PaccmoTrpeno Ha

YT1Bepxaaro
3acemannu MO yunrenei TIIAPEKTOP
€CTECTBEHHO-HAYYHOTO MKOYVY JICOHI Ne 1
00pazoBaHMs U M.M .KoctrHa
MaTeMaTHYECKHX HAYK [Tpuka3z Ne 85 ot
pyxoBoautenas MO «30» aBrycra 2019r.
I'.A. Kpyrnosa
[Iporoxon Ne 01

ot «30» aBrycra 2019r.

MyHHIIHITATEHOE Ka3eHHOE 00Ie00pa30BaTeIbHOS YUPEIKICHHEC
«Jlenunckas cpennsisi o0eoOpazoBarenbHas mkoja Ne 1y
Jlenunckoro pairiona Bonrorpanckoi obmactu

Pa0ouyass mporpaMma KpysKKa
«M30paHHbBIe BONIPOCHI U3 KypPCca MATEeMATUKH
B 11 kiacce
Ha 2019-2020 y4yeOHblii roj

CocraButens: ['onuap Exarepuna MuxainoBHa,

YUYUTENb MATEMATUKH
MKOY JICOHI Ne 1

Jleannck 2019



MNOACHUTEJIBHAS 3AIINCKA
[TporpaMMma 31€KTUBHOIO Kypca COCTaBlieHa Ha ocHOBe dDelepalbHOro rocy1apCTBEHHOIO
00pa3oBaTeNpHOTO CTaHAApPTa CpeAaHero (MOoJHOoro) ooOmero oOpa3oBaHUs 10 MAaTEMAaTHKE,
IIPUMEPHOI NporpamMMmbsl o ainredpe «Airedpa ¥ Havana maremMarudeckoro aHanmmsza 10 - 11y,
cocraButelnb - T.A. Bypmuctposa, M.: U3narensctBo «lIpocBemenne, 2016r.
DNEKTUBHBIN Kypc OCTPOEH Ha YriIyOJIEHHH MaTeMaTHYECKUX 3HaHUH, KOTOPOE peaanu3yeTcs
Ha Oa3ze OOyyeHHMS MeToJaM M TpHUeMaM pelIeHHs MaTeMmarhyeckux 3agad. Ocoboe BHUMaHHE
oOpataeTcsi Ha TeMbl IIKOJIBHOIO Kypca MaTeMaTHKH, BBI3BIBAIOIIME HAHOONbIINE CIOKHOCTH Ha
9K3aMeHe (aHaJIu3 TUIIOB 3aJaHH, pa300p TUITMYHBIX OMIMOOK BBIITYCKHUKOB MPOIUIBIX JIET).
[Iporpamma Kypca JaeT BO3MOXHOCTh paboTaTh Kak C JETbMU, UMEIOUIMMHU IOBBIIICHHYIO
MOTHBAIMIO, TAK M C TEMH, KTO HE 00Ja/1aeT JOCTAaTOYHBIM YPOBHEM MAaTEMaTHYeCKOW MOATOTOBKH.
Marepuan, monoOpaHHBIA AJIst 3aHATHHA, BKJIIOYAET MHOTO CTaHIAPTHBIX 3a/1a4y, YMEHHE pemaTh
KOTOpBIE HEOOXOJMMO TPH BBHITIOJTHEHUH MPOMEKYTOYHBIX PEIICHUN O0Jiee CIOKHBIX 3a/1a4.

JlaHHBI Kypc JaeT ydJaluluMCsi BO3MOXKHOCTh IMO3HAKOMHTHCS C HECTaHJIAPTHBIMHU CIIOCOOaMH
pelleHUsT MaTeMaTUYeCKUX 3ajad, ClIoCOOCTBYET (POPMUPOBAHHMIO M PAa3BUTHIO TAKMX KauyecCTB, Kak
MHTEJUIEKTYyalIbHasi BOCTIPUMMYHUBOCTh M CHOCOOHOCTh K YCBOCHUIO HOBOM HMH(OpMAIU, THOKOCTh U
HE3aBUCUMOCTD JIOTHYECKOTO MBILUICHUSI.

