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1. MNOACHUTEJIBHAS 3AIINCKA

Pabouas mnporpamma sneKkTHBHOTO Kypca «M30paHHble Bompockl MareMaTHkH. IIpoduiiby
dbopMupoBagach B COOTBETCTBHH C TPEOOBAHHUSIMMU:

®denepanbHblid YPOBEHbD:

-MDenepanbHOro 3akoHa oT 29 mexabps 2012 r. Ne 273-®3 «O6 obpasoBanun B Poccmiickoit
denepanuny,

- ®enepanbHoro 3akoHa oT 24 urons 1998 r. Ne 124-D3 «OO6 OCHOBHBIX TapaHTHUSX MpaB
pebenka B Poccuiickoit deneparumny,

- @DenepanibHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApPTa CPEAHEro oO0IIero
obpazoBanus (gaee — ®I'OC COO), yTBepKACHHOTO MPUKAa30M MHHHUCTEpCTBA 00pa30BaHMsI U HAYKH
Poccuiickoit @enepanun ot 17 mas 2012 r. Ne 413, npuka3za MunucrepctBa npocseuieHus: Poccuiickoit
®enepanuu ot 12.08.2022

Ne 732 «O BHeceHnH U3MEHEHUH B (eiepalbHbIi rOCYIapCTBEHHBIN 00pa30BaTEeIbHBIA CTAaHAAPT
cpenHero ooOmero oOpa3oBaHMs, YTBEPXKACHHBIM MpHKa3oM MUHUCTEpCTBA 0O0pa3oBaHUA U HAyKH
Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413» (3aperucrpupoan Muntoctom Poccun 12.09.2022
Ne
70034),

- ®DenepalibHON 00pa3oBaTEIbHON MPOTPaMMbl CpeHEro odimiero obOpasoBaHus (Hanee —
OOII COO), yrBepxaeHHOM npukazoM MunucrepcTBa npocetienus Poccuiickoit @eaepannn ot 18 mas
2023 r. Ne 371,

- [Ipuka3z MunucrepctBa npocsenienus: Poccuiickoit ®eneparuu ot 22.03.2021 Ne 115 "O6
yrBepxkaeHun [lopsiika opraHu3aluu 1 OCYIIECTBICHUS 00pa30BaTENbHON IEATEIHLHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeIbHbIM IpOrpaMMam - 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajdbHOTO OOIIEro0, OCHOBHOTO
o01iero u cpeAHero odiero 0opa3oBaHus

- IloctanoBnenne I'J1aBHOrO rocygapCTBEHHOIO CaHHMTapHOro Bpada Poccuiickoit
Oeneparn ot 28.09.2020 Ne 28 (mamee — CIT 2.4.3648-20) Canumrtapubix npasmn CIT 2.4.3648-20
"CaHUTapHOAINIEMHOJIOIMYECKHE TPEeOOBAaHUS K OpPraHM3alMsAM BOCHUTAHUS U OOydeHUs, OTIbIXa U
03/IOPOBJICHUS JIETEH U MOJIOACKH".

- Cannrapssle npaBwia U HopMbl CanlluH 1.2.3685-21 «I'urnenndyeckue HOpMaTUBBI U
TpeOoBaHUs K oOecrieueHuto OezonmacHOCTH W (MiM) O€3BpEAHOCTH Ui ueloBeKa (aKTOpOB Cpenbl
oOuTaHus», yTBepkaeHHbIX [locTaHoBIeHNeM [ 1aBHOrO rocyaapcTBEeHHOro caHuTapHoro Bpaua P® ot
28.01.2021 Ne 2 (manee - Canllun 1.2.3685-21).

IIIKOnBHBINA YPOBEHD

- OcHoBHast oOpa3oBaTeibHas @porpaMMa OCHOBHOTrO obmero oopasoBanus YOY
«OTkpbITas mKoxa» (HoBas penakuus - mpotokon [lenarorudeckoro cosera oT 18.08.2025 Ne 1)

- VYeraB YOV «OTkpeITas HIKoay

- «Ilonoxenne 00 opraHuzaluu BHEYPOUHOUM JHesTesnbHOCTH mpu peanuzanuun OIOC
o6mero oopazoBanust B YOV «OTKpbITast MIKOTa»

