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IHogacHurTe JabHAada 3alIuCKa
[Iporpamma «3a cTpaHuiiaMy y4eOHHKAa MaTeMaTHKW) NpeaHa3HadeHa AJis

oOy4Jarormxcs 9-X KJI1accoB.

JlaHHBIN KypC MO3BOJUT YJOBJIETBOPUTH 00pa3oBaTElbHbIE MOTPEOHOCTH
oOyJarolmxcs, OCBAaWBAIOIIMX KakK O0a30BbI ypOBEHb MAaTE€MaTHUKH, TaK M
yriayOneHHbIll ypoBeHb. Kypc J0MONHAET W pacmMpseT IIKOJIbHBIA Kypc
MaTEMaTUKH, a TaKXKe SBIsSIETCd MHMOPMALMOHHOW MOANEPKKOW JanbHEUIIEro
oOpa3oBaHMsi W OpPHUEHTHPOBAaH Ha  YIOBIETBOPEHHE  00pa30BaTEIHHBIX
NOTPEOHOCTEN CTAapIIMX IIKOJIbHUKOB, UX aHAJTUTUUECKUX CIIOCOOHOCTEH.

OcHoBHas ujes NaHHOIO Kypca 3aKJI0Y€Ha B PACIIUPEHUU U YIIIyOJIEHUU
3HaHWW yYalIMXCs MO HEKOTOPHIM pasfeinaM MaTeMaTHK{, B OOECHEYEeHUU U
OPOYHOIO M CO3HATEJIBbHOTO  OBJIAJEHUS  OOyYarOIIMMHCS  CHUCTEMOM
MaTEeMaTHYECKUX 3HAHUM W YMEHHH, HEOOXOJUMBIX IPH CJade BBITYCKHOTO
9K3aMEHa, a JJII HEKOTOPBIX IIKOJbHUKOB - HEOOXOAMMBIX IJIsi MPOAOLKEHHUS
oOpa3zoBaHusl.

B mpouecce ocBoeHus comep)kaHHUs JAHHOTO Kypca YYCHHKH OBJIAJIEBAIOT
HOBBIMU 3HaHUSIMH, O0OTAIIAl0T CBOW JKU3HEHHBIH OIBIT, MOJY4YalOT BO3MOXHOCTh
NPAKTHYECKOTO TPUMEHEHHUS CBOMX HWHTEIUICKTYaJbHBIX, OpPTraHU3aTOPCKHUX
CHOCOOHOCTEH, pa3BUBAIOT CBOM KOMMYHUKATHBHBIE CIIOCOOHOCTH, OBJIA/IEBAIOT
oOmie ydeOHbIMH yMeHHsMU. M3ydeHue Kypca mpeanosaraer oOecredyeHue
MOJIOKUTETPHONH MOTHBAllMK OOYy4YalOUIMXCs Ha TIOBTOPEHHE paHee M3yYeHHOTO
MaTepuaia, BbIIEJICHHE Y3JIOBBIX BOMPOCOB Kypca, MNpeAHA3HAYCHHbIX IS
MOBTOPCHMSI,  WCTOJIB30BAHUE  CXEM, MOJENeH, OMOPHBIX  KOHCIIEKTOB,
CIPAaBOYHHUKOB, KOMIBIOTEPHBIX TECTOB (B TOM YHCJIE€ HWHTEPAKTUBHBIX),
CaMOCTOSITENIbHOE COCTaBlIeHUE (MOJIEIMPOBAHUE) TECTOB AHAJIOTUYHBIX 33aJaHUSIM
oro.

MeTrononorn4ecko  OCHOBOM  MPEUIaraeMoro  Kypca  sBJSETCA
NESATENIbHOCTHBIM ~ NOJAXO0J K 00ydeHMIo MaTtemaTtuke. JlaHHBI moaxon

npeamnoiaaracTt O6y‘ICHI/IC HE TOJBKO I'OTOBBIM 3HAaHHAM, HO W ACATCIBHOCTH IIO



npUOOPETEHUIO 3TUX 3HAHU, CITIOCOOOB pacCyXIEeHUM, T0Ka3aTeabCTB. B cBs3u C
OTUM B TPOLECCE M3Yy4YEHUs Kypca YYallMMCs TPEIaraloTcs 3aJaHusl,
CTUMYJIMPYIOIINE CAMOCTOSTEIbHOE OTKPBITHE U MATEMaTUUECKUX (PaKTOB, HOBBIX,
paHee HEM3BECTHBIX, IPUEMOB U CIIOCOOOB PEILICHUA 3a/1a4.

ean kypca:

CUCTEMAaTHU3allMsl 3HAaHUM M CHOCOOOB JESATENIBHOCTH  y4daluXcs 110
MaTeMaTHKE 3a KypC OCHOBHOMW IIKOJIbI, TOATOTOBKA oOydaromuxcs 9 kimacca K
OCHOBHOMY I'OCYyZapCTBEHHOMY JK3aMEHY I10 MaTE€MaTHKE.

OoOpa3oBaTesibHbIC 32/1a4M:

. dopMUpOBaHUE YCTONYMBBIX HABBIKOB PEIICHHS 3aJad 0a30BOro H
IOBBIIIEHHOTO YPOBHS CJI0KHOCTH

. Cucremarn3anys 3HaHAW 110 OCHOBHBIM pa3J/iejlaM MaTEMAaTHKU

. Pa3BuTre anropuTMUYECKOr0 MBIIIICHUS

PasBuBaromniue 3agaum:

. Pa3BuTHe JIOrnuecKOro MbIIUICHUS U MAaTEMaTUYE€CKOW NHTYUIIUN

. dopMUpOBaHME YMEHHUS NPUMEHATH 3HAHUS B HECTAHIAPTHBIX
CUTYyaLUsX

. Pa3BuTHE HAaBBIKOB CAMOCTOSITEILHON PabOTHI

BocnuraTeabHbIE 3aa4M:

. dopMupoBaHUE OTBETCTBEHHOI'O OTHOIIEHUS K O0YYCHHUIO

. Pa3BuTHe nmo3HaBaTEIbHOTO UHTEPECA K MATEMATHKE

. Bocnuranue 1eneycTpeMI€HHOCTH U HaCTOWYMBOCTU B JIOCTUKECHUU
Heeu

Pe3yabTaThl 0CBOCHHMSI KYPCAa BHEYPOYHOU 1eATEJIbHOCTH

Jluunocmmuote pesyibmamaot:

o OTBETCTBEHHOE OTHOUIEHUE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH K
CaMOpa3BUTUI0O U CamMOOOpa30BaHUIO HA OCHOBE MOTHBALMM K OOYYEHHIO H

MO3HAHHUIO, OCO3HAHHOMY BBIOOPY M MOCTPOEHUIO JalbHEWIEH WHAMBUAYAIbHON



TpaeKTOpUM 0Opa3oBaHUsI Ha 0a3e OPHUEHTUPOBKHM B MHUpe npodeccuii u
npo(heCcCHOHANBHBIX MPEANOYTEHHM, C yYeTOM YCTOWYHMBBIX IO3HABATEIbHBIX
MHTEPECOB, a TaK)K€ Ha OCHOBE (POPMHPOBAHUS YBAXKHTEIHHOIO OTHOUICHUS K
Tpyny.

