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IHosicuuTeaLHAA 3aNIMCKA.
Jannasi paGouyasi mporpaMmma coCTaBJeHAa HA OCHOBE HOPMATHUBHO NMPABOBBIX JOKYMEHTOB

1. OenepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepauuny.
2. ®deniepalibHBIl  TOCYIapCTBEHHBIM  00pa30oBaTeNIbHBIM  CTAHAAPT  CPEAHEro  OOIIEro

oOpa3zoBanus (yTBepKJIeH MpukazoM MuHucTepcTBa 00pazoBanusi U Hayku Poccuiickoit denepanuu

or 17 mas 2012 r. N 413, B pen. Ilpukazos Munobpuayku Poccum ot 29.12.2014 N 16450t

31.12.2015 N 1578, ot 29.06.2017 N 613.

3. OcHoBHasi oOpa3zoBareipHas Tporpamma cpeaHero obOmero oOpasoBanus MBOY

Adonunckas CLI

YMK:

e Aurebpa W Hayana MaTeMaTH4eckoro axamm3a. 10 kimacc: ydeOHHMK s 00meoOpa3oBart.
opraHuzanuii: 6a3oBbiii U yriny6a. ypoBHu / [Komsrun FO.M., TkaueBa M.B., ®enoposa H.E.,
[Ma6yaun M.I.]. — M.: IIpocBemenue, 2018.

e Aurebpa W Hayama MaTeMaTHYeCKOro aHamm3a. 11 kmacc: y4eOHHMK s oOmeoOpa3oBar.
opranuzanuii: 0a3oBelii U yriayon. ypoBHu /[Komsrun FO.M., TkaueBa M.B., ®enopoa H.E.,
[Ma6ynun M.U.].— M.: IIpocBemenue, 2018.

e [eomerpus. 10-11kmacc: yueOHHMK ansi oOmeoOpazoBaTenbHbIX yupexkaeHuit/ Aranacsu JI. C. |
Byty3os B. ®@., Kagomues C. b. u np.-M.: [Ipocsemnienue, 2020

e EI'D. Martemaruka 15 HOBBIX BapuaHTOB OT «lIpocBenienus»: yued.mocodue st 00meoopazoBar.
opranm3anwii: 6a3oBeiii ypoBens/ C.A.Illlectakos, 1.5.Amenko. — M.: [Ipocsemenne, 2020.

e EI'D. Martemaruka 15 HOBBIX BapuaHTOB OT «lIpocBemienusi»: yue6.mocodue 1yist 061eodpazoBar.
opranuzanuii: npodunbHelii ypoBeHs/ [A.B. CemenoB u np.] mox pen. M.S.Smenko. — M.:
[Ipocsemenue, 2019.

e Marematuka. Tpynubie 3amanust EI'D. 3amaum ¢ mnapamerpom :  ydeO.mocobue st
obmieoOpa3oBar. opranuzanuii: npoduibHbeiii ypoBens/ A.B. Illeskun. — M.: IlpocBemienue,
2020.

e Marematuka. Tpynnsie 3aganust EI'D. 3amaun ¢ 5KOHOMHUYECKHM cofepxKaHueM : ydeb.mocobue
JuTst o01ieoOpa3oBar. opranuzaiuii: mpodriibaeid ypoBeHb/ A.B. IlleBkun. — M.: IIpocBemienue,
2020.

s obecriedyeHus] TUIOAOTBOPHOTO Yy4yeOHOro Tpoliecca MCHONB3YIOTCS UWHGpOpManus U
MaTepuaisl cienyrmux MaTepHeT-pecypcos:

http://www.ege.edu.ru/ru/.

http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

http://www.ed.gov.ru/; http://www.edu.ru/.

http://school-collection.edu.ru/catalog/pupil

TectupoBanue online: 5—11 knaccsr: http://www.kokch.kts.ru/cdo/.

Hossie Texnonoruu B oopasosanuu: http://edu.secna.ru/main/. http://alexlarin.narod.ru/ege.ntme
— nmoarotoBka k EI'D http://www.uztest.ru/ — EI'D o maTemaTuke.

[IporpamMma snexkTuBHOTO Kypca «l/30paHHbBIE BONpOCH MO MaTeMaTHKe» pa3paboTaHa IJis
yuamumxcs 10 - 11 kimaccoB 061eo0pa3zoBaTeIbHOM IMIKOJIBI M COCTaBJIeHa U3 pacu€Tta | 4ac B HEACIO
Ha 2 rosia — Ha 68 y4eOHBIX HeJlelNb.

B ycmoBuax peammzanmun PI'OC B COOTBETCTBUM € JUHAMHAYHO HW3MEHSIOLIEHCS
o0pa3oBaTeNnbHON CUTYyalMel B Hallell cTpaHe Hanbosiee akTyallbHOM MPOoOJIeMOi ocTaeTcsl Co3/laHue
YCIIOBUH Ui TIPOSIBIICEHUST W Pa3BUTUSL CBOICTB JIMYHOCTU KaXXIOro OO0ydYaromierocs, a TakKke
HanboJyiee MOJHOTO PACKPBITHS €ro TBOPUECKOTO MOTEHIHala. AKTYalbHOCTb JaHHOW IMPOOJIeMbl
BO3pacTaeT B YCJIOBUSAX MPOBEACHUS rocyAapcTBeHHOM utoropoil arrecranuu (I'MA) BeITyCKHUKOB
CpeaHel IKOoIbI 1o MaTtemaTuke B popmare EI'D Ha nByx ypoBH:X (0a30BOM U POPUIBLHOM — IO
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BbIOOpPY BBITYCKHHKOB), B KOHTPOJbHO-M3MepUTENbHBIX Marepuaniax (KMM) kotoporo MHOTro
3aJlaHul MPAKTUYECKOTO XapaKkTepa U OPUTHHAIbHbIX.

[IporpaMmMa 371€eKTUBHOTO Kypca MO MaTeMaTHKe COCTaBlieHa B cOOTBeTCTBUU ¢ [Ipmkazom
MunoOpnayku Poccum ot 31.12.2015 r. N 1577 «O BHecenuun uzMeHeHuil B ®I'OC ocHOBHOrO
obmiero oOpa3zoBanus». Ha ocHoBaHuu koaudukatopa TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB 00I1€00pa30BaTEIbHBIX YUPESKACHUN JUIS MPOBEAEHUS €AMHOTO TOCYAapCTBEHHOTO
9K3aMeHa [0 MaTeMaTUKe U ChenupUKalud KOHTPOJIBHBIX H3MEpPUTENIbHBIX MaTepHUaoB JUIs
nposeaeHuss EI'D no marematuke. COOTBETCTBYET CTpaTerusiM TOCYIapCTBEHHONW 00pa30BaTEIbHOU
nomutukd  (P3  «O6 ob6pazoBanuun B PDy», OI'OC COO, Konuenuus MaTeMaTHYECKOTO
oOpa3oBaHMs), HampaBlieHa Ha JOCTIDKEHHE JHMYHOCTHBIX, METANPEIMETHBIX MU TPEAMETHBIX
pE3yNbTaTOB O0YUYECHHUS.

[IporpaMMa 53J€KTHBHOIO Kypca IO MAaT€MaTHUKE SBISETCS JONOJHEHHEM K YPOYHOMH
NESTeNbHOCTH, JaéT BO3MOXKHOCTh KaXXJOMY YydyallleMyCsi BBISIBUTh M peajn3oBaTb CBOU
CIOCOOHOCTH; YIIyOUTh 3HAHMA IO OTAEIBHBIM TeMaM, IMPUOOPECTH HAaBBIKUA HCCIIEHOBATEILCKOM
nesitenbHocTH. OOecnedyrBaeT OO0YYarOIMIMXCS CHUCTEMOW MAaTeMaTH4eCKUX 3HaHUM H yMEHUH,
HEOOXOIMMBIX I OoJiee KaueCTBEHHOM MoAroTOBKH uX K EI'D mo mMaremarnke kak 0a30BOro, Tak u
npouIbHOr0 ypoBHEW, W NAET BO3MOKHOCTH MPOJOJDKEHUS 00pa30BaHUS B BBICHIMX BOCHHBIX
YUPEXKJIEHUSAX, I1€ TUCLUIUIMHBI MATEMAaTUYECKOTO LIUKJIA OTHOCSITCS K BEIYILIUM.

Haunnaercs wusyuyeHume Kkypca ¢ HauOollee MPOCTHIX TEM, PACCMOTPEHHBIX B Kypce
MaTeMaTHKU OCHOBHOM mIkoiiel v 10 Kiracca, 3aTeM 1o Mepe MPOX0XkKISHHs MaTepraia J00aBIsSIOTCs
TeMbI, COOTBETCTBYIOIIME Kypcy 11 knacca.

N3ydyenue kypca mpenmosiaraeT oOeclieuyeHUE MOJOKUTEIbHON MOTHBAIMM YyYalllUXCsl Ha
MOBTOPEHHE  paHee M3yYEHHOrO0  Marepuala, BBIJCJICHHE  Y3JIOBBIX  BONPOCOB  Kypca,
MIpEeHa3HAYEHHBIX JUIsI IMOBTOPEHMS, HCIOJIb30BaHUE CXEM, MOJEJEeH, ONOPHBIX KOHCIEKTOB,
CIPaBOYHOM JIMTEPATYPHI, pEICHHE MPAKTUKO-OPUECHTUPOBAHHBIX 3a/1a4.

B ocHOBy mporpaMMbl IOJIOKEH CHCTEMHO-IEATEIbHOCTHBIA IOAXO0J, KOTOPbI 00ecredynBaeT:
aKTUBHYIO y4eOHO-TIO3HABATEIbHYIO NIEATEIBHOCTh OOYYAIOLIUXCS; MOCTPOCHHE 00pa30BaATEILHOTO
mporecca ¢ y4€TOM HWHAMBHUIYAIbHBIX, BO3PACTHBIX, IICHXOJOTHYECKUX, (UIUOJOTHUECKUX
0COOCHHOCTEN W 370poBbsl oOydvaromuxcs. JlaHHBIA moaXof mpenrnosiaraeT o0ydyeHHe HE TOJBKO
TOTOBBIM 3HAHUSM, HO U JIEATEIbHOCTH IO MPHUOOPETEHUIO 3THUX 3HAHMMH, CIIOCOOOB pacCyXIECHUH,
JI0Ka3aTeNbCTB. B CBS3M C 3TUM B IpoLEcce M3Y4YEHHMsS Kypca ydalluMCsl IpeUIararoTcs 3aJaHus,
CTUMYJIMPYIOIIME CaMOCTOSITEIbHOE OTKPBITUE MMM MaTeMaTU4YecKuX (DaKToB, HOBBIX, paHee
HEM3BECTHBIX PUEMOB U CIIOCOOOB pEIICHUs 33/1a4.

