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IosicHUTe/IbHaA 3anUCcKa

Y4e6GHBIM nNpakTUKyMa  «['0TOB/IIOCH K HWTOrOBOM aTTecTaldd MO MNPOPUIbHOU
MaTeMaTUKe» pa3paboTaH Ha OCHOBe peKOMeHJALUM [Jisi CUCTEMbl 00Opa30BaHHUSA
MockoBCKOW 006J1aCTU 1O COBEPUIEHCTBOBAHHWIO METOJAUKHU INpenoJaBaHUs y4eOHBbIX
npeJMeTOB, 0 opraHu3anuu JudpepeHIMPOBaHHOTO 0O0yYeHUs HIKOJbHUKOB C pa3HbIM
ypPOBHEM NpeAMeTHON MOJrOTOBKH, MOATOTOBJIEHHbIE HAa OCHOBE aHa/M3a TUMHUYHbIX
omun6ok 'MA 2023 roza, oTKpbITOro 6aHKa 3agaHui EI'3 o MmaTemMaTHKe, pa3MeleHHOTO
Ha cadTe https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege, Kogudukatopa npoBepsieMbIx
TpebOBaHUN K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 006pa3oBaTe/JbHOW HpPOrpaMMbl
cpeiHero o6l1ero o6pa3oBaHUs U 3JIEMEHTOB COJEPXKaHUS [Jis NPOBeJEHUS eJUHOTO
rocyZlapCTBEHHOTO 3K3aMeHa [0 MaTeMaTHKe, IMOJArOTOBJeHHble d¢e/iepaJbHbIM
rOCyZlapCTBEHHBIM GI0PKETHBIM Hay4yHbIM yupexxaeHueM «PEJIEPAJIbHBIA UHCTUTYT
NEJJATOTUYECKUX U3MEPEHUM», Cnenudukanyeil KOHTPOJbHBIX H3MepHUTe/bHBIX
MaTepHaoB JJid NMPOBeJieHUsl eJUHOr0 roCyJapCTBEHHOr0 3K3aMeHa M0 MaTeMaTHKe,
NO/JrOTOBJEHHOW  deAepalbHbIM  [OCYJAPCTBEHHbIM  OIO/PKETHbBIM  Hay4YHbIM
yupexxgenuem «®EJIEPAJIBHBIA WHCTUTYT TEJATOTMYECKUX W3MEPEHHM», a
Takke ¢eaepalbHOM paboyell MNporpaMMbl BOCIUTaHUs, C y4éToM KoHuenuuu

npeno/JiaBaHusi MaTeMaTHUKU B Poccuiickoit @enepanum.

Y4eOHBIM NpaKTUKyMa «['oTOBJMIIOCH K MTOrOBOM aTTeCcTallMU MO MNpodUJIbHOU
MaTeMaTUKe» MpeJHa3HayeH JAJs oby4vawumuxcad 11-x KjaccoB U HUMeeT MPaKTUKO-
OpPHMEHTHUPOBAHHYIO HallpaBJeHHOCTb. OCHOBHOe Ha3HauYeHUe — MOAr0TOBKA BbINYCKHUKOB
K MPOXOXKJEHWI0 HWTOrOBOM aTTecTayuu no npeamety «MaTemaTuka (NMpopUIbHBIN
ypoBeHb)». [[paKTUKYM CIIOCOOGCTBYET Pa3BUTHIO MbILJIEHUs ob6ydarouuxcs; GopMupyeT
6a3y o06uMX yHUBEpPCaJbHbIX MNPUEMOB UM TMOJAXOJOB K pelleHUI 3aJlaHui
COOTBETCTBYIOIIUX TUIIOB.

[IporpaMma y4ebHBIN MPpaKTUKyMa paccyuTaHa Ha 68 yueOGHbIX YacoB B o/, 1o 2 yaca
B HeJles10, 34 yueOHbIX He/leJIU B TOJ,

[les1b JaHHOTO Y4e6HOTO NMPAaKTUKYMa - MOJATOTOBUTh 06y4aIIUXCA K c/laye IK3aMeHa 10
MaTeMaTuke B popMe EI'3 (mpodusbHBIA ypoBeHb) B COOTBETCTBUH C TPeGOBAHUSIMY,
npeabasaseMmbiMmu $PIOC COO .

3azauu :

v M03HAaKOMHUTb CO CTPYKTYpPOH U COJepKaHHUEM KOHTPOJIbHBIX H3MEPHUTEJbHbBIX
MaTepuaJioB [0 MaTeMaTHKe.

v Hay4YuTb 3aN0JHATH 61aHKK EI'3 o MaTeMaruke.

v' NOBTOPUTb, 0606IIUTh U CHCTEMAaTU3UPOBATh 3HAHUS 110 MaTeMaTHKe 32 YPOBEHb
OCHOBHOTO 06111ero 06pa3oBaHusl.

v/ pacuiMpuTh 3HaHUSA 110 OT/EJbHBIM TeMaM: «MaTeMaTHKa 5-6 Kaacc», «Aare6pa 7-9
kaacce», «[eometpusi 7-9 kisacc», «Anrebpa u Hadasia aHaausda 10-11 kutaccy,
«'eomeTtpusa 10-11 kyiacc», pa3BUTb UHTepeC U MOJIOKUTEJbHYH) MOTHBALHIO K
M3y4YeHUI0 MaTeEMAaTUKU Ha paClIMPeHHOM YPOBHE;

v\ pacliupuTh U YrJayOUTb NpeAcTaBJIeHUs OOy4yaloIUXcs O MpUeMax M MeToJax
pellleHHs MaTeMaTU4YeCKUX 3a/ay;



v' cbopMHpoBaTL HaBbIK pabOThl C JOMNOJHUTEJIBHON JIUTEPATYpOH,  HaBBIK
MCI0J1b30BaHUs pa3JNuHbIX UHTepHeT-pecypcos;

v\ pa3BUTb KOMMYHHUKaTHBHble M 06liey4eOHble HaBbIKM paGOTbl B TPYIIIE,
CaMOCTOATEeJbHOW paboThl, YMEHUS BECTU JJUCKYCCHIO, apTyMEHTHUPOBATb OTBETHI U
T.JI.

v pa3BUThb CIMOCOGHOCTh K CAMOKOHTPOJIIO M KOHIIEHTpAI[U{, YMEHHs MPaBUJIbHO

pacnopsiiuThCA OTBeleHHbIM BpeMeHEeM;

Hay4YUTb 06y4AIOIUXCS MBIC/IUTD;
pa3BUTb MaTeMaTH4ecKHe 3HaHUA, HeobOXoAuMble [ TpPUMEHEeHHd B

IpaKTHUYeCKON JleTeJIbHOCTH, JJIs1 U3YyYeHUs CMEeXHbIX JUCLUIUIMH, JJIs

NpO/I0/KEHUS 0Opa30BaHUS;

v' cbopMHUpoOBaTh MNpeJCTaBJeHHE O MaTeMaTHKe KaK 4YacTH o0O0lieyesoBe4ecKon
KYJIbTYPbI;

v/ HayuydTh aHAJU3UPOBATh MpejJaraeMble 3a/laHusi, pa30UBaTh UX Ha COCTaBHbIE

4acTH;

MOBBICUTD KYJbTYPY pelleHHs pa3JIMYHbIX TUIIOB 33/aY;

