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1.HOACHUTEJIbHASA 3AIINCKA

['eomeTpus kak OIMH M3 OCHOBHBIX pa3AeiiOB IIKOJIBHOM MATEMAaTHUKH, UMEIOLIUNA CBOEH LEIbIO
obOecreunTh W3y4eHHUE CBOMCTB MU pPa3MepoB (UTyp, WX OTHOIICHWA W B3aUMHOE PACIOJIOKCHHE,
OMMUPAETCS Ha JIOTMYECKYIO, JO0Ka3aTeIbHYK JHHHIO. [IeHHOCTh H3ydeHHs T'€OMETPUM Ha YPOBHE
OCHOBHOTO O00IIero oOpa3oBaHMs 3aKIIOYaeTCsl B TOM, YTO OOYYAIOUIUICS YYUTCS TPOBOAMUTH
JIOKA3aTENIbHbIE  PACCYXAECHUSA, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHUs, JOKa3blBaTb HWCTHUHHBIE
YTBEPXKACHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKICHHUS «OT TMPOTHUBHOTO,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

BTopoii nenbio u3ydeHust TeOMETPUU ABIISIETCS] UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA MPU PELICHUU
KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKHUX 3a7ad, BCTPEUAIONINXCS B peasibHOM ku3HH. OOydarommiics
JOJDKEH HAYYUTHCS OMNPEISIUTh T€OMETPUUYECKYI0 (HUrypy, Ommcarh CJIOBAaMH JAaHHBIM YEPTEX WIH
PUCYHOK, HaWTH IUIOIIA[(b 3€MEbHOTO y4YacTKa, paccuyuTaTb HEOOXOAMMYIO IJIMHY ONTOBOJOKOHHOTO
kabenst wnm TpeOyemble pa3Mmepsl Tapaxa JUisi aBTOMOOWISA. OTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENIbHAS JIMHUS B W3Yy4YeHUM reomerpud. [Ipu pemieHMn 3amad MpakTUYECKOTO XapakTepa
00ydJaronuics yIuTCsl CTPOUTh MAaTeMaTHYECKHUE MOJCNIM PeabHbIX KU3HEHHBIX CUTYaIlud, TPOBOIUTH
BBIYMCIICHHS U OLIEHUBATh a/IEKBATHOCTh MOJYYEHHOT'O pe3yJjbTaTa.

Kpaiine BaxHO mMOAYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMU Yy4eOHBIMU IpEeAMETaMH,
MOTHBHUPOBATh HCIOJIB30BaTh OMPECIICHUS T'€OMETPUYECKHX (UTYp U TIOHATHUU, JAECMOHCTPHPOBATH
MIPUMEHEHUE TOJYYECHHBIX YMEHHH B (PU3UMKE M TEXHHKE. DTH CBS3M HamOoJiee SPKO BHIHBI B TeMax
«Bexkrope», « TpuroHoMerpuueckue COOTHOLEHU Y, «Metoa koopauHat» u « Teopema Iudaropar.

VYueOubiii kypc «['eoMeTpusn» BKIIOYAeT CHEAYIOIIME OCHOBHBIC pa3felibl COACpPKAHHUS:
«l'eomerpuueckne ¢GUTrypbl U HUX CBOMCTBa», «V3MepeHHE TeOMETpPHUYECKHX BEIMYUHY», «JleKapTOBbI
KOOpJMHATHI Ha IMJIOCKOCT», «BeKTopbl», «/BrkeHus miockoctw», «[IpeodpasoBanust mogoous».

Ha n3yuenue yueObHOTro Kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kimacce — 68 yacoB (2 vaca B
Hezento), B 8§ kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 4aca B HENENIO). JKEH
HAy4YUTHCS OMPENCTUTh F€OMETPUUECKYI0 (UTYpY, OMUCATh CIOBAaMH JaHHBIA YEePTEX WIM PHUCYHOK,
HaWTH IJIOIIAb 3€MEJIBHOTO YYacTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO Kadess WiH
TpeOyemble pa3Mephl rapaxka Jijisi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JINHUS B
u3ydeHuu reometpuu. [Ipu pemieHnn 3amad MpakKTUYECKOTO XapakTepa OOyYaroIIUNCs YUUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENIU pPEAlTbHBIX XU3HEHHBIX CHUTYyallui, MPOBOJIUTH BBHIYUCICHHS U OIICHUBATH
aJICKBaTHOCTH ITOJIYYEHHOT'O PE3yJIbTaTa.

HopmarusHbie akThl U yaeOHO- | DenepanbHbiii 3ak0oH oT 29.12.2012 Ne 273-03 «O6 o6pa3oBaHuu B
METOIMYECKUE TOKYMEHTBI, Ha Poccuiickoit @eaepanumn» (B ACHCTBYIOLIEH peaKIun);

OCHOBAaHHMH KOTOPBIX Oenepanbubli 3ak0H oT 19.12.2023 No 618-®3 «O BHeceHUH
pa3paboTraHa rporpamma m3MeHeHnd B @DexpepanpHblii  3akoH «O06 o00pazoBaHMM B

Poccuiickoit @enepanuny;

ObnactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 ob6pazoBaHuu B
Pocrosckoii obmactn» (¢ m3menenusmu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocseuieHuss Poccuiickonn denepanuu ot
31.05.2021 Ne 287 «OO0  yrtBepkaeHMH  (eaepaTbHOrO
roCy/apCTBEHHOIO0  00pa30BaTEJIbHOIO  CTaHAapTa  OCHOBHOI'O
obmero oopazoanus» (3apeructpuponas 05.07.2021 Ne 64101);
IIpuka3z MunucrepcrBa npocseuieHuss Poccuiickonn denepanuu ot
18.07.2022 Ne 568«0 BHeceHMH W3MEHEHUIl B (eaepantbHbIi
roCy/1apCTBEHHBI 00pa30BaTENIbHBII CTaHIAPT OCHOBHOI'O OOIEro
oOpazoBanms» (3apeructpupoBan 17.08.2022 Ne 69675);




IIpuka3z MunucrepcrBa npocseuienuss Poccuiickonn denepanuu ot
09.10.2024 Ne 704 "O BHeceHHUU WU3MEHEHUN B HEKOTOPBIE MTPUKA3bI
MunucrepcTBa MPOCBEILIECHUS Poccuiickou denepanuu,
Kacaromuecss  (enepambHBIX  00pa3oBATENBHBIX  MPOrpaMM
HayajlbHOTO  oOmiero  oOpa3oBaHMs,  OCHOBHOTO  0OIIEro
o0pa3zoBaHMs M CpeaHero oodmiero oopazoBanus’ (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHast oOpa3oBaTelbHas MporpaMmMa OCHOBHOTO OOIIETro
obpazoBanust MBOY «Jlumeii Ne 13» na 2025 — 2026 y4yeOHbI# 1O
(mpuka3s ot 29.08.2025 Ne 302).

YyeOHbIii IUIaH MYHUIIUATIAIEHOTO OIOHKETHOTO
o0mieo0pa3oBaTenbHOr0 yupexaeHus ropoaa PocroBa-Ha-/lony
«JTuneit Ne 13» na 2025-2026 yuebnbiit Tron (npuka3z mo MBOY
«JIuneit Ne 13» ot 29.08.2025 Ne 300);

Kanennapusiii yueOnsiii rpapuxk MbOY «Jluneir Ne 13» na 2025-
2026 yueOnbii ronm (mpukaz nmo MBOVY «Jlumeit Ne 13» ot
22.08.2025 Ne 295);

PaGouas nporpamma Bocriuranuss MBOY «Jluteit Ne 13y;
@enepanbHas  pabodas  mporpaMMa  OCHOBHOTO  OOUIEro
oOpa3zoBaHusl 10 yueOHOMY npeaMeTy «MaTemaTukay

OO1ee KoIM4ecTBO 4acoB B ron, | B coorBercTtBun ¢ YuebHsM mranoM MBOVY «JIumeir Ne 13» Ha

KOJIMYECTBO YaCOB B HEJEIIIO, 2025-2026 yueOHbIi TOJI HA U3yUYEeHHUE JaHHOTO Kypca B 2025-2026
IJIAHUPYEMBIX Ha H3yYCHHE y4eOHOM roay oTBoauTcs 68 dYacoB (2yaca B HeENENI0), Ha
JAHHOTO Kypca B cOOTBETCTBUU | ocHoBaHuM Kanengapuoro ydye6Horo rpaduka MBOY «Jluneir Ne
C Y4eOHBIM IJIAHOM JIUIIes] 13» (Ilpukaz ot 22.08.2025 Ne 295) na 2025-2026 yueOHbIi roA

IIPEeyCMOTPEHO 68 4acos.

2.COAEP KAHUE OBYUYEHUSA
9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
@opMyIIbI IPUBEICHHUS.

Pemenne TpeyronsHuKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTH4ecKux 3a1a4y
C MCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue momodus. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npou3BeeHUH OTPE3KOB XOPJ, TEOPEMBI O TPOU3BENECHUN OTPE3KOB CEKYILUX, TEOpeMa
0 KBaJIpaTe KacaTelbHOM.

Bekrop, nnmHa (MOJyib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHBOIOIOKHO HAINpaBJICHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM HaJ BeKTOopamu. PasznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CkajsipHOe NpPOU3BEICHHE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXO0XKJICHUS IJTUH U YTJIOB.

JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. YPaBHEHHs MNPSAMON M OKPYKHOCTH B KOOpPAMHATAX,
IepeceyeHUE OKPYKHOCTEN U PSIMbIX. METOI KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOTOYrOJIbHUKH. [[nmuHa oOkpyxHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIUKCJICHHE JUIUH AYT OKpykHOCTel. [1nomanps kpyra, cektopa, cerMeHTa.

JIBIDKEHUSI IUIOCKOCTH M BHYTPEHHHE CHUMMETpUM (GUTYp (3JIeMEHTapHbIC MPEICTABICHUS).
[TapamnenesHbliii nepenoc. [ToBopoT.



3.JIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  NporpamMmbl  ydeOHoro  kypca  «l'eomerpus»
XapaKTepU3yIOTCS:

1) maTpuoTHYeCcKoe BOCIIUTAHME:

MIPOSIBJICHHEM HWHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHHSM POCCUICKHX MAaTE€MaTHKOB M POCCUHCKON MaTeMaTH4EeCKOW IIKOJBI, K
WCTOJIB30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIOJIHEHHIO OOS3aHHOCTEM TpakJaHWHA M peaJn3allid ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHMYECKHMX OCHOBaX (DYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHMH,
IpoIeyp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
ATHUYECKUX NPOOJeM, CBSI3aHHBIX C IMPAKTUUYECKHUM IMPUMEHEHMEM JOCTHMKEHMH HayKd, OCO3HaHHEM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTHE B pEHICHUHM NPAKTUYECKUX 337ad MaTeMaTHYeCKO
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUS HA MPOTSDKEHUH BCEW JKU3HU
Ul yCTIEHIHOM Npo(ecCHOHANBHON NeSATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOCHUEM HHAMBUIYAIbHOM TpaeKTOpUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3aJay, pelieHuil, paccyKIeHU, yMEHHUIO BUJETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NIO3HAHHUSA:

OpHUEHTAlMEeN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX IPEICTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKa, IPUPO/IbI U 00IEeCTBA, TOHUMAHUEM MAaTEMaTHYEeCKOW HayKH Kak
cdepbl 4eI0BEYECKON NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUSA M 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIM3ALMY,
OBJIAJICHUEM SA3BIKOM MAaTEMAaTUKM W MaTEMAaTHUYECKOM KyJIbTYpOHW KaK CpEICTBOM IO3HAHUSA MUDA,
OBJIaJICHUEM NPOCTEUIIMMH HaBbIKAMU UCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH;

6) ¢usnyeckoe BocnHTaHHE, (POPMHUPOBAHHE KYJIBTYPbI 310POBbS H 3MOLMOHAJIBLHOIO
0J1aronoJryyms:

TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpPECaX CBOErO 370pPOBbs, BEICHUS
3I0pOBOTO 00pa3a JKW3HHM (30pOBOE TMHTAaHWE, COANAHCUPOBAHHBIN PEXHUM 3aHATHH W OTIbIXA,
peryisipHas ¢u3nyeckas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pedIeKCUH, MPU3HAHUEM CBOETO
[IpaBa Ha OIMIMOKY U TaKOI'o )K€ IpaBa JAPyroro 4ejaoBeKa;

7) 3K010THYECKOE BOCIINTAHHE:

OpUEHTalle Ha MPUMEHEHME MaTeMaTHYeCKUX 3HAaHMW JUId pelleHus 3ajad B oljacTu
COXPAHHOCTH OKpY Karollel cpeibl, IIIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBHUM
IUI OKpY’Karollel cpeibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM M MyTed MX
pelIeHus;

8) aganTanus K H3MEHAIMMCS YCI0BUAM COLUAILHON M IPUPOAHOI cpebI:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUAX HEONPEAENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JIeATebHOCTh, B TOM YMCJIE YMEHHME YUUThCS Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNUHU HOBBIX 3HAHUMU, B TOM 4MCiIe (OPMYJIUPOBATH UIEH, TOHATHS,

THNOTE36l 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh JE(UITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPCCCOBYIO CUTyallUrO, BOCIIPHHUMATL CTPECCOBYIO CUTYAllUIO KakK

BBI30B, TPEOYIOLINI KOHTPpMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEeIlIeHHs U JeicTBUS, GOPMYIUPOBATH U
OLIEHUBATh PUCKH U TIOCIECTBHSA, (POPMHPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBJISITH U XapaKTEPHU30BaTh CYLIECTBEHHbIE MPU3HAKUM MAaTEMaTHYECKUX OOBEKTOB, NOHSATUH,
OTHOLICHUH MEXJYy HOHATUAMH, (HOPMYJIUPOBATh ONPEAEICHUS IOHATUI, yCTaHaBIMBATh
CYLIECTBEHHBIN NPU3HAK KJIACCU(UKALMU, OCHOBAHUSA Uil 000OIIEHUS U CPaBHEHUs, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A;

BOCIPUHUMATh, (opMyiaupoBaTh U NpeoOpa3oBbIBaTh CYXKICHUS: YTBEPAUTEIbHbIE U
OTpHLIATEIIbHBIE, €IUHUYHBIC, YACTHBIE U O0IUE, YCIOBHBIE,

BBISIBJIATh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NPOTUBOpEUHs B (pakTax, JaHHBIX,
HAOJIOCHUAX W YTBEPXKACHUSX, NpeAsiaraTh KPUTEPUU JUISL BBISBICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUI;

JienaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKI4YCHUH, YMO3aKJIIOUEHNH 110 aHAJIOTHH;

pa3buparb J0Ka3aTeNbCTBA MAaTEMAaTUYECKMX YTBEPXKAEHUH (IpsMble M OT MPOTHBHOIO),
MPOBOJUTh  CAMOCTOATENBHO  HECIOXKHBIE  JIOKa3aTelbCTBA  MaTeMaTHYECKHUX  (DaKTOB,
BBICTpAaWBaTh AapryMEHTAlMl0, MPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco0 pemieHuss y4eOHOW 3a1aud (CpaBHUBATh HECKOJBKO BApUAHTOB PELICHHUS,
BBIOMpPATh HaNOOJIEe MOIXOAAIINHA ¢ YYETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoparelbcKue AeiicTBHS:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUH HMHCTPYMEHT IIO3HaHUSA, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIFHO YCTAHABINBATH UCKOMOE U
naHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIHIO, MHEHHE;

MIPOBOAMTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIH 3KCIICPUMEHT, HEOOJBIIOe
HCCIICIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKIY COOOI;

CaMOCTOSITENILHO (DOPMYJIUPOBATh OOOOIICHWSI W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, UCCIICOBAHUS, OIICHUBATH JIOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1ICHHIT;

MPOTHO3HPOBATh BO3MOXKHOE pPa3BUTHE MPOIECcCa, a TAK)KE BBIIBUTaTh MPEIINOJIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

PabGora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX, HEOOXOAUMBIX st
peLIeHns 3314y,

BBIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIMIO PA3IUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BbIOMpaTh (OpMy IpeCTaBIeHUs HH(DOPMALIMK U UIUTIOCTPUPOBATH pPelllaeMble 3aJaul CXeMaMH,
JrarpaMMaMH, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;



® OlEHMBATh HAJAEKHOCTh HHGOpPMAIMU 10 KPUTEPHUSIM, MPEAJIOKECHHBIM YUYHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YU4eOHbIE 1eHCTBUA:
® BOCHpPHUHUMATh U (HOPMYJIUPOBATH CYXkJIEHUS B COOTBETCTBUM C YCIOBHUSAMHU M IENAMHU OOLICHNS,
SICHO, TOYHO, TPAaMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS 110 XO/1y pPELIeHMs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIH Pe3yJIbTaT;
® B Xxoae OOCyXAeHMsS 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXkJaeMoil TeMbl, NPOOIEeMBbI,
pelaeMoi 3aJadd, BBICKA3bIBaTh WJEH, HALIEJECHHBIE HA IOMCK PEILIEHUS, CONOCTAaBISATh CBOM
CYXJIEHUS C CYXIEHUSIMH JPYTUX YYaCTHUKOB Jauasiora, oOHapy>KWBaTh pa3jM4yhe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU opme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;
® [pPEICTaBIATH PE3yJbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTA, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (popMaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 NPE3EHTALUU U 0COOCHHOCTEH
ayJIMTOpUH;
® T[OHMMAaTh W UCIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAyaJIbHOW palbOThI TNpHU
pelIeHnr yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;
® [PUHHUMATh LEJIb COBMECTHON JESATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOH paboTHl,
pacripenenatb BHIbl paboT, IOroBapuBaThbcs, OOCYKIaTh MPOLECC U pPe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;
®  yyYacTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CykaAeHUs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI
U JIpyrue), BBIIOJHATH CBOKO 4acTb paOOThl MU KOOPAMHUPOBATh CBOM JEHCTBUSA C JIPYrMMHU
YJieHaMH KOMaH[Ibl, OLIEHMBATh KAayeCTBO CBOEIr0 BKJIaJa B OOLIMIM MPOIYKT MO KPUTEPHSIM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUA
Camoopranuszaums:
®  CaMOCTOSITENIbHO COCTAaBJATH IJIaH, AJITOPUTM pEIleHUs 3ahayd (MM ero 4acTb), BBIOMpATh
CIoco0 pemieHuss C y4€TOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, YJMOIMOHAJIbHBIH HHTEJIEKT:
® BIaJeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Hpolecca U pe3ylbTara pelieHus
MaTeMaTHUUYEeCKOH 3a1auu;
® [OpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPpH pEUICHUM 3a/Jayd, BHOCUTH
KOPpPEKTHBBl B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLCHHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH OCTABICHHOMN 1IETTH U YCIOBUAM, OOBICHAThH
MPUYMHBl JIOCTH)KEHUS WIM HEJOCTHKEHUS LeNH, HaXOQUThb OLIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHIty 00yuenus B 9 kiacce o0yyaroImuics MOJIy4uT CIeyroIne NpeAMETHbIE pe3yIbTaThl:

3HaTh TPUIOHOMETpHUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO DPA3JINYHbIC
3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJbHUKA («PELIEHUE MPSAMOYTOIbHBIX TPEYTOJbHUKOBY). Haxoauts (c
MOMOIIBIO KaJbKYJISATOPA) AJIMHBI U YTIIBI JUTS HETAOIMYHBIX 3HAYCHUH.

[lonp30BaTbes (GopMysiaMu NPUBENEHHS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKAECTBOM JIJIS
HaXO0XJAECHHS COOTHOIIEHUI MEXy TPUTOHOMETPHUYECKUMH BETMYHHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB Ul HAXOXKIEHHUS pA3JIMYHBIX DIIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPU PELIEHUH F€OMETPUUECKUX 3ajau.



Bragetp moHATHUSMU MIpeoOpa3oBaHus MOJAO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonmp30BaTbest CBOMCTBAMHU MOA00MS TIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATE UIMHBI M HAXOIUTH YTIIbI
y momo0HbIX ¢uryp. [IpuMeHATs CBOMCTBa TOAOOWS B TPaKTHUECKUX 3a7adaxX. YMETh HMPHUBOAWUTH
MIpUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaTbes TEOpEMaMu O MIPOU3BEACHUU OTPE3KOB XOP/I, O MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeIbHOM.

[Tonmp30BaThCss BEKTOPAMHU, TOHUMATh UX TEOMETPUICCKAN U (PU3HMUECKUI CMBICII, TPUMEHSTh UX B
pElIeHUH TeoMeTpUYecKuX U Qu3nmdeckux 3anad. [IpuMeHsATh ckanspHOe MPOW3BENEeHHUE BEKTOPOB IS
HaXOXKJCHUA JJIUH U YTIIOB.

[Tonmp30BaThcs METOIOM KOOPIMHAT HA TIOCKOCTH, IPUMEHSThH €r0 B PEIICHUH F€OMETPUIECKUX U
MPAaKTUIECKHUX 3a/1a4.

Brnagerb TNOHATHAMHM TPAaBUIBHOTO MHOTOYTOJbHHKA, JUIMHBI OKPYXHOCTH, JUIMHBI IYTH
OKpPY)KHOCTH M paJlMaHHON Mephl yIiia, YMeTh BBIYMCIATH IUIOIIAAbL Kpyra M ero yacreil. [IpumeHsATSH
MOJTyYCHHbIE YMEHUS B IPAKTUUECKUX 3aauax.

HaxoauTe ocu (W1 TIGHTPBI) CHMMETPUHU GUTYP, TIPUMEHSTH TBHKCHHUS TUIOCKOCTH B TIPOCTEUIIIMX
cly4Jasix.

[IpuMeHsATh NOJy4YEHHBbIE 3HAHMUSA HA MPAKTHKE — CTPOUTh MATeMaTHYECKUE MOJENU Ul 3aaady
peaqbHOM JKM3HM M MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOA00HS U
TPUTOHOMETPUUYECKUX PYHKIMH (IIOJIB3YACH, IJI€ HEOOXO0AUMO, KAJIbKYJISITOPOM).