1. Ilnanupyemble pe3yJibTaThbl 0CBOECHHS 3JIeKTHBHOI0 Kypca

Pabouas mporpamma snekTuBHOTO Kypca «30paHHble BOPOCH! o Marematuke» s 10-11
KJIACCOB pa3paboTaHa B 1eJIsIX:

L4 obecrnieueHUs KOHCTUTYHOHUOHHOT'O IIpaBa TI'paXJaH Poccuiickoii q)e):[epam/m Ha TOJIYy4YCHHC
Kau€CTBCHHOI'O O6I_HCFO O6pa30BaHI/IH;
L4 CO3aHusa  yCJIOBUA  UJId  PACIIUPCHHOIO U YFJ'IY6J'IeHHOFO HU3YyUCHUSA  MaTepHaia,

YJIOBJIETBOPEHHS MO3HABATEIbHBIX HHTEPECOB M PA3BUTHUS CIIOCOOHOCTEH ywamuxcs B
COOTBETCTBUH C OCHOBHBIMHM Te€MaMH Kypca anredpsl 1 Havyan aHanusa 10-11 kiaccos.

J o0ecTieyeHHs JOCTIKEHHS 00YJaIOIMMUCS Pe3yJIbTaTOB 00yUSHHS B COOTBETCTBUH C
CbellepaJ'IBHI)IMI/I ToCyaapCTBCHHBIMHA 06p330BaTeJ'IBHI)IMI/I CTaHJapTaMHu,

ITporpamma snexkTUBHOTO Kypca «30paHHble Bompockl o Matematuke» s 10-11 kimaccos
HampaBlieHa Ha JOCTH)KEHHE CIIEAYIOUUX JIMYHOCTHBIX, METalNpeAMETHbIX M IPEeIMETHBIX
pe3yabTaToOB 00y4eHUs

JIMYHOCTHRIE PEe3VARTATRI
1)  TOTOBHOCTH M CIIOCOOHOCTH OOYHYAIOMIMXCS K CAaMOPA3BUTHIO M CaMOOOPa30BaHMIO, BBEIOOPY
JanpHenero obpazoBaHuss Ha 0a3e OPHEHTUPOBKM B Mupe mnpodeccuid M mnpodeccroHalIbHbIX
MIPEATIOYTEHUN;



2) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSATENIbHOW HMH(OPMAIIMOHHO-TI03HABATEILHOM
NeSTeIbHOCTH, BKJIIOYAsh yMEHHE OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX HH(OpMAIIHH,
KPUTHYECKH OLICHUBATh M HMHTEPIPETUPOBATH HWHPOPMAILUIO, IMOIYyYaeMyI0 U3 Ppa3IHIHBIX
HCTOYHUKOB;

3)  pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, POCTPAHCTBEHHOTO BOOOPAKCHHS, KPUTHYHOCTH
MBILIUICHHUS HA YPOBHE, HEOOXOIMMOM Jist Oynyieii mpodecCHOHANbHOM eI TETbHOCTH, a TAKKe JUIs
MOCJICIYIOIIET0 OOYYCHUS B BBICIIICH IIKOJIE;

4)  chopMHPOBAaHHOCTh KOMMYHUKATUBHOW KOMIIETCHTHOCTU B OOIIECHHU U COTPYIHUYECTBE CO
CBEpCTHHKAMM, B3POCIBIMUA M MIIAJIIIUMHU B 00pa30BaTebHON, OOIIECTBEHHO — MOJIE3HOU, YUeOHO —
HCCIIEI0OBATEILCKOM, TBOPUECKOM U IPYTHX BUIAX JACSATEIHHOCTH.

MeTanpeg!MeTHHe PE3VJILTATDI
no3Has8amebHble.

1) oBmageHHMe HaBBIKAMH II03HABATEIILHOM, y4eOHO — HCCICIOBATEIbCKOW U IPOEKTHOM
NeSATEILHOCTH, HABBIKAMH Pa3pelIeHUs MPo0IeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITCIIBHOMY
MTOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHMUS;
2)  KpUTHYECKH OICHHMBATh M HHTEPIPETHPOBaTH HHGOPMALMIO C pPasHbBIX IO3MIIUH,
pacro3HaBaTh ¥ GUKCHPOBATH MIPOTHBOPEYHS B MH(POPMAIIMOHHBIX UCTOYHUKAX
3)  caMOCTOSTEIBHOE CO3AaHHE allOPUTMOB ITO3HABATEIBHOM AEITEIBHOCTH IS PEIICHHUS 3a1a4
TBOPYECKOTO U TIOMCKOBOTO XapaKTepa;
4)  TBOpYECKOE pelIeHHe y4eOHBIX U MPAKTHUCCKHUX 33a4: YMEHHE MOTHBHPOBAHHO OTKA3aThCsI
0T 00pa3iia, UICKaTh OPUTHHAIILHOE PEIICHHUE;
5) HaxomWTh W TPHUBOIAUTH KPUTHUYCCKHE APTyMEHTHI B OTHOIICHUHM ICHCTBHHA U CYKICHUMN
JPYTroro; CIOKOWHO W pPa3yMHO OTHOCHUTHCA K KPUTHUYCCKHM 3aMECUaHUSM B OTHOIICHUHU
COOCTBEHHOTO CYKJIEHUSI, pACCMAaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;
6) BBIXOAWTH 3a paMKH YYEeOHOTO TpPEaAMETa M OCYIIECTBISATH II€JCHAMPABICHHBIA TTOMCK
BO3MOXXHOCTEH JIJISl IMPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBUS;
7)  BBICTpauBaTh WHIMBHIYaIbHYIO 00pa30BaTC/IbHYIO TPACKTOPHIO, YUUTHIBAS OMPAHUYCHHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpCHBIE OTpaHUYCHHUSI.

Kovmmynuxamuenoie:
1)  ymeHue pa3BepHYTO, JIOTHYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BaHUEM
QJICKBAaTHBIX (YCTHBIX W TUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;
2) aJICKBATHOE BOCTIPUATHE S3bIKA CPEJICTB MAaCCOBOI HH(OPMAIIHH,
3) BIajJeHHE OCHOBHBIMH BHJAMH IYOJMYHBIX BBICTYIJICHHH (BBICKa3bIBaHWE, MOHOJIOT,
JTUCKYCCHS, TIOJIEMUKA), CIISJIOBAHNE dTHUSCKUM HOpMaM | MpaBUjIaM BEJICHUS JUAIOTa (JTUCTTYTa);
4)  yMeHHE OpraHM30BBIBaTh Y4eOHOE COTPYJHHYECTBO M COBMECTHYIO JEATEIIBHOCTH  C
VYHUTEJIEM U CBEPCTHHKAMHU: ONPEACIIATH IENIH, PACIIPECIATh POJIM U (YHKITUN YIaCTHUKOB, OOIITHE
crocoObl PabOTHI; MPH OCYIIECTBICHUHM TPYNIOBOW pabOThl OBITh KaK PYKOBOIUTENEM, TaK W
JICHOM KOMaHJbl B Pa3HBIX poJIAX (TEHEepaTop HWJEH, KPUTHK, HCIIOJHHUTEIh, BBICTYAIOIIHMA,
9KCIEPT U T.1.);
5)  HCIoab30BaHKME MYJIBTUMEIUNHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHI 1T 00pabOTKH,
nepenavyu, cucTeMaTu3aluu WHGOpMallMu, co3laHue 0a3bl JAaHHBIX, MPE3EHTAMH PEe3yNIbTaTOB
MO3HABATEIbHON ¥ MPAKTUYECKON AESATETbHOCTH.

Pecynsmusnvie:
1) yMeHHE CaMOCTOATEIFHO IUIAHWPOBATh AIbTEPHATHBHBIC MYTH JOCTHOKEHHUS — IICIICH,
OCO3HAaHHO BbIOMpaTh Haunbosee >(PPeKTUBHBIE CIIOCOOBI pElICHUS y4eOHBIX U MO3HABATENIbHBIX
3a71ad4;
2)  TMOHMMAaHUE IEHHOCTH 00pa30BaHUs KaK CPEACTBA Pa3BUTHUS KYJIbTYPbI IUYHOCTH;
3) 00BEKTUBHOE OIICHUBAHHUE CBOUX YUCOHBIX JOCTHIKEHHIA, TIOBEJACHHUS, UEPT CBOCH JIMYHOCTH,
4)  yMeHHWE COOTHOCHUTH TMPHJIOKCHHBIE YCHIIMSA C TIIOJYYEHHBIMH pPe3yJlIbTaTaMH CBOEH
JIEATENBHOCTH;
5)  KOHCTPYKTHBHOE BOCIPHSTHE WHBIX MHCHUH U UjeH, YUET UHAUBHUIYATbHOCTH MTAPTHEPOB I10
EeITEIbHOCTH;




6) yMCHHE OpPUEHTHPOBATHCS B COIMAIBHO-TIOUTHYCCKAX U DKOHOMHUYECKUX COOBITHSIX,
OLIEHUBATh UX TIOCIICICTBHS,

7)  oCyIIeCTBJIEHHE OCO3HAHHOTO BBIOOpA ITyTEH MPOAOIDKCHHST 00pa30BaHus WU Oy TyIIei
poheCCHOHATLHON JICATEILHOCTH.