Hay4yUTb OOYyYalOLIMXCA pellaTh 3aJlaHUs pas3/IMYHbIMU CNOCO6aMU U MeTOJaMH,

YTO CIOCOGCTBYeT Pa3BUTHUIO JIOTUYECKOIO MbILJIEHUS Yy YYEHUKOB, pa3BUBaeT

CO00pPa3UTENbHOCTD, paHTA3UI0, UHTYULUIO 00YYaIOIIUXCS;

v/ Hay4YUTb 060CHOBBIBATh MPABUJIbHOCTD PEleHUs Pa3JIMYHbIX 3aJlaHUH, TPOBOAUTD
IPOBEPKY, CAMOIPOBEPKY, B3aUMONPOBePKY, GOPMUPOBATh YMEHUE MOJIb30BATHCS
pa3JIMYHBIMU MOJIe/IIMU 3a/ja4 JI/19 IOUCKA eé pellleHus;

v/ CHCTeMaTH3UpOBaTh 3HAHHUS OOYYAOI[MXCA O MeToJaX, NpHeMaX, ClIocobax
peleHUs pa3IMYHbIX 33JaHUH, UX BUJAX;

v/ Hay4YUTb COCTABJISATH MaTeMaTHUYECKYI0 MOJe/b 33/laHHH, MepexoJUTb OT ITOH
MO/IeJIH K OTBETaM 33/layy, aHaJIU3UPYs ’KU3HEHHYIO CUTYalMI0 TEKCTA 3a/1aHUs

AN

AN

dopmMbl OpraHu3anyy y4eOHbIX 3aHATUH

@®opMbl MpoBeJleHUs] 3aHATUU BKJ/OYAIOT B Cebs JIeKLUMU, NpPaKTHUYeCKUue paboThl.
OCHOBHO¥ THII 3aHATUH - KOMOMHUPOBAHHBIM ypok. Kaxkzas TemMa , paccMaTpuBaeMas Ha
3aHATHSAX, HAUYMHAETCS C MOCTAHOBKHU 33/auu. TeopeTUYeCKHMH MaTepuas U3JjaraeTcs B
dbopme MHHU - seknud. Ilocse U3yyeHHs TeOpPeTHUYECKOTO MaTepHasa BbINOJHAKTCA
3a/laHusl [AJI1 aKTUBHOTO OOy4YeHHUs, MpaKTHYeCKUe 3aJJaHus JJs  3aKpelJieHus,
BBIMOJIHSAIOTCS IPAaKTU4YeCKUe paboThl B paboyel TeTpaau, NPOBOAUTCS paboTa € TeCTaMHU.
3aHATUA CTPOATCH C YYETOM MHAMBHUAYAJIbHBIX 0COGEHHOCTENW 00OydyaroIIMXCcsd, UX TeMIla
BOCHPUSTHUS U YPOBHS YCBOEHUS MaTepuaJia.

CucteMaTHyeckoe IOBTOpPEHHE CIOCOOCTBYyeT O6oJiee 11€JJOCTHOMY OCMBICJIEHUIO
M3y4YeHHOTO0 MaTepHaJia, IOCKOJIbKY LieJleHallpaBJeHHoe oOpallleHue K U3y4eHHbIM paHee
TeMaM I03BOJIeT y4alluMcsl BCTPAaUBaTb HOBble MOHSATHUS B CUCTEMY YK€ OCBOEHHBIX
3HaHUM.

KOHTpOJIb A CUCTeMa OIl€HUBAHHUA

Tekyuiyii KOHTPOJIb YPOBHS YCBOEHUS MaTepHasia OCYIIECTBJISETCA Ha KAXK/[OM 3aHATUH
10 pe3yJIbTaTaM BbINOJHEHUS YIAU[UMHUCS CaMOCTOSITebHBIX, MIPAKTUYECKUX U TECTOBBIX
paboT. B KOHIle KaXK/I0M TeMbl y4allhecs CAA0T 3a4eT.



CoaeprkaHre y4eGHOT0 MPAaKTUKyMa

2.1. Pa6oTa c KUM no maTtemaTHKe.

Ctpykrypa u cogepxkanue KUM EI'3 no matemaTtuke 2023-2024 r

JEMO Bepcus npopuIbHBIA yPOBEHD.

2.2.YpaBHEeHHUA U CUCTEMBI yPaBHEHMI.

PauuoHasibHbIEe YpaBHEHUS U CIIOCOOBI UX pelieHUsl. CHUCTeMbl ypaBHEHHUM U COCOOBI UX
pelieHus

PanvonasnbHble ypaBHeHud, cofepxkawue Mmoaynd. Cxema 'opHepa. Pemenue ypaBHeHUM
BbICIHIUX cTeleHel. PemeHnne TunoBbIx 3afaduil EI'3 mo 1aHHOM TeMe.

2.3. PemieHue 3a/1a4 HA COCTaBJ/IeHUE YPaBHEHHUH U CUCTEM YPAaBHEHUH.

PelieHue 3a/1a4 Ha JIBM>KEHUE 110 IPSIMOM M IO OKPYKHOCTH. PellleHre 3a/ja4 Ha ABUKEHHE
10 BOJIE.

PelieHue 3a/a4 HA MPOLIEHTHI, CMECH U CIJIaBhl. PellleHWe 33a/1a4 HA COBMECTHYIO paboTy.
Pemenue 3aga4 Ha nporpeccud. PelieHue TunoBbIx 3aanui EI'J o faHHOU TeMe.

2.4. PanyoHasibHble HEPABEHCTBA U CNIOCOOBI UX pellIeHU .

Anreb6panyeckre MeTO/bl pellleHUs] HepaBeHCTB (MeToJ; UHTepBaJiOB, MeTO/| 3aMeHbI).
dyHKIMOHa/NbHO-TpaduYeCcKUe MeTO/bl pelleHUs1 HepaBeHCTB (Pa36buenue o6Jactu
ompeJesieHUs]T HepaBeHCTBA Ha MOJMHOXECTBA, MWCHO0Jb30BaHUE OTPaHUYEHHOCTHU
bYHKIMM, MCIO0JIb30BaHHE MOHOTOHHOCTH YHKIMM). PaldoHa/lbHble HepaBeHCTBa
cogepxamue moayad. HepaBeHctBa Buza |f(x)|<|g(x)|, |f(x)|>g(x). Pewmenue THUmoBbIixX
3aga4 EI'3 mo jaHHOM TeMe.

2.5. TpuroHoMeTpuyeckre ypaBHeHus. [loka3aTe/ibHble ypaBHEHUsI 1 HEepaBeHCTBA.
JlorapudpmMmuyecKue ypaBHeHUs1 U HepaBEHCTBA.

TpuroHomeTpudyeckue ypaBHeHHs. Crnocobbl OoTOOpa KOpPHEH B TPUTOHOMETPHUYECKHX
ypaBHeHusx. [lokasaTesibHble ypaBHEHHUS KW CHOCOObI UX pelueHus. [lokasaTesibHble
HepaBeHCTBAa U CMNOCOObl WX pelieHUss. MeToJ palMoHaIHW3aLUU NpyU pelleHuun
NoKasaTeJibHbIX HepaBeHCTB. Jlorapudmel. JlorapudpMuieckue ypaBHEHHUS U CIIOCOOBI UX
pelieHus. JlorapudmMuyeckue HepaBeHCTBA UM CHOCOObI UMX peuleHuss MeTtog,
palMOHA/MIM3AlUK TPU pelleHUH JiorapupMUIeCKUX HepaBeHCTB. PellleHue cHUCTeM
HEPaABEHCTB, CoJiepKalUuX JiorapudpMrUuecKkue ypaBHeHUs. PellleHWe TUIMOBBIX 3aJaHUU
EI'3 o na"nHol TeMe.

2.6. Teopus BepOsATHOCTEM.

KoMm6buHaTopuka. OnpeseseHre BeposITHOCTU. BeposiTHOCTB: Jiorvka nepe6opa. TeopeMbl
0 BEPOSITHOCTSAX COObITUMN. PellteHre TUNOBBIX 3a4a4 EI'D o faHHOM TeMe.