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI
9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHusl

6 I'eomerpus

3HaTh TPUTOHOMETPHYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOIUThb C WX
MOMOIUIbIO PA3JINYHBIE AJIEMEHTHI MPSMOYIOJIBHOTO TPEYrOJbHUKA («pelIeHne
6.1
IPSAMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauth (¢ NOMOIIBIO KalbKyJSITOPA)

JAJIMHBI U YTJIbI JJIS1 HETAOIUYHBIX 3HAUYECHHUH

Ilonp30BaThCs (bOpMy.HaMI/I MPUBCACHUSA W OCHOBHBIM TPHUIOHOMETPHUYCCKUM
6.2 TOXICCTBOM AJI1 HaAXOXKACHHA COOTHOIIICHUH MCKAY TPUTOHOMCTPHUUYCCKUMU

BCJINYHUHaAMH

Hcnonb30BaTh TEOpPEMBbl CUHYCOB M KOCHHYCOB JAJISi HAXOXKAEHUS Pa3IMYHBIX
6.3 JJIEMEHTOB TPEYTOJbHUKA («pPELIeHUE TPEYTrOJIbHUKOBY»), MPUMEHATh UX NPHU

PCHICHUU IT'COMCTPUICCKUX 3a/1av

Bnaners noHsATHsAMH NpeoOpa3zoBaHUs 1M0100US, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. Ilomp3oBaTbes CBOMCTBaMU 1MOA00MS MPOU3BOIBHBIX (QUTYD,
6.4

YMETh BBIYMCIATH JJIMHBI U HAXOAWUTH YIJbl Y Mon00HBIX ¢uryp. [IpumensaTs

CBOICTBa Mom00MS B MPAKTUYECKUX 3aJadyax. YMETh NPUBOAUTH MPUMEPHI




10J1I0OHBIX (PUTYP B OKPY’KAOIIEM MUPE

6.5

ITonp30BaThCSA TCOpECMaMu O MPOU3ZBCACHHUUN OTPE3KOB XOpA, O MPOU3BCACHUU

OTpPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM

6.6

ITonp30BaThCs BCKTOpaMH, IIOHUMATb HX TCOMCTpI/ILICCKI/Iﬁ n (I)I/I3I/I‘-ICCKI/II71
CMBICJI, MMPUMCHATH HMX B PCHICHUU TCOMETPUYCCKUX U (1)H3H‘-I€CKI/IX 3aga4.
HpI/IMeHHTI) CKaJILIpHOC IIPOU3BCACHUC BCKTOPOB I HAXOXIACHUA JIMH H

yTJIOB

6.7

Ilonp30BaThCS MCTOJOM KOOPAWHAT Ha IJIOCKOCTH, IPUMCHSATH €TI0 B PpCIICHUN

TCOMETPHUICCKUX U IMPAKTUUCCKHUX 3aJiayd

6.8

Brnaners mOHATHSMU TPaBUIBHOTO MHOTOYTOJIBHHKA, IJIMHBI OKPYKHOCTH,
JUIMHBI JYTM OKpPYXKHOCTM W paJMaHHON Mepbl yria, yMETb BBIYUCIATH
wiomaab Kpyra ©u ero uacrted. [IpuMeHsAT, TOTy4YeHHbIE YMEHHUS B

IMMPAKTUYCCKUX 3adadax

6.9

Haxoautb ocu wWiM UEHTPbl CUMMETpUU (GUryp, NPUMEHSTh JBHKEHUS

IIJIOCKOCTHU B HpOCTCfIIlIPIX ClIyvasax

6.10

[IpuMeHATh NMONy4YCHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJECIN Ul 3aJad peajbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOLIUE
BBIYUCIICHUSI C TMPHUMEHEHHEM THOJO00MS U TPUTOHOMETPUYECKUX (QYHKUIUH

(MoaB3ysCh, rie HEOOXOIUMO, KAJIBKYJISITOPOM)

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTtpus
6.1 Cunyc, kocunyc, TaHreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOX/1€CTBO. DOPMYJIBI IPUBEICHUS
6.2 Pemienue TtpeyronpHukoB. Teopema KOCHHYCOB W Teopema CHHYCOB. Perienue
' MPAKTUYECKHUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeobpazoBanue nogodus. [logodue cOOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema O TIPOW3BENEHUH OTPE3KOB XOPJA, TEOPEMBI O TIPOU3BEACHUH OTPE3KOB
. CEKyLIUX, TeOpeMa O KBaJpare KacaTeIbHOU
BexTtop, nnuHa (MOIyNb) BEKTOpPA, COHAIPABJICHHBIE BEKTOPBI, MPOTHUBOMOIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIU
HaJl BeKTopaMu. Pa3iioxeHnue BeKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM




6.6 Koopnunatel Bektopa. CkaisipHOE NPOU3BEIEHUE BEKTOPOB, NPUMEHEHHE JUIs
. HaXO0XJAECHUS JUIMH U YTJIOB
JlekapToBbl KOOpPJIMHATHI Ha IUIOCKOCTU. YPaBHEHUSI NPSIMOM U OKPYXHOCTH B
6.7 KOOpJMHATAX, IEPECEUCHUE OKPY>KHOCTEH W TMpsAMBIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuiabHbIE MHOTOYTOJTBHUKH
6.9 JlnuHa oxpyxkHocTu. ['pagycHas W paguaHHas Mepa yIUIa, BBIYMCIEHUE JUIMH AYyT
. OKPY’KHOCTEHN
6.10 [Inomans kpyra, cekTopa, CErMeHTa
611 JIBIDKEHUsI  TUIOCKOCTM M BHYTPEHHUE CUMMETpuM  ¢uryp (dJeMeHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot

IMPOBEPSEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

9 KJIACC

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NMPOBEPAEMOr0 OCHOBHOM 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHuUs
TpeOoBaHus Ha ocHoBe PI'OC

YMeHue onepupoBath MOHATUSIMU: MHOXKECTBO, ITOJIMHOKECTBO, ONEpaIK Hajl
MHOXECTBaMH; YMEHHME OIEpPUPOBATh MOHATHAMHU: Tpad, CBSA3HBIH Tpad,
1 NEpeBO, LUKJ, NPUMEHATh MX IPH PELIEHUU 3aJady; YMEHHE MHCIIOJIb30BaTh
rpaduyeckoe MpeAcTaBIeHue MHOXKECTB Ul OMMCAHUS PEaTbHbIX MPOLECCOB U

SIBJICHUM, TIPY PELICHUH 33Ja4 U3 IPYTHX YYE€OHBIX ITPEIMETOB

YMeHune onepupoBaTh IOHATUSAMM: OIPEACIICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE pPaclO3HABaThb UCTUHHBIE U JIOXKHBIE BBICKA3bIBAHMSI,
IIPUBOANTH IPUMEPHI U KOHTPIPHUMEPHI, CTPOUTh BBICKA3bIBAHUS U OTPULIAHUSA

BBICKa3bIBaHUM

YMeHne ornepupoBaTh MOHATHSIMU: HATYPAIbHOE YHCIIO, MMPOCTOE U COCTAaBHOE
YUCJO, JACIUMOCTh HATYpPaJbHBIX YHUCEN, MPU3HAKU JIETUMOCTH, LIEJI0€ YHUCIIO,
MOJYJIb YHMCJIa, OOBIKHOBEHHAsI IPOOb U JECATHYHAS ApOOb, CTAaHAAPTHBINA BUT
YHClia, PANUOHAIBHOE WYHCIIO, HUpPPAIMOHATBHOE YHCIO, apupMETHICCKHIA
KBaJPAaTHBIH KOPEHBb; YMEHHUE BBIMOIHATH JEHCTBUS C YHCIIaMH, CPAaBHHBATh U
YHOOPSAIOYMBATh YHCIA, MPEACTABIATh YHUCIA HAa KOOPAWHATHOM MPSIMOM,
OKPYIJISTh YHCIA; YMEHHE JelaTh TMPUKUAKY W OICHKY pe3yjbTaTa

BBIYHUCIIECHUN




YMeHue omnepupoBaTh MOHATHSAMHU: CTEHNEHb C LEJNbIM  [OKa3aTeseM,
apu(MeTHYECKUI KBaJpaTHBIM KOpPEHb, MHOTOWIEH, ajredpanueckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOW CTEHEHH OOJIbLIE €IWHUIIBI;
YMEHHUE BBIIOJIHATH Pacy€Thl 1o popMynam, nmpeodpa3zoBaHus LEIbIX, APOOHO-
palMOHAJIbHBIX BBIPAXKEHUM M  BBIPAXKEHUH C KOPHSIMH, pa3joKEeHUE
MHOTOWJIeHa Ha MHOXXHTEJIM, B TOM YHCIE€ C HCHOJb30BaHHEM (HOpMYI

PA3HOCTH KBAaAPATOB U KBaJApaTa CyYMMbI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATUSAMU: YHMCIOBOE PAaBEHCTBO, YPABHEHHUE C OJHOMU
IIEPEMEHHO, YUCIIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C IIEPEMEHHOH; yMEHHE
pemiath JIMHEWHbIE U  KBaJpaTHbIE YpaBHEHUS, JpOOHO-pallMOHAJIbHbBIE
YPaBHEHHs C OIHOW IEPEMEHHOW, CHCTEMbI [BYX JIMHEWHBIX YpaBHEHUH,
JMHEWHbIE HEPABEHCTBA U MX CUCTEMBbI, KBaJJpaTHbIE U JPOOHO-pallMOHAJIbHBIE
HEPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHMCIIE NpPU PEIICHUU 3anad M3
IpPYruX NpEeIMETOB M IPAKTUYECKMX 3a4ad; YMEHHME HCIOJIb30BaTh
KOOPJIMHATHYI0 NpPSAMYI0 U KOOPAMHATHYI IUIOCKOCTh Ui H300pakeHUs

pELICHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIMA, Tpaduk QyHKIUH, HYIU
(GYHKINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,
yObIBaHUSI, HaWOOJIbIIEE ¥ HAWMEHbIIEe 3HA4YCHUA (YHKIUU; yMCHHE
OTIEPHPOBATH TIOHATHSMH: MPSIMasi TPOTIOPIIMOHATLHOCTD, JTHHEHHAS (YHKIIHS,
KBagpaTHuHas  (yHKIMs, oOpaTHas NPOMOPLUOHAIBHOCTH, Mapabona,
runepbora; yMeHue CTpouTh rpaduku (yHKIHMA, UCTIOIB30BaTh TpaduKu s
OTIpeIeJIeHUs] CBOMCTB MPOIIECCOB M 3aBUCHUMOCTEH, JUIsI pelIeHHs 3afad H3
JOpYyTUX YYeOHBIX TMPEIMETOB W pPEaJbHOH JKW3HU; YMEHHE BBIPAXKaTh

dbopMyaMu 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATHUSAMH: MOCIEIOBATENBHOCTb, apupMeTHUecKas U
reoMeTpuuecKast IIPOTrPECCHi; yMEHHe HCIIOJIb30BATh CBOIicTBa
HOCJIeI0BaTeNbHOCTEH, (POPMYJIIBI CyMMBI U OOIIETO YIeHa IIPU PELIeHUH 3a1a4,

B TOM YHMCJIC 3aJia4 U3 JPYTrUx y‘-IC6HBIX npeaMETOB U peaﬂBHOﬁ KHU3HU

YMeHue pemath 3aa4d pa3HbIX THUIOB (B TOM 4YHCJIE€ Ha MPOLEHTHI, JOJIU U
YacTH, JIBUXKEHHE, paboTy, LEHYy TOBApOB M CTOMMOCTb IOKYIOK W YCIYT,
HAJIOTH, 3a/1a4 U3 00JIaCTH YNpPaBJICHUsS! JINYHBIMU U CEMEUHBIMU (PUHAHCAMMU);
YMEHUE COCTaBIISATH BBIPAKEHUSA, YPaBHEHHs, HEPABCHCTBA MU CHUCTEMBI IIO
YCIIOBUIO  3aJa4d, HCCIENOBATh IIOJYyYEHHOE pEHICHHME U  OLICHHUBATH

HpaB,Z[OHOI[O6HOCTB MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue OIICPUPOBATL ITOHATHUAMU: Q)Hrypa, TOYKa, OTPE30K, IIpdamMad, JIy4,




JOMaHas, Yrojl, MHOTOYIOJbHHK, TpPEyrOJbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHUN TPEYIrOJIbHUKH, IPSAMOYTOJIbHBIM TPEYrOJBHUK, MEIHAHA,
OucceKkTprca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, Mapajuiesorpamm,
poMO, MPSMOYTOJIBHUK, KBaJApaT, TpameLus; OKPy>KHOCTb, KpyT, KacaTeslbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (PUTypamMH; YMEHHE pellaTh 3aJa4u, B TOM
4KCJIe U3 MOBCEIHEBHOM KU3HH, HA HAXOXKICHUE N€OMETPUUECKUX BEIUYMH C

IPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp u pakToB

10

YMeHue  onepupoBaTh  MOHATHSMH:  PAaBEHCTBO  (QUIyp,  PaBEHCTBO
TPEYTOJIbHUKOB; MapajuleIbHOCTh U HEPHEHAUKYJISAPHOCTb MPSMBIX, YTOJ
MEXJy NPSMBbIMH, NMEPHEHIUKYISp, HAKIOHHAs, MPOEKUus, mojgodue Quryp,
0JJOOHBIE TPEYTOJAbHUKH, CAMMETPHSI OTHOCUTEIBHO TOUKH U MPSIMOM; yMEHUE
pacno3HaBaThb PaBEHCTBO, CHUMMETPHIO M I0A00KMe (puUryp, mapamieabHOCTh U

MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUpE

11

YMeHue onepupoBaTh MOHITUSIMHU: IJIMHA, PACCTOSHUE, Yroil (BelUYMHA yria,
CHUHYC M KOCHUHYC yIJla TPEyTrOJIbHMKA), IUIOIIA/lb; YMEHUE OLEHUBATh pa3Mepbl
IPEIMETOB U OOBEKTOB B OKPYXAIOIIEM MHUPE; YMEHUE NMPUMEHATH (HOpMyIIbl
nepuMeTpa M IUIOHAAM MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILJIOIIAIU
Kpyra, o0beMa MpsIMOYTOJIBHOIO TNapajulefienunesia; yMEHHe MPUMEHATh
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMeTpHUUeCKHE COOTHOIICHHUS [UIsl BBIYMCIICHUS

JUTMH, PACCTOSIHUM, MUIOIIAEH

12

YMmenue u300paxarh MIOCKHe GUTYpbl U UX KOMOMHAIIUH, TPOCTPAHCTBEHHBIE
Gurypsl OT pyku, ¢ HOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX

CpCACTB I10 TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAaHHIO

13

YMenue OIICpHUPOBATH MOHATUAMH: HNPAMOYI'OJIbHAd CHUCTCMa KOOPAUHAT,
KOOpAWHATBI TOYKH, BCKTOp, CyMMa BCKTOpPOB, MPOU3BCACHHWEC BCKTOpPA Ha
9HUCJIO, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB; YMCHHEC HCIIOJIB30BATh BCKTOPBI U
KOOpAUHATHI JJIA NPCACTAaBJICHUA JaHHBIX W PCUHICHUA 3aa4d, B TOM YHCJIC H3

JPYTruX y4eOHBIX MPEAMETOB U PEaNbHOM KU3HU

14

YMeHue omnepupoBaTh MOHSATHSIMH: CTOJOMKOBBIE W KPYTOBBIE JHArPaMMBI,
TaONHIBI, CpeaHee apupMeTHdecKoe, MeanaHa, HauOoJbIlee W HaUMEHbIIEE
3HAYCHUs, pa3Max YMCIOBOro Habopa; yMEHHE U3BJIICKATh, MHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MH(GOPMAIMIO, TMPEACTABICHHYID B Ta0nWIlax W Ha
JrarpaMMmax, OTPaKaroIIy0 CBOMCTBA U XapaKTEPUCTUKU PEabHBIX MPOIECCOB
U SBJICHUI, YMCHHE PACIIO3HABATh M3MCHUWBBHIC BEIMYHHBI B OKPYKAIOIIEM

MUpe




15

YMeHue onepupoBaTh  MOHATHSAMH:  CIy4allHbI  ONBIT  (CiTydalHBIH
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (3JIEMEHTApHbIM MCXOM) CllydyaitHOTro
OIbITa, CIIy4ailHOE COOBITHE, BEPOSATHOCTb COOBITHS; YMEHHE HAaXOJUTh
BEPOSTHOCTH  CIy4YalHBIX COOBITUM B OINBITaX C PaBHOBO3MOXKHBIMHU
JJIEeMEHTApHBIMU  COOBITHSIMH;  YMEHHME  pelaTh  3aJaud  METOJOM
OpPraHU30BaHHOTO mepedopa M C HUCIHOJb30BAHMEM IIPaBUJIA YMHOXKEHHUS,
YMEHHE OILICHUBATh BEPOSTHOCTU peajbHBIX COOBITHH U SBJIEHUH, MMOHUMATbH
pOJIb MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI B OKpYXKaroleM
MUPE U B )KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI{; 3HAKOMCTBO

C 3aKOHOM OOJIBIIIMX YHCEII U €r0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN M3YYEHHBIH METOH VIS pELICHUS 3a1ayd,
MPUBOJAUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJE U JKU3HH,
pacno3HaBaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKHM B MCKYCCTBE, OIMUCHIBATh
OTJICNIbHBIE BBIIAIONIMECS PE3YJIbTAaThl, TOJYYCHHBIE B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, IPUBOJIUTH IPUMEPHI MATEMaTUYECKUX OTKPBITUI U UX

aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

Yucia ¥ BEIYMCIIEHUS

1.1

HaTypaJILHBIC U OCJIbIC YHCIIA. HpI/ISHaKI/I JACIUMOCTH LCIBIX YUCCI

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUYHbIE TEPUOANYECKHE APOOH
1.3 PanmonaneHeie yncna. ApudmMernyeckue onepanuy ¢ palrioHaIbHBIMHU YHUCIAMU
1.4 JeiicTBuTenpHbIe Yncia. ApupMeTHIecKre ornepamnnn ¢ JeiHCTBUTEIbHBIMU YUCITaAMU
s [TpubnmxE€HHBIE BBHIYMCIICHUS, NPAaBUIAa OKPYIJICHUs, NMPUKUIKA M OLEHKa pe3yibTaTa
‘ BBIYMCIICHUI
2 Anrebpanyeckue BhIpaXEHUs
2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUSI C IEPEMEHHBIMHU )
55 Crenenp ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHAJIBHBIM IoKazareneMm. CBoMCTBa
. CTEIIEHH
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
5 s Apudmerndeckuii KOpeHb HATypalbHOW cTemeHu. JleHcTBHS ¢ apudMeTHIecKuMu
' KOPHSIMHM HaTypajibHOU CTENEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Llenbie u 1poOHO-paloHabHbIE YpaBHEHUs. CHCTEMBI U COBOKYITHOCTH YPaBHEHHM
3.2 Llensie u qpoOHO-panoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTHA HEPABEHCTB
33 Pemenne TekcToBBIX 3a1a4
4 YucnoBele NOCIE10BATENBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOLI 3aaHUs ITOCJIEA0BATEILHOCTEN
4.2 Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
5 DyHKIUU
@yHKIMs, crnocoOsl 3ananus ¢yHKuuu. ['padux ¢ynxunuu. OOnacTh ompeneneHus u
5 MHOXecTBO 3HaueHM ¢yHkuuu. Hymm ¢ynkuun. [IpomMexyTku 3HaKONOCTOSHCTBA.
o [TpomMexxyTkM MOHOTOHHOCTH (yHKIMHM. MakcUMyMbl M MHHUMYMBbl (YHKIHU.
Haubounbiiee u HanMeHbIee 3HaUeHHE (DYHKIIMU Ha IPOMEXKYTKE
6 Koopaunatsl Ha npsMOi U TIIOCKOCTH




6.1

KoopanHatHas npsmast

6.2 JlexapToBbI KOOpAUHATEI HA INIOCKOCTH
7 I'eomeTpus

7.1 ['eomeTpuueckue Gurypsl 1 UxX CBOMCTBa

7.2 TpeyronbHUK

7.3 MHOroyroiabsHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenune reoMeTpu4eCKux BEIMYUH

7.6 BekTopsl Ha 10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 I'padsr




4. TEMATNUYECKOE IINTAHUPOBAHMUE

9 KJIACC
KoJsmn4yecTBo 4acoB DeKTPOHHbIE
HaumeHoBanue
Ne (uu¢posbIe)
pa3aesioB U TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpaMMbl padoThI padoThl
pecypcebl
Tpuronomerpus.
| Teopembl KOCUHYCOB U 16 1 bub6nuoreka [IOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[IpeobpazoBanue
) nonob6us. MeTpuyeckue 10 1 bubnnorexa [JOK
COOTHOIIECHHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6nmoreka [JOK
B 12 1
3 CKTOPBI https://m.edsoo.ru/7f41al2c
€KapTOBBI
4 foo pI/IHaTBI Ha 9 1 bubmorexa HOK
P https://m.edsoo.ru/7f41al2c
ITIOCKOCTH
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
5 JImiHa OKpY>KHOCTH U 8 bubmorexa HOK
Py https://m.edsoo.ru/7f41al2c
IJIOILA/b KpyTa.
Brruncnenue momanei
bu6mmoreka [JOK
6 Ke OCKOC 6
JpHokeHus M1 . https://m.edsoo.ru/7f41al2c
IToBTOpEHME,
. 00001IeHHE, 7 ) bubmuoreka [JOK
CHUCTEMAaTHU3alusl https://m.edsoo.ru/7f41al2c
3HaHUH



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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5. HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
N KoanecTeo 1acos Tara D1eKTPOHHBbIE HH(POBHIE
- Tema ypoka Kontpoasubie | IlpakTuueckue oOpa3oBaTe/IbHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypchl
1 OHpeI[eJ:I’eHI/Ie TPUTOHOMETPUUYECKUX ] 02.09.2025 bubnnorexa [JOK
¢ynkuuit yrinos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
bu6mmoreka [IOK
2 ®opmyJibl IPUBEACHUSA 1 04.02.2025 httos:/m.edsoo.ru/8a1424be
bu6morexa [JOK
T 1 .09.202
3 copeMa KOCHHYCoB 09.09.2025 https://m.edsoo.ru/8a14336¢
bubmuoreka [{OK
4 Teopema kocHiycon ! 11.09.2025 https://m.edsoo.ru/8a14336¢
bubmnoreka IJOK
> Teopewma kocHiycos ! 16.09.2025 https://m.edsoo.ru/8al42d5e
Bbu6mmorexa [JOK
T 1 18.09.202
6 copema CHHycoB 8.09.2025 https://m.edsoo.ru/8al42e8a
bubmuoreka [{OK
7 Teopewma crirycos ! 23.09.2025 https://m.edsoo.ru/8al42e8a
bubmnoreka IJOK
8 T 1 25.09.2025
copeMa CHiycos https://m.edsoo.ru/8al42¢8a
9 HaxoxaeHnne 1MH CTOPOH U BEJIMYHH | 30.09.2025 bu6mmorexa [JOK
YTJIOB TPEYTOJIHHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [JOK
10 P 1 02.10.2025
CHLCHHIE TPEYTONLHIKOB https://m.edsoo.ru/8al42ac0
bubmunoreka I[IOK
11 P 1 .10.202
CHICHHE TPEYTOIILHIKOB 07.10.2025 https://m.edsoo.ru/8al42ac0
Bbu6morexa [JOK
12 P 1 .10.202
CHICHHIE TPEYTONLHHKOB 09.10.2025 https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bub6aunoreka [IOK

1 P 14.10.202
3 CICHHE TPEYTONLHAROB 0.2025 https://m.edsoo.ru/8al42ac0

14 IIpakTueckoe NPUMEHEHHUE TEOPEM 16.10.2025 bubnuorexa [IOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c

15 [IpakTHyeckoe NpUMEHEHUE TEOPEM 21.10.2025 bubmuoreka [JOK
CHUHYCOB Y KOCHHYCOB https://m.edsoo.ru/8al42c3c

16 KontposbHnasi padora no reme 3.10.2025 bubnuorexa [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a

bu6mmoreka [JOK

17 II 0 0 06.11.2025

OFFTHE O MPEODPAsOBAIIH HOA0LIA https://m.edsoo.ru/8al43ab0
COOTBETCTBEHHBIE DJIEMEHTHI HOIO0OHBIX bu6mmoreka [JOK

18 11.11.2025
buryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIC DJIEMEHTHI TTOJ0OHBIX 13.11.2025 bu6mmoreka [{OK
buryp https://m.edsoo.ru/8al43de4
Teopema o mpou3BeICHUN OTPE3KOB XOP/I,

20 TeopeMa O NMPOU3BEAECHUN OTPE3KOB 18.11.2025 bubnmorexa [JOK
CEeKyIIHX, TEOpEMa O KBaJpaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema o mpou3BeICHUN OTPE3KOB XOP/I,

71 TeOpEMa O MTPOU3BEAECHUH OTPE3KOB 20.11.2025 bubnmorexa [JOK
CEKYIIHX, TeOpeMa O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3KOB XOP/I,

2 TeOpEMa O MIPOU3BEAECHUN OTPE3KOB 25.11.2025 bubnunoreka [JOK
CEKyIIHX, TeOpeMa O KBaJpaTe https://m.edsoo.ru/8al1442da
KacaTeJIbHOU

3 [IprMeHeHre TeopeM B pEIICHUU 27 11.2025 bubnuoreka [JOK
TEOMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8a143106

24 [Ipumenenue TeopeM B pelIeHUN 02.12.2025 | bubnuoteka LIOK



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

TCOMECTPHUICCKUX 3aaa4d

https://m.edsoo.ru/8al443fc

[IpumeHeHne TeopeM B pelIEHUN

bu6mmoreka [JOK

25 04.12.2025
reOMETPUUECKUX 3aa4 https://m.edsoo.ru/8a144578
KonTpoabHnas pa6ora no reme
2% IIpeoOpa3oBanue mogoousi. 09.12.2025 bubmuoreka [JOK
MeTtpuyeckue COOTHOLICHHS B https://m.edsoo.ru/8al447a8
OKpYykHoCcTH"
Onpenenenrie BeKTOpoB. Ouznueckuii u bubnuorexa [JOK
27 . 11.12.2025
TEOMETPUUYECKHUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
73 CnokeHue ¥ BBIYUTAHHUE BEKTOPOB, 16.12.2025 bubnmorexa [JOK
YMHOKEHHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, 18.12.2025 bubnunoreka [JOK
YMHOKEHHUE BEKTOpA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Cl10’)keHHe U BBIYUTAHHE BEKTOPOB, 73.12.2005 bubmuorexa [JOK
YMHO)XEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
31 Pa3nosxeHne BekTOpa 1o AByM 25122025 bubmuorexa [IOK
HEKOJJIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8a144d52
bubmuoreka [{OK
32 Koopaunatsl BekTopa 30.12.2025 hitps://m.cdsoo.ru/8al 44fbe
. CKaniplzoe :p0H3B§)1§HHZ BEKTOPOB, €T0 o1 2056 BuGmorexa LIOK
FPUMEHCITHE A HAXONCISHIA LTTHH 1 o https://m.edsoo.ru/8a14539c¢
yTJIOB
" CKans;plzoe :pomBzﬂsHHee: BEKTOPOB, €TI0 01 2026 BuGmorexa LIOK
PUMEHEHUE JIJTsT HaX0XKICHUS JJTHH U .01.
P s A s https://m.edsoo.ru/8al14550e
yTJIOB
bub6 OK
35 Pemienue 3a1au ¢ moMoIibi0 BEKTOPOB 20.01.2026 hgozl;l/(r)rTl.GeIilasc]i).ru 13aldde3a
bu6 OK
36 Pemienue 3aayd ¢ moMoOIIbI0 BEKTOPOB 22.01.2026 nosmotexa Il

https://m.edsoo.ru/8a1458c4



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

[IprMeHeHne BEKTOPOB ISl PELLICHHUS

bub6aunoreka [IOK

37 27.01.2026

3aa4 QU3HKH https://m.edsoo.ru/8a1458c4
bu6mmorexa [JOK
K "B " 29.01.202

38 OHTpOJIbHAs paboTa 1o Teme "BekTopsl 9.01.2026 https://m_edsoo.ru/3al145b08

19 JlexapTOBBI KOOPAWHATHI TOUEK Ha 03.02.2026
IUIOCKOCTH

bubanoreka [IOK
4 i .02.202
0 ¥ paBHetHe MpAMOit 05.02.2026 https://m.edsoo.ru/8al145c48
bu6mmoreka [JOK

41 i 10.02.202
¥ paBHeHe MpAMOit 0.02.2026 https://m.edsoo.ru/8a145c48

bu6mmoreka [JOK

42 VYpaBHEHHE OKPYKHOCTH 12.02.2026 hitps://m.cdsoo.ru/8al 46354

43 Koopaunats! Touek nevpecequI/m 17.02.2026 bubnuorexa [IOK
OKPYXHOCTH U MPSAMOi https://m.edsoo.ru/8a146620

" MeTtox KOOpAMHAT NPU PELIEHUHT 10022006 BuGmorexa 1IOK

K K K .02.
PEOMEIPIHTECIAnG Sazias, fiparraecia https://m.edsoo.ru/8a146620
3a/1a4y

i< MeTo1 KOOpAMHAT MIPU PEIICHUN 02 206 BuGnorexa 1IOK
reOMETPUUECKUX 3a]a4, IPaKTHUECKUX .02. hitps://m.cdsoo.ruw/8a1 46620
3a1a4

N MeTto KOOpAMHAT NpU PELICHUN 2 02206 BuGmorexa LIOK
TreOMEeTPUUECKUX 3aay, MPaKTUYECKUX .02. httos://m.edsoo ru/8a146620
3a/1a4y .