Heau kypca:

L4 O606H.[€HI/IC Hn CUCTEMaTHu3aluAa 3HAHUN yqamuyxces 10 OCHOBHBIM pa3icjiaM MAaTEMAaTUKH,

® NMHTCJUICKTYAJIbHOC Pa3BUTHUC YHAIIUXCA B IIPOLECCC y‘I66HBIX SaHHTHﬁ;
L4 -q)OpMI/IpOBaHI/Ie y'MeHI/Iﬁ NPpUMCHATH IMOJYYCHHBIC 3HAHUA IIPU PCHICHUN «HCTUIINYHBIX»,

HECTaHAApTHBIX 3a/aY;

¢ [TOBBINICHUEC YPOBHSA MaTeMaTH4YECKON MOArOTOBKHU BBIITYCKHUKOB.

3agauu Kypca:

® JIONIOJHUTH 3HAHUS y4YaIIUXCS TEOpeMaMy TPHUKIATHOTO XapakTepa, OOJIACTBIO MPUMEHEHUS
KOTOPBIX SIBIISTFOTCS 3a]1a4H;

® DaCHIMPUTh M YIAyOWUTh TMPEACTaBIEHUS y4yalluxcs O TMpUeMax U MeTOAaxX pelIeHUs
MaTeMaTHYeCKHX 3aJ1ay;

® IOMOYb OBJIAJIETh PSAJIOM TEXHUYECKUX U WHTEIUIEKTYyaIbHBIX YMEHHI Ha YPOBHE CBOOOIHOTO
WX WUCTOJIH30BAHUS;

e paboTaTh Haj (hopMUPOBAHHEM HHTEPECA K PELICHUIO 3a/1au Pa3IMYHOTO YPOBHS CI0XKHOCTH;

® pa3BHUBATH MHTEPEC U MOJIOKHUTEIHLHYIO MOTHBAIIHIO H3YIECHHS MATEMATHKH.

OCHOBHOW THIT 3aHATHA - TpPaKTUKyM. [l Hambojee yCHEemHOro YCBOGHHS MaTepuaia
TUTAHUPYIOTCS Pa3IIMIHbIE OPMBI paOOTHI C YUAIIUMUCS: JIeKYUOHHO-CEMUHAPCKUE 3AHAMUSL, CPYNNO-
8ble, UHOUBUOYAIbHbLE opMbl pabombl. JIJIsl TEKYIIETO KOHTPOJS Ha KaKIOM 3aHITHUU yUallUuMCS
peKOMeHIyeTcs 3aJaHus JUIsl CaMOCTOSITENIbHOIO BBIMOJHEHHUS, YacTh KOTOPBIX BBIMOJHSAETCS B
KJlacce, a 4yacTh - Jioma. M3yueHue JaHHOTO Kypca 3aKaHYMBAaeTCs MpPOBEIEHHEM JHOO UTOTOBOM
KOHTPOJILHOM paboThl, 1100 TecTa.

COIEPKAHUE PA3JIEJIOB U TEM YYEBHOI'O KYPCA
Tema 1. Penmienne pannoHaJbHBIX YPABHEHHH U HEPABEHCTB.

CBOICTBaA CTEINEHHU C IICJIBIM ITOKA3aTCJIEM. Pa3noxxenne MHOTO4WIeHAa HAa MHOXKHUTEIH. COKpaIJ_[eHI/Ie
npoou. Cymma wu pasHocTh JapobOeit. I[lpomsBenenume u dyactHoe apobeii. I[IpeoOpaszoBanue
WppaIMOHANIbHBIX ~ BhIpakeHWW. JIuHeliHoe ypaBHeHue. KsaapatHoe ypaBHeHue. J[poOHO-
paLroHaIbHOE ypaBHEHUE. Pemenue pauoHaIbHBIX HEPABEHCTB.