J dopMupoBaHUE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIECTBECHHOMN MPAKTHKH.

o OcBoeHHE COIMATBHBIX HOPM, MpPaBWJ TOBEAEHUs, poied u (opm
COILIMAJILHOM JKU3HHU.

o Pa3BuTtie MOpanbHOrO CO3HAHHUA M KOMIIETEHTHOCTH B PELIECHUU
MOpaJbHBIX MpPOOJIEM HAa OCHOBE JIMYHOCTHOTO BbIOOpa, (QopMUpOBaHUS
HPABCTBCHHBIX YYBCTB W HPABCTBEHHOTO TMOBEACHHS, OCO3HAHHOTO U

OTBCTCTBCHHOI'O OTHOIICHUA K HPABCTBCHHBIM ITOCTYIIKAM.

o dopMHUpoBaHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHUU U
COTPYAHUYECTBE.
o dopMupoBaHUE CIOCOOHOCTH K HSMOIMOHAIBHOMY BOCTPUSTHIO

MaTeMaTU4eCKnX 00BbEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUN

Memanpeomemmbwle pe3yiomamal 00yueHuA

Pezynamuenvie YY/[

o OTIpEIENISITh COOCTBEHHBIE TIPOOJIEMBI M IPUUUHBI X BOSHUKHOBEHUS
npu paboTe ¢ MaTeMaTUYECKUMU 00OBEKTAMU;

o dbopMyIMpoBaTh COOCTBEHHBIE BEPCUUM WM TMPUMEHATH  YKe
U3BECTHBIE (OPMBI M METOABI PEIICHUS MAaTeMaTHUYeCKOW MPOOJIEMBI,
dbopMyIUpoOBaTh  NPEANOJOKEHUS U  CTPOUTHb  THUIIOTE3bl  OTHOCUTEIHLHO
paccMaTpuBaeMoro OOBEKTa M TMPEABOCXUINATH PE3yJIbTaThl CBOCH y4ueOHO-
IT03HABATEIbHOU JIESITEIbHOCTH;

o ONpENENATh MYTH TOCTUKEHHUS L€ U B3BEIIMBATH BO3MOXKHOCTH
paspelieHust onpeieJIeHHbIX y4eOHO-TI0O3HABATENbHBIX 337ad B COOTBETCTBUM C

OMPCACICHHBIMU KPUTCPUAMU U 3a/Ila94aMU;



o BBICTpAauBaTh COOCTBEHHOE 0Opa30BaTENbHOE IMOANPOCTPAHCTBO IS
paspenieHusl ONpeeIEHHOr0 Kpyra 3ajad, ONpeaeisaTh U HAXOAUTh YCIOBUS IS
peanu3aiuy uaen 1 miaHoB (CaMooOyUeHHeE);

o CaMOCTOATENIbHO  BBIOMpATh  CpeAu  NPEAJIOKEHHBIX  PECYpCOB
HaubOonee odPexTUBHBIE U 3HauUMMbBle TNpuU  paboTe C  OMpele’IeHHON
MaTeMaTUYECKOW MOJIETIBIO;

o YMEThb COCTaBJISITh IUIAH Pa3pelICHUs] ONPENEIICHHOTO Kpyra 3ajaad,
UCIIOJB3Ys PAa3JIUYHBIE CXEMbI, PECYPChl MOCTPOCHHS JUarpamMMm, MEHTaJIbHBIX
KapT, MO3BOJISIIOIMX TPOU3BECTH JIOTUKO - CTPYKTYPHBIN aHAJIN3 3a/1a4H;

o YyMETh  IUJIAHUPOBATH CBOM oOpa3oBaTeIbHBIM MapuipyT,
KOPPEKTUPOBATh U BHOCUTDH OMPEICICHHbIC U3MEHEHUS, KaUeCTBEHHO BIIUSIOIINE
Ha KOHEUHBIN MPOAYKT yU4eOHO-TT03HABATEILHON JIEATEIIbHOCTH;

o YMEHHE KaYECTBEHHO COOTHOCUTH CBOU JICUCTBUS C MPEABKYIIAEMbIM
UTOTOM  y4eOHO-TIO3HABATENbHOW JEATENBHOCTA IMOCPEICTBOM KOHTPOJS U
IUIAHUPOBAHMSI y4EeOHOro Tpolecca B COOTBETCTBUM C  HM3MEHSIOMIMMUCS
CUTyallUsIMU U TPUMEHSEMBIMH CpeacTBaMu U GoOpMaMH  OpraHU3AIMH
COTPYIHHYECTBA, & TAKKE UHIUBUYyAIbHON pabOThI HA YPOKE;

o yMEHUE OTOMpPaTh COOTBETCTBYIOIIUE CPEJICTBA PeaIM3aIlii PEIICHUS
MaTeMaTUYeCKUX 3a7ad, MOA0MpaTh HWHCTPYMEHTHI I OIICHUBAHUS CBOEH
TPaeKTOPUU B pabOTE ¢ MAaTEMaTUICCKUMU TTOHSATUSIMHU U MOJCIISIMU;

Ho3nasamenwvnwvie YY/[

o YMEHHE OIpEAesaTh OCHOBOMOJAralouIee MOHSTHE W MPOU3BOJUTH
JIOTUKO-CTPYKTYPHBI aHaju3, ONPEeNsaTh OCHOBHBIE MPU3HAKU U CBOWCTBA C
MOMOIIIBI0 COOTBETCTBYIOIIUX CPEACTB U HHCTPYMEHTOB;

o yYMEHUE MPOBOJIUTH KIaCCU(PUKAINIO 0OHEKTOB HA OCHOBE KPUTEPHUEB,
BBIICJISITH OCHOBHOE Ha (JOHE BTOPOCTETICHHBIX TAHHBIX;

o YMEHHE NPOBOJUTH JIOTUYECKOE PACCYXKIEHUE B HAIPABICHUH OT

OOIIMX 3aKOHOMEPHOCTEN M3y4aeMO 3a1a4u 10 YaCTHBIX PaCCMOTPEHUIA;



° YMEHHUE CTPOUTH JOTHYECKUE PACCYXKICHUS HAa OCHOBE CUCTEMHBIX
CPaBHEHUI OCHOBHBIX KOMIIOHEHTOB M3y4a€MOI0 MaT€MaTHYECKOIO pa3/esia Wi
MO/IEJIN, TIOHATHUS WM KJIACCOB, BBIJICJISISL ONPEICIICHHBIE CYIIIECTBEHHBIE MPU3HAKU
WJIA KPUTEPUU;

° YMEHUE BBISIBIIATH, CTPOUTh 3aKOHOMEPHOCTD, CBA3HOCTb, JIOTUYHOCTD
COOTBETCTBYIOIIMX IIEMOYECK paCCYXJIEHUH mpu padoTe ¢ MareMaTHYCCKUMHU
3a/lauaMH, yYMETh MOJAPOOHO U CXKATO TMPEJACTaBIATH JETalM3aIlliI0 OCHOBHBIX
KOMITOHEHTOB TP JIOKA3aTEIbCTBE MOHITUN U COOTHOLICHUH HAa MAaT€MaTHUYE€CKOM
SI3BIKE;

° YMEHHE OPTraHU30BbIBATH MOWCK U BBISBIISITH MPUUYHUHBI BOZHUKAIOIINX
IPOLIECCOB,  SABJICHUM, HauOosee BEpOATHbIE  (AKTOPBL, IO  KOTOPBIM
MaTeMaTHYCCKHE MOJCIH M OOBEKTHI BEIyT Ce0s MO OINpPeASICHHBIM JOTUUESCKUM
3aKOHaM, yME€Thb TMPUBOAUTH MNPUYUHHO-CICACTBCHHBI aAHAIN3 TMOHSTHM,
CYXJEHUN U MATEMAaTUYECKUX 3aKOHOB;

° YMEHHUE CTPOUTh MATEMATUYECKYI0 MOJEIb MPHU 3aJaHHOM YCJIOBUH,
oOJiafaromiel  OnpeaeiCHHbIMU ~ XapaKTepUCTUKaMM OOBEKTa MpH HAJTUIUHU
OMPEICICHHBIX KOMIIOHEHTOB (DOPMUPYIOIIETOCs MPEANOoJaraeMoro MOHsATUS WU
SIBIICHUS;

° YMEHUE MIEPEBOIUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO
COCTABJISIONIYI0 MaTeMaTUYECKOM 3a7jauu Ha SI3bIK TpauUUecKoro OToOpakeHus -
COCTaBJICHUS MATEMATUYE€CKOM MOJICJIN, COXPAHSIOIICH OCHOBHBIC CBOMCTBA W
XapaKTEPUCTHUKH;

° YyMEHHE 3aJaBaTh IUIAaH PENICHUS MaTeMaTU4YeCKOW  3a/lauu,
pean30BbIBATh  AJITOPUTM  JIEWMCTBUM KAaK TMOLIATOBOM HWHCTPYKUMH IS
paspeliieHus: yueOHO-TI03HaBaTEIbHOM 3a/1a4H;

