEIMETOB M UX B3aUMHOTO PACTIOJIOKEHUS;

OCO3HAaBAaTh  pPOJIb AKCUOMATHKH B  TE€OMETPHH; BO3MOXXHOCTH  IOCTPOCHUS
TCOMETPHUICCKUX TeOpI/II\/'I Ha aKCUOMATHYECKOU OCHOB€, 3HAUYCHUEC AaKCHOMATUKH OJIs1
Jpyrux o0nactel 3HaHUS U ISl IPAKTHKY;

pasznuuath TpeOOBaHUS, MpPENbsBISEMBbIE K JOKa3aTelIbCTBaM B T€OMETpUH, airedpe,
€CTCCTBCHHBIX, CONNAJIbHO—OKOHOMHWYCCKUX U TYMAHUTAPHBIX HAaYKaX, HAa IPAKTUKE;
BJIaACTH FCOMCTPUIYCCKUMHU  TMOHATHAMU TIpU PCIICHHM 3aJa4 W TPOBCIACHUHN
MaTEeMAaTHYECKUX PACCYXICHUM;

CaMOCTOSTEIEHO (POPMYIHpPOBATh ONPEACTICHUS T€OMETPUYECKUX (UTYp, BBIIBUTATH
THIIOTE3bl O HOBBIX CBOMCTBAaX M MpPU3HAKaX I'€OMETPHUYECKUX (UTYp M OOOCHOBBHIBATH
WM OTIpOBEpraTh X, 0000maTh MM KOHKPETU3UPOBATh PE3YJIbTAThl HA HOBBIX KJIaccaxX
(¢uryp, TpOBOAUTH B HECIOXHBIX Cly4dasx Kiaccuukanuio ¢Guryp mo pa3IudHbIM
OCHOBAHUSIM;

WCCIIEIOBAaTh YE€PTEXKH, BKIIIOYAsi KOMOWHAMK (DUTYp, U3BIEKaTh, HHTEPIPETUPOBATH H
peoOpa3oBbIBaTh HH(OPMAIIHIO, TPECTABICHHYIO Ha YePTeXkKax;

pemaTh 3aJa4d TeOMETPUYECKOTO COJICPKaHUs, B TOM 4YHCJIEC B CHUTYalMsX, KOTJa
QITOPUTM PEUICHHUS HE CIEAYeT SBHO M3 YCIOBHS, BBINOJHATH HEOOXOIUMBIC ISt
pelieHusl  3aJa4yd  JIOTIOJIHUTENIBHBIC  MOCTPOCHHS,  HCCIENOBaTh  BO3MOXHOCTb
MPUMEHEHHSI TEOpEeM U (OPMYJI JIJIsl pEIICHUS 3a/1a4;

yMeTh (POPMYIIMPOBATH M JIOKA3bIBATH TEOMETPUICCKUE YTBEPHKICHUS;

BJIQJICTh MIOHATHSIMHU BEKTOPBI M UX KOOPIAMHATHI;

YMETh BBINOJIHATH OTICPAIIMH HaJl BEKTOPAMH,

WCIOJIb30BaTh CKAJIIPHOE MPOU3BEICHHE BEKTOPOB MPH PELICHUH 3a]1ay;

MPUMEHSATh YPAaBHEHHE TUIOCKOCTH, (GOPMYIY PACCTOSHHS MEXIY TOYKAMH, YPaBHCHHE
cepsl IIpH PEIICHUHN 337134,

MPUMEHSTH BEKTOPBI U METO] KOOPAWHAT B IPOCTPAHCTBE MIPH PEIICHUH 3a7ay;

BIIAJIETh TOHATHSMU Tella BpalleHus (IWIMHIpP, KOHYC, map u cdepa), uX CeYeHHs U
YMETb MPUMEHSThH UX NIPU PEIICHUH 3a/ay;

BIIAJIETh TOHSATUSMHU KacaTeNbHbIE MPSIMbIE U IMJIOCKOCTH U yMETh MPUMEHSTh U3 MPHU
pElIeHUH 33]1aY;

MMETh TPEJICTABJICHUS O BIHUCAHHBIX M OMUCAHHBIX cepax U yMETh MPUMEHATh UX MPH
pEIICHUH 33]1aY;

BIIAJIETh MOHATHAMH 00beM, 00BEMbl MHOTOTPAHHHUKOB, TEJl BPAIIEHUS W MPUMEHITh HX
MIpH peIIeHUH 33]1aY;

MMETh TPEJCTaBICHHE O pa3BepTKe IWIMHIpPA MU KOHYCa, IUIOMIAJU MOBEPXHOCTHU
HWIMHAPA U KOHYCa, YMETh IPUMEHSTh UX MPHU PEIICHUH 33134,
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UMETH MPECTABICHHUE O IUIOIIAIN chepbl U yMETh MPUMEHSTH €T0 MPU PELICHUH 337134,
YMETh pelIaTh 3a7a4i Ha KOMOMHAIIMYM MHOTOTPAHHUKOB U TEJ BPALCHHS;

UMETh MpPEJACTAaBICHHE O MOJOOMM B MPOCTPAHCTBE W YMETh pellaTh 3aJadd Ha
OTHOIIIEHHE 00BEMOB H IIJIOIIAJICH MOBEPXHOCTEH MOAOOHBIX QUTYD.

Bbmycmum ROJIyuum 603MO0HCHOCHb HAYYUMIBCA .

MPUMEHSTH MPH PEIICHUH 33729 (OPMYITY paCCTOSHHS OT TOUKHU J0 TUIOCKOCTH;

BJIQJIETh Pa3HBIMM CIIOCOOAMM 33/aHUs YPAaBHEHUS MPSAMOW U yMETh NPUMEHSTh UX MPU
pEIICHUH 33]1aY;

HaxOJUTh PACCTOAHHUEC MCKAY CKPCUIUMBAOIIMMUCA HNPAMBIMHU, 3aJaHHBIMU B CHUCTCMC
KOOpJIMHAT;

MNPUMCHATL P PCHICHUN 3ada4 U JOKa3aTCIIbCTBE TCOPEM BCKTOpHBIfI METO4 N METO/
KOOpIMHAT;

WMETh TIPEJCTABJIICHUE O [BHKCHHUSIX B TPOCTPAHCTBE: MapaUICTHLHOM IEPEHOCE,
CUMMCTPpUHU OTHOCHUTCIIBHO IIJIOCKOCTH, HeHTpaHBHOﬁ CUMMCTpPUH, IMOBOPOTE
OTHOCHUTEIIHO TPSMOM, BHUHTOBOM CHMMETPHUH, YMETh NPHUMEHATh UX IMPU PEIIECHUU
3amaq;

HUMCTh MMPEACTABIICHHUA O HpeO6pa30BaHI/II/I HO)IO6I/I$I, TOMOTETHU U YMETH IMPUMCHATH UX
TIPH PEIICHUH 33]1aY;