2.7.Pelienve mJiaHMMeTpUYECKHUX 3a4a4.

[IpsiMmoyro/ibHBINA TpeyroJbHUK. COOTHOLIEHUSI MEXAY CTOPOHAMHU, MEX/Jy CTOPOHAMU U
yrjlaMu MpsIMOYTOJIbHOTO TpeyrojibHUKa. TeopeMa CHUHYCOB, KOCHUHYCOB. PeleHue
TpeyroJbHUKOB. [[puMeHeHue M0o06UsA TpeyroJbHUKOB NpPU pelleHUU 3aad. CBoMcTBa
Me[lMaH U OUCCEKTpPUC yrJaa TpeyrojbHUka. CBOWCTBO IJOW@Aed MNOA0OHbBIX
TpPeyroJibHUKOB. BrnucaHHble yrJibl. BnucaHHble U ONMCAaHHbIE MHOTOYTOJIBHUKHU M HX
CBOMCTBAa. MeToJ; cpaBHeHud IIolajeld. PemieHue TunoBbiX 3agzanud EI'D mo pmanHou
TeMe. KoopauHaThl Ha NpsIMOH, IeKapPTOBbI KOOPAHWHATHI HA MJI0OCKOCTH.

BekTop. Moayab BekTopa. PaBeHCTBO BeKTOpOB. Cji0)KeHHMEe BEKTOPOB M YMHO>KeHHE
BekTopa Ha uucao. KosnumHeapHble BekTopbl. Pa3ssioxkeHWe BekTopa MO /JBYM
HEKOJUUIMHeapHbIM BekTopaM. KoopauHaTel BekTopa. CkajisipHOoe mNpou3BeAeHUe
BEKTOPOB. YT0J1 MeX/ly BEKTOPaMH.

2.8. Pemienue crepeomMeTpru4yecKux 3ajad.



3alaud Ha HaxOXJeHHe PACCTOSTHUM B MpocTpaHCcTBe. MeToa o6beMoOB. 3aZjadyd Ha
HaxOXJeHWe yrja MexJay MNpsSIMbIMH, MeXAy INpSIMbIMU W TMJOCKOCTSMH, MEXAY
IJIOCKOCTSIMU. 3aladyd Ha HaXO0XJeHHe IJOIAJAU MOBEPXHOCTU. 3aZlayl Ha HaXOXKJeHHe
006 bEMa. /lekapTOBbI KOOPAHWHATHI B POCTPAHCTBE. PaccTosiHue MeXAy ABYMS TOUKAMH B
npocTpaHcTBe YpaBHeHHe cdepbl. KoMniaHapHble BeKTOpbl. PassiockeHune BekTopa MHo
TpeM HeKOMILJIaHapHbIM BeKTOpaM . MchnoJsib30BaHWe MeTO/la KOOPJUHAT MPU pelleHUHr
CTepeoMeTpUYeCKUX 3ajay. PelieHue TunoBbIX 3afaHuil ElD. Pemenune mnportoTuna
BapuaHTa EI'3.



Il1aHUpyeMble pe3yJIbTaThl

JINYHOCTHBIE Pe3ybTaThI

1) rpa:KJaHCKOTro BOCIUTAHUA:

cPOpPMHUPOBAHHOCTb TPAXKJAHCKOM MO3ULMM 00y4yawllerocsi Kak aKTHUBHOIO M
OTBETCTBEHHOTO 4YJIeHa POCCHUICKOro o6LIecTBa, NpeJCcTaBJIeHUE O MaTeMaTH4YeCKHUX
OCHOBaxX (QYHKLMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYD, ABJEHUH, NpoLefyp TPaKJAaHCKOIo
obuecTtBa (BbIOOPHI, ONMPOCHI U APYyroe), yMeHHe B3aUMOJEWCTBOBATh C COIMAJbHBIMU
MHCTUTYTaMH B COOTBETCTBUH C UX QYHKIMAMHU U HAa3HAYEHUEM;

2) 1aTPUOTHUYECKOT'0 BOCIUTAHMS:

cPOpPMUPOBAHHOCTb POCCUMCKOM TIpPaKJaHCKOM MJEHTUYHOCTH, YBAXKEHUS K
IpOLLJIOMY M HACTOSIL[EMY POCCUHCKOW MaTeMaTHKH{, IeHHOCTHOE OTHOIIEeHHEe K
JIOCTKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHCKOM MaTeMaTH4YeCKOW LIKOJIb,
MCI0JIb30BaHUe 3TUX JOCTHXKEHUH B IpPyTUX HayKax, TEXHOJIOTUAX, chepaX IKOHOMUKY;

3) AYyXOBHO-HPABCTBEHHOTI0 BOCIIMTAHUA:

OCO3HAaHWe JyXOBHbIX I|eHHOCTEH POCCUHCKOro Hapoja, CPOPMHUPOBAHHOCTH
HPAaBCTBEHHOr'0 CO3HAHMs, 3TUYECKOTO I[OBEJEHHUs, CBSI3AHHOTO C NPAaKTUYECKHUM
IpUMeHeHUeM [JIOCTHXKEHUH HayKu U [esATeJbHOCTbI Y4YEHOro, OCO3HAHWEe JIMYHOIO
BKJI/Ia B IOCTPOEHUE YCTOMUUBOIO OYAyLIEero;

4) 3cTeTMYEeCKOro BOCIIUTAHMS:

3CTeTUYECKOe OTHOIIeHWe K MHUpPY, BKJIOYas 3CTETHKYy MaTeMaTUYeCKUX
3aKOHOMEPHOCTeH, O0OBEeKTOB, 3ajay, peLleHUH, pacCyXJeHUH, BOCIPUUMYMBOCTb K
MaTeMaTU4YeCKUM acleKTaM pa3/InYHbIX BUJ0B UCKYCCTBA;

5) pu3nyeckKoro BOCNUTAHUA:

cOpMUPOBAHHOCTh YMEHHUsI NPHUMEHSATb MaTeMaTH4YeCKHWe 3HAHHWS B HHTepecax
3/10poBOoro M 6e3omacHoro ob6pasa >KHW3HHM, OTBETCTBEHHOe OTHOLIEHHEe K CBOEMY
3/10pOBbI0  (3l0pOBO€ NHUTaHUE, COAJAHCUPOBAHHBIA pEXHUM 3aHATHA H  OT/bIXA,
perynsapHas ¢usnyeckas aKTUBHOCTb), GpH3HUeCcKOe COBepLIEHCTBOBaHME NP 3aHATHUAX
CIIOPTUBHO-03/J0POBUTEILHOM J€ATENbHOCTbIO;

6) TpPyA0OBOro BOCIMTAaHUA:

rOTOBHOCTb K TPYJy, OCO3HAHUE LIEHHOCTU TPYJOJI00HS, UHTEepeC K pasIMYHbIM
cpepam npodeccUOHATBHON /[ieATEeNbHOCTH, CBA3aHHBIM C MaTeMaTUKOH U eé
NpUJIOKEHUSIMHY, YMEHHME COBepllaTh OCO3HAaHHbIA BbIOOp Oyayuied mnpodeccuu U
peasu30BbIBaTb COOCTBEHHble >XU3HEHHble IJIaHbl, TOTOBHOCTb M CIIOCOOHOCTb K
MaTeMaTU4YeCKOMy OOpa30BaHHUI0 U €aMOO6pPAa30BaHUI0O HA NPOTSHKEHUU BCEW >KU3HH,
TOTOBHOCTb K aKTMBHOMY Y4acCTHIO B pellleHWM NPaKTHUYeCKUX 3aJad MaTeMaTH4eCKOoW
HalpaBJIEHHOCTH;