47 KonTponbhas padota no teme 03.03.2026 bubnuorexa [IOK
"JlekapTOBbI KOOPIMHATHI Ha MJIOCKOCTH" https://m.edsoo.ru/8al46e0e
IIpaBUiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK

48 BBIYHCIICHUE UX 3JIEMCHTOB 05.03.2026 https://m.edsoo.ru/8al46fda

bu6 OK

49 Yucno n. JInuHa OKpyKHOCTH 10.03.2026 nonuoteia 11

https://m.edsoo.ru/8a1472c8



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8

bub6aunoreka [IOK

50 Yucno n. InuHa OKpyKHOCTH 12.03.2026 hitps://m.edsoo.ru/8al 47 14c
bu6mmorexa [JOK
1 17.03.202
> Jlmta Ayri OkpysKHOCTH 7.03.2026 https://m.edsoo.ru/8al4714c
bu6mmoreka [JOK
52 Panuannas mepa yria 19.03.2026 hitps://m.cdsoo. rw/8al 4714c
bubanoreka [IOK
33 [lnomane kpyra, cekTopa, CerMeHTa 24.03.2026 hitps://m.edsoo.ru/8al 47426
bu6mmoreka [JOK
4 IT 26.03.202
5 JIOIIAIb KPyTa, CEKTOpa, CErMEHTa 6.03.2026 https:/m.edsoo rw/8al 47750
bu6mmoreka [JOK
55 [Imomaae kpyra, CEKTOpa, CErMEHTa 07.04.2026 hitps://m.cdsoo.ru/8al 47750
bub6mnoreka [IOK
56 IlonsaTue 0 ABMXKECHUM IIIIOCKOCTHU 09.04.2026 https:/m.edsoo rw/8al 47¢82
bu6mroreka [JOK
I1 i 14.04.202
57 apaJUiebHBIN MEpEeHOC, TOBOPOT 04.2026 https:/m.edsoo ru/8al 4716
. bu6mmoreka [JOK
58 [TapannensHbIN IEpEHOC, TOBOPOT 16.04.2026 hitps://m.cdsoo.rw/8al 47f16
bubmnoreka [IOK
IT i 21.04.202
59 apaJUIeIbHBIN MIEPEHOC, TOBOPOT 04.2026 https:/m.edsoo ru/8al 4716
bu6mmoreka [JOK
IT i 23.04.202
60 apaJUieIbHBIN MEPEeHOC, TOBOPOT 3.04.2026 https:/m.cdsoo ru/8al 4716
[IpuMeHeHue IBUKEHUM MPU PEIICHUN bubmuorexa [JOK
61 28.04.2026
3a7a4 https://m.edsoo.ru/8a1480e2
K i}
I S ——— 30.04.2026 | Br6morera LOK
P y ) o https://m.edsoo.ru/8a1480e2
OxkpyxHOCTB. [ABHKEHHUS TI0CKOCTH"
63 [ToBTOpenue, 06001IEHNE, 05.05.2026 Bbu6mmorexa [JOK

cucreMarusanus 3HaHui. Msmepenue

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

TCOMETPHUICCKUX BCIUYHH. TpeyroanHKH

[ToBTOpeHnue, 06001IeHNE,

bub6mmoreka [JOK
4 i. 11 1 .05.202

6 cuctemarusanus 3HaHuil. [lapannenbHble 07.05.2026 hitps:/m.edsoo /8] 48650

U TICPIICHANKYJISIPHBIC TIPSIMBIE
bu6mmoreka [JOK

65 HTorosasi KOHTpoOJIbHAA padoTa 1 14.05.2026 hitps://m.edsoo.ru/8a1 48650
[ToBTOpenue, o6odIIEeHNE,

66 cHcTeMaTH3alus 3HaHui. BrincanHeie 1 19.05.2026 bu6mmoreka [IOK
OTIMCaHHBIE OKPYKHOCTH https://m.edsoo.ru/8a148650
MHOTOYTOJbHUKOB
[ToBTOpenue, o6o0IIEHKE,

67 cucremMarusanus 3HaHu. OKpYyKHOCTb U | 21.05.2026 bubnuorexa IOK
KpyT. ['eomeTpruyeckue nocTpoeHus. https://m.edsoo.ru/8a148920
VYTIIBI B OKPY>KHOCTH
[ToBTOpenue, 06001ICHNE, bu6mmorexa [JOK

68 1 26.05.2026
cHUCTEeMaTH3aIus 3HAaHU I https://m.edsoo.ru/8a148920
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6.YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJBbHOI'O ITIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

I'eomerpust, 7-9 : yuebHuk st obmeoOpazoBaTenbHbix yupexaenuil / [JI.C. Aranacsn, B.®. byty3os,
C.b. Kagomues u ap.] — M. : [Ipocseuienue, 2023

METOAUYECKHUE MATEPUAJIBI 1IUIS1 YAUTEJIA

1.T'eometpus, 7-9 : yuebHuk ist o01meodpa3zoBaTenbHbIX yupexkaeHuii : / [JI.C. AtanacsH, B.®.
Bbytysos, C.b. Kanomues u np.] — M. : IIpocsemenue, 2023

2.I'eomerpus . Meroauyeckue pekoMeHAanuu. 7-9 knace: ydeOHOoe mocobue ais
obmmeoOpa3zoBarenbubix opranmzanuii / [JI.C. Atanacsu, B.®. Byry3os, F0.A. I'ma3koB u ap.]. — M.:
[Ipoceemenue, 2023

3.Caaksn C.M., byty3oB B.®. «13yuenue reometpun B 7-9 kinaccax» MeTtonuueckre peKOMEHIAlUU K
yuebHuKy . Knura nns yuurens; M. «IIpocsemenue», 2023

4.T'eomerpus. unaktuueckue matepuainsl. 7 kinace / b.I'. 3u, B.M. Meiinep. — M.: [Ipocserenue,
2023

5.I'eometpus. Pabouas Tetpaap. 7 kiiacc: mocodue Ui ydaumxces 001meo0pa3oBaTeNbHbIX OPraHU3aIHii
/ JI.C. Aranacsia, B.®. byty3os, F0.A. I'mazkos, .. FOguna. — M.: [Ipocsemienue, 2023

6.'eomeTpust. 3amaun v ynpaKHEHUS Ha TOTOBBIX yepTexax. 7-9 kmaccel / E.M. PabunoBuy. — M.:
Wnexkca, 2023

7.T'eomeTpusi: 33724 HA TOTOBBIX YyepTexax s moarotoBku k ['MA u EI'D: 7-9 knaccer / O.H. banasn.
— PocroB v//I: ®enukc, 2023



HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

No | HaumeHnoBanue Kpatkoe onucanue »nekTpoHHOTro oOpazoBatenbpHoro | [IpaBoobnagaTens
/Tl | AIEKTPOHHOTO pecypca (BKJIIOYas CTPYKTYpY, IPEAMETHOE AIEKTPOHHOTO
00pa30BaTeNbHOr0 | COAEPKaHUE U METaJaHHbIE, TI03BOJISIONINE 00pa30BaTeNbHOrO
pecypca, OJIHO3HAYHO WJACHTU(UIIMPOBATH ANEKTPOHHBIN pecypca
COCTaBUTEIb 00pa3oBaTenbHBIN pecypc) (HamMeHOBaHUE
(cocTaBuTenn) IOPUMYECKOTO JIUIIA
3JIEKTPOHHOTO 60 pamums, umsl,
00pa3oBaTeNLHOTO oT4yecTBO (TIpU
pecypca HaJTUIHH)
(bU3MYECKOTO NTUIIA,
KOTOpOMY B
YCTaHOBIIEHHOM
3aKOHOJATEIbCTBOM
Poccuiickoit
denepauuu MopsKe
MIPUHA]ICKUT
UCKJTFOUUTEIILHOE
MpaBo Ha
AJIEKTPOHHBIN
00pa3oBaTeNbHBIH
pecypce)
1. | IIpoexTHbIE KommuiekT npoeKTHbIX 3aaHui, pa3paboTaHHbIH B 00O "I'no6anJlad"
3a/1aHusl. COOTBETCTBUU C COJICPKAHUEM y4eOHOTO MpeMeTa
I'eomeTpus 9 "Matemaruka"
KJ1acc
2. | O0P: "Teometpust | YueOHbIN OHIalH-KYpC 1uig 9 knacca, Bkarodatonmii | OO0 "SKmacc"
9 xnacc" TEOPETUUYECKUE MAaTepHaJIbl, 3a1aHUS U TECTHI C
aBTOMAaTHUYECKOMU IIPOBEPKOM MPABUIIBHOI'O OTBETA
JUTSL BCeX pazzienioB denepanbHO paboueit
MporpaMMbl OCHOBHOT'O 00111eTr0 00pa30oBaHusl.
3ananus HampaBlieHbl HA GOPMUPOBAHUE
UH(POPMAIMOHHBIX KOMITETEHITNI 1 0a30BBIX 3HAHUI
B 00J1aCTH MaTeMaTHKH, CIIOCOOHOCTH K aHAJIU3y U
CUHTE3Y, CIOCOOHOCTH K PELISHUIO 33124, IPooIieM,
K MPUMEHEHHIO 3HaHWI Ha NpakThke. OCOOCHHOCTh
3aJ]aHUN 3aKJIF0YAETCA B HAJIMYUU TEHEPALIUA,
MO3BOJIAIOIINX 00palaThes K ynpaKkHEHUSIM
HEOJTHOKPATHO, a TAK)KE B HATUYUH IMOAPOOHOTO
OOBSICHCHHS PCIICHUS
3. | Becepoccuiickue Martepuansl 1)1 OATOTOBKU K BCEPOCCUNCKUM 000 "sAKnacc"
IPOBEPOYHbBIE IPOBEPOUYHBIM paboTam [yt 9 Kiacca.
paboThI TpeHupOBOYHBIC BAPHAHTHI COACPKAT 3a/IaHUS C
['eomeTpus 9 ABTOMAaTHYECKOW MTPOBEPKOM U MOAPOOHBIM
KJ1acc, o0bsicHeHueM penieHus. Hannuue renepaunii B

3aJJaHUSAX MMO3BOJISIET BO3BPAIIATHCS K PEIICHUIO
YIIPa)KHEHUS HEOTHOKPATHO. Y UUTEIAM JOCTYITHBI
TAaKXe 3a1aHus C PyYHOU IPOBEPKOH,
110/Ipa3yMeBaloLINe pa3BEPHYTHII OTBET




I'eomerpus 9 I'eomerpus, 9 knace, PI'AOY IO "Axagemust OI'AOV 11O

KJIacc Munnpocsenienust Poccun" "AxageMusa
MuHnpocBeneHust
Poccun"

Howmarnue DO0P "Jlomamaue 3ananusi, OCHOBHOE 0011ICe AQO M3paTenbcTBO

3a7aHus. obpazoBanue, ['eometpus", 9 kmacc, AO "IIpocBemnienue"

I'eometpus 9 W3narenscrBo "IIpocBemienue

KJ1acc

Tpenaxep Tpenaxep "O6nako 3nanwmii", ['eomerpus, 9 kmacc, 00O "®wuzukon JIad"

"Oo6nako 3HaHU".

I'eometpus 9
KJ1acc

000 "®usukoH JIad"

Kypc "I'eometpus
9 knacc
HHTepakTuBHBIE
3amanus, 9 kinacc"

D0P no maremMaTHKe ¢ UHTEPAKTUBHBIMU 3aIaHUSIMU
pa3paboTaH JUIsl UCIIOJIb30BAHUS MIEaroraMu B
YPOUHOU M BHEYPOUHOU JIEITEIBHOCTH B KAYECTBE
JOTIOTHUTEIbHOTO MaTepuana. DOP MoxHO
UCIIOJIH30BATh KaK aIbTEPHATUBY KIACCUUYECKUM
JIOMAIITHUM 33J]aHHSIM, B KaueCTBE MaTepuaa Jis
MOATOTOBKHU K MPOBEPOUYHBIM, KOHTPOIHHBIM U
npyrum pabotam. DOP co3nan ans noaaepKKu
peanu3anuu 00s3aTeIbHON YacTH
0011e00pa3oBaTeabHONM MPOrPaMMBbI

00O "Ckaenr"

Kypc ypokos o
reoMeTpuu 9
KJ1ace

Kypc ypokoB no reometpun 9 kiacc

000 "MHTEPJIA"




7.JIAICT ®PUKCUPOBAHUSA U3SMEHEHUI 1 JIONOJHEHUM B PABOYEN ITPOT'PAMME

Jlata BHECEHUS
W3MEHEHMI,
IOIOJTHEHUHN

Conepxanue

CormnacoBanue
c
3aMECTHTEIIEM
TUpPEKTOpa
(monmucek,
pacmudpoBka
MTOITUCH,
J1aTa)

ITonmnuce
JIAILIA,
BHECIIIETO
3aIllCh




COI''TACOBAHO COI''TACOBAHO
[IpoTokoi 3acenanust METOJUIECKOTO

coseta MBOY «JTuueit Ne 13» 3amectuTens aupekTopa o Y BP
ot 29 aBrycra 2025 roma Ne 1 Kapune I'epmanosta Epemsn
Anmna Bnagumuposna Jlemunosa 29 arycra 2025 roza

JOKYMEHT IIOAIIUCAH
SJIEKTPOHHOM O CHIO

" 3amecturens Jqupekropa no YBP 3amecTuTens aupekropa no YBP

JemunoBa Aniaa BiagnmupoBHa Epemsin Kapune ['epmanoBna

[Toamucano: 29.08.2025r. IMoanucano: 29.08.2025r.
KBanmudumuposannas moanucs: KpanuduiupoBanHas MO/INCh:
40B360942F31E16FDBEABOE18D96FA88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. — 10.02.2026r. 15.10.2024r. — 08.01.2026r.
-

JOKYMEHT IIOAIINMCAH
DJIEKTPOHHOM HOAITUCHIO




MHWHHUCTEPCTBO IMPOCBEIIEHWS POCCUCKON ®EJIEPAIIMA
MuHucTepcTBO 001110 M NPo(heccCHoHaTILHOro odpasoBannsi PocToBckoii ods1acTn
YnpasJienue oopazoBanus ropoaa Pocrosa-na-/lony

MBOY "JIunei Ne 13"

YTBEPXJIEHO

Hupextop MBOY «Jlumeit Ne 13y
Nzabenna KpukopoBHa Aromnosa
[Tpuka3 Ne 301 ot «29» 08.2025r.

PABOQUAS ITPOI'PAMMA
yuyeoHoro npeamera «I'eomeTpus»
st 9«by» Kacca OCHOBHOTO 0011IeT0 00pa3oBaHus

Ha 2025-2026 yueOHbI# TOJ

CocraButens: Apremona E.C.,

YUYUTCJIIb MAaTCMAaTUKHU

r. PocroB-nHa-/lony
2025r.



1.HOACHUTEJIbHASA 3AIINCKA

['eomeTpus kak OIMH M3 OCHOBHBIX pa3AeiiOB IIKOJIBHOM MATEMAaTHUKH, UMEIOLIUNA CBOEH LEIbIO
obOecreunTh W3y4eHHUE CBOMCTB MU pPa3MepoB (UTyp, WX OTHOIICHWA W B3aUMHOE PACIOJIOKCHHE,
OMMUPAETCS Ha JIOTMYECKYIO, JO0Ka3aTeIbHYK JHHHIO. [IeHHOCTh H3ydeHHs T'€OMETPUM Ha YPOBHE
OCHOBHOTO O00IIero oOpa3oBaHMs 3aKIIOYaeTCsl B TOM, YTO OOYYAIOUIUICS YYUTCS TPOBOAMUTH
JIOKA3aTENIbHbIE  PACCYXAECHUSA, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHUs, JOKa3blBaTb HWCTHUHHBIE
YTBEPXKACHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKICHHUS «OT TMPOTHUBHOTO,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHBIE YTBEPKIACHHUS.

BTopoii nenbio u3ydeHust TeOMETPUU ABIISIETCS] UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA MPU PELICHUU
KaK MaTeMaTUYECKUX, TaK U MPAKTHUYECKHUX 3a7ad, BCTPEUAIONINXCS B peasibHOM ku3HH. OOydarommiics
JOJDKEH HAYYUTHCS OMNPEISIUTh T€OMETPUUYECKYI0 (HUrypy, Ommcarh CJIOBAaMH JAaHHBIM YEPTEX WIH
PUCYHOK, HaWTH IUIOIIA[(b 3€MEbHOTO y4YacTKa, paccuyuTaTb HEOOXOAMMYIO IJIMHY ONTOBOJOKOHHOTO
kabenst wnm TpeOyemble pa3Mmepsl Tapaxa JUisi aBTOMOOWISA. OTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENIbHAS JIMHUS B W3Yy4YeHUM reomerpud. [Ipu pemieHMn 3amad MpakTUYECKOTO XapakTepa
00ydJaronuics yIuTCsl CTPOUTh MAaTeMaTHYECKHUE MOJCNIM PeabHbIX KU3HEHHBIX CUTYaIlud, TPOBOIUTH
BBIYMCIICHHS U OLIEHUBATh a/IEKBATHOCTh MOJYYEHHOT'O pe3yJjbTaTa.

Kpaiine BaxHO mMOAYEPKUBATH CBSA3M TEOMETPUU C JAPYTUMU Yy4eOHBIMU IpEeAMETaMH,
MOTHBHUPOBATh HCIOJIB30BaTh OMPECIICHUS T'€OMETPUYECKHX (UTYp U TIOHATHUU, JAECMOHCTPHPOBATH
MIPUMEHEHUE TOJYYECHHBIX YMEHHH B (PU3UMKE M TEXHHKE. DTH CBS3M HamOoJiee SPKO BHIHBI B TeMax
«Bexkrope», « TpuroHoMerpuueckue COOTHOLEHU Y, «Metoa koopauHat» u « Teopema Iudaropar.

VYueOubiii kypc «['eoMeTpusn» BKIIOYAeT CHEAYIOIIME OCHOBHBIC pa3felibl COACpPKAHHUS:
«l'eomerpuueckne ¢GUTrypbl U HUX CBOMCTBa», «V3MepeHHE TeOMETpPHUYECKHX BEIMYUHY», «JleKapTOBbI
KOOpJMHATHI Ha IMJIOCKOCT», «BeKTopbl», «/BrkeHus miockoctw», «[IpeodpasoBanust mogoous».

Ha n3yuenue yueObHOTro Kypca «I'eomerpusi» orBonutcs 204 vaca: B 7 kimacce — 68 yacoB (2 vaca B
Hezento), B 8§ kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 4aca B HENENIO). JKEH
HAy4YUTHCS OMPENCTUTh F€OMETPUUECKYI0 (UTYpY, OMUCATh CIOBAaMH JaHHBIA YEePTEX WIM PHUCYHOK,
HaWTH IJIOIIAb 3€MEJIBHOTO YYacTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO Kadess WiH
TpeOyemble pa3Mephl rapaxka Jijisi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JINHUS B
u3ydeHuu reometpuu. [Ipu pemieHnn 3amad MpakKTUYECKOTO XapakTepa OOyYaroIIUNCs YUUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENIU pPEAlTbHBIX XU3HEHHBIX CHUTYyallui, MPOBOJIUTH BBHIYUCICHHS U OIICHUBATH
aJICKBaTHOCTH ITOJIYYEHHOT'O PE3yJIbTaTa.

HopmaTtusHbie akThl 1 yueOHO- | DenepanbHbiil 3akoH OT 29.12.2012 Ne 273-03 «O06 006pa3oBaHuU B
METOIMYECKHE TOKYMEHTHI, Ha Poccuiickoii @enepanumn» (B 1eHCTBYIOMIEN peaaKIiN);

OCHOBAaHHUH KOTOPBIX O®enepanbubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHuu
paspaboTaHa mporpaMma m3meHenui B DenmepanpHblii  3akoH  «O0 o0pasoBaHuUU B

Poccuiickoit deneparuny;

O6nacthoii 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3oBaHuu B
PoctoBckoii o6macti» (¢ usmenenusimu ot 07.11.2024).

IIpuka3z MunucrepcrBa npocsenienus Poccuiickont denepanuu ot
31.05.2021 Ne 287 «OO06  ytBepxkueHun  eaepaIbHOTO
rOCYJapCTBEHHOTO  00pa30BaTeNIbHOTO  CTaHJIapTa OCHOBHOIO
obmiero oopaszoBanus» (3apeructpuposan 05.07.2021 Ne 64101);
IIpuka3z MunucrepcrBa npocsenienuss Poccuiickont @enepanuu ot
18.07.2022 Ne 568«0O BHeceHWHM WU3MEHEHHH B (QeaepaabHbIi
rOCyJJapCTBEHHbIN 00pa3oBaTeIbHbII CTaHAAPT OCHOBHOTO OOLIETo
obpazoBanus» (3apeructpupoBan 17.08.2022 Ne 69675);

IIpuka3z MunucrepcrBa npocsemnienuss Poccniickont @enepanuu ot




09.10.2024 Ne 704 "O BHeceHNU U3MEHEHUH B HEKOTOPBIE MTPUKA3bI
MunucrepcTBa MPOCBEILICHUS Poccuiickoi ®denepanuu,
Kacaronquecss  ¢eaepadbHbIX  00pa30BaTENbHBIX  IPOrPaMM
HAa4yalpHOTO  Oo0mero  oOpa3oBaHUs,  OCHOBHOTO  OOIIEro
o0pa3zoBaHMs M cpeaHero obuiero oopazoBanus” (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHass oOpa3oBaTeNbHAs TPOrpaMma OCHOBHOTO  OOIIEro
obpazoBanust MbOY «JIumeii Ne 13» na 2025 — 2026 yuyeOHbIil roj
(mpukas ot 29.08.2025 Ne 302).

VY4eOHblit IJ1aH MYHULIAIIAJIBHOTO O10/1)KETHOTO
001e00pazoBaTeIbHOTO  yupexkaeHus ropoaa PocrtoBa-Ha-/{ony
«JTuneit Ne 13» na 2025-2026 yuebnbiit ron (nmpukaz nmo MBOY
«JIuneit Ne 13» o1 29.08.2025 Ne 300);

Kanennapusiii yaebnslii rpagux MBOY «Jluneit Ne 13» na 2025-
2026 yueOuwlii rox (mpuxkaz no MBOVY «Jluneit Ne 13» or
22.08.2025 Ne 295);

Pabouas nporpamma Bocriutanusg MBOVY «Jluneit Ne 13»;
@enepanbHass  pabodas  mporpaMMma  OCHOBHOTO  OOWIETo
oOpazoBaHwus M0 yueOHOMY TipenMeTy «MartemaTukay

OO11€ee KoIMYECTBO YacoB B rof, | B coorBeTcTBun ¢ YueOHbIM mutanoM MBOVY «JIumeir Ne 13» Ha

KOJINYECTBO YaCOB B HEJIEIIIO, 2025-2026 yueOHbII roJl Ha U3y4YEeHUE TaHHOTO Kypca B 2025-2026
IUTAaHUPYEMBIX Ha U3y4YEHUE yueOHOM ronay orBoauTca 68 wyacoB (2 yaca B HeHmenw0), Ha
JTAHHOTO Kypca B COOTBETCTBHHM | ocHOBaHMM KanenmapHoro ydeOHoro rpadpuka MBOY «Jlumeit Ne
C Y4eOHBIM TJIAHOM JTUIIES 13» (ITpuxa3 ot 22.08.2025 Ne 295) na 2025-2026 yueOHbII TO]

IIPEeyCMOTPEHO 68 4acos.

2. COAEP)KAHUE OBYYEHUA
9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB oT 0 go 180°. OcHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEICHUS.

Pemenue TpeyronsHukoB. Teopema KOCHHYCOB U TeopemMa CUHYCOB. PellieHne npakTuyeckux 3a1a4y
C UCTOJIb30BaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 npou3BeEHUH OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BENECHUN OTPE3KOB CEKYILUX, TEOpeMa
0 KBaJIpaTe KacaTebHOM.