2. AKTYaJIbHOCTD M IIEPCNIEKTHBHOCTH Kypca

Pabouas mporpamma mno kypcy «M30paHHbIe BOIIPOCHI MareMaTUKH» JUIs ydammxcs 11 kimaccos
COCTaBJIEHA Ha OCHOBE MPUMEPHON MPOrpaMMbl CpeHEro (TMOIHOro) o01iero o0pa3oBaHus (MpodUIbHbIHN
ypoBeHb) 1o Matematuke U Ha ocHoBe PI'OC COO, xonudukaTopa TpeOOBaHHU K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB T10 MaTeMaTuke, KoJu(puKaTopa 3JIeMEHTOB CO/IepKaHMsI IO MaTeMaTUKe JIJIsl COCTaBJICHUS
KlMos EI'D 2025 r.

JIaHHBIN SIEKTUBHBIM KypC SBISETCS NPEIMETHO - OPUEHTHUPOBAHHBIM JUIS BBIMYCKHUKOB 10-
11knaccoB o0meoOpa3oBaTeNbHON IMIKOIBI MpU moaroroBke k EI'D mo mareMaTHke W HampaBieH Ha
dopmMHupoBaHHE YMEHMH M CHOCOOOB JEATENbHOCTH, CBSI3aHHBIX C PELICHHEM 3a/1ad MOBBIIIEHHOTO
YPOBHSI  CJIOXHOCTH, Ha  YAOBJIETBOPEHHE IIO3HABATENbHBIX IOTPEOHOCTEH W  HMHTEPECOB
CTapIIEKJIACCHUKOB B Pa3IMYHBIX c(hepax 4eTOBEYECKON AEATENbHOCTH, HA PACIIMPEHHUE U YIIyOJieHHE
COJIEp’KaHUsl Kypca MATEMAaTUKH C LIEIbI0 JOIOIHHUTEIBHON MOATOTOBKH YYaIlMXCs K TOCYIapCTBEHHOU
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(utoroBoii) arrectanuu B opme EI'D. A Taxke AOMOTHSAET M3y4aeMblid MaTepHal Ha ypoKax CUCTEMOM
yIOpaXHEHUH M 3a/1a4, KOTOpbIe YIIyOJIsIIOT M pacIIUpsIOT HIKOJIBHBINA Kypc anreOpbl M Hadajl aHaiu3a,
TeOMETPHH U MO3BOJIET HAYaTh 1[EJICHANIPaBICHHYIO OJMOTOBKY K ciadye EI'D.

Ienu kypca:

. co3JaHMe YCJIOBUU 11 (OpMUPOBAHMS M Pa3BUTUS Yy OOYHAIOIIMXCS CaMOaHaju3a,
0000IIeHNsT ¥ CHUCTEeMAaTU3alMH TOJyYCHHBIX 3HAHUM M yMEHUH, HEOOXOAWMBIX ISl NMPHUMEHEHUS B
MPAKTUYECKON AESITETbHOCTH;

. yCHEemHo MmoAroroBuTh yvammuxcs 10-11 kmaccoB K TrocygapCTBEHHOM (MTOTOBOI)
arrectanuu B popme EI'D (uacTh 2), K MpoA0HKEHUIO 00pa30BaHUS;

. YIIyOUTh M CUCTEMATU3UPOBATh 3HAHMS yYAIUXCs TI0 OCHOBHBIM pa3jeliaM MaTeMaTHKH,
HEOOXOUMBIX JIJIsl IPUMEHEHUS B MPAKTUYECKOM e TEIbHOCTH;

. MO3HAKOMUTH YYalllUXCs c HEKOTOPBIMU METOAaMHU u nprueMaMu

peleHus
MaTeMaTUYECKUX 3aJa4, BBIXOIAIINX 32 PAMKH IIKOJBHOTO Y4eOHUKA MATEMATHKHU;

. c(hOopMHUPOBATh YMEHHS PUMEHSTh TIOTYYCHHBIC 3HAHUS TIPU PEIICHUN HECTaHIaPTHBIX
3az1ay;

. BOCIIUTAHHE KYyJIbTYypbl JIMYHOCTH, OTHOIIEHUS K MarTeMaTHKe Kak K YacTh

O6IH€quOBeq€CKOI>'I KYJbTYpbl, INOHHUMAHUC 3HAYUMOCTH MATCMATHUKH MJIA HAYYHO- TCEXHHUYCCKOI'O
nporpecca.
3amauu Kypca:

. Pa3BUTh UHTEPEC U MOJOKUTEIbHYI0 MOTUBALIUIO U3YUYECHHS IPEIMETA;

. chopMUPOBAaTh U COBEPILICHCTBOBATh y YYAlllUXCs MPUEMbl M HABBIKM DPELICHUS 3aaa4
MOBEIIICHHOM CIIOKHOCTH;

. MPOJOHKUTH (POPMHUPOBAHHUE OIBITA TBOPUYECKOM IEATEIHHOCTH YUAIIUXCS Yepe3 Pa3BUTHE

JIOTUYECKOI0  MBIIIJICHUS,, MPOCTPAHCTBEHHOTO BOOOpPAXEHMs, KPUTUYHOCTU  MBILUIEHUS  JUIS
JabHENIEero o0yueHus;

. CIOCOOCTBOBAThH PA3BUTHUIO Y YUALIUXCS YMEHMS aHAJIU3UPOBATh, CPABHUBATh, 0000111aTh;

. ¢opMHpOBaTh HaBBIKK PpabOThl C JOMOJHUTEIBHOW JINTEpaTypol, HCHOIb30BAHUS
pas3imuHbIX IHTEpHET-peCypCoB.

[TporpammMa yunThIBaeT 0COOEHHOCTH CTYIEHU 00pa3oBaHus, AJIs1 KOTOpOH pa3paboTaH
JMEKTUBHBIA Kypc. OJIEKTUBHBIM Kypc IpeaHa3HaueH UIsl  o0yvaronuxcs Xl

KJIacCOB 00111e00pa30BaTeNbHbIX MIKOJ U PACCUUTAH KaK JOMOJIHEHHE K 0a30BOMY Kypcy 110
MaTeMaTHKe, MOXKET OBITh PEKOMEH IOBaH ISl yyaruxcs Jroooro npoduis. [Iporpamma paccuntana Ha
34 gaca B 11-m kacce no 1 yacy B Henento).

Paznea 2

1. Tpedoanus ®I'OC COO k pe3yjbTaTaM 0CBOCHHSI OCHOBHOI 00pa3oBaTe1bHOI
NMpPOrpaMMsl.

N3yuenune osiekTuBHOro Kypca «V30paHHBIE BOMPOCHI MaTeMaTUKW» JaeT BO3MOXHOCTb
00y4aromuMcs J0CTUYb CIAEAYIOUINX PEe3yJIbTaTOB Pa3BUTHUS:

JIn4YHOCTHBIE pe3yabTaThI:

1) YMEHHE SICHO, TOYHO, TPAMOTHO M3JaraTb CBOM MBICIIM B YCTHOM M NHCBMEHHOW peuH,
IIOHMMATh CMBICI IIOCTaBJICHHOM 3aJauyd, BBICTPAWBATh apPryMEHTALMI0, IPHUBOIUTH IPUMEPHI H
KOHTPIIPUMEPHI;

2) KPUTHYHOCTh MBILUIEHUS, YMEHUE pacrno3HaBaTh JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTIINYATh TUIIOTE3Y OT (haKTa;

3) IpEJICTaBICHUEe O MAaTeMaTH4YecKol Hayke Kak cdepe ueIoBEeYecKOil IesiTeIbHOCTH, 00
JTanax €€ pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;

4) KpCaTUBHOCTL MBbBIINUJICHHA, HWHHUIMAATUBA, HAXOAYUBOCTb, AKTUBHOCTbL IIpU PCHICHUHA
MaTeMaTUYECKUX 3a7ay;



5) yMEHHE KOHTPOJIMPOBATh MPOLECC U Pe3ysbTaT yueOHONH MaTeMaTH4YeCKON JeSITeIbHOCTH;
6) CHOCOOHOCTh K SMOLMOHAIBHOMY BOCIPHUATHIO MaTeMaTWYeCKHX OOBEKTOB, 3ajad, pELICHUH,
pacCyxIeHuUi;

7) BOJII M HACTOMYUBOCTD B JOCTHIKEHUHU IICIIH.

