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PabGouass mporpamMmma Kypca BHEYPOUHOU JeATENbHOCTU « TpyaHbIE BOMPOCHI
MaremaTuku. 7 kiacc» (manee — IIporpamma) BKIIOYAET MOSICHUTENBHYIO 3aMHCKY,
cojepkaHue OOy4eHUs, IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHHUS IMPOrPAMMBI,

TEMATUYICCKOC IIJIIaHUPOBAHHC.

HOACHUTEJIBHASA 3AITMCKA

O01mas xapakTepuCcTHKA Kypca

Hacrosimias pabouas mporpamma Kypca BHEYpPOUHOU JesTeIbHOCTH « TpyiHbIe
BOMNPOCHl MaTEMaTUKHU. 7 Kjacc» pa3paboTaHa B COOTBETCTBUM C TpeOOBaHUSMU
denepanbHOro TOCyIapCTBEHHOI0 00pa30BaTEbHOTO CTaHAApPTa OCHOBHOTO OOIIEro
oOpazoBanusa (manee — ®I'OC OOO) u HampaBiieHa HA OPraHMU3aALUI0 O0y4YEHUS
MaTEMaTHYECKOMY COJIEp)KaHMIO, BbIXOJdAmeMy 3a pamku DenepanbHoil paboueit
IporpaMMbl o yueOHOMY TpeameTy «MatemaTuka» (0a30BbIii YPOBEHb) OCHOBHOTO
oOmrero oopaszoBanus (nanee — OPII), ¢ yueTom UCTIOIB30BaHMS BUAOB JIEATEILHOCTH
00y4Jaromuxcs, OTIIMYHBIX OT YPOUHBIX.

[Tpu pazpabotke [IporpaMMbl yYUTHIBAIUCH CAEAYIONINE JOKYMEHTHI:

— nucbMo MunucrepcTBa npocsenieHuss Poccuiickont degepanuu OT S5 HUIOIA
2022 1. Ne TB-1290/03 «O HampaBA€HUM METOJIMYECKUX PEKOMEHIALINII»
MO0 OpraHu3allid BHEYPOUYHOW NEATENbHOCTH B paMKaxX pealu3aiud OOHOBJICHHBIX
deaepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAYAIBHOTO OOIIEro
¥ OCHOBHOT'O 00111ero 00pa3oBaHus;

— pacnopsikenue [IpaButensctBa Poccuiickoit denepanmu ot 19 HosiOpst 2024 T.
Ne 3333-p «O06 yTBEpKII€HUM KOMIUICKCHOTO IJIJaHA MEPONPHUATHIA MO TOBBIIIECHUIO
KauecTBa MATEeMaTUYECKOTO U €CTECTBEHHO-HAyYHOTrO OO0pa30BaHMs Ha TNEPHUO]

110 2030 romay.

AKTYyaJIbHOCTH Kypca
B ycnoBusx peanmn3anvy TakOW CTPAaTErMYECKOW 3aJayu, KakK JIOCTHUKEHHE
TEXHOJIOTUYECKOTO CYBEPEHUTETA CTpaHbl, MEpe] MaTeMaTUYEeCKUM OOpa3oBaHUEM

B 4YHMCJIC TIJIaBHBIX IIOCTABJICHBI CICAYIOINUC NOCIIK: PAa3BUTHC TBOPUYCCKHUX
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U HUCCJEN0BATEIbCKUX CIOCOOHOCTEN OOydYaroImMXcs, UX MOJATOTOBKa B Ipoliecce
oOydyeHuss MaTtemMaTuke K BBIOOpPY mnpodeccuii, CBA3aHHBIX C Pa3BUTHUEM TOYHBIX
M €CTECTBEHHBIX HAyK M TeXHOJOorui. Kak BaKHbIH KOJIMYECTBEHHBIM MOKa3aTENh
MOBBIIICHUSI UHTEPECA K MaTeMaTHKE BBIAEISCTCS POCT KOJUYECTBA BBIMYCKHUKOB,
BBIOMPAIOIIMX HA TOCYJAPCTBEHHOW HUTOTOBOM aTTeCTallMU dK3aMEH M0 MaTEeMAaTHUKe
Ha TpO(QHUILHOM ypOBHE.

OcBoenue  mpennaraemoit  IIporpammbl  crmocoOCTBYET — MOBBIIMICHHUIO
y OOydYaronuxcsi ypoBHS MOTHBAllUM K W3YUYEHUIO MATEMaTHKH, K MPOOJDKEHUIO
uzydenus matematuku B 1011 kimaccax Ha yriiyOJICHHOM ypOBHE M OPUEHTHPYET
Ha BBIOOpP €IMHOTO0 TOCYIAapCTBEHHOI'O S5K3aMeHa IO MaTeMaTHKe MpOQUIbHOrO
ypoBHs. Kpome Toro, ocBoenue npeiaraemoro B [Iporpamme conepikanust mo3BossieT
pacuIMpuTh KPYr peIIaeMbIX MaTEMaTHYECKHUX 3a7ad 3a CUeT BKIIOUYCHUS
poOJIEMHBIX, HECTAaHJAPTHBIX 3ajad, 3a7ad MPUKIAJHOTO XapaKTepa, BBIMOJIHECHHUS
UCCJIEIOBATEIBCKUX PadOT, B TOM YUCJIE C MEKIIPEAMETHBIM CO/ICPKAHUEM, N3YUCHHUS
JOTIOTHUTENIBHBIX BOIPOCOB KaK TEOPETHUECKOT0, TaK M MPAKTUYECKOr0 XapaKTepa.

[Ipenycmotpennnsie [Iporpammoii BHIBI NESATENIBHOCTH — WHAMBUAYaJbHAs
U TPYIIOBas NPOEKTHAs U MCCIENOBaTeIbCKasg AEATEIbHOCTh — CIIOCOOCTBYIOT
Pa3BUTHIO TIO3HABATEIbHBIX, PETYIATHBHBIX W KOMMYHUKATHBHBIX yMEHHI
oOydaromuxcsa. [IporpaMmMa COOTBETCTBYET HJEE PACIIUPEHUS MPUKIATHON
HAIPABJICHHOCTH Kypca MaTeMaTWKH Ha YpPOBHE OCHOBHOTO 00IIEero oOpa3oBaHMS.
Peanuzanmst kypca crmocoOCTBYeT BBISBICHUIO TAJAHTIMBBIX U OJAPCHHBIX
00y4Jarommxcs, MOAICPKKE UX TaJAaHTOB U Pa3BUTHIO CIIOCOOHOCTEH.

B GonpImmHCTBE TEM Kypca MpEeJIoiaraeTcs BhIOJTHEHNE UCCIIEeI0BATEIBCKUX
pabor. YdeOHOe wHccleoBaHME IO MaTeMaTuke B 7-9 Kiaccax mpesmnoiaract
MOJIYYCHHE C)YObeKmugHo HOBOTO ISl OOydYaromierocsi pes3yjbTaTa W HampaBIECHO
Ha OopMUPOBAHUE UCCTEAOBATEIILCKUX YMEHUHN: BBIICIICHNE MPOOIEMBI, OpraHU3aITIs
W aHaJu3 JAHHBIX, BBIJBM)KCHUE THIIOTE3bI, MPOBEPKA TUIOTE3bI, (OPMYIUPOBAHHE
BBIBOJIOB U MPEJCTABICHUE PE3yJbTATOB HA TPAMOTHOM MAaTEMAaTHUYECKOM SI3bIKE.

[Iporpamma mokeT ObITH BOCTpeOOBaHA OOYYAIOUIUMHUCS, KOTOPBIE HMEIOT

HHTCPCC K U3YUCHHUIO MATCMATHUKH, TOTOBATCA K YUACTHIO B OJIMMITIMAaX HIKOJbHUKOB



110 MaTEMATUKE U YIITYyOJIEHHOMY U3yUYEHUIO MaTEMAaTUKH Ha YPOBHE CPEIHETO 00ILETO

o0Opa3oBaHusl.

eas 1 3aqa4m Kypca

Peanuzanus BHEYpOUYHOM JEATEIBHOCTU SBJISAETCS HEOTHEMIIEMOW YacCThIO
oOpa3oBaTeIbHOTO  Mpoliecca, obOecmeynBas B TOM  YHCIE€  BO3MOXKHOCTH
dbopmupoBaHusi 00pa3oBaTEIBHBIX MPOTPAMM PA3JIUYHOTO YPOBHS  CIIOKHOCTH
U HaIpaBJIEHHOCTH C Yy4e€TOM O00pa30BaTENIbHBIX MOTPEOHOCTEM U CIIOCOOHOCTEH
00ydJaromuxcs, BKItOUasi OJJapEHHBIX JIETEH.