BexTop, mmHa (MOAYJb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOIOIOXKHO HAIMpaBICHHbBIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluu HaJa BeKTOpamH. PasznoxeHue
BEKTOpa IO JBYM HEKOJUIMHeapHbIM BekTopaM. KoopaunaTtsel BekTopa. CkansipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE JJI HAX0XACHUS UIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHUs MNPSIMOA M OKPY>KHOCTU B KOOpAMHATaX,
IIEpeECEUEHUE OKPYKHOCTEN U NPSIMbIX. METOI KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKH. [[nmuHa okxpyxHOCTH. ['pagycHas W pajauaHHas Mepa yrija,
BBIYMCIICHUE JUTHH IyT OKpyHOcTell. [Inomans kpyra, cekropa, cerMeHTa.

JIBUKeHHsI TUIOCKOCTH W BHYTPEHHHE CUMMETpUU QUryp (dJIEMEHTapHbIe MPEICTABICHUSA).
[TapamiensHbii nepenoc. I1oBopoT.



3.JIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA INIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE  pe3yJbTaTbl  OCBOCHUS  NporpamMmbl  ydeOHoro  kypca  «l'eomerpus»
XapaKTepU3yIOTCS:

1) maTpuoTHYeCcKoe BOCIIUTAHME:

MIPOSIBJICHHEM HWHTEpeca K MPOIIJIOMY M HACTOSIIEMY POCCHUHCKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KEHHSM POCCUICKHX MAaTE€MaTHKOB M POCCUHCKON MaTeMaTH4EeCKOW IIKOJBI, K
WCTOJIB30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIOJIHEHHIO OOS3aHHOCTEM TpakJaHWHA M peaJn3allid ero Ipas,
NPEJCTaBICHUEM O MaTeMaTHMYECKHMX OCHOBaX (DYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHMH,
IpoIeyp TpakIaHCKOro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHHUIO
ATHUYECKUX NPOOJeM, CBSI3aHHBIX C IMPAKTUUYECKHUM IMPUMEHEHMEM JOCTHMKEHMH HayKd, OCO3HaHHEM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIUIIOB B I€ATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTHE B pEHICHUHM NPAKTUYECKUX 337ad MaTeMaTHYeCKO
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUS HA MPOTSDKEHUH BCEW JKU3HU
Ul yCTIEHIHOM Npo(ecCHOHANBHON NeSATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAaHHBIM
BBIOOPOM U MOCTPOCHUEM HHAMBUIYAIbHOM TpaeKTOpUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MAaTEMaTHYECKUX OOBEKTOB,
3aJay, pelieHuil, paccyKIeHU, yMEHHUIO BUJETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NIO3HAHHUSA:

OpHUEHTAlMEeN B JEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX IPEICTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YEJIOBEKa, IPUPO/IbI U 00IEeCTBA, TOHUMAHUEM MAaTEMaTHYEeCKOW HayKH Kak
cdepbl 4eI0BEYECKON NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHUSA M 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIM3ALMY,
OBJIAJICHUEM SA3BIKOM MAaTEMAaTUKM W MaTEMAaTHUYECKOM KyJIbTYpOHW KaK CpEICTBOM IO3HAHUSA MUDA,
OBJIaJICHUEM NPOCTEUIIMMH HaBbIKAMU UCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH;

6) ¢usnyeckoe BocnHTaHHE, (POPMHUPOBAHHE KYJIBTYPbI 310POBbS H 3MOLMOHAJIBLHOIO
0J1aronoJryyms:

TOTOBHOCTBIO IPUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpPECaX CBOErO 370pPOBbs, BEICHUS
3I0pOBOTO 00pa3a JKW3HHM (30pOBOE TMHTAaHWE, COANAHCUPOBAHHBIN PEXHUM 3aHATHH W OTIbIXA,
peryisipHas ¢u3nyeckas aKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pedIeKCUH, MPU3HAHUEM CBOETO
[IpaBa Ha OIMIMOKY U TaKOI'o )K€ IpaBa JAPyroro 4ejaoBeKa;

7) 3K010THYECKOE BOCIINTAHHE:

OpUEHTalle Ha MPUMEHEHME MaTeMaTHYeCKUX 3HAaHMW JUId pelleHus 3ajad B oljacTu
COXPAHHOCTH OKpY Karollel cpeibl, IIIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOXHBIX MOCIEACTBHUM
IUI OKpY’Karollel cpeibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakTepa SKOJIOTMYECKUX MpoOsieM M MyTed MX
pelIeHus;

8) aganTanus K H3MEHAIMMCS YCI0BUAM COLUAILHON M IPUPOAHOI cpebI:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUAX HEONPEAENEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JIeATebHOCTh, B TOM YMCJIE YMEHHME YUUThCS Y APYTUX JIOACH,
puoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMUS, HABBIKM M KOMIIETEHIIH U3 OIbITA APYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNUHU HOBBIX 3HAHUMU, B TOM 4MCiIe (OPMYJIUPOBATH UIEH, TOHATHS,

THNOTE36l 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh JE(UITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPCCCOBYIO CUTyallUrO, BOCIIPHHUMATL CTPECCOBYIO CUTYAllUIO KakK

BBI30B, TPEOYIOLINI KOHTPpMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEeIlIeHHs U JeicTBUS, GOPMYIUPOBATH U
OLIEHUBATh PUCKH U TIOCIECTBHSA, (POPMHPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIbTATDI
I[Mo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3zoBble J1oruyeckue aAeiicTBUA:

BBISIBJIATh U XapaKTE€PHU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKHX OOBEKTOB, MOHSATHH,
OTHOLICHUHA MEXIY MOHATUSAMH, (HOPMYITUPOBATh ONpEAETCHUs TMOHATHI, YyCTaHABIMBATh
CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINUU, OCHOBAHUS i 000OIIEHUS U CpaBHEHUS, KPUTEPUHU
MIPOBOAMMOI0 aHAJIN34;

BOCIIPUHMMATh, (OPMYJIMPOBAaTH U  IPeoOpa3oBbIBATh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTpHLIATENIbHbIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHEIE,

BBISIBJIAITh MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOpEUHs B (pakTax, NaHHBIX,
HAOJIOJIEHUSAX U YTBEPXKIACHMSIX, MpeularaTb KPUTEPUH JUISl BBISABICHUS 3aKOHOMEPHOCTEH WU
MPOTUBOPEUHIL;

JeJIaTh  BBIBOABI C MHCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JACIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTelbCTBA MaTEeMaTHMYECKUX YTBEpXKIEHUH (MpsIMble W OT MPOTUBHOIO),
IPOBOJUTh  CAMOCTOATENBHO  HECIOXKHBIE  JOKa3aTelbCTBA  MaTeMaTHMYeCKUX  (aKToB,
BBICTpaMBaTh apryMEHTAllMI0, MPUBOJUTH TMPUMEPbl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHus yd4eOHOM 3ajaur (CpaBHUBATh HECKOJIBKO BapHAaHTOB PEIIEHUS,
BbIOMpPAaTh HanboJIee NOAXOAALIMM C YYETOM CaAMOCTOATENBHO BbIECICHHBIX KPUTEPUEB).

Ba3oBble ncciie1oBaTeILCKHE JeiiCTBUSA:

MCTOJIB30BAaTh BONPOCHl KaK HCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HaHUS, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIHE IPOTHBOPEUHE, TIPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATH UCKOMOE U
naHHoe, (HOPMHUPOBATH THIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECJIOKHBIM 3KCIEPUMEHT, HEOObIIoe
HCCIICIOBAaHHE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXIY COOOI;

CaMOCTOATENFHO (OPMYJIUPOBATh OOOOLICHMS ¥ BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOTO
HaOJII0IeHNUs, UCCIIEIOBAHNUS, OLIEHUBATh JOCTOBEPHOCTD IMOJYyYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000IIIEeHHIT;

IMPOTrHO3UPOBATE BO3MOKHOC PAa3BUTUC IMPONECCA, a TAKKC BBIIBUTATH MPCAIOJIOKCHHA O €TI0
Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh W M30BITOYHOCTH HH(GOpPMAIMM, TAHHBIX, HEOOXOAWMBIX IS
peuieHus 3a1a4u;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(OPMALIMIO PA3IUYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

BbIOMpAaTh (opMy IMpeacTaBIeHHS MH(OOPMAIIMK U WILTIOCTPUPOBATH peIlaeMble 3aJ]aul CXEMaMH,
IrarpaMMaMu, MTHOU rpaduKoi 1 nX KOMOWHAIHSIMU;



® OlEHMBATh HAJAEKHOCTh HHGOpPMAIMU 10 KPUTEPHUSIM, MPEAJIOKECHHBIM YUYHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YU4eOHbIE 1eHCTBUA:
® BOCHpPHUHUMATh U (HOPMYJIUPOBATH CYXkJIEHUS B COOTBETCTBUM C YCIOBHUSAMHU M IENAMHU OOLICHNS,
SICHO, TOYHO, TPAaMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS 110 XO/1y pPELIeHMs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIH Pe3yJIbTaT;
® B Xxoae OOCyXAeHMsS 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXkJaeMoil TeMbl, NPOOIEeMBbI,
pelaeMoi 3aJadd, BBICKA3bIBaTh WJEH, HALIEJECHHBIE HA IOMCK PEILIEHUS, CONOCTAaBISATh CBOM
CYXJIEHUS C CYXIEHUSIMH JPYTUX YYaCTHUKOB Jauasiora, oOHapy>KWBaTh pa3jM4yhe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU opme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;
® [pPEICTaBIATH PE3yJbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTA, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (popMaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 NPE3EHTALUU U 0COOCHHOCTEH
ayJIMTOpUH;
® T[OHMMAaTh W UCIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAyaJIbHOW palbOThI TNpHU
pelIeHnr yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;
® [PUHHUMATh LEJIb COBMECTHON JESATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOH paboTHl,
pacripenenatb BHIbl paboT, IOroBapuBaThbcs, OOCYKIaTh MPOLECC U pPe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;
®  yyYacTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CykaAeHUs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI
U JIpyrue), BBIIOJHATH CBOKO 4acTb paOOThl MU KOOPAMHUPOBATh CBOM JEHCTBUSA C JIPYrMMHU
YJieHaMH KOMaH[Ibl, OLIEHMBATh KAayeCTBO CBOEIr0 BKJIaJa B OOLIMIM MPOIYKT MO KPUTEPHSIM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUA
Camoopranuszaums:
®  CaMOCTOSITENIbHO COCTAaBJATH IJIaH, AJITOPUTM pEIleHUs 3ahayd (MM ero 4acTb), BBIOMpATh
CIoco0 pemieHuss C y4€TOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, YJMOIMOHAJIbHBIH HHTEJIEKT:
® BIaJeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Hpolecca U pe3ylbTara pelieHus
MaTeMaTHUUYEeCKOH 3a1auu;
® [OpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPpH pEUICHUM 3a/Jayd, BHOCUTH
KOPpPEKTHBBl B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLCHHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH OCTABICHHOMN 1IETTH U YCIOBUAM, OOBICHAThH
MPUYMHBl JIOCTH)KEHUS WIM HEJOCTHKEHUS LeNH, HaXOQUThb OLIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHIty 00yuenus B 9 kiacce o0yyaroImuics MOJIy4uT CIeyroIne NpeAMETHbIE pe3yIbTaThl:

3HaTh TPUIOHOMETpHUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO DPA3JINYHbIC
3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJbHUKA («PELIEHUE MPSAMOYTOIbHBIX TPEYTOJbHUKOBY). Haxoauts (c
MOMOIIBIO KaJbKYJISATOPA) AJIMHBI U YTIIBI JUTS HETAOIMYHBIX 3HAYCHUH.

[lonp30BaTbes (GopMysiaMu NPUBENEHHS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKAECTBOM JIJIS
HaXO0XJAECHHS COOTHOIIEHUI MEXy TPUTOHOMETPHUYECKUMH BETMYHHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB Ul HAXOXKIEHHUS pA3JIMYHBIX DIIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPU PELIEHUH F€OMETPUUECKUX 3ajau.



Bragetp moHATHUSMU MIpeoOpa3oBaHus MOJAO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonmp30BaTbest CBOMCTBAMHU MOA00MS TIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATE UIMHBI M HAXOIUTH YTIIbI
y momo0HbIX ¢uryp. [IpuMeHATs CBOMCTBa TOAOOWS B TPaKTHUECKUX 3a7adaxX. YMETh HMPHUBOAWUTH
MIpUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaTbes TEOpEMaMu O MIPOU3BEACHUU OTPE3KOB XOP/I, O MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeIbHOM.

[Tonmp30BaThCss BEKTOPAMHU, TOHUMATh UX TEOMETPUICCKAN U (PU3HMUECKUI CMBICII, TPUMEHSTh UX B
pElIeHUH TeoMeTpUYecKuX U Qu3nmdeckux 3anad. [IpuMeHsATh ckanspHOe MPOW3BENEeHHUE BEKTOPOB IS
HaXOXKJCHUA JJIUH U YTIIOB.

[Tonmp30BaThcs METOIOM KOOPIMHAT HA TIOCKOCTH, IPUMEHSThH €r0 B PEIICHUH F€OMETPUIECKUX U
MPAaKTUIECKHUX 3a/1a4.

Brnagerb TNOHATHAMHM TPAaBUIBHOTO MHOTOYTOJbHHKA, JUIMHBI OKPYXHOCTH, JUIMHBI IYTH
OKpPY)KHOCTH M paJlMaHHON Mephl yIiia, YMeTh BBIYMCIATH IUIOIIAAbL Kpyra M ero yacreil. [IpumeHsATSH
MOJTyYCHHbIE YMEHUS B IPAKTUUECKUX 3aauax.

HaxoauTe ocu (W1 TIGHTPBI) CHMMETPUHU GUTYP, TIPUMEHSTH TBHKCHHUS TUIOCKOCTH B TIPOCTEUIIIMX
cly4Jasix.

[IpuMeHsATh NOJy4YEHHBbIE 3HAHMUSA HA MPAKTHKE — CTPOUTh MATeMaTHYECKUE MOJENU Ul 3aaady
peaqbHOM JKM3HM M MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOA00HS U
TPUTOHOMETPUUYECKUX PYHKIMH (IIOJIB3YACH, IJI€ HEOOXO0AUMO, KAJIbKYJISITOPOM).

IPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepHeMble NMPpEeAMETHBIC PE3YJbTAThI 0CBOCHUA OCHOBHOI
06p330BaTeJ'lI)HOﬁ nporpaMmmMmsbl OCHOBHOTI'O o0mIero 06p330BaHI/IH

6 I'eomerpus

3HaTh TPUTOHOMETPUUYECKHE (YHKIMM OCTPbIX YIJIOB, HAaXOIUTb C WX
MIOMOIIBIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYToJbHUKA («peIIeHne
6.1
IPSIMOYTOJIBHBIX TPEYroJdbHUKOBY»). Haxomauth (C MOMOIIBIO KalbKyJISATOpA)

JJIMHBI U YTJIbI JJIS HETAOIMYHBIX 3HAUYCHUH

[Tonp3oBaTbes (opMyaMH MPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
6.2 TOXKJIECTBOM JUIsI HAaXOKJEHUs COOTHOIICHUM MEXKIYy TPUTOHOMETPUYECKUMU

BCJIIMYNHaAMU

Hcnonb30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB JUISl HaXOXKIACHMS Pa3IUYHbIX
6.3 3JIEMEHTOB TPEYToJIbHUKA («PEIIEHHUE TPEyroJIbHUKOBY»), NPUMEHATh UX IpPH

PEIICHNHU I'€OMECTPHUYCCKUX 3a1a4

Bnagers noHsaTusAMU IpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 no100HbIX ¢uryp. Iloap3oBaThcs cBOWCTBaMU MOAOOHUS MPOU3BOJILHBIX QUTYD,

YMETh BBIYUCIATH JUIMHBI U HAXOJAWUTH YIIIbI y MOA0OHBIX ¢uryp. [lpumenars




CBOICTBa Mom00MsS B MPAKTUYECKUX 3ajJadyax. YMETh NPUBOAUTH MPUMEPHI

10JI0OHBIX (PUTYP B OKPY’KAIOIIEM MUPE

6.5

ITonp30BaThCSA TCOpECMaMu O MPOU3ZBCACHHUUN OTPEC3KOB XOpA, O MPOU3BCACHUU

OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonmp30BaThcs BEKTOpaMM, MOHMMATh WX TEOMETPHUECKUH U (QU3MUECKUi
CMBICJ, IPUMEHATh HMX B PEUICHUH T€OMETPUYECKUX M (U3MUYECKUX 3aj]ad.
[TpuMeHATh CKaNApHOE NPOU3BEIEHUE BEKTOPOB JUISl HAXOXKICHWS [UIMH U

yTJIO0B

6.7

ITonw3oBaThCs METOJOM KOOpAWHAT Ha IJIOCKOCTH, IPUMCHATH €TI0 B PCIICHUU

TCOMCTPHUYCCKUX U TPAKTUUCCKHUX 3a/1a4d

6.8

Brnagers NOHATHAMM IPABWIIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBl JYT'M OKPYXHOCTM W paJUaHHOM Mepbl yIjla, yMETb BBIUYUCIATH
IJIOWAAL Kpyra M ero vacred. IIpumeHsATH IOIMy4YeHHbIE YMEHHS B

IMPAKTUYCCKUX 3aaavdax

6.9

HaxoauTe OCHM MM LEHTPbl CUMMETpUM (UTYp, HPUMEHSTH JBHXKEHUS

IUIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpuMeHATH TNOJIy4CHHBIE 3HAHUA HA IPAKTUKE — CTPOUTH MAaTEeMaTHYECKUE
MOJACIN JUIsl 3aJad peajbHOM JKU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE
BBIYUCIICHHUSI C TPHUMEHEHHEM TOJO00MS W TPUTOHOMETPHYECKUX (QYHKIUH

(TmoB3ysICh, TIIe HEOOXO0IUMO, KaJTbKYJISITOPOM)

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 I'eomeTpus

61 Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOX1€CTBO. POPMYJIBI IPUBEICHHUS

6.2 Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CUHYCOB. Pemenue
' MPAaKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB

6.3 [Ipeo6pazoBanue nonodus. [Tonodue cOOTBETCTBEHHBIX JIEMEHTOB

64 Teopema 0 mpOU3BENECHUU OTPE3KOB XOPA, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU

6.5 BekTtop, mnuHa (MOIyJib) BEKTOpPA, COHAIIPABJIIEHHBIE BEKTOPBI, IPOTHUBOIMOJIOMXKHO
' HaIpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallH




HaJ BeKkTopamu. Pa3noxeHue BeKTOpa 1o AByM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopnunatsl Bektopa. CkaisipHO€ NPOU3BEIECHUE BEKTOPOB, NPUMEHEHHE JUId
' HaXO0XICHU JUIMH U YTJIOB
JlekapToBbl KOOpPAMHATBI HAa IUIOCKOCTH. YPaBHEHMsI NPAMONM M OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPECEUCHUE OKPYKHOCTEH U TMpsAMBIX. MeTojn KOOpAMHAT W €ro
IIPUMEHEHNE
6.8 [IpaBriIbHBIE MHOTOYTOJIbHUKHI
6.9 JlinHa okpyxHOCTH. I'pamycHas um panumaHHas Mepa yIjla, BBIYUCICHHE [UIMH JIyT
. OKPY>KHOCTEN
6.10 [Inomane kpyra, CEKTOpa, CErMeHTa
611 JIBIDKEHUsT  ITUIOCKOCTM M BHYTPEHHUE  CUMMeTpuM  ¢uryp (9JeMeHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot

IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIET'O OBPA3OBAHUA

9 KJIACC

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM Pe3yJbTATaM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHuUs
TpeOOBaHUs Ha ocHoBe PT'OC

YMeHue onepupoBath MOHATUSAMU: MHOXKECTBO, ITOJIMHOKECTBO, ONEpaI Hajl
MHOXECTBaMH; YMEHHME OIEepPUPOBaTh MOHATHAMU: Tpad, CBA3HBIH TIpad,
1 JIEpEeBO, LUKJ, NPUMEHATh MX IPH PELIEHUU 3a]ady; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MpeacTaBIeHue MHOXKECTB Ul OMMCAHUS PealbHbIX MPOLECCOB U

SIBJICHUM, TIPY PELICHUH 33]a4 U3 IPYTHX Y4E€OHBIX ITPEMETOB

YMeHne onepupoBaTh IOHATUSAMM: OIPEACIICHHE, aKCHOMa, TEOpeMa,
JI0Ka3aTeNIbCTBO; YMEHHUE PAcIO3HABaTh UCTUHHBIE U JIOXKHBIE BBICKA3BIBAHMSI,
IIPUBOAMTH IPUMEPHI U KOHTPIPUMEPHI, CTPOUThH BBICKA3bIBAHUS U OTPULIAHUSA

BBICKA3bIBaHHUI

YMeHue onepupoBaTh NOHATUAMHU: HATypajIbHOE YHCIIO, MPOCTOE U COCTABHOE
YUCJO, JACIUMOCTh HATYpaJbHBIX YHUCEN, MPU3HAKU JIETUMOCTH, LIEJI0€ YHUCIIO,
MOJyJIb YHCIia, OOBIKHOBEHHAs IpOOb U JIECATUYHAS IpOOb, CTAaHIAPTHBIM BH]T
3 YHClla, PAlNUOHAIBHOE YHCIIO, HUpPpAIMOHATBHOE YHCIO, apuPMETHICCKHIA
KBaJIpaTHBIN KOPEHb; YMEHHUE BBINOJHATH JIEHCTBUS C YMCIaMH, CPAaBHUBATh U
YOOPSAOYMBATh YHUCHA, TPEIACTABIATh 4YHCIA HAa KOOPIAMHATHON MPSMOM,

OKpYIJIATh YHWCJAa; YMEHHE JeJaThb NPUKUAKY U OLIEHKY pe3yibTara




BBIYHUCIICHUN

YMeHue omnepupoBaTh IMOHATHSAMHU: CTEHNEHb C LEJNbIM  [IOKa3aTeseM,
apu(MeTHYECKUIl KBaJpaTHBIM KOpPEeHb, MHOTOWIEH, ajredpanueckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH OOJIbLIE €IWHUIIBI;
YMEHHUE BBINOJIHATH Pacy€Thl Mo popMynam, mpeodpa3zoBaHus LEIbIX, APOOHO-
palMOHAJIbHBIX BBIPAXKEHUM M  BBIPAXKEHUH C KOPHSIMH, pa3joKEHUE
MHOTOWJIeHa Ha MHOXXHTEJIM, B TOM YHCIE€ C HCHOJb30BaHHEM (HOpMYI

PA3HOCTH KBAaAPATOB U KBaApaTa CyYMMbI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATHUSAMU: YHMCIOBOE PABEHCTBO, YPAaBHEHHUE C OJHOMU
IIEPEMEHHOM, YUCIIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C IIEPEMEHHON; yYMEHHE
pemaTh JHMHEWHBIE M KBaJpaTHBIC ypaBHEHHs, JAPOOHO-paIlOHAJIbHBIC
YPaBHEHHs C OIHON IEPEMEHHOW, CHCTEMBI [BYX JIMHEWHBIX YpPaBHEHUH,
JMHEHHBIE HEPAaBEHCTBA M UX CHUCTEMBbI, KBaJIpaTHBIC M IPOOHO-pAlMOHATILHBIE
HEPAaBEHCTBA C OJHOW MEPEMEHHOW, B TOM YHWCIIE NPU PEIICHUU 3anad u3
IpPYruX IPEeIMETOB M IPAaKTUYECKMX 3a4ad; YMEHHME HCIOJIb30BaTh
KOOPJMHATHYI0 HPSAMYI0 M KOOPAMHATHYI IUIOCKOCTh Ui H300pakeHUus

pPELIECHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMHU: (GYHKIMA, Tpaduk QyHKIUH, HYIU
(GYHKINU, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUs,
yObIBaHUSI, HaWOOJIbIIEE ¥ HAaWMEHbIIee 3HA4YeHUs (YHKIUU; yMCHHE
OIIEPHPOBATH TIOHATHSIMHU: MPSIMasi MPOIOPIIMOHATLHOCTD, JTMHEHHAS (YHKIIHS,
KBajgpaTuuHas  (yHKIUs, oOpaTHas  NPONOPLUOHAIBHOCTH, Mapaboa,
runepboa; yMeHue CTpouTh rpaduku (yHKIHMA, UCIOIB30BaTh TpadUuKu s
OTIpeIeIeHUs] CBOMCTB MPOIIECCOB UM 3aBUCHUMOCTEH, JUIsl pElIeHHs 3a7ad W3
IpyruX YYeOHBIX TPEIMETOB W pPEaJbHOH JKW3HU; YMEHHE BBIPAXKaTh

(I)OpMy.HaMI/I 3aBUCUMOCTU MCIKAY BCIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMHU: IOCIEIOBATENBHOCTb, apupMeTHUecKas U
reoMeTpHuuecKast IIPOrpeccui; yMEHHE HCII0JIb30BATh CBOIicTBa
HOCJIEeI0BAaTeNbHOCTEH, (POPMYJIBI CyMMBI U OOIIETO YIeHA IIPU PELICHUH 3a1a4,

