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yueOHOro Kypca mo MareMaTuke JJid 9 Kiaacca
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HosicHuTeILHAS 3aIUCKA

PaGouast mporpamMmma y4eOHOTO Kypca IO MaTeMaThke 1mo TeMe «CII0KHbIE BOIPOCHI
MaTeMaTUKW» 1 9 Kiacca COCTaBlieHa B COOTBETCTBUM C TpeOOBaHUSIMU
®deepanbHOTO TOCYAAPCTBEHHOIO 00pa30BaTENbHOIO CTaHJIApTa OCHOBHOTO OOIIEro
oOpazoBanus. [Iporpamma pazpaboTaHa ¢ LEIbIO PACHIUPEHUS U YIIIyOJICHHs] 3HAHUMN
ydaiuxcs o Mmaremaruke, noaroroske k [’ MA. [Iporpamma pazpaboTrana Ha OCHOBE:
-konudukaTopa TpeOOBAHMH K YPOBHIO MOATOTOBKHA 00YYAIOIIUXCS IJIST POBEACHUS
OCHOBHOTO rocyjiapctBeHHOro sk3ameHa o MATEMATUKE 2024 r.
-crieliUKAIMKU KOHTPOJIbHBIX U3MEPUTENBHBIX MAaTEpUATIOB JJis IpoBeAeHus B 2024
roJy OCHOBHOI'O TOCyJapCcTBEHHOTO sk3ameHa no MATEMATHKE.
-IIEMOHCTPAIMOHHOTO BapHaHTa KOHTPOJBHBIX W3MEPUTEIbHBIX MAaTEepUaNOB s
npoBeneHus B 2024 roxy 0CHOBHOro rocygapcTtBeHHoro 3x3amena no MATEMATHUKE.
-yueOHO-MeToAu4YecKoro nocoous MaremaTtuka. 9-it kiacc.

Pe3yabTaThl 0CBOCHHS KYPCa BHEYPOUHOM AeSITEJIbHOCTH.
JIMYHOCTHBIE:
1) OTBETCTBEHHOE OTHOIIICHHUE K YUEHUIO, TOTOBHOCTh U CITIOCOOHOCTH
00y4Yaromuxcsi K CaMOPa3BUTHIO U caMOOOpPa30BaHUIO HA OCHOBE MOTHUBAIINH K
0Oy4EeHHIO U TIO3HAHUIO;
2) OCO3HaHHBIN BHIOOP U OCTPOCHUE NaNbHEUIIIEH UHANBUIYATLHON TPACKTOPUHU
oOpa3zoBaHus Ha 0a3e OPUEHTUPOBKU B MUpe podeccuid u npodhecCHOHATBHBIX
MPEANOYTEHUN C yU€TOM YCTONYMBBIX MTO3HABATEILHBIX HHTEPECOB, a TAKKE HA OCHOBE
(bopMHUpPOBaHUS YBAKUTEIHLHOTO OTHOIIEHUS K TPY/Y, PA3BUTHE OIbITA YYACTHUS B
COIIMAJIbHO 3HAYUMOM TPY/E;
3)  yMcHHE KOHTPOJUPOBATH MPOIECC M PE3yJIbTaT YIYCOHOH M MaTeMaTHIEeCKOM
NEeATEIIbHOCTH;
4) KPUTHUYHOCTH MBIIIJICHUS, THUIIUATUBA, HAXOJYUBOCTh, aKTUBHOCTH MPH
pelieHn MaTeMaTUYecKuX 3a1ad. MeranpeaMeTHbie:
1)  yMeHHE CaMOCTOSTEIBHO ONPECIIATH IIEJH CBOCTO 00yUCHUs, CTAaBUTh U
dbopmynupoBaTh N5t ceOs1 HOBBIC 3a/1auu B yué0e, pa3BUBATh MOTHUBBI U MHTEPECHI
CBOEH MO3HABATEJILHOU JIEATEIIbHOCTH;
2)  yMCHHE COOTHOCHTH CBOM JICUCTBHS C IUTAHUPYEMBIMH PE3yJIbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH JEATEIHOCTH B MPOLIECCE TOCTUKEHUS PEe3ybTaTa,
OTIPENENATh CIOCOOBI IEHCTBUI B paMKaX MPEJIOKEHHBIX YCIIOBUN U TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JIEHCTBUS B COOTBETCTBUU C U3MEHSIOLIEHCS CUTyarueit; 3)
yYMEHHUE OTPEEATh MOHATHS, CO37aBaTh 0000IICHUS, yCTaHABIMBATh aHAJIOTHUH,

