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Pabouas nporpamma «M30panHbie BOIPOCH MaTeMaTUKU» 1Jis oOydaronuxcs 10-x
KJIaCCOB cocTamieHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC COO, ¢ yuetoM cojep-
’KaHUS OCHOBHOU 00pa3oBaTeslbHOM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
I'BOY COUI noc. Bocrounstii u [IpumepHO#t porpaMmbl 0 y4eOHBIM MTPeAMETaM
«Crannmaptel BToporo nokosnenus. Maremartuka 10 — 11 xmace» — M.: [Ipocsenienue,
2021r. JlanHasg mporpamma npeaHa3zHadeHa i yuanuxces 10 knacca B konnyectBe 34
4acoB, JKeJaloUIMX YCIEIIHO caaTh 3k3aMeH B popme EI'D u cobuparomuxcs nociue
OKOHYAHHUS LIKOJIbI MOCTYNHUTH B BRICIINE YUeOHbIE 3aBE/ICHUS, B KOTOPBIX
NPEIbSBIAIOTCS JOCTATOYHO BBICOKHE TPeOOBaHUS K MAaTEMaTHUYECKOW MOATOTOBKE

aOUTYpPUEHTOB.

ONEeKTUBHBIN KypC IOCTPOCH Ha er'IY6J'I€HI/II/I MAaTEMAaTHYCCKUX 3H21HI/II>1, KOTOpPOC
pPCaAIN3yCTCA Ha base O6y‘IeHI/I$I MCTOAAaM U IIpUCMaM PCIICHUA MATCMATUYCCKUX 3aaa4.
Oco6oe BHUMaHHE 06paHIa€TCH Ha TCMBbI IDKOJIBHOT'O KypCa MAaTCMATHKH, BbI3bBIBAKOIIIHC
HauOOJIbIIINE CJI0KHOCTH Ha DJK3aMeHE (aHaJ'II/B THUIIOB 3aﬂaHHﬁ, pa360p TUITMYHBIX

OIIMOOK BBIMTYCKHUKOB MPOIILIBIX JIET).

[IporpamMma kypca gaeT BO3MOKHOCTh PaboTaTh Kak C J€TbMU, HMEIOIIUMH TOBBI-
IICHHYI0 MOTHBAIIMIO, TaK U C TEMH, KTO HE 00J1a/1aeT JOCTATOYHBIM YPOBHEM MaTeMa-
TUYECKOM MOATOTOBKH. Matepuall, moo0paHHbIA SIS 3aHATHH, BKIIOYAET MHOTO CTaH-
JTapTHBIX 3a7a4, YMEHHE pPelIaTh KOTOPhIe HEOOXOAUMO IIPH BBHITIOJHEHUU IMPOMENKY-

TOYHBIX PEIICHUIN 00Jiee CIIOKHBIX 3a/1a4.

JlaHHBIH Kypc AaeT yJamumMcs BO3MOKHOCTh MTO3HAKOMUTRCS ¢ HECTAHJAPTHBIMHU CITO-
co0aMM pernieHus MaTEMAaTHYECKUX 3aJ]a4, CIOCOOCTBYET (DOPMHUPOBAHUIO M PA3BUTHIO
TaKUX KA4EeCTB, KAK WHTEJUICKTYalbHas BOCIIPUUMYHBOCTDh U CIIOCOOHOCTHh K YCBOCHHIO
HOBOU MH(pOPMAIINHU, THOKOCTh i HE3aBUCUMOCTh JIOTHYECKOTO MBIIIIJICHHSI.

HMeau kypca:

v' 000011IeHHE U CHCTEMATH3AIMSA 3HAHUN yJaI|XCsl TI0 OCHOBHBIM pasjieiaM MaTeMa-
TUKU;

v/ HHTEJUIEKTYalIbHOE Pa3BUTHE YUAIMXCS B IPOIECCE YUEOHBIX 3aHITHIA;

v’ (opMHpOBaHHE YMEHHUM NPUMEHSATH IOJyYEHHbIE 3HAHUS IPU PEIICHHU «HE-

THUIIMYHBIX», HCCTAHJAaPTHBIX 3a/1a4;



v/ IOBBILIEHUE YPOBHS MATEMATHYECKOH IOATOTOBKH BBITYCKHHKOB.