B TOM YHMCJIC 3aJia4 U3 JPYTrux y‘IC6HBIX npeaMETOB U peaanoﬁ KHU3HU

YMeHue pemarh 3a7a4dl pa3HbIX THUIOB (B TOM YHCJIE HA MPOIEHTHI, JOJIU U
YacTH, JBWKEHHUE, paboTy, IIeHYy TOBAapOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAJIOTH, 33/1a4¥ U3 00JIACTH YIPABJICHUS JIMYHBIMUA U CEMECHHBIMH (PMHAHCAMH);
YMEHHUE COCTABIJIATH BBIPAKECHUS, YPAaBHEHHUs, HEPABEHCTBA U CHUCTEMBI I10
YCIOBHIO  3aJa4M, MCCIEN0BATh IIOJIyYEHHOE pEIICHWE W  OLICHUBATh

HpaBI[OHOI[O6HOCTB MOJIYUYCHHBIX PE3YJIbTATOB




YMeHue onepupoBaTh MOHATHSAMH: (uUrypa, TOuka, OTPE3OK, HpsMas, Jyd,
JoMaHas, Yroj, MHOIOYTOJbHHUK, TPEYTrOJbHUK, paBHOOCIPEHHBIH U
PaBHOCTOPOHHHW TPEYrOJBbHHUKH, IPSMOYTOJbHBIM TPEYTrOJBHHUK, MEIHAHA,
OucceKTpuca U BBICOTAa TPEYTOJbHUKA, YETHIPEXYTOJbHUK, MapayljiesiorpaMm,
poMO, MpsAMOYTOJIBHUK, KBAJpaT, Tpameuus; OKpYKHOCTb, KPyr, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (DUTYpaMH; YMEHUE pelliaTh 33aJauu, B TOM
YUCJIe U3 NOBCEAHEBHOM XKW3HM, HA HAXOXKJICHHE T'€OMETPUYECKUX BEIINYUH C

NPUMEHEHUEM H3YUYEHHBIX CBOUCTB QUTyp U (pakToOB

10

YMeHue  omepupoBaTh  MOHATHSIMH:  PaBEHCTBO  (QUryp,  PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh M TEPIEHAUKYJISAPHOCTh MPSMBIX, YTOJ
MEXy MPSMBIMH, MEPHEHIUKYISIp, HAKIOHHAs, MPOEKIus, mogodue ¢uryp,
M0I00HBIE TPEYTOJIBHUKHN, CAMMETPHS OTHOCUTEIILHO TOYKHU U MIPSIMOI; yMEHUE
pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO U Monobue (uryp, napaiienbHOCTh U

NEPIEHANKYISIPHOCTD MIPSMBIX B OKPYXKalOIEM MUpE

11

YMeHue onepupoBaTh NOHITUSAMM: JIJIMHA, PACCTOSHUE, YroJl (BeIMYMHA yria,
CHUHYC M KOCHUHYC yIJia TPEyTroJbHHKA), TUIOIIA/lb; YMEHUE OLEHUBATh pa3Mephl
peMETOB U OOBEKTOB B OKPY’KAIOLIEM MHPE; YMEHUE HMPUMEHSITH (OPMYIIbI
nepuMeTpa M IUIOM@AM MHOTOYTOJBHHUKOB, JUIMHBI OKPY’KHOCTH W ILIOLIAIU
Kpyra, o0beMa NpSMOYTOJIBHOIO TNapajulelenunesa; yMEHHE NPUMEHATH
IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUYECKHE COOTHOLICHMS Ui BBIUYMCICHUS

JUTUH, PACCTOSIHUM, MIIOMIAEH

12

YMenne n3o0paxarh mIockue Gurypsl 1 uX KOMOWHAIIUH, TPOCTPAHCTBEHHBIS
GUrypel OT pyKH, C HOMOIIbI0 YEPTENKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX

CpEACTB 110 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMmenune OIICpHUPOBATH IMOHATUAMH: MPAMOYIroJibHasgd CHUCTEMAa KOOpAWHAT,
KOOpAUHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOPA Ha
YHUCIO0, CKAIPHOC NPOU3SBEACHNUE BEKTOPOB, YMCHHEC HCIIOJIB30BAaTh BEKTOPBI U
KOOpAUHAThI JIA NPCACTABJICHUA NAHHBIX W PCHICHUA 3alla4, B TOM YHCIIC U3

JPYTUX Y4EOHBIX MIPEIMETOB U peaIbHOM JKU3HU

14

YMeHue onepupoBaTh MOHATHSMH: CTOJIOMKOBBIE U KPYIOBBIE JHAarpaMMbl,
TaONUIBI, cpeqHee apupMeTHUecKoe, MeauaHa, HauOoblllee W HAaUMEHbIIEe
3HA4YEHHUs, pa3Max YMCIOBOro Ha0Opa; yMEHHE U3BJIEKaTh, MHTEPIPETHPOBATH U
npeoOpazoBbiBaTh MHGOpPMAlMIO, TMPEACTABIEHHYI0 B Ta0nMIlax W Ha
quarpammax, OTpaXkarollyl0 CBOMCTBA U XapaKTEPUCTUKH peabHbIX IPOLECCOB

nu HBJIGHI/II;’I; YMCHHUC PACIIO3HABATH HU3MCHYUBLIC BCIIMYHUHBI B OKPYKaroleM




MUpE

15

YMeHue omnepupoBaTh  MOHATHSAMH:  CIy4alHbI  ONBIT  (CiydalHBIN
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (3JIEMEHTApHbIM MCXOM) CllydyaitHOro
OMbITa, CIy4alHOE COOBITHE, BEPOATHOCTb COOBITHUSA; YMEHHE HAXOJIUTh
BEPOSTHOCTH  CIy4YalHBIX COOBITUM B OMNBITaX C PaBHOBO3MOXKHBIMHU
JJIEMEHTApHBIMU ~ COOBITHSIMH;  yMEHHME  pelaTh  3aJaud  METOJOM
OpPraHU30BaHHOTO mepedopa M C HUCHOJb30BAHUMEM IIPaBUJIA YMHOXKEHMUS,
YMEHHE OLICHUBATh BEPOSTHOCTU pPEajbHBIX COOBITHI U SBJICHUM, MOHUMATbH
pOJIb MIPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUIH B OKPYXKarolleM
MUPE U B )KU3HU; 3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHIL; 3HAKOMCTBO

C 3aKOHOM OOJIBIIMX YHCEI U €TO POJIbIO B MACCOBBIX ABJICHHUAX

16

YMeHune BBIOMPATh TMOAXOANINN HM3yYCHHBIH METON JJIA PEIICHHS 3aJadH,
MPUBOJAUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B MPUPOJE U JKU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMATHMKH B HCKYCCTBE, OIMCHIBATH
OT/IENIbHBIC BBIIAIONIMECS PE3yJIbTAaThl, IOJYYCHHBIE B XOJ€ Pa3BUTHUS
MaTeMaTUKHU KaK HayKH, IPUBOJIUTH IPUMEPHI MATEMaTUYECKUX OTKPBITUN U UX

aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

HHEPEYEHbB 2JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA OI' IIO MATEMATHUKE

9 KJIACC
Koa IIpoBepsieMblii 3JIEeMEHT COePKAHUSA

1 Yucna v BIYMCICHUS

1.1 HatypanbeHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YUCE

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOU, TTPOLIEHTHI, 0ECKOHEYHBIE IEPHOANYECKHE APOOH

1.3 PanyonanbeHele uncna. ApudpmeTnyeckue onepanuy ¢ paloHaIbHbIMU YHUCIaMU

1.4 JeiictButenpHbie yncna. ApudmMeTndeckue onepamnuu ¢ AeUCTBUTEIbHBIMU YUCTIAMHU

s [TpubnmkE€HHBIE BBHIYMCIICHUS, NPAaBUIa OKPYTJICHHs, NMPUKUAKA M OLEHKAa pe3ysbTaTa
‘ BBIYMCIICHUI

2 AnrebpanuecKue BbIpaXKEeHUs

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKCHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ nenbiM nokasarenaeMm. CTeneHb ¢ palMOHAJIBbHBIM MoKazareneMm. CBoMCTBa
' CTCIICHU

23 MHorousneHsl

24 Anrebpanueckas 1poob




ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHd. J[leficTBusS ¢ apudmeTnyecKkumu

= KOPHSIMHM HaTypajibHOU CTEIEHH
3 VYpaBHEeHMs U HEpaBEHCTBa
3.1 Llenbie u 1poOHO-paloHabHbIE YpaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YPaBHEHH
3.2 Lenbie 1 IpoOHO-palMOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
33 Pemienne TeKCTOBBIX 337124
4 YucnoBsle NOCIEA0BATENBHOCTH
4.1 ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN
4.2 Apudmerndeckas 1 reoMmeTpuieckas nporpeccuu. @opmyra CI0KHBIX MPOLIEHTOB
5 DyHKIMU
Oynkus, crnocodsl 3amanus ¢GyHkinuu. ['padux dysakmuu. Ob6macte ompeneneHus H
- MHOKeCTBO 3HaueHuid (ynkumu. Hynmu ¢yskmuu. [IpomMexxyTKd 3HAKOMOCTOSHCTBA.
o [TpoMexXyTKH MOHOTOHHOCTH (YHKIMU. MaKCUMyMBI W MHHUMYMBI (DYHKIIHH.
Haubounbiee n HanMeHbIee 3HaUYeHHE (QYHKIIMHA Ha POMEKYTKE
6 Koopaunats! Ha NpsAMON U TUNIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu
7.4 OKpY’>KHOCTh U KpyT
7.5 M3mepenne reoMeTpu4ecKux BEINYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepostHocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 ['padsr




4. TEMATHYECKOE IINTAHUPOBAHMUE

9 KJACC
Koau4gecTBO YacoB DIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pa3aesioB u TeM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
NMPOrpaMMbl padoThI padoThl
pecypcebl
Tpuronomerpus.
| Teopembl KOCUHYCOB U 16 | bub6nuoreka [IOK
cuHycoB. Pemienue https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
IIpeobpazoBanue
) nonobus. Metpuyeckue 10 1 bu6nmoreka [JOK
COOTHOIICHUS B https://m.edsoo.ru/7f41al2c¢
OKPY>KHOCTH
bubmuoreka [JOK
3 BexTopsl 12 1
P https://m.edsoo.ru/7f41al2c
€KapTOBBI
4 foo pI/IHaTbI Ha 9 1 bubnnorexa [IOK
P https://m.edsoo.ru/7f41al2c
IUIOCKOCTH
[IpaBusibHbIE
MHOTOYTOJIbHUKH.
5 JlnmiHa OKpY>KHOCTH U 8 bubmorexa HOK
py https://m.edsoo.ru/7f41al2c
IJIOIA/b KpyTa.
Brraucnenue mmiomniagei
bu6mmorexa [JOK
6 JIBIDKCHHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
IToBTOpEHME, Bu6 OK
7 000011IEHHE, 7 2 nomorexa I

cucTréMaTu3sanua

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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5. HOYPOYHOE IIVTAHUPOBAHUE

9 «b» KJIACC
N KoanecTso 1acos Tara DIeKTPOHHBbIE HH(POBHIE
- Tema ypoka Kontpoasubie | IlpakTuuyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3yYeHUs
padoThI padoThI pecypchl
| OnpeneJEeHHe TPUTOHOMETPUUYECKUX ) 02.09.2025 bubnmnorexa [JOK
¢ynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
bu6mmoreka [IOK
2 ®opmyJibl IPUBEACHUS 1 04.02.2025 httos:/m.edsoo.ru/8a1424be
bub6moreka [JOK
T 1 .09.202
3 COpEMa ROCHIYCOB 09.09.2025 https://m.edsoo.ru/8al14336¢
bu6mmoreka [JOK
4 Teopewma kocuitycos ! 11.09.2025 https://m.edsoo.ru/8a14336¢
bu6mmoreka [IOK
5 Teopema KOCUHYCOB 1 16.09.2025 httos:/m.edsoo.ru/8a142d5e
bu6morexa [JOK
T 1 18.09.202
6 eOpEMa CHIyCOB 8.09.2025 https://m.edsoo.ru/8al42e8a
bubmuoreka [{OK
7 Teopena cititycon ! 23.09.2025 https://m.edsoo.ru/8al42e8a
bu6mmoreka [IOK
8 Teopema cHrycon ! 25.09.2025 https://m.edsoo.ru/8al42e8a
9 HaxoxaeHue 1IMH CTOPOH U BEJIMYHH | 30.09.2025 bu6morexa [JOK
YTJIOB TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [{OK
10 P 1 02.10.2025
CHLCHHIE TPEYTONLIHKOB https://m.edsoo.ru/8al42ac0
bubmnoreka IJOK
11 Peuienue TpeyroabHUKOB 1 07.10.2025 hitns-//m_cdsoo.ru/8al42ac0
12 Pemienue TpeyroinbHUKOB 1 09.10.2025 | bubaunoreka LIOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

bu6mmoreka [JOK
1 P 14.10.202
3 CHICHHE TPEYTONLHILKOR 0.2025 https://m.edsoo.ru/8al42ac0

14 [IpakTHyeckoe NpUMEHEHUE TEOPEM 16.10.2025 bubnuorexa [JOK
CHHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c¢

15 [IpakTueckoe NpUMEHEHHUE TEOPEM 1.10.2025 bubnuorexa [IOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c

16 KonTtpoJuabnas pa6ora no reme 23.10.2025 bubnuoreka [IOK
"PemieHue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a

bu6 OK

17 [TonsiTue o mpeodpa3oBaHUM TOIOOMS 06.11.2025 h:tl ::I;I/(r)rf.eelili,(l)lo.m 13a143ab0

13 COOTBETCTBEHHBIC AJIEMEHTBI ITOA0OHBIX 11.11.2025 bu6mmoreka [{OK
buryp https://m.edsoo.ru/8al43de4

19 CoOOTBETCTBEHHBIE 2JIEMEHTHI TTOJOOHBIX 13.11.2025 bubnmnoreka [JOK
buryp https://m.edsoo.ru/8al43de4
Teopema o npou3BeIeHUN OTPE3KOB XOP/I,

20 TeopeMa O MPOU3BEJCHUH OTPE3KOB 18.11.2025 bubnuoreka [JOK
CEKYIIHX, TeOpeMa O KBaJpaTe https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema 0 Ipou3BeICHUHN OTPE3KOB XOP/I,

)1 TEOpEMa O MPOU3BEJACHUH OTPE3KOB 20.11.2025 bubmuorexa [JOK
CEKYIIUX, TeOpeMa O KBaJpare https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema 0 ipou3BeIEHUN OTPE3KOB XOP/I,

2 TEOpEMA O MPOU3BEJACHUH OTPE3KOB 75.11.2025 bubnuotexa [JOK
CEKYIIUX, TeOpeMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJIbHOU

” [IpumeHeHne TeopeM B pelIeHUN 27 11.2025 bubmuorexa [IOK

TCOMETPHUICCKUX 3aaaYd

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

[IpuMeHeHne TeopeM B pEeLICHUH

bub6aunoreka [IOK

24 02.12.2025
TEOMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8al443fc
75 [IpuMeHeHne TeopeM B PELLICHUH 04.12.2005 bubnuorexa [IOK
TeOMETPUYECKUX 3aa4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
2% [TpeoOpaszoBanue noaoous. 09.12.2025 bubnuoreka IIOK
MeTtpuueckre COOTHOLLICHHS B https://m.edsoo.ru/8al447a8
OKpY>kHOCTH"
Onpenenenrie BeKTOpoB. Ouznueckuii u bubmuorexa [JOK
27 . 11.12.2025
TEOMETPUUYECKHUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
73 CnoxeHue ¥ BBIYUTAHUE BEKTOPOB, 16.12.2025 bubnuorexa [JOK
YMHOKEHHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHHUE BEKTOPOB, 18.12.2025 bubnmnoreka [JOK
YMHO)KEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
30 Cli0’)keHHEe U BBIYUTAHHE BEKTOPOB, 73.12.2005 bubmuorexa [JOK
YMHO)XKCHHE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
31 Paznoxenue BekTopa 1o AByM 25.12.2025 bubnuorexa [IOK
HEKOJJIMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8a144d52
bu6mmnorexa [JOK
2 K 12.202
3 OOPARHATHL Bekctopa 30 025 https://m.edsoo.ru/8al44fbe
. CkansipHO€ MPOU3BEICHNUE BEKTOPOB, €T0 01 2056 BuGmnorexa LIOK
NpPUMEHEHUE JJIsl HaXO0XKJIeHUs JJIUH U .01. httos://m.edsoo.ru/Sal4539c
yTJIOB :
" CKans;pI::oe :pomBzz[zHHe; BEKTOPOB, €ro < o1 2006 BuGmorexa LOK
PUMEHEHUE JIUT HaX0XKICHUS JJTHH U .01.
P o A o https://m.edsoo.ru/8a14550e
yTJIOB
bu6 OK
35 Pemienue 3a1au ¢ momMoIib0 BEKTOPOB 20.01.2026 hgoil;l/(r);.GeKdascli.ru /3aldde3a
36 Pemenue 3aga4 ¢ momMoIibio0 BEKTOPOB 22.01.2026 | bubamoreka [IOK



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

https://m.edsoo.ru/8al1458c4

37 [IpuMeHeHre BEKTOPOB ISl PELLICHUS 27.01.2026 bubnuorexa [IOK
3a1a4 U3NKU https://m.edsoo.ru/8al1458c4
KonTpoabHnas pa6ora no reme bubnuorexa [JOK
38 29.01.2026
"BekTopb1" https://m.edsoo.ru/8a145b08
19 JlekapTOBBI KOOPJMHATHI TOYEK HA 03.02.2026
TUTOCKOCTH
. bu6nmorexka [JOK
40 ¥ paBHeHIe MpAMOit 05.02.2026 https://m.edsoo.ru/8a145c48
. bu6mmoreka [IOK
4 ¥pabHeHe IpAMoit 10.02.2026 https://m.edsoo.ru/8a145¢48
bub6nuoreka [IOK
42 12.02.202
¥ PaBHEHHE OKPYKHOCTH 02.2026 https://m.edsoo.ru/8al4635a
43 Koopaunats! Touek nevpecequI/m 17.02.2026 bubnuorexa [IOK
OKPYKHOCTH U TPSMOI https://m.edsoo0.1ru/8a146620
44 ?;IZL?; eI 30, pAKTICCIX 19.02.2026 | Promorexa HOK
P A% TP o https://m.eds00.ru/8a146620
3a/1a4y
45 I\:ETZH KOOS::I HHa:aHI;H peH;eHHHec 24.02.2006 | DHOmorera LIOK
TCOMETPHYCCKUX 9, MPAKTUICCKUX .02.
P A&, TP https://m.edsoo.ru/8a146620
3a1a4
Ny Meron Koop;[;HaT pu peﬂliHI/II/I ) 26 022006 Bu6morexa LIOK
TeOMETPUYECKUX 334, PAKTHUECKUX .02. https:/m.edsoo /8146620
3a1a4y
47 KonTtponbHas pabora o Teme 03.03.2026 bubnuoreka [IOK
" JlekapTOBBI KOOPIMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
[IpaBuiIbHBIE MHOTOYTOJIbHUKH, bubnuorexa [JOK
48 BBIUHCJICHUE UX 3JIEMEHTOB 05.03.2026 https://m.edsoo.ru/8al46fda
49 Uucno . JInmuHa OKpy>KHOCTH 10.03.2026 | bubmmoteka [IOK



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

https://m.edsoo.ru/8al1472c8

50 Hucno 7. JlnnHa OKPYRKHOCTH 12.03.2026 igs:;l/d/felifrﬁ/gam 14c
51 JlnHa 1yru OKpYKHOCTH 17.03.2026 ﬁtptlt?::jl/(r)rf.eelzlasﬁ)(.)nlf/ 8al4714c
52 Papnannas mepa yria 19.03.2026 }]?gg::l;l/cr:.e;dasi.orf/ 8al4714c
53 [Inomane kpyra, cekTopa, CermeHTa 24.03.2026 Eﬁ:;ﬁiﬁiili@al 47426
54 [Imomaae kpyra, CEKTOpa, CErMEHTA 26.03.2026 Egg:jﬁ:iic.)nlf@al 47750
55 Ilnomane Kpyra, ceKTopa, CerMeHTa 07.04.2026 }]?‘E:S;I:I;I/(r);.e;ciasi(.)rllf/ 8al147750
56 [ToHsITHE O ABM>KEHUU TUIOCKOCTH 09.04.2026 Eggﬁ;ﬁiﬁiﬂigalmcgz
57 [TapannensHBIN IEpEHOC, TOBOPOT 14.04.2026 m
58 [TapamienbHbIN IEPEHOC, TOBOPOT 16.04.2026 Egg;?;;:iii?rf/égal 47F16
59 HapannensHbli IEPEHOC, IIOBOPOT 21.04.2026 Eggsﬁlj/ﬁéelii(.)rﬁ/ 8al47f16
60 IapanenbHblil IEpeHOC, TOBOPOT 23.04.2026 E‘E:S;I:I;I/:fclasi(.)nlj/ 8al47f16
. 0 O

61 e CHELE AR pu petcin 28042026 | oo Sal5062
62 Kﬁ‘;ﬂﬁﬁ?ﬁﬁﬁ:2;?,;33:“ 30.042026 | Dromoreia LIOK

OKpy:KHOCTB. /IBH:KEeHHA MJIOCKOCTH"

https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2

[ToBTOpenue, o6obIIEeHNE,

bubmnoreka IJOK

63 cucrtemaTusanus 3Hanuil. amepenue 1 05.05.2026 hitps://m.edsoo.ru/8al 48524
FeOMETPUUECKUX BEIUYUH. TpeyroJbHUKN

64 ?(Z:BTeopae oo 06036 o, Tapaic e 1 07.05.2026 | Dromorexa LOK

UCTeMATH3AIVS 3HAHWM. BHBI .05.
1 pasbren https://m.edsoo.ru/8a148650
U TICPIICHANKYJIIPHBIC TIPSIMBIS
bu6mmoreka [JOK
n 1 14.05.202

65 TOr0Basi KOHTPOJIbHAsA padoTa 05.2026 htps:/m.edsoo /8] 48650
[ToBTOpEeHmE, 0600IICHNE,

66 cucTeMmaruzaius 3HaHui. Brincanneie u I 19.05.2026 bubnuorexa [JOK
OIMCAaHHBIE OKPYKHOCTH https://m.edsoo.ru/8a148650
MHOTOYTOJTbHUKOB
[ToBTOpenwue, 0600IEHNE,

67 cuctemMaTusanus 3Hanuil. OKpy»KHOCTb U 1 21.05.2026 bubnuoreka [JOK
Kpyr. 'eomeTpuueckue mocTpoeHHs. https://m.edso0.ru/8a148920
VYTIbl B OKPY>KHOCTH
[ToBTOpenue, o6o0IIEeHNE, bubmnoreka [HOK

68 1 26.05.2026
CUCTeMaTH3alusl 3HAaHUH https://m.edsoo.ru/8a148920

OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

6.YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O IPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IVI1 YYHEHUKA

I'eomerpust, 7-9: yuebHuk 11 oOreodpazoBarenbhbix yupesxaenuii/ [JI.C. AranacsH, B.®. byty3os,
C.b. Kagomuies u ap.] — M.: [Ipocsenienue, 2023

METOAUYECKHUE MATEPUAJIBI U1 YAUTEJIA

1.I'eomerpus, 7-9: yueOHuK 1 o0mieodpazoBarenbHbix yupexaenuii: / [JI.C. AranacsH, B.®. byty30s,
C.b. Kagomues u ap.] — M. : IIpocsemenue, 2023

2.I'eometpusi. MeToauueckue pekoMeHaanuu. 7-9 kiacc: yueoHoe nocodue i o01eodpa3zoBaTeIbHbIX
opraam3anuii / [JI.C. AranacsiH, B.®. byty3os, FO.A. I'na3koB u ap.]. — M.: [Ipocsemienne, 2023

3.Caaksn C.M., byty3oB B.®. «M3yuenne reometpun B 7-9 knaccax» MeTtoanueckue peKOMEHAALNH K
yuebnuky. Kaura qns yuutens; M. «IIpocsemenue», 2023

4.T'eometpus. unaktuueckue Matepuainsl. 7 kinace / b.I'. 3u, B.M. Meiinep. — M.: [Ipocserenue,
2023

5.I'eometpus. Pabouas Terpaap. 7 kiiacc: mocodue uisl yyamuxcsi 001eo0pa3zoBaTeNIbHbIX OpraHu3aIuil /
JI.C. Atanacsn, B.®. byty3os, F0.A. I'nazkos, U.W. FOnuna. — M.: IlpocBemenue, 2023

6.I'eomeTpust. 3anaun ¥ yIpaKHEHUS Ha TOTOBBIX YepTekax. 7-9 knaccel / E.M. PabunoBuy. — M.:
Wnexkca, 2023

7.T'eomeTpusi: 33724 HA TOTOBBIX "epTexax s moarotoBku k ['MA u EI'D: 7-9 knaccer / O.H. banasn.
— PocroB v//I: ®enukc, 2023