° YMEHHUE CTPOUTH J1I0KA3aTEIbCTBO METOJIOM OT MPOTUBHOIO;

o yMeHHe paboTaTh C MPOOJEMHOM CHUTyallMei, OCYIIECTBIAThH

0o0pa3oBaTeNbHBIA MPOIECC TIOCPEACTBOM IOWCKAa METOJOB U CIIOCOOOB



paspelieHusi  3aJadd, ONpPENesTh TPaHUIBI  CBOEr0  0Opa30BaTEIbHOTO
IIPOCTPAHCTBA;

o YMETh OPUEHTUPOBATHCS B TEKCTE, BBIABIIATH INIABHOE YCIOBUE 3a/1a4U
U YCTaHABJIMBATh COOTHOIIEHUE PACCMATPUBAEMBIX OOBHEKTOB;

o YMEHUE TIEPEBOJUTh, HHTEPIPETUPOBATH TEKCT B HWHBIE (HOPMBI
npeacTaBlieHus] HHGOPMAIMU: CXEMBI, AUarpaMMbl, Tpaduueckoe MpecTaBICHUE
JAHHBIX;

Kommynuxkamuenvie YY/[

o ymeHue  pabotaTh B KOMaHjae, (oOpMUpOBaHHE  HaBBIKOB
COTPYIHUYECTBA U Y4€OHOTO B3aUMOJICUCTBUS B YCIOBUAX KOMAHJHOW UTPhI WU
MHOM (hOPMBI B3aUMOICHCTBUS;

o yYMEHUE pachpelieisiTh POJId U 3a7a4d B paMKax 3aHsITHs, GOpMUPYS
TaKX€ HaBBIKM OPraHU3aTOPCKOTO XapaKTepa;

o yYMEHUE OLICHUBATh MPAaBHJIBHOCTh COOCTBEHHBIX JIEUCTBHM, a TaKke
NEeSATEIbHOCTH IPYTUX YYaCTHUKOB KOMAH/IbI;

o KOPPEKTHO, B paMKaxX 3aJad KOMMYHHUKAIWH, (GopMyIupoBaTh U
OTCTauBaTh B3IJISIAbI, APTyMEHTHUPOBATHh JOBOJABI, BBIBOJBI, a TAKXKE BBIJIBUTATh
KOHTapryMEHTbI, HEOOXOIUMBbIE /ISl BBISIBJIEHUSI CUTYallUU YCII€Xa B PELIEHUU TON
WJIA MHOM MaTeMaTHYeCKOM 3aJ1auM;

o YMEHUE MOJIb30BATHCA MATEeMaTHUYECKUMHU TEPMUHAMU ISl pelIeHUs
y4eOHO-TIO3HABATENbHBIX 33J]a4, a TaKXK€ CTPOUTh COOTBETCTBYIOIIME PEUEBBIC
BBICKA3bIBAaHUSI HAa MATEMAaTUYECKOM SI3bIKE JJIsI BBICTPAUBAHMS MaTeMaTU4YECKOU
MOJENH;

o YyMETb  CTPOUTh  MAaTEMaTUYECKUE  MOJAEIM C  I[OMOILUBIO
COOTBETCTBYIOLLIETO  MPOTPAMMHOTO  OOECHEYEHUs, CEpPBUCOB  CBOOOJHOTO
OTIAJICHHOTO JI0CTYIIA;

o YMETh IPAMOTHO U YE€TKO, corjiacHo npasuiam opopmienus KNUM-a
OI'D 3aHOCUTB NOJIyYEHHBIE PE3YJIBTATHI - OTBETHI.

Ilpeomemmnuwie pesyromamoi:



o dbopMUpOBaHHE HABBIKOB IMOHMCKa MaTeMaTHMYECKOTO  METO[a,

aJrOpUTMa U MOMCKA PEIICHUS 3a/1auu B CTpYKType 3aaad OI'3;

o dbopMHpOBaHUE HaBbIKAa PEIICHUS ONPEJEICHHBIX THUIIOB 3aJlay B
cTpykType 3aaau OI'3;
o yMeHue paboTaTh ¢ TaOIWIIaMH, CO CXEMaMH, C TEKCTOBBIMHU

JAHHBIMH; YMETh MPEOOpPa30BBIBATh 3HAKM M CHUMBOJIBI B JIOKa3aTelbCTBaX W
MPUMEHSEMBIX METOax ISl peleHus: 00pa3oBaTeNbHbIX 3a/1a4;

o YyMEHHE TMPUBOJIUTH B CHUCTEMY, COIOCTaBJISITh, 0000IIATh U
aHaJIM3UPOBaTh UH(POPMAIMOHHBIE KOMIIOHEHTHI MAaTE€MaTUYECKOTO XapakTepa U
YMETb IPUMEHATH 3aKOHBI U MPABUJIA JJIs PELICHUS KOHKPETHBIX 3a/1a4;

o YMEHHUE BBIJICNATh TIJIaBHYIO U HW30BITOYHYIO HHQOpMAIIHIO,
MPOU3BOJIUTh CMBICIIOBOE C)KaTUE MaTeMaTU4YecKuX (PaKTOB, COBOKYITHOCTHU
METOJIOB M  CIIOCOOOB pEIICHUs; YMETh MPEACTaBIATh B CJIOBECHOU (opme,
UCIIOJIB3YS CXEMbI U Pa3JIMuHbIe TaOIUIIbI, TpadUKU U JUarpaMMbl, KapThl TOHSTUN
M KJIacTepbl, OCHOBHBIC MJEH U IUIAH PEUICHUS TOW WA WHOM MAaTeMaTHYE€CKOU
3a7a4M.

TpeOoBaHus K YPOBHIO NOATOTOBKH YYALIUXCH

HarypaJjabHblie yncaa. /[poou. PanuonanbHbie yucaa

Buinyckuuk nayuumcsa:

o MOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMbI CUUCIICHHUS;

o ONEPUPOBATH MOHATHUIMH, CBA3AHHBIMU C JEJIIMMOCTBIO HAaTypaJIbHBIX
YUCEIT;

o BBIpQ)KATh 4YKCJIa B SKBUBAJEHTHBIX (opMax, BbIOMpas Haubojee

NoAXOAAIIYIO B 3aBUCHUMOCTH OT KOHKpCTHOfI CUTyalluH,

L CpaBHUBATDL U YIIOPAAOYNBATH PALITMOHAJIBHBIC YN CJIA,

L4 BBIIIOJIHATL  BBIYUCICHHUA C pPAaIUOHAJIBHBIMH YHCIAMH, COYCTasd
YCTHBIC U IIMCbMCHHBIC HpI/IéMBI BBI‘IHCJI@HI/Iﬁ, IMPUMCHCHUC KAJIbKYJIATOpPA,

b HCIIOJIB30BaThH IIOHATHUA 141 YMCHUA, CBs3aHHBIC C

MMpOoNnOPUHUOHAIIBHOCTBIO BCJIIMYNH, ITPOICHTAMHU, B XOAC PCHICHUA MATCMATHYCCKHUX



3a7a4 M 3aJa4 U3 CMEXKHBIX MPEAMETOB, BBINOJHATh HECIOKHBIE MPAKTUYECKUE
PacU€THhl.
JleicTBUTEIBHbIE YHUCJIA

Bbll’lVCKHUK HaydyumcA.

o UCIIOJIb30BaTh ~ HayalbHbIE  MPEJCTABICHUS O  MHOXECTBE
JEUCTBUTENBHBIX YUCET,

o ONEpUPOBATh TMOHSITUEM KBAJ[PaTHOTO KOPHS, TMPUMEHSTH €ro B
BBIYUCJICHUSX.