HUMCETh NPEACTABIICHUC O TUITUHAPUICCKUX U KOHHYCCKHUX CCUCHUAX

UMETh MPEJCTaBICHHE O Kacarommxcs chepax u KOMOMHAIMU TeJ BpAIICHHS U YMETh
MPUMEHSTh UX MPH PEIICHUH 33]1a4;

HaXOJUTh OOBEM TapajUleNienue;a U TeTpadpa, 3aJaHHBIX KOOPAMHATAMH CBOUX
BEPIIINH;

WMETh TpEJCTaBlieHHne 00 akcuoMax oObeMa, NpPUMEHATh (opMyasl 00BEMOB
MPSIMOYTOJIBHOTO TapajuIeieNuIe/ia, MPU3Mbl M MHPAMUJIbI, TeTpadapa IMPH PEIICHUU
3ajay;

MPUMEHSTh TEOPEMBI 00 OTHOIICHUSX 00HEMOB TIPH PEIICHUH 3a]1a4;

MPUMEHATh WHTETPaN JUISI BBIYUCICHHS OOBEMOB M TIOBEPXHOCTEH TEN BpalleHHUs,
BBIYMCIICHUS IUIOMIAU c(hpepruecKoro mosica 1 00bemMa mapoBoro Clios;

yYMETh IPUMEHSTH (POPMYIIBI 0OBEMOB MPH PEIICHUHU 3a]1ay;

YMETh pelIaTh 33Ja4i Ha TNIOCKOCTH METOJIAMH CTEPEOMETPHUH.

Hcnonvzoeamov npuodpemennvle 3HAHUA U YMEHUA 8 NPAKMUYECKOU O0eAmenbHOCmuU U
HOBCEOHEBHO MHCUHU OT1A:

ONMCAHMS PeATIbHBIX CUTYallUi Ha S3bIKE T€OMETPUH;

peleHusl MPaKTUYECKUX 3aj]iad, CBSI3aHHBIX C HAXOXKICHUEM I€OMETPUYECKUX BEITMYUH
(ucrob3yst Mpu HE0OXOAUMOCTH CIPABOYHHUKH U TEXHUUYECKHE CPEJICTBA);

MOCTPOEHUH T'€OMETPUYECKUMHU MHCTpyMEHTaMM (JIMHE#Ka, YroJIbHUK, LHUPKYIb,
TPaHCIOPTHP);

COCTaBJICHUSI C HCIOJb30BAHWEM CBOWCTB TE€OMETPUYECKUX (UTYyp MaTeMaTHYecKHX
MoJieNel JUIs peIIeHus 3ajJad TNPAKTUYECKOro XapakTepa M 3ajJad W3 CMEXHbBIX
JMCLUIUIMH, UCCIEIOBAHNUS TOTYUYE€HHBIX MO U MHTEPIIPETalluy pe3yibTaTa.
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Copepxxkanue yueOHOT 0 nmpeaMera

10 kaacce

Moayab «Ajredpa u HayaJIa MATEMATHYECKOI0 AHAJIU3A»
(102 yaca)

IMoBTOpeHue MaTepuaia 7-9 kiaaccos (3 yaca)

I'nasa 1. [loBTOpeHue u pacmupenue cBeaennii o pynkuuu (11 yacos)

HauGonpiee u HauMmeHbllee 3HaueHUs (QyHKIUU. YETHbIE M HEUETHBIE (PYHKIIHU.
[TocTpoenue rpadukoB (QyHKIUN C MOMOIIBIO T€OMETpUUECKUX INpeoOpasoBaHuil. OOpaTHas
¢byHkMs. PaBHOCHIIBHBIE ypaBHEHUS! M HEPABEHCTBA. METO/1 HHTEPBAJIOB.

I'naBa 2. Crenennas pynkuus (17 yacos)

CrenenHas QyHKUMS C HaTypaibHbIM Noka3aTesneM. CreneHHas (QyHKIUS C LEIbIM
nokasareneM. Onpesenenye KOpHsS n — oif crenenn. @ynknus y = V/x . CBoiicTBa KOPHS 71 — Oif
crenend. OnpeeieHrne U CBOICTBa CTENEHH ¢ pallMOHaJIbHBIM IOKa3aTeseM. MppannoHanbHbie
ypaBHEeHHA. MeToJ paBHOCWIBHBIX IpeoOpa3oBaHUil [UIsl pelIeHUsT HppallMOHAIbHbIX
ypaBHeHUH. ppanroHaIlbHbIE HEPABEHCTBA.

I'nasa 3: Tpuronomerpuueckue GyHkiuu (27 4acos).

Pannannas mepa yrna. Tpuronomerpudeckue (GyHKIIMH YMCIOBOTO apryMeHTa. 3HAKU
3HaYEHUN TPUTOHOMETPUYECKUX (QYHKUUNA. YETHOCTP M HEYETHOCTH TPUTOHOMETPHUUECKUX
¢byuakmuii. Tlepuoawueckne ¢ynknuu. CpoiictBa M rpaduku (GyHKIUHA y =SiN X,y = COS X.
CpoiictBa u rpaduku  ¢GyHKUUN Y =tgx,y =Ctgx. OCHOBHBIE = COOTHOUICHHSI MEXAY

TPUTOHOMETPUYECKUMH (YHKUUSAMHU OJHOTO M TOrO K€ aprymeHtra. DOpMylbl CIIOKEHHUS.
®opmynbel npuBeneHus. DopMynbl JBOWHOTO W TOJIOBUHHOTO yriioB. CymMa W pa3HOCTH
cuHycoB (kocuHycoB). @Dopmynbl MpeoOpa3oBaHUs MPOU3BEICHUS TPUTOHOMETPUUYECKUX

(GYHKIIUNA B CYyMMY.

I'naBa 4: TpuroHomeTrpuyeckne ypaBHeHusi 1 HepaBeHcTBa (15 yacoB).

VYpaBuenune €0S X=b. Vpasuenue sin x=b. Ypasuenus tg x=b u ctg x=b. OyuxHH
y=arccos x, y=arcsin x, y=arctg X m y=arcctg X. TpuroHomerpuyeckue ypaBHECHUS,
CBOJAINMECH K anreOpandeckuM. PeleHWe TPUTOHOMETPUYECKMX YPAaBHEHHH METOOM
Pa3IoKEHHs Ha MHOXKHTENH. PellieHne mpoCcTeHIniux TPUrOHOMETPHYECKUX HEPABEHCTB.

I'nasa 5: IlpousBoanas u eé npumeHenue (26 yacos).