MertanpeaMeTHbie pe3yJbTaThl:

1) IpeACTaBIeHUs 00 UAEAX U 0 METOJaxX MaTEeMATUKU KaK 00 YHMBEPCAIBHOM f3bIKE HAyKU
Y TEXHUKH, O CPENICTBE MOJIEIMPOBAHUS SIBJICHUI U IPOLIECCOB;

2) yYMEHHE BUJIETh MAaTEMATUYECKYIO 33Jady B KOHTEKCTE IPOOJEMHOH CUTyalluu B JIPYTHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

3) YMEHHUE HaXOAMUTh B Pa3IMYHBIX UCTOYHUKAX MH(POPMALHIO, HEOOXOAUMYIO ISl PEIIECHUs
MaTeMaTHYECKUX MpoOJIeM, U MPEACTABIATh €€ B MOHATHOH (opMe; MPUHUMATh PEUICHHUE B YCIOBUSAX
HETIOJIHOM 1 M30BITOYHOM, TOUHON M BEPOSATHOCTHOM MH(popMaIum;

4) yMEHHE MOHMMATh M HMCIOJIb30BaTh MaTEMaTUYECKHE CPEJCTBAa HArSIHOCTH (TpaduKH,
JMarpamMMbl, TaOJTUIIBI, CXEMBI U Jp.) IS WULTIOCTPAIMN, HHTSPIIPETALNN, apTyMEHTAIUH;

5) yYMEHHUE BBIIBUTATh TUIIOTE3BI MIPU PEIICHUE YUCOHBIX 3a7a4 M MOHUMATh HEOOXOAMMOCTh
UX TIPOBEPKH;

6) yMEHHE MPUMEHATh HMHIYKTUBHBIE U JEAYKTUBHBIE CHOCOOBI pACCyXICHHH, BHUICTH
pa3JIMYHbIC CTPATETUH PEIICHUS 3a/aY;

7) MMOHUMaHUE CYHIIHOCTH aJTOPUTMUYECKUX NPEANUCAHUI W YyMEHHE JICMCTBOBAaTh B
COOTBETCTBUU C MPEJI0KEHHBIM aJITOPUTMOM;

8) YMEHHE CaMOCTOSATENILHO CTaBUThH 11€JIM, BEIOUPATh M CO3/1aBaTh aITOPUTMbI JJI PEIICHUS
y4eOHBIX MaTeMaTUYECKUX MPoOiIeM;

9) YMEHHE TJIAHUPOBATH U OCYILIECTBIISITh AEATEIBHOCTD, HAIIPABJICHHYIO HA PEUICHUE 3a7a4
HCCIIEIOBATENILCKOro Xapakrepa; Peryasarusubie YY/1:

1) CaMOCTOSITENILHO O0HApYXKUBATh U (POPMYITHPOBATH YUEOHYIO TPOOIIEMY, ONIPEEISITh 11eTh
YV

2) BBIIBUTATh BEPCHH PEIIECHUS MPOOJIeMbl, 0CO3HABaTh (M WHTEPIPETHPOBATH B Cllydae

H606XO,[[I/IMOCTI/I) KOHEYHBIN pe3yibTar, BLI6I/IpaTI:> cpeacTBa NOCTHIKCHUA LCIIN U3 NPCIJIOKCHHBIX, a
TAaKXC UCKATh UX CAMOCTOATCIIBHO,

3) COCTaBJIATh (MHIMBUIYAJIbHO WK B TPYIINE) IJIaH peIIeHUs TPOOIeMbl (BHITOTHEHUS
IPOEKTa);

4) paboTasi 1o IUIaHy, CBEPATh CBOU JCWCTBUS C LIEIbI0 M MPH HEOOXOAMMOCTH UCIPABIIATH
OLIMOKH CaMOCTOSATENBHO (B TOM UHCIIE M KOPPEKTUPOBATH IJ1aH);

5) B IMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BBIOpPAaHHBIE KPUTEPUHU
OLICHKU;

ITo3naBareabHbie YY/I:

1) mpoBoAWTH HAOIIOJICHHUE U YKCTIEPUMEHT IO/ PYKOBOJICTBOM YUHTEIIS;

2) OCYIIECTBIISATH PACHIMPEHHBIN MOMCK UH(OPMAIIUH C UCIIOIb30BAHHEM PECYPCOB

OMOIMOTEK U NHTEPHETA;