7) 3K0J10ru4eCcKOro BOCIMTaHUA:

cPOPMHUPOBAHHOCTb 3KOJIOTHUYECKON KyJbTYpbl, IOHWMaHHe BJIUSHUSA COLUAJIBHO-
9KOHOMHYECKUX MPOLLECCOB HAa COCTOSIHHME NMPUPOJHON M COLUATbHOU CpeJibl, OCO3HAHUe
I7106aJIbHOTO XapaKTepa 3KOJOIMYeCKUX Mpo6JseM, OpHeHTalus Ha IpUMeHeHHe
MaTeMaTU4YeCKUX 3HAaHUM JJs pelleHUs 3aJad B 06JIACTHM OKpYyXKallled cpejbl,
IJIAaHUPOBaHUE IMOCTYNKOB U OLEHKH HUX BO3MOXKHBIX NOCJEACTBUM [Jf OKpyXKarwlien
cpenbl;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:



cGOpPMUPOBAHHOCTb MUPOBO33pEHHUS, COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKH W OOIECTBEHHOW MPAKTHUKH, MOHMMaHUE MaTeMaTHUYECKOW HayKH Kak
chepnbl YesOBEUECKON [1eITeIbHOCTH, 3TANOB €é Pa3BUTHUS U 3HAYMMOCTH [JIsl Pa3BUTHUS
[[MBUJIM3ALMY, OBJIAJIEHUE SI3bIKOM MaTeMaTUKHM M MaTeMaTHYeCKOW KyJbTypou Kak
CpeACTBOM  MO3HAHUSA  MHpa, TOTOBHOCTb  OCYIIECTBJSATb  NPOEKTHYH U
W CCJIe/I0BATEbCKYIO e TebHOCTb HHAUBUAYAIBHO U B IPYIIIE.

MeTanpeaMeTHbIe pe3y/IbTaThl

Ilo3HaBaTe /IbHble YHUBEPCAJIbHbIE yYeOHble JeiiCTBUS

ba3oBble jornyeckue JeincTBU:

BBIIBJATD M XapaKTepU30BaTb CYyLleCTBEHHble NPHU3HAKU MaTeMaTH4YeCKUX
00beKTOB, NMOHATUH, OTHOLIEHUH MeXJy MNOHATHUAMH, OPMYJIMPOBATh OINpejeeHus
NOHATHUM, YCTaHaBJUBAaTb CYLIeCTBEHHbIM MNpPU3HAK KJAacCUPUKALUM, OCHOBAHHUA [Jid
060011leHUsI U CPAaBHEHHUS, KPUTEPUHY IPOBOAUMOTI0 aHAJIN3a;

BOCIIPUHUMATh, GOPMYJIMPOBATh U Npe0oOpa30BbIBATh CYXK/eHUS: YTBEPAUTEeNbHbIE
Y OTpULATe/IbHbIE, eJUHUYHbIE, YACTHbIE U 0011{1€, YCIOBHBIE;

BBISIBJATH MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aMMOCBSI3MU U INPOTUBOpPEYMUs B
dakxTax, JaHHBIX, HA0JIOAeHUAX U YTBEPXKAEHUAX, Ipe/ijlaraTb KPUTEPUHU /1J151 BbISIBJIEHUSA
3aKOHOMEPHOCTEW U NPOTUBOPEUYUN;

Jle/laTb  BbIBOJBI C HCIOJb30BAaHMEM 3aKOHOB JIOTUMKH, [JeJyKTUBHBIX U
VMHAYKTUBHBIX YMO3aK/I04YeHNH, YMO3aK/II4YeHUH 110 aHaJIOTUY;

IPOBOJUTb CaMOCTOATEJbHO JOKa3aTe/JbCTBA MaTeMaTU4YeCKUX YyTBepXKJeHUU
(npsAMBble XU OT NPOTHUBHOIO), BBICTPAaMBAThb apryMeHTalLMI0, NPUBOJUTb NpPUMEpPHI U
KOHTPIPHUMEPHI, 000CHOBBIBAaTb COGCTBEHHBIE CY>K/I€HUSI U BbIBO/bI;

BbIOUpATh CNOCOO pelleHUs y4eGHOM 3aZjlayM (CpaBHUMBATb HECKOJBbKO BapHaHTOB
pellleHHs, BbIOMpaTh Haubosiee MOAXOJSAIIMKA C YYETOM CaMOCTOSTEJNbHO BblJeJI€HHBIX
KpUTEpHUEB).

ba3oBble Hccieg0BaTe/IbCKUeE JeiCTBUS:

WCII0JIb30BAaTh BOINPOCHI KaK MCCAe[0BaTeNbCKUM HHCTPYMEHT IO3HAHMSA,
dbopMynMpoBaTh BONpPOCH], (UKCUPYIOLHE MPOTUBOpPEYHE, MPOOJEMY, yCTaHABIMBAThb
MCKOMOE U JlaHHOoe, GOpMHpPOBaTh FMIIOTE3Y, apTyMEeHTUPOBATh CBOIO NO3ULMI0, MHEHUE;

IPOBOJUTb CAaMOCTOSITEJIBHO CIJIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIel0BaHUe IO
YCTAaHOBJIEHUID 0COOEHHOCTeM MaTeMaTH4YeCcKoro o00'beKTa, fBJEHUs, Mpolecca,
BbISIBJIEHHIO 3aBUCUMOCTEN MeXy 00'beKTaMHU, BJIEHUSIMHY, [IpOLieccaMy;

CaMOCTOATeJbHO (QOpPMyJIMpOBaTb 0006LIeHUs U BbIBOAbI MO pe3yJbTaTaM
pOBeJIEHHOr0 HaOJIIOJleHNs, UCCIe[JOBaHUSA, OLEHHMBATh [JOCTOBEPHOCTb MOJIyYeHHBIX
pe3y/IbTaTOB, BIBOJOB U 00001eHN;

IpPOTHO3MPOBAaTh BO3MOXXHOE pa3BUTHEe IMpolecca, a TakKXKe BbIJBUTaTb
NIPEAIOJIOXKEHHUA O ero pa3BUTUHU B HOBBIX YCIOBUAX.

Pa6orta c uHpopmanueit:

BBIABJATH AePULUThI MHPOpMaLMY, JaHHBIX, HEOOXO0JUMBIX [/ OTBeTa Ha BONPOC
Y /151 pellleHud 3a/ja4y;

BbIOMpaTh MHQOpPMAlMI0O U3 HCTOYHHMKOB pas3/JIMYHBbIX THUIOB, aHaJU3UpOBATh,
CUCTEMATHU3UPOBAaTb U HUHTEPIpPeTUPOBaTb WUHPOpPMALMI0 pa3/UYHBIX BUAOB U POpM
npe/CTaBJIeHUS;



CTPYKTypupoBaTb HHQOpMaluio, MNpeACTaBAATb €& B pasJu4HbIX ¢dopMax,
WJLTIOCTPUPOBATH rpadrUeCcKy;

OLIEeHWBATh HaAE&XHOCTb MHPOPMALUU MO CAMOCTOSATENbHO CPOPMYJIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHMKaTHBHbIE€ YHHBEpPCAaJIbHbIE YYeGHbIEe AeHCTBUS

Oo6meHue:

BOCIIPUHHUMATh U (GOPMYJMPOBATH CYXAEHUS B COOTBETCTBHUU C YCJIOBUSIMU HU
1[eJIIMH OOILIEeHHs], ICHO, TOYHO, PAMOTHO BBbIpaXKaTb CBOIO TOYKY 3peHHUS] B YCTHBIX U
NUCbMEHHBIX TEKCTAaX, JlaBaThb MOSICHEHHUs MO XOAY pelleHUs 3aJja4yd, KOMMEHTHPOBATh
NOJIYYEeHHBIU pe3yJibTaT;