[Npencrasienue o npeneie GYHKIUUA B TOYKE W O HEMPEPHIBHOCTH (YHKIMH B TOYKE.
3ajaya 0 MIHOBCHHOW CKOPOCTH M KacaTelbHOU K rpaduky ¢yHkiwu. [IoHsITHE MPOU3BOIHOM,
[TpaBuia BBIYMCIICHHS MPOU3BOAHBIX. YpaBHEHHE KacarelbHOW. [IpH3HAKW BO3pacTaHHs |
yObiBaHus (QYHKIHH. TOYKH dKCTpeMyMa (yHKIUH. [IpUMEHEHHE MPOM3BOIAHOW TpH
HAXOX/ICHUHM HaWOOJIBIIEr0 W HaWMEHbIero 3HaueHui QyHkuuu. IlocTpoeHue rpaduKoB

(b yHKIIHIA.
IMoBTopeHnue (3 yaca)

pra)KHCHI/IH JUIs TIOBTOPCHHUA KypcCa anre6pbl Y HayajJ MaTeMaTu4deckoro aHammsa 10
KJ1acca.
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10 kiaacce
Moayan «I'eomeTpus» (68 yacoB)

I'naBa 1. Beenenne B crepeomerpuio (8 yacoB)

OCHOBHBIE TOHATHUSI CTCPCOMCTPHU. AKCHOMEI CTCPCOMCETPHH. CJ'ICIICTBI/IFI n3 axKCuom
crepeomerpun. [IpoctpancrtBennsie purypsl. HauanbHble mpeacTaBieHHs] O MHOTOTPaHHHUKAX.
Meron ceueHuil.

I'naa 2. [TapanneabHocTs B npocTpancTBe (15 yacos)
B3anMHOe pacrosnoxkeHue [IByX MNpsAMBIX B mpocTpaHcTBe. llapamnenbHOCTs mOpsMOW H
mwiockoctu. IlapamnensHocTs miockocteil.  [IpeoOpasoBanust ¢uryp B MPOCTpPaHCTBE.
[TapannensHoe nmpoekTpoBanue. CIPOEKTUPYEM Ha IIOCKOCTb.

I'nasa 3. [lepneHaAnKyJsIpHOCTH B MpocTpaHcTBe (26 4acoB)
Yron Mexay nOpsMbIMA B IpocTpaHcTBe. [lepneHauKynsipHOCTh MPSAMOM U IJIOCKOCTH.
[Iepnengukynsap u HakinoHHass. Teopema O TpEX MEPHEHIMKYISIPAX. YTOI MEXKIY NPSIMON H
IJIOCKOCTBIO. [IByrpaHHbI yroja. Yros Mexay IUIOCKOCTaMU. [lnomaas opToroHaibHOU
MIPOEKIIUNA MHOTOYTOJIbHUKA. «CTEpEeOMETPUUECKOE» PACIIOIOKEHHUE IBYX MPAMBIX.

I'naBa 4. Muororpannuku (15 yacoB)
[Ipusma. Ilapamnenenunen. Ilmpammma. Yceu€HHas nupamuaa. [lmatoHOBBI  Tena.
I'eomerpuueckoe Teno.

Hrorosoe noBropenne Kypca reomerpun 10 kiacca (4 yaca)
AKCHOMBI CTEPEOMETPUM W WX cieACTBHA. [lapamienbHOCTh TPAMBIX U IIOCKOCTEH.
[lepneHUKYISIPHOCTh TMPAMBIX W IUIOCKOCTeH. MHororpanHuku. I[lmomaanm  OGOKOBBIX
MOBEPXHOCTEN MPU3MBbI U TUPAMUJIBI.

11 kaacce

Moayab «Ajredpa u HaYaJIa MATEMATHYECKOT0 AHAJIU3a»
(102 gaca)

IoBTOpenue marepuaia 10 kaacca (3 yaca)

I'nasa 1: Tloka3aTeabHast u Jjorapupmudeckas pynkuuu (28 yacos)
CreneHb ¢ TPOM3BOJILHBIM JICHCTBUTEIBHBIM —IOKa3aTedeM. IlokaszaTenbHas —(YHKIIHS.
[TokazarenbHble ypaBHeHHs. I[lokaszaTenbHble HepaBeHCTBAa.  JlorapuM H €ro CBOMCTBA.
Jlorapupmuueckas GyHKIus U ee cBoiicTBa. Jlorapudmudeckue ypaBHenus. Jlorapudmuueckne
HepaBeHCcTBa. [Ipou3BoIHBIE MMOKA3aTEIbHOMN M JTorapu(MHUecKOi QyHKIHIA.

I'naBa 2: Uuterpan u ero npumenenue (11 yacos).
IlepBooOpa3nas. ITpaBuna HaxoxJaeHUs nepBooOpasHOU. Ilnomans KpUBOJIUHEWHONW Tpanenun.
OnpenenéHuplii nHTErpaji. Berunucnenue o6beMoB Tel.

I'nasa 3: Daementbl koMOnHaTOpKH. BuHoM HeloToHa (12 yacos).

Meton marematnyeckoil mHaykuuu. [lepecranoBku. Pazmemienus. Coderanus (KOMOWHAIUH).
bunom HeroTona.
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I'naBa 4: DiaemeHTHI Teopuu BepositHocTel (13 yacoB)
Onepauun Hajg coObITHSAMHM. 3aBUCHMblE W He3aBUcHMble coOblTHd. Cxema bepHymiu.
CnyvaiiHble BETUYHUHBI U UX XapaKTEPUCTUKU

IMoBTOpenue (35 yacon)

11 knace
Moayasb «I'eomeTpus» (68 yacoB)

I'nasa 1. KoopanHaThl 1 BeKTOpBI B npocTpancTBe (16 yacos)
JlexkapToBbI KOOPAMHATHI B IpocTpaHcTBe. BekTopsl B npoctpaHcTBe. ClI0KEHUE U BHIYMTAHUE
BEKTOPOB. YMHO)KEHHE BEeKTOpa Ha uucio. ['omoreTus. CkalasipHOE MPOU3BEIEHUE BEKTOPOB.
I'eomeTrpuueckoe MeCTO TOUEK MPOCTPAHCTBA. Y paBHEHHE MJIOCKOCTU. UeThIpEXMEPHBIN KYO.

I'nasa 2. Tena Bpamenus (29 yacos)
Hunuaap. Kombunanuu umnuaapa u npusmsl. Konye. Yceu€unsiit konyc. KomOunanuu konyca
u nupamuel. Chepa u map. YpasHenue cepsl. B3anmHoe pacrnonoxenue chepsl U INIOCKOCTH.
MHororpaHHuky, BHUCaHHbIE B cdepy. MHOrorpaHHUKH, OIHUCAaHHBIE OKOJIO C(]epHl.
KomMOunanuu nununapa u chepsl, KoHyca U cQepsl.

I'aasa 3. O0bémp Te. [omans chepni (17 yacos)
O6béM Tena. @opMybl 1Sl BEIUMCICHUS 00bEMa pu3Mbl. QopMyIIbl ISl BBIYUCIEHUS 00BEMOB
nupaMuibl U yceu€HHor nupamuasl. O0bEMBI Ten BparieHus. [lmomans cdeprl. Onpenenenne
MUHKOBCKOTO.