3agayu Kypca:

v/ JIONOJIHUTH 3HAHUS YYalIMXCs TEOPEMaMM IPHKIAJIHOIO XapakTepa, 00J1acThio
MIPUMEHEHHS KOTOPBIX SIBIISIIOTCS 33/1a4H;

v/ pacHIMPHUTh U YIIYOUTH MPEACTABICHHS yUYAIIUXCS O MPUEMAX U METOAAX pellle-
HUSI MATEMATUYECKUX 3a]1a4;

v IOMOYH OBIAAETh PSIJOM TEXHHUECKMX U MHTEUICKTYAIbHBIX YMEHHUI Ha
YpOBHE CBOOOJIHOT'O MX UCIIOJIb30BaHUS,

v/ paGorarh Hajx POPMUPOBAHUEM MHTEPECA K PELICHUIO 3aa4 Pa3IMUHOrO YPOBHS
CJI0’)KHOCTH;

v/ pa3BUBATL UHTEPEC U MOJIOKUTENHLHYIO MOTHBALMIO H3YYEHUS MATEMATUKH.

OCHOBHOM THN 3aHATUN - TPAKTUKyM. [[7s1 HamboJiee yCIemHOoro yCBOCHUSI MaTe-
puana IUTAaHUPYIOTCS pasiuuHble (OPMBI  PAOOTHI C  yYAIUMUCS: JeKYUOHHO-
CeMUHapCKUue 3aHamus, 2pynnossle, UHOUBUOYAIbHbIEe (hopmbl pabomsl. [ TEKyIIETO
KOHTPOJISI Ha Ka)XJOM 3aHATUU YYalluMCs PEKOMEHAYETCA 3aJaHus IJIsl CaMOCTOs-
TEJIBHOTO BBIMOJHEHMS], YACTh KOTOPBIX BBHIMOIHSAETCA B KJacce, a 4acTh - goMa. M3yde-
HUE JAHHOTO Kypca 3aKaHYMBAETCs MPOBEIACHUEM JTHOO MTOTOBOM KOHTPOIBHOU pabo-
TBI, JINOO TecTAa.

l. Ilnanupyemblie pe3ybTAaThbl OCBOEHHMSI 3JIEKTHBHOIO Y4eOHOro Kypca

(«30paHHbIe BOPOCHI MATEMATHKW)

Yyamuecs 10J5KHbI YMeTh:

v/ IPOBOJIUTH TOKIECTBEHHBIE IIPEOOPAa30BaHUS HPPALMOHATIBHBIX, TOKA3ATEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUIECKUX BBIPAKEHUH;

v/ pelaTh UppalroHabHbIE, JJOrapu(GpMUUECKHE K TPUTOHOMETPUIECKUE YpaBHE -
HUSI U HEPABEHCTBA;

v pemniath CHCTEMbI YPaBHEHUM N3YYCHHBIMUA METOIAMM;

v’ CTpouTh rpaMKH HIIEMEHTAPHBIX (QYHKIMN U TPOBOAMTH MPEOOpa3oBaHus Ipa-
(UKOB, UCTIOJIB3YS U3YUYEHHBIE METO/IbI;

v/ yMETh CTPOUTH CEYEHHUS M HAXOAMUTH IUIOIMAIN U 00BEMBI TEOMETPHUYECKUX TEIT;

v IIPUMCHATD allllapaT MaTCMAaTHYCCKOI'O aHalIn3a K pCUICHUIO 3a/1a4,



v/ UICNIOTB30BATh MpUOOPETEHHBIC 3HAHUS U1 YMEHUS B MPAKTUYECKON JIEATeIbHOCTU
Y TTIOBCEHEBHOM KU3HU JJIs1 IOCTPOEHHUS U UCCIIEIOBAHUS IPOCTEUIINX MaTEMATHYE-
CKHX MOJIEJIEN.