AJire0panvecKue BbIPAKEHUS

Buvinycknux nayyumcs:

o OTEpUPOBATH HMOHSTUSAMH «TOXJIECTBOY, «TOXJAECTBEHHOE
npeoOpazoBaHuey, pellaTh 3aJauu, cojepxaliue OyKBeHHbIE JaHHbIE; paboTaTh €
bopmynamu;

o BBINIOJIHATh NPEOOpa30oBaHUsl BBIPAXKEHUH, COAEPKAIIUX CTENEHU C
LEJBIMU MTOKA3aTEIsIMU U KBaJIpaTHbIE KOPHU,

o BBINIOJIHATh ~ TOXKIECTBEHHbIE  NPEOOpa3oBaHUs  PALMOHAIBHBIX

BBIPKEHMI HA OCHOBE MPABWJI ICUCTBUI HAJ MHOTOWIEHAMH U ajireOpandecKuMu

JTPOOSIMU;
o BBITIOJIHATH PA3JIOAKEHUE MHOTOWICHOB HA MHOKUTEIH.
YpaBHeHus

Buinycknux naywumcs:

o pemaTb OCHOBHBIE BH/Ibl pPALMOHAIBHBIX YPAaBHEHUHW C OJIHOU
MIEPEMEHHOM, CHCTEMBI IByX YPABHEHUH C IBYMS IIEPEMEHHBIMU;

o IIOHMMATh YPABHEHHUE KAK BAXKHEHIITYI0 MATEMAaTUYECKYIO0 MOJEIb IS
ONKCAaHUSl U WU3Y4YEHUs Pa3HOOOpA3HBIX PEANBHBIX CHUTYyallUil, peliaTh TEKCTOBbIE
3aJlayy aNnredpanvyeckKumM METOJIOM;

o OPUMEHATh Tpaduueckue MpeACTaBICHUs IS UCCIEIOBaHUS
YPAaBHEHMM, UCCIIENOBAHUS U PELIEHUS CUCTEM YPABHEHHUU C IBYMsI IEPEMEHHBIMH.

HepagenctBa



Buinycknux naywumcs:

o MMOHUMAaTh U MPUMEHSATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSA3aHHBIE C
OTHOILIEHHUEM HEPAaBEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;
o pelaTh JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI;
periaTh KBaJapaTHhIC HEPABEHCTBA C OMOPOH Ha rpadudecKue MpeACTaBICHUS.
OcHoBHbIe MOHATHA. UnCH0BbIe QyHKIMH

Bbll’lVCKHuK HAVYUMCA.

o MOHMMAaTh W WCIOJb30BaTh (YHKIIMOHAIBHBIC TIOHATHS W S3BIK
(TEpMUHBI, CUMBOJIMYECKHE 0003HAUCHHS);

o CTpOUTH TpadUKH dJIEMEHTAPHBIX (DYHKIMI; HCCIIEOBAaTh CBOMCTBA
YUCJIOBBIX (YHKITUN HA OCHOBE M3yUYCHHUS MIOBEJICHUS UX TPa(UKOB;

o MOHUMATh (HYHKIMIO KaK BXHEHIITYIO MAaTEMaTHYECKYI0 MOJACIb IS
ONMCAHMS  TPOLIECCOB M  SBICHUW  OKPYXAIOWIEr0  MHUpPA, TMPUMEHSThH
(GYHKIIMOHATBHBIA SI3BIK JIJISI OTMHMCAHUS M HMCCIICIOBAHUS 3aBUCUMOCTEH MEXITy
(bU3UYECKUMU BETUIMHAMH.

OnucaresibHasi CTATUCTHKA

BbanCKHuK HaydyumcA.

o UCIOJIb30BaTh MPOCTEHIINE CIOCOOBl NPEACTABICHUS M aHajau3a
CTaTUCTUYECKUX TAHHBIX.
Ciyyaiinbie COOBITHSL M BEPOAATHOCTD

BbinycKHUK HAyYHTCSH

o HaxOJUTh OTHOCUTEIBHYIO YacCTOTY U BEPOSITHOCTh CIy4ailHOTO
COOBITHSL.

KomoOunaropuka

o BrIlTyCKHUK ~ HaydWTCs pemiaTh ~ KOMOMHATOpPHBIC — 3aj7aydl  Ha

HaXOXKIECHUE YHUCIIa 00BEKTOB W KOMOMHAIIUIA.
Harasiagnas reomerpus

Buinycknux naywumcs:




o pacno3HaBaTh HAa 4YepPTEXaX, PUCYHKaX, MOJEISX U B OKpPYXKaroLEM
MUpE IJIOCKHE U IPOCTPAHCTBEHHBIE TEOMETPHUECKUE (DUTYPBI;

o pacrno3HaBaTh pa3BEPTKH KyOa, MPsIMOYTOJIBHOIO MapajliesenuIiesa,
IIPaBUIBHOM MHUPAMU/BI, HUJIUHAPA U KOHYCA,

o CTPOUTH Pa3BEPTKH KyOa U MPsIMOYTOJILHOTO Mapajuieenunena;

o OTIPENETATH MO JIMHEHHBIM pa3MepaM pa3BEPTKH (UTYPHI JTHMHEWHBIC
pa3Mepsl camoii (pUrypsl 1 Ha0OOPOT;

o BBIUUCIIATH 00BEM MPSIMOYTOJIBHOTO NTapaJuIeICIUIe1a.

I'eomerpuueckue Gpurypsol

Bbll’lVCKHuK HAVYUMCA.

o IIOJIB30BAThCS  SI3BIKOM TI'E€OMETPUM JUIsl  OIKCAHMS IPEIMETOB
OKPY’KAIOIIEr0 MUPA U UX B3aUMHOT'0O PACTIOJIOKEHNS;

o pacno3HaBaTb M H300pakaTb HAa  YepTekKaxX M PUCYHKAX
reoMeTpudeckue GUrypbl U X KOHPUTypaIuu;

o HaXOJUTh 3HAYEHHsS JJIMH JIMHEWHBIX JJIEMEHTOB QUIYp U HUX
OTHOWIEHUSI, TpaayCHyr0 Mepy yrioB oT 0° po 180°, mpuMmeHsiss onpenesieHus,
CBOMCTBa U MpU3HAKU (GUTYP U HX DIEMEHTOB, OTHOIIEHUS GUTyp (paBEHCTBO,
nonooue, CHMMETPUH, TOBOPOT, MapajliesIbHbIN IEPEHOC);

o OMEepUpOBaTh C HAYaJIbHBIMU TOHATUSIMU TPUTOHOMETPUU U
BBITIOJTHATH dJIEMEHTAPHBIC OTIEpaIiK Hal (PYHKIMSIMU YTJIOB;

o pemaTh 3aJayd  Ha JI0Ka3aTelIbCTBO, OMNMUPAsCh Ha HW3YYCHHbIC
CBOMCTBa (PUTYpP M OTHOIICHUN MEXIYy HUMH U TPUMEHSS U3yYCHHBIE METOJIbI
JIOKa3aTeJbCTB;

o pemarb HECJIOXKHBIE 3a/adyd Ha NOCTPOEHHUE, NMPUMEHSS OCHOBHBIE
JITOPUTMbI TOCTPOEHUS C TOMOUIBIO LUPKYJISI ¥ IMHEUKHU;

o pemaTh MpoCTENIINE IIIIAHUMETPUYECKUE 321491 B IPOCTPAHCTBE.

N3mepeHue reoMeTpuYeCKUX BeJMYMH

Bbll’lVCKHMK HAVYUMCA.




o MCIIOJIh30BaTh CBOWCTBA M3MEPEHUS JJIMH, TUIOMIANICH W YIJIOB MpHU
peleHNy 3a7a4 Ha HaxXOXXJIEHWE JUIMHBI OTPE3Ka, JJIMHBI OKPYXHOCTH, IJTHHBI
JIyTU OKPY>KHOCTH, TPaTyCHOM MEpHI yIia;

o BBIYHUCIISATD TJI0IA TN TPEYTOJIbLHUKOB, PSIMOYTOJILHUKOB,
napajieIorpaMMOB, Tpareluii, KpyroB U CEKTOPOB;

o BBIYUCIISATD JIJTUHY OKPY>KHOCTHU, JIJTUHY TYTH OKPY>KHOCTH;

o BBIYUCIISATh JIJIMHBI JIMHEHMHBIX JJEMEHTOB (UTYp W WX YIJIBI,
UCIIOIB3Ys (POPMYJIbI JIMHBI OKPY>KHOCTH M JUIMHBI JYTH OKPYKHOCTH, (DOPMYIIBI
iomaaeu guryp;

o pemarh 3ajJadyd Ha J0Ka3aTeIbCTBO C HCIOJIb30BaHUEM (HOPMYII
JUTUHBI OKPY>KHOCTH U JITTUHBI IYTH OKPY>KHOCTH, (hOpMYJI TIIoIIaAe Guryp;

o pemaTrh TPaKTHYECKUE 3a7add, CBS3aHHBICE C  HAXOXKICHHUEM
TCOMETPUYECKUX BEIWYUH (WCTOJB3Yysd TMPH HEOOXOJAMMOCTH CIPABOYHUKUA U
TEXHUYECKHUE CPEJICTBA).