Hrorosoe noBropenne kypca reomerpun 10-11 kiaccos (6 yacoB)

AKCHOMBI CTEpPEOMETPUU U MX ciencTBUA. [lapannenbHOCTh MPSAMBIX, OPSIMONW M TIOCKOCTH.
CkpenmuBatomuecs: npsimble. [lapannensHocTh miockocteil. [lepneHauKyIsIpHOCTh NPAMON U
mwiockoctu. Teopema o TpEX MNEpPHEHAUKYNISApax. YToa MeEXAy HOpsIMOW M IUIOCKOCTBIO.
JByrpanubiii yroJ. IlepneHAUKYISIPHOCTh IUIOCKOCTEH. MHOTOTrpaHHMKHU: TapajuiesIenune],
npu3Ma, NUpaMuja, IUIOIaauM WX noBepxHocTeil. LunuHzap, koHyC W map, MIOMAAM HX
noBepxHocTei. O0BEMBI Ten. Bektopsl B mpoctpancTBe. JleiicTBusa Han BekTopamu. CKalsspHOE
Mpou3BeieHne BeKTOpoB. [loBTOpeHre Teopuu U pelieHne 3a/1au 1o BceMy Kypcy T€OMEeTpHHU.

TemaTH4yeckoe MJIAHUPOBAHUE

10 kaace
Moayab «Ajredpa u HayaJIa MATEMATHYECKOT0 AHAJIHA3A»

Ne Tema pasnesa, ypoka Kox-Bo yacos
YPOKa

IHOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanyeckue qpoou 1
2 VYnpoieHue BbIpaXeHUi, coiepKalux KBaJpaTHbIe KOPHH 1
3 Pemrenue ypaBHenuil. PelieHne HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACIIUPEHUE 11
CBEJIEHU O ®YHKIIUU