Tema 2. Penienne MppanMoHaJbHBIX YPABHEHNH U HEPaBEeHCTB.



Nppanuonanbubie ypaBHEHUs. MeTo paBHOCHIBHOCTH. MppalinoHaibHble HEPABEHCTBA. AJITOPUTM
pellIeHrs HEPaBEHCTB METO/I0M MHTEPBAJIOB.

Tema 3. PemieHre TPMrOHOMETPUYECKUX YPABHEHHMH.

CoOTHOIICHUSI MKy TPUTOHOMETPUYECKUMH (YHKIUSAMHU OJHOTO UTOTO ke aprymeHTa. Gopmysis
KpaTHbIX aprymeHToB. OOpaTHbIe TpuroHoMeTpuieckue GyHkuu. DopMyinsl KOpHEH MPOCTEUIIHNX
TPUTOHOMETPUUYECKUX ypaBHEHUH. YacTHbIE Cilydau PELIEHUs MPOCTEHIIMX TPUTOHOMETPUYECKHX
ypaBHeHuii.  OTOOp  KOpHEH,  mOpuHAmIekKamux  OpoMexyTky.  CrmocoObl  pemeHwus
TPUTOHOMETPUUYECKUX YPAaBHEHUI.

Tema 4. Pemienne noka3arejbHbIX 1 Jorapupmuyeckux ypaBHeHHii 1 HEPABEHCTB.
CBoiicTBa CTENEHU C paMOHAIBHBIM ToKazateneM. Jlorapupm. CpoiicTBa jorapudmMoB.
[IpeoOpazoBanus JsorapuMUYecKux BbeIpakeHHid. [lokaszaTenpHble ypaBHEHHS. MeTObI
pelleHus TOKa3aTelnbHbIX YypaBHeHMM. [loka3zarenbHble HEpAaBEHCTBA, NPUMEPbl PELLIECHUM.
Jlorapudmuueckue ypaBHeHHS. MeToa paBHOCHIIbHOCTH. JlorapudmMuieckue HepaBeHCTBA.

Tema 5. Ilpou3BoaHasi u nepBoodpa3Hasi.
[TpaBusa HaxoX/€HHUS NPOU3BOIHON; NMPUMEHEHHE MEPBOOOpPA3HOM Al HAXOXKIEHUS IUIOIIA/EH
¢buryp, 1711 HAXOXKAEHUS HAMOOJIBILIETO U HAMMEHBIIIETro 3HaYeHUH (PyHKIMH.

Tema 6. BepositHocTh 1 KoMOUHaTopuKa B 3agaHusx EI'D no maremaTuke.

3ajaud  Ha OIpEJeJIEHUE BEPOSITHOCTH MOpPSJKAa HACTyIUIeHHs coObITHs. BeposTtHocTh
MPOU3BEACHNSI M CYMMBI COOBITHHA. YacToTa sJeMeHTapHBIX coObITHiA. Pemenme 3amau 1o
¢dopmyIie nosHOM BeposTHOCTHU. Vcnosib30BaHnEe KOMOMHUPOBAHHBIX METO/I0OB PEIICHHS 3a1a4.

Tema 7. 3aganus c napaMeTpamMu B IIKOJIbHOM Kypce MATEeMATHKH.

PemreHne nWHEHHBIX YpaBHEHUN U HEPAaBEHCTB C IapaMeTrpamMu. PeleHue ypaBHEHUH H
HEPABEHCTB C ITapaMeTpaMH He BBIIIE BTOPOM CTeneHu. Pemienune mpocTedmmx panuoHAIBHBIX
yYpaBHEHMH M HEPaBEHCTB C MapaMeTpamMu. DYHKIMOHAIbHO-TPAQUUECKUIl METOJ| pelIeHHs
YPaBHEHUH ¢ IapaMeTpaMH.

Tema 8. Penienue TeKCTOBBIX 3a1a4.