Hpeg!MeTnble pE3VJIbTATLI

1)  pa3sBuTHE NPEACTABICHUII O MaTeMaTHKEe KaK O METOJC IO3HAHUS JCHCTBUTEILHOCTH,
MO3BOJISIFOILEM OMUCHIBATh U U3Y4aTh PEAJIbHBIE ITPOLECCHI U SIBIICHUS;

2) pa3BUTHE YMEHHUI paboTaTh ¢ y4eOHBIM MAaTEMATHYECKUM TEKCTOM (aHAIM3UPOBATh, H3BJICKATh
HeoOXoIuMyl0 HMH(GOPMAILHMI0), TOYHO M TPAMOTHO BBIPAKAaTh CBOM MBICIU C NPUMEHEHUEM
MaTEMaTHYECKOH TEPMUHOJIOTUU ¥ CHUMBOJIMKH, TPOBOAHWTH KIACCH(PUKAIUU, JOTHYCCKHE
000CHOBaHUS, OKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUI;

3) pelicHHE CIOKETHBIX 3a/1ad Pa3HbIX THUIIOB HAa BCe apu(METHUCCKUE JCUCTBUS; MPUMCHCHHE
criocoba Moucka peueHus 3agaun, B KOTOPOM PacCyKICHHE CTPOUTCS OT YCIIOBUSL K TpeOOBAaHUIO
WIA OT TpeOOBaHMs K YCJIOBHIO; COCTaBJIICHUE IJIaHA PEIICHUS 33Ja4M, BBIJCICHHE ITAlloOB €e
peuieHus, MHTEPIpeTalus BbIYMCIUTEIbHBIX PE3YJIbTATOB B 3a/1aue, MCCIEI0BAHUE MOIYYEHHOTO
pELIEHHUS 3a/1a4d; PEIICHUE JIOTUYECKUX 3a]1ay;

3) pa3BuTHE TPEACTABICHUIN O YUCIEC U YHUCIOBBIX CHCTEMAX OT HATYPAIbHBIX 10 ACHCTBUTEIBHBIX
YHCEJT; OBJIAJICHUE HABBIKAMH YCTHBIX, IUCbMEHHBIX, MTHCTPYMEHTAJIbHbIX BBIUMCICHUN;

4) oBIanEHHE CHUMBOJIBHBIM SI3BIKOM aireOphbl, MPUEMAaMH BBIMOJHEHUS TOXICCTBEHHBIX
peoOpa3oBaHU BBIPAKCHUM, PEIICHHUS ypaBHEHWMH, CHCTEM YpPaBHCHH, HEPABEHCTB M CHUCTEM
HEPAaBEHCTB, yMEHHS MOJEIMPOBATh pEalbHbIE CHUTYallMd Ha S3bIKE anreOpbl, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENIM C HKCIIOJB30BAaHUEM ammapara ajareOpbl, UHTEPIPETUPOBATH MOTYyUYECHHBIN
pe3yibTart;

5) BiajgcHHE OCHOBHBIMH MOHATHIMHU O IUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPHUYCCKUX (DUTYpax,
X OCHOBHBIX CBOWCTBax; c()OPMHUPOBAHHOCTh YMEHHMsI PACIIO3HABATh HA YEPTEKaxX, MOJENSIX U B
pealbHOM MHpE TeOMETpUuUecKHe (UTypbl; MPUMEHEHHE H3YYCHHBIX CBOMCTB T'€OMETPUUYECKUX
buryp u hopmyn Uil perieHns FeOMETPHUECKUX 3aa4 U 3a7a4 C MPAKTUYECKUM COACPKAHUEM;

6) pasBuTHE YMEHHI MPUMEHATH M3yYCHHBIC MOHATHS, PE3YJIbTAThl, METO/BI /I PEUICHUS 3a1a4
MPAKTUYECKOr0 XapakTepa MW 3a4a4 W3 CMEKHBIX JUCLMIUIMH C MCIIOJIb30BAaHUEM IIPU
HEOOXOJMMOCTH CIPABOYHBIX MAaTEPUATIOB, KOMITBIOTEPA, MOJIH30BATHCS OIEHKOW U MPUKHUIAKOUN Mpr
MPAKTUYECKUX pacuerax;

7) chOopMHPOBAHHOCTH IMOHATHHHOIO armapara 0 OCHOBHBIM KypcaM MaTEMaTHKH; 3HAHHE
OCHOBHBIX T€opeM, POpMYT U YMEHHUS MX MPUMEHSTh; YMEHHUS HaXOIUTh HECTaHAaPTHBIE CIIOCOOBI
peLIeHus 3a/1a4;

8) chopMHUPOBAHHOCTh YMEHHUI MOJCIHUPOBATH peabHbIC CHUTYAIlUH, HUCCIEI0BATh MOCTPOCHHBIE
MOJIEIY, UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT;

9) ocBOEHHE MAaTEMAaTHKH Ha MPOGHILHOM YpOBHE, HEOOXOIMMOM [T TPUMCHEHHSI MAaTEMATHKH B
npo¢eCCUOHAIIBHON EATETFHOCTH U Ha TBOPYECKOM YPOBHE:

Paspaen nporpammbl
«MaTemaTuka

BblnyCKHuK noOJiyuum 603MO)NCHOCHb HAYUUMbCA 6 DPAMKAX RPOZPAMMbL
IJIEKmMU6HO020 Kypca

DJIeMEeHTBI TeOPUH
MHOKECTB U
MaTeMaTH4eCcKoM
JOTHUKH

—  Onepuposams’ nonsmusmMu: KOHeuHoe MHOICECTBO, HNEMEHN
MHOXHCECm8a, NOOMHOMCECm80, nepecedenue u 00beouHeHue
MHOIHCECNE, YUCTOBbIE MHONCECEA HA KOOPOUHAMHOU NPAMOL,
ompe30K, UHmep8aJl, NOIYUHMEPBAIL, NPOMENCYMOK C GbIKOJIOMOU
MoyKol, epaghuyeckoe npedcmasieHue MHOHCECME HA KOOPOUHAMHOU
NI0CKOCIU,

1
31ecs U garnee; 3HaTh ONPEAETICHNE TIOHATHS, YMETh MOSICHAT €T0 CMBICH, YMETh HCIOIb30BATh MIOHITHE U €r0
CBOMCTBA IpY NPOBEIECHUM PACCYXKACHUMN, pELIEHUH 3a/1ay.




—  onepuposamb NOHAMUAMU. YMBEEPAHCOEHUE, OMPUYAHUE YINBEPHCOCHUS,
UCMUHHDBLE U JIOXHCHBIE YMBEPIHCOCHUS, NPUYUHA, CledCcmeue, YaCmHblll
cyuail 0ouje2o ymeepicoeHus, KOHmpnpumep,

—  npogepsamb NPUHAOIEHCHOCHb INEMEHMA MHONCECTBY,

—  Haxooumv nepeceuenue U 00beOUHEHUEe MHONCECTE, 8 MOM YUC/Le
NPeoOCmasieHHbIX epapuiecKu Ha YUCI080U NPAMOU U HA
KOOPOUHAMHOU NIOCKOCIU;

—  mpo8oOUMb 00KA3amMeNbHble PACCYHCOeHUs il 0DOCHOBAHUSA
UCIMUHHOCIU YMBEPHCOEHUII.

B nosceonesnoii sicuznu u npu uzyuenuu Opyeux npeomemos:

—  UCNONb3068aMb YUCT08blE MHOIHCECMBA HA KOOPOUHAMHOU NPAMOU U HA
KOOPOUHAMHOU NAOCKOCMU 0I5l ONUCAHUSL PealbHbIX NPOYECccos U
AGNIeHUlL;

—  NP0B0OUMb OOKA3AMENLHBLE PACCYICOCHUS. 8 CUMYAYUSIX HOBCEOHEBHOU
JHCUBHU, NPU PeUleHUU 3a0ay U3 OpY2UX npeomMenos

Yucsa v BbIpaKeHU s

—  (C80000HO Onepuposamev NOHAMUAMU. Yel0e YUCTLO, OeTUMOCTb YUCE,
00bIKHOBEHHASL OPOObL, DecAMuUUHAsE OPpoOb, PAYUOHATLHOE YUCIO,
NPUOIUINCEHHOE 3HAYEHUE YUCIA, YACMb, O0JISl, OMHOUleHUe, NPOYEeHM,
NOBbIUEHUE U NOHUMNICEHUE HA 3A0AHHOE YUCIO NPOYEHMO8, MACUUMAO,

—  NpuUBOOUMb NPUMepPbL YuUcesl ¢ 3a0AHHbIMU CEOUCMBEAMU 0EUMOCTIU,

—  onepuposamv NOHAMUAMU. L02APUDM YUCIA, MPUCOHOMEMPULEeCKas]
OKPYIUCHOCMb, PAOUAHHAS U 2PA0YCHASL Mepa Yald, 8eUdURA Yaid,
3a0AHHO20 MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC,
KOCUHYC, MAH2EHC U KOMAHSEHC V208, UMEIOUWUX NPOU3BOTbHYIO
BENIUYUHY, YUCIA € U T,

—  GLINOAHAMb apuhmemuyeckue Oelicmeus, couemas yCmuvle u
RUCbMEHHbLE NPUEMbL, NPUMEHSISL NPU HeOOX0OUMOCMU
BLIUUCIUMETbHBLE YCMPOUCEA,

—  HAXo0umv 3HAYeHUsl KOPHSI HAMYPAIbHOU CIenenu, Cmenexu ¢
PAYUOHATILHBIM NOKA3AMeNeM, 102apughma, UCnoib3ys npu
HeoOX00UMOCMU BLIYUCTUMENbHBLE YCIPOUCEA,

—  N0Jb308aMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHEmaX;

—  NP0o60OUMb NO U3BECHHbLIM (DOPMYIAM U NPABULAM NPeodPA306aAHUS
OYKBEHHBIX BbIPANCEHUN, BKIIOYAIOWUX CIMENeHU, KOPHU, JL02apughmol u
mpucoHoMempuueckue QyHKyuu,

—  HAXO0OUMb 3HAYEHUS. YUCTOBBIX U OYKGEHHBIX BbIPANCEHULL,
ocywecmensis Heobxooumble NOOCMAHOBKU U NPeoOPA3068aHUsL,

—  u300padicamv cxemamuyecKku Yeoi, 8eIUYUHA KOMopo2o GblPANCEHA 6
2paodycax unu paouanax;

—  UCNONIb306aMb NPU peuteHul 3a0a4 mabIuyHble 3HAYeHUs
MPULOHOMEMPUYECKUX DYHKYULL YeNl08;

—  GLINOJHAMb NEPeBo0 BENUYUNBL Veld U3 PAOUAHHOU Mepbl 8 2DA0YCHYIO
u obpammuo.