Hear IIporpammbel —  o0ecreyuTh  WHIAWBHAyaJIbHBIE  MOTPEOHOCTH
oOydJaromuxcs B HM3YYCHUU COJICPKAHUSI MATEMaTUKH, BBIXOJAIIECTO 3a pPaMKH
porpaMMbl 0a30BOTO YPOBHSI.

3amaum Kypca:

1. IToBbIlIEHHE YPOBHS MaTEMAaTUYECKON MOATOTOBKY 00YYAIOIINXCS, pa3BUTHE
YCTOWYMBOTO UHTEPECA K yUeOHOMY IpeaMeTy «MaTemaThKay.

2. Pa3BuTHE TBOPYECKUX CIOCOOHOCTEH, MPOCTPAHCTBEHHOTO BOOOpaKEHMS,
TEOPETHYECKOTO MBIIUICHUS M MaTEMaTUYECKOW WHTYULHUH, YMEHUW pPacCyKIaTh
JIOTUYECKHU U aHAJIM3UPOBATh CUTYalUU.

3. Yriybnenue u 3akperieHue 6a30BbIX 3HAHUN, (POPMHUPOBAHUE YCTOMYUBBIX
HABBIKOB PEIIECHUSI HECTAHIAPTHBIX U OJTMMIHNAAHBIX 3a/1a4, OCBOCHHE HECTAHIAPTHBIX
MOAXOJ0B U OPUTMHAJIBHBIX PEIICHUM.

4. O3HaKOMJIEHUE C JOMOJHUTEIbHBIMH pa3ielaMid MAaTEMATHKH, BBIXOISIIIIIMU
3a paMKu 0a30BOTO Kypca.

5. BocriutaHne €amMOCTOSITETBHOCTH, HACTOMYMBOCTH M OPTraHU30BAaHHOCTH
B XOJI€ PEUICHHUS CIO0KHBIX 3a]1a4.

6. PazBuTue HaBBIKOB KOMAaHAHOW pabOThL, JPYKECKOTO CONEPHUYECTBA
Y 3J0pOBOM KOHKYPEHIIUU CPEAN CBEPCTHUKOB.

7. IlonrotToBka 00y4arouMxcsi K y4aCTUIO B IIIKOJIBHBIX, PAHOHHBIX, TOPOJACKHX,
PErHOHANBHBIX, BCEPOCCUICKUX OJUMIIMAAAaX, KOHKypcax U COPEBHOBAHMSIX

10 MaTCMaTHKE.



8. [loBblllieHHE  ypOBHS  TPpaMOTHOCTH B OOJacTH  HMCHOJb30BaHUS
«MaTeMaTUYECKUX MaKETOBY», 00ECTIEYMBAIOIIUX aBTOMATHU3AIMIO MTPOIIECCOB MOUCKA,
aHanu3a, oOpabOTKH, co3maHusi, nepedauu, QopMmanuzanuu (B BHAE CTaTHYECKUX
Y TMHAMUYECKHUX TpaUKOB, JUArpamMM U MIPOUYNX BU3yaIU3allUuid pe3yIbTaTOB aHAIN3a
U MaTeMaTUYEeCKMX 3aKOHOMEpPHOCTEH) B TMpolecce Yy4yeOHOW JeATeIbHOCTH
MIPU U3YYEHUU MaTEeMaTUKH.

9. PazBuTHe TBOPUECKUX CITIOCOOHOCTEH, TEOPETUIECKOT'O MBIIIVICHHS] HA OCHOBE
UCITIOJIH30BaHUS [IU(PPOBLIX MHCTPYMEHTOB (B TOM YHCJIE «MATEMATHYECKUX TTAKETOBY)
B 00JIaCTH  MOJEIUPOBAHUS, HMUTAUM W HMHTEPHIpPETAMU  aOCTPAKTHBIX
MaTeMaTHYEeCKUX 00OBEKTOB U 00pa30B B BU/JIC PA3TUYHBIX BU3YyaJIU3aIUii (B TOM YHCTIE
IPOCTPAHCTBEHHBIX OOBEKTOR).

[Iporpamma pa3zpaborana ¢ ydeToM pekoMmeHaalui denepaabHOll pabdodeit
IporpaMMbl BOCIIUTaHMsI. B 4aCTHOCTH, OHA YYUTBIBAET TICUXOJIOTO-TIEarOTHYECKHE
0COOEHHOCTH COOTBETCTBYIOIIECH BO3PACTHON KATETOPUU OO0 yUarOIIHNXCS.

Takum oOpazom, peanuzanusi [IporpaMMbl  CONEHWCTBYET MOMYYEHHUIO
CIEAYIOIINX PE3YJIbTATOB:

— JOCTHXEHHE 00Yy4YaIoUMUCS TJIAHUPYEMBIX JIMUHOCTHBIX, METAPEIMETHBIX
U TPEAMETHBIX PE3YIbTATOB, B T. Y. COOTBETCTBYIOIIMX YIIIYOJICHHOMY YPOBHIO
U3YUYEHUSI MaTEMATUKU;

— pa3BUTHE TUYHOCTU O0ydYarOMUXCs, POPMUPOBAHUIO U yIOBIECTBOPEHHIO UX
COIMAJIEHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTEH;

— caMopeanu3anys 00yJaronMXxcs Yepe3 y4acTue BO BHEYPOUHOM I€ATEIIHHOCTH.

MecTo Kypca B 00pa3oBaTejIbHOM IpoLecce

Bo ®I'OC OOO nns o6si3aTeNbHOTO OOYYEHHS] yTBEP)KICHBI JBA ypPOBHS
OCBOCHHS paboO4YuX MporpamMM MO MaTeMaTuke: 0a30BBIA W YrTyOJICHHBIA, HAUMHAS
¢ 7 wmacca. CoxmepxaHue TpOrpaMMbl TO MaTeMaTuke (yriayOJeHHBIM YPOBEHBD)
HalpaBJICHO Ha  YyJOBJIETBOPEHHE TMOBBIINIEHHBIX 3alpoCOB  OOydarouuxcs,

CTpeMsIIuXCcs K 0osee TIIyOOKOMY OCBOCHHIO MPEIMETHBIX pe3ysibTaToB. [Iporpamma



Kypca BHEYPOUYHOH JeATeNbHOCTH «TpyJHBIE BONMPOCHI MAaTEMAaTHUKW) HAMNpaBlICeHA
Ha pacUIMpeHUe 3HAHUM 00y4JarolIuXcs 0 MaTeMaTHKe JIJIsl KIIACCOB C 00s13aTeNIbHBIM
0a30BBIM YPOBHEM O0YUCHMSI MaTEMAaTHKE.

TeMaTndeckoe MIaHUPOBAHUE B IPOTPaMMe Kypca BHEYPOUHOH IE€SATEIbHOCTH
«TpynHble BONpPOCHl MAaTeMaTUKW» COCTaBJICHO TakK, YTO pPaclpelIesICHUE
COJIEpKaTeNbHBIX Pa3/IeIOB B HEM CHHXPOHU3UPOBAHO C 0053aTEIHHOM MPOTPaMMOi
0a3zoBoro ypoBHs. Peamuzanusi conepskaHusi mpemyiaraercsi B (opmMax, OTIMYHBIX
OT ypouHbIX. CIeyeT OTMETUTD, YTO JAHHBIN KYpC B OCHOBHOM IIIKOJIE BBICTPAauBAaCTCA
HE TOJBKO Ha paCHIMPEHUH MAaTEMaTHYECKOTO CoJep>KaHus 0a30BOTO YPOBHS,
HO Y Ha MOBBIIIEHUU YPOBHS CI0KHOCTH 3aJ1a4, MPeJIaraeMbIX JJIs1 PEIICHUS.

PabGouass mporpamma kKypca BHEYPOUHOU AeATENIbHOCTH «TpyaHbIE BOMPOCHI
MaTeMaTUKW» TMpeJHa3HaYeHa U1 peaiu3auMd B 7-9 Kjaccax M HampaBi€Ha
Ha JIOCTKEHHE OOYYaIIIMMUCS TUIAHUPYEMBIX pe3ynbTaToB. [lociienoBaTebHOCTD
U3Y4YEHUs TEM Kypca COBIIQJaeT MO BPEMEHU C HM3YUYEHHEM Kypca MAaTeMaTUKH
(anmreObpbl U TEOMETPUH) OCHOBHOM WIKOJIBI 0a30BOrO YPOBHS, BCE TEMBbI
10 BO3MOKHOCTH CHHXPOHU3HPOBAHBI C 0A30BBIM KYpCOM MAaTE€MAaTHKH MO KJIaCCaM.
Tembl 1o anredpe U TEOMETPUU YEPEAYIOTCS, YTO IO3BOJSIET MAaKCHUMAIbHO
npUOIU3UTH UX TI0O BPEMEHU U3YUYeHHUs K OCBOEHHUIO 0a30BOT0 Kypca.