B XoJZie OOCYXXJeHHs 3aJaBaTb BONPOCHI IO CYLIECTBY OOGCYXKJaeMOH TeMbl,
npo6JIeMbl, pellaeMoi 3aJjlayd, BbICKa3blBaTb WJEU, HalleJleHHble Ha IOUCK pelIeHUs],
COMOCTABJATb CBOU CYXJEHHUs C CY)XAEHUSIMH JPYTrux YYaCTHUKOB JIMAJIOra,
0OHapy>XKMBaTh pa3JIMYMe U CXOJACTBO IMO3UIIMH, B KOPPEKTHOH dopMe popMysMpoBaTh
pa3HorJIacHsi, CBOM BO3paXKeHUS];

NpEeACTaBJIATh pPe3yJbTaThl pelIeHUs1 3aJadd, 3KCIepUMeHTa, HCCIe/J0BaHMs,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpAThb ¢GoOpMaT BBICTYIVIEHUS C Y4E€TOM 3ajad
Npe3eHTalH U 0COOEHHOCTEH ayIUTOPHH.

PerynsTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA

CamoopraHusanus:

COCTaBJIATH IJIaH, aJITOPUTM pellleHUs 3a/la4M, BbIOMPATh CNOCO6 pelleHUsl C yYETOM
UMEIOLIMXCA PpecypcoB M  COOCTBEHHBIX BO3MOXHOCTeH, aprymMeHTHUpOBaTb U
KOPPEKTHUPOBATh BAPUAHTHI pellleHU ! € Y4éTOM HOBOM UHQOpMaLUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHBIA UHTEJ/JIEKT:

BJa/leTh HaBbIKaMHU I103HAaBaTeJbHOU pedJieKCMM KaK OCO3HAaHUs COBepllaeMbIX
JIeICTBUH W MBICJUTE/bHBIX IPOLIECCOB, HX pe3y/JbTaTOB, BJaJeTh CIOCO6AMHU
CaMOIIpOBEPKH, CAaMOKOHTpPOJIA @polecca M pe3yJbTaTa pelleHUss MaTeMaTu4eCKOn
3aJa4y;

npeABUZETb TPYAHOCTH, KOTOpble MOTYT BO3HHMKHYTb IIPU peLIeHUU 3a/jayy,
BHOCUTb KOPPEKTUBbl B JlesITeJIbHOCTb Ha OCHOBE HOBBIX OOCTOATE/BbCTB, [JaHHBIX,
Hal/IeHHbIX OLINOOK, BbISIBJIEHHBIX TPYAHOCTEH;

OLlEeHWBATb COOTBETCTBHE pe3yJibTaTa LieJIM U YCJIOBUSAM, OOBACHATbH MPUYUHBI
JOCTU>KEHUS WA HeJOCTUKEHUS pe3y/IbTaTOB [leITeJIbHOCTH, HAX0JUThb OLIKMOKY, aBaTh
OLleHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas JeATe/IbHOCTb:

IIOHMMAThb U UCN0JIb30BaTh IPeNMYyIllecTBa KOMaHAHON U MHAUBHUAYaAJbHON PabOThI
IpU pelleHUM Y4yeOHBIX 3a7ady, INPUHUMAThb LieJlb COBMECTHOW [ieTeJbHOCTH,
IJIAaHUPOBAaTh OpPTraHM3aLlMI0 COBMECTHOM paboThl, pacnpefessaTb BHUAbl pabor,
JlIOTOBAapUBaThCsl, OOCYXKJaTh MpOLlEeCC W pe3yJabTaT paboThl, 00001aTh MHEHHUS
HECKOJIbKUX JII0JIeH;

y4acTBOBaTb B TpPYyNNoOBbIX ¢opMax paboTbl (06CyxJeHHs, OOMEH MHEHHUH,
«MO3TOBbl€ LITYPMbI» U HHbBIE), BBIIOJIHATb CBOIO YacTb paboThbl U KOOPAMHUPOBATH CBOU
JleCTBUA C JPYTMMU 4JeHaM{ KOMaH/ibl, OLleHHUBaTh KayeCTBO CBOEro BKJAaJa B OOIIUU
IPOAYKT 110 KpUTepUsIM, CGOPMYJIMPOBAHHBIM yYaCTHUKAMH B3aHMO/IeCTBUSI.



IlpesMeTHBbIE pe3yJIbTAThI

Ob6yyaromuiics MOJYyYUT CleAywoolide NpeAMeTHble pe3yabTaTbl MO OTAeJbHBIM
TeMaM pabouyel nporpaMMbl y4e6HOT0 MPaKTUKyMa :

Yucia ¥ BbIYUC/ICHUS:

CBOOOZHO ONEepHUpOBaTh NOHATUAMU: HATypaJibHOe U IjeJloe 4HCJIO, MHOXeCTBa
HaTypaJIbHbIX U LieJIbIX YUCeJI, UCII0JIb30BaTh IPU3HAKHU AeJUMOCTH Leblx yuces, HO/J u
HOK HaTypasibHBIX 4Kces JJis pelleHUs 3a/ja4, IpUMeHATb aropuTM EBknAa;

CBOOO/IHO ONlepUPOBATh MOHATHEM OCTATKa 10 MOAYJII0, 3alMChIBaTh HaTypaJbHbIe
YHCJa B pa3/IMYHbIX NO3UIMOHHBIX CUCTEMAX CUMC/IeHUS;

CBOOOJJHO ONepUpOBaTb MOHATHUSMHU: KOMILIEKCHOE 4YHCJIO0O M  MHOXEeCTBO
KOMILJIEKCHBIX 4YHCeJ, MpeJCTaBJATbh KOMIUJIEKCHble 4YHCJa B ajJrebpavyecKkod U
TPUTOHOMeTpHUYeCKON ¢opMe, BBINOJHATL apudMeTHYeCKHMe ONepaluud C HUMHU U
M300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUA M HEpaBeHCTBa:

CBOOOZHO OIepupoBaTb MOHATUSAMMU: HppalMOHa/bHble, IO0Ka3aTeJbHble W
JorapudmMuyeckue HepaBeHCTBAa, HAXOAWUTb MUX pelIeHUs C MOMOLIbI PaBHOCUJIBHBIX
nepexo/ioB;

OCYILLeCTBJIATh OTOGOP KOPHEH Y pellleHHH TPUTOHOMETPUYECKOT0 ypaBHEHHUS;

CBOOOZHO ONlepUPOBAaTh NOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, IPUMEHATh
HeoOxoAuMble GOpPMyJbl [l  pelleHWs OCHOBHBIX THUIOB TPUTOHOMETPHUYECKHUX
HepaBEeHCTB;

CBOOOJJHO ONepHUpoOBaTh MOHATUSAMHU: CHUCTeMa M COBOKYNHOCTb YpaBHEHUU H
HEepaBEeHCTB, pPAaBHOCUJIbHbIE CHUCTEMBl U CUCTEMBI-CJAEJCTBUS, HAXOJUTb pelleHUus
CUCTEMBl M COBOKYIHOCTEH paLMOHAJBHBIX, HPpPAlAOHAJbHbIX, I0Ka3aTeJbHbIX U
JiorapudMUyYecKUX ypaBHEHUN U HEPABEHCTB;

pellaTh paldOHaJIbHble, UppallMOHA/bHbIe, NIOKa3aTeJbHble, JOrapuPMUUecKre U
TPUTOHOMeTpHUYEeCKHe YPAaBHEHUS U HePaBeHCTBa, CoZepKalliie MOAYJIH U TapaMeTphl;