4 Haubounbiiee n HauMeHblee 3HaUeHUs QyHKIMK 1
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S) Yérnpie 1 HeUETHBIE (DYHKIUU 1
6 [TocTpoenue rpadgukoB GyHKIUH C TOMOIIBIO T€OMETPUIECCKIX 1
npeoOpa3oBaHmit
7 Cmapmoswlii KOHMpPOJib 1
8 Ob6patHast GyHKIUS 1
9 I'padux oOpaTHON GyHKITUN 1
10 PaBHOCHIIbHBIE YpaBHEHHS 1
11 PaBHOCWIIBHBIE HEpABEHCTBA 1
12 MeTo1 UHTEPBAJIOB 1
13 3aKperieHre MET01a HHTEPBAJIOB 1
14 Konmponvnan paboma Nol 1
I'nasa 2: CTEIIEHHAS ® YHKIUSA 17
15 CrenenHas QyHKIMS C HAaTypaJIbHBIM NOKa3aTeleM 1
16 CrenenHasi GQyHKIMS C LIETBIM [TOKA3aTEIeM 1
17 Onpenenenre KOpHs N-i CTENEHN 1
18 DyHKIINH Y= Vx , X CBOMCTBa U rpaduKu !
19 CBoWCTBa KOPHS 11 — Ol CTENICHN 1
20 [IpuMeHeHne CBOMCTB KOPHS 1 — OﬁvCTeHeHI/I IIpY YIIPOILLEHUU 1
BBIpQKCHUH
21 3aKperuIeHne CBOMCTB KOPHS 7 — OM CTENIEHH 1
22 Konmponvnas paboma Ne? 1
23 OnpeneneHue U CBOMCTBA CTEIEHH C 1
palMOHAIBHBIM NIOKA3aTeNIeM
o VYrpoiieHne BeIpaKeHUH, 1
CoJIepKalluX CTENEHb C PALIMOHAIBHBIM NT0Ka3aTeIeM
25 HppanmonanbHbie ypaBHEHUS 1
26 Pemienne nppanoHaIbHBIX YpaBHEHUN 1
97 Mertos paBHOCHIIBHBIX NTpeoOpa3zoBaHUi A1l peLLIeHH 1
UppaLMOHAIIBLHBIX YPABHEHUH
28 Pemenne ynpaxHeHHA 1
29 HppanmonanbHple HEPaBEHCTBA 1
30 Pemienne nppanmoHaIbHBIX HEPABEHCTB 1
31 Konumponvnasn paboma Ne3 1
I'nasa 3: TPUT'OHOMETPUYECKHUE ®YHKIIUHU 27
32 Pannannas mepa yria 1
33 Enunast okpy»KHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 1
34 OmnpezeneHre cUHyca, KOCUHYCa, TAHT'€HCA M KOTaHTeHCa 1
35 3akpernieHre onpeeeHui CHHyca, KOCUHYCa, 1
TaHreHca U KOTaHI'eHca
36 3HaKM 3HaYeHUH TPUTOHOMETPUUECKUX (QYHKIUH 1
37 YETHOCTh M HEYETHOCTh TPUTOHOMETPUUECKUX (QYHKIIMH 1
38 Ilepuoanyeckue GyHKIUN 1
39 CaoiictBa 1 rpaduk GyHKIUH Y = Sin X 1
40 CBoiicTBa u rpaduk GyHKIMH Y = COS X 1
41 CaoiicTBa u rpaduk GyHKIMHU y = tg X 1
42 CaoiicTBa u rpaduk pyHKIMHU y = ctg X 1
43 Konmponsnas paboma Nod 1
44 OcCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA 1
45 Tpuronomerpudeckre GyHKIUHU YTIOBOTO apryMeHTa 1
46 CHHYC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH apIryMEHTOB 1
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47 TaHreHc CyMMBI U Pa3HOCTH ApI'yMEHTOB 1
48 VYnpoineHre TPUroHOMETPUIECKUX BBIPAKEHH C UCTIONIb30BaHueM | 1
bopMyIT CIIOKESHUS
49 DopMyIbl TPUBEICHUS 1
50 3akpemieHre GopMys MpUBEACHUS 1
o1 DopMyIbl JBOMHOTO yria 1
52 DOopMyIIbl TIOHUKEHUS CTENICHU 1
53 VYnpoieHue TPUroHOMETPUIECKUX BBIPAKEHHI C UCIIONIb30BaHueM | 1
(dhopMyn TBOMHOTO yriia U HOHW)KEHUS CTENICHH
54 [Ipeobpa3oBaHre CyMM TPUTOHOMETPHUECKUX (YHKIUHN B 1
IPOM3BEICHUS
55 3akperuieHre npeoopa3zoBaHui 1
CYMM TPUTOHOMETPUYECKUX (DYHKIHIA B IPOU3BEICHUS
56 [IpeoGpa3oBanue Mpon3BeIeHUN TPUTOHOMETPUYECKUX QYHKIUI B 1
CyMMy
57 3akpernieHue npeodpazoBaHUil MPOU3BEACHUN TPUrOHOMETpHUecKux | 1
byHKIMI B cyMMy
58 Konumponvnan paboma NeS 1
I'naBa 4: TPUTOHOMETPUYECKHUE YPABHEHUS 1 15
HEPABEHCTBA
59 VYpaBHeHue cos X = b 1
60 Perrenne ypaBuenuii C0S X = b 1
61 VYpaBuenwue sin X = b 1
62 Perrenne ypaBHenwuii Sin X = b 1
63 VYpaBuenus tg X =buctgx=Db 1
64 dyHKIME Y = arccos X, y = arcsin X, y = arctg X u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPUYECKUX (DYHKITHI 1
66 TpuronomeTpudeckre ypaBHEHHUs, CBOIAIINECS K anredpandeckum | 1
67 OHOPOHBIE TPUTOHOMETPHUYECKUE YPABHCHHS 1
68 Pemienne o tHOPOAHBIX TPUTOHOMETPUUECKUX YPABHEHUN 1
69 JIBa OCHOBHBIX METO/Ia PEIICHHUS TPUTOHOMETPUYCCKHUX ypaBHeHU | 1
Pemenre TpUrOHOMETPUYECKUX YPaBHEHUH 1
70 METOJIOM BBEACHHS HOBOM MEPEMEHHON
Y METOZIOM PAa3JIOKECHUSI HA MHOYKHUTEIIH
71 Pemenne npocTedux TPUrOHOMETPUYECKUX HEPABEHCTB 1
72 3akperuieHre pelIeHus] TPUTOHOMETPHYECKUX HEPAaBEHCTB 1
73 Konumponvnas paboma No6 1
Iaasa 5: MPOU3BOJHAS Y EE MIPUMEHEHUE 26
74 [IpencraBnenue o npenene GYHKIMH B TOUKE 1
75 [IpencraBienne 0 HEMPEPHIBHOCTH (PYHKIIMU B TOUKE 1
76 3aaui 0 MTHOBEHHOM CKOPOCTH U KacaTesbHOM K rpaduky gpyHkimun | 1
77 Onpenenenne Nponu3BOIHON 1
78 Dopmynsl quddepeHpoBaHus 1
79 Brruncnenue npou3BoAHbBIX C TOMOLIBIO (POPMYIT 1
quddepeHrpoBaHus
80 [TpaBuna muddepeHurpoBanus 1
81 JuddepennmpoBanue ca0xHON QyHKINN 1
82 Pemenue ynpaxseHui 1
83 YpaBHeHUe KacaTelbHON K rpaduKy QyHKIUN 1
84 CocraBneHne ypaBHEHUs KacaTelabHOH K rpaduky QyHKIMH 1
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85 3akperuieHne ypaBHEHHsI KacaTeJIbHOM K rpaduKy QyHKIun 1
86 Konmponsnas paboma Ne'l 1
87 [TpumMeneHre MpOW3BOTHOMN ISl NCCIENOBAHUS (QYHKIHH 1
88 HccnenoBanue GyHKIIMKA HA MOHOTOHHOCTD 1
89 Touku 3kcTpeMyma HyHKIHH 1
90 Touku 5KCTpeMyMa U X HaXO0XKJICHUE 1
91 HccnenoBanue GpyHKIMHA HA SKCTPEMYMBI 1
92 Haxoxnenne HauOOJIBIIEr0 U HAUMEHBIIIET0 3HAYCHUI 1
HeTPEePHIBHON (QYHKIIMH HA IPOMEKYTKE
93 [IpakTHKyM Ha HaXOKJCHNUE HAMOOJBIIEr0 ¥ HANMEHBIIIETO 1
3HaYEHUH HENPEePHIBHON (QYHKIIMU HA IPOMEXKYTKE
94 Pemrenue 3ama4 Ha HaXOXKICHHUE HavH60nLumx 1 HaNMEHBIIINX 1
3HaYCHHUU
95 [Toctpoenue rpadukoB QyHKIHHA 1
96 VccnenoBanme GpyHKIMM 1 ocTpoeHne rpaduka QyHKINU 1
97 Cas13b Mex 1y rpagukoM QYHKUINU U TpaUKOM MPOU3BOJTHON 1
JaHHOU (QYHKITMN
98 [TpumMeHeHre BTOPOY IPOW3BOTHON TPH MCCIIEIOBaHUH (PYHKITHIA 1
99 Konmponvnas paboma No8 1
IMMOBTOPEHHUE 3
100 [ToBTOpEeHue yueOHOTO MaTepuaa 1o TeMe: 1
«[IpeobpazoBaHme TPUTOHOMETPUIECKHUX BBIPAKCHUN)
101 IToBTOpenune yuebHOro Matepuana mo teme: «lIponsBogHas 1
102 3aKITIOYUTENBHBIA YPOK 1
10 kace
Moayas «I'eomeTpus»
Ne Kous-Bo yacos
Tema pasjaesnia, ypoka
ypoka
I'nasa 1: BBEJEHUE B CTEPEOMETPHUIO 8
1 OCHOBHbIC TIOHSTHS CTEPEOMETPHH 1
2 AKCHOMBI CTEPEOMETPUH 1
3 CriencTBuUs U3 aKCHOM CTEPEOMETPHH 1
4 [IpuMmeHeHne akCHOM CTEPEOMETPUH U UX CIENCTBUI 1
5 [TpocTpaHcTBEHHBIE GUTYPEI 1
6 HauanbHbie ipeacTaBieHwsi 0 MHOTOTpaHHUKAX 1
7 Meron ceuenuit 1
8 Konmponvnas paboma Nel 1
I'nasa 2: IIAPAJUVIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapannenbHble IpsiMble B IPOCTPAHCTBE 1
10 CkpemuBaroniyecst npsiMbI€ B IPOCTPAHCTBE 1
11 B3anMHoe pacroioskeHHe JBYX MPSIMbIX B IPOCTPAHCTBE 1
12 [TapanienbHOCT NPSAMOM U INIOCKOCTH 1
13 [Ipu3Haky napajiieIbHOCTH NPSMON U IJIIOCKOCTH 1
14 Pemenue 3aa4 no teme: «IlapannensHocTs npsMoii U mockocTu» | 1
15 Pemenue ynpaxseHui 1
16 [TapannenbHble MIOCKOCTH 1
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17 IIpu3Hak napajuieIbHOCTH IBYX INIOCKOCTEN 1
18 CBoiicTBa MapajyIeNIbHBIX IJIOCKOCTEH 1
19 IIpeo6pazoBanue Guryp B mpocTpaHcTBE 1
20 Bupl npeoOpa3oBanuii B IpoOCTpaHCTBE 1
21 [TapamiensHoe MPOSKTHPOBAHUE 1
22 CBoJCTBa MapajIeIbHOTO MPOSKTHPOBAHHUS 1
23 Konumponvnan paboma No2 1
I'masa 3: IEPIEHIUKYJISIPHOCTDH B TIPOCTPAHCTBE | 26
24 Y101 MEXKIy IPSIMBIMU B IPOCTPAHCTBE 1
25 [lepneHIMKYISIpHBIE ITPSIMBIE B IIPOCTPAHCTBE 1
26 [lepneH TuKyNIpHOCTH NPSAMOI U IIIOCKOCTH 1
27 [Ipu3Hak nepneHMKyJIIpHOCTH IIPSIMOM U TNIOCKOCTH 1
28 Pemrenne 3agau no teme: «llepneHauKynsspHOCTb NPSIMON U 1
TUTOCKOCTH»
29 [lepneniukynsap 1 HaKJIOHHAs 1
30 PaccTosinue OT TOYKH JI0 TIOCKOCTH 1
31 PaccrosHre OT npsiMOil 10 TapaJIeIbHON INTIOCKOCTH 1
32 Paccrosinue Mex 1y IByMs TapaJiIeIbHBIMU TUIOCKOCTH 1
33 Teopema o TpEX mepreHANKYIIpax 1
34 Teopema 0 Tpex nmepreHanKyIsIpax 1
35 Pemrenne 3agau o reme: «Teopema 0 TpEX MEPIEHIUKYISIPAX» 1
36 Pemenne ynpaxaeHuit 1
37 Konumponvnasn paboma Ne3d 1
38 Yros MeX Ty psSMOH U TUIOCKOCTHIO 1
39 Pemenue 3agad mo reme: «YToJ1 MEXIY MPSIMOU U TIOCKOCTHIO» 1
40 Pemenne ynpaxxHeHmit 1
41 JIByrpaHHbIf yroJ 1
42 3aKperuieHre MOHITHS ABYTPAHHOTO yriia 1
43 YT0oJ1 MeXKTy TIIIOCKOCTAMU 1
44 Pemenne 3amga4 o teme: «JIByrpaHHbIi yrom» 1
45 [TeprieH TUKyISIpHBIC TIJIOCKOCTH 1
46 [Ipu3Hak nepneHIuKyIIPHOCTH TJIOCKOCTEH 1
47 CBoiiCTBa EPIEHANKYISIPHOCTH TIOCKOCTEH 1
48 [Tmomanb OpTOroHAILHOM MTPOEKIIMH MHOTOYTOJIbHUKA 1
49 Konumponvnasn paboma Nod 1
I'maBa 4: MHOI'OI'PAHHUKU 15
50 [ToHsTHE MHOTOTpAaHHUKA 1
51 [Tpuzma 1
52 [Tomanbs 60KOBO¥ MOBEPXHOCTH IMPU3MBI 1
53 Pemenne 3aga4d o reme: «lIpusma» 1
54 [IpsiMmoyronpHbIN NapauIeIenuIe. 1
55 CBoiicTBa AMaroHaseil napajuiesenunena 1
56 Teopema Iludaropa B mpocTpaHCTBE 1
57 [Mupamua 1
58 [IpaBunbHast mupamuaa 1
59 [Tnomanas 60KOBOI MOBEPXHOCTH MPABUILHON MUPAMHU/JIBI 1
60 Pemenne 3agau no reme: «Ilupamuna» 1
61 Pemenne 3agau no reme: «Ilupamua» 1
62 VYceuennas nupamua 1
63 [Tnomraas OOKOBOM MOBEPXHOCTH NPABUIIBHON yceueHHON nupamusl | 1
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64 Konmponvnas paboma NoS 1
HUTOI'OBOE ITIOBTOPEHUE 4
KYPCA TEOMETPHUMU 10 KIIACCA
65 [ToBTOpeHue u cucremaTuzanus yaeOHOTo MaTepuasia o TeMe: 1
«[TapamienbHOCTh NPSMBIX U INIOCKOCTEN
66 [ToBTOpEHUe u cucreMaTH3anus y4eOHOTO MaTepuaa 1mo TeMe: 1
«IleprIeH IMKYISAPHOCT NPSIMBIX U IIJIOCKOCTEN
67 [ToBTOpeHue u cucremaTuzanus yaeOHOT0 MaTepuasa o TeMe: 1
«[1nomaae MOBEpXHOCTH MHOTOTPAHHUKOBY
68 O6o06maromuii ypok 1
11 kaacc
Monyab «AJredpa 1 Ha4yaJIa MaTEMATHYECKOI0 aHAJIM3a»
Ne Tema pasaena, ypoka Kou-Bo yacos
ypoka
INOBTOPEHUE MATEPHAJIA 10 KJTIACCA 3
1 [ToBTOpenue yueOHoro Mmarepuaina o treme: «Kopenn nN-oit crenenn» | 1
2 [ToBTOpeHue yueOHOTro Marepuasa 1o reme: « [puroHoMeTpusi» 1
3 IloBTOpenue yueOHoro Marepuaina no teme: «IIpousBoanas» 1
I'nasa 1: IOKA3ATEJIbBHASA U JIOTAPU®OMHUYECKAS 28
OYHKLIMUHU
4 [TonsaTue nmokazareabHON QYHKITUN 1
5 CaoiicTBa u rpaduk mokazaTebHON (DYHKIIUN 1
6 Pemenne ynpaxuenue 1
7 Cmapmogulii KOHmponb 1
8 [TonsaTHE MMOKAa3aTEIHLHOTO YPAaBHEHUS 1
9 Buipl mokazaTebHBIX YpaBHCHUM 1
10 Pemenne nmoka3areabHbIX YpaBHEHHUI 1
11 [TonsaTHe MoKa3aTeILHOTO HEPABEHCTBA 1
12 Buipl mokazaTebHBIX HEPABEHCTB 1
13 Pemenne mokazaTenbHBIX HEPABEHCTB 1
14 Konumponvnas paboma Nol 1
15 [Tonsrue norapudma 1
16 OcHoBHOE Jorapu(MUYECKOe TOKIECTBO 1
17 OcHoBHbIe JorapupmMuyeckue GopmMysbl 1
18 Pemenne ynpaxHeHuit 1
19 ®ynkius y = log, X, e€ cBoiicTBa U rpaduk 1
20 [Toctpoenue rpapukos jorapupmMudeckux GyHKIHUN 1
21 I'paduueckoe penieHre J0rapuPMUIECKUX ypaBHEHUN 1
22 [TonsiTue norapuMuU4ecKoro ypaBHEHHsI 1
23 Bupl norapugMuyeckux ypaBHEHHH 1
24 Pemienue norapuMuueckux ypaBHeHUH 1
25 [TonsiTue norapudMuyeckoro HepaBeHCTBa 1
26 Bupl norapudMuyeckux HepaBeHCTB 1
27 Pemienue sorapuMu4ecKkux HEPaBEHCTB 1
28 Yucno e. DyHkius y=e*, ee cBOHCTBa, rpaduk, muddepenuuponanue | 1
29 Hatypanbhble norapudmsl. 1