B noeceownesnotul s'cusnu u npu uzyyeHuu Opyeux y4eonvix npeomemos:

—  GLINOJHAMb OCCMBUS] C YUCTOBLIMU OAHHLIMU NPU pelleHUul 3a0ay
NPAKMUYECKo20 Xxapakxmepa u 3a0a4 U3 pa3iuynvlx obiacmetl SHaHUl,
UCNONbL3YA NPU HEOOXOOUMOCU CNPABOYHbLE MAMEPUATbL U
8bIYUCTUMENIbHBIE YCMPOUICMEA,

—  OYeHueamv, CPAGHUBAMb U UCNONL308AMb NPU PEULeHUU NPAKMUYECKUX
3a0au 4uciogvle 3HAYEHUs PealbHbIX 6eIUYUH, KOHKPEMHble YUC08ble
Xapakxmepucmuru 06beKmo8 OKPYHCaroue2o Mupa




Ypasnuenus u
Hepagencmea

Pewamv payuonanvnvle, nokasamenvbHule u 102apugpmuyeckue
VPa8HeHUs U HepageHcmed, npocmeluiue UppayuoHaIbhble u
mpusoHoMempu4ecKue YPaeHeHUsl, HePAGEHCMEA U UX CUCTHEMbL,
UCNONB308aMb MEMOObl peuleHUsl YPAGHeHUll: NpusedeHue K 6Uoy
«npouseedeHUe pagHo HYII0Y UIU KYACIMHOE PAGHO HYII0», 3aMeHA
nepemeHHbIX;

UCNOIb3068AMb MEeMOO UHMEPBAI08 OJisl PeUeHUs. HEPABEHCME,
UCNONBL308aMb 2paguyeckuli Memoo OJisi NPUOIUNCEHHO2O PeUleHUs]
VPasHeHUll U HepaBeHCm8,

u306padicamov Ha MPULOHOMEMPULECKOU OKPYIHCHOCHU MHOICECMBO
PeweHutl nPOCMeuuux mpueoHOMempuULeckux ypasHeHull u
HepaseHcma,

8bINOIHAMB OMOOP KOPHEU YPAGHEHUTl UTU PeUleHULl HEPABEHCME 6
coomeemcemauu ¢ OONOIHUMENbHBIMU YCI0GUAMU U O2PAHUYEHUSIMU.

B nosceounesnoti scuznu u npu usyuenuu opyeux yueOHulx npeomemos:

COCMAsIAMb U peuams YpasHeHus, CUCmeMbl YPasHeHUl U
HepaseHcmea npu peueHuu 3a0ay Opyeux y4eonvix npeomemos,
UCNONB308aMb YPABHEHUS U HePABEHCMEA OISl NOCTPOEHUS U
UCCNEO0B8AHUS NPOCMETULUX MAMEMAMUYECKUX MOOelell PedibHblX
cumyayuil uiu NPUKIAOHbIX 3a0a4,

yMemb UHMEPNPEemupo8amb NOLYYEHHbII NPU PEUUEHUU YPAGHEHS,
HepaseHCcmaa il CUCmeMbl pe3yIbman, OYeHU8amy e2o
npagoonooodue 8 KoHmexKcme 3a0AHHOU PearbHOU CUMYAYUU UTU
NPUKIAOHOU 3A0a4u

Dynkyuu

Onepupoeamv NOHAMUAMU: 3A6UCUMOCTIb BEUYUH, (DYHKYUS,
apeymenm u 3Haverue QyHKyuu, 001acmos onpeoeneHus: U MHONCECHEO
3HaueHutl QyHKYuu, 2papux 3a8uUcumocmu, epagux GyHKYuu, Hyau
@YHKYUU, RPOMENCYMKU 3HAKONOCMOSHCMEA, B03PACMAHUE HA
YUCTI080M NPOMEdNHCYMKeE, YObl8aHUe HA YUCTOBOM NPOMENCYNIKE,
Haubobuee U HaUMeHbULee 3SHAYEeHUe PYHKYUU HA YUCTIOBOM
npomexcymke, nepuooudeckds yHKyus, nepuoo, Yemuas u Heuemuas
dyHryuu;

ONepupoBamb NOHAMUAMU: NPAMAs U 0OpaAmMHAs
NPONOPYUOHATLHOCY, TUHEHAS, K8AOPAMUYHAS, 102APUPMUYECcKas U
NOKA3aMenbHas (PyHKyuU, mpuecoHomempuieckue yHKyuu,
onpeodenams 3HaueHue QYHKYUU no 3HAYeHuIo apeymeHma npu
PA3UUHBIX CNOCOOAX 3A0aHUSL PYHKYUU,

cmpoums epapuKu u3yuyeHHbIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUUX CTYYAAX NO opmye
nogedeHue u c8olucmea QyHKYull, Haxooums no epaguxy GyHKyuu
Haubobuue u HauMeHbulUe 3HAYeHUs,

CMpoums dCKU3 epaguxa QyHKyuu, y0oseiemeopsaower. NPpUeeoeHHOMY
Habopy ycnosuil (npomedcymru 603pacmanus/yovieanus, 3Ha4eHue
@yHKYUU 8 3a0aHHOU MOUKe, MOYKU IKCIMPEMYMO8, ACUMNMOMbL, HYIU
@dyHrkyuu u m.o.);

pewams ypasHeHusi, npocmetiuiue Cucmembvl YpagHeHUll, UCNOIb3Y3
ceoticmea yHKYuil U ux epaguxos.

B noeceownesnotul s'cusnu u npu uzyyeHuu Opyeux y4eonvix npeomemos:

onpeoensams no 2paguram u UCNOIb308aMb 015 peuleHUs NPUKIAOHBIX
3a0ay ce0lCMBA PeanlbHbIX NPOYeccos U 3agucumocmett (Hauborvuiue u




HauMeHblue 3HaA4eHUs, NPOMENCYMKU 803PACMAHUSA U YObI8AHUS.
@YHKYUU, RPOMENCYMKU 3HAKONOCMOSHCMEA, ACUMNIMOMbL, NEPUOO U
m.n.);

UHMEPNPEeMUPo8ams C8OUCMEA 8 KOHMEKCMe KOHKPEeMHOU
NPAKMU4ecKol Cumyayuu,

onpeodenams no epagukam npocmeriuiue XapaKmepucmuKu
NepuoOUYeCcKUx npoyeccos 8 OUOI02UU, IKOHOMUKE, MY3bIKe,
paouocessu u 0p. (amnaumyoa, nepuoo u m.n.)

Inemenmol
MaAMeMamuyecKozo
ananusa

Onepupoeamv NOHAMUAMU: NPOU3BOOHAS. PYHKYUU 6 MOUKe,
Kacamenvhas K 2paguxy QyHKyuu, npousooHds yHKyuu,
BLIYUCTIAMb NPOU3BOOHYIO OOHOUTIEHA, MHO20UNEHA, KBAOPAMHO20
KOPH3, RPOU3BOOHYIO CYMMbL (DYHKYUIL,

BLIYUCTAMD NPOU3BOOHDBLE INEMEHMAPHBIX PYHKYULL U UX KOMOUHAYU,
UCNOL3YS CNPABOYUHBLE MAMEPUATLL;

uccne0osams 8 NPOCMeUWUX CLyuasx QYHKYuu Ha MOHOMOHHOCMb,
Haxooums HauboIbUIUE U HAUMEHbUIUE 3HAYeHUS (PYHKYUL, CMPOUMb
2paghuKu MHO20UIEHO8 U NPOCMEUUUX PAYUOHATbHBIX PYHKYULL C
UCNONIL308AHUEM ANNAPAMA MAMEMAMULECKo20 AHAIU3d.

B nosceonesnoti srcuznu u npu uzyuenuu oOpyeux yueOHvlx npeomMemos:

peuams NPUKIaoHvie 3a0ayu u3 OuoI0cul, GUUKU, XUMUU, IKOHOMUKU
U Opyaux npeomMemos, Ces3aHHble C UCCIEeO08AHUEM XAPAKMEPUCTUK
PEeabHbIX NPOYECCO8, HAXONHCOCHUEM HAUDONbUIUX U HAUMEHbUIUX
3HAYeHUll, CKOPOCMU U YCKOPEHUSL U M.N.;

UHMEPNPEeMUPO8ams NOJYUEeHHbLE PEe3YIbIManbl

Cmamucmuka u
meopus eepoamuocmelil,
JlocuKa u
KOMOuUHamopuka

Hmems npedcmasnenue o OUCKpEmMHbIX U HENPEPLIBHBIX CAVUALHBIX
8EIUYUHAX U PACHPEOeNIeHUSX, O He3ABUCUMOCTU CTIYUAIHBIX GETUYUH,
umemyv npedcmasieHue 0 MamemMamuieckom OHCUOAHUU U OUCHePCUlL
CIYUAUHbBIX GEIUYUH,

umemyv npedcmasgieHue 0 HOpMAIbHOM pAcnpeoeleHUU U NPUMepax
HOPMAbHO PACNpPeesleHHbIX CLYYAUHBIX BeIUUH,

HOHUMAMb CYyMb 3aKOHA DONbULUX YUCEN U 8b100POUHO20 MemoOd
U3MepeHusl 6eposIMHOCMEl;

umems npedcmasienue 00 YCl06HOU 8ePOAMHOCIU U O NOJIHOU
6EPOSIMHOCMU, NPUMEHAMb UX 8 PeUleHUlU 3a0ay,

umMems npeodCcmagieHue 0 8ANCHbIX YACHMHBIX 8UOAX PACHpeOeNeHUL U
NPUMEHAMb UX 8 PeueHUl 3a0al,

umemsv npeocmasienue 0 KOpperayuy CIy4atiHblX eIUyuHt, 0 IUHeUHoU
pezcpeccuu.

B nosceonesnoii orcusnu u npu uzyyeHuu Opyeux npeomemos.