KJIacCU(PHUITMPOBATH, CAMOCTOSITEIbHO BEIOMPATh OCHOBAHUS U KPUTEPUH JIJIS
KJIacCU(HUKaIINH,



4)  yMeHHE YCTaHABJIMBATh IPHUYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE
paccyXxaeHue, yMOo3akitoueHue (MHAYKTUBHOE, IETyKTUBHOE U TI0 aHAJIOTHH) U IeTaTh
BBIBOJIBI;

5)  pa3BuTHE KOMIETEHTHOCTH B 00JACTH MCIOIb30BAHHS

UH(GOPMAITMOHHOKOMMYHUKAITHOHHBIX TEXHOJIOTHIA;

6)  yMeHHe BBLIBHTATh THIIOTE3bI IIPU PEIICHUH 3a/1a4H, TOHUMATh HEOOXOMMOCTh

UX TIPOBEPKH;

7)  TOHWMaHWE CYIIHOCTH AITOPHUTMHYECKHX MPEIIICAHII U YMEHHUE JICHCTBOBATH B

COOTBETCTBHUH C MpeaoKeHHbIM anroputmom. IlpeamerHsbie:

1)  oco3HaHHe 3HAYCHHS MAaTEMaTHKH JIJIs IOBCETHEBHOM )KU3HU YEIIOBEKa;

2)  pa3BUTHE yMEHHI pabOTaTh C y4eOHBIM MaTEMAaTUIECKUM TEKCTOM
(aHanmu3KUpoOBaTh, U3BIEKATH HEOOXOTUMYIO HHPOPMAIIHIO), TOUHO U TPAMOTHO
BBIP2YKaTh CBOU MBICITU C IPUMEHEHHEM MaTEMaTHIE€CKONH TEPMUHOJIOTUN U
CUMBOJIMKH, IPOBOJANUTH KJIaCCU(PUKALIMH, IOTUYECKHNE OOOCHOBAHUS;

3)  yMeHHWe pa3nMyaTh BBICKA3bIBAHHMS M MHBIC THIBI MPEIJIOKCHUN, a TaKKe
HPEACTaBIATh CIOXKHbIE BRICKA3bIBAHUS KaK PE3yJIbTAT ONEpaluii HaJl MPOCTHIMU
BBICKA3bIBAHUSIMU;

4)  TpUMEHEHHWE METO/Ia MaTEeMAaTUYeCKOW UHIIYKIIUH JUTS JOKA3aTelIbCTBA TOXKICCTB,
HEPABEHCTB, COOTHOIICHUH IETMMOCTH, a TAK)Ke MHBIX 33/1a4;

5) BiajgeHue 0a30BBIM TOHSATHWHBIM aIllapaToM MO0 OCHOBHBIM pa3ieiaM
COJIepKaHus;

6) cucTemaTuveckue 3HAHUS O PYHKIHUAX U MX CBOWCTBAX;

7)  TPaKTHYCCKH 3HAYMMbIC MATEMATUUYCCKUE YMEHHUSI U HABBIKH, UX TIPUMEHEHHE K
PEILICHNI0 MaTeMaTHUECKHX 3ajay MPeloJiaratoliee yMeH!s: BBITOJIHEHUE
BBIUMCJICHUN C ICWCTBUTEIHHBIMU YHCIIAMH; PEIICHNE YpPaBHEHUH, HEPABEHCTB,
CUCTEM YPaBHEHUI U HEPABEHCTB; PEIICHUE TEKCTOBLIE 33/1a4U
apu(MeTHuyecKuM crocodboM, € MOMOIIbIO COCTABICHUS U PEILICHUSI ypaBHEHUH,
CUCTEM YpaBHEHUI U HEPABEHCTB; UCIOJIb30BAHNE aNreOpandeckoro s3blka JJIst
OTIHCaHUs IPEIMETOB OKPYIKAIOIIETO MUPA U CO3/IaHUS COOTBETCTBYIOIINX
MaTEeMaTHUYECKUX MOJIENICH; MPaKTUIECKUE PACUEThI: BBIYMCIICHUS C MPOIICHTAMH,
BBIYUCIICHUS C YUCIIOBBIMH MTOCIIEIOBATEILHOCTSIMHE, BEIYMCIICHUS
CTaTUCTHYECKUX XaPAKTEPUCTHK, BBITIOJTHEHUE MPUOIMKEHHBIX BEIYNCIICHUM;
BBITIOJTHEHHUE TOKJIECTBEHHBIE TIPe0Opa30BaHUs pallMOHATBHBIX BBIPAXKCHHUI,
BBITIOJTHEHHE OTIepaIiuii HaJl MHOYKECTBAMU; MCClIeZloBaHne (DYHKIIUN 1 X
rpaduKoB.