3) ocymecTBiATh BEIOOp Hanbomnee 3 (HEeKTUBHBIX CIOCOOOB PEIICHHUS 3a/1a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIA;

4) aHaNM3WpPOBATh, CPaBHMBATh, KJIACCU(UIMPOBATH M 0000mATh (aKThl U SBICHUS; S5)
JlaBaTh onpenaeneHns noHATusaM; Kommynukaruubie Y'Y /I:

1) CaMOCTOSITENIbHO OPraHM30BBIBATH y4yeOHOE B3aMMOJEHCTBHE B Tpymme (OnpeAessTh
oO11ye 1eau, 10roBapuBaThes Apyr ¢ APYroM U T.1.);

2) B JIMCKYCCUU YMETb BBIABUHYTH apTyMEHTHI M1 KOHTPApTyMEHTHI;

3) YUYUTBCA KPUTUYHO OTHOCUTCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABaTh
OLIMOOYHOCTh CBOETO MHEHUS M KOPPEKTUPOBATh €r0;

4) IIOHMMATh MO3ULMIO0 IPYroro 4yeyioBeka. Pa3nnuyarh B €ro peun: MHEHHUE (TOUKY 3pEHUs),

JIOKa3aTeJIbCTBO (aPTYMEHTHI), (PaKThI (TUTIOTE3bI, AKCUOMBI, TCOPHH ).
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IIpeaMeTHbBIE pe3yabTaThI:

1) yMeHHe padoTaTh ¢ MATEMATHYECKUM TEKCTOM (aHAITM3UPOBATH, N3BIEKATh HEOOXOIUMYTO
uH(}OpMaIKIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOW M MUCbMEHHOM PeUH MPUMEHECHUEM
MaTE€MaTUYeCKOW TEPMUHOJIOTMM M CHUMBOJIMKH, HCIOJIb30BaTh PA3JUYHbIC S3BIKK MAaTEMaTHKH,
MIPOBOJIUTH KJIaCCU(PUKALIUU, JTJOTUIECKUE 0O0CHOBAHMUSI, IOKA3aTEIbCTBA MATEMAaTHICCKUX YTBEPIKICHU;

2) pa3BUTHE TMPEACTaBICHUNM O UYWCIE M YHCIOBBIX CHCTEMax OT HATypaJbHBIX [0
JEHCTBUTEIILHBIX YHUCEIT; OBJIAJICHIE HAaBBIKAMH YCTHBIX, MMChbMEHHBIX, HTHCTPYMEHTAIbHBIX BHIYUCIICHUH;
3) oBiagcHME CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (QYHKIIMOHAILHBIM S3bIKOM U CHMBOJIMKOM; YMEHHE
UCIIONIb30BaTh (YHKIIMOHATBHO-TpaUUeCKue TPEACTABICHUS I ONUCAHUS M aHajdu3a pealbHBIX
3aBUCHUMOCTEH;

4) OBJIAJCHUE T'C€OMETPHUYCCKUM SI3BIKOM, YMCHHE HCIIOJb30BATh €0 JUIs OMHCAHUS MPEAMETOB
OKPY’)KAIOIIEr0 MHUPA; pPa3BUTHE IPOCTPAHCTBEHHBIX TPEJCTABICHUM W H300pa3UTEIbHBIX YMEHUH,
PUOOpPETEHNE HABBIKOB TEOMETPUUECKUX ITOCTPOCHUIA;

YMEHHE TPUMEHATh W3YUYCHHBbIC TMOHATHS, pPe3yibTaThbl, METOJbl IJS pEelIeHUs 3aaad
MPaKTUYECKOr0 XapakTepa M 3a]ady U3 CMEXHBIX TUCHHUIUIUH C MCIOJIb30BAaHUEM MpPH HEOOXOIUMOCTH
CIIPABOYHBIX MAaTEPHAIIOB, KAIBbKYIATOPa, KOMIIBIOTEPA.

Paznen 3 Conep:kanue nporpaMmmbl 3J1eKTUBHOT0 Kypca

Tema 1. MHOrOusEeHbI

Beenenune. 3HaKOMCTBO € JE€MOHCTPALlMOHHBIM BAPUAHTOM KOHTPOJIBHBIX H3MEpPUTENBHBIX
MaTepuajioB €AMHOI0 TOCYJapCTBEHHOro 3k3ameHa 2022 rojga 1o MaTreMaTUKE, C €ro CTPYKTYpoOi,
CoJiepKaHNEeM U TPeOOBaHUSMH, TPEIBIBISEMBIMHU K PEIICHUIO 33/1aHUI.