[Tpu peanuzanuu [Iporpammel nepBasi 3aj1a4a y4uTesss COCTOUT B TOM, YTOObI
co37aTh HEOOXOAUMbIC YCIOBUS Il MPUOOPETEHUS U PA3BUTHUSI YMEHUI, CBA3aHHBIX
C IPOBEJICHUEM HCCIIEAOBAHUN HA MATEMATUUYECKOM CoJepKaHuu. [l peleHus 3Tou
3anauu B [IporpamMmme 0003HaueHO MECTO U C(HOPMYITUPOBAHBI TEMBI JIJISl TPOBEICHMUS
HCCIIeIOBATEILCKUX paloT.

Bropas 3agaya yuurtens no peanuzauuu [IporpamMMmel cBsi3aHa ¢ BO3MOKHOCTBIO
co3daTh yCIOBUA s OOpaOOTKM W TpencTaBiIeHUsS WHHOPMAIMK HAYIHOTO
cojepkanusi (B TOM 4YHCIE C MCHOJIb30BaHHEM IU(POBBIX HHCTPYMEHTOB)
MpU  OPraHU3alvHd WHAUBHAYAIBHOM MW TPYIIOBOM NPOEKTHOM JESATEIBHOCTH.
JIns ycnemHoW peanu3alnd CIEHAPUEB IMPOEKTOB PEKOMEHAYETCA HCIOJIb30BaTh

MEepCOHAIbHbIE KOMIBIOTEPHl C YCTAHOBJIEHHBIMU O(PUCHBIMU MpOorpaMmaMu



U goctynoM K cetn MHTepHeT (KaKk MHUHUMYM OJWH KOMITBIOTED ISl KaXKIOU
IPYIIIBI).

@opMBl  ACSATETHHOCTH  OOYyYaIOUIUXCA  IMPEAyCMAaTPUBAIOT  AKTUBHOCTH
U CaMOCTOSITENFHOCTh, COYETAIOT WHAMBUAYAIBHYIO W TPYNIOBYIO paboTy,
OTJIMYAIOTCSA OT YPOYHBIX OOJie€ IIMPOKHUM HWCIIONH30BAHUEM HCCIIEIOBATEIBCKOM
U TPOCKTHOW  JESATENbHOCTH, pEIICHWEM HEeCTaHAApTHBIX 3a7ad W Jp.
CTpykTypupoBaHHE TEMaTHYECKOTO IUTaHWpoBaHUs B [IporpamMme COOTBETCTBYET
HOPSAKY M3YUEHHUS pa3[esioB WU TeM ailreOpbl M TE€OMETPUHM B OCHOBHOWM IIIKOJIE
U TEM CcaMbIM OOECIeUMBaeT MPEEMCTBCHHOCTh YPOYHOM W BHEYPOYHOU
JeSITeTbHOCTH.

Peammzarust  IIporpaMMbl — mpeamosaraeT codeTaHWe pasIUuYHBIX  (HopM
IPYMIIOBO# paObOTHI (AUCKYCCHS; MATEMAaTHIECKOE COPEBHOBAHUE; MPAKTUKYM; BHIOOD
TEMBbl TPOEKTa, IUIAHUPOBaHWE pabOT, pachpeleieHne poJield, B3aUMOOIEHKA
IIPU BBITIOTHEHU U TPYTIOBBIX TPOEKTOB U UCCIIEIOBAHNN) U MHANBUIYATbHON PaOOTHI
(BBIMOJTHEHUE WHAMBUAYAJHLHOTO HMCCIEIOBAaHUS, B TOM YHUCJE C HCIOJIb30BaHUEM
U(GPOBBIX HHCTPYMEHTOB; MPOBEJEHUE YCTHOTO OOOCHOBaHUS TIPU PEIICHUU
HECTaHJAPTHBIX 3a]lay, 3a7a4 MOBBIIIEHHOTO YPOBHS CJOXKHOCTH; IIOCTPOCHUE
MAaTEMaTUYECKUX MOJENIeld, WX HCCIEIOBAaHME; HHTEPIPETAUs TOJTYyYEHHBIX
PE3YNIBTATOB MPH PEIICHUH 3a/1a4 C MEKITPEAMETHBIM U MMPAKTUYECKUM COACPIKAHUEM;
MOUCK, UWHTEpIpeTanus, MnpeoOpa3oBaHe U TNPUMEHEHHE MaTeMaTHYeCKOU
uH(pOpPMAIINN; CaMOCTOSITEIbHOE OTKPBITHE HOBOTO MaTeMaTU4YecKoro (axra).
Hcnonb3oBanue Takux GopM pabOTHI TOMOTAET Pa3BUBATh y OOYYAIOIIMXCS, C OJTHON
CTOPOHBI, HaBBIKM BOCHPHUSTHS HOBOM WHGOOpPMAIMU TpH Pa3IUYHBIX (GopMax ee
Mo/auu, a C JIPYrol CTOPOHBI — AKTUBHOCTH, CAMOCTOSITEIBHOCTh M CIIOCOOHOCTH
Kk TBOpuecTBY. OcBoenue I[IporpaMMmbl HOKHO AOMONHSTH W Pa3BUBATh 3HAHUSA
U yMEHUs OOydYarommxcs B 00JaCTH MAaTEeMaTHKH, OPUEHTHPOBATh MX Ha OOydeHUE
B CpeIHEW IWIKoJe B KiaccaX, NPEeIyCMaTPUBAIOMINX OCBOCHHE MATEMATUKHU
Ha YIUIYOJICHHOM YpOBHE, B YAaCTHOCTH TEXHOJOTHYECKOTO TpOdUis, a TaKKe

croco0CTBOBATh COLMAIBHOMY (DOPMHUPOBAHUIO TUYHOCTH O0YUaIOIINXCS.



[Iporpamma kypca paccuntaHa Ha 204 yaca B TEUEHHE TpeX JIeT OOydeHUs
B 7-9 kiaccax (68 yacoB B KaXXJIOM KJlacce) MpU NPOBEICHUU 3aHATUN OJMH pa3
B Heaemo. lLlenecooOpa3HbIM — SBISETCA 4YEpeAOBAaHME TEM  3aHATHH C
anredpanvyeckKuM U reOMeTPUUECKUM COJEPKAHUEM.

B 3aBucMMOCTM OT KOHKDETHBIX YCIOBMM peanmusanuu [IporpamMmel
U KOJMYecTBa OOy4YaroIMXCcs JOMycKaeTcss (OpMUpOBaHUE TPYII U3 O0YyHArOMIMXCA
Pa3HbBIX KJIACCOB B Ipeaenax 0JHOM napauienu. [IporpaMma MOKET peaan30BbIBATHCS
o0Opa3oBaTeIbHON OpraHu3aluell caMoCTOSATEIBHO JUO0 HA OCHOBE B3aMMOJIEHCTBUS
C IPYTUMHU OPraHU3alMsIMU, OCYIIECTBISIIOIMMU 00pa30BaTEIbHYIO AESTENbHOCTb.

[lo ycMOTpeHMIO Yy4HUTeNls HEKOTOPBhIE 3aHATUS MOTYT OBITb HCKIIOYEHBI
WM 3aMeHEHbI. PekoMeHayercs BKIFOUUTH B [IporpaMmy pernoHanbHblii KOMIIOHEHT:
DKCKYpPCUM Ha TMPEONpUATHS, B PETUOHAIbHBIE MY3€H, BY3bl TEXHHUYECKOM
HAIPABJICHHOCTU /I TIOBBIIICHUS HWHTEpeca OOYyYalolmUXcsl K MPaKTHYECKOMY

U3y4eHHIO TTpodeccuil, CBI3aHHBIX C MATEMATUKOM!.



COAEPKXAHUE OBYYEHUA

7 KJIIACC

JuieMeHThI HcTOpur. O0ue noHsATUA reomeTrpuu. OcHOBHBIE GUTYpPBI

Hctopust BOBHUKHOBEHUS U pa3BUTUA reoMeTpud. [loHATHSA: akcuoMma, Teopema,
CBOWCTBO, MPU3HAK, IOKA3aTEIbCTBO, onpeaeiacHue. MHCTpyMEHTHI U1l U3MEPEHUN U
NOCTpOEHU. B3auMHOE pacmnosiokeHHe TO4YeK Ha MpAMoil. M3MepeHue MINHBI
OTpEe3Ka, pacCTOSIHUE MEXKY TOUKaMu. B3anmHoe pacnonoxkeHue npsimbeix. Jlomanas.
Bunber nomaneix. JlnuHa somanoii. MHoroyronsHuku. [lepuMeTp MHOrOyroiabHHUKA.
[ToHsiTHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJILHUKAX.