7.1MUP®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

No | HaumeHnoBanue Kpatkoe onucanue »nekTpoHHOTro oOpazoBatenbpHoro | [IpaBoobnagaTens
/Tl | AIEKTPOHHOTO pecypca (BKJIIOYas CTPYKTYpY, IPEAMETHOE AIEKTPOHHOTO
00pa30BaTeNbHOr0 | COAEPKaHUE U METaJaHHbIE, TI03BOJISIONINE 00pa30BaTeNbHOrO
pecypca, OJIHO3HAYHO WJACHTU(UIIMPOBATH ANEKTPOHHBIN pecypca
COCTaBUTEIb 00pa3oBaTenbHBIN pecypc) (HamMeHOBaHUE
(cocTaBuTenn) IOPUMYECKOTO JIUIIA
3JIEKTPOHHOTO 60 pamums, umsl,
00pa3oBaTeNLHOTO oT4yecTBO (TIpU
pecypca HaJTUIHH)
(bU3MYECKOTO NTUIIA,
KOTOpOMY B
YCTaHOBIIEHHOM
3aKOHOJATEIbCTBOM
Poccuiickoit
denepauuu MopsKe
MIPUHA]ICKUT
UCKJTFOUUTEIILHOE
MpaBo Ha
AJIEKTPOHHBIN
00pa3oBaTeNbHBIH
pecypce)
1. | IIpoexTHbIE KommuiekT npoeKTHbIX 3aaHui, pa3paboTaHHbIH B 00O "I'no6anJlad"
3a/laHusl. . COOTBETCTBUU C COJICPKAHUEM y4eOHOTO MpeMeTa
I'eomeTpus 9 "Matemaruka"
KJ1acc
2. | O0P: "Teometpust | YueOHbIN OHIalH-KYpC 1uig 9 knacca, Bkarodatonmii | OO0 "SKmacc"
9 xnacc" TEOPETUUYECKUE MAaTepHaJIbl, 3a1aHUS U TECTHI C
aBTOMAaTHUYECKOMU IIPOBEPKOM MPABUIIBHOI'O OTBETA
JUTSL BCeX pazzienioB denepanbHO paboueit
MporpaMMbl OCHOBHOT'O 00111eTr0 00pa30oBaHusl.
3ananus HampaBlieHbl HA GOPMUPOBAHUE
UH(POPMAIMOHHBIX KOMITETEHITNI 1 0a30BBIX 3HAHUI
B 00J1aCTH MaTeMaTHKH, CIIOCOOHOCTH K aHAJIU3y U
CUHTE3Y, CIOCOOHOCTH K PELISHUIO 33124, IPooIieM,
K MPUMEHEHHIO 3HaHWI Ha NpakThke. OCOOCHHOCTh
3aJ]aHUN 3aKJIF0YAETCA B HAJIMYUU TEHEPALIUA,
MO3BOJIAIOIINX 00palaThes K ynpaKkHEHUSIM
HEOJTHOKPATHO, a TAK)KE B HATUYUH IMOAPOOHOTO
OOBSICHCHHS PCIICHUS
3. | Becepoccuiickue Martepuansl 1)1 OATOTOBKU K BCEPOCCUNCKUM 000 "sAKnacc"
IPOBEPOYHbBIE IPOBEPOUYHBIM paboTam [yt 9 Kiacca.
paboThI TpeHupOBOYHBIC BAPHAHTHI COACPKAT 3a/IaHUS C
['eomeTpus 9 ABTOMAaTHYECKOW MTPOBEPKOM U MOAPOOHBIM
KJ1acc, o0bsicHeHueM penieHus. Hannuue renepaunii B

3aJJaHUSAX MMO3BOJISIET BO3BPAIIATHCS K PEIICHUIO
YIIPa)KHEHUS HEOTHOKPATHO. Y UUTEIAM JOCTYITHBI
TAaKXe 3a1aHus C PyYHOU IPOBEPKOH,
110/Ipa3yMeBaloLINe pa3BEPHYTHII OTBET




I'eomerpus 9 I'eomerpus, 9 knace, PI'AOY IO "Axagemust OI'AOV 11O

KJIacc Munnpocsenienust Poccun" "AxageMusa
MuHnpocBeneHust
Poccun"

Howmarnue DO0P "Jlomamaue 3ananusi, OCHOBHOE 0011ICe AQO M3paTenbcTBO

3a7aHus. obpazoBanue, ['eometpus", 9 kmacc, AO "IIpocBemnienue"

I'eometpus 9 W3narenscrBo "IIpocBemienue

KJ1acc

Tpenaxep Tpenaxep "O6nako 3nanwmii", ['eomerpus, 9 kmacc, 00O "®wuzukon JIad"

"Oo6nako 3HaHU".

I'eometpus 9
KJ1acc

000 "®usukoH JIad"

Kypc "I'eometpus
9 knacc
HHTepakTuBHBIE
3amanus, 9 kinacc"

D0P no maremMaTHKe ¢ UHTEPAKTUBHBIMU 3aIaHUSIMU
pa3paboTaH JUIsl UCIIOJIb30BAHUS MIEaroraMu B
YPOUHOU M BHEYPOUHOU JIEITEIBHOCTH B KAYECTBE
JOTIOTHUTEIbHOTO MaTepuana. DOP MoxHO
UCIIOJIH30BATh KaK aIbTEPHATUBY KIACCUUYECKUM
JIOMAIITHUM 33J]aHHSIM, B KaueCTBE MaTepuaa Jis
MOATOTOBKHU K MPOBEPOUYHBIM, KOHTPOIHHBIM U
npyrum pabotam. DOP co3nan ans noaaepKKu
peanu3anuu 00s3aTeIbHON YacTH
0011e00pa3oBaTeabHONM MPOrPaMMBbI

00O "Ckaenr"

Kypc ypokos o
reoMeTpuu 9
KJ1ace

Kypc ypokoB no reometpun 9 kiacc

000 "MHTEPJIA"




7.JIAICT ®PUKCUPOBAHUSA U3SMEHEHUI 1 JIONOJHEHUM B PABOYEN ITPOT'PAMME

CoryacoBanue
C

samectureneM | Iloamuce
Jlara BHeceHUs

. HpEKTOPA JIAIa
N3MEHEHMUI, Coneprxanue p P 1,
2 (moamuce, BHECIIIETO
JIOIIOJTHEHUH
pacmdpoBKa | 3amnuch
TOJIITHCH,

J1aTa)




COI''TACOBAHO COI''TACOBAHO
[IpoTokoi 3acenanust METOJUIECKOTO

coseta MBOY «JTuueit Ne 13» 3amecTtuTens nupekropa no YBP
ot 29 aBrycra 2025 roma Ne 1 Kapune I'epmanosta Epemsn
Anmna Bnagumuposna Jlemunosa 29 arycra 2025 rosa

JOKYMEHT IIOAIIUCAH
SJIEKTPOHHOM O CHIO

" 3amecturens Jqupekropa no YBP 3amecTuTens aupekropa no YBP

JemunoBa Aniaa BiagnmupoBHa Epemsin Kapune ['epmanoBna

[Toamucano: 29.08.2025r. IMoanucano: 29.08.2025r.
KBanmudumuposannas moanucs: KpanuduiupoBanHas MO/INCh:
40B360942F31E16FDBEABOE18D96FA88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. — 10.02.2026r. 15.10.2024r. — 08.01.2026r.
-

JOKYMEHT IIOAIINMCAH
DJIEKTPOHHOM HOAITUCHIO




MHWHHUCTEPCTBO IMPOCBEIIEHWS POCCUCKON ®EJIEPAIIMA
MuHucTepcTBO 001110 M NPo(heccCHoHaTILHOro odpasoBannsi PocToBckoii ods1acTn
Yupasienue oopaszoBanusi ropoaa Pocrosa-na-/lony

MBOY "JIuuei Ne 13"

YTBEPXJIEHO

Hupextop MBOYVY «JInnen Ne 13
Nza6enna KpukopoBHa Aromnosa
ITpuka3z Ne 301 ot «29» 08.2025r.

PABOYAS ITPOTPAMMA
yueOHoro kypca «I'eomerpus»
1151 9«B» Kmacca OCHOBHOTO O0IEro 00pa30BaHMs

Ha 2025-2026 y4eOHblii rox

CocraBurens: Camconona U.JI.,

YUYUTCIIb MATCMAaTUKH

r. PocroB-Ha-/{ony
2025r.



1. HIOACHUTEJIBHAS 3AIINCKA

I'eoMeTpust KaKk OJUH M3 OCHOBHBIX Pa3/IelOB IIKOJBHON MAaTeMaTHUKH, UMEIOLINI CBOEH IIENIbIO
o0ecreynTh M3y4eHHUE CBOHCTB U pa3MepoB (UTYp, WX OTHOIICHUH M B3aUMHOE PACIIOIOXKCHHE,
ONMHpACTCsl Ha JIOTUYECKYIO, JOKAa3aTeIbHYIO JIMHUIO. [IeHHOCTh H3ydYeHUs] TeOMETPUU Ha YPOBHE
OCHOBHOTO 001Iero oOpa30BaHMs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYHUTCS MPOBOIUTH
JIOKa3aTeNbHbIE  PACCYKIEHUS, CTPOUTh JIOTUYECKHUE YMO3AKJIIOUEHHUs, JOKa3blBaThb MCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, MPOBOIUTH PACCYKICHHUS «OT MPOTHUBHOTOY,
OTIIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOPATHBIC YTBEPIKICHHUS.

BTtopoii 11e1bi0 3y4YeHHS TeOMETPUU SBJISCTCS UCIIOIB30BaHUE € KaK MHCTPYMEHTA MPU PEIICHUN
KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUECKUX 3ajayd, BCTPEUAIOUINXCS B peaibHOM ku3HU. O0ydaromuiics
JOJKEH HAYYUTHCSl OMPEACITUTh T€OMETPHUECKYI0 (UTypy, OMHCaTh CIOBaMH JaHHBIA YepTEX WIH
PUCYHOK, HAaWTH IUIOIIAJ(b 3€MEIILHOTO y4YacTKa, PaccuyuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens wiam TpeOyemble pa3Mepbl Trapaxka s aBTOMOOWIA. OJTOMY COOTBETCTBYET BTOpas,
BBIUMCJIUTENbHAS JIMHUA B HM3y4yeHUU TeomeTpuu. [lpu pemieHnu 3amad MpakTUYECKOTO XapakTepa
00yYaroIUICS YUUTCS CTPOUTh MATEMAaTUYECKUE MOJICITH PEANbHBIX KU3HEHHBIX CUTYyallud, TPOBOAUTH
BBIUMCJICHHSI U OTICHUBATH aJIEKBATHOCTh IMOJIYYCHHOTO pe3yiIbTara.

Kpaiine BaxxHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTHUMH yYeOHBIMH IPEIMETaMH,
MOTHBHUPOBATh HCIOJB30BaTh OMpEICIICHUs TeOMETPHUUECKUX (UTYp U TOHATUH, IEMOHCTPHUPOBATH
MIPUMEHEHHE TOJIYYCHHBIX YMEHHH B (U3MKEe M TEXHUKE. JTU CBA3M HauOoliee SPKO BUAHBI B TeMax
«Bexkropey, « TpuroHoMeTpruecKre COOTHOMEHU Y, «Metoa koopauHaT» U « Teopema ITudaropay.

Vuebnsii kypc «['eoMeTpusi» BKIIOYACT CIEAYIONIME OCHOBHBIC pa3/elbl  COJEp KaHUS:
«I'eomeTpuueckre QUrypbl U uUX CBOWCTBa», «l3MepeHHE reOMETpUYECKUX BEIMUYUH», «JleKkapTOBBI
KOOpJUHATHI Ha IIOCKOCTY, «BeKTOpbI», «/IBImKeHus mockocTi», «[IpeoOpasoBanus mogoous».

Ha n3yuenue yueOHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2 vaca B
Heqneno), B 8 kiacce — 68 dacoB (2 yaca B Hemeno), B 9 kiacce — 68 dacoB (2 yaca B HENENIO). JDKECH
HAyUYUTBHCS OINpPENEIUTh FeOMETPUUECKYI0 (UTypy, OMUCaTh CIOBAaMH JaHHBIA 4epTEX WIM PUCYHOK,
HAWTH IUIOMIAb 3€MEIBHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO JUIMHY ONTOBOJOKOHHOTO KaOels WiH
TpeOyeMble pa3Mepsl rapaxka Jiisi aBTOMOOWIISL. DTOMY COOTBETCTBYET BTOpAsi, BRIYMCIUTEIIbHAS JINHUS B
M3ydeHHH TeoMeTpuu. [Ipu pemeHnn 3amaq MpakTHYECKOTO XapaKkTepa OOyJarOIIUNCs YIUTCS CTPOHTH
MaTeMaTHYeCKHe MOJENU pPEaJbHBIX >KU3HEHHBIX CHUTyalllil, MPOBOJUTH BBIYUCICHHUS U OIICHUBATDH
aJICKBATHOCTh MOJyUYEHHOTO PE3yJIbTaTa.

HopmatuBHbIe akThI U y4eOHO- ®enepanbHblii 3aK0oH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanun
METOIMYECKHE TOKYMEHTBI, Ha B Poccuiickoit @enepanumn» (B AeCTBYIOUICH peaaKIim);

OCHOBAaHHMH KOTOPBIX ®enepanbublii 3ak0H OT 19.12.2023 Ne 618-P3 «O BHeceHuu
pa3paboTraHa rporpamma u3MeHeHnid B @DexpepanbHblii  3akoH «O0 o00pazoBaHMM B

Poccuiickoit @enepanuny;

O6nactHoii 3akoH oT 14.11.2013 Ne 26-3C «O6 oOpa3zoBaHUH B
Pocrosckoii obmactn» (¢ m3menenusmu ot 07.11.2024).

IIpukaz MunucrepctBa npocselenus Poccuiickonr ®enepannu
or 31.05.2021 Ne 287 «O6 yrBepxkaeHHH (HeaeparTbHOro
roCy/1IapCTBEHHOIO0  00pa30BaTENIbHOIO  CTaHAAapTa  OCHOBHOI'O
obmero oopazoanus» (3apeructpuponat 05.07.2021 Ne 64101);

IIpukaz MunucrepcrBa npocselenus Poccuiickoir @enepanuu
or 18.07.2022 Ne 568 «O BHeceHMHM HM3MEHEHHH B (herepanbHbIN
roCy/1apCTBEHHBI 00pa30BaTENIbHBII CTaHIAPT OCHOBHOI'O OOILEro
oOpazoBanus» (3apeructpupoBan 17.08.2022 Ne 69675);

IIpukaz MunucrepcrBa npocseuenus Poccuiickoir ®@enepanuu




or 09.10.2024 Ne 704 "O BHeceHMM H3MEHEHUII B HEKOTOpbIE
npukasel MunucrtepcrBa npocsemenus Poccuiickonn ®denepanum,
Kacaronquecss  ¢eaepadbHbIX  00pa30BaTENbHBIX  IPOrPaMM
HAa4yalpHOTO  Oo0mero  oOpa3oBaHUs,  OCHOBHOTO  OOIIEro
o0pa3zoBaHMs M cpeaHero obuiero oopazoBanus” (3aperucTpupoBaH
11.02.2025 Ne 81220);

OcHoBHasi 00pa3oBaTeNbHAs TMpPOrpaMma OCHOBHOTO OOIIEro
obpazoBanust MbOY «JIumeii Ne 13» na 2025 — 2026 yuyeOHbIil roj
(mpukas ot 29.08.2025 Ne 302).

Y4eOHbIit IJ1aH MYHULUIIAJIBHOTO O10/1)KETHOTO
001e00pazoBaTeIbHOTO  yupexkaeHus ropoaa PocrtoBa-Ha-/{ony
«JTuneit Ne 13» na 2025-2026 yuebnbiit ron (nmpukaz nmo MBOY
«JIuneit Ne 13» o1 29.08.2025 Ne 300);

Kanennapusriii yueonsrit rpagux MBOY «Jluneit Ne 13» na 2025-
2026 yueOuwlii rox (mpuxkaz no MBOVY «Jluneit Ne 13» or
22.08.2025 Ne 295);

Pabouas nporpamma Bociutanust MBOVY «Jluneit Ne 13»;

QenepanpHass  pabodas  TporpaMMa  OCHOBHOTO  OOIIEro
oOpazoBaHwus M0 yueOHOMY TipenMeTy «MartemaTukay

OO111ee KOJIMYECTBO YacoB B rof, | B coorBeTctBun ¢ YueOHeiM mianoM MBOY «JIumeii Ne 13»

KOJINYECTBO YaCOB B HEJIEIIIO, (ITpukaz ot 29.08.2025 Ne 300) ma 2025-2026 yueOHBIN rom Ha
IUTAaHUPYEMBIX Ha U3y4YEHUE n3y4eHue JaHHoro kypca B 2025-2026 yueOHOM rogy oTBOIUTCS 68
JTAHHOTO Kypca B COOTBETCTBMHM | yaca (2 yaca B HEJENI0), Ha ocHOoBaHWW KaneHmapHOro y4eOHOTO
C Y4eOHBIM TJIAHOM JTUIIES rpaduxka MBOY «JIuneii Ne 13» (IIpukas ot 22.08.2025 Ne 295) Ha

2025-2026 yueOHBI TOA npexycMoTpeHo 69 wacos, | wac
OTBEJICH Ha TIOBTOPCHHE TMPOWIECHHOTO MaTepuajga 10 TeMe:
«IToBTOpenue, 0000IICHNE, CUCTEMATH3AIUS 3HAHUI.

COJEP)KAHUE OBYYEHUA
9 KJIACC

Cunyc, xocuHyc, TaHreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opmyJibl IPUBEACHUS.

Pemenue TpeyronbHuKoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PellieHre mpakTudeckux 3aaa4y
C MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodus. [TogodMe cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npousBeeHNH OTPE3KOB XOP, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYILIUX, TeopemMa
0 KBaJIpaTe KacaTelabHOIl.

BexTop, muMHa (MOAYJb) BEKTOPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAIpaBJICHHbIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM HaJl BeKTopamu. PasznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopamuatel Bekropa. CKalsipHOE HpPOM3BEAECHUE
BEKTOPOB, IPUMEHEHHUE /7151 HAX0XKJICHHsI JUIMH U YTJI0B.

JlexapToBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS INPSAMOM U OKPYKHOCTH B KOOpAMHATax,
IepeceyeHne OKpYKHOCTEN U IpsIMbIX. MeToI KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBunbHble MHOrOyroiabHMkH. JlimHa okpyxkHOcTH. ['pamycHas M paaumaHHas Mepa yria,
BBIYUCIICHHUE JUIMH YT OKpy>kHOcTel. [lnomanp kpyra, cekropa, cerMeHTa.

JIBIDKEHUsSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM (GUTYp (3JIeMEHTAapHBIE MPEICTABICHUS).
[TapamnenwsHbliii nepenoc. [ToBopoT.



2. INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUSI ITPOTPAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE  pe3yJIbTAaThl  OCBOCHHSI  MporpaMmbl  yueOHOro  kypca  «l'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUMCKON MAaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHUSAM POCCHICKMX MATEMAaTHUKOB W POCCUMCKONM MAaT€MaTHYECKOW MIKOJIBI, K
WCTIOIB30BAHMIO ITHX JOCTIKCHHUI B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpaxaaHCcKoOe U YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEM TpakJaHWHA W peanu3alud ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUM,
MpoLEYyp TIpa)KAaHCKOro oOImiecTBa (HarpuMep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO
ATHUYECKHX MpPOOJeM, CBSI3aHHBIX C MPAKTUYECKHUM IPUMEHEHHEM IOCTHKEHHH HayKd, OCO3HaHHEM
BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE B PEHICHUH NPAKTUYECKUX 3aJad MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEU JKU3HU
JUISL YCIEIIHON TpOo(heCCHOHANBHOM NIEATENHHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HHIWBUIYaTbHOW TPAeKTOPUU 0Opa30oBaHUS U )KMU3HEHHBIX TUIAHOB C yUETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCITUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MATEMAaTUYECKUX OOBEKTOB,
3a/1a4, pelIeHu, pacCyKI€HUI, YMEHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTAIMEH B JEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTH YEIOBEKa, MIPUPOABI U OOIIECTBA, MOHUMAHUEM MAaTeMaTUYECKOW HayKH Kak
cdepbl UeIOBEUYECKON NEeATENLHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHUS IUBIIIM3AIIHH,
OBJIQJICHHEM SI3bIKOM MaTE€MaTUKHM M MAaTeMaTHYeCKOM KyJbTypOW KaK CpPEICTBOM IIO3HAHMS MHPA,
OBJIAJICHHEM MPOCTEHIIMMHU HaBBIKAMH HCCIIEOBATENBCKOMN AESTEIBHOCTH;

6) ¢usnyeckoe BocnHTaHUE, (POPMHPOBAHUE KYJIbTYPbI 310POBbSi W 3MOLHMOHAJIBHOIO
Oslaromosty4usi:

TOTOBHOCTBIO TPUMEHATh MAaTEMAaTUYECKHE 3HAHUSI B HMHTEPECax CBOETO 3J0POBbs, BEIACHUS
3I0pOBOr0 00pa3a J>KU3HU (340POBOE MHUTAHHWE, COAIAHCHPOBAHHBIM PEXKHUM 3aHITHH M OT/AbBIXA,
peryisipHas ¢u3nyeckas aKTUBHOCTH), C(hOPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpUCHTAIIMCW Ha TPUMEHEHWE MATeMAaTHYEeCKUX 3HAHMM I pemieHus 3aaad B 00JacTu
COXPAHHOCTH OKPY’KAIOIIEH cpenbl, MJIaHUPOBAHUS MOCTYNKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUI
JUISL OKPYIKAIOIIeH Cpesibl, OCO3HAHHEM TIO0ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTed uX
pelieHus;

8) ajanTanusa K M3MEHAIIUMCS YCJI0BUAM COLMATBHON M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPENEIEHHOCTH, NOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM UYUCIE YMEHUE YUUTHhCS Yy APYTUX JIOACH,
pUOOpPETaTh B COBMECTHOM JIEATETHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTIBITA IPYTHX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHNUHU HOBBIX 3HAHUMU, B TOM 4MCiIe (OPMYJIUPOBATH UIEH, TOHATHS,

THNOTE36l 00 OOBEKTaX M SBJICHUSX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh JE(UITUTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPCCCOBYIO CUTyallUrO, BOCIIPHHUMATL CTPECCOBYIO CUTYAllUIO KakK

BBI30B, TPEOYIOLINI KOHTPpMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEeIlIeHHs U JeicTBUS, GOPMYIUPOBATH U
OLIEHUBATh PUCKH U TIOCIECTBHSA, (POPMHPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
IHo3naBaTe1bHBbIE YHMBEPCAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble JJoruuyeckue AeiicTBUA:

BBISIBIIITh M XapaKTEPH30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATUYECKHX OOBEKTOB, TOHSITHIA,
OTHOLICHUH MEXJYy HOHATUAMH, (HOPMYJIUPOBATh ONPEAETICHHUS IOHATHUI, yCTaHaBIMBATh
CYLIECTBEHHBIN NPU3HAK KJIACCH(PUKALUU, OCHOBAHUS Uil 000OIIEHUSI U CPaBHEHUs, KPUTEPUHU
MIPOBOJIUMOI0 aHAJIN3a,;

BOCIIPUHMMATh, (OPMYJIHPOBATH W  MPeoOpa3oBBIBATh CYXKICHUS: yTBEPAWTEIbHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISIBJIATh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTUBOpEUHs B (pakTax, NaHHBIX,
HAOJIOACHUAX W YTBEPXKACHUSX, NpeAsiaraTh KPUTEPUHU UL BBIBICHUS 3aKOHOMEpPHOCTEH W
IIPOTUBOPEYUI;

JeaTh BBIBOJBI C MCIIOJb30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa3buparb J0Ka3aTeNbCTBA MAaTEMATUYECKHX YTBEPXKACHUH (IpsMble M OT MPOTHBHOIO),
MPOBOJUTh  CAMOCTOSATENBHO  HECIOXKHBIE  JIOKA3aTelbCTBA  MAaTEMaTHYECKHUX  (DaKTOB,
BBICTPaMBaTh apryMEHTAllMl0, MPUBOJUTH IMPUMEPbl M  KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh cnoco0 pemieHUss y4eOHOW 3anaud (CpaBHUBATh HECKOJBKO BAPUAHTOB PELICHHUS,
BBIOMpPATh HANOOJIEE MOIXOAAIINHA C YIETOM CAMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoparelbcKue AeiiCTBHS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUH HMHCTPYMEHT IIO3HaHUSA, (OPMYJIUPOBATH
BONPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHFHO YCTAHABINBATH UCKOMOE U
JTaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MIPOBOJIMTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOKHBIH 3KCIICPUMEHT, HEOOJBIIOe
HCCIICJIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKTY COOO;

CaMOCTOSITENILHO  (DOPMYJIMPOBATh OOOOIICHWSI W BBIBOJBI IO pe3yjbTaTaM IMPOBEAEHHOTO
HAOJTIOICHUS!, UCCIICOBAHUS, OIICHUBATH JIOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IeHMIT;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTaTh MPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undpopmaunmeii:

BBISIBJIATh HEAOCTATOYHOCTh U M30BITOYHOCTh HH(GOpPMAIMM, JaHHBIX, HEOOXOAMMBIX IJIs
pelLlIeHns 3a1a4H;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIMIO PA3IUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