3amaun Ha JABIDKEHWE. 3aJauyd Ha paloTy. 3ajayd Ha JECATUYHYIO 3allMCh YHCca. 3a/ladd Ha
MIPOIEHTHI. 3a7]a4u Ha KOHIICHTPAIIHIO, CMECH U CIUIaBbl. [[pakTHKO-OpHEeHTUPOBAHHEIE 3a/1a4H.
Tema 9. Pemienue crepeoMeTpuyecKux 3aaay.

3amaun Ha TMOCTpOoeHHE cedyeHHil. PemieHne 3amau Ha HaXOXKICHUE IUIOMAEH U O0OBEMOB
MHOTOTpaHHHMKOB. PelieHne 3a7a4 Ha HaXOXJIEHHE IUIOMAAed M OOBEMOB TE€M M TIOBEPXHOCTEH
BpAILICHHUS.

Tema 10. 3akaounTeIbHOE 3aHATHE.

TPEBOBAHMHS K YPOBHIO ITO/ITOTOBKHU OBYYAIOILIIUXCSA
Yuamuecs: 10J5KHbI YMeETh:
L] HpOBO)II/ITB TOXKICCTBCHHBIC npeo6pa3013aHI/1$1 I/IppaHI/IOHaIH)HBIX, IIOKa3aTCJIbHBIX,
norapuMUYECKUX U TPUTOHOMETPUYECKHUX BBIPAKCHHUIA,
e pewmarb HppalUoOHaJbHbIE, JOrapupMUYECKUe U TPUTOHOMETPUYECKHE YpaBHEHHUS U
HEPaBEHCTBA;
® pelaTh CUCTEMbl YPABHEHUN U3YUEHHBIMU METOJIaMU;
e CTpouTh TpaduKd OJIEMEHTApPHBIX (GYHKIUH U TPOBOAUTH MpeoOpa3oBaHUs TpauKOB,
I/ICHOJIB3y$I I/I3y‘-ICHHI>Ie MCTOABI,
® yMETh CTPOUTH CEYCHUS U HAXOUTH TJIOMATH U O0BEMBI T€OMETPHUECKUX TEIT;
® [IPUMEHATH aIMapaT MaTEMAaTHUYECKOTO aHaK3a K PEIICHUIO 3a/1a4;
® UCIIONBK30BaTh MPUOOPETCHHBIE 3HAHUS W YMEHHUS B TPAKTUYCCKON MACATEIHHOCTH H
HOBCGI[HCBHOﬁ KNU3HU JIA HOCTpOCHI/ISI U HCCIICOOBAHUA HpOCTCﬁIHHX MATEMATHUUYCCKUX
MOJIEIIEN.
Yyammecs X0 KHEI 3HATD:

e Merozas! pelieHus pa3IuYHbIX BUJOB YPABHEHUN U HEPABEHCTB;



¢ OCHOBHBIC ITPUCMEI PCHICHUA TCKCTOBBIX 3a/1a4,
® JJICMCHTAPHBIC METOABI UCCIICAOBAHUA (bYHKI_[I/II/I,
® HCECTaHAAPTHBIC METOAbI PCIICHHU Pa3JIMYHbIX MAaTEMATUUCCKUX 3a1a4.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Mama
No Kon-60 Jama no
Cooeporcanue mamepuana no
Ypoka uacoe daxmy
naauny
Pewenue payuonanvuvix ypaguenuit u nepagencme — 10 uacos
1 . 1
JIuneliHoe ypaBHEHHUE.
2 1
KBagpatHoe ypaBHEHUE.
3-4 JpoOHo-palMoHaibHOE YpaBHEHUE 2
5-6 2
Pemenne palioHaJIbHBIX HEPABEHCTB.
7-8 . 2
Pemenne ypaBHEHH ¢ MOJYJIEM.
9-10 2
Pemenne HEpaBEHCTB C MOIYJIEM.
Pewenue uppayuonaibHbIX ypagHeHull u Hepagencme — 6 uacoe
11-12 2
HppanyoHanbHble ypaBHEHUs. MeTOJ| pABHOCUIIBHOCTH.
13-14 | UppanuoHanbHbIe HEPABEHCTBA. 2
15-16 2
AJNTOpUTM pelIeHNs] HEPaBEHCTB METOIOM MHTEPBAJIOB.
Pewienue mpuzonomempuueckux ypasnenuii- 11 uacoe
17-18 . . 2
®opMynbl  KOpHEH  TPOCTEHIINX  TPUTOHOMETPUYECKUX
ypaBHeHU.  YacTHble  cioydad  pELIEHUs  HPOCTEHIINX
TPUTOHOMETPUUECKUX YPaBHEHHH.
19-20 | Cnoco0bl penieHnst TPUTOHOMETPHUYECKHX YPAaBHEHUH. 2
21-22 | Tpuronomerpuyeckue ypaBHeHus, coaepxkammue O/13. 2
23-27 5