HenictBus Hag MHorowieHamu. KopHu MHOrowieHa. Pa3noskeHHe MHOroO4jeHa Ha MHOKHTEIU.
@opMyJbl COKpAIIEHHOTO yMHOXeHMs. AnroputMm EBximpa ans MHorowneHoB. Teopema besy u ee
npuMmeHeHne. Cxema ['opHepa u ee mnpumeHeHwe. MeToapl peElIEHUs YPAaBHEHUH C  LEIBIMU
kod¢¢unmenTamu. Pemenre ypaBHEeHUI BBICIIUX CTENEHEH.

Tema 2. [IpeoGpa3oBaHue BbIpaXXEHUI

[IpeoOpa3oBanus BbIpaXEHHWH, BKIOYaOMUX apumernueckue omepanuu. CokpalieHue
anreOpanyeckux Jpobdei. [Ipeobpa3zoBaHue panMoHalbHBIX BblpakeHui. [IpeoOpa3oBaHus BbIpakeHUH,
CoJiepKallliX BO3BEJCHHE B CTENEHb, KOPHU HATYpaJbHOM CTENEHU, MOAy/lb uucia. Tema 3. Pemenue
TEKCTOBBIX 3a7a4

[IpuemMbl pemieHus TEKCTOBBIX 3a7a4 Ha «IBWKEHUE», «COBMECTHYIO PaldOTy», «IIPOICHTHI»,
«IPOMOPLIMOHATIBHOE JICJIEHUE» «CMECH), KKOHIEHTPAIUIO».

Tema 4. @ yHkunu

CaoiicTBa ¥ rpaduKu d1eMeHTapHBIX (QyHKIMA. TpuroHOMeTpryeckue QYHKIMH UX CBOMCTBA H
rpadukn. [Ipeobpasosanns rpadukos pyskwit. Oynxumn y B f (X ) 1 y'B f (X) ux cBoiicTa n rpaduKm.
Tema 5. Moayiib u napamerp

OcCHOBHBIE METO/BI PEIIECHUs MPOCTEHUIINX YpPaBHEHUIl, HEPABEHCTB M UX CHUCTEM C MOJYJIEM.
Meron wuntepBanoB. Ilondarue mnapamerpa. PemeHue mpocTEUIIMX YpaBHEHUHM U HEPABEHCTB,
coJlepKalliX MapaMeTp. AHaJIUTHYECKHMe W Trpapuueckue MpUeMbl pelleHus 3a7ad C MOJIYJIEM,
[1apaMeTPOM.



11 kmacc Tema 6. [IpeoOpa3oBanue BIpaKCHUM

ITpeoOpa3oBanue cTeneHHbIX BoIpakeHUH. [IpeoOpa3oBaHme MoKa3aTeIbHbIX BEIPAXKEHUI.
[IpeobpazoBanue norapupmuveckux BblpaxkeHuil. [IpeoOpa3oBaHue TPUTOHOMETPUYECKHX BBIPAKCHUM.
Tema 7. YpaBHEHHsI, HEpaBEHCTBA M UX cUCTeMBI (dacTthb C)

Paznuunsie CTIOCOOBI peuieHus IpOoOHO- palOHAIbHBIX, UPPALMOHAIIBHBIX,
TPUTOHOMETPUUYECKUX, I10Ka3aTeNbHbIX, JIOrapu(MUYECKUX YpaBHEHUIl M HepaBeHCTB. (OCHOBHBIE
IpUEMBl PELIeHUs CUCTeM ypaBHeHMH. lcmosb3oBaHue CBOMCTB M rpaMKoB (QyHKUUI NpH pelieHuH
ypaBHEHHIA U HepaBeHCTB. M300pakeHre Ha KOOPIMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUN ypaBHEHHUH,
HEPABEHCTB C JABYMs IIEPEMEHHBIMU U UX CHCTEM.