Yuammuecs 10:KHBI 3HATD:

v MeTobl pelieHns pa3inyHbIX BUI0B YPABHCHUI U HEPABEHCTB;
v/ OCHOBHBI€E TIPHEMBI PEIICHUS TEKCTOBBIX 3a/1aY;
v’ BlIeMEHTapHBIE METO/IBI HCCIIEIOBAHMS (DYHKIIHH;

4 HCCTAHAAPTHBIC MCTOAbI PCHICHUS PA3JIIMYHBIX MATCMATUYCCKUX 3a1d4.

Il. Conepxxanue 31eKTUBHOTO y4e0HOro Kypca «30paHHbie BONPOCHI MaTeMa-

THKHW»

Tema 1. Pemmienne pannoHaIbHBIX YpaBHEHHIl U HepaBeHCTB. (3 Jaca)

CBoiicTBa CTENEHM C LENBIM MOKa3aTesieM. PaznokeHne MHOro4JIeHa Ha MHOKHTE -
mu. Cokpaienue npodu. Cymma u pazHocTs apobeil. [IpousBenenue n yactHoe 1pooeit.
[IpeobpazoBanue upparmoHaIbHBIX BbIpakeHuil. JluneliHoe ypaBHeHue. KBaapatHoe

ypaBHeHue. [[poOHo-panmoHaibHOE ypaBHEHHE. Pellienne palmoHanbHbIX HEPaBEHCTB.
Tema 2. Pemienne nppanmoHaJbHbIX YpaBHEHHIT 1 HepaBeHCTB. (3 yaca)

HNppanuonaneHubie ypaBHEHUsA. MeToJ paBHOCWIBHOCTH. MppanuoHalIbHbIE HEpa-

BEHCTBA. AJITOPUTM PEIICHUS HEPABEHCTB METOJIOM HHTEPBAJIOB.
Tema 3. Perienne TpUroHoMeTpUYeCKUX ypaBHeHHI. (3 yaca)

CooTHOIIEHUST MEXTy TPUTOHOMETPUIECKUMHU (QYHKITUSAMHA OJHOTO UTOTO K€ apry-
MeHTa. DopMysbl KpaTHBIX apryMeHTOB. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITHH.
@opmynbl KOPHEN MPOCTEUIIMX TPUTOHOMETPUYECKUX YpaBHEHUH. HacTHbIE ciaydau
pelieHrs NpOoCTeUIINX TPUTOHOMETPUYECKUX ypaBHeHUI. OTOOp KOpHEH, mpuHajje-

Kalux MpoMexkyTKy. CriocoObl pelieHusi TPUrOHOMETPUUECKUX YPABHEHUH.

Tema 4. Pemienue moka3zarejbHbIX U JOrapu@MHUYecKUX YPABHCHHMH U Hepa-

BeHCTB. (4 yaca)



CBoiicTBa CTENEHU C pallMOHAIBHBIM Moka3ateneM. Jlorapudm. CBolicTBa jora-
pudpmoB. IIpeobpazoBanus norapupmuyeckux BolpaxeHui. [lokazarenbHble ypaB-
HEeHUA. MeTobl pellieHus I0Ka3aTeIbHbIX YpaBHeHUN. [Ioka3aTenbHbIe HEpaBEHCTBA,
npumepsl pemienuid. Jlorapupmuueckue ypaBHeHusi. Meton paBHOCUIBHOCTH. Jlora-

pudMHUYECKHE HEPABEHCTBA.
Tema 5. IIponsBoaHasi u nepBoodopasnas. (3 yaca)

[IpaBusna Hax0XKACHUS IPOU3BOIHOMN; MPUMEHEHHUE TEPBOOOPA3HON /ISl HAXOXK/Ie-
HUS IUIOIaed Guryp, Ajid HaAXO0XKACHHUS HAauOOJBIIEro U HAaUMEHBIIEro 3HAYCHHM

byHKIUN.