OT100p KOpHEH, IPUHAAJIESKAILUX TPOMEXKYTKY.

Peuwenue nokazamenvnwix u n0zapupmuueckux ypasnenuii u nepasencme — 10 uacoe

28 [NokazaTenbHbIE ypaBHEHHSI. Mertopt peleHus 1
MOKAa3aTeNbHBIX YPABHCHUIA.

29 [lokazaTenbHbIE HEPABEHCTBA, IPUMEPHI PELLICHU. 1

30-31 | Jlorapudmuueckue ypaBHeHHs. METO PABHOCHIIBHOCTH 2

32-33 | JlorapudMuueCKHEe HEPABEHCTRA. 2

34-35 | YpaBHeHus CMEIIIAaHHOTO THIIA, cojepxkaniue | 2
TPUTOHOMETPHUYECKHE (PYHKIMHL.

36-37 | OT6Op KOpHEH, IPHHAUIEKAIIMX IPOMEKYTKY. 2

Ilpouseoonan u nepeooodpasznasn -6 uacos

38 IIpaBuna HaxoKAEeHN IPOM3BOIHOM. 1

39-41 | IlpumMeHeHue TMPOU3BOIAHOMN JUISi HAXOXK/ICHNST HAaHOOJIBIIIETO U 3
HaWMEHBIIIEr0 3HAYCHUS QYHKIHH.

42-43 | llpumeHeHue T1epBOOOPA3HOM T HAXOXKICHUS IUIOIMIAACH 2

¢duryp.

Bepoamnocmo u komounamopuxa 6 3a0anuax EI'I no mamemamuke-1 uacos

44 3amaun Ha OmpeIeieHUE BEPOSTHOCTH MOpsaKa HACTyIwieHus | 1
COOBITHSL.