Tema 8. Moaynb 1 napamerp

Pemenne nokasaTenbHbIX, JIOrapu(pMUIECKUX YPaBHEHUH, HEPABEHCTB U UX CUCTEM, COJIEPKALIUX
MOIyib. PerieHne moka3aTeNbHBIX, JOTapU(PMUYECKHX YpaBHEHUH, HEPAaBEHCTB U MX CHCTEM,
cogepxammx  mapamerp.  DyHKUMOHaIbHO-TpaUUecKHil  METOA  pEUIeHHs  IOKa3aTeNbHBIX,
JOTapu(PpMHUECKUX YPaBHEHNUH, HEPABEHCTB C MOJTYJIEM, TTAPAMETPOM.

Tema 9. [IpousBoHas U ee TPUMEHEHHE

Haxoxnenne npon3BomHOW (YHKIHMH, BBIYHCICHHE YIIIOBOTO Kod(dduimeHta kacaTeabHOH,
COCTaBJICHUE YypaBHEHUs KacareabHOW. DU3NUECKUd M TEOMETPUYECKUH CMBICI ITPOU3BOAHOM.
[IpousBoanas cnoxxuoi ¢pyHkmu. [lpuMeHeHrne Mpou3BOTHON K UCCIETOBAHHUIO (DYHKIIUI U TOCTPOCHHIO
rpa¢ukoB. Hanbonpmiee u HauMeHbllee 3HaYeHUS (DYHKIMH, SKCTpeMyMbl. [IpuMepbl HCIONb30BaHMS
NPOU3BOJHOW Ul  HAxOXKACHWsS  HAWIY4dlIero pEHIeHHs B  MPUKIAJAHBIX, B TOM  YHUCIE
COLIMATIbHOOKOHOMHUYECKHX, 3a7a4ax.

Tema 10. [Tnanumerpus. Crepeomerpust

CriocoObl HaxOXKJEHHMsI MeIuaH, BBICOT, OMCCEKTpUC TpeyroibHUKa. HaxoxneHue miomanen
¢uryp. Yriel B mpocTpaHcTBe. PaccTosiHMS B mpocTpaHcTBe. BhlumcieHue ruiomanei NOBEpXHOCTH H
00BEMOB MHOTOT'paHHUKA. Bbruncnenue niomaaei moBepxXHoCTH U 00BEMOB TEN BPAIICHHUS.

TemaTn4eckoe IVIAHUPOBAHUE IJIEKTHBHOI'0 Kypca ¢ YKazaHUEM KOJHIECTBA YacoB,
OTBOJMMBIX HA OCBOEHHE KAXKIA0H TeMbl

]TVeQMH Copnepxanue KomnuaectBo wacos
1. [TpeoOpa3oBanue BoIpaXKEHUN 4
2. VYpaBHeHUs1, HepaBeHCTBa U UX cucteMsl (4acth C) 9
3. MotyJib 1 TapaMeTp 6
4. ITpon3BoHas U ee MPUMEHEHHE 9
5 [Tmarumerpus. CtepeomeTpust 6
Bcero 34

KAJIEHJAPHO-TEMATHYECKOE IIVTAHUPOBAHHUE



[ara npoBeneHus Tema ypoka
Ne
ypoka | Tlman/ (dakr
Hezenu
1 2 3 4
IIpeoOpa3oBanue Boipa:keHuii (4 yaca)
1 1 PaznuanbIe criocoObI TOXACCTBEHHBIX MTPe0Opa3oOBaHM
2 2 ToxaecTBeHHBIE MPeoOpa3oBaHus ANTeOPaANUECKUX BBIPAKCHUN.
3 3 JlelicTBUS C palliOHAIBHBIMH ITOKA3aTeIIIMU
4 4 JlecTBUs ¢ N1ENCTBUTEIBLHBIMM ITOKA3aTEISIMHU
YpaBHeHusI, HEPABEHCTBA M UX CUCTeMBbI (94)
3) 5 JIuHeiliHble ypaBHEHHS U HEpaBEHCTBA
6 6 I'padmueckuii ciocod pemeHne cucTeM
7 6 KBaapaTHble ypaBHEHUS 1 HEPABEHCTBA
8 7 JpoGHO-paliioHanbHbIe YpaBHEHUS
9 9 TpuroHomerpuveckne ypaBHEHHUS! 1 HEPABEHCTBA.
10 10 Pemenue nokasarenbHbIX YpaBHEHUI U HEPABEHCTB
11 11 HppannonaibHble ypaBHEHHS U HEPABEHCTBA
12 12 Jlorapudmuueckre ypaBHEeHUs
13 13 Jlorapugmuyaeckue HepaBeHCTBA
Mopnyas u napamerp (6 yacos)
14 14 Mopaynp 1 ero reOMeTpUYECKUM CMBICIT
15 15 Brruncrnenue Moaynei