Tema 6. BeposiTHOCTH 1 KOMOMHaTOpUKA B 3agaHusax EI'D nmo maremaTuke

(9 yacos)

3a/iauu Ha OMpeiesieHne BEpPOSTHOCTH MOPSJIKa HACTYIJICHUS cOObITHs. BeposT-
HOCTb MPOU3BEJCHUS U CyMMbI cOObITHH. YacToTa 3nemMeHTapHbIX coObITHH. Pemie-
HHUE 337a4 10 GopMysie MOITHONW BEpOATHOCTH. VMcrosb30BaHNEe KOMOMHUPOBAHHBIX

METOJIOB PEIlIeHUs 3a/1a4
Tema 7. 3aganus ¢ napaMeTpaMu B IKOJbLHOM Kypce MaTeMaTukm (4 yaca)

Pemenne nuHENHBIX ypaBHEHUN U HEPABEHCTB C MapaMeTpaMu. PemieHnne ypas-
HCHUW W HEPABEHCTB C MapaMeTpaMu HE BbIIIE BTOPOM CTENEHH. Penienue mpo-
CTEUIINX PAMOHAIBHBIX YPABHEHUN U HEPABEHCTB ¢ napaMerpamu. OyHKIIMOHAb-

HO-TpaUUYECKUN METO/I PEIICHUS] YPAaBHEHUI C TTapaMeTpaMH.
Tema 8. Pemenne TekcToBBIX 3a1a4. (4 vaca)

3amaun Ha ABWIKEHHUE. 3a/laud Ha padoTy. 3aJjauu Ha JECATUYHYIO 3alKiCh YHUCIA.
3amaun Ha MOPOUEHTHI. 3aJauyd HA KOHIIEHTPAIMI0, CMECHU W cruiaBbl. [IpakTuko-

OPUCHTUPOBAHHLIC 3a1a49H.

Tema 9. Pemenue crepeoMeTpruyuecKux 3aaa4. (3 yaca)



3ajaun Ha MOCTpOEHUE cedeHMil. PemieHue 3a1a4 Ha HaXOXKJIEHUE IUIOIAAeH U

00BbEMOB MHOTOI'paHHHKOB. Penienne 3a1a4 Ha HaX0XKICHHUE TUIOLAAeH U 00bEMOB Tel

Y IIOBEPXHOCTEN BPALLCHHUS.

Tema 1

0. 3akumounTtenbHoe 3ansaTue. (1 gac)

I1l. TemaTu4yeckoe miIaHMpoBaHue.