Yucia v B1yuc/jaeHus. eJqumMocTb

[Ipusznaku genumocTu: (GOpMYyJIUpPOBKA U J0OKa3aTelbCTBO. Pelienune 3amad
MOBBIIICHHON  CJIOXXHOCTM  Ha  JIEIUMOCTh.  PellleHne  CIOKETHBIX  3ajay
apu(pMETUIECKUM METO/IOM.

Hccnedosamenvckas paboma. NeIUMOCTh U €€ CBONCTBA.

AsreOpanyeckue BbIPaKeHUs

CrereHd, MHOTOWIEHBI, TPeOOpa30BaHUE MHOTOWIECHOB, JIEUCTBUA C
MHOrowieHaMHd. MHorowieH craHgapTHoro Buga. CrteneHb MHorowieHa. KopHu
MHoOroujieHa. Haxoxienne kopHerd MHOrowieHa. JlokazarenbCTBO TOXKAECTB. Pa3Hbie
IIOAXOJIBI K JI0Ka3aTeJIbCTBY TOXKIECCTB.

Hccnedosamenvckas paboma: Kak HAMTH KOPEHb MHOTOUWIEHA?

Tpeyroabuuku. IIpusHaku paBeHCTBA TPEYroJ1bHUKOB

TpeyronbHuku. PaBHbIE TPEYroJbHUKH B T€OMETPUUECKUX KOH(MUTypausix.
IIpn3Haky paBeHCTBA TpEYroNbHUKOB. [IpuM3HakM paBeHCTBA MNPAMOYTOJIbHBIX
TPEYTrOJbHUKOB. [lepreHauKyIIsip 1 HaKJIOHHAs.

YpaBHeHUS U CUCTEMbl YPABHEHH I

JIunelinple ypaBHEHUS U UX cucTeMbl. OnpeniesieHne Yyuciaa KOpHER JIMHEITHOTO
ypaBHeHUs. PenieHne NTMHENMHBIX YpaBHEHHH, COIEpPKAIIUX 3HAK Monayis. Pemenue
JIMHEMHBIX YpPAaBHEHHI C mapaMeTrpamu. PelieHue CucTeM JIMHEWHBIX YpaBHEHUU

pasHbIMKU METOAAMHU.
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Hccneoosamenvcrkas paboma: IJMHEWHbIE YpPAaBHEHMs, COJIEp)KallMe 3HAK
MoxayJisa. [locTpoeHust ¢ mOMONIBI0 TUPKYIs U JuHEeHKkn OOOCHOBaHMS MPOCTEHIINX
ITIOCTPOEHMH, ATAIIbI 3a7]a41 Ha IOCTPOEHHUSI, PELIEHUE 3a/1a4 HAa IOCTPOCHHUE HUPKYJIIEM
Y JINHEWUKOM.

OceBasi cumMmeTpus

durypsl ¢ oceBor cumMmeTpuen. IIpumepsl CHMMETpUM B OKPYIKarOLIEM MUpE.
IIpoexm.: cUMMETpPHS B OKPYKaIOILEM MHPE.

MHOroyroJibHUKHM U reoMeTpu4ecKue HePpaBeHCTBA

CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA W BHEIIHUX YTJOB BBIMYKJIOTO
MHOTOyrojbHUKa. COOTHOIIEHUS MEXJIy CTOPOHAMU W YIJIaMU TPEYroJibHUKA.
HepagenctBo TpeyronbpHuka. HepaBeHCTBO 0 mimHe JiomaHoW. HepaBeHCTBO Mexy
MEPIEHINKYIIAPOM YU HAKIIOHHOW. PaccTOsSIHME OT TOUKHU 10 TIPSAMOM.

Hccneoosamenvckasn paboma: TeOMETPUIECKUE HEPABEHCTBA.

DOyHKIUA

ITouck oOmacth ompedeseHUss W MHOXKECTBa 3HAUeHUW  (PYHKIUH.
Hcnonb3oBaHue paznuyHbIX crocoO0B 3ananus ¢yHKuud. Mcnonb30BaHue CBONCTB
byHKIMA U1 aHanmu3a TpaUKOB pealbHBIX 3aBUCUMOCTEH (HYIM () yHKIHH,
IPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIMM, MPOMEXYTKA BO3pACTaHUs U yObIBAaHUS
dbyHKIIMM, HamOoJbIlIee W HaWMeHbIee 3HadueHus (yHkiuu). I'paduku, KycodHo-
3a/1aHHBIC (PYHKIIUH.

Hccneoosamenvcras paboma: cpaBHEHUE CBOWCTB (YHKIIMUA U MX TPapUKOB B
3aBUCUMOCTH OT IapaMeTPOB.

I'eomeTpuyeckune MecTa TOYEK

B3anmHOe pacnonoxeHue OKpyKHOCTU M NpsMou. [Ipumepsl reoMeTprudeckux
MECT TOYEK Ha IUIOCKOCTU. METOJl reOMETPHUYECKMX MECT TOYEK IPU PEUICHUU

IrCOMCTPHUUICCKHUX 3aa4.
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IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOYHOMH
JAEATEJIBHOCTHU «TPYIHBIE BOITPOCbBI MATEMATHUKW»

Peanuzanus nporpamMMbl Kypca BHEYPOUYHOU AeATENbHOCTHU « TpyIHBIE BOIIPOCHI
MaTeMaTUKW» HampaBleHa Ha oOecledyeHue JOCTWKEHUs  00ydarouuMucs

JIMYHOCTHBIX, MCTAITPCAMCTHLIX U IMTPCAMCTHBIX O6p3,30B3.TCJIBHBIX PE3YJIbTATOB.

JINMUHOCTHBIE PE3YJIBTATDI B yactu:

— MAaTPUOTHYECKOT0 BOCIHHMTAHMS: TMPOSBICHUE HHTEpeca K MPOILIOMY
Y HACTOSAIIEMY POCCUMCKOM MAaTEMATHKH; [IEHHOCTHOE OTHONIEHHE K JTOCTHXKEHUSIM
POCCUMCKMX MAaTEMATUKOB U POCCUHCKON MaTeMaTUUYECKOH IIKOJIbI, K UCTIOJIb30BaHUIO
ATUX JIOCTIKCHUH B IPYTrUX HAyKaX W MPUKIAIHBIX chepax;

— IPaXJAAHCKOT0 M [JAYXOBHO-HPABCTBEHHOr0 BOCIHHUTAHUA: TOTOBHOCTH
K BBITIOJTHEHUIO 00sI3aHHOCTEN Irpak/laHWHA U pean3allii €ro Mpas; MpeICcTaBlIeHUe
0 MAaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHHIA,
IOpoLeayp TpakIaHCKOro oOiiecTBa (HampuMmep, BBIOOPHI, ONPOCHI), TOTOBHOCTH
K OOCYXICHHIO ITUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH>)KEHUM HAayKH; OCO3HAHHE BAXHOCTH MOPAIbHO-3TUUECKUX MPUHIUIIOB
B J€ATEIbHOCTH YYEHOT0;

— TPYAOBOr0 BOCHHMTAHHUSI: YCTAaHOBKAa HAa AaKTUBHOE YYacTHE B PEIICHUU
MMPAKTUYECKUX 3a7a4 MaTeMaTHUYE€CKOW HAIPaBICHHOCTH; OCO3HAHUE BAXHOCTHU
MaTeMaTU4eCcKOro O0Opa3oBaHMs Ha NPOTSHKEHUUM BCEH JKU3HHM Il YCHEITHOM
npoecCHOoHanbHOM NESITETbHOCTH M Pa3BUTHE HEOOXOIUMBIX YMEHUN; OCO3HAHHBIN
BEIOOpD W TOCTPOCHWE WHIWBHUIYATHHOW TPACKTOPUH OOpa30BaHMsI M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

— 3CTeTHYECKOI0  BOCIHHMTAHMS:  CIIOCOOHOCTH K  DMOIMOHAJIBLHOMY
U OCTETHYECKOMY BOCIPHUITHIO MaTeMAaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUH,
pacCyXJIeHUI; yMEHUE BUACTh MATEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

— HEHHOCTH HAYYHOI0 IO3HAHMSA: OpHUCHTAIUMSA B  JCATEIBHOCTH

Ha COBPECMCHHYIO CUCTCMY HAY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX
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pa3BUTHA YEJIOBEKA, MPUPOJIBI U OOIIECTBA; MOHUMAHUE MAaTeMaTUYECKON HAyKU Kak
chepbl UeT0BEYECKOM NESITEILHOCTH, STAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIs1 Pa3BUTHS
UHUBUIN3ALAN; OBJIAJCHUE A3BIKOM MATEMAaTUKUM M MAaTEMAaTHYECKON KYJIbTYpOll Kak
CPEICTBOM  TMO3HAaHWS  MHUpA; OBJAJCHUE  HABBIKAMU  HCCIIEIOBATEIbCKOMN
NEATEIIbHOCTH;