IPUMEeHATHh rpadpruyecKre MeTo/bl [JIs pelleHUs ypaBHEHUH Y HEPABEHCTB, a TaKXKe
3aJla4 c mapaMeTpaMHy;

MO/JieJIMPOBaThb peaJjibHble CUTyallUU Ha fI3bIKe a/rebpbl, COCTABJATb BbIpaXKEHMH,
ypaBHEHH, HEPAaBEHCTBA U UX CUCTEMBI 110 YCJAOBUIO 3a/]la4H, UCCJIeL0BaTh IOCTPOEHHbIE
MOJieJIM C MCHOJb30BaHMEM ammnapaTra ajarebpbl, HWHTEpPHpPeTUPOBATb MOJyYeHHBIN
pe3yJibTar.

dyHKuu U rpapUKM:

CTPOUTb TpaduKyd KOMIO3ULMM (PYHKLHUH C TOMOIIbI0 3J€eMEHTAapHOro
YCCJIe[JOBaHUS U CBOMCTB KOMIO3UIUU ABYX QYHKIUH;

CTPOUTb TeoMeTpUuYecKHMe 00pa3bl YpaBHEHUN M HepaBeHCTB Ha KOOpPJHWHATHOU
IJIOCKOCTH;

CBOOO/IHO ONlepUPOBATh NOHATHUAMU: TPAaPUKHA TPUTOHOMETPHUYECKUX QYHKIIUK;

NpUMeHATb QYHKLUH AJ1 MOJleJIMPOBaHUs U UCCJIeJOBAaHUSA peasbHbIX IPOLLECCOB.

Hayasia MaTeMaTH4YeCcKOro aHajiusa:

MCII0JIb30BaTh NMPOU3BOAHYIO JJI HUCCAe[0BaHUS (QYHKLUKM HAa MOHOTOHHOCTb U
3KCTPEMYMBI;

HaXOJUTh HauboJbllee M HauMeHbllee 3HayeHUs (QYHKIMMU HeNpepbIBHOM Ha
OTpe3Ke;



HCNOJIb30BaTh MPOU3BOJAHYI0 [/ HaXOXKJeHWUs HaWydyllero pelleHus B
NPUKJIAJHBIX, B TOM YHCJI€e COLMAJbHO-DKOHOMHUYECKUX, 3a/layax, AJis OompejeseHus
CKOPOCTHU U YCKOPEHHUs Ipoliecca, 3aJlaHHOro popMyJion Uiu rpadpukom;

CBOOOZIHO OMEpUPOBAaTh MOHATHUSIMU: NMepBOOOpa3Hasi, ONpeJleJIEHHbIA HHTEerpai,
HaXO/JUTh NepBOOOPa3HbIe 3J/eMeHTAapHBIX PYHKIUN U BbIYUCASITh UHTErpas no ¢popmysie
HbloToHa-/leli6HUIIA;

HaXO/UThb IJIOIIA/IU MJIOCKUX PUTYP U 06 BEMBI TeJI C TIOMOIIbIO UHTErpasa;

MMeTh IpeJCTaBJeHHe O MaTeMaTH4YeCKOM MOJIeJIMPOBAaHUM HA MpUMepe
cocTaBJsieHus AU depeHIMaTbHBIX YPaBHEHUH;

pewmiaTh MNPUKJI3JHbIE 33aJa4Yd, B TOM 4YHCJIe COIMAJbHO-3KOHOMHYECKOTO U
dU3nUeCcKoro xapakTepa, CpeiICTBAMUA MaTEMAaTUYECKOI'0 aHAJIU3a.

IF'eomeTpusa

CBOGOZIHO ONMEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C LUJUHJAPHUYECKOH, KOHUYECKOU M
chepuyecKoil MOBEPXHOCTIMHU, 06bSCHATh CIOCOOBI MOJyYEHUS;

onepupoBaTb NOHATHUAMH, CBA3AHHBIMU C TeJaMU BpallleHUs: LUJIUHJPOM, KOHYCOM,
chepoii v mapowm;

pacno3HaBaTh TeJia BpallleHus (LUIHUH/P, KOHYC, cdepa U 1Iap) U OOBSACHATH CHOCOOBI
NI0JIy4eHHUd TeJl BpalleHUs;

KJIaccUPULIMPOBATh B3aUMHOE pacIoJiokeHue chepbl U MJI0CKOCTY;

BBIYUCJAATh BEJUYUHBl 3JIEMEHTOB MHOTOIPDAHHHUKOB U TeJl BpallleHus, 06bEMbI U
IJIOLAQIM MOBEPXHOCTEH MHOTOTPAaHHHMKOB M TeJl BpalleHWs, FeOMeTPUYeCKHUX TeJs C
npUuMeHeHUEeM GopMy.I;

CBOOGOZIHO ONMEpUPOBATh MOHATUSIMH, CBSI3aHHBIMHU C KOMOWHAIIMSIMH TeJ BpalleHUS U
MHOTOIPaHHUKOB: MHOTOIPAaHHMK, BIHCAaHHbIA B chepy U OMHCAHHBIA OKOJIO chephl,
cdepa, BiMcaHHasi B MHOTOTPAaHHHUK WJIU TEJIO BpallleHHs;

BbIYMCJISITh COOTHOLIEHHUS MEXAY IJIOLAASIMU NOBEPXHOCTEN U 06 bEMaMU NOJ0OHBIX TeJI;

M300pakaTb H3y4yaeMble OGUIYpbl, BbINOJHATH (BbIHOCHbIE) IJIOCKME YepTEeXHU U3
PHUCYHKOB NPOCThIX 00bEMHBIX PUTYp: BUJ, CBEPXY, COOKY, CHU3Y, CTPOUThb CEYEHHUS TeJsl
BpallleHUSI;

M3BJIeKaTb, UHTEPIPETUPOBATh U NMPeo6pPa3oBbIBaTh HHGOPMALUIO O MPOCTPAHCTBEHHbBIX
reoMeTpUYeCcKUX QUrypax, peACTaBJIeHHYI0 HAa YepTeKaxX U pUCYHKAX;

CBOGO/IHO ONIepUPOBATh NOHSATHEM BEKTOP B IPOCTPAHCTBE;
BBINOJIHATD ONlepalMy HaJl BEKTOPaMU;
3a/]laBaTh IJIOCKOCTb ypaBHEHUEM B JIeKapTOBOW CUCTeMe KOOp/IUHAT;

pemaTe TreomMeTpudYeCKrue 3a4a4YUM Ha BbIYHUC/IE€HHEe YIrJIOB MexJay IpAMBIMHU U
INJIOCKOCTAMH, BbIYHUC/IEHHUE paCCTOHHI/Iﬁ OT TOYKHM [JO IIJIOCKOCTH, B I1€JIOM, Ha
IIpUMEHEHHNE BEKTOPHO-KOOPAWHATHOI'O M€TOAda IIPpH PELIEHUH;



CBOOOJIHO ONIepHUpPOBAThH MOHATHUSIMH, CBSI3aHHBIMH C JIB)KEHUEM B MPOCTPAHCTBE, 3HATh
CBOMCTBA JIBMIKEHUH;

BBINOJIHATh H300paKeHWs] MHOTOTPAaHHUKOB W TeJs BpallleHHs NpU MapasieJbHOM
IIeEpEeHOCe, I[eHTPaJbHOH CUMMETPHUHU, 3€pPKaJIbHOH CUMMETPHUHU, NMPU MOBOPOTE BOKPYT
npsiMOM, Mpeo6pa3oBaHUs MO106US;