16 16 Perenue 3a1a4 ¢ TOMOIIBIO MOTYJIS
Jlara npoBeneHus Tema ypoka
Ne
yYpoKa | Tlman/ ¢bakt
Hezenu
1 2 3 4
17 17 IlonsTHEe MapameTpa U UX BUIBI
18 18 JlunHeitHble ypaBHEHUS C TapaMeTPOM
19 19 KBanpatHble ypaBHEHHS C TapaMeTpOM
IIpousBoaHas u ee npumMenenue (94)
20 20 ITonsiTe TIpeena, 3aMevaTeIbHbIC MPE/IEIbl.
21 21 ['paduueckuii u Hpu3NIECKU CMBICI IPOU3BOTHON
22 22 OKcTpeMyMbl QYHKLIUU
23 23 Beimykiocts rpadukoB GpyHKINH, TOUKH TIepernda
24 24 HauOonpliee 1 HauMeHblee 3HaYeHnEe GYHKIUN
25 25 [TonsiTne mepBoOOpa3HOM U MHTErpaja
26 26 [Tpocreiimme muddepeHnmanbHpie ypaBHEHUS
27 27 Brruucnenue mionaiei ¢ moMoIubo HHTErPaJoB
28 28 ITpuMeHeHne NPON3BOJHON K PEIICHUIO TPAKTUYECKUX 3aa4
Inanumerpusi. Ctrepeomerpus ( 6 yacon)
29 29 Pemrenue TpeyroibHUKOB
30 30 Briuucnenue mioniaiei B miaHUMETPUU
31 31 Brruncnenue miomazaei 1 00beMOB MHOTOTPaHHUKOB




32 32 Brruncnenue miomaziei ¢ noMoublo HHTerpana

33 33 3agaun Ha TOCTPOCHHUE CEUCHUM

34 34 Hrorosoe 3ansarue

JannHast mporpaMma mpexycMaTpuBaeT MCIOJIb30BaHUE COBPEMEHHOTO y4eOHO-METOINYECKOTO U
MaTepuaIbHO-TEXHUYECKOTO 0OecTeueHmi:

1. Marematuka. AnreOpa ¥ Hadala MaTeMaTHMYeCKOro aHajiu3a, reoMerpus. Ajiredpa u
Hayaja M maremaruyeckoro anamuza. 10 -11 kiaccel: y4eOHUK 17151 oOrieoOpa3oBar. OpraHu3aluii:
0a3oBbiil 1 yriryou. yposuu / LA, Amumos, FO.M. Konsrun, M.B. TkaueBa u ap. M., «IIpocsemienney,
2019.

2. ['eometpus. 10-11 kmaccsl: yaeOHUK I 001Ie00pa30BaTEIIbHBIX YUPSKICHUH: 0a30BBINA U
npodmisHbid ypoBuu / JI.C. AtanacsH, B.®. Byrtysos, C.b. Kagomues u ap. M.: IIpocsemienue, 2019.

3. l'otoBumcst k EI'D mo wmarematuke. TexHOJOTHsS pa3HOYPOBHEBOTO 00O0OIIAOIIETO
noBTopenus nmo maremaruke / Cemenko E. A. — KpacHomap: 2015.

4. EI'D: 4000 3amau ¢ orBetamu mo matemaruke. / A.JI. Ceménos, 1.B. Smenko u ap. — M.:
N3 narenscTBO «IOK3aMeHy, 2019.

5. JIeMOHCTpAIlMOHHBIA BapUaHT KOHTPOJIBHBIX HW3MEPHUTEIBHBIX MATEPHAJIOB EIHHOTO

rocyJJapCTBEHHOT0 3Kk3ameHa 2022 rosia no MmaTeMaTHKeE.
WNHuTepHeT-pecypcesl

http://www.fipi.ru

http://www.mathege.ru

http://www.reshuege.ru

http://www.reshugve.ru
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