MUHHUCTEPCTBO NPOCBEIEHUS POCCUHCKOI OEJEPALIUU
Munucreperso o6pazopanns PocroBeron obnactu

Ynpasiienune o6pazosanus AnmuaucTpaunn ropoaa Hosomaxtuncka

MBOY COIII Ne27
PACCMOTPEHA COI''TACOBAHA
PyxoBomurens MO 3amecTurens qupexTopa g{
YUUTEJIEH MaTeMaTHKU ¥ 110 YBP ... \
\
uHbOpMaTHKH
//H. IT. Tlocyx &' *’gﬁé{;‘?ﬁgﬁmﬂosa
JL H. Kupeepa 1IpoToxon Nel ot «27» 08 HpuxasfFiet 275 08

[Iporokon Nel ot «27» 08 2025 . 2025 1.
2025';

PABOYASI IPOTPAMMA

(M1 8675380)

Kypca «['eomeTpusi»

Ui yqammxcs 7-9 knaccon

HoBomaxtunck 2025



HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHBIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT HNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemeHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue COOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conmepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIbl mpuBEIEHUS.

Pemenue TtpeyronbHuKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKUX 3ajJad C UCIHOJIb30BAHMEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue mogo6us. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mnpousBeneHUM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPBI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPBI,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTopamu. PaznoxeHue BeKTOpa Mo ABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOM3BEICHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTU. YPaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATaX, IMEPECEUCHUE OKPYKHOCTEW M MpAMBIX. MeToJ KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJNBHUKHM. JlnmHa  oOKpyXHOCTH. ['pamycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMeHTapHbIC
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHUS MpPOrpaMMbl  Yy4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K WCIOJb30BAaHUIO 3THUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBIECHUH, MPOIEAYp IpakJaHCKOro olllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PEIICHUM, PACCYXKACHHM, YMEHUIO BUIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTEeMaTHMYECKOW HayKu Kak c(depbl UeIoBEeuYecKOil
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHsS U 3HAYMMOCTH I Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIQICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTr0 K€ MpaBa Jpyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX TOCJHEACTBUI MJIi OKPYXKaIoIIEeW Cpelbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHON W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATEIBHOCTh, B TOM YHCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
bopMynHpoBaTh UJIEH, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NPUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTaHABIMBATH  CYMIECTBCHHBIA  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIpPUHUMATh, (QOPMYIHPOBATH ¥  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH ISl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPECUUIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaUBaTh aAPryMEHTALMI0, MPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIME MPOTHUBOpEUYHE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POopMyNIHpoBaThH 000OIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAlMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMWHAIIASIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKCHHBIM
yauTesIeM Wi chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJECHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3a]laBaTh BOMPOCHI MO CYILIECTBY OOCYXIA€MOM TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOpPpEeKTHOM hopMe (popMynupoBaTh pa3HOTIacHsi, CBOU BO3PAKEHUS,
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXIaTh MPOIECC U pe3ydbTaT paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJia B OOIIUH MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaJibHbIe YUeOHbIe JAeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHuss ¢ Y4€TOM MMEIOIIMXCA PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIA Ipoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIOBUSAM, OOBSICHSATh NMPUYMHBI JOCTIDKCHUS WM HEJOCTIKCHUS IIEIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 9 kJjacce o0OydYaromuiics TMOJTYYUT CIECAYIOIINE
MpEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHbIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelIeHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TITUHBI
Y YTJIbI 1J19 HETAOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThecss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUSI COOTHOUICHUN MEXAy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMH.

Hcnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJIsI HAXOXKICHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJibHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TIPHU
pelIeHNY TeOMETPUIECKUX 3a/1au.

Brnanerp moHATHAMH — TIpeoOpa3oBaHHMS — MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJIMHBI M HaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumMeHsTh CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETh MPHUBOJUTH
IpUMEPHI MOJIOOHBIX (PUTYP B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMAaTh MX TEOMETPUUYECKHH W (PU3HUECKUN
CMBICJI, TIPUMEHATh HUX B PCIICHHWH TEOMETPUYECKUX M (PU3UYECKHX 3aj]ad.
[IpuMeHsSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKIECHUS IJIMH U YTJIOB.

[Tonmp30BaThCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IIPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHICCKUX 3a/1ad.

Brnanerp MoHATHSAMH TPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMaHHOW MEpHI yIJia, YMETh BBIYHMCIATH ILIOIIATh
Kpyra u ero yacteil. [I[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

HaxomuTh ocu (MM IEHTPBI) CHUMMETPHH (UTYP, TPHUMEHSATH JIBHKCHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasX.