@yskims Y=In x, ee cBOHCTBa, rpaduk, TuddepeHInpoOBaHNE
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30 Pemenne ynpaxuenuit 1
31 Konmponsnas paboma Ne? 1
I'masa 2: UHTETPAJI 1 EI'O IPUMEHEHHUE 11
32 Omnpenenenre nepBooOpasHOi 1
33 Pemienue ynpaxHeHU| 1
34 [IpaBuna Hax0XIEHUsI IEPBOOOPA3HBIX 1
35 HeomnpenenenHplii HHTErpa 1
36 Pemenue ynpaxHeHui 1
37 3amauu, MPUBOSIINE K TOHATHIO ONPEACICHHOTO HHTETpaja 1
38 [TonsiTHe ONpeeIeHHOTO HHTErpasia 1
39 dopmyrna Herotona-JleiOnua 1
40 Brruncnenue miomaaeit miockux Gpuryp 1
C TIOMOIIBIO ONPEJICTICHHOTO HHTErpasia
41 Brruucnenue o0EMOB TEN 1
42 Konmponvnas paboma No3 1
I'nasa 3: 9JIEMEHTbI KOMBUHATOPUKU. BUHOM 12
HBIOTOHA
43 Meto1 MaTeMaTHYECKON WHITYKIIMHT 1
44 Pemrenne ynpaxxHeHui 1
45 [TepecTtanoBKM 1
46 Pazmenienns 1
47 @DOopMyIIbl BBIYUCIIEHNS KOJIMYECTBA IEPECTAHOBOK M pa3MeIEeHUN 1
48 Coueranus (KOMOUHAITAN) 1
49 dopmyIa BEIYUCIECHUS KOJTUYECTBA COUCTAHUI 1
50 Pemenne ynpaxHeHmit 1
51 ®dopmymna bunoma HproToHa 1
52 Brruncienne 6MHOMHATBHBIX KOADGUIIMEHTOB 1
53 CaoiicTBo TpeyronpHuka [lackas 1
54 Konumponvnasn paboma Nod 1
I'aasa 4: DJIEMEHTBI TEOPUY BEPOSITHOCTEM 13
55 HecoBMmecTHbIe COOBITHS 1
56 JlomomHEeHNE COOBITHUS 1
57 HaxoxaeHue BeposTHOCTEH 00beAMHEHUS U TIEPECEUCHHUSI IBYX 1
coObITHI
58 YcaoBHas BEPOSITHOCTh 1
59 HezaBucumbie coObITHS 1
60 3aBUCHMbBIE COOBITHS 1
61 HaxosxieHrne BeposSTHOCTH MepeceueHUs He3aBUCUMBIX COOBITHIA 1
62 Cxema bepnynnu 1
63 BeposTHOCTh KOIMYEeCTBa YCIEITHBIX UCXOA0B B cxeme bepHymium 1
64 CrnyyaiiHble BETUYHHBI 1
65 Pacnpenenenne BEpOsITHOCTEH ClIy4YalHON BEJIUYUHBI 1
66 MareMatuueckoe 0XuIaHNe 1
67 Konmponsnas paboma NoS 1
INOBTOPEHHUE 35
68 IToBTOpEHUe yueOHOTO MaTepuaia o TemMe: 1
«JlenMMOoCTh HATYpaTbHBIX YHUCET»
69 [ToBTOpEeHUe yueOHOTO MaTepuaia rno Teme: 1
«[Ipu3HaKu IeTMMOCTI 1
70 IToBTOpEeHUe yueOHOTO MaTepuania 1o Teme: 1
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«PanmoHanbHbBIE YHCIIa)