BLIYUCTIAMD UTU OYEHUBAMb BEPOSMHOCU COOLIMULL 8 PeAIbHO
HCU3HU,

8b1OUPaAMb NOOX00sUUe MeMmOoObl NPEOCMABIeHUs. U 00paboOmKu
OAHHBIX,

YyMemb peuams HeCl0HCHble 3a0ayu Ha NPUMEHeHUe 3aKOHA OONbUIUX
yucen 8 COYUONI02UU, CMPAX0B8AHUU, 30PABOOXPAHEHUU, 0becheyeHUU
Oe30nacHoCmu HaceneHUs: 8 UPe38bIYANIHBIX CUMYAYUSIX

Texcmoewie 3a0auu

Pewambv 3a0auu pazuvix munos, 6 mom yucie 3a0a4u NOGbIUEHHOT
mpyoHocmu,
8bI0UPAMb ONMUMATLHBLIL MEMOO0 PeuletUs 3a0a4l, paccmampueads




PAa3nuuHble Memoobl,

CMpoums Mooeib peuleruss 3a0adu, NPo8ooUms 00KA3AMelbHble
paccyncoenus;

pewams 3a0ayu, mpedyrouue nepebopa 6apuanmos, NPosepKu
VC08UlL, 8b100pa ONMUMATLHO20 Pe3Yibmama,

AHATUUPOBATND U UHMEPNPEMUPOBAMb Pe3VIbMAamyl 8 KOHMEKCHe
VCI08USL 3A0ayU, 8bLOUPAMb PEUEeHUsl, He RPOMUgopedaujue
KOHMeKCmy;

nepesooums npu peuleHuu 3a0adu UuHGopmayuio uz 00Hou hopmol 6
Opyeyro, UCNONIL3YSL NPU HEOOX0OUMOCMU cXembl, mabauysl, epaghuxu,
ouazpammol;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

peuams npakmuyeckue 3a0asu U 3a0a4u u3 Opyeux npeomemos

TI'eomempus

Onepupoeamv NOHAMUAMU: MOYKA, NPAMAS, NIOCKOCb 8
npocmpancmee, napaiieibHOCmy U NePReHOUKYIAPHOCHb NPAMBIX U
niocKocme,

npUMeHAmMb OJisl peuenuss 3a0ay 2eomempuieckue hakmol, eciu
VCI08US NPUMEHEHUs. 3A0aHbl 8 A8HOU (hopme;

pewams 3a0ayu Ha HAX0HcOeHUe 2e0MeMPUIecKUX 8eIUyUH no
06pasyam uiu aneopumman;

denams (8bIHOCHbLE) NIIOCKUE YEPMENCU U3 PUCYHKO8 00bEeMHBIX puzyp,
8 MOM YUCTIe PUCOBAMb BUO C8ePXY, COOKY, CMPOUMb CedeHUs
MHO202PAHHUKOS,

U381€KAMb, UHMEPNPEMUPOBAMb U NPEOOPAZ06bI6ANb UHDOPMAYUIO O
2eomempuieckux ueypax, npeocmasieHHyIo Ha Yepmexicax,
NPUMEHSIMb 2eoMempuieckue pakmol 0Jis peuleHus 3a0ay, 6 mom
yucie npednonacaruux HeCKOIbKO uWae08 peulenusl,

ONUCHIBAMb 83AUMHOE PACNONONCEHUE NPAMBIX U NIOCKOCMEU 8
npocmpancmee;

Gopmynuposamsv ce0licmea u NPU3HaKU ueyp;

O00KA3bI8ANMb 2e0OMEMPUUECKUe YIMBEPHCOCHUS,

671a0emvb CManoapmHuou Kiaccuguxayuel npoOCmMpaHCcmeeHHuLX huyp
(nupamuosl, npusmsl, napaiieienuneobs);

Haxooums 06veMbl U NIOUAOU NOBEPXHOCMEN 2e0MEeMPUUECKUX meJl C
npumerenuem Gopmyi;

BLIYUCTIAMb PACCMOAHUS U Yellbl 8 NPOCMPAHCIEE.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

UCNONIL3068AMb CEOUCMBA 2e0OMEMPUYECKUX hucyp 0I5l peulenus 3a0ay
NPAKMUYECKo20 Xxapakxmepa u 3a0a4 u3 opyeux oonacmetl 3HaAHUU

Bexkmoput u
Koopounamol 6
npocmpancmee

Onepupogamv ROHAMUAMU 0EKAPMOBbl KOOPOUHAMbI 8 NPOCMPAHCIEE,
8EKMOp, MOOYIb BEKMOPA, PABEHCHBO BEKMOPOS, KOOPOUHAMbL
BEKMOPA, Y20Jl MeNCOY 8EKMOPAMU, CKATAPHOE NPOU3BEOCHUE
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbI;

HAX00UMb PACCMOSIHUE MENCOY O8YMsL MOUKAMU, CYMMY EKMOPO8 U
nPoOU368e0eHUe 8eKMOPA HA YUCTO, Y20l MENCOY 8EKMOPAMU, CKATISIPHOE
npouseederue, packiaobléams 6eKmMop no 08YyM HEKOLIUHEAPHbIM
BEKMOPam;

3a0a8amuv NIOCKOCMb YPABHEHUEM 8 OeKAPMOBOU cucmeme
KOOpOUHam;

pewams npocmetiwiue 3a0aqu 66e0eHuUeM 6eKmMopHo20 basuca




Hcemopua mamemamuku | —  [Ipeocmasnsmo 6K1a0 6blOAIOUUXCA MAMEMAMUKOE 8 PA3GUMUE
MamemMamuxy U UHbLX HAYYHbIX oOaacmell,
—  nOHUMAamb poib Mamemamuru 8 pazsumuu Poccuu

Memoobt mamemamuxu | —  Hcnonw3o6ames 0CHOGHbIE MEMOObL QOKA3AMENbCMEA, RPOBOOUNTb
00KA3aMenbCmeo U 8bINOHAMb ONPOBEPHCEHUE,

—  NPUMEHAMb OCHOBHbIE MEMOObl PeUleHUss MameMamuyecKux 3a0ad;

—  Ha OCHOBE MAMeMamu4eckux 3aKOHOMepHOCmell 8 NPUpooe
Xapakxmepuzo8ams Kpacomy u CO8EPULEHCIBO OKPYHCAIOUWE20 MUPA U
npouseedeHull UCKyccmaed,

—  npuMeHAmb npocmeniuiue npocpamMmHble Cpeocmed U 21eKmpOHHO-
KOMMYHUKAYUOHHbIE CUCEMbL NPU PeUleHUU MAMeMamu4ecKux 3a0a4

2. Copep:kaHue 3JIeKTHBHOI0 Kypca

Moayas: Aareopa. JleiictBure/ibHbie ynuciaa. [poou. CBoiicTBa cTeneHei, KOpHel u
gorapudmos. ToxkaecTBeHHbIE NPe0OpPa30BaHUA AJIreOpanyecKux, TPUTOHOMETPUYECKHX,
JorapuMu4YecKuX BbIpasKeHHIl.

[Ipocteie u coctaBHble uyMcaa. [lenuMocTh HarypanbHbIX uucell. lIpu3Haku nenuMocTH.
Monaynp uucna. Jpobu. Anrebpanueckue Ipobu. Metoasl panuoHanbHoro cuéra. CremeHp ¢
JEHCTBUTENBHBIM TOKa3areneM. ToxaecTBeHHbIE peoOpa30oBaHusl CTEIIEHHBIX BblpaxkeHU. KopeHb
N — oii creneHu. CuHYC, KOCUHYC, TaHI'€HC U KoTaHreHc. Jlorapudmsl. CBoiicTBa jnorapudmos (110
THUITy 3a/laHuil OTKpbITOro 6anka EI'D no maremaTnke 6a30BOro ypoBHS).

OcHOBHBIE ~ BHMIbl  JIEATEIIBHOCTH  yyaliuxcs  (Mo3HaBaTelbHas, HMH(OPMAILIOHHO-
KOMMYHHUKaTHBHAs, peIeKCUBHAs).

YMeHue BBINOJIHATD JEHCTBUS C JEHCTBUTEIBHBIMM YHUCIIAMU, J€JaTh NPUKUIKY U OLEHKY
pe3yJibTaTa BBIYMCICHUH.

YMeHue BBINOJHATH IMPEeoOpa3oBaHUs LENIbIX M JPOOHBIX pAlMOHAIBHBIX BBIPAKCHMII,
BBIPXKEHUI cOepX allluX KOPHU U CTENEeHH C JAPOOHBIMH IOKa3aTelsiMHU, JIOTapu(pMUYECKHe
BBIPAKEHUS.

YMeHue BelpakaTh U3 (OpMyJIIbl OJTHY HEPEMEHHYIO Yepe3 JIpyTue.

[Touck Hy*HOW MH(OPMALIMK O 33/JaHHOM TeMe B MCTOYHUKAX paziuyHoro tumna. Pabdora c
nutepatypoil (yuyeOHOW M cHpaBOuYHOI), ¢ HHTepHeT pecypcamu.. CocraBieHue 000O0IIAIONIINX
MH(OPMALMOHHBIX Ta0null (KOHCIEKTOB). Pa3BuTme yMmMeHUS NpPOU3BOAMTH apryMEHTHPOBAHHbBIE
paccyxJeHHs, MPOBOIUTh 00001IeHe. BhINnoiHeHne NMpakTHYeCKUX pacueToB C HCHOJIb30BAHUEM
IIpY HEOOXOIMMOCTH CIIPABOYHBIX MaTEPUAJIOB U BBIYUCIUTEIbHBIX YCTPOICTB

YMeHue aneKkBaTHO OIEHMBATh MPABWJIBHOCTh WM OIIMOOYHOCTH BBINOJIHEHUS Y4eOHOMN
3a/1a4ui, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PEIlICHUS.

YMeHHne caMOCTOSITEIbHO CTaBUTh II€NIM, BBIOMPATh U CO3[aBaTh aJrOPUTM JUIS PELICHUs
y4eOHBIX MaTeMaTHYECKUX MPOOIIEM.

CdopmupoBaHHOCTh KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B OOILIEHUU U COTPYAHUYECTBE CO
CBEpCTHMKAMM, CTapIIMMHU U MIIAJIIMMHU B 00pa30BaTeNbHON, OOIIECTBEHHO — MOJE3HOH, Y4eOHO -
HCCIIEIOBATENILCKOM, TBOPUYECKOW M IPYTHX BUAAX NEITEIBbHOCTH. @OPMUPOBAHUE BBIUUCIUTEIHHOMN
KYJBTYpBI.

®opMbl OpraHU3allii BHEYPOUHOU N€ATEIbHOCTU: MHIANBUAYAIbHBIE U TPYIIIIOBBIE 3aHSATHS,
JIEKUMHU, KOHCYJIbTALUN; TPAKTUKYMbI PELICHUS 33/1a4; YPOK-TIPE3EHTALIUSI, YPOK — UCCIIEIOBAHUSI.