BbIOMpaTh (opMy IpeaCcTaBIeHHs] MHYOPMALMK U WILTIOCTPUPOBATh pelllaeMble 3aJjaul CXeMaMH,
JauarpaMMamMu, HTHOM rpaduKoi 1 uX KOMOUHAIUSIMU;



® OlEHMBATh HAJAEKHOCTh HHGOpPMAIMU 10 KPUTEPHUSIM, MPEAJIOKECHHBIM YUYHUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YU4eOHbIE 1eHCTBUA:
® BOCHpPHUHUMATh U (HOPMYJIUPOBATH CYXkJIEHUS B COOTBETCTBUM C YCIOBHUSAMHU M IENAMHU OOLICHNS,
SICHO, TOYHO, TPAaMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX U IIMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS 110 XO/1y pPELIeHMs 3a/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIH Pe3yJIbTaT;
® B Xxoae OOCyXAeHMsS 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXkJaeMoil TeMbl, NPOOIEeMBbI,
pelaeMoi 3aJadd, BBICKA3bIBaTh WJEH, HALIEJECHHBIE HA IOMCK PEILIEHUS, CONOCTAaBISATh CBOM
CYXJIEHUS C CYXIEHUSIMH JPYTUX YYaCTHUKOB Jauasiora, oOHapy>KWBaTh pa3jM4yhe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU opme HopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;
® [pPEICTaBIATH PE3yJbTaThl pPELIEHUS 3aJaud, OKCIEPUMEHTA, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (popMaT BBICTYIUICHHS ¢ YYETOM 3a/1a4 NPE3EHTALUU U 0COOCHHOCTEH
ayJIMTOpUH;
® T[OHMMAaTh W UCIOJNB30BaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUAyaJIbHOW palbOThI TNpHU
pelIeHnr yueOHbIX MaTeMaTHUYEeCKUX 3a/1a4;
® [PUHHUMATh LEJIb COBMECTHON JESATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOH paboTHl,
pacripenenatb BHIbl paboT, IOroBapuBaThbcs, OOCYKIaTh MPOLECC U pPe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;
®  yyYacTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CykaAeHUs, 0OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI
U JIpyrue), BBIIOJHATH CBOKO 4acTb paOOThl MU KOOPAMHUPOBATh CBOM JEHCTBUSA C JIPYrMMHU
YJieHaMH KOMaH[Ibl, OLIEHMBATh KAayeCTBO CBOEIr0 BKJIaJa B OOLIMIM MPOIYKT MO KPUTEPHSIM,
c(OpMyITMPOBaHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.
PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe /1eiicTBUA
Camoopranuszaums:
®  CaMOCTOSITENIbHO COCTAaBJATH IJIaH, AJITOPUTM pEIleHUs 3ahayd (MM ero 4acTb), BBIOMpATh
CIoco0 pemieHuss C y4€TOM UMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BApPHUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, YJMOIMOHAJIbHBIH HHTEJIEKT:
® BIaJeTh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Hpolecca U pe3ylbTara pelieHus
MaTeMaTHUUYEeCKOH 3a1auu;
® [OpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIPpH pEUICHUM 3a/Jayd, BHOCUTH
KOPpPEKTHBBl B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAWAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLCHHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH OCTABICHHOMN 1IETTH U YCIOBUAM, OOBICHAThH
MPUYMHBl JIOCTH)KEHUS WIM HEJOCTHKEHUS LeNH, HaXOQUThb OLIMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHIty 00yuenus B 9 kiacce o0yyaroImuics MOJIy4uT CIeyroIne NpeAMETHbIE pe3yIbTaThl:

3HaTh TPUIOHOMETpHUYECKHE (YHKIHMU OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOUIBIO DPA3JINYHbIC
3JIEMEHTHI NPSIMOYTOJIBHOIO TPEYTOJbHUKA («PELIEHUE MPSAMOYTOIbHBIX TPEYTOJbHUKOBY). Haxoauts (c
MOMOIIBIO KaJbKYJISATOPA) AJIMHBI U YTIIBI JUTS HETAOIMYHBIX 3HAYCHUH.

[lonp30BaTbes (GopMysiaMu NPUBENEHHS M OCHOBHBIM TPUTOHOMETPHUYECKHUM TOXKAECTBOM JIJIS
HaXO0XJAECHHS COOTHOIIEHUI MEXy TPUTOHOMETPHUYECKUMH BETMYHHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB Ul HAXOXKIEHHUS pA3JIMYHBIX DIIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPU PELIEHUH F€OMETPUUECKUX 3ajau.



Bragetp moHATHUSMU MIpeoOpa3oBaHus MOJAO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYP.
[Tonmp30BaTbest CBOMCTBAMHU MOA00MS TIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATE UIMHBI M HAXOIUTH YTIIbI
y momo0HbIX ¢uryp. [IpuMeHATs CBOMCTBa TOAOOWS B TPaKTHUECKUX 3a7adaxX. YMETh HMPHUBOAWUTH
MIpUMEPHI MOAOOHBIX PUTYp B OKPYKAIOIIEM MUPE.

[Tonp30BaTbes TEOpEMaMu O MIPOU3BEACHUU OTPE3KOB XOP/I, O MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeIbHOM.

[Tonmp30BaThCss BEKTOPAMHU, TOHUMATh UX TEOMETPUICCKAN U (PU3HMUECKUI CMBICII, TPUMEHSTh UX B
pElIeHUH TeoMeTpUYecKuX U Qu3nmdeckux 3anad. [IpuMeHsATh ckanspHOe MPOW3BENEeHHUE BEKTOPOB IS
HaXOXKJCHUA JJIUH U YTIIOB.

[Tonmp30BaThcs METOIOM KOOPIMHAT HA TIOCKOCTH, IPUMEHSThH €r0 B PEIICHUH F€OMETPUIECKUX U
MPAaKTUIECKHUX 3a/1a4.

Brnagerb TNOHATHAMHM TPAaBUIBHOTO MHOTOYTOJbHHKA, JUIMHBI OKPYXHOCTH, JUIMHBI IYTH
OKpPY)KHOCTH M paJlMaHHON Mephl yIiia, YMeTh BBIYMCIATH IUIOIIAAbL Kpyra M ero yacreil. [IpumeHsATSH
MOJTyYCHHbIE YMEHUS B IPAKTUUECKUX 3aauax.

HaxoauTe ocu (W1 TIGHTPBI) CHMMETPUHU GUTYP, TIPUMEHSTH TBHKCHHUS TUIOCKOCTH B TIPOCTEUIIIMX
cly4Jasix.

[IpuMeHsATh NOJy4YEHHBbIE 3HAHMUSA HA MPAKTHKE — CTPOUTh MATeMaTHYECKUE MOJENU Ul 3aaady
peaqbHOM JKM3HM M MPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM NOA00HS U
TPUTOHOMETPUUYECKUX PYHKIMH (IIOJIB3YACH, IJI€ HEOOXO0AUMO, KAJIbKYJISITOPOM).

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUA OCHOBHOU
OBPA30OBATEJIbHON ITPOT'PAMMBI

9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI NMPOrpPaMMbI OCHOBHOT0 00111er0 00pa3oBaHusl
pe3yJabTara
6 ['eomeTpus
3HAaTh TPUTOHOMETPHUYECKHE (QYHKIMH OCTPHIX YIJIOB, HAXOAHTh C WX
MOMOIUIbIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBLHOTO TPEYroJbHUKA («pelIeHue
6.1
NPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). Haxoauth (C MOMOIIBIO KalbKYJISATOPA)
JUTMHBI M YTIIBI TSI HETAOMUYHBIX 3HAUCHU N
[Tonb3oBatbess (hopMmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
6.2 TOK/IECTBOM ISl HAXOXKJEHUS COOTHOIICHUH MEXIYy TPUTOHOMETPHUYECKUMU
BEIIMYMHAMU
Hcnonb30BaTh TEOpeMbl CUHYCOB M KOCHHYCOB JUISI HaXOXKIACHHS Pa3TUYHBIX
6.3 3JIEMEHTOB TPEYTOJbHUKA («PELICHHUE TPEYTOJIbHUKOBY), MPUMEHATh UX IPHU
pelIeHUN TEOMETPUUYECKUX 3a]1a4
Brnagets moHsATHSAMU TIpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB
6.4
no100HEIX Guryp. Iloas30BaThCsl CBOWCTBAMU MOAO0US MPOU3BOJIBHBIX QUTYD,




YMETb BBIYUCIATH JUIMHBI U HAXOJAUTH YIJIbI y MOA0OHBIX ¢uryp. Ilpumensars
CBOWCTBa MOJNOOMS B NPAKTUYECKUX 3a7adax. YMETb IPUBOAUTH IIPUMEPHI

HOJOOHBIX (PUTYD B OKpPY’KAIOIIEM MHUpe

6.5

[Tonp30BaThCsl TEOpEMaMH O MPOM3BEACHUU OTPE3KOB XOpI, O MPOHM3BEACHUU

OTPE3KOB CCKYHIUX, O KBAAPaTC KacaTelbHOM

6.6

[Tonb3oBaTbcsl BEKTOpaMH, MOHMMATh HMX TE€OMETpUYECKUH U (usnueckuit
CMBICJI, IPUMEHATh MX B PEIIEHHMM T€OMETPUYECKMX U (U3NYECKHUX 3a7ad.
[IpuMeHATH CKalspHOE IPOU3BEICHUE BEKTOPOB Ul HAXOXKACHUS JIMH U

yIJI0B

6.7

ITonp30BaThCI METOAOM KOOpAUHAT Ha INIOCKOCTHU, TPUMCEHATH €0 B PCIICHUN

TCOMCTPHUYCCKUX U MPAKTUUCCKHUX 3aJiayq

6.8

Brnagerp NOHATHAMM NPAaBWJIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBl JYI'd OKpPYKHOCTH M paJuaHHOW Mephl YIja, yMETb BBIYUCIATH
IUIOIAAL, Kpyra M ero vacred. IIpumeHsATH mOIydYeHHblE YMEHHsS B

IMMPAKTUYCCKUX 3aaadyax

6.9

HaxomuTe OCHM WM LEHTPHl CUMMETpUH (UTYp, TPUMEHSTH JBHKEHUS

IUIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpumeHsITh TOMy4YEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTH MaTEeMaTHYECKHE
MOJAENU JUIsl 3aJad peajbHOM JKM3HM W TMPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCJICHUSI C TPUMEHEHUEM TMOAO0O0MS U TPUTOHOMETPUYECKUX (DyHKUIUN

(MoJB3ysCh, rAe HEOOXOIUMO, KAIbKYISITOPOM)

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS

6 I'eomerpust

61 Cunyc, xocunyc, TanreHc ymioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXeCTBO. POPMYIIBI IPUBEACHUS

6.2 Pemienue TtpeyronbHuKOB. TeopeMa KOCHHYCOB W TeOpeMa CHHYCOB. PelieHue
. MPAKTUYECKHX 33]1a4 C UCTIOJIB30BAHUEM TE€OPEMbI KOCHHYCOB M TE€OPEMbI CHHYCOB

6.3 [IpeobpazoBanue momodus. [Tomodue cOOTBETCTBEHHBIX JIEMEHTOB

6.4 Teopema 0 mnpoM3BEIEHUM OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON

6.5 Bekrop, nnmHa (MOIyNb) BEKTOpa, COHAIMpPaBICHHBIE BEKTOPHI, MPOTUBOIIOJIOKHO




HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMU
HaJl BeKTopaMu. Pa3iioxenue BeKTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunatel BekTtopa. CKalspHOE NPOU3BEIEHUE BEKTOPOB, NPUMEHEHHE Ul
' HAaxO0’KJICHHUs JUIUH U YTJIOB
JlexapToBbl KOOPJAMHATHI Ha IUIOCKOCTH. YPaBHEHHsI NPSIMOM U OKPYKHOCTH B
6.7 KOOpJAMHATaX, IIEPECECUCHUE OKPYKHOCTEM U MpsAMBIX. MeTox KOOpAMHAT MU €ro
IIPUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.0 JUinHa okxpyxHocTu. I'pagycHas um paauaHHass Mepa yrIjla, BBIUMCIECHHE [UIMH JIyT
' OKPYKHOCTEH
6.10 [momane kpyra, cekTopa, CerMEeHTa
- JIBuKeHMsT  MJIOCKOCTM M BHYTPEHHHME  CHUMMeTpuM  uryp (3IeMeHTapHbIe
' npencrasienus). [lapannensusiii neperoc. [loBopot

ITPOBEPSAEMBIE HA OI'D 10 MATEMATHKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHON OBPA3OBATEJBHON TPOT'PAMMBI OCHOBHOI'O

OBILIEI'O OBPA30OBAHUSA

9 KUIIACC
Kon IIpoBepsiemble TPeOOBaHUS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpoBePseMOro OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHuA
TpeOoBaHus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, ONIEPALIUH HAJ
MHO>KECTBAMH; yMEHHE OIECPUPOBATH TMOHITHIMH: Tpad, CBsI3HBIA Tpad,
1 JIEpEBO, LUKJ, NPUMEHATh UX IIPU PELICHUM 3a1a4; YMEHUE HCIIOJIb30BaTh
rpaduyeckoe IpeICTaBICHHEe MHOXKECTB JIJIsl OTIMCAHUS PEaTbHBIX MPOIIECCOB H

SIBJICHUH, IPU PEILICHUH 33]a4 U3 APYTHX Y4eOHBIX NPEeIMETOB

YMmenune OIICPUPOBATL TIOHATHUAMH:  OIIPCACICHHUEC, aAKCHUOMaA, TCOpEMa,

A0Ka3aTCJIbCTBO, YMCHHUC paCIIO3HABATh MCTUHHBLIC WU JIOXKHBIC BBICKA3bIBAHUA,

2 MIPUBOJIUTh IPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKQ3bIBAaHUM
YMeHue onepupoBaTh NOHATUIMU: HATYPAIBHOE YHCIIO, MPOCTOE U COCTABHOE
YUCII0, EIUMOCTh HATYypaJIbHBIX YUCEN, MPU3HAKUA JECTUMOCTH, LIEJIO€ YHCIIO,
i MOJTIyJIb YHCJIa, OOBIKHOBEHHAS POObh M JIECATUYHAS IPOOb, CTAHIAPTHBIA BH

YHclla, PalUOHAIBHOE YHCIIO, HUppalOHaIbHOE YHCIO0, apupMETHUYECKH
KBaJPAaTHBI KOPEHb; YMEHHUE BBINOIHATH JEHUCTBUS C YHMCIAMU, CPAaBHUBATh U

YOOPSAOYMBATh YHUCHA, NPEACTABIATh 4YHMCIAa HAa KOOPAMHATHOM MPSMOI,




OKpPYIJIITh YHCIA; YMEHHME JenaTh MPUKUAKY W OLEHKY pe3yibTaTa

BBIYHUCJIIEHUN

YMeHue onepupoBaTh IMOHATUSAMH: CTENEHb C LEJIbIM  IIOKa3aTesieM,
apu(METHYECKUI KBaJPATHBI KOPEHb, MHOTOWIECH, ajredpanueckas ApoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHU OOJbIe €IMHUIIBI,
YMEHHE BBIIOJHATH pacy€Thl MO (HopMysiaM, Ipeodpa3oBaHus 1ENbIX, APOOHO-
palMOHANBHBIX BBIPAXEHUH W  BBIPAXEHHH C KOPHAMH, pas3lIOKCHUE
MHOTOWJIEHAa HAa MHOXXHTEIHM, B TOM YHCIE C HCHOJIB30BaHHEM (HOpMYI

Pa3HOCTU KBAAPATOB U KBaApaTa CYMMBbI U PA3HOCTH

YMeHue onepupoBarh NOHATHAMHU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJHOU
[IEPEMEHHOM, YMCIIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; yMEHHUE
pelmiaTh JMHEHHBIE M KBaJpaTHbIE ypPaBHEHMs, JAPOOHO-pal[iOHAJIbHBIE
YpPaBHEHUsI C OJHOM IMEPEMEHHOW, CUCTEMBI JBYX JIMHEWHBIX YPaBHCHHUH,
JVHEHHbIE HEPAaBEHCTBA M UX CUCTEMBbI, KBaJIpaTHbIE U IPOOHO-pallMOHAIBHbBIE
HEPaBEHCTBA C OJHOW IIEPEMEHHOW, B TOM 4YHCJE IIPU PEUICHUHU 3a4ad W3
JpyTMX IPEeIMETOB M INPAKTUYECKUX 3a4ad; YMEHHME HCIIOJIB30BATh
KOOPJMHATHYIO NOPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTh Uil H300paskeHus

pELIeHUI YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnne omnepupoBaTh TOHATHAMU: GyHKIMs, Tpaduk GyHKIUHA, HYIU
GYHKIIUM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pACTaHUS,
yObIBaHMS, HAWOOJbIIEE W HaWMEHbIIEe 3HAYeHUS (YHKIUU; yMEHHUe
OTIepUPOBATH MOHITHIMH: MPsMasi MPOMOPLUHUOHATLHOCTD, TUHEHHAS (YHKIIHS,
KBaApatuyHas  (yHKius, oOpaTHas MNPOMOPIUOHAIBHOCTh,  Iapaboa,
runep0osia; yMeHUEe CTPOUTh I'papuku (QyHKIMHA, UCHOIB30BATh rpaduku A
OTIPENIEJICHUs] CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, IUIsI PEIICHHs 3a7ad W3
OpYTHX yYeOHBIX TMPEIMETOB W pEAIbHON IKH3HU; YMEHHE BBIPAXKATh

dbopMyIaMu 3aBUCUMOCTH MEX]Ty BETUIHHAMHU

YMeHne onepupoBaTh MOHATUSIMH: IOCJIEIOBATEILHOCTh, apudMeTudecKas u
reoMeTpuyecKas MIPOTPECCUU; yMEHUue HCII0JIb30BaTh CBOMCTBa
nociea0BaTenbHOCTEN, POPMYJIIbI CyMMBI U OOIIETO WIEHA IIPU PELICHNH 3a/a4,

B TOM YHUCJIC 3a/1a4 U3 APYTux y‘le6HLIX npeaMETOB U peaﬂbHOﬁ JKHN3HHU

YMeHue pemats 3aadd pasHbIX THIOB (B TOM YMCJIE Ha MPOLEHTHI, JOIU U
4acTu, JBWKEHHE, PadoTy, IIEHy TOBapOB M CTOMMOCTh TOKYHOK H YCIHYT,
HAJIOTH, 33/1a4M U3 00JIACTH YIpaBJICHUS JUYHBIMU U CEeMEHHBIMU (PUHAHCAMMU);
YMEHHE COCTaBIISATh BBIPAXKEHUS, YPaBHCHHs, HEPABEHCTBA M CHUCTEMBI IIO

YCJIOBUKO  3a4a4M, HCCICAOBATb IIOJYYCHHOC PCIICHHUEC U  OLCHHUBATH




PaBI0NO00HOCTb MOJYYEHHBIX PE3YJIHTATOB

YMeHne onepupoBaTh MOHATUSAMH: (DUTypa, TOYKa, OTPE3OK, MpsMasi, JIyd,
JoMaHas, Yroj, MHOTIOYTOJbHHUK, TpPEYTrOJIbHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHUM TPEYIOJBbHHUKH, IPSMOYTOJbHBIM TPEYTOJIBHUK, MEIHAHA,
OuccekTpuca U BBICOTAa TPEYTOJbHUKA, YETHIPEXYTOJIbHUK, Mapayljiesorpamm,
pPOMO, TIPSMOYTOJIBHUK, KBJpaT, Tpareuus; OKPYKHOCThb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYypaMH; YMEHUE pellaTh 3aJau, B TOM
YUCJIEe U3 NOBCEAHEBHOM KW3HM, HA HAXOXKJICHHE T'€OMETPUYECKUX BEINYUH C

MPUMEHEHHUEM U3YyYEHHBIX CBOMCTB Puryp u ¢pakton

10

YMeHue  omepupoBaTh  MOHATHSIMH:  PaBEHCTBO  (QUryp,  PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh M NEPHEHAUKYJISIPHOCTh MPSMBIX, YIOJl
MEXy MPSMBIMH, MEPHEHIUKYISp, HAKIOHHAs, MPOEKIus, mogodue ¢uryp,
M0I00HBIE TPEYTOJBHUKHN, CAMMETPHUS OTHOCUTENILHO TOYKHU U MPSIMOM; yMEHUE
pacno3HaBaTh PaBEHCTBO, CHMMETPHIO M 1Moa00ue (puryp, mapamieabHOCTh U

NEPIEHANKYJSIPHOCTD MIPSMBIX B OKPYKaIOIEM MUpE

11

YMeHue onepupoBaTh NOHIATUSAMM: JJIMHA, PACCTOSHUE, YroJl (BEeIMYMHA yIia,
CHUHYC M KOCHUHYC yTJia TPEyTroJbHHKA), TUIOIIAlb; YMEHUE OLEHUBATh pa3Mephl
NpPEeMETOB U OOBEKTOB B OKPY’KAIOLIEM MHpPE; YMEHUE HMPUMEHSATH (OPMYIIbI
epuMeTpa M IUIOMAAM MHOTOYTOJBHHUKOB, JUIMHBI OKPY’KHOCTH M IIJIOLIAIA
Kpyra, oObeMa MpsMOYroJbHOIO MapajUleJieNuIeaa; yMEHHE MPUMEHSThH
IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETPHUUYECKHE COOTHOLICHUS JUIS BBIUYMCICHUS

JUTUH, PACCTOSIHUM, MIIOMIAEH

12

YMenue u3o0paxkaTh MIOCKUE QUTYpbl U UX KOMOMHAIIMH, TIPOCTPAHCTBEHHBIE
GUrypel OT pyKH, C TOMOIIbIO YEPTEKHBIX WHCTPYMEHTOB U AJIEKTPOHHBIX

CpEACTB 110 TCKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHHIO

13

YMmenue OINICpHUPOBATH MOHATUAMH: HPAMOYIroJIbHasgd CHUCTCMAa KOOpAWHAT,
KOOpAUHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOPA Ha
YUCI0, CKAIIPHOC NPOU3SBCACHNUEC BEKTOPOB;, YMCHHUEC HCIIOJIB30BaTh BEKTOPBLI U
KOOpAWHATBI I IMPCACTABICHUA NAHHBIX W PCILICHUA 3a/la4, B TOM YHCJIC U3

JpyTUX y4eOHBIX MPEAMETOB U PEANbHOM KU3HH

14

YMeHue onepupoBaTh IMOHATUSMHU: CTOJOWKOBBIE M KPYTOBBIE IHArpaMMBbl,
TaONUIBI, cpeqHee apupMeTHUecKoe, MeauaHa, HauoOoJblllee M HAauMEHbIIEe
3HA4YEHHs, pa3Max YMCIOBOr0 Habopa; yMEHHE U3BJIEKaTh, MHTEPIPETHPOBATH U
npeoOpazoBbiBaTh MH(GOpPMALMIO, TMPEACTaBIEHHYI0 B Ta0nMlax W Ha

AuarpaMmax, OTpaxaromyro CBOIMCTBA U XapPaKTCPUCTHKHU PCAJIBHBIX ITPOLICCCOB




n HBHGHHﬁ; YMCHHUEC pacClO3HaBaTb HW3MCHYMUBLEIC BCIWYHWHBI B OKPY’KaromemM

MUpe

15

YMeHue  onepupoBaTh  HOHATHAMM:  CIy4alHBIA  ONBIT  (CIydalHBIN
9KCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (BJIEMEHTApHBIA HCXOM) CIy4yailHOro
OMbITA, CIy4allHOE€ COOBbITHE, BEPOSATHOCTh COOBITUS; YMEHHUE HaXOIUTh
BEPOATHOCTH CIIy4allHbIX COOBITUM B ONBITaX C PaBHOBO3MOXHBIMU
JIEMEHTAPHBIMH ~ COOBITMSMH;  yYMEHHE  pelaTth  3aJaud  METOAO0M
OpraHM30BAaHHOIO IHepedopa U C HCIOJIb30BAHWEM IIPaBHUa YMHOKEHUS;
YMEHHUE OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH W SBICHWH, MOHUMATh
POJIb IPAKTHUYECKU JOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHI B OKPY’KAIOLIEM
MHpE U B )KU3HU; 3HAKOMCTBO C OHATUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO

C 3aKOHOM OOJIBIIMX YHCEII U €TO POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMN M3YYEHHBIH METOJ Ul pPELIEHUs 3ajayd,
IIPUBOJUTH IPUMEPHl MATEMATHYECKUX 3AKOHOMEPHOCTEN B MPUPOJE U JKU3HH,
pacro3HaBaTh IpPOSIBICHUE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, OIIHMCHIBATH
OTIENbHBIE BBIJAIOUIMECS PE3yJIbTAThl, IIOJYyYEHHBIE B XOAEC pPa3BUTUA
MaTE€MaTHUKHU KaK HayKd, IPUBOJAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUHA U UX

aBTOPOB B OTEYECTBEHHON M BCEMHUPHOI UCTOpUU

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYKACICHUS

1.1 Hatypanbnbie u nenbie uncna. [Ipu3Haku 1eTMMOCTH HENbIX YUCeT

1.2 OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, TPOLEHTHI, OECKOHEUHbIE TIEpUOANYECKHE ApoOU
1.3 ParnmonanbHeie yncna. ApudMeTHuecKue onepay ¢ paioHAIbHBIMA YACITaAMU