[IprMeHTh TOTy4YeHHBIC 3HAHUS HA MPAKTUKE — CTPOMTh MaTeMaTUUYECKHE
MOJENH JJIs 334 PeaIbHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUHUCICHHUS
C TMPUMEHEHHEM TMOJ00US U TPUTOHOMETPUYECKUX (YHKIMMN (TOIB3YSICh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
| Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 | 0 bubnuorexa [JOK
CUHYCOB. Penienue TpeyroibsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 1 bubnuoreka [IOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
b K
3 BexTops! 12 0 0 nomHorexa LO
https://m.edsoo.ru/7f41a12c
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1 0 Bubnmorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH M ILIOLIAAb Kpyra 8 0 0 Bubnmorexa [IOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41a12¢
Brruucnenue nnomanei
6 JIBYOKEHUS TIOCKOCTH 6 1 0 bubmorera [JOK
https://m.edsoo.ru/7f41a12c
7 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 7 | 0 bubnnorexa [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 1




IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
Omnpenenenre TPUrOHOMETPUUECKUX bubnuorexa [JOK
1 . 1 0 0
¢byskuuit yrinos ot 0° no 180° 02.09.2025 | https://m.edsoo.ru/8al424bc
2 ) 1
OPMYJIBI ITPUBEICHUS 0 0 05.09.2025
bu6moreka [IOK
T 1
3 copeMa RoCHiycoB 0 0 09.09.2025 | https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1 0 0 12.09.2025
bu6mmoreka [IOK
5 T 1 0 0
copema KocHiycos 16.09.2025 | https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
6 Teopema cuiycos ! 0 0 19.09.2025 | https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHyCcOB 1 0 0 73.09.2025
8 Teopema cuHycoOB 1 0 0 26.09.2025
9 HaxosxaeHnne JyiuH CTOPOH U | 0 0 bubnuoreka [JOK
BEJIMYUH YIJI0B TPEYTOJIbHUKOB 30.09.2025 | https://m.edsoo.ru/8a1430b0
bubmmoreka [JOK
1 P 1
0 CHICHHC TPEYTOILHIKOB 0 0 03.10.2025 | https://m.edsoo.ru/8al42acO
11 Peurenue TpeyronbHUKOB 1 0 0 bubnuorexa [IOK




07.10.2025

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

12 Pewrenne TpeyronbHuKOB Bubmorexa LIOK
10.10.2025 | https://m.edsoo.ru/8al42acO
13 Pemenue TpeyroapHUKOB bubmmorexa [TOK
14.10.2025 | https://m.edsoo.ru/8al42acO
14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CHHYCOB M KOCUHYCOB 17.10.2025 | https://m.edsoo.ru/8al42c3c
s KonTponsHas paborta no teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" 21.10.2025 | https://m.edsoo.ru/8a14392a
16 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB 24.10.2025
17 [TonsiTHe o npeobpazoBaHUU bubnuoreka [JOK
noxoous 07.11.2025 | https://m.edsoo.ru/8al43ab0
13 CoOTBETCTBEHHBIE DJIEMEHTHI bubmuorexa [JOK
Mo00HBIX puryp 11.11.2025 | https://m.edsoo.ru/8al43ded
19 COOTBETCTBEHHBIE AIEMEHTHI
MoI00HBIX puUryp 14.11.2025
Teopema 0 IpoU3BEAEHUN OTPE3KOB
20 XOp/l, TEOpEMa O MPOU3BEACHUU bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O 18.11.2025 | https://m.edsoo.ru/8a14406e
KBaJpare KacareJlbHOU
Teopema 0 IpoU3BEACHUN OTPE3KOB
)1 XOpA, TEOpeEMa O MPOU3BEICHUN bubnunorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O 21.11.2025 | https://m.edsoo.ru/8al441a4
KBaJpare KacaTeJlbHOU
Teopema 0 IpOU3BEACHUN OTPE3KOB
22 Xopz[p, Teopelxlja 0 np(I)[mBeneHI:m Bubmmorexa LIOK
25.11.2025 | https://m.edsoo.ru/8al442da

OTPE3KOB CCKYIIUX, TCOpPEMA O




KBaJpare KacaTeJIbHOU

3 [IpumeHeHue TeopeM B peLICHUH bubmuoreka [IOK
r€OMETPUUECKUX 3a/1a4 28.11.2025 | https://m.edsoo.ru/8a143f06
4 [IpuMeHeHne TeopeM B pelLIEHUN bubnuorexa [JOK
r€OMETPUUECKUX 3a/