CTPOUTb CeYeHUsI MHOIOTPAaHHUKOB U TeJl BpallleHUs: ce4eHUs UINHAPa (MapaJ/ljielbHO U
NeprneHAUKYJIpHO OCH), ceyeHUs KOHyca (mapaJ/ijie/ibHble OCHOBAaHHUIO M NPOXOAALHe
Yyepe3 BepLIMHY), CeYeHUs 11apa;

MCIO0JIb30BaTh METO/bl TNOCTPOEHUSl CeYyeHUW: MeTOoJ, CJeJj0B, MeTOJ, BHYTpPeHHero
IPOEKTHUPOBAHUS, METO/] IEPEHOCA CEKYILeH MI0OCKOCTH;

AOKa3bIBATb reOMETPHUYECKHE YTBEPKIACHUA,

NpUMEHSATb reoMeTpuueckue ¢GakKTbl J[Js pelleHHus] CTepeoMeTpUYecKHUX 3ajady,
IpeAnoJiaraliuX HEeCKOJIbKO IIAaroB pelleHUs], ecld YCJOBHUs NMpPUMeHeHHUs 3aJlJaHbl B
SIBHOU U HesIBHOU popMe;

pemaTb 3aAa4YU Ha [AOKa3adaTeJIbCTBO MATEMATHUYECKHUX OTHOIIEHHUN U HaXoxKJAeHne
reoOMeTpu4eCKUX BEJIMYHNH,

IPUMEHATb NpOrpaMMHbIe CPeJCTBA U 3JIEKTPOHHO-KOMMYHUKAlMOHHbIE CUCTEMBI MPHU
pellleHUU CTepeoMeTPUIEeCKHUX 3a/aY;

IPUMEHSATDb OJyYeHHble 3HaHUs Ha MPaKTHKe: CPAaBHUBATh, aHAJIM3UPOBATh U OLlEeHUBATh
peasibHble CUTyallUW, MIPUMEHSITh U3y4YeHHbIe MOHSTHS, TeOPeMbl, CBOMCTBA B Ipolecce
NOMCKa pelleHus] MaTeMaTU4ecKd CcOpMyJIMPOBAaHHOW TMpo6JeMbl, MO/eJIMPOBATh
peasibHble CHUTyallUd Ha $3blKe T'eOMETPUM, UCCIe0BaThb IOCTPOEHHble MOJENU C
HCII0JIb30BAHWEM TeOMeTpPUYEeCKUX MOHATUH M TeopeM, almapara ajredpnl, peliaThb
NpaKTHUYeCKUE 33/1a4H, CBSI3aHHbIE C HAX0XK/[eHHeM reoMeTPUYeCKHUX BEJIUUUH;

MMeTb NpeJiCTaBJIeHUs 00 OCHOBHBIX 3Tamnax pa3BUTHS FeOMeTPHUM KaK COCTAaBHOM 4acTH
dyHlaMeHTa pa3BUTHUS TEXHOJIOTHH.
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IloypoyHoe MIaHUpPOBaHUE

[l1aHOBBIE dakTuveckue [IpumedaHnue
No CpPOKH CpPOKH (K/niun
m\n Paspesn, Tema ypoka NPOXOX/AEHUS KOppeKI1s)
TEMBI
Pa6ora ¢ KUM no matemaTtuke (1 4ac).
1. | CTpyKTypa u cofepKaHue
KHM EI'D no mareMaTuke
2024 r
JEMO Bepcusi npopUabHBINA
ypPOBEHb
YpaBHeHus U cucteMsbl ypaBHeHu# (10 yacoB).
2. | PanyoHasibHble ypaBHEHUS U
CNOCOObI UX pelIeHUs.
3. | CucteMbl ypaBHEHUH U
COCOOBI UX pellleHUs
4. | CucteMbl ypaBHEHUU U
CHOCOOBI UX pellleHUs.
5. | PauuoHanbHblE YpaBHEHUS],
cofiepaliye MOAYJIU.
6. | PanyoHasibHble ypaBHEHUS],
coziepaliye MOAYJIH.
7. | Cxema 'opHepa. Pemienue
yPaBHEHUU BbICLINX
CTeneHewu.
8. | Pemenue ypaBHeHUM
BBICIIUX CTENEHEMN.
9. | PemeHue TUNOBBIX 3aJaHUI
EI'9Ne6,Ne7,Ne11.
10. | PemeHue TUIIOBBIX 3aJlaHUH
El'3 Ne13.
11. | PemeHue TUIOBBIX 3alaHUH

El'9 Ne6,Ne7, Ne11, Ne13.

PeluneHue 3aJa4 HA COCTaBJIeHUE ypaBHeHnﬁ hHcC

UCTEeM ypaBHeHHi (8 4yacoB).

12.

PemeHue 3a/1a4 Ha
JIBM>KEHHUeE 10 IPSIMOM U 110
OKPY?KHOCTH.

13.

Pemenue 3a/a4 Ha
JABWKeHHUe M0 IPAMOU U 110
OKPY?KHOCTH.

14.

Pemienuve 3aza4 Ha
JBIDKEHHE 110 BOJE.

15.

Penienue 3aga4 Ha
MPOLIEHTHI, CMECU U CIIJIABBI.




16.

Penienue 3aga4 Ha
COBMECTHYI0 PaboTy.

17.

Penienue 3aga4 Ha
IPOTPECCUH.

18.

Pelnenuve TUIIOBBIX 3a/JaHUU
El'3 Ne9,Ne10.

19.

PelieHve TUNOBBIX 3a/laHU N
EI'3 Ne16..

PanjnoHa/ibHbIe HEPABEHCTBA U CIOCOOBI X pemieHus (8 yacos).

20.

Anrebpaunyeckue MeTO/Ibl
pelieHUs] HepaBEHCTB
(MeTo4 UHTEPBAJIOB, METO/,
3aMeHBbl).

21.

Anrebpanyeckue MeTO/bI
pelieHUs] HepaBEHCTB
(MeTOZ MHTEPBAJIOB, METO/]
3aMeHBbl).

22.

@OyHKIMOHATBHO-
rpapuyecKrue METO bl
pelieHUs] HepaBEHCTB
(Pa3zbuenue obsactu
onpeJie/leHUs] HepaBeHCTBa
Ha MO/IMHO>KeCTBa,
MCI0JIb30BaHUE
OrpaHUYeHHOCTU QYHKIHUH,
MCI0JIb30BaHUE
MOHOTOHHOCTHU QYHKIIHI).

23.

@OyHKLMOHATbHO-
rpaduyecKrue METO bl
pelieHUs] HepaBEHCTB
(Pa3z6uenue obsacTu
onpejiesieHUs] HepaBeHCTBa
Ha MO/AMHO>KeCTBa,
MCI0JIb30BaHUE
OTPaHUYEHHOCTU QYHKLUH,
MCI0JIb30BaHUE
MOHOTOHHOCTHU QYHKIIHI).

24,

PanyonasibHble HepaBeHCTBa
cofiepxallye MOAYJIU.
HepaBeHcTBa BUja

[f(x)|<]g(x)], [f(x)]>g(X).

25.

PelmeHue THUIIOBBIX 3a4a4
Er3 Neg, Ne11, Ne18(*).

26.

PemnreHue TUIOBBIX 3a4a4
Er3 Ne8, Ne11, Ne18(*).

27.

[IpoMexxyTOuHasa
KOHTpOJIbHAsl paboTa 1o
TeMe: «PaljMoHa/IbHbIE
YpaBHEHUA U CUCTEMBI
ypaBHeHUU. PalinoHaibHble




HepaBeHCTBa. Pemenue
3a/ia4 Ha COCTaBJIeHUE
YPaBHEHUU U CUCTEM
yPaBHEHUI».