1.4 HeiictButensHbie yncna. ApudmMeTndecKkue onepanuu ¢ AeHCTBUTEIHLHBIMU YHCTIaMHU

s [TpuOnk€HHBIE BBIUMCIICHUS, MpaBUia OKPYIJIEHUS, MPUKUAKA U OLEHKa pe3yJibTaTra
. BBIYHCIICHUI

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Cremnenb ¢ nenbiM nokasarenaeMm. CTeneHb ¢ palMOHAIBHBIM MoKazareneMm. CBOHCTBa
. CTEIIEHU

23 MHorouneHs!




24

AnrebGpanueckas qpoob

Apudmerndeckuii KOpeHb HATypalbHOW cTemeHu. JleHcTBHS ¢ apudMeTHIecKuMHU

2 KOPHSIMH HAaTypaIbHOU CTCTICHH
3 YpaBHEeHUs 1 HEpaBEHCTBA
3.1 L{enpie 1 poOHO-panoHaIbHBIC YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH YPaBHCHHIA
3.2 Llensie u 1poOHO-paniiOHaTbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTHA HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBble IOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3a1aHUs IT0CJIEA0BATEILHOCTEN
4.2 ApudmeTrndeckast u reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOIEHTOB
5 DyHKIUU
Oynkuus, crnocodsl 3amanus Gynkimuu. [papux Gynkuuu. OOmacTe ompeaencHus U
51 MHOXeCTBO 3HaueHWid (ynknuu. Hymun ¢yaknuu. [IpoMexyTKH 3HAKOIIOCTOSHCTBA.
o [IpoMexyTKH MOHOTOHHOCTH (YHKUMU. MaKCUMyMbl M MHHUMYMBI (DYHKIIHH.
Haubonsiiee n HauMeHbllee 3HaYeHHe (PyHKIIUU HA TIPOMEXKYTKE
6 Koopaunatsl Ha NpAMO U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAUHATHI HA TUIOCKOCTH
7 ['eomeTpus
7.1 ['eomerprueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabsHUKH
7.4 OKpy’>XKHOCTb U KpYyT
7.5 M3mepenne reoMeTpu4ecKux BEIMUUH
7.6 BekTopsbl Ha I10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




3. TEMATHUYECKOE INTAHUPOBAHME

9 KUJIACC
KoauuecTBO yacos DIeKTPOHHBIE
HaumenoBaHue
Ne (uu¢posbIe)
pa3aesioB u TeEM Koutpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
MPOrpaMMbI padoThI padoThI
pecypcebl
Tpuronomerpus.
| TeopeMbl KOCUHYCOB U 16 | bu6nmnoreka [JOK
cuHycoB. Pemenue https://m.edsoo.ru/7f41al2¢
TPEYTOJIbHUKOB
IIpeobpazoBanue
) nonobus. Metpuyeckue 10 1 bu6mmoreka [JOK
COOTHOLLICHHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmuoreka [JOK
3 Bekropnl 12 1
p https://m.edsoo.ru/7f41al2c
€KapTOBbI
4 foo pI/IHaTbI Ha 9 1 bubmorera [JOK
P https://m.edsoo.ru/7f41al2c
IIOCKOCTH
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.
5 JImiHa OKpY>KHOCTH U 8 bubmorexa HOK
Py https://m.edsoo.ru/7f41al2c
IJIOIA/Ib KpyTa.
Brruucnenue miomaaei
bu6nmoreka [JOK
6 6
JIBHOKCHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHUE,
. 0000111IcHHE, 7 ) bubnuorexka [JOK
CHUCTEMAaTHU3aLusg https://m.edsoo.ru/7f41al2c

3HAHUH



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OBILEE KOJIMYECTBO
YACOB I10 ITIPOTPAMME

68




4. TMOYPOYHOE IUNIAHUPOBAHUE

9 KJIACC
KoanuecTBo 4acos DJIeKTPOHHBIE
Ne Tema ypoka Kontpoasnbie | IlpakTudyeckue Jlara uHpposksIe
n/n Bcero padoThi paBoThi H3y4eHus o0pa3oBaTte/ibHbIE
pecypchl
| OHpe[[ereHI/Ie TPUTOHOMETPUUECKHUX | 02.09.2025 bubmuoreka [IOK
¢bynkuit yrios ot 0° 1o 180° https://m.edsoo.ru/8al424bc
5 DOpMYIb TIPHBEICHH 1 04.09.2025 | bubmuoteka [JOK
https://m.edsoo.ru/8a1424bc
3 Teopema KOCHHYCOB | 09.09.2025 | bubnuoreka [{OK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHIYCOB 1 11.09.2025 | bBubauoreka [JOK
https://m.edsoo.ru/8a14336¢
5 Teopema KOCHHYCOB 1 16.09.2025 | bubmumoreka [JOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycos 1 18.09.2025 | bubmaumoreka [IOK
https://m.edsoo.ru/8al42¢8a
7 Teopema cutycos 1 23.09.2025 | bubauoreka [JOK
https://m.edsoo.ru/8al42e8a
2 Teopema curycos 1 25.09.2025 | bubmmoreka [JOK
https://m.edsoo.ru/8al42e8a
Haxosenue e CTOPOH U BEJIMYUH
? yTJIOB TII[)eyFOJfLHHKOB ’ ! 30.09.2025 l]?'clfp(ssJ:I/P/I;fcIi(sigri/I;al%ObO
10 Pemenue TpeyroabHUKOB 1 02.10.2025 5565;;?:?;52221 142ac0
1 PellieHIe TpeyroTbHHKOB 1 07.10.2025 | bubnuoreka [IOK
https://m.edsoo.ru/8al42ac0
12 PelreHue TpeyroibHIUKOB 1 09.10.2025 | bubaunorexa LHOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

https://m.edsoo.ru/8al42ac0

14.10.2025 | bubmmoreka [IOK
13 Peurenue TpeyronbHUKOB
https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe MPUMEHEHHE TEOPEM 16.10.2025 | Bbubmmoreka IIOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTnueckoe NpUMEHEHNE TEOPEM 21.10.2025 | Bubmuoreka I[JOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
16 Kountpoinbhas p:c360Ta o teme "Pemienue 3.10.2025 bu6muoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8a14392a
but6mmoreka [JOK
1 I1 06.11.2025
7 OHATHE O MPeoOpa30BaHUU MOJ00US httos://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI ITOA00HBIX 11.11.2025 | Bubmmoreka IIOK
¢buryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE DJIEMEHTEI IOJ00HBIX 13.11.2025 | Bubauoreka IIOK
¢buryp https://m.edsoo.ru/8al43de4
TeopeMa 0 pou3BeCHUN OTPE3KOB XOPA, 18.11.2025
20 TEeopeMa O ITPOU3BEIECHNN OTPE3KOB bubmmorexa LHOK
p p A p . https://m.edsoo.ru/8a14406¢
CEKYILIHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Teopema o mpou3BeACHUN OTPE3KOB XOP/I, 20.11.2025
21 TeopeMa O IIPOU3BEICHUN OTPE3KOB Brbmmorexa LIOK
p p a p . https://m.edsoo.ru/8al441a4
CEKYIIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Teopema o mpou3BeACHUN OTPE3KOB XOP/I, 25.11.2025
22 Teopema O MPOU3BEJIEHNN OTPE3KOB Bubnmorexa [IOK
p p 8 P . https://m.edsoo.ru/8al1442da
CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
7 [IpumeHneHue TeopeM B peLICHUH 27.11.2025 | Bubmumoreka I[JOK
T€OMETPUUECKHX 3a]1a4 https://m.edsoo.ru/8a143{06
24 IIpuMeHeHne TeopeM B pelleHun 02.12.2025 bubnuoreka LIOK
reoOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
25 [IpumeHeHne TeopeM B pelieHUU 04.12.2025 | bubmuoteka [JOK
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reoOMECTPHUICCKUX 3aaa4

https://m.edsoo.ru/8a144578

Konrponsnas pabora no teme 09.12.2025
26 "IIpeobpazoBanue mogodbus. Merpuueckue bubmmorexa LHOK
peobp g i P https://m.edsoo.ru/8a1447a8
COOTHOLIEHUS B OKPY’KHOCTH
7 Omnpenenenne BeKTOpoB. DU3HUECKUIN 1 11.12.2025 | Bubmmoreka IIOK
T€OMETPUYECKHM CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
78 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, 16.12.2025 | Bubmmoreka I[JOK
YMHOXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB, 18.12.2025 | Bubnuoreka [JOK
YMHO>XXEHHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Crno)xeHUe ¥ BBIYUTAHUE BEKTOPOB, 23.12.2025 | bubmmoreka IIOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
31 Paznoxxenue BekTopa 1o AByMm 25.12.2025 | Bubmauoreka ITOK
HEKOJUTMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8a144d52
bubnuoreka [IOK
32 K 30.12.2025
OOPAHHATEI BEKTOPA https://m.edsoo.ru/8al44fbe
CkanisipHO€E ITPOU3BEIEHNE BEKTOPOB, €ET0
33 IT I/IMGII){GHI/IepJISI Haf:onc eHus JfI/IH u 13.01.2026 bubmmorexa HOK
P s A s o https://m.edsoo.ru/8a14539¢
YIJIOB
CkansipHO€E IIPOU3BEIEHNE BEKTOPOB, €ET0
34 I I/IMCI})ICHI/ICPHSI Haf:oxc EHUS JfI/IH u 15.01.2026 Bubmmorexa LIOK
P A A A o https://m.edsoo.ru/8a14550e
YIJIOB
35 Pemenue 3a1a4 ¢ moMoILIbI0 BEKTOPOB 20.01.2026 | bubmmorexa LIOK
A - p https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1a4 ¢ moMoILIbI0 BEKTOPOB 22.01.2026 | bubmmorexa [IOK
A - P https://m.edsoo.ru/8a1458c4
37 IIpumeHeHne BEKTOPOB Ul PELICHNUS 3a1a4 27.01.2026 | Bubmuoreka I[JOK
busuku https://m.edsoo.ru/8a1458c4
38 Kontpoinbnas padota nmo teme "BekTopsr" 29.01.2026 | bubmmoteka [JOK
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https://m.edsoo.ru/8a145b08

HCKapTOBI)I KOOpAWHAThI TOUCK Ha

39 03.02.2026
IJTIOCKOCTH
40 NV 05.02.2026 | bubnuoreka [IOK
p p https://m.edsoo.ru/8a145¢48
41 VP aBHEHIE HDAMOI 10.02.2026 | bubauoreka [JOK
p p https://m.edsoo.ru/8al145c¢48
47 VD aBHCHIE OKDVSKHOCTIL 12.02.2026 | bubmamoreka [IOK
p py https://m.edsoo.ru/8al4635a
43 Koopaunatsel Touek nepeceueHus 17.02.2026 | Bbubmmoreka IIOK
OKPY>KHOCTH U TIPSMOM https://m.edsoo.ru/8a146620
MeTox KOOpAMHAT IIPU PEIICHUHN 19.02.2026
44 reOMeI; I/I‘l:(;IIKHX 34, I;q pn AKTHYECKUX bubnnorexa LIOK
P Jlad, ip https://m.edsoo.ru/8a146620
3aja4
MeTtoa KOOpAUHAT IIPU PEIICHUU 24.02.2026
45 FGOMGI’lF Hq:ffcnx 3a, I:m pn AKTUUECKHUX bubnnorexa LIOK
P st Tip https://m.eds00.1u/8a146620
3aja4
MeToa KOOpAUHAT IIPU PELICHUN
46 FCOMGI”[F Hq:cHKI/IX 34, r;q pn aKTHYECKHUX 26.02.2026 bubnnotexa LIOK
p slad, ip T https://m.eds0o0.ru/8a146620
3ajau
47 KonTponbhas pabota no teme "JlekapToBbl 03.03.2026 bubmuoreka [JOK
KOOPJMHATHI HA IIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 05.03.2026 | Bubmuoreka [IOK
BBIUHMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
10.03.2026 | bubmuoteka [JOK
4 q .
? Mo . JLTuHa OKpy KHOCTH https://m.edsoo.ru/8al1472c8
12.03.2026 | bubmuoreka [JOK
q .
>0 Meno . JInuna OKpy KHOCTH https://m.edsoo.ru/8al4714c
51 JlvHa IyTH OKPY>KHOCTH 17.03.2026 | bubmmoteka [JOK
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https://m.edsoo.ru/8al14714c

59 PaTHARHAS Meba VINA 19.03.2026 | bubmaumoreka [JOK
a pay https://m.edsoo.ru/8al4714c
53 Ilmomans Kpyra, CEKTopa, CerMeHTa 24.03.2026 | bubmmorexa [OK
Halie kpyra, pa, https://m.edsoo.ru/8a147426
but6mmoreka [JOK
54 [Inomanp kpyra, cekTopa, CErMeHTa 26.03.2026 htns://m_edsoo.ru/8a 147750
bubmmorexa [JOK
I1 .04.202
55 JI0LAAb Kpyra, CEKTOpa, CErMEHTa 07.04.2026 hits://m.edsoo ru/8al 47750
56 [ToHSTHE O NBUKEHUH TUIOCKOCTH 09.04.2026 | bubmmorexa OK
a https://m.edsoo.ru/8a147c82
57 [TapayenpHBIN IEPEHOC, TIOBOPOT 14.04.2026 | buGmmorexa HOK
p p ’ P https://m.edsoo.ru/8al47f16
58 [MapayienbHbIN IEpeHoc, TOBOPOT 16.04.2026 | - bubmotexa I{OK
p p > p https://m.edsoo.ru/8al47f16
59 [TapannenbHbIi IEPEHOC, TOBOPOT 21.04.2026 | bubmmorexa [OK
p p ’ p https://m.edsoo.ru/8al47f16
60 [TapasuienbHbII IEPEHOC, TOBOPOT 23.04.2026 | budmmorexa [OK
p p ’ p https://m.edsoo.ru/8a147f16
61 [IpuMeHeHne TBHKEHUI MTPU PEIICHUH 28.04.2026 | bubmmoreka IIOK
3aa4 https://m.edsoo.ru/8a1480e2
KonTponbhas paborta no remam 30.04.2026
62 "ITpaBHUIILHEIE MHOTOYTOJIbHUKH bubmorexa [IOK
p y ) https://m.edsoo.ru/8a1480e2
OKpyXHOCTb. JIBUXkEHUS TIOCKOCTH"
[ToBTOpeHME, 06001IIEHNE, CHCTEMAaTU3AUS 05.05.2026
63 3HaHuK. VI3MepeHne reoMeTpUIeCKuX bubmorexa HOK
’ p B https://m.edsoo.ru/8a148524
BeIUYHH. TpeyrobHUKN
64 IToBTOpenue, 00001IeHNE, CUCTEMATU3ALIS 07.05.2026 | Bubmuoreka [IOK

3HaHuil. [lapannensusie u

https://m.edsoo.ru/8a148650
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MEPIEHIUKYIISIPHBIC ITPSMBIE

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 12.05.2026
65 3HaHui. OKPYKHOCTb U KPYT. 1 bubnmnoreka [JOK
['eomeTpuueckue nocTpoeHus. Yrisl B https://m.edsoo.ru/8a148650
OKPY>KHOCTH
[ToBTOpeHnue, 06001IeHNE, CCTeMaTU3alUs 14.05.2026
66 3HaHUM. BricaHnHble U ONMMCaHHBIE 1 bubmorexa TIOK
' https://m.eds00.ru/8a148650
OKPY>KHOCTH MHOTOYTOJIbHUKOB
19.05.2026 | bubmaumoreka [IOK
67 HToroBasi KOHTpoJbHAsA paboTa 1 httos://m.edsoo.ru/8a 148920
68 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATH3AIIHAS | 21.05.2026 but6mmoreka [IOK
3HAHUH https://m.edsoo0.1ru/8a148920
69 HOBTOP@HI/IG, 0000111eHHEe, CUCTEMATHU3ALIUS | 26.05.2026
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 69

[NPOTPAMME
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5. YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

I'eomertpus, 7-9 : yaeOnuk nist obmeobpazoBarenbubix yupexaenuit / [JI.C. AranacsH, B.®. byty3os,
C.b. Kagomues u np.] — M. : IIpocsenienue, 2023

METOINUYECKHUE MATEPHUAJIbBI IS YUUTEJIA

1.'eometpus, 7-9 : yueObHuk ms oomeoOpa3oBaTenbHbIX yupexaenuii : / [JI.C. AtanacsH, B.O.
byrysos, C.b. KagomuieB u ap.] — M. : [Ipocsemenue, 2023

2.I'eomerpus . Metoaudeckue pexomMeHAauu. 7-9 kiacc: ydeOHoe mocoOue Jist
obmeobpaszoBatenbHbIx opranuzanuii / [JI.C. AtanacsH, B.®. byty30s, FO.A. ['nma3koB u ap.]. — M.:
[Ipocsemenue, 2023

3.Caaksa C.M., byty3oB B.®. «M3yuenue reometpun B 7-9 kinaccax» MeTonuyeckne peKOMEHIAUA K
yueOnuky . Kaura mst yaurens; M. «I[Ipocsemienue», 2023

4.T'eomerpus. dumakrmueckue matepuansl. 7 kinacc / b.I'. 3us, B.M. Meiinep. — M.: [IpocBemienue,
2023

5.I'eomeTpus. Pabouas TeTpaab. 7 Ki1acc: mocoOue I yqanmxcs 001meo0pa3oBaTebHbIX OPTaHU3aIHiA
/ JI.C. AranacsiH, B.®. Byty3os, 10.A. I'mazkos, I.1. FOaunra. — M.: IIpocemenune, 2023

6.'eomerpust. 3agaun ¥ yIpakHEHUS Ha TOTOBBIX uepTexax. 7-9 kinaccel / E.M. PabunoBuyu. — M.:
Wnekca, 2023

7.I'eomeTpust: 3a1aun Ha FTOTOBBIX YepTexkax s noAroroBku K 'MA u EI'D: 7-9 knacest / O.H. banash.
— PocroB u//l: ®enukc, 2023

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH UHTEPHET

Ne | HaumenoBanue Kpatkoe onucanue 371eKTpOHHOTO [TpaBooGnanarens
/Tl | AIEKTPOHHOIO 00pa30BaTeNbHOT0 pecypca (BKJI4ast CTPYKTYpY, AIIEKTPOHHOT'O
00pa30BaTEeNLHOTO | MPEIMETHOE COJICPKAHUE U METa/IaHHbIE, 00pazoBaTeIHLHOTO
pecypca, TIO3BOJISIFOIINE OJHO3HAYHO HICHTU(DUITUPOBATD pecypca
COCTaBUTEb AIIEKTPOHHBIN 00pa3oBaTeIbHbIN pecypc) (HauMeHOBaHUe
(coctaBuTeNH) FOPUINIECKOTO JTUIa
3JEKTPOHHOTO 6o dhamMunus, ums,
00pa30BaTebHOTO 0TYecTBO (TIipu
pecypca HaJIMYWHN )
¢buznyecKoro nuua,
KOTOpPOMY B
YCTaHOBIIEHHOM
3aKOHOJATEIbCTBOM
Poccuiickoi
denepanuu nopsiake
MPUHAIICKAT
HCKJTIOUUTENLHOE
npaBo Ha
JJIEKTPOHHBIN
00pa3oBaTEIIbHBIN




pecype)

[IpoekTHbIE KoMIutekT mpoeKTHBIX 3aaHui, pa3paboTaHHBIN B 00O "TI'mob6anjlad"
3a/laHusl. . COOTBETCTBHUH C COJIEpKaHNEM Yy4eOHOTO IIpeaMeTa
I'eomerpus 9 "Maremaruka"
KJIacc
DO0P: "T'eometpus | YueOHbIN oHIAWH-KYpC A 9 knacca, sirovaromuid | OO0 "AKnace"
9 xiacc" TEOPETUUECKHE MaTepHalIbl, 3a/laHUSI U TECTHI C

ABTOMATUYECKOI MPOBEPKON MPABUILHOTO OTBETA

JUTSL BCEX paszieioB (penepabHOM pabodeii

POrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHus.

3amaHus HaNpaBJIeHbI HA (OPMHUPOBAHNE

MHGOPMAIIMOHHBIX KOMITETEHITNH 1 6a30BBIX 3HAHUI

B 00JIACTH MaTEeMaTHUKHU, CTIOCOOHOCTH K aHAJIU3y U

CHUHTE3Y, CIOCOOHOCTH K PELISHUIO 3a]1a4, IpooIieM,

K IPUMEHEHUIO 3HaHUH Ha npakThke. OCOOEHHOCTh

3aJJaHU 3aKII0YaeTCs B HAJTMYUHU TeHepaluid,

MO3BOJISIOIINX 00paIaThCst K yIPaKHEHUSM

HEOJTHOKPATHO, a TAaK)Ke B HATMYUH MOAPOOHOTO

0OBSICHCHHS PEIICHUS
Bceepoccutiickue Marepuansl Juist IOATOTOBKH K BCEPOCCUICKUM 000 "AKnacc"
MIPOBEPOYHBIC POBEPOYHBIM paboTaM Jutst 9 Kitacca.
paboThI TpeHnpoBOYHbBIEC BAPUAHTHI COACPKAT 3a/1aHUS C
I'eomeTpus 9 ABTOMATHUYECKOW MPOBEPKOH H MOIPOOHBIM
KJ1acc, o0BsicHeHHeM perienus. Hannuue renepanuii B

3a/IaHMSIX TTO3BOJISIET BO3BPAIATHCS K PEIICHUIO

yOpaXHEHUS] HEOAHOKPATHO. Y UUTENSIM IOCTYITHBI

TaKKe 3aJaHUs C PyYHOU NIPOBEPKOM,

10JIpa3yMeBalolIre pa3BepHYThIil OTBET
I'eometpus 9 I'eomerpust , 9 kiacc, PI'AOY JI10 "Axkanemus OI'AOY IO
KJ1acc Munnpocsemenus Poccun" "AxagemMusa

MuHnpocsenieHus
Poccun"

Jomarraue D0P "lomamaue 3ananusi, OcHOBHOE o011Iee AOQO MznaTenbcTBO
3aJIaHUSL. obpa3zoBanue, ['eomerpus”, 9 knacc, AO "IIpocBenienue"
I'eometpus 9 NznarensctBo "[IpocBenienue
KJ1acc
Tpenaxep Tpenaxep "Ob6nako 3nanuit", 'eomerpus, 9 knacc, 00O "®wu3zukon JIad"

"O0mako 3HaHU".
I'eomerpus 9
KJ1ace

000 "®uzukoH J1ac"

Kypc "T'eomerpus
9 kiacc
WNHTepakTuBHBIE
3ajanus, 9 kiaacc"

O0P no MaremMaTUKe ¢ MHTEPAKTUBHBIMU 3aIaHUSIMU
pa3paboTaH Il UCIIOJI30BAHUS MIEaroraMu B
YPOUHOU U BHEYPOUHOU JIEATEIILHOCTH B KAYECTBE
JIOTIOJIHUTENBHOTO MaTepuaia. JOP MoxHO
WCITIOJIH30BATh KaK aIbTEPHATHBY KIACCHYECKUM
JIOMAIIHUM 33JJaHusIM, B KQU€CTBE MaTepuana s
MOJATOTOBKHU K MPOBEPOYHBIM, KOHTPOIBHBIM H
npyrum pabotam. DOP co3nan amns NoaaepK KU
peanu3anuu 0053aTeIbHON YacTH
00111e00pa30BaTEIbHON MTPOrpaMMBbI

000 "Ckaenr"

Kypc ypokos no
reomMeTpuu 9
KJ1acc

Kypc ypokoB no reomerpuu 9 kiacc

OOO "MHTEPIA"




6. JUCT ®UKCUPOBAHWSA N3SMEHEHU U JOMOJTHEHU

B PABOYEU INIPOI'PAMME
CornacoBanue
c
3amectureneM | Iloamuch
Jlata BHECEeHUs [E—— -
W3MEHEHUH, Copepxanue P P ’
2 (moamuce, BHECILIETO

JOTIOJTHEHU

pacmdpoBKa | 3amuch

TTOTTUCH,

J1aTa)




COI''TACOBAHO COI''TACOBAHO
IIpoTokoun 3aceaanuss METOAUYECKOTO

cosera MBOY «JTueit Ne 13» 3amecTtuTensb qupekropa no YBP
ot 29 asrycra 2025 roma Ne 1 Kapune I'epmanosna Epemsin
Anuna BnagumuposHa Jlemuiosa 29 aprycra 2025 ronia

JJOKYMEHT ITOJAITMCAH
DIEKTPOHHOM MOITACHIO
3amecTuTens aupexTopa no YBP
JlemunoBa Annna BrnagumuposHa
[Moanucano: 29.08.2025r. [Moanucano: 29.08.2025r.
Kpanuduuupopansas noanucs: KBanuduigpoBaHHas O/IUCh:
40B360942F31E16FDBEABOE18D96FA88 677BA1C73E46C12F8003EE391E5956F4

17.11.2024r. — 10.02.2026r. 15.10.2024r. - 08.01.2026r.
-

JOKYMEHT ITIOATIMCAH
SJIEKTPOHHOM TTOTTMCHIO

3amectuTens qupextopa no YBP
Epemsin Kapune I'epmanoBHa