— (¢u3nyeckoro BOCIHMTAHHMS, (POPMHUPOBAHUA KYJIBTYPbl 310POBbA
U SMOUHMOHAJIBHOrO 0JIaromoJy4msi: TOTOBHOCTh MPUMEHAThH MaTEMaTUUYECKHE
3HAHMS B UHTEPECaxX CBOETO 3/I0POBbs, BEJCHUS 3J0POBOr0 00pasza *U3HU (340pOBOE
nuTaHue, cOalaHCUPOBAHHBIM PEKUM 3aHSATUN U OTAbIXa, peryispHas (uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTb HaBbIKa peduiekcuu, MpU3HAHWE CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

— JIKOJIOTHYEeCKOro BOCIIUTAHUA: OpUEHTALUS Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUN JIUIS PEIICHUS 3a7a4 B 00JACTH COXPAHHOCTH OKPY Karolen
Cpeabl; IUIAHUPOBAHHE IIOCTYNKOB M OLEHKa HMX BO3MOXHBIX IOCIEICTBUI
IUISL  OKpY Kalollled Cpebl; OCO3HAHUE TIJI00aTbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JIeM U IMyTel X pelieHus;

— aJanTaluy K HU3MEHAKIIMMCS YCJOBHSIM COUHUAJBHOW W NPHPOAHOI
cpeAbl: TOTOBHOCTh K JEHCTBUSIM B YCJIOBHUSIX HEONPEIEIECHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUUECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCS y APYTUX JIOJEH, MTPHOOpPETaTh B COBMECTHOM NEATEILHOCTH HOBBIC
3HAHMSI, HABBIKA M KOMIIETCHIIMM U3 OIBITA JIPYTUX; HEOOXOAUMOCTh (HOPMUPOBATH
HOBBIC 3HAHUA, (OPMYITHPOBATH HJICH, TIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSX,
B TOM YHCJI€ paHee HE HM3BECTHBIX, OCO3HABaTh NE(MUIUTHI COOCTBEHHBIX 3HAHUU
U KOMIIETEHTHOCTEH, IUIAHUPOBaTh CBOE pPa3BUTHE; CIIOCOOHOCTh OCO3HABAThH
CTPECCOBYK) CHUTYyalHIO, BOCIPUHMMATh CTPECCOBYIO CHUTYalMI0 KAaK BBI3OB,
TPeOYIOMINII KOHTPMEpP, KOPPEKTUPOBATh MNPUHUMAEMbIE pELICHUS U JEUCTBUS,
(dbopMyIHpOBATH U OIICHUBATH PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT;

— BOCHUTAHUA WHPOPMALMOHHOM KYJbTYPbI: TPOSBICHUE HHTEpECA

K HCIIOJIB30BaHHUIO I_[I/I(prBBIX TEXHOJIOTUI AJIs1 OIITUMH3aluK IIPpOHCCCOB IIOUCKA,
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aHanusza, o0OpaOOTKW, CO3JaHMs, TNepeladyd MaTeMaTH4ecKod uH(pOpMalu
U BU3yaJIM3alMii MaTeMaTH4YeCKHX 00OOIIEHUI U pe3ylbTaTOB aHalu3a; TOTOBHOCTD
K HUCIONB30BAaHUIO IM(PPOBBIX HWHCTPYMEHTOB IS  BBIMOJTHEHHS  Y4eOHOM
ACSITENPHOCTH TPH HM3YyYEHUH MAaTeMaTHUKH; CIIOCOOHOCTH MPHUMEHSTHh HHU(PPOBBIC
WHCTPYMEHTHl B YCJIOBHAX pEAIM3allMd MEp MO MPEAYNPER JACHUI0 BO3MOKHBIX
HETaTUBHBIX MOCIEACTBHIA aKTHBHOTO U CHCTEMATHYECKOTO NMPUMEHEHUS IU(PPOBHIX

TEXHOJIOTUM B y‘le6H]'::IX OeJIsaX.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBeEpPCAJIbHbIE yUeOHbIE TeHCTBUS

basosvie nocuueckue deticmaus:

— BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTUUYECKUX
00BEKTOB, TIOHATUN, OTHOIICHUN MEXKIY MOHATUAMH, (OPMYIUPOBATH ONPEIACICHUS
NOHSITHM, YCTaHaBIMBATh CYIIECTBEHHBIH TPHU3HAK KIacCU(PHUKALMUA, OCHOBAHUS
1St 00001IIEeHNs U CPAaBHEHUS, KPUTEPUU ITPOBOJIUMOT0 aHAJIN3a;

— BOCHIpPUHUMATH, (GOPMYJIHPOBATH U  NPeoOpa3OBbIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

— BBISBIIATH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTENW W IPOTUBOPEYMH;

— JenaTb BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JETyKTUBHBIX
Y MHJIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

— pa3bmpaTh JOKA3aTEeNhCTBA MATEMATHUYECKUX YTBEPKACHHA (MIPSMbIE
Y OT IPOTHUBHOTO), TPOBOAUTH CAMOCTOSITENILHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX (DaKTOB,
BBICTPauBaTh apryMEHTAIIUIO, NMPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSThH
METOJ] MAaTEMAaTH4YECKON MHIYKIIMHU, OOOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh cHoco0 pelieHus y4yeOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB PEUICHUs, BHIOMPATh HauboJee MOAXOASIIINI C YyYeTOM CaMOCTOSITEIBHO

BBIJICJICHHBIX KPUTEPUEB).
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basosvie uccnedosamenvckue oeiicmeus:

— HCIIOJIb30BAaTh BOIMPOCHI KaK MCCIEIOBATENbCKHI WHCTPYMEHT IO3HAHMS,
bopMynrpoBaTh BOITPOCBI, bukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSITETIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBAThH CBOIO MO3HIINIO, MHEHHUE;

— MPOBOAUTH TIO CaMOCTOATENHHO COCTABJICHHOMY IIIaHy SKCIIEPUMEHT,
UCCJIEIOBAHWE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0beKTa,
3aBUCUMOCTEH 00BEKTOB MEXKAY COOOI;

— CaMOCTOATENBHO (HOPMYIHPOBATH OOOOIICHHUS W BBIBOJABI MO pPE3ysbTaTaM
NPOBEJACHHOTO  HAOJIONIEHUS,  WCCIICIOBaHMs,  JKCIICPUMEHTa,  OIICHUBAThH
JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA;

— MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TaKXKE BBIIBUTATH

MMPCAITOJIOKCHUS O €TI0 pa3BUTHH B HOBBIX YCIIOBHAX.

Paboma c ungpopmayueii:

— BBIABIAITH HENIOCTATOYHOCTh M HW30BITOYHOCTh WHQPOpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JUIS PEIICHUS 3a/1a4H,

— BBIOWpaTh, AaHATU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETHPOBATH
MHQPOPMAITHIO Pa3IMIHBIX BUIOB U ()OPM TIPEICTABICHUS;

— BbIOMpaTh (QopMy mpencraBieHUs HWHPOPMANMH ¢ HLIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMU, THarpaMMaMi, HHOM TpaduKoi 1 UX KOMOMHAIIUSMH,

— OLICHWBAaTh HAJEKHOCTh HWHPOPMAIMK TI0 KPUTEPHUSM, MPENTIOKEHHBIM

WM CPOPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

— BOCIPUHUMATH U (DOPMYIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMU
U TeJIsIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U THCBMEHHBIX TEKCTax, JaBaTb NOSCHEHWS N0 XOAYy pEIICHUs 3a]1a4H,
KOMMEHTHUPOBATH MOJIYYECHHBIN PE3YJIbTAT;

— B X0j/ie 00CYXKJI€HHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMOUl TEMBI,

HpO6JIeMBI, pemaeMoﬁ 3aJa41, BbICKA3bIBATb WACH, HALICJIICHHLIC Ha ITONCK PCIICHMA,
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COMOCTAaBJSAITh CBOU CYXKACHHS C CYXKICHHUAMHM JPYTUX YYAaCTHUKOB JHMAJIOTa,
0OHapy’KMUBATh PA3TUYHUE U CXOJICTBO MO3UIUH, B KOPPEKTHOU popMe (HOpMYTUPOBATH
pa3Horacus, CBOM BO3paKEHHUS;

— NPEJCTaBIATh Pe3yJbTaThl PEIICHUS 3aJlauH, SKCIEPUMEHTa, UCCIIeIOBaHus,
MIPOEKTa, CaMOCTOSATENbHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aj]ad
MPE3EHTALMU U OCOOEHHOCTEN ayAUTOpHUY;

— TMOHHUMATh M MCHOJb30BAaTh MPEUMYIIECTBA KOMAaH/IHON U MHAUBUAYaTbHON
paboThl TpH pELIEHWH Y4yeOHBIX MaTeMaTHYeCKUX 3ajad, MPUHUMATh ILEb
COBMECTHOW J€ATEIbHOCTH, IUJIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOTHI,
pacnpenensTh BUABI paboOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC M pPE3yJbTatr
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

— Y4acTBOBAaTh B I'PYIIOBBLIX (popmax paboTsl (00CyXIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U MHBIE); BBIMOJHATH CBOIO YacTh PabOThl U KOOPJIUHUPOBATH
CBOM JIEHCTBUSl C JAPYTMMHU WIEHaMU KOMaH[bl, OIICHMBATh KAaueCTBO pe3yibTaTa
M KauecTBO CBOETO BKJIaJa B OOIIMH pe3ysbTaT 10 KPUTEPUSIM, CHOPMYIUPOBAHHBIM

Y4aCTHUKaMH B33HMO,Z[CI>'ICTBH}I.