8)  ocBoeHue OOHIMX MPHUEMOB PEIICHUS YpaBHEHHH, a TakXKe MPHUEMOB
pEIICHUS CUCTEM;

9)  oBnaJaeHHWE TEXHHUKOH PEIICHUs] YPABHEHHIA, HEPABEHCTB, CUCTEM, COJICPIKAIINX
KOPHH, CTENIEHH, MOJIYJIN



10)

11)

12)

CUCTeMAaTH3aIlis ¥ Pa3BUTHE 3HAHUIA O (PYHKIIMH KaK BaKHEHIIEH
MaTEeMaTHYECKON MOJIENH, O CIIOcO0ax 3aJJaHusl M CBOMCTBAX YMCIOBBIX (DYHKIIUH,
o rpaduke PyHKIIMU KaK HATrJSTHOM H300paxeHnu HyHKIIMOHATHHOM
3aBHCHMOCTH, O COJICpYKaHUH U TIPUKIIATHOM 3HAUCHUH 3a][a91 UCCIICIOBAHHUS
byHKIMNY;

MOJTyYeHUE HArJISAHBIX MIPEICTABICHUM O HETIPEPHIBHOCTU U pa3pbiBax (QyHKIIUH;
WLTIOCTPAIHS STUX MOHITHHA COIePKaTeTbHBIMU ITPUMEPaMU; 3HAHUE O
HETPEPBIBHOCTH JIF000M d1eMeHTapHON (YHKITUU Ha 00JIACTH €€ OTPE/ICIICHUS;
YMEHHE HaXOIUTh MPOMEXYTKH 3HAKOMIOCTOSHCTBA 3JIEMEHTAPHBIX (QYHKIUH;
pa3BuTHe TpaduIecKoil KylIbTypbl: yMEHHE CBOOOAHO YUTATh TpaduKU, OTPaKaTh
cBOWcTBa (PyHKIIMU Ha TpaduKke, BKIIOYAs TIOBECHUE (PYHKIIMH HA TPAaHUIIC ¢
o0JacTu ompeeNeHus, MPUMEHATh PUEMbI TPEoOPa30BaHUsI TPAPHUKOB.

3agaum Kypca:

JaTh YYCHUKY BO3MOXHOCTh ITPOAHAIM3UPOBATH CBOM CIIOCOOHOCTH;
IOMOYb YUYEHUKY BHIOpATh MpodUiIb B JaJIbHEHIIIEM 00YYEeHUU B CPEIHEH MIKOJIE.

[ToBTOPUTH, 0OOOIIUTH U YIIIYOUTH 3HAHUSA 10 ANre0pe, FTEOMETPUH, PeaIbHON

MAaTCMATUKH, 3a KypC OCHOBHOU 06Hl€06p330BaT€JIBHOﬁ ITKOJIBI,

PacumpuTh 3HaHuS 110 OTIEIBHBIM TeMaM Kypca «Anredpa 5-9 » , «['eomeTpus
7-

9y ;Teopusi BEpOSITHOCTEM;

BripaboTtath ymMmeHUE T0JIb30BaThCSI KOHTPOJIBHO-U3MEPUTEITHHBIMU
MaTepUaAIaMH.

Hayuuts, MakcumManbHO 3P GEKTUBHO pactpenensiTh BpeMs, OTBEACHHOE Ha

BBIITOJIHCHHUC 3aJaHUA

Metoasbl u (popMBbI 00y4YeHUSs

Meroasl U QopMbl OOy4eHHsS ONPENEHSAIOTCS TpeOoBaHUSAMU MPOGUIU3aALUN

O6y‘-IeHI/I$I, C YUYCTOM HHAUMBUAYAJIBHBIX W BO3PACTHBLIX 0COOeHHOCTEM y4aluiuxcs,



Pa3BUTHA MW CaMOpPA3BUTHUA JIMYHOCTH. B cBsI3M ¢ BTUM OCHOBHBIC IMPHUOPHUTETEHI

METOJUKHU U3YUEHHUS AIEKTUBHOTO Kypca:
e 00yueHue yepe3 OIbIT U COTPYJHUYECTBO;
*  y4YeT UHJIMBUYyaTbHBIX OCOOCHHOCTEH U MOTPEOHOCTEN yUaIuxcs;
*  MHTEPAaKTUBHOCTH (paboTa B MaJIbIX IPYyNNAX, POJIEBBIE UTPbI, TPEHUHIH)