IToBTOpeHne yueOHOrO MaTepuaa 1o TeMe:

1 «JlercTBHS HaJ pallMOHAJIbHBIMUA YHCIIAMID)
72 [ToBTOpeHue yuebHOTO Marepuaia mo teme: «MHOKECTBa»
73 [ToBTOpEHUE yueOHOTO MaTepuaia Mo TemMe:
«Ornepanyu HaJl MHOKECTBAMU
74 [ToBTOpEHUE yueOHOTO MaTepHaia Mo TemMe:
«[IponoprrioHanbHbIE BETUUUHBDY
75 [ToBTOpEHUE yueOHOTO MaTepuaia Mo TemMe:
«IIponleHTHBIE pacyeThI»
76 [ToBTOpEHue yueOHOTO MaTepuaa o TeMe:
«JIEMEHTBI CTATUCTUKU U TEOPUU BEPOSTHOCTEM»
77 [ToBTOpEeHue yueOHOTO MaTepuaa o TeMe:
«PanroHanbHbIE BBIPAXKEHUS
78 [ToBTOpEHue yueOHOTO MaTepuaa o TeMe:
«PanroHanbHbIe YpaBHEHUS
79 [ToBTOpEHue yueOHOTO MaTepuaa Mo TeMe:
«CucteMbl aliredpandyeckux ypaBHEHUI
80 [ToBTOpEHue yueOHOTO MaTepuaa Mo TeMe:
«YucnoBble HEPAaBEHCTBA U UX CBONCTBAY
81 [ToBTOpEHue yueOHOTO MaTepuaa o TeMe:
«JInHelHbIe N KBaJpaTHYHbIE HEPABEHCTBA
82 [ToBTOpEHUE yueOHOTrO MaTepuania Mo TeMe:
«MeTo UHTEPBAJIOB)
83 [ToBTOpEHUE yueOHOTrO MaTepuania Mo TeMe:
«CHrcTeMbl HEPaBEHCTB»
84 [ToBTOpEHUE yueOHOTrO MaTepuania Mo TeMe:
«CTeneHu u KOpHU
85 [ToBTOpEHUe yuebHOTrO MaTepuaia o TeMe:
«MppaunoHaibHbIEC YPABHCHUS»
86 [ToBTOpEHUE yueOHOTrO MaTepuaia Mo TeMe:
«MppannoHaibHbIE HEPABEHCTBAY
87 [ToBTOpEHUE yueOHOTrO MaTepuaia o Teme:
«DyHKIIMYU U UX CBOKWCTBA»
88 [ToBTOpEHUe yuebHOro MaTepuaia o Teme:
«IIporpeccum»
89 [ToBTOpEHUe yuebHOro MaTepuaia o Teme:
«Tpuronomerpuyeckre QyHKIUN
90 [ToBTOpEHUe yuebHOro MaTepuaia o Teme:
«TpUroHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA»
91 IToBTOpEHUe yueOHOTO MaTepuaia Mo TemMe:
«ITokazaTenbHast QyHKIHMS»
92 IToBTOpEHUe yueOHOTO MaTepuaia Mo TemMe:
«Pelenne noka3aTenbHbIX YPaBHEHUN
93 IToBTOpEHUe yueOHOTO MaTepuaia Mo TemMe:
«Pelmenne noka3aTesbHbIX HEPABEHCTB)
94 [ToBTOpEeHue yueOHOTO MaTepuaia rno Teme:
«Jlorapupmuueckas GyHKIUSI»
95 [ToBTOpEeHue yueOHOTO MaTepuaia rmo TemMe:
«Pemienune norapupMuyeckux ypaBHEHHI»
96 IToBTOpEHUe yueOHOTO MaTepuaia rno Teme:
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«Pemenune norapuMuyeckux HEPaBEHCTBY