KonanuectBo
Ne n/m Tema ypoka
qacoB
Penrenne pannoHaJbHBIX YPAaBHEHHI M HEPABEHCTB
1. JIuneitnoe ypaBHeHue. KBagpaTHoe ypaBHEHHE. 1
2. JIpoOHO-pannoHanbHOE ypaBHEHNE 1
3. Perrenne panoHambHBIX HEPABEHCTB. 1
Pemienue uppanuoHaJbHbIX YPABHEHHUI U HEPABEHCTB
4. HppaumnonansHsle ypaBHeHHs. MeTO] paBHOCUIIBHOCTH. 1
5. HppanmonanbHble HEPABEHCTBA. 1
6. AJTOPUTM pelieHns HepaBEHCTB METOI0M HHTEPBAJIOB. 1
Pemenne TpUroHOMeTPUYECKUX YPAaBHEHU
®opMyJibl KOPHEN MPOCTEHIIUX TPUTOHOMETPUUECKUX ypaBHE- 1
7. HHIl. YacTHbIE Cilydau pEIIeHUs MPOCTEUIINX TPUTOHOMETpHYE-
CKHX YpaBHEHUH.
8. OT60p KOpHEH, MPUHAISIKAIIUX TPOMEKYTKY 1
9. CriocoObl pernieHns] TPUTOHOMETPUYECKUX YPAaBHEHHM. 1
Pemenne nmoka3arejJbHbIX U JIOTAPU(PMUYECKUX YPABHEHHH U HEPABEHCTB
10 [lokazarenbHble ypaBHEHHs. MeTO/bl peUIeHHs MOKa3aTelbHBIX 1
' yPaBHEHMUIA.
11. [Toka3aTenbHbIC HEPABEHCTBA, TPUMEPHI PEIICHHIA. 1
12. Jlorapudmuueckue ypaBHeHUS. MeTo1 paBHOCUIBHOCTH 1
13. JlorapudmMuueckre HepaBeHCTBA. 1
IIpou3BoaHasi u nepBooGpa3Han
14. [TpaBuia HaX0XKCHUS TIPOU3BOTHOM. 1
15 [IpumeHeHre TPOU3BOIHON [UISI HAXOXKIEHUS HAMOOJBIIETO U 1
' HaUMEHBIIETo 3HaYeHUs (PYHKIIMH.
16. [TpumeneHne nepBooOpazHON 11 HAXOXKACHUS MJI0IIanel Guryp. 1
BepositHocTh 1 KOMOnHaTOpuKa B 3aaanusax EI'J mo maremaTnke
17 3aaun Ha ONpeeNeHUe BEPOATHOCTH MOPSAIKA HACTYIUIEHUS CO- 1
' OBITHSL.
18. BeposTHOCT pOU3BEICHHUS U CyMMBbI COOBITUIH 1
19. YacroTa 371eMEeHTapHBIX COOBITUI 1
20. Pemenue 3a1au o opmysie mosHONW BEPOSTHOCTH 1
21. Hcnonb3oBanre KOMOMHUPOBAHHBIX METOIOB PELICHHUS 3a/1a4 1

3agaHud ¢ I

apaMeTpaMM B IIKOJbHOM Kypce MaTeMaTHKH




22. Pemenue nuHeHbIX ypaBHEHUI U HEPABEHCTB C ITapaMeTpaMH. 1
23. Pemenue ypaBHeHu# ¢ mapaMeTpaMy He BBILIE BTOPOM CTENEHH. 1
24, Pemrenne HepaBeHCTB € TapaMeTpamMy HE BBIIIE BTOPOW CTEIICHHU. 1
o5 Pemrenne npocTeMuX palMOHAIBHBIX YPABHEHUN U HEPABEHCTB C 1
' napaMeTpamMu.
6. OyHKIMOHANBHO-TpaUIECKUl METO/I PEUIeHUs] YPaBHEHUH ¢ Ta- 1
pameTpamu.
Pemenne TekcToBBIX 32124
27. 3ajaun Ha JBMIKEHHUE U 33]]a4M Ha padoTy. 1
28, 3amaun Ha JECATHYHYIO (POpMY 3amucH YuCiIa U 3aJadd Ha Mpo- 1
LEHTEHI.
29. 3aiaun Ha KOHIICHTPAIMIO, HA CMECH | CILIaBHI. 1
30. [IpakTHKO-OpHUEHTUPOBAHHBIE 3a/1aUH. 1
Pemenue crepeomMeTpuueckux 3a1a4
31. 3amaun Ha IOCTPOSHHE CEUCHH. 1
39 Pemrenne 3amady Ha HaxOXXIAEHHE IUIOMIAnell U O0OBEMOB MHOIO- 1
T'PaHHHUKOB.
33 Pemrenne 3amay Ha HaxOXKIECHUE IUIOIIAAEH U 00BEMOB TENI U IO- 1
' BEPXHOCTEH BpaIlleHHsI.
3ak/Il0uNTeIbHOE 3aHATHE
34. Hroroas TectoBas pabota 1
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