® J'II/I‘IHOCTHO-I[CHTCJILHOCTHBIﬁ IIoAXO0 (6OJ'II>HI€€ BHHUMAHHUC K JIMYHOCTHU

y4alerocs, a He UesIM YUUTENs).

Jlist paboThl C ydYaliMMHCS NPUMEHHMBI Takue (GOpMbI pabOTHI, Kak JEKUUS U
cemuHap. [loMMMO 3TUX TpaJUIMOHHBIX (POPM PEKOMEHIYETCS MCIIOJIb30BATh TAKXKE
JUCKYCCUH, BBICTYIUIEHHS C JOKJaJaMH, COJAEpPXAIIMMH OTYET O BBINOJIHEHUH
WHJUBUAYAIbBHOIO WM TPYNIOBOIO JIOMAIIHETO 3aJaHus. BO3MOXHBI pas3iinyHbIC
(GopMbI TBOpUECKON pabOTHI yyalUXcsl, KaKk HallpUMep, «3allliTa PEeLIeHUs», OTUYET IO
pe3ynbTaTaM «IOUCKOBOI» pabOThl Ha CTpaHUIAX KHUT, >KypPHAJIOB, CalTOB B

HNuTepHere no yka3aHHOU TeMeE.

OcHoBHass (yHKIMS y4yuTeldsl B JAHHOM KypCe€ COCTOUT B «COIPOBOXKIACHUI
y4Yallerocsi B €ro MO3HABATEIbHON AESATENbHOCTH, KOPPEKLUUU paHee MOITYyYEHHBIX

yuammumucs 3Y H.
Bcero-34 ygaca;

B Henenmo-1 gac.



KaHeHI[apHO-TeMaTI/I'leCKOC IIAaHUPOBaHUE

Ne | Tema 3ansaTHA Koua-Bo Hara IIpumeyanue
4acoB
no miaany | @axkr
1. Uwucna u Beraucnenus. Harypanpaeie uncima. Apudmerndeckue aeicteus. [IpuzHaku qemumocty Ha 1 02.09
2,3,5,9,10. /leneHre ¢ OCTaTKOM.
2. Hpobu. OcHoBHOE cBOWCTBO npoOu. OOBIKHOBEHHBIE M JNIECATHYHBIE Ipodu. Apudmerndeckre 1 09.09
JIEUCTBUSI ¢ APOOSIMHU.
3. Panronanshelie yncna. Monynb. Apudmernyeckue aeicTBrs. CpaBHEHNE pallMOHATIBHBIX YHCE]. 1 16.09
4, HeiictBurenpHple uncia. KampaTHeli KopeHb #3 uucina. KOpeHb TpeTbell CTeleHH. 1 23.09
UppanmonanabHble Yuca.
5. EnuHUIEI n3MepeHust [UIMHBL, TUTOIIA 1, 00beMa, MacChl, Bp€MEHHU, CKOPOCTH. 3aBUCHMOCTH MEXIY 1 30.09
BenmurHami. [Iponopiust. OKpyriieHue Yrcer.
6. Anrebpanyeckue Beipaxenus. byksenHsle BeipaxkeHus. ToxnectBo. [IpeoOpa3oBanme TOXIECTB. 1 07.10
7. Crenens ¢ 1eibM nokaszarenaeM. CBONCTBa CTENEHH C I[EJIBIM ITOKa3aTeNeM. 1 14.10
8. MHorouwieH. Pa3noxxeHue MHOTO4YJIEHa HAa MHOXUTENU. DOPMYJTbI COKPAILIEHHOTO YMHOKEHHUA. 1 21.10
9. MHorousnen. Pa3nosxeHre MHOrouieHa Ha MHOKUTENH. DOpMyJIbl COKPALLIEeHHOTO YMHOXEHHSI. 1 11.11
10. Anrebpandeckas 1po0b. JlefcTBus ¢ anreOpandeckuMu IpoOsIMu. 1 18.11
11. Anrebpandeckas 1po0Ob. JleficTBus ¢ anredpandeckuMu 1poosIMu. 1 25.11
12. CaoiicTBa KBaJpaTHBIX KOPHEW M X MPUMEHEHHNE B BHIYMCIICHUAX. 1 02.12
13. VYpaeHeHue ¢ ogHOM nepeMeHHoi. JIuneitHoe ypaBHenue. KBagparHoe. PairioHansHoe ypaBHEHHE. 1 09.12
Cucrema ypaBHeHUH. Penienne cucteMsl.