Koopaunarsl

Bbll’lVCKHuK Haydvumci.

o BBIYUCIIATH JJIMHY OTPE3Ka 10 KOOPAMHATAM €r0 KOHLIOB; BBIYHUCIISThH
KOOPAMHATHI CEPENNHBI OTPE3KA;

o VCIIOJIB30BaTh KOOPJAWHATHBIA METOJ [T U3YUYEHUS] CBOWCTB MPAMBIX
U OKPY>KHOCTEM.

Conepikanue Kypca BHEYPOYHOI 1eATeIbHOCTH

«IIpakTuKo-opueHTUPOBaHHBbIE 3aganus» OTpadoTka 3amad Ne 1-5 KUM
Ooro.

TabnmuyHoe u rpaduueckoe TMpEACTaBICHUE MAHHBIX, IJIAaH M CXEMa,
U3BJICUCHUE HYXHOU MH(popMaiuu. 3MeHYMBOCTh Npu U3MepeHusx. Pemaromume
MpaBWia. 3aKOHOMEPHOCTM B HW3MEHYMBBIX BEJIMYMHAX. BbluncieHus u
npeoOpa3zoBaHue BeaMuMH. lcciemoBaHwe  OPOCTEHINIUX — MAaTEMaTHUYECKHX
MOJENEN.

«Bbruuciaenusi u npeodopasoBanusi». Orpadotka 3agad Ne 6 KM OI'D.



Jenicmeusn ¢ namypanvHvlmu uucaamu

CrnoxeHrie W BBIYMTAHUE, KOMIIOHCHTHI CJIOKEHUS W BBIUUTAHUS, CBS3b
MEXIy HHUMH, HAXOXKJIECHUE CYMMbI U Pa3HOCTH, U3MEHEHHWE CYMMBbI U Pa3HOCTHU
TIPY H3MEHEHUN KOMITOHEHTOB CJIOKEHUS Y BEIYUTAHUS.

YMHOKEHHUE U JIeJICHUE, KOMIIOHEHThl YMHOXEHUS U JICJICHUS, CBS3b MEXKIY
HUMH, YMHOXKEHHUE U CJOXXKE€HHE B CTOJIOMK, JI€JIEHUE YTOJIKOM, IPOBEpKa
pe3ysbTaTa ¢ MOMOIIBIO PUKUIKA U 0OPATHOTO ICUCTBUS.

Yucnoevie svipasricenus

YuciioBoe BeIpaKEHNE U €r0 3HAUYCHUE, TTOPSIOK BBHITTOJTHCHHUSI ICHCTBHM.

/JIpoou. OoviknosenHvle Opoou

Homns, 4dactb, ApoOHOE uucio, ApoOb. [IpoOHOE YHCIO Kak pe3ynbTaT
nenenus. [IpaBunbHbIC U HENPAaBWIBHBIC APOOH, CMelaHHas ApoOb (CMEIIaHHOoe
YHUCJIO).

3anuch HATYpPaJIBHOTO YHCJIa B BHJIE APOOM C 3aJlaHHBIM 3HAMEHATENIeM,
npeoOpa3oBaHUE CMENIaHHON APOOU B HEMPABUILHYIO 1poObh U HA0OOPOT.

[IpuBenenue npobeit k obmemy 3HaMmeHarento. CpaBHEeHHE OOBIKHOBEHHBIX
TpoOeil.

CrnoxeHre W BbIYMTAHHE OOBIKHOBEHHBIX JIpoOei. YMHOXKEHHE U JIeJICHUE
OOBIKHOBEHHBIX JPOOCH.

Apudmernueckre 1eUCTBHS CO CMEIIAaHHBIMU JIPOOSIMH.

Apudmernueckue NeUCTBU C TPOOHBIMU YHCIIAMHU.

Cnocobwl payuonanuzayuu 8blYUCIEHUL U UX NPUMEHEHUEe NpU 8bINOJIHEHUU
Oeticmasui.

Jecamuunvie opoou

[IpeoOpazoBanue naecATUYHBIX JpobOeil B oObIkHOBeHHbIE. (CpaBHEHHE
JECATUYHBIX ApooOeit. ClioxkeHue M BhIUMTAHUE JACCATHYHBIX apobeii. OkpyrieHne
JNECATUYHBIX  JApoOei. YMHOXKEHHWE ¢ JIeJIeHHe JCCSITHUYHBIX  JIPOOeH.
Ilpeobpazosanue 06viKHOBEeHHbIX Opobell 6 Odecsimuunvle O0pobu. Koweunwvle u

beckoneunble decamuytvle OpooU.



Yucna. Payuonanvnwie yucna

MHOXeCTBO panuoHaIbHbIX uyucel. CpaBHEHUE PpAINMOHAIBHBIX YHCEN.
JleficTBUSL ¢ palMoHAJIbLHBIMU 4uCIaMU. [Ipedocmasnenue payuoHaibHO2O0 YUCILA
decamuuHol 0poodvIO.

/Jlpobno-payuonanvhole bIparcenus

[IpeoOpazoBanue IPOOHO-TMHEHHBIX BBIPAKECHUMN: CII0KEHHE, YMHOKEHHE,
neneHue. Aneebpauueckas 0poods. Cokpawenue ancebpauveckux OpooOell.
Ilpuseoenue anceopauveckux Opobeti Kk odbwemy 3Hamenamenio. [leticmeus c
ancebpauyeckumu OpoOAMU. COJCEHUe, GblYUMAHUe, YMHOJICeHUue, OeleHue,
8038€0€eHUe 8 CINENeHb.

«JleiicTBuTeIbHBIE Yncaa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonanvuvie uucna

N300pakeHne uyncen Ha 4YUCIOBOM (KoopauHaTHOM) mpsmoin. CpaBHEHHE
yucelsl. Moayip uncia, reOMETpUIECKasi MHTEPIPETALN MOAYJIS uncia. [lercTBus
C TIOJIOKUTEILHBIMUA U OTPUIIATEIIbHBIMU YKcliaMi. MHOXKECTBO LIEJIBIX YHCEN.

Koopounama mouku

OCHOBHBIE TIOHSITUSI, KOOPOUHAMHBIU VY, PACCMOAHUE MEHCOY MOUKAMU.
Koopounamer mouxu.

Hppayuonanvusvie yucna

[Tonsatue wuppanuoHadpHOro 4Hcia. Pacno3HaBaHue UpPpaAMOHAIBHBIX
qyuces.

Mnoorcecmeo OeticmeumebHbIX YUCel.

«IIpeobpa3oBanue ajredpanyeckux BbipaxkeHmii»y. OtpadoTka 3amad Ne 8
KM OI'D

Hppayuonanvuvie yucna

[Tousate wuppanuoHadbHOrOo 4Mcia. Pacno3HaBaHue UPPALMOHAIBHBIX
yucen. [lpumepsl pokazatensCTB B anredpe. [eticmseusi ¢ uppayuoHanbHuiMu

yucaamu. yMHoOICERUE, deﬂeHue, 6038e0eHUe 8 CMEeNneHb.



MHnodcecmso OeticmeumenbHbIX yucer.

«YpaBHeHHs1 U HepaBeHcTBa». OTpadoTtka 3ama4d Ne 9 KM OI'D.

Pagencmea

YucioBoe paBeHCTBO. (CBOMCTBAa YHUCIOBBIX PABEHCTB. PaBEHCTBO C
IIEPEMEHHOM.

Ypaeuenua

[lonsatne ypaBHEeHHSI W  KOpPHS  ypaBHeHUs. [lpeocmagnenue o
pasHocunvHocmu  ypagHenui. Obnacme onpeoenenusi ypasHeHus (obnacmo
O0ONYCMUMbIX 3HAYEHUL NEePEMEHHOIL).

Jluneiinoe ypagnenue u e2o Kopru

Pemienne nuHENHHBIX ypaBHEHUW. Jluneunoe ypagHeHnue ¢ napamempom.
Konuuecmeo kopmeii nuneunoco ypasnenus. Pewenue nuneiinvlx ypasnenuii c
napamempom.