97_93 Hmozosan konmponvnan paboma 2
(Ilpomesicymounaa ammecmavusn)
99 [ToBTOpEeHue yueOHOTO MaTepuaia o Teme: 1
«[Ipown3BogHas U €€ MPUMEHEHHUE)
100 [ToBTOpEeHue yueOHOTO MaTepHana 1o Teme: 1
«HeonpeneneHHslii HHTErpayn»
101 [ToBTOpEHUE yueOHOTO MaTepuaia rmo TemMe:
«OrnpeiesieHHbIA HHTErpa»
102 3aKITIOYUTENBHBIA YPOK 1
11 knacc
Moayasb «I'eomerpus»
N Tema pa3aena, ypoka Koa-o uacon
ypoka
I'maBa 1: KOOPIMHATBI U BEKTOPBI B IPOCTPAHCTBE | 16
1 JlexapToBBI KOOPAMHATHI TOUYKH B TPOCTPAHCTBE 1
2 [Ipocreinmue 3agaun B KOOpAUHATAX: PACCTOSTHUE MEXAY ABYMS 1
TOYKAMH M KOOPJMHATHI CEPEMHBI OTPE3Ka
3 [Tonatne BexkTopa. PaBeHCTBO BEKTOPOB 1
4 Koopaunats! BekTOpa 1
5 CnoXeHue ¥ BBIYUTaHHE BEKTOPOB 1
6 [TpoTHBOMOJIOKHBIE BEKTOPHI 1
7 YMHOXEHHE BEKTOpa Ha YUCIIO 1
8 T'omorerns 1
9 CBoiicTBa rOMOTETHH 1
10 YToJ1 MKy BEKTOpaMH 1
11 CKaJsipHOE MMPOU3BEICHUE BEKTOPOB 1
12 Brruncienue yriioB Mexay IpsiMbIMU 1
13 ['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA 1
14 buccekTop nByrpaHHoro yria 1
15 YpaBHEHHE INIOCKOCTH 1
16 Konumponvnan paboma Nol 1
I'naBa 2: TEJIA BPAIIIEHUSA 29
17 [TonsTre nuIMHIpa 1
18 [Tomane MOBEPXHOCTH IUIUHAPA 1
19 Pemenne 3aga4d o reme: «llpmmaapy 1
20 [Ipu3ma, BimcanHasi B AJIMHIP 1
21 [Ipu3ma, onrcaHHast OKOJIO MIHJIMHIPA 1
22 [TonsiTHE KOHYCa 1
23 [Inomans NoBEpXHOCTH KOHYCa 1
24 Pemenne 3agau no teme: «Konyc» 1
25 Y ced€HHBIN KOHYC 1
26 [Tnomaas 60KOBOIM MOBEPXHOCTH YCEUEHHOTO HUJIMHIPA 1
27 [Inpamuya, BucaHHasi B KOHYC 1
28 [Mupamua, onrcanHasi OKOJIO KOHYyca 1
29 KomMOuHaimu KoHyca u mTupaMu/ibl 1
30 Konmponsnas paboma Ne? 1
31 Cdepa u map 1
32 YpaBHeHue chepbl 1
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33

B3anmHoe pac nosoxxeHue cepbl U II0CKOCTH

1

34 KacarenpHast mmockocTts K cepe 1
35 Pemenue 3amau mo reme: «Cdepa u map» 1
36 MHororpanHHUKH, BIIMCAaHHBIE B cepy 1
37 [Tpu3ma, BiucanHas B cepy 1
38 [Mupamupa, Burcannas B chepy 1
39 MHOTrOorpaHHHUKH, OTIMCAHHBIE OKOJIO CepHhI 1
40 [Tpu3ma, onmcanHas OK0OJI0 cepsl 1
a1 Pemenue 3agau no reme: « MHOrOrpaHHMKH, BOMCAHHbBIE U 1

OTIMCaHHBIE OKOJIO C(hephbI»
42 BsaumHoe pacnonoxenue chepsl U IpsMoi 1
43 KomOunarmu nununapa u chepsl 1
44 KomOunamuu xonyca u chepsl 1
45 Konmponvnas paooma No3 1
I'nmasa 3: OB bEMBbI TEJI. IVIOAIb COEPHI 17
46 O0BeM Tena 1
47 O6BEM TPU3MBI 1
48 Pemenue 3agay no teme: «O0bEM NPU3MBI» 1
49 O0BEM upamMu B! 1
50 O0BEM yceueHHON THUPaMHUJIBI 1
51 Pemenne 3aga4d mo reme: «O0OBEM MPU3MBD»Y 1
52 Pemenne 3amgad mo teme: «O0BEM MUPaAMUIBD) 1
53 Pemenne ynpaxHeHmit 1
54 Konumponvnasn paboma Nod 1
55 O06bEM KOHYCa 1
56 O0BEM yCceUeHHOTO KOHYyCa 1
57 O0BEM TTUITMHPA 1
58 O0bEM mIapa 1
59 Pemenne 3agau mo reme: «OOBEMBI TN BpaIICHUSD) 1
60 [Tnomane cheps 1
61 Pemenne 3agaud o reme: «Ilnomanp chepp» 1
62 Konumponvnan paboma Ne5 1
HUTOTI'OBOE ITIOBTOPEHUE 6
KYPCA TEOMETPHUH 10-11 KJIACCOB
63 [ToBTOpEHUE U cucTeMaTH3alKs y4eOHOT0 MaTepuala 1o TeMe: 1
«BeKTOpBI B POCTPAHCTBEY
64 [ToBTOpEHUE M cucTeMaTH3alKs y4eOHOT0 MaTepuaa 1o TeMe: 1
«[Tnomane MOBEPXHOCTH HWJIMHIPA U KOHYCa»
65 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOTO0 MaTepuala 1Mo TeMe: 1
«[Tnomans chepon»
66 [ToBTOpEHUE U cucTeMaTH3anus ydeOHOro MaTepuana 1o TeMe: 1
«O0beM IIMHAPA U KOHYCA»
67 [ToBTOpEHUE U cucTeMaTH3alus y4eOHOro MaTepuana 1o TeMe: 1
«O06beM 1mapa»
68 O06001mmarnmui ypox 1
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