Monayasb: Jloruka u cMekaska. TekcToBbIe 3a1a4H.
Jlormueckue 3anaym (1Mo TUIY 3aJaHuii OTKpbIToro Oanka EI'D 6a3oBoro ypoBHs). 3amauu
3aHUMAaTEeNLHOU apI/I(l)MeTI/IKI/I, 3ala4yd Ha IMOCJICAOBATCIbHOCTH, ICPCIWBaHNsA, B3BCIIMBAHUAI,
nBukeHwus!, paboty u apyrue. Codusmsl, peOychl, mU(PHI, TOTOBOIOMKH. 3aja4i MPAKTUIECKOTO




cojZiepKaHus: (PU3NIECKOT0, SKOHOMUYECKOT0, XMMHUYECKOT0, HCTOPUIECKOro npoduiei (mo Tuiy
3amaanii KUM EI'D npoduibHOTO YpOBHS).

OcHOBHBIE ~ BHMJbBl  JEATEIBHOCTH  yyaliuxcsd  (MO3HaBaTelbHasd, HMH(OPMAIMOHHO-
KOMMYHHUKaTUBHas, pedJIeKCUBHA).

YMeHue aHaIM3MpOBaTh YCIOBHE 3a/layM, NPH HEOOXOIMMOCTH CTPOMUTH Ul €€ peIleHUs
MaTeMaTHYeCKyl0 Mojenb. lloHMMaHue W HCIOJIb30BaHUE Ui pEIICHUs 3anaud HH(pOpMaIuio,
IIPEJCTABICHHYIO B BUJE TEKCTOBOM M CHMBOJIBHOW 3alMCH, CXeM, TaOuuL, Juarpamm, rpaukos,
PUCYHKOB. YMeHHE paboTaTh ¢ N30BITOUHBIMU yCIOBHSIMH, BEIOMpast U3 Bcel MH(POpMAIINHU, JaHHBIE,
HEOOXOAMMBIE Ul PELIeHMs 3a/lauM; OCYIIECTBIISATh HECJIOXKHBIH Mepedop BO3MOXKHBIX PELICHHUH,
BBIOMpAs U3 HUX ONTHUMAJIBHOE 110 KPUTEPUIM, CHOPMYTUPOBAHHBIM B YCIOBHH.

VYMeHue pemaTb HECIOXKHbIE IPAKTHUECKUE 3aJayd, BO3HUKAIOUIME B CHUTYyalHAX
MIOBCETHEBHOH JKM3HU; MPOU3BOAUTH apIyMEHTHPOBAHHBIE PACCYXKIEHH, NMPOBOAUTH 0000IIEHHE;
BOCIIPUHUMATh YCTHYIO p€db, y4acTHe B IUAJIOTE.

YMeHHne caMOCTOSITEJIbHO CTaBUTh IIENIM, BBIOMPATh W CO3JaBaTh AJTOPUTM JUIS PELICHUS
yueOHbIX MaTeMaTHdeckux mpoOsieM. TBopueckoe pemieHHe y4eOHBIX M IMPAKTHMYECKHX 3ajau:
yMEHHE MOTHBHPOBAHHO OTKa3aThCs OT 00pa3ia, HCKaTh OPUTHHAIBHOE PEIICHUE.

Bocnuranue cpexnctBamMu  MaTeMaTHKM  KYJAbTYPbl JIMYHOCTH, pPa3BUTHE JIOTUYECKOTO
MBILUIECHUSL.

[IpuMeHeHHE TOJNyYEHHBIX 3HAaHUM M YMEHHMM B IPAKTUYECKOM IEATEIbHOCTH: YMEHHME pEIaTh
TEKCTOBBIE 33]1a4H.

@®opMbl OpraHu3aluy BHEYPOUHOH JEATEIHOCTH: MHIWBUAYAIbHBIC U TPYIIIOBBIC 3aHATHS,
JEKIUH, KOHCYJbTAllMM; MPAKTUKyMbl pEIICHUs 33ajay; MOATOTOBKA K OJMMIIMA/JaM, KOHKypcam,
BUKTOPUHAM, YPOK-TIPE3CHTAIM, YPOK — HCCIIEIOBAHNUS, HCIIOJIb30BaHIE HHTEPHET PECYPCOB.

Moayab: YpaBHeHHs M HEpaBeHCTBA.

PannonainbHsle, UppaliOHAIIBLHEIE, II0Ka3aTelbHbIE, JorapupmMuyecKue,
TPUTOHOMETPUYECKHE ypaBHEHHUS ([0 Tuly 3agaHuil oTkpbiToro Oanka EI'D mo marematuke
6a3oBoro ypoBHs). PaunuonanpHble, HppalMOHalbHbIE, II0Ka3aTelbHble, JorapuMUYECKHUe,
TPUTOHOMETPUYECKHE ypaBHEHUS M HepaBeHcTBa (mo tumy 3ananuii KM EI'D nmo maremaruke
npopunbHoro ypoBHs1). Cxema ['opHepa. VYpaBHEHHUS M HEpaBEHCTBA CO 3HAKOM MOAYJIA
(TpUrOHOMETpPUYECKHE, HppalOHaIbHbIE, II0Ka3aTelbHble, Jorapudmuueckue). YpaBHEHHUS C
napamMeTpoM (TPUTOHOMETPHUYECKHE, MppPAlMOHANbHbIE, IMOKa3aTelbHble, JOrapupMHUUYecKhe - MO
tumy 3aganuii KM EI'D nmo Mmaremarrke npo@UiIbHOTO YpPOBHS).

OcHOBHbIE  BHJABI  JIEATENBHOCTH  ydamuxcs (mO3HaBaTeNlbHas, HMHPOPMAIOHHO-
KOMMYHHMKaTHUBHAs, peIeKCUBHAas).

YMmeHnue kinaccuuuupoBaTh YpaBHEHUS M HEpaBEHCTBa 110 THUIaM U paclio3HaBaThb
pa3aMyYHbIE METOABI PELICHWS YpPaBHEHMM M HepaBeHCTB. lcIob30BaHME METONOB pELICHUS
YPAaBHEHUN: IPUBEACHUE K BUIY «IIPOM3BENCHHUE PABHO HYJIIO» WM «4aCTHOE PABHO HYJIIO», 3aMEHA
IIEPEMEHHBIX; METOJ, WHTEPBAJOB JJs PEIICHUS HEPAaBEHCTB. YMEHHE INPUBOAUTH IIPUMEDSI,
o100paTh apryMeHThbl, CHOPMYJIUPOBATH BBIBOJbI. YMEHUE OOBSCHUTH U3YUEHHBIE MOJOKEHUS Ha
CaMOCTOSITENILHO ~ MOJOOPaHHBIX  KOHKPETHBIX mpumepax. CaMOCTOSTENbHOE  COCTaBlICHHUE
ANTOPUTMHUYECKUX MPEIIUCAHANA U NHCTPYKLUH 10 TEME.

Hcnonb3oBanue rpaduyeckoro merona Ais NPUOIMIKEHHOTO pEIIeHUs YpaBHEHUH W
HEPAaBEHCTB; H300paK€HHWE HAa TPUTOHOMETPUYECKOM OKPYKHOCTM MHOXECTBO  pPELIEHUI
MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB;

YMeHue BBINOTHATH OTOOp KOpHEH ypaBHEHHMH WM PEIIEHUH HEPaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTENBHBIMU YCIOBHUSIMH U OTPAaHUYEHUSIMHU.

N300paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEUICHUI ypaBHEHUN M HEPABEHCTB
C IByMs IEPEMEHHBIMH U UX CHCTEM.

Hcnonp30BaHne ypaBHEHUS U HEPABEHCTBA JJI IOCTPOEHHUS M HUCCIEAOBAHUS MPOCTEHIINX
MaTEMaTHYECKUX MOJIEIEN pealbHbIX CUTyallui MM NPUKIIAJHBIX 3a7ja4; YMEHUE UHTEPIIPETUPOBATh
MTOJIYYEHHBI IIPU PEIICHUH YPABHEHUS, HEPABEHCTBA WJIM CHCTEMBI PE3yJbTaT, OLEHHUBATh €TI0
MIPaBOII0/1001€e B KOHTEKCTE 3aJaHHOMN peabHOW CUTYalluu WM MPUKIAJHON 3a7auu



[Tonck HyxHOUW wuWH(MOpPMAIMK TIO 3aJaHHOW TEME B HMCTOYHHKAX PA3JIMYHOTO THIIA.
CocraBnenue 0000maMUX HWHOOPMANMOHHBIX KOHCIEKTOB. Pa3BUTHE yMEHUS TPOU3BOIHUTH
apryMEHTHPOBAHHBIC PAaCCYXKIEHUsA, MPOBOIUTH 00oOmeHue. Pabora ¢ nmurepatypoit (yueOHOH u
CIpaBOYHOH). BeIMloIHEHNE pabOTHI 110 PEIBSIBICHHOMY aITOPUTMY.

ChopmupoBaHHOCTh KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHUYECTBE CO
CBEPCTHHUKAMHM, CTAPIIUMU M MIAAMIMMUA B 00pa30BaTEIbHOM, OOIIECTBEHHO — MOJIE3HOM, Y4eOHO -
HCCIIEIOBATENbCKOM, TBOPUECKOMN U IPYTrUX BUIAX JESATEIbHOCTH.

@opMbI OpraHU3allMd BHEYPOUHOU AESITEIbHOCTU: UHAUBUAYAIbHBIE U TPYIIIOBBIC 3aHATHUS,
JIEKUMHU, KOHCYNIbTALUN; TPAKTUKYMbI PELICHUS 33/1a4; YPOK-TIPE3EHTALIUS, YPOK — UCCIIEIOBAHUSI.

Moayas: Hayajia MaTeMaTH4eCKOI0 aHAJIH3A.

[IpousBognas pyHkiuu B Touke. Du3MUYECKUid W TEOMETPUYECKHUN CMBICT IPOU3BOIHOM.
Touku skcTpemyma (MakcuMmyma u MUHHUMYMa). MccrnenoBanue QyHKIMI HA TOYKH IKCTpEMyMa,
HauOoJbllIee M HaMMEHbIIIee 3HaYeHHE C MOMOIbI0 Tpou3BoaHON. [locTpoenue rpaduxos GyHKIMI
C TOMOINBIO TMPOW3BOJAHBIX. [IprMeHeHWe TPOW3BOJHOW TpH pemieHuu 3amad. llepBooOpa3zHasi.
OnpenenénHuplii uHTErpai. Boryrcnenue miomaziei miockux GUryp ¢ moMoIs0 HHTErpaioB.