Keaopammnoe ypasnenue u e2o koprnu

KBampatueie  ypaBHEHWUSI. Hemnonueie KBaJpaTHbIE  ypaBHEHMS.
JIMCKpUMUHAHT KBaApaTHOro ypaBHeHHUs. DopMyna KOpPHEM KBagpPaTHOIO
ypaBHenus. Teopema Buema. Teopema, obpamnas meopeme Buema. Peinenue
KBaJIpaTHBIX ypaBHEHHI: HCIOJIb30BaHUE (HOPMYJBI ISl HAXOXKICHUS KOPHEH,
epaghuveckutl Memoo peuleHuss, pasiodceHue Ha MHodIcUmenu, noobop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmeo KopHeil K6AOpamHo20 ypasHe s
8 3asucumocmu om e2o0 ouckpumurnanma. buxeaopammuvie ypasuenus. Ypasnenus,
C800UMbLE K TUHEUHbIM U Keaopamuwim. Keadpammuvble ypasHeHus ¢ napamempom.

/lpobno-payuonanvrsle ypagHenus

Pemenne mpocredmmx ApoOHO-JIMHEWHBIX ypaBHEHUU. Peuwenue OpoOHO-
DPAYUOHATILHBIX YPABHEHULL.

Memoowbl pewenus ypasHenuti. Memoovl PpAGHOCUTbHBIX NPeobpa308aHuUl,
MemoO 3amenvl nepemeHHou, epaghuyeckuli memoo. Hcnonvsoeanue ceolicme

@dyuKyull npu pewenuu YpasHeHull.

Ipocmeiiuue uppayuonanvhvie ypasrenus 6uoa (| f (x)=a, /f (x)=4/g(x).



Vpasnenus suda X" =a.Ypasnenus 6 yenvix wuciax.

«BepositHoCTh coObITHI OTpadoTka 3amay Ne 10 KUM OI'3.

Cnyuaiinvie coovimus

CrnydaiiHble OMBITHI (PKCIIEPUMEHTHI), 3JI€MEHTapHbIE CIIydailHble COOBITHS
(ucxonawl). BepostHOCTH »dneMeHTapHbIX cOObITUNA. COOBITUS B  CIIy4alHBIX
IKCMIEPUMEHTAX W OJaronmpuUsTCTBYIOIINE AJIEMEHTapHbIe cOObITUS. BepostHOCTH
CIIy4aitHbIX COOBITUN. OMBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
Krnaccruueckne BepOSTHOCTHBIE ONBITHI C HCIOJIb30BAHUEM MOHET, KYOMKOB.

«®ynkuuu u rpadpukn». OrpadoTtka 3agad Ne 11 KUM OI'3.

Dynkyuu

Honamue pynkyuu

JlekapTOBBI KOOPJIMHATHI Ha IUIOCKOCTH. POpMHUpPOBAHUE MPEICTABICHUN O
METaNpEeIMETHOM TOHSATUU «KOOpAMHATH». CrnocoObl 3amaHusi  (QYyHKIUM:
aHANUTUYECKUM, Trpaduueckuil, Tabmumunbld. ['padux dynkuunu. Ilpumepsr
GyHKIMNA, TOTy4aeMbIX B TIPOLIECCE MCCIEIOBAHUS PA3UYHBIX PEATbHBIX
MPOIIECCOB M pelieHus 3aj1ad. 3HauyeHue (QyHKIuU B Touke. CBoiicTBa (hyHKITUI:
o0NacTh  OMpEeNeNeHUs,  MHOXECTBO  3HAYEHUW,  HYJIH,  MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, ~ YeMHOCMb/HeYemHOCmb,  TPOMEXYTKA BO3pacTaHus U
yObIBaHMsI, HAMOOJbIIEE U HAMMEHbIIee 3HaueHus. VccienoBanue pyHKIuu 1o ee
rpaduxy.

Juneiinaa gpynkyusn

CaoiicTBa u rpaduk JUHEHHON (QYyHKIMHA. YTIOBOH KOA(D(UIIMEHT TPsMOA.
Pacnionoxenue rpaduka NHMHEHHONW (PYHKIIMM B 3aBUCUMOCTH OT €€ YTJIOBOTO
koa(dduimenta u cBoOoAHOro wieHa. Haxoowoenue koagguyuenmos nuneunou
@YHKYUU NO 3A0AHHBIM YCIOBUAM: NPOXOHCOEHUE NPAMOU uepe3 08e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOJHCOeHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napanienbHou OAHHOU NPSIMOU.

Keaopamuunaa gpynkuyus



CpoiictBa m rpaduk KBaapatudHoW (QyHKIMU (mapadona). [locmpoenue
epaguka keaopamuyHou QyHKYUU no moyKam

Oopamuasa nponopyUOHAILHOCMb

. k
CaoiicTBa QyHKIIUH y _k y== ['unepbona.
X

«IIpakTnueckue pacuersl no popmyaam» Otpadotka 3agau Ne 12 KM
oros

BelpaxkeHue C TNepeMEeHHOM. 3HadeHue BbIpaxkeHus. llomcraHoBka
BBIPAKEHU BMECTO MEPEMEHHBIX.

Ilenvie evipasicenusn

Crenenb ¢ HaTypaJlbHBIM IIOKa3zarejieM U ee cBoiicTBa. lIpeoOpazoBanus
BBIPAXEHNH, COAEPKAIMX CTENIEHU C HATyPAIbHBIM MIOKA3aTEIEM.

OpHounen, MHorouneH. JleWCTBUSA € OJHOWIEHAMM M MHOTOWIEHAMHU
(cioxeHue, BbIYMTaHUE, YMHOXKEHUE). DopMysibl COKpaIEHHOTO YMHOKEHUS.

«Cucremsbl HepaBeHcTB». OTpaboTtka 3ama4 Ne 13 KM OI'3.

Cucmemuot nepasencme

CucTeMbl HEpaBEHCTB € OJHON NEPEMEHHOM. Pelienne cucrteM HEpaBeHCTB ¢
OJIHOM TIEpEMEHHOM: JIMHEWHBIX, Kgaopamuvix. VI300pakeHne pelieHusi CuCTeMbl
HEPABEHCTB HA YUCJIOBOM NPSMOM. 3alMCh PELIEHNS CUCTEMbI HEPABEHCTB.

«IlocaenoBaresbHocTH U mporpeccum» Otpabotka 3amau Ne 14 KM
Oro.

Ilocnedosamenvrnocmu u npozpeccuu

Hucnosas MOCJIEAOBATEIBHOCTb. [Tpumepsr YHUCJIOBBIX
nocyenoBaTeabHOCTEH. beckoHeuHble MOCe0BaTeabHOCTH. ApudmeTrueckas
nporpeccust u ee cBoMcTBa. ['eomeTpuueckas nporpeccusi. Dopmyna oowe2o uieHa
U cymmol N NEPBbIX UNEeHO8 apUuhMemudeckoll U 2eoMempuiecKol npozpeccuti

«I'eomeTpuyeckue purypsbl. Yriabi». Otpadotka 3amay Ne 16 KM OI'D.

Benuuunw

Bemnuuna yria. I'pangycHas mepa yria.

Tpeyzonvnuk



CBoiicTBa paBHOOEIPEHHOTO TPEYroOJIbHUKA. BHETHUI yron TpeyroiabHHKa.
CymMa yrioB TpeyrojbHUKa

«I'eomerpuyeckue gurypsbl. Jaumubs». OtpadoTtka 3amay Ne 15,17 KUM
ors

Duzypol 6 2eomempuu u 8 OKpysHcarouem mupe

['eomerpuyeckas Qurypa. BHyTpeHHss, BHemHssI o00JacTH (QUTYPHI,
rpanuna. Jluanm m o0nacTu Ha IMJIOCKOCTU. BhIMykias W HEBBIMyKJas (QUTYPHI.
[Tnockas u Heriockast ¢urypsel. [lonstue Benuuunsl. JnuHa. M3MepeHue IIvHbL.
Enununbl uamepeHus JIuHbI

Broinenenne cBoilcTB  00bekTOB. dopMupoBaHHE MPENCTAaBICHUN O
MeTanpeMETHOM TOHATHH «burypay. Touka, oTpe3ok, mpsiMasi, Jyd, JOMaHas,
IUIOCKOCTh, YroJl, OucCceKkTpuca yrjla M €€ CBOMCTBA, BHJBl YIJIOB,
MHOTOYT'OJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cummeTpusi reomerpuueckux ¢uryp. lLleHTpanbHas cuMmeTpus
reOMETPUYECKUX (PUryp.