45 BeposTHOCTD MPOM3BEIEHHS U CYMMBI COOBITHI 1

46 YacToTa 31eMEHTapHBIX COOBITHI 1

47-48 | Pemenue 3a1a4 no (GopmyJie MOJTHONU BEPOSTHOCTH 2

49-50 | Ucmonb3oBaHne KOMOWHHPOBAaHHBIX METONOB PELICHUS 2




| 3anau |

3aoanus c napamempamu 6 WKOJ1bHOM Kypce MamemamuKku — 14uacos

51-52 PenieHne TMHEHBIX YPAaBHEHUN U HEPABEHCTB C MapaMeTpamHu. 2
53-54 2
HccnenoBanne TMCKpUMHHAHTA U IPUMEHEHHE TeopeMbl Buera.
55-56 | Pemienue ypaBHEHHI ¢ mapaMeTpamMH He BBIIIE BTOPOW CTENEHH. | 2
57-58 .| 2
Pemenne HepaBeHCTB ¢ MapaMeTpaMH HE BBIIIE BTOPOU
CTETICHH.
59-61 | PemieHwe  mpOCTEHIIMX  palMOHANBHBIX  ypaBHeHHH U |3
HEPaBEHCTB C MapaMeTPaMH.
62-64 | OyHKIMOHATHHO-TPAQUUECKUI METOJ| pElIeHUs] ypaBHEHWH ¢ | 3
napamMeTpamH.
Pewenue mexcmoguix 3a0au — 8 uacos
65 3agaun Ha ABWKEHHE TIO MPSIMOH. 1
66 3agauym Ha JBMXKEHHE IO OKPYKHOCTH. 1
67 3a7a4u Ha JBMXKCHUE MO PEKeE. 1
68 3agaum Ha paboTYy. 1
69 3agauym Ha AecATHYHYIO GOPMY 3amucH 4ucia W 3amadnm Ha | 1
HPOIICHTHI.
70 3a7a4M Ha KOHIICHTPAIMIO, HA CMECH M CILIABHI. 1
71 3agavm Ha IPOTPECCHH. 1
72 [IpakTHKO-OpHEHTUPOBAHHBIE 32029 H. 1
Pewenue cmepeomempuueckux 3aday - 11 uacoe
73 BriunciieHre OTHOLIEHUI OTPE3KOB. 1
74 PaccrosiHre ot ToukH 110 psMoi. PaccTosiHue OT TOYKH 10
TUIOCKOCTH.
75 Yroa Mexay IpsSMbIMU. 1
76 3aaun Ha OCTPOCHHUE CEUCHUH. 1
77 [Tnowans ceueHus. 1
78 PaccrosiHre MeXTy CKPEIIUBAIOIIIIMICS TTPSIMBIMH. 1
79 Yo MKy TUIOCKOCTSIMHU. 1
80 Yron Mexkay IpsIMOi M THIOCKOCTBIO. 1
81 Ourypsl BpallleH!s: IIIAHIIP, KOHYC, TI1ap. 1
82-83 | Pemnienue 3a1a4 10 HAXOXKIIEHHIO 00bEMa MHOTOIDAHHHUKA. 2

3axnouumensnoe 3anamue — 2 uaca

84

Hrorosas tecroBas pa60Ta

85

O0001IaroIHi YPOK.

HEPEYEHDb YYEBHO-METOINYECKOI'O OBECIIEYEHUSA

«Anrebpa ¥ Haudajma MaremaTudeckoro aHammsza 10 - 11». ba3oBwiii ypoBeHb. — M.:
IIpoceemienue, 2016.

A.I'MopakoBuu. Anrebpa u Havanma ananm3a 10 kmacc mms  00meoOpa3oBaTEbHBIX
yupexaeHuil (mpouibHbIA ypoBeHs). 3agaunuk, Muemosuna 2010.

ITowa /I. Kak pemats 3agauy. — M.: [IpocBemenue, 1961

Opuaman JI.M., Typenxuii E.H. Kak nHayuntbcs pemats 3agaun. — M.: IIpocsemenue, 1989
Komsrun FO.M., Oranecsia B.A. Yuucs pemats 3anaun.— M.: [Ipocsemienue, 1980
KneiimenoB B.A. Marematruka. Pemenne 3agad  MOOBBIINIEHHOW CIIOKHOCTH. — M.:
«Uuremnext-Lentpy», 2004

lNopumreiin I1.U., Tlonouckuii B.b., SAxup M.C. 3amaun ¢ nmapamerpamu. — M.: Miekca,
XapbkoB: ['umuazus, 1998




EI'D 2016. Maremaruka. Tunosie TecToBbIe 3aaanus nox pea. CemeHoBa, SieHKo

EI'D. 3000 3anau ¢ orBeTaMu 1o MatemaTuke noj pen. CemeHoBa, SmeHko

Konnosa E.I'. Maremaruka. bazoBsliii ypoBenb EI'3-2016 (B1-B6)

Opynaun B.H. BeposTHOCT 1 KOMOMHaTOpuKa B 3amanusax EI'D mo maremartuke. YueOHO-
Meroandeckoe mocooue. — Kypck: «Jlormany, 2013.

Opynaua B.H. 3amaum ¢ mapameTpamMud B IIKOJBHOM Kypce MaTeMaTHKU. Yd4eOHO-
Meroandeckoe nmocooue. — Kypck: LIP «Jlommany, 2008.