OcHOBHBIE  BHWJBI  JIEATEIBHOCTH  ydamuxcs (TO3HaBaTelbHAas, HWHPOPMAIMOHHO-
KOMMYHUKaTUBHas, pedIeKCUBHAs).

YMeHue omnpenensaTh 3HAYCHUE MPOM3BOMHOM (YHKIMM B TOYKE 1O W300paKCHUIO
KacaTelnbHOU K rpaduky, mpoBeAEHHON B 3TOW TOouke. PellieHre HEeCI0XKHBIX 3aJa4 Ha MPUMEHEHUE
CBSI3U MEXIY MPOMEKYTKAMU MOHOTOHHOCTH M TOUYKAMH dKCTpeMyMa (PyHKIIUU, C OAHOU CTOPOHBI, U
MIPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJIIMH MPOU3BOIHOM C APYTrOM CTOPOHBI.

Breruncnenne TpPOM3BOAHBIX JJIEMEHTAPHBIX (YHKIUHA W WX KOMOWHAIIUH, WCIIOIB3YS
CIPaBOYHbIC MaTepUANbl. Y MEHHE UCCIIEIOBATh B MPOCTEHIINX clydasx GyHKIIMH HA MOHOTOHHOCTD,
HaXOJUTh HAWOOJBIINE W HAUMCHBIINE 3HAYCHUS (PYHKIHMA, CTPOUTH T'pa)MKH MHOTOUYICHOB H
MPOCTEHIINX PallMOHANBHBIX (YHKIUI C MCMOJIb30BaHUEM arapaTa MaTeMaTHYeCKOro aHaIH3a.

YMeHue pemars NPUKIATHbIC 3a1a9u U3 Onoyioruu, (pU3MKH, XUMHH, SKOHOMHKH U JPYTUX
MIPEAMETOB, CBSI3aHHBIE C MCCIEJOBAaHUEM XApPAKTEPUCTUK PEAJIbHBIX MPOIECCOB, HAXO0XKJICHUEM
HAauOOJBIINX W HAUMCHBIIMX 3HAYCHWH, CKOPOCTH W YCKOPEHUS W T.I.; HHTEPIPETHPOBATH
MOJIyYEHHBIE PE3YJIbTaThI.

YMeHHne anexkBaTHO OICHWUBATHh MPABUIBHOCTh WM OIMIMOOYHOCTH BBITIOJHEHUS Y4eOHOM
3a1a4u, €€ O0BEKTUBHYIO TPYJAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEeIICHUSI.

®opMbI OpraHU3aIlMid BHEYPOUHOU ACATEIHHOCTU: UHANBUIAYAIbHBIE U TPYIIIOBBIC 3aHSTHS,
JIEKIIHS, KOHCYIbTAIlMN; MPAKTUKYMbI PEIICHUS 3a71a4; YPOK-TIPE3CHTAIIHS, YPOK — UCCIIEIOBaHUSI.

Mogayan: Ilnanumerpusi. Ctepeomerpus. Pemenue 3agau no tuny 3aganuii KUM EI'D no
MaTemMaTuke (0a30BbIi U NPOQUIbHBIN YPOBHH).

®urypbl Ha IUIOCKOCTH M B mpocTpaHcTBe. JlnmmHa u miomanb. [lepumerpsl u 1uiomanu
¢uryp. IlapannenbHOCTP W NEPHEHAUKYISIPHOCTh MPSIMBIX M TUIOCKOCTeH. MHOTOTpaHHUKH.
[Mapannenenunen. CgoicTBa TPsSMOYroJibHOTO —mapaienenumnena. Teopema Iludaropa B
npoctpanctBe. [lupamunga u mpusma. Tena BpamieHus: UWIHHIP, KOHYC, chepa u map. OOBEM.
[Ipocreiimume kKOMOMHAIIMY MHOTOTPAaHHUKOB U TE€J BPAILIEHUS] MEXAY COOOM.

OcHOBHBIE  BHUJABI  JIEATENBHOCTH  ydamuxcs (TO3HaBaTenbHas, HHPOPMAIOHHO-
KOMMYHHKATUBHAs, peIeKCUBHAs).

Pa3BuTHe cuctemMaTHuecKux 3HAHUH O MIOCKUX (DUTYpax U MX CBOMCTBAX, MPEACTABICHUN O
MPOCTEHIINX MPOCTPAHCTBEHHBIX Tenax (Mpu3Ma, Mapaiienenumnes, Ky0, mupamuia); pa3BUTHE
YMEHUN MOJEIUPOBAHUS PEATbHBIX CUTYallUd HA SI3bIKE T'€OMETPHUH, HCCIIEOBAHUS MOCTPOEHHOMN
MOJIETIM C MUCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHATUN U TeopeM. YMEHHE Paclo3HaBaTh OCHOBHBIE
BUJIbI MHOTOTPAHHUKOB (TIPU3Ma, MUPaMUa, MPSIMOYTONBHBIN Mapalienenumnes, Ky0); n3o0paxaTh
n3ydaemble (UTYpHl OT PYKH W C TPUMEHEHHEM NPOCTHIX YEPTEKHBIX WHCTPYMEHTOB. [lenaTh
(BBIHOCHBIE) TUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHHU3Y;
U3BJIEKaTh MH(POPMAIMI0 O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (QUrypax, MPEACTaBIECHHYIO Ha
4yepTekax U pUCYHKaX; MPUMEHITH TeopeMy [ludaropa npu BEIYHCICHUHN 3JIEMEHTOB



CTEpEOMETPUYECKIX (QUTyp; HAXOAUTh OOBEMBI U IUIOMAAW TIOBEPXHOCTEH MPOCTEHIINX
MHOTOTPAaHHUKOB C MpuUMeHeHneM ¢Gopmyi. Pacrno3HaBaTh OCHOBHBIC BHJIBI TEN BpalleHUs (KOHYC,
nuiauHAp, cdepa W map); HAXOAUTh OO0BEMBI M IUIOMIAAX IMOBEPXHOCTEH TMPOCTEHIITNX
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHSI C TPUMEHEHUEM (DOPMYIL.

[IpuMeHeHHe MOTY4YEHHBIX 3HAHUM M YMEHUUN MpU pElICHUH 33/1a4; YMEHHE pelIaTh 3aJa4u
Ha JIOKa3aTelbCTBO, IOCTPOCHUE U BBIUYUCIICHHUE.

OBiazseHue TeoOMEeTPUYECKUM SI3bIKOM; Pa3BUTHUE YMEHHUS HCIOJIb30BaTh €ro JJisi OMHCAHUS
MPEIMETOB OKPYXKAIOIIET0 MHUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHHMA, H300Pa3UTEIbHBIX
YMEHH, HABBIKOB T€OMETPUYECKUX ITOCTPOCHHIA.

KpeaTuBHOCTh MBINUICHHS, WHHUIMATHBA, HAXOAYMBOCTh, AKTUBHOCTh TMPU PEIICHUU
reOMEeTpPUYECKUX 3a4ay. Pa3BuTHE JOrMYEeCKOro MBIIUICHHUS, MPOCTPAHCTBEHHOTO BOOOpa)KeHUS,
QITOPUTMUYECKON KYIbTYPhI, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM i Oymymiei
npoeccnoHaNbHOM EATENIbHOCTH, a TAKXkKe MOCIEYIOIIero 00y4eH s B BBICIIEH HIKOJIE.

[IpumeHeHne TMOAYYEHHBIX 3HAHUM W YMEHUM B MPAKTUYECKON MESITEIBHOCTH U B
MTOBCEIHEBHOM KU3HHU.

@dopMBI OpraHu3alii BHEYPOYHOH AESITEIbHOCTU: WHIUBUAYAIbHBIC U TPYIIIOBLIC 3aHSATHS,
JIEKINH, KOHCYJIbTAIlMU; IPAKTUKYMBI PEIICHUS 3aa4; YPOK-TIPE3EeHTalUs, YPOK — UCCIICTIOBAHHUS.

@DopMBI U CpeZICTBA KOHTPOIIS Pe3yIbTaTOB:

- IPOBEJICHUE MPOMEXKYTOUHBIX 3aYETOB MO0 OKOHYAHUIO KaXI0T0 pa3felia, BBIMOIHEHHE TBOPUYECKUX
3aJlaHui ¥ UTOTOBOI 3a4€THOM pabOTHI;

- UHAMBHUYaJIbHOE WM TPYIIIOBOE JOMAITHEee 3aJaHKe, CoAepKallee AIEMEHThI HCCIeA0BaTEIbCKOM
paboThl, 331241 U1 CAMOCTOSITEIBHOTO PEIICHUS;

- y4JacTH€ B OJIUMITMA/IaX Pa3HbIX YPOBHEH, ydacTHE B MPEAMETHOM HENEJIE, YJacTHE B €KETOTHOMN
IIKOJILHOM Hay4yHO-TIpakTuieckoi koH(epeHuun «llo3zHanue», pesynptatel EI'D, mocrymiienue
y4aIuxcs B BBICIINE yueOHbIC 3aBEICHMUS.