«Ilnomaab MHOTrOyrojbHuka». Otpadotka 3amad Ne 18 KIMIM OI'D

H3zmepenun u eviuucienus

[Tnomaau. ®opmyinbl IUIOWIAA TPEYroJbHUKA, MapajjiesorpaMMa U €ro
YacTHBIX BHJIOB, Tpaneinuu, Gopmyna ['epona, opmyna miomaau BBITYKIOTO
YETHIPEXYTOJBbHUKA, (DOPMYJIBI JUTUHBI OKPY>KHOCTH U IUIOMIAAN KpyTa

«Teopernueckue acnekTb». OTpadoTka 3amad Ne 19 KM OI'D.

Teopernyeckue acneKkThl, TEOPEMbl, AKCHOMBI, OMpeneiaeHus, (HOpMYJbl,
JIEMMBI.

MecTo B y4eOHOM IIaHe:

3aHATUS TPOBOASATCS BO BHEYpOUYHOE Bpemsi, 2 pa3 B HEHACINo,
NpOAOIKUTENLHOCTh 3aHsaTusl 40 munyT. [Iporpamma paccuntana Ha 68 4acoB B
TO/I.

@opMblI OPraHM3alIMU 3AHATUNA U BUIbI YUeOHOM 1eATeJIbHOCTH



@dopmbl OpraHU3alui IEATEILHOCTU: MpaKTHUecKas paboTa, MpoOJIeMHO -
TIOMCKOBasi Oecea, MPOEKT, TPYINIoBas W MapHas padoTa, MPe3eHTalNs, PoJieBast
Urpa, IMOMCK WHPOPMAITUH.

Bunpl yueOHON MesSTeNTbHOCTH: y4acTHE B yU4E€OHOM JHAJIOTe, BBITOIHEHHE
33J]aHUil  TPaKTHKyMa, OTOOp Marepuala U3 HECKOJIbKHUX HCTOYHHUKOB,
COTPYJHHYECTBO B Mapax W rpymIax, MOUCK U MOCTPOCHUE AlTOPUTMA PEHICHUS

3aJa4H.
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https://ege.fipi.ru/bank/
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https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/

HOCJ’IGILOB&TGJ'IBHOCTI/I " Oporpeccuun

ege.sdamgia.ru/ -
®DenepanbHbI HHCTUTYT MEAarornuecKuxX

n3Mepenuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas
AIIEKTPOHHAS

Bubaunorexa IOK https://m.edsoo.ru

CJIAM T'MA: https://math-

ege.sdamgia.ru/ -

DenepanbHbI HHCTUTYT NIEAArOTMUYECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas

DJICKTPOHHAas

[IpakTuueckue pacueTs 1o Gopmyiaam

bubmmoteka ITOK https://m.edsoo.ru

CJIAM I'MA: https://math-

ege.sdamgia.ru/ -

@enepaanbn‘/'I HWHCTUTYT MEAArOrMICCKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast

9NEKTPOHHAS

Pemenue HepaBeHCTB, cUCTEM
HEpPABEHCTB

bubmmoreka IIOK https://m.edsoo.ru

CIAM I'A: https://math-

ege.sdamgia.ru/ -

®DenepanabHBI HHCTUTYT MEJarOTHYECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas

9IEKTPOHHAS

10

I'eomerpuueckue ¢purypst. [lnomanu
MHOI'OYTOJIbHUKOB. TeopeTnueckue
ACIEKTBHI.

Pemrenue TEKCTOBBIX 3a1a4

Bbubmroreka ITOK https://m.edsoo.ru

CIAM I'A: https://math-

ege.sdamgia.ru/ -

DenepanbHbll MHCTUTYT NIEAarOTMUYECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas

9IIEKTPOHHAS

Bbubnauoreka ITOK https://m.edsoo.ru
CJIIAM T'MA: https://math-

ege.sdamgia.ru/ -

denepanbHbIM HHCTUTYT MEAArOMMYECKUX
n3MepeHuit.https://ege.fipi.ru/bank/



https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/

-https://resh.edu.ru/ - Poccuiickas
SJIEKTPOHHAs

11

®urypsl Ha KBaJIpaTHOW CETKE

bubmmorteka I{OK https://m.edsoo.ru

CJIAM T'MA: https://math-

ege.sdamgia.ru/ -

DenepanbHbI HHCTUTYT NIEAArOTMUYECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas

JNIEKTPOHHAS

12

FGOMeTpI/IquKI/Ie 3aJa4u Ha BBIYMCICHUS

bubmmorteka I{OK https://m.edsoo.ru

CJIIAM I'MA: https://math-

ege.sdamgia.ru/ -

qbe/:[epaanLH‘/'I HWHCTUTYT MNCAArOrMICCKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast

9NEKTPOHHAS

13

14

I'eomeTpuueckue 3anaun Ha
JI0Ka3aTesIbCTBa

I'eomeTpuueckue 3a1a4n NOBBIIIEHHON
CJIO)KHOCTH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

34

34

bubmroreka IIOK https://m.edsoo.ru

CJIAM I'MA: https://math-

ege.sdamgia.ru/ -

denepanbHbIA HHCTUTYT NEAarOrHYecKuxX

n3MepeHuil.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast

DJICKTPOHHAas

bubmmoreka I{OK https://m.edsoo.ru

CIAM I'A: https://math-

ege.sdamgia.ru/ -

DenepanbHbIl MHCTUTYT NIEAarOrMUYECKUX

n3MepeHuil.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas

DJICKTPOHHAas



https://resh.edu.ru/
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https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/

IHOYPOYHOE IIVTAHUPOBAHUME
9 KJIACC

Ne
n/n

Tema ypoka

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS TIPO
«lleuxkny

IIpakTUKO-OpUEHTUPOBAHHBIE 3a1aHUS IIPO
«loporu. Ilnan cenbckoil MECTHOCTH

IIpakTHKO-OpUEHTUPOBAHHBIE 3aaHUS PO
«IInHbDY

Bcero

KoauuecTBO yacoB

Teopust

0,5

0,5

0,5

IIpakTu4eckue
padoThbl

0,5

0,5

0,5

Jara
U3yYeHUs

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTteiibHbIe pecypchl

Bubmuoreka IIOK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -
®DenepalbHbIA HHCTUTYT NEarOrH4ecKux
u3MepeHuil. hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 31eKTpOHHas

Bub6muoteka LIOK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEarOrHYecKuX

u3MepeHuil. hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 351eKTpOHHas

Bbubnmoreka [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEIarOrHYecKux

nu3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHast

Bbubnuotexa [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

DdenepanbHBI HHCTUTYT MEIATOTHYECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 3eKTpoHHast

[IpakTUKO-OpUEHTUPOBAHHBIC 3a/TaAHUS TIPO
«bymaray

0,5

0,5

Bubmoreka LIOK https://m.edsoo.ru

CIOAM I'MA: https://math-ege.sdamgia.ru/ -

®enepanbHbIil HHCTUTYT [EAArOrHUECKUX

n3MepeHuit.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast 3ieKTpoHHast

[IpakTHKO-OpHEHTUPOBAHHbIE 3a]JaHHS ITPO
«Tapugsl Ha PTEKTPOIHEPTUION

0,5

0,5

Bbubmuoreka [IOK https://m.edsoo.ru
CJIAM I'MA: https://math-ege.sdamgia.ru/ -
d)e,uepam,HHﬁ HUHCTUTYT INCAArOruieCKux



https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

[IpakTUKO-OpUEHTUPOBAHHBIE 3aTAHHUSI IIPO
«MOOUNBHBIE CETU

0,5

0,5

u3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHas

Bubmuoreka [IOK https://m.edsoo.ru

CJIAM T'HA: https://math-ege.sdamgia.ru/ -

®enepanbHbIil HHCTUTYT [IEAATOTMUECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHas

[IpakTrKO-OpuEeHTHPOBAHHBIC 3aJaAHUS TIPO
«CTtpaxoBaHue»

0,5

0,5

Bbubnrorexa I{OK https://m.edsoo.ru

CJIAM T'UA: https://math-ege.sdamgia.ru/ -

®enepanbHbIil HHCTUTYT [IEAATOTMUECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast aneKTpoHHast