Pery/isiTUBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe IelicTBUSI

Camoopeanuzayusi:

— BBIBIIATH MPOOJEMBI IS PEUICHUs B )KM3HCHHBIX U yYEOHBIX CUTYaIUX,
OPUEHTHUPOBATLCS B PA3IMYHBIX IMOJAXOAAX MPUHATUS PelICHUN (MHIUBUIyaTbHOE,
IPYIIIOBOE);

— CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM pEIICHUS 3a1auyd (WJIh €ro
4acTh), BEIOMPATH CIIOCOO PEIICHUS C YIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YUYETOM

HOBOW MH(OpMAIIHH.

Camokormpony:
— BIIaJIETh CIIOCOOAMM CaMOIPOBEPKHA, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa

pPeUICHUA MaTeMaTHYEeCKOU 3aJa4ynu, CaMOMOTHBallMH U pe(l)HeKCI/II/I;
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— IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a7a4H,
BHOCUTBH KOPPEKTUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATA JEATEIBHOCTH IOCTABICHHOW LEIU
U YCJIOBUSM, OOBSCHATh NPUUMUHBI TOCTHKEHUS WA HEJOCTUKEHUS LEIH, HAXOIUTh

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IOMOYUOHANbHBILU UHMENTICKI.!
— BbIpaXaTh SMOIIMU TPU HU3YYCHUU MATEMATHUYECKUX OOBEKTOB M (PAKTOB,

AaBaTb SMOIMOHAJIBHYIO OLICHKY PCIICHUA 3a1a4U.

IPEIMETHBIE PE3YJIBTATDBI

[IpeameTrHbie pe3yabTaThl OCBOCHMsSI MPOTPaMMbl YUEOHOTO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Hcnonp30BaTh MOHATHS MHOKECTBA HATYpaJIbHBIX YMCEJ, MHOXKECTBA LIEJIBIX
Yucel, MHOXECTBA pAlMOHAIBHBIX YHCEI IMpPU PEIIEHUH 3a/4ad, MPOBEICHHUU
paccyKIeHUI U JOKa3aTeJIbCTB.

[TorumaTh ¥ OOBACHITH CMBICI MMO3UIIMOHHOM 3aMMCH HATYPaIBHOTO YUCIIA.

BoimonHaTh, couyeTass yCTHbIE W MHUCbMEHHBIC TPUEMBI, apuPMETUUYECKUE
JNEUCTBHS C PallMOHAIIBHBIMM YHUCJIAMU, MCIOJIb30BAaTh CBOMCTBA YHCEN U MpaBUja
JNEUCTBUN, IPUEMBI PALIMOHAIBHBIX BBIYUCIICHUM.

BrINOJHATE JEUCTBUS CO CTENEHSAMU C HATYPaJbHBIMU MOKA3aTEISIMH.

Haxonute 3HaueHUsT YUCIOBBIX BBIPAXCHUM, COAECPXKAIUX PALUOHAIbHbBIC
YKClia U CTENEHU C HATypaJIbHBIM MMOKa3aTeJIeM, PUMEHSITh Pa3HOOOpa3HbBIE CITOCOOBI
W TIpUEMbl BBIYHCIICHUS, COCTABISATh W OLCHHUBATH YHCIOBBIE BBIPAKECHUS
MIpU PEIICHUHU MPAKTUUECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OKpyrJIsITh 4KClia ¢ 3aIaHHOM TOYHOCTBIO, @ TAK)KE MO CMBICTY MPAKTHYECKON
CUTyalli, BBINOJHATh NPUKUIAKY W OLEHKY pe3yJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUM YUCIOBBIX BBIPAXKEHHUM, B TOM UYHCIE NPU PEHICHUH NPAKTUYECKUX

3ajad.
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Pemmath TekcTOBBIC 33/1auK apU(PMETHIECKUM CIIOCOOOM, UCTIOIB30BATh TAOJIHIIbI,
CXEMBI, YEPTEKH, IPYTUE CPEACTBA MPEACTABICHUS JAHHBIX IIPU PELIICHUH 3a/1a4.

Jloka3bIBaTh M NPUMEHSTH IPU PEIIEHUHN 3a7a4 NPU3HAKU JEITMMOCTH Ha 2, 4, 8,
5,3,6,9,10, 11, npu3Haku 1eIUMOCTH CYMMBbI U TPOU3BEACHUS LETbIX YUCE.

[IpuMeHATh TpU3HAKK AeTUMOCTH Ha 7 1 13.

PackianpiBaTh Ha MHOXKHUTENIN HATYypaIbHbIEC YHCIIA.

CB00OIHO OTIEpPUPOBATH MOHSATUAMU: YETHOE YUCJI0, HEUETHOE YHCIIO, B3AUMHO
POCTHIE YHCIIA.

HaxoauThk HanbGomnbiuii o01uii 1eIUTENb 1 HANMEHbIIee 0011ee KPaTHOE YnCen
Y MCIMOJIb30BATh X MPHU PELICHUH 3a/a4, TPUMEHATh airopuT™M EBKIMAA.

OnepupoBaTh MOHATUEM OCTaTKa MO MOJYJIIO, MPUMEHATH CBOMCTBA CPaBHEHU I
0 MOJYJIIO.

Hcnons3oBaTh anreOpandeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMCHSIThH €€
B IIPOIIECCE OCBOEHHUS YUYeOHOTO MaTepuara.

Hcnonb3oBaTh TTOHATHE TOX/]IECTBA, BBINOJIHATh TOXJICCTBEHHBIC
npeoOpa3oBaHus BEIPAKEHUM, I0KA3bIBATh TOXKECTBA.

BeinoyiHATh neicTBUS (CIOXKEHHE, BBIYMTAHUE, YMHOXKEHHUE) C OJHOUYJICHAMU
¥ C MHOTOWICHAMH, PUMEHSATh ()OPMYJIBI COKPAIIIEHHOTO YMHOKEHUS (KBaaApaT U Ky0
CYMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJPaTOB, CyMMa W Pa3HOCTh KyOOB),
B TOM YHCJIE JIJISI YIPOILICHUS] BBIUUCICHUMN.

CocTaBnarh MW peliaTh JUHEWHOE YpaBHEHHWE WM CHCTEMY JIMHEWHBIX
YpPaBHECHUH IO YCJIOBHIO 33Ja4d, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]a4d TTOJTYYEHHBIN PE3YyJIbTAT.

Ctpoutsb rpaduku TuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIHMHA y = |x|.

OmnucpiBaTh € TMOMOIIBI0  (YHKIMH HW3BECTHBIC 3aBUCHMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PpACCTOSHUE, II€HA, KOJUYECTBO, CTOUMOCTS,
IIPOM3BOIUTEIILHOCTD, BpeMsi, 00beM pabOTHI.

HaxonuTs 3HaueHue PyHKIMH 110 3HAUCHUIO €€ apryMEHTA.
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[Tonumars rpaduueckuil crnocod MNpeacTaBlIeHHs W aHalW3a WHGOpMaLNH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(GOPMALUIO U3 TPa(UKOB PEATBHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBoiicTBa (GyHKUMIA [ aHanu3a TIpaduKoOB peasbHbIX
3aBUcUMoOcTe (Hynad (QYHKUMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA  (DYHKIUH,
MPOMEKYTKM BO3pacTaHus M yObIBaHUA (YHKUMH, HauWOoOJblllee U HAUMEHbILIEEe
3HaueHUsl PyHKIMH).

Ucnonb3oBaTh Tpaduku Uisi HCCIEIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH,
pU pelIeHU  3a7a4 U3 APYrux y4eOHbIX IPEIMETOB U PeaIbHOM KU3HU.

Jlenatb NPUKHUAKY W OLIGHKY JIMHEWHBIX M YTIJIOBBIX BEJIMYHUH MPEIMETOB
B peaJIbHOM >KM3HU, PA3MEPOB MPUPOTHBIX 0OHEKTOB.