3. TemaTuyeckoe NJIAHUPOBAHHE ¢ YKA3aHUEM KOJINYE€CTBA YaCOB, 0TBOIHMBbIX
Ha OCBOCHME KAXKI0M TeMbI

Ne KonmuecTtBo yacos
n/n Tewa. 10 xmace 11 xmace
1 3nakomctBo cKUM, xonuduxaropom, cnenudukoit EI'3. 2 2
Monyanb:Aneebpa. /leticmeumenvHule uucaa. poou.
5 Ceoticmea cmeneHeli, KOpHell U 102apUuphmos. 9 3
Toowcoecmsennble npeobpazo8anus areeopauiecKux,
MPULOHOMEMPUUECKUX, TI02APUDMUYECKUX 8bIDAINCEHUIL.
3 Moayan: Jloeuxa u cmexanxa. Texcmogvie 3a0ayu. 8 7
- Jlornueckue 3agauu (MO TUITY 3aJaHUI OTKPHITOTO
6anka EI'D 6a3oBoro ypoBHS).
- TekcroBrle 3agaun 6 5
4 Moayasb: VpasHenus u nepagencmaa. 16 14
- YpaBHeHUs. 8 5
- Hepasencraa. 8 9
Mopnyas: Hauana mamemamuueckoeo ananusa. 5 9
- OyHkuuu 1 rpaduk QyHKIHH. 5 3
- Tlousarue nponsBogHoi GyHKIMHU. CBA3b MEKIY ) 2
rpadukoM QYHKIUU U Tpa@UKOM €€ TPOU3BOTHOM.
- [IpumeneHue mpou3BOIHON K UCCIIETOBAHHIO i 4
GbyHKIUH.
5 Moayas: [Inanumempus. Cmepeomempus. 16 18
- IInanumempus. 7 8




- Cmepeomempusi. 9 10
6 Pemenne Bapuantos EI'D 12 15
Uroro 68 68

136




KasennapHo-reMaTnyeckoe nJiaHUPOBaHHe
3JIeKTHBHOT0 Kypca « U30paHHbIe BOPOCHI 10 MATEMATHKE)

10 knace
Ne o/mt ‘ Tema KomnuecTtBo yacos [ata npoBenenus
3naxkomctrBo cKUM, konupuxkaropom, cnenupuxoii EI'I. ly
1. | 3HAKOMCTBO C JieMoBepcucii. ba3oBblil ypoBeHb. 1
Monyasb:Aneedpa. Jeticmeumenvhule yucaa. [poou. Ceoticmea cmeneHeti, KopHell U 102apuh)moas. -
Toorcoecmesennvie npeobpazosanus aneedpaulecKux, mpueoHOMempuieckux, 102apUu@dMUUecKux 8blpadiceHul.
2. HenumocTth HaTypaiabHbIX uKcell. [IpusHaku qenumocty. Moynb yucna. 1
3. Hpobu. Anrebpamdeckue npodu. MeToas! palnoHaIBHOTO CUéTa 1
4. CreneHb ¢ JeHCTBUTENBHBIM MTOKa3aTeneM. T ox1ecTBeHHbIE IPeoOpa30BaHNs CTETIEHHBIX BhIPAXKCHUH. 1
5. Kopens n — oii crenenu. 1
6. CuHyc, KOCUHYC, TAHT'€HC U KOTAHTEHC. 1
7. Jlorapudmer. CBoiicTBa J0rapru@mMoB 1
Monyas: Jlocuka u cmexanka. Texcmosvie 3a0auu. 6u

8. Jlornueckue 3amaqu. 1
9. 3aga4n Ha MPOIEHTHI, YACTH, TOJITH. 1
10. | 3amauym Ha KOHIIEHTPAIIUIO, CMECH, CTUIABHL. 1
11. | 3agauu Ha ABMIKEHUE, COBMECTHOE JBIIKCHUE. 1
12. | 3amaum Ha aBWKeHHE. JIBIDKEHUE MPOTKEHHBIX Tell. JIBrkeHue 1o Bojie. CpeiHss CKOPOCTb. 1
13. 3agaun Ha TPOU3BOIUTEIHHOCTD. 1

Moayab: Vpasuenus u nepasencmea. 104

Ypasnenus 5y

14. | JluneiiHble U KBaJpaTHbIE YPaBHEHHUA. 1
15. | JIpoOHO-panOHAIEHBIE YPABHEHMUSL. 1
16. | IIpocrelimme nokaszaTeabHble U UPPALMOHAILHBIE YPABHEHUS. 1
17. | [pocreiitme norapudmMudecKre ypaBHEHUSI. 1
18. | [Ipocreiinme TPUrOHOMETPUIECKHE YPABHEHHS. 1




Hepasencmea. S5y
19. | JluHeiiHble HEPABEHCTRA. 1
20. | KBampaTHble HEpaBEeHCTBA. 1
21. | Ipocreiimme 1poOHO-pallMOHANBHBIC HEPABCHCTBA. 1
22. | IIpocteiinine uppalioOHaIbHBIC M TOKA3aTEIbHbIC HEPABEHCTRA. 1
23. | IIpocteiimiue morapuMUISCKUE HEPABSHCTBA. 1
Moayab: Hayana MaTeMaTH4eCKOI0 aHAJIU3A. 4q
Qyuryuu u epagux Gyuxyuu. 4y
24. | Oynkuus. ['padux Gynxumn. 1
25. | CeoiictBa ¢pynkuun. Urenne rpadukoB QyHKIHH. 1
26. | I'paduk mokazaTenbHOU QyHKIHU. 1
27. | I'paduk norapudmudeckoit pyHKIHN. 1
Monyas «I'eomeTpus» Ta
Inanumempus. 4y
28. | Tpeyrompuuk. llepumetp. [Inmomanp. 1
29. | Yerspexyrompuuku. [lepumerp. [Imomanp. 1
30. | Okpy>XHOCTb U KpyT. BrircaHHbIe 1 ONIMCAaHHBIE OKPY>KHOCTH. 1
31. | [pocreiimue 3a1a9u B KOOpIUHATAX. 1
Cmepeomempus. 3u
32. | Ilpusma. Ee o6bem. [1normiaap moBepXHOCTH MIPU3MEL. 1
33. | [apamnenenumnes u ero 3jeMeHTHI. [IpSAMOYTONBbHBIN Napauieaeuie]. 1
34. | [lupamuna. Beraucnenue rromaseii 1 00eMOB. 1




KasennapHo-reMaTnyeckoe nJiaHUPOBaHHe
3JIeKTHBHOT0 Kypca « U30paHHbIe BOPOCHI 10 MATEMATHKE)

11 knacce
Ne o/mt ‘ Tema KomnuecTtBo yacos [ata npoBenenus
3nakomcrBo ¢ KUM, kogudukaropom, cienuduxoii EI'D. 14
1. | 3HAKOMCTBO C JieMoBepcucii. ba3oBblil ypoBeHb. 1
Monyas: Ancebpa. Jlericmeumenvhvie uucia. Jpoou. Ceolicmea cmenenetl, KOpHell U 102apugdmos. 3
Toorcoecmesennvie npeobpazosanus aneedpauyecKux, mpuoHOMempuieckKux, 102apu@dmMuyecKux 8blpadceHull. 1
2. ToxxmecTBeHHBIE TIPE0OPa30BAHIS BEIPAKCHHIA. 1
3. CuHyc, KOCHHYC, TAHT€HC B KoTaHTeHC. Jlorapudmsr. 1
4. Huaenocmuueckas paboma 1
Monyas: Jlocuka u cmexanka. Texcmosvie 3a0auu. 64
Jozuueckue 3adauu (no muny 3a0anutl omxpuimozo danxa EI'D 6a306020 yposHs). 2y
5. Jlornyeckue 3a1a4H. 1
6. Jluaenocmuyeckas paboma 1
Texcmossie 3a0auu 4y
7. 3a1ayn Ha KOHICHTPAINIO, CMECH, CIUIABBI, IIPOLEHTHI, YaCTH, JOJTH. 1
8. 3agauu Ha ABW>KEeHHE. [[BrKeHUEe NpOTSHKEHHBIX Tell. J[Brkenue no Boae. CpeqHsisi CKOPOCTb. 1
9. 3aga4n Ha IPOU3BOIUTEIBHOCTD. 1
10. | HAuaenocmuueckas paboma 1
Moayab: Vpasuenus u Hepasencmea. 9y
Ypaeuenus 4y
11. | Jluneitnble U KBagpaTHBIE YpaBHEHUA. J[poOHO-pallMOHAIbHBIE YPaBHEHMS. 1
12. | Ilpocreiimme noka3arensHble ypaBHeHuUs. [IpocTeiimme gorapupmMudecKiue ypaBHEHUS. 1
13. | IIpocreiimie TPUrOHOMETPUYECKIE YPABHEHNUS, UPPALMOHAIBHBIC YPABHEHHS. . 1
14. | Huaenocmuyeckasn paboma 1
Hepasencmaa. Su
15. | JluneiiHble HEpaBEHCTRA. 1
16. | KBamparHbic HEpaBEHCTBA. 1
17. | Ipocreiimme 1poOHO-pallMOHANBHBIC HEPABEHCTBA. 1
18. | Huaenocmuueckasn paboma 1
19. | Ipocrelimme nokazaTeabHbIE HEPABEHCTBA. 1




Moayabs: Hayana MaTeMaTH4eCKOI0 aHAJIU3A. T4
Dyuryuu u epagux Gyukyuu. 2y
20. | ®ynknus. ['paduk Gynkmun. CpoiictBa pyHkiun. UteHue rpadukoB GyHKINH. 1
21. | I'paduxk nmokazarenbHOl QyHkmu. ['paduk morapudmudeckoit QyHKIHM. 1
Ilonsamue npouzeoonoii ¢hynxkyuu. Ceazv medxncoy epaguxom Gyukyuu u epaguxom ee npou38o0Ho. 2y
22. | ®ynknus. ['paduk Gynkmun. CpolictBa pynknuu. Hanbospiee 1 HanMeHbIee 3HaUCHHUS QYHKIIUH. 1
23. | I'paduku TpuroHoMeTpudeckux QyHKIuA.['paduku nokasarenpHoN U norapudMuieckoi GyHKINH. 1
Ipumenenue npouz800HOI K UCCIE008AHUIO DYHKYULL. 3u
o HpI/IMeHSHHe MPON3BOTHOM K MCCIIETOBAHUIO HEIBIX PallOHAIBHBIX, IPOOHO-PAIIMOHANBHBIX M UPPAIIHOHAIBHBIX 1
(hyHKIHIA.
25. | [IpuMeHeHre MPOU3BOAHOMN K MCCIEJOBAHUIO ITOKA3ATEIBHON U TOTApUPMHIECKON U TPUTOHOMETPUIECKUX 1
(hyHKIHH.
26. | JlmarHoctmdeckas paborta 1
Monyas «I'eomeTpus» 84
Inanumempus. 4y
27. | Yersipexyronbuuku. Tpeyronpauk. [lepumetp. [Tnomans. 1
28. | OkpyXHOCTb U KpyT. Brincannsie U onricaHHBIE OKPY>KHOCTH. 1
29. | I'eomeTpus Ha KIIETUATOM Oymare. 1
30. | [pocreiimme 3a1a9u B KOOpIUHATAX. 1
Cmepeomempus. 4y
31. | [pusma. [Inomane noBepxHocTH pU3MbL. Ee 00beM. 1
32. | Mapannenenunes u ero aeMeHTHI. [IpIMOyToNIbHbIH napasuienenumes. 1
33. | llupamuna. Beraucnenue rromaeii 1 00beMOB. 1
34. | Usmenenue miomanu u o0beMa (HUTYphl TP U3MEHEHHH €€ Pa3MEepOB. 1
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