14. YpaBHeHue ¢ ogHOU nepeMeHHOH. JIuneitHoe ypaBHeHue. KBagpaTtHoe. PanmonansHoe ypaBHEHHE. 16.12
Cucrema ypaBHeHHH. Pemenue cuctemsrl.

15. Hepagrencrpa. HuciioBsle, TMHEHHbBIC, KBaJpaTHbIC HepaBeHCTBA. CHCTEMBI HEPAaBEHCTB. 23.12

16. Hepasenctpa. UncnoBsie, TMHEHHBIC, KBagpaTHBIC HepaBeHCTBAa. CHCTEMBl HEPABCHCTBR.

17. TekcroBble 3a1aun. PemeHue TeKCTOBBIX 3a]au.

18. TexcrToBrle 3amaun. Pelienye TEKCTOBBIX 3a7a4.

19. UucroBble MOCIEI0BATEIBHOCTH. AprudMeTnyeckas 1 TeOMETPUIECKast TPOTPECCHH.

20. UmrcnoBble MOCIE0BATEeIBHOCTH. ApudMeTndeckas U TeoMeTpruIecKast IPOrPEeCCHH.

21. Yucnossie pynknun. Ob6macts onpenenenus Gpynkuuu. ['padux pyHKINH.

22. Yucnossie pynknyun. Ob6macts onpeaenenus Gynkuuu. ['padux pyHKINH.

23. Koopmunater Ha mpsimoit u tiockoct. KoopanHatHas npsiMas. M300paxkeHne 4ncel TOYKAMH
KOOPJMHATHOU MPsSIMOM.

24. JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH. Y paBHEHHE NPAMOH, oKpyx)HOCTH. KoopauHaTe
CepeIuHBI OTpe3Ka.

25. HauanbHbie NOHSATUS TEOMETPUH. YTOJ, OpsiMasi, OTPE30K.

26. Tpeyronbuuk. [Ipu3naku paBeHCTBA U OO0 TPEYTONBHUKOB. Perenue mpsMoyTroIbHbIX
TpeyroilbHUKOB. BHenHuii yron Tpeyronbauka. Teopema [Tudaropa.

27. Mpmuoroyronsaukd. [lapamienorpamm, NpsSsMOyTONBHUK, pOMO, Tparerus, kBaapat Ilnomanu
duryp.

28. OkpyXHOCTH U KpyT. OKPY>KHOCTE BITMCAHHAS U OIMCAHHAS.

29. OxpykHOCTB U KpyT. OKpYXKHOCTH BIMICAHHAS M OMTUCAHHAS.

30. M3mepenne reoMmeTpuyueckux BenmwurH. [hnomanm, o6beMbl Guryp.




31. CraTHCTHKA ¥ TEOPHS BEPOSTHOCTH. 1

32 CraTHCTHKA ¥ TEOPHs BEPOSTHOCTH. 1

33-34 | OGobuaroree 3aHsTHE. 2

Y4eOHO-MeTOAMYECKOEe H MAaTePHAJbHO-TEXHHYECKOe obecneyeHHe 00pa3oBaTeJIbHOIO MpoLecca
1. Amenko. 1.B. "COopHuk 3a1anuil 1as NoAroToBKu K utToropoit arrecrauuun” "llpocsemenne" 2024
2. Canrt « Pemry OI'9O»,Cnam 'HA.
3.Caiit ®UIIU, oTKpBITHIN OAHK 3aJIaHUH.
HNHpopManMOHHO - TEXHHYECKOE 00ecneyeHue:

» JlemoBepcuu 2024- 2025 y4ueO6HOT0 rofa HaxosTcs Ha caiite deaepaabHOro HHCTUTYTA Neaaroruueckux mamepenuit (OUITNA) (http://fipi.ru ).
» Caiit A.A.Jlapuna http://alexlarin.net/ege.htm |
9 kiacc. OTkpeIThIi 0aHK 3axanuii [ A mo maremaruke. [ 1A 2024
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