Brnaners mnonstnem «reomerpudeckoe Mmecto Touek» (I'MT). Onpenensitsb
OMCCEKTpHUCY yIila U CepeAUHHBIN nMeprneHAuKysip K oTpe3ky kak ['MT. Ilonb3oBaThes
noHsitueM I'MT nipu noka3aTenbCTBE F€OMETPUYECKUX YTBEPKICHUHN U MIPU PELIEHUU
3a/1au.

Brnanerp moHsATHEM KacaTebHOW K OKPYXHOCTH, IOJb30BaThCA TEOPEMOU
O MEPHEHIUKYJISIPHOCTH KacaTeIbHOM U paauyca, MPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh PABEHCTBO OTPE3KOB KAacCaTEIbHBIX K OKPY>KHOCTH, IIPOBEIECHHBIX
U3 OJJHOM TOYKH, U IPUMEHSATH 3TO B PEUICHUHU T'€OMETPUUYECKHUX 3a7ay.

Jloka3piBaTh M MPUMEHSATH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,

IIOHUMATh UX HpaKTI/I‘-IeCKHﬁ CMBICJI.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
HaumeHnoBanue
Ne pa3iesioB U TeM KosmuectBo dopma pabdoThl/XapaKTePUCTUKA
. IIporpamMmmHoe conepxanue
n/n KYpca BHEYPOUYUHOM 4acoB AeSITeIbHOCTH 00y4alommXcsi
AeSITeJIbHOCTH
1 | DIeMEeHTHI UCTOPUH. 5 HcTopust BOSHUKHOBEHUS U Pa3BUTHUSA CeMuHap: 13 UCTOPUH BOSHUKHOBEHUS U PA3BUTHUS

OO6mme moHITHS T€OMETPHH. T€OMETPHH.

reomeTpun. OCHOBHbIE [TonsiTusa: akcuoma, TeopeMa, CBOMCTBO, MuHH-UCCIe0BaHMeE: YTO TAKOE, TEOpEMA,

¢burypsi. [IPU3HAK, J0KA3aTeIbCTBO, ONIPENEIECHUE. | CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, OMPEACIICHNUE.
NHCTpYMEHTBI 1711 U3MEPEHUI 1
MOCTPOCHUM.
B3anMHO€ pacnosioxkeHue ToUeK Ha
npsiMoii. Usmepenue mJiMHbI OTpe3Ka,
paccTosiHuE MEXy TOUKaMHU.
B3anMHOe€ pacrionokeHue npsMblXx.
Jlomanas. Buael nomansix. [nnna
JIOMaHOM.
Muoroyroasauku. [Iepumerp
MHOTOYroJibHUKA. [IoHsTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

2 | Yucna v BBIYUCTICHMUS. 3 Henumocts u €€ cBoricTsa. [Ipu3Haku HccnenoBarenbckas padora: 1eIMMOCTb U €€
J1enmMMOCTb. Jenumoctu Ha 4, 6, 8, 11. CBOICTBA.

Cro)xeTHBIE 3a0a4l

[Ipuznaku nenumoctu Ha 7, 13
(yHMBepcaslbHBIH croco0).

Penienue 3a1a4 MOBBIIEHHON CIIOXKHOCTH.
Pemienue 3a1a4 Ha 1ETUMOCTb.

JlucKyceusi: COOTHECEHUE TUIIA 3a1a4 ¥ MOJEIIN.
CpaBHeHue apu(pMETHYECKOTO U allre0pandeckoro
METO/1a PELICHU 3a/1a4; IOCTOMHCTBA U

HCOOCTAaTKU.
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HanmenoBanue

Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOil 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJIbHOCTH
ApudmMeTrnueckuii MeTo 1 pereHus MaremaTH4eckoe COpeBHOBAHME — PEILICHUE
CIOXKETHBIX 3aj1a4 CIOXETHBIX 3a/1a4 pa3HbIMU METO/IaMU
3 TpeyronbHuku. PaBHBIE TPEYTrOJIbHUKY B
F€OMETPUYECKUX KOHPUTypaUIX.
TpeyroJibHUKH. IIpakTUKYM [0 pEIICHUIO 3a]1a4.
[Ipu3Haku paBeHCTBa TPEYroJbHUKOB.
[Ipu3Haku paBeHCTBa 3 HccnenoBanue: paBHbIE TPEYTrOJIbHUKA B
[Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB F€OMETPUYECKUX KOHPUTYypaUsiX
TPEYroJbHUKOB. [lepnenaukysap u
HaKJIOHHAs
4 | AnreGpanyeckue 5 [IpencraBieHne 3aBUCUMOCTH MEXKTY IIpakTHKYM 110 pELICHUIO TPAKTHKO-
BBIPAKCHHUS BEJIMYMHAMU B BUJE (POPMYIIbIL. OPHUEHTUPOBAHHBIX 337a4 HA HAXOKJICHHUE
CreneHn, MHOTOWIEHBI, TpeoOpa3oBaHue | HEM3BECTHBIX BEJIMUYUH C IPUMEHEHUEM (OpMyIl.
MHOTOYJICHOB, ACHCTBHS C HccaenoBarenbckas padora: Kak HAUTH KOPEHb
MHOTOWIECHAMH. MHOrowieHa?
MHuorousieH ctanaapTHoro suza. CreneHn
MHOTOUIEHA.
Kopuu MHorowinena. Haxoxaenue kopHen
MHOTOWIEHA.
Jloka3aTenbCcTBO TOXKIECTB.
Pasnble moaxobl K 10Ka3aTeNbCTBY
TOKJECTB
5 | TpeyrosnbHuky, 3 CooTHOIIEHNS MEXAY CTOPOHAMHU U HccaenoBarenbekasi padora (B TOM 4uciie

U TCOMCTPUUICCKHUC
HCpPaBCHCTBA

yrilaMu TpeyroibHuka. HepaBeHCTBO
TpeyrojbHuKa. HepaBeHCTBO O IMHE
nomaHoi. HepaBeHCTBO Mex Ty
NEPIEHANKYJIAPOM U HAKJIOHHOM.

C UCIOJIb30BAHUEM «MATEMAaTHUYECKUX TAKETOBY):
r€OMETPUYECKHE HEPABEHCTBA.

IIpakTHKyM 1O PELIEHUIO IPAKTUKO-OPUEH-
TUPOBAHHBIX 3a7a4. MoaenpoBaHue ¢ IOMOLIbIO
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HanmenoBanue

Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOii 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJbHOCTH
PaccrostHue oT TOUKM 10 IpsAMOi [IPOrPaMMHBIX CPEICTB
6 | YpaBHEHUS U CUCTEMBI 5 PaBHOCWIIBHOCTH ypaBHEHUI CamocTosiTe/IbHOE OTKPbITHE: JINHEHHBIE
ypaBHEHUI Jlunelinble ypaBHEHUS U UX CHUCTEMBI. YpaBHEHHUS U HEPABEHCTBA C apaMeTpaMH U UX
Omnpenenenue yncia KOpHen JTMHEHHOTo cuctemsl. McciienoBarennbckas padora (B ToM
ypaBHEHHUS. YHCIIe C UCTIOJIb30BaHUEM «MATEMaTHUECKUX
Pemenve nuHEMHBIX ypaBHEHHI, MaKEeTOBY): TUHEHHBIE YpaBHEHUS, COJACPIKAIITIE
coJiepKalux 3HaK Moyis. Pemenue 3HaK MoAyid. [IpakTuUKyM 10 peneHuto 3a1a4: oT
JMHENHBIX YpaBHEHUH C MapaMeTpaMu. MIPOCTOTO K CIIO)KHOMY — PEIlIEHUE CUCTEM
Pemenue cucrteM TMHEHHBIX YpaBHEHHI JIMHEWHBIX YPABHEHUHN Pa3HbIMU METOIaMHU.
Pa3HBIMM METOIAMHU MaremaTnueckoe cOpeBHOBAHUE — PEIICHNE
MaTeMaTHYECKHUX 3a/1a4 10 TeMe
7 | OceBast cuMMeTpust 2 @urypsl ¢ 0CEBON CUMMETPHUEN. HccaenoBarenbckasi padora (B TOM 4HCie
[Ipumepsl CUMMETPHH B OKPYKAIOIIEM C HCIIOJIb30BAaHUEM «MATEMaTUYECKUX TAaKETOBY).
MHUpe IlocTpoenue Mojesieii (B TOM umcie
C HCTIOJIb30BAaHHEM «MATEMaTUYECKUX TAKETOBY).
IIpoekT: cuMMeTpusi B OKpYXKaroleM MUpe
8 | MHOroyronbHHKHU. 3 CymMa BHYTPEHHHX YIJIOB IIpakTHKYM 10 peIEHUIO NPAKTUKO-
OKpyKHOCTb. MHOTOYI'OJIbHUKA U CyMMa BHEIIHUX OpPUEHTUPOBAHHBIX 3a/a4.
YIJI0B BBITYKJIOTO MHOTOYTOJIbHUKA. HccaenoBarenbckas padora: B3aMHOE
KacarenbHas u cexyiast K OKpy>KHOCTH. PacIOJIOKEHUE OKPYKHOCTH U TPSIMOM.
OKpyXHOCTb, BOMCaHHAas B yTrOJI.
9 O yHKINH 2 [Touck obnactu onpeneneHus u HccnenoBarenbekas padora (C UCIONIB30BaHUEM