[IpakTrKO-OpHUEeHTHPOBAHHBIC 3aAaHUS TIPO
«30HTEI»

0,5

0,5

bubnuorexa [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEIarOrH4ecKux

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast aneKTpoHHast

10

11

12

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/IaHUS TIPO
«Termmnus»

IIpakTUKO-OpUEHTUPOBAHHBIE 3aIaHUS IIPO
«Y4YacTkny

[TpakTHKO-OpHEHTUPOBAHHBIE 3aJaHUS ITPO
«Iitan KBapTUPBDY

[IpakTHKO-OpUEHTUPOBAHHBIE 3a1aAHUS PO
«Bepanabny

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

Bub6muoteka LIOK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEarOrHYecKux

u3MepeHuil. hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHast

Bbubnmoreka [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEIarOrHYecKux

nu3MepeHuil. hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHast

Bbubnuotexa [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

DdenepanbHBI HHCTUTYT MEIATOTHYECKUX

nu3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 3nekTpoHHas

Bubmoreka LIOK https://m.edsoo.ru

CIOAM I'MA: https://math-ege.sdamgia.ru/ -

®enepanbHbIil HHCTUTYT [EAArOrHUECKUX

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast aiekTpoHHast

13

Brruucnenue u nmpeodbpa3oBaHue ¢

bubmmotexa [{OK https://m.edsoo.ru
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https://ege.fipi.ru/bank/
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https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://ege.fipi.ru/bank/
https://resh.edu.ru/
https://m.edsoo.ru/

HaTypaJlbHbIMU YHCJIaMU U ,Z[pOGSIMI/I

N3o00pakeHue yncen Ha YUCIOBOM

CJIAM T'MA: https://math-ege.sdamgia.ru/ -

®DenepanbHbIl HHCTUTYT MEAarOrHUECKIX

u3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 37eKTpOHHas

Bubmuoreka IIOK https://m.edsoo.ru
CJIAM T'UA: https://math-ege.sdamgia.ru/ -

14 . . DenepanbHbI HHCTUTYT MeJarormdecKux
(koopauHaTHOI) npsiMoit. CpaBHEHHUE YHCEIL. u3Mepenuii.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 351eKTpOHHas
[TonsiTHE ppalOHAIBHOIO YHCIIA.
Pacrio3HaBaHue UPPALMOHAIBHEIX YHCEIL. Brbmmorexa LIOK https://m.edsoo.ru
o CIAM I'MA: https://math-ege.sdamgia.ru/ -
MHoXxecTBO JOENCTBUTEIBbHBIX YUCEIL. N
15 . ®DenepanbHbI HHCTUTYT NENarorHYeCKUX
JencTBus ¢ HUPPALNOHATIBHBIMU  YHCIIAMH: usMepenuii.https://ege.fipi.ru/bank/
YMHOXCHHE, NCJICHUEC, BO3BCACHNC B CTCIICHbD. -https://resh.edu.ru/ - Poccuiickast aneKTpoHHast
llonsATHe ypaBHEHHs U KOPHS yPaBHCHHSL. Bubmmorexa [TOK https:/m.edsoo.ru
[IpencraBinenue 0 PaBHOCUIIBHOCTH CJIAM TI'MA: https://math-ege.sdamgia.ru/ -
16 ypaBHEHUH. O061acTb OIpeeIeHUs denepanbHbI HHCTUTYT NEATOTHYECKUX
ypaBHeHHs (00JaCTh JOMYCTHMBIX 3HAYCHUI w3Meperui. hitps:/fege. fipi.ru/bank/
. -https://resh.edu.ru/ - Poccuiickas 31eKTpOHHAS
MIEPEMEHHOI).
Pemrenvie JNMHEWHBIX ypaBHeHHi. JIuHelHOE brbanorexa LIOK https://m.edsoo.ru
CIAM I'MA: https://math-ege.sdamgia.ru/ -
ypaBHeHHe ¢ mnapamerpoMm. KomnnuectBo .
17 . . ®DenepanbHbI HHCTUTYT NEJarorHdecKux
KOpHEH JIMHEHHOro ypaBHeHus. Pemnenue u3MepeHHii.https://ege. fipi.ru/bank/
JIMHEHUHBIX YPAaBHCHUH C MapaMETpOM -https://resh.edu.ru/ - Poccuiickas 31neKTpoHHAs
Bbubmuoreka [IOK https://m.edsoo.ru
CIAM I'MA: https://math-ege.sdamgia.ru/ -
18 KBaznparHoe ypaBHEHHE U €r0 KOPHU denepanbHbIi HHCTUTYT NEArOTHYECKUX
nu3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast 3ieKTpoHHast
Bubmuoreka [IOK https://m.edsoo.ru
CIAM I'MA: https://math-ege.sdamgia.ru/ -
19 JIpoOHO-palMOHATLHEBIE YPABHEHUS ®e/iepanbHblii HHCTHTYT I1€1aTOTHYECKIX
n3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 3neKTpoHHas
o ps://m. .
20 BeposTHOCTH COGBITHIT Bubmoreka LIOK https://m.edsoo.ru

CIAM T'UA: https://math-ege.sdamgia.ru/ -
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https://math-ege.sdamgia.ru/

21

OyHKIUYU U TpapUKU

DenepanbHbI HHCTUTYT NeJarormdecKux
u3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 37eKTpOHHas

Bubmuoreka [IOK https://m.edsoo.ru

CJIAM T'HA: https://math-ege.sdamgia.ru/ -

®enepanbHbIi HHCTUTYT [IEAATOTMUECKUX

u3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 37eKTpOHHas

22

IlocnenoBarenLHOCTH U

nporpeccuu. ApupmMeTndeckas mporpeccusi.

Bubmuoreka IIOK https://m.edsoo.ru

CJIAM T'UA: https://math-ege.sdamgia.ru/ -

(Dez[epan},m,lﬁ HWHCTUTYT NCAArOruieCKux

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast aneKTpoHHast

23

IlocnenoBarenbrHOCTH U
nporpeccuu.l’eomerpudeckas mporpeccusi.

bubnuorexa [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

(De;[epanLHLIﬁ HWHCTUTYT NCAArOoruieCKux

n3MepeHuit.https://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast aneKTpoHHast

24

25

26

27

[TpakTHyeckue pacueTsl o Gopmyiaam

Pemienne HEPABCHCTB, CUCTCM HCPABCHCTB

['eomerpuueckue GUrypsl. YIisl.
TpeyrojbHUKY, YETBIPEX YT OJIbHUKH,
MHOT'OYTOJIBHUKH U UX DJIEMEHTHI

['eomeTpuueckue GuUrypsl.

Jusb1. OKpYKHOCTB, KPYT U UX JIEMEHTHI.

Bub6muoteka LIOK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEIarOrHYecKux

nu3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickast anekTpoHHast

bubmmoteka [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

®denepalbHbIA HHCTUTYT NEarOrHYecKux

nu3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 35eKTpoHHast

Bbubnmorexa [{OK https://m.edsoo.ru

CIAM I'MA: https://math-ege.sdamgia.ru/ -

denepalibHbIA HHCTUTYT NIEarOrHYeCcKrX

n3MepeHuil.hitps://ege.fipi.ru/bank/
-https://resh.edu.ru/ - Poccuiickas 3nekTpoHHas

Bubmoreka LIOK https://m.edsoo.ru

CIOAM I'MA: https://math-ege.sdamgia.ru/ -

®DenepanbHbI HHCTUTYT NEJarorHyecKux
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HJ'IOH_IaI[B MHOI'OYI'OJIbHHUKA

TeOpeTI/I‘ICCKI/Ie ACIICKThI

Pemenne TeKCTOBBIX 3a1a4

Bubmoteka LIOK https://m.edsoo.ru

CJIAM T'MA: https://math-ege.sdamgia.ru/ -

®enepanbHbIl HHCTUTYT MEAArOrHUECKIX
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bubmmotexa [{OK https://m.edsoo.ru
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n3MepeHuit.https://ege.fipi.ru/bank/
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FGOMeTpI/I‘-IeCKI/IC 3aJa4d Ha A0Ka3aTcJIbCTBa

FCOMCTpI/I‘-ICCKI/IC 3aJla4y MMOBBIIICHHOMN
CJIOKHOCTH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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