TpHFOHOMETpI/I‘{ECKI/Ie YpAaBHECHUA. Iloka3aTesibHbIE YPaBHEHUA U HEPABECHCTBA.

Jlorapu¢pmMuyecKkue ypaBHeHUsI 1 HepaBeHCTBa (12 yacos).

28.

TpuroHomeTrpuyeckue
ypaBHEHUS U COCOOBI UX
pelIeHUsl.

29..

TpuroHomerpuyeckue
ypaBHeHus. Cnoco6bl 0TH6Opa
KOpHeU B
TPUTOHOMETPUYECKUX
ypaBHEHHUSIX.

30.

TpuroHomeTrpuyeckue
ypaBHeHus. Cnoco6bl 0TH6Opa
KOpHeU B
TPUTOHOMETPHUYECKHUX
YpaBHEHHUSIX.

31.

[lokasaTesibHble ypaBHEHHUS
Y CHOCOOBI UX PEellleHUs].

32.

[Toka3aTe/ibHbIE
HepaBeHCTBA U CIOCO6bI UX
peluenuda. Metoz,
palMoHa/NM3al iyl IpU
pelleHny NoKa3aTeJbHbIX
HEpPaBEeHCTB.

33.

Jlorapudmbsl.
Jlorapudpmuyeckue
ypaBHEHUS U COCOOBI UX
pelIeHuUsl.

34.

Jlorapudmuueckue
HepaBeHCTBA U CIIOCOObI UX
peweHusa Metop,
paLnMoHaIM3al My IpU
peleHUH JiorapuPpMUIecKux
HepaBeHCTB.

35.

Jlorapupmuueckue
HepaBeHCTBa U CNOCOObI UX
pewenusa Metop,
palnMoHaIM3al My IpU
peleHUH JiorapuPpMuUIecKux
HepaBeHCTB.

36.

Pemenue cucrem
HepaBeHCTB, CoZepKaLUX
JiorapupmMuyeckue
ypaBHEHHS.

37.

PellleHre TUIIOBBIX BaﬂaHI/Iﬁ




E'3 Ne 6,7,15.

38.

Pelnenuve TUIIOBBIX 3a/JaHUU
El'3 Ne 15.

39.

[IpoMexxyTOouHasa
KOHTpPOJIbHasA paboTa 1o
TeMe:
«TpUronoMmerpuyeckue
ypaBHeHus. [lokasaTe/bHbIE
ypPaBHEHHUA U HepaBeHCTBA.
Jlorapudpmuyeckue
YPaBHEHUs U HEPAaBEHCTBAY.

Teopus BeposaTHOCTeH (8 yacoB).

40.

KoMbuHaTOpuKa.

41.

OnpepeneHre BEPOATHOCTH.

42,

BepoAaTHOCTB: 10TUKA
nepe6opa.

43.

TeopeMbl 0 BEpOATHOCTAX
COOBITHM.

44,

PemeHue TUNOBBIX 3a4a4
El'3 Ne4,5.

45.

PenieHue TUNOBBIX 3a7a4
EI'D Ne4,5.

46.

PenieHnne TUNoOBBIX 3a7a4
EI'3 No4,5.

47.

[IpoMexxyTouyHas
KOHTpOJIbHAsA paboTa 1o
TeMe «Teopus
BEPOSITHOCTEM».

PemieHne miaHuMeTpuyeckux 3agad (11 yacos).

48.

[IpsAMOyTro/IbHBIN
TpeyroJbHUK. COOTHOIIEHUA
MeX/ly CTOpPOHAMU, MeXAY
CTOPOHAMHU U yIrJlaMHu
pSAMOYTOJIbHOIO
TpeyroJibHUKa.

49,

TeopeMa cHMHYCOB,
KOCHUHYCOB. Pelienue
TPeyroJbHUKOB.

50.

TeopeMa cHMHYCOB,
KOCHHYCOB. Pelienue
TPEeyroJbHUKOB.

51.

[IpuMeHeHMe nof06US
TPEeYroJIbHUKOB IIPH
peuieHuu 3a7a4. CBoMCTBA
MeJilhaH U OUCCEKTPHUC yria
TpeyroyibHUKa. CBOMCTBO
IJI0IaZe MoA00HBIX
TPeyroJIbHUKOB.




52.

[IpuMeHeHMe oO06USA
TPEeYroJIbHUKOB IIPH
peuieHuu 3a7a4. CBoMCTBA
MeJlMaH U OUCCEKTPHUC yria
TpeyroJibHUKa. CBOMCTBO
IJI0IaZe MoA00HBIX
TPeyroJIbHUKOB.

53.

BriucaHHbIe yIJIBL
BrivcaHHble U ONMCaHHbIE
MHOTOYTOJIbHUKHU U UX
CBOMCTBA.

54.

BriucaHHbIe yIJIBL
BrivcaHHble U Ol CaHHbIE
MHOTOYTOJIbHUKHU U UX
CBOWCTBA.

55.

MeTon cpaBHEHHUSA
rJIoniagen.

56.

Pelnenue TUIIOBBIX 3aJaHUU
El'9 Ne 1,Ne2..

57.

PelieHre TUNOBBIX 3a/laHU N
ET'9 Ne 1, Ne2, Nel7.

58.

BekTop. MoayJib BeKTOpa.
PaBeHCTBO BEKTOpPOB.
CiioxeHHe BEKTOPOB U
YMHOXX€eHHe BeKTOpa Ha
yucso. KosinHeapHbie
BeKTOpHI. PasoxeHue
BEKTOpa 110 AByM
HEKOJIJIMHeapHbIM
BekTopaM. KooparHaThl
BeKTopa. CKasisspHoe
[IpOU3BeJleHUe BEKTOPOB.
Yrous Mexay BeKTOpaMH.
(Ne2)

PewmeHnue crepeo

MeTpH4YecKux 3aaad4 (10 yacos).

59.

3asa4yM Ha HaXOoXKJaeHHe
paccTOssHUM B MPOCTPAHCTBE.
MeTo 06 HEMOB.

60.

3aa4yM Ha HaxOXK/ieHue yrja
MeEXy NPSIMbIMH, MEXAY
NPSIMBIMU U MJIOCKOCTSIMH,
Mexay miaockoctsiMu (Nel14)

61.

3as1a4M Ha HaXOXK/IeHH e yTJia
MEXAY MPSAMbBIMH, MEXAY
NPSIMBIMH U MJIOCKOCTSIMH,
Mexay mockoctsamu (Ne14)

62.

3aja4yM Ha HaXoXKJeHue
NJIOIA/IU TOBEPXHOCTH
(Ne3,Ne14).




63.

3a/a4M Ha HaX0XKaeHHe
o6bEMa (Ne 3,N214).

64.

Hcnonb30BaHue MeTO/1a
KOOPJMHAT NPU pelleHu!
CTepeoMeTpUYEeCKUX 3a/1a4
(Ne14)

65.

JleKkapTOBbI KOOPAVHATHI B
IIPOCTPaHCTBe. YpaBHeHUe
coepbl. KomnianapHbie
BeKTOpBbL. PasnoxeHne
BEKTOpA 10 TPEM
HEKOMILJIaHAPHbIM
BEKTOpaM.

66.

Hcnonbp3o0BaHue MeTO/1a
KOOpPJMHAT IPHU pelleHn
CTepeoMeTpUYEeCKUX 3a/1a4
(Ne14)

67.

PewmeHue nporoTuna
BapuaHTa EI'D.

68.

PelieHre TUNOBBIX 3a/laHU N

ElD.

HUToro: 68 yacos.