MHOYKECTBA 3HAYEHUH (QYHKIIMH.
Hcnonbp3oBaHue pa3InyHbIX CIOCOOOB
3aganus GyHkuuu. Vcnosiabp3oBaHue

«MaTeMaTUYECKUX ITaKETOB»): B TOM YHCIIE
CpaBHEHHE CBOMCTB (PYHKIIMH U UX T'padHKOB
B 3aBHCHMOCTH OT ITapaMeTpOB
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HaumeHnoBanue
Ne pa3aesioB M TeM KoimyecTBo ®opma padoTbl/XapaKTePUCTUKA
. IIporpamMmHoe cogepxanmne
n/n Kypca BHEYPO4HOii 4acoB NAeATeJbHOCTH 00y4arouXCcs
AeATeJbHOCTH
CBOMCTB (DYyHKIIMH JUTsI aHAIN3a TPpadUKOB
peaJIbHBIX 3aBUCUMOCTEN (HYJIN PYHKIINH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA
(GyHKIMH, TPOMEKYTKH BO3PACTaHUS U
yObIBaHUS GYHKIIMH, HAUOOJIbIIIEE U
HauMEHbIIIee 3HAYCHUS (PYHKITUH).
I'paduku, KycouHo-3a1aHHbBIE PYHKIIUH
10 | 'eomerpuueckne 3 B3anmMHOE€ pacronokeHne OKpy:KHOCTH IIpakTHKYM: IPaKTUKO-OPUEHTUPOBAHHBIC 334N
MecCTa TO4EK U IIPSIMOIA. Ha B3aUMHOE PACIIOJIOKEHNE OKPYKHOCTH U

[IprMepbl TEOMETPUUECKHUX MECT TOUEK MPSIMOM.
Ha IJIOCKOCTH. CamocrosiTesibHOE OTKPbITHE: YTO Takoe [ MT?
Meto1 reoMeTpUYECKUX MECT TOUEK IIpakTHkyM 110 pemenno 3agad Ha TMT
IIPU PELIEHNUU T€OMETPUUYECKUX 3a/1a4

OBILIEE KOJIMYECTBO 34

YACOB 11O IPOTPAMME
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[Mpunoxenue k padouet mporpamme

Ka.nenzlapno — TEMATUYIECCKO€ IJIAHUPOBAHUEC KPY/KKa «pr[leIe BOIIPOCHI MATEMATUKHN, 7 kaace

Ne Jara
Tema 3ansiTHS KosamyecTBo 4acoB
n/n ILn1an | dakrt
uieMeHThI ucTOpuu. O01ue NOHATUS TeoMeTpru. OCHOBHBIE (PUTYPBI
1 HcTopurs BOSHUKHOBEHHS M PA3BUTHS T€OMETPUN. 1 08.09.2026
5 [TonaTHA: akcnoma, TeopemMa, CBOMCTBO, PU3HAK, T0KA3aTEIbCTBO, ONpeesieHre. IHCTpyMEeHTBI . 15.09.2026
JUISI U3BMEPEHNN U TOCTPOCHHUN.
3 B3anMHoe pacnosiokeHue Touek Ha npsMol. M3sMepenue JUIMHbI OTpe3Ka, pacCTOSTHUE MEXIY | 22.09.2026
TOYKaMHU.
4 B3anmMHoe pacnionoxenune npsmeix. Jlomanast. Bugpl momansix. /[inHa ToMaHOM. 1 29.09.2026
s Mmuoroyronsnauku. [lepumerp MHOTOYrOIBHUKA. [[OHATHE O BBIMYKIIBIX U HEBBIMYKJIIBIX . 06.10.2026
MHOT'OYIOJIbHUKAX
Yucia u BbluuciaeHus. JleaumMoctb. CloxkeTHBIE 3a1a41
6 HemumocTb u e€ cBoiictBa. [Ipusnaku nenumoctu Ha 4, 6, 8, 11. ! 13.10.2026
. [Ipusnaku genumoct Ha 7, 13 (yHUBEpCcaIbHBIN CI0CO0). 1 20.10.2026
3 Pemienue 3a1a4 NOBBIIEHHON CIIOXKHOCTHU. PellleHne 3a1a4 Ha IETMMOCTb. 1 10.11.2026
Tpeyroabauxku. Ilpu3Haku paBeHCTBa TPEYT0JILHUKOB
9 Tpeyronbauky. PaBHbIe TPEyroJlbHUKH B TEOMETPUIECKIX KOH(DUTYPALIHUSIX. | 17.11.2026
0 [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. [[pu3Haku paBeHCTBa NPSAMOYTOJBHBIX TPEYTrOJIbHUKOB. | 24.11.2026
11 | IlepneHauKynap u HaKJIOHHAs 1 01.12.2026
Auare0dpanyeckue BbIpAKeHHSA
12 | IIpencraBneHue 3aBUCUMOCTH MEX]Ty BETUYMHAMHU B BUJIE (POPMYIIBL. 1 08.12.2026
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A CreneHu, MHOTOWIEHBI, TpeoOpa30BaHuEe MHOTOWICHOB, JCWCTBUS C MHOTOWJICHAM. 15.12.2026
” MHorousieH ctanAapTHOro Bujia. CTerneHb MHOTOWIeHa. 22 12.2026
s Kopnau mHOrounena. Haxoxxaenue kopHel MHOrO4IEHA. 29.12.2026
16 Jloka3aTenbCTBO TOXKIAECTB. Pa3Hble MOAXO/IbI K TOKA3aTEIbCTBY TOXKIECTB 12.01.2027
Tpeyro.nulmm H Tr¢eOMCTPUYCCKUEC HEPABCHCTBA
17 CoOTHOILIEHHS MEXKTy CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA. 19.01.2027
18 HepaseHnctBo TpeyrosibHuka. HepaBeHCTBO O JIMHE JIOMaHOM. 26.01.2027
19 HepaBeHcTBO Mex 1y MEpNeHANKYISIPOM U HAKIOHHOM. 02.02.2027
YpaBHeHMe U cHcTeMa YPABHEHHUH
0 PaBHOCHIIBHOCTD ypaBHEHMI. JINHEWHBIE YPABHEHHUS U UX CUCTEMBI. 09.02.2027
21 Onpenenenue yucia KOpHEH JTMHEHHOTO ypaBHEHUSI. 16.02.2027
2o | PellieHue IMHEHHBIX YPABHCHUH, COMCPHKALIMX 3HAK MOJTYJIS. 02.03.2027
23 | Pemenue JIMHENHBIX YPAaBHEHUH C TapaMeTpaMH. 09.03.2027
o4 | Pemenue cucrem JIMHENHBIX YPaBHEHUW pa3HbIMU METOJaMU 16.03.2027
OceBasi cuMMeTpHsi
25 | PHUTYPEL C 0CEBOH CUMMETpUEH. 23.03.2027
26 | lIpumepsl CHMMETPHUH B OKPYKAIOILIEM MUPE 06.04.2027
MHOroyroJibHUKH, OKPY’KHOCTh
»7 | CyMMa BHYTPEHHHX yIJIOB MHOTOYTOJIbHHKA M CyMMa BHEIIHUX YITIOB BBITYKIOTO 13.04.2027
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MHOT'OYTOJIbHHKA.

28 KacarenbHas u cexyias K OKpy>KHOCTH. 20.04.2027
29 OKpyXHOCTb, BIMCaHHAs B yTOJI. 27.04.2027
DyHKUNH

[Touck obOnactu onpeaeneHuss 1 MHOXKeCTBa 3HaueHUH GyHKIMU. Vcnonb30BaHuE pa3IudHbIX 04.05.2027
30 | cnoco6oB 3anaHust GQYHKIMH. o
31 Hcnonb3oBanue cBOMCTB pyHKIUI 115 aHANIM3a rpadMKOB peabHbIX 3aBUcUMOCTel ['padukuy, 11.05.2027

KYCOYHO-33/1aHHbIe (DYHKITNH

FeOMeTpnquKne MeCTa TOUYEK

1 B3aumHoe pacnosioskeHue OKpy>KHOCTH U TIPSMOM. 18.05.2027
13 [TIpumepsl reOMETPUYECKUX MECT TOUEK Ha MIIOCKOCTH. 25.05.2027
34 | MeTOA reOMETPIYECKUX MECT TOYCK IIPU PEIICHAN FeOMETPHYCCKHX 3a/a4 25.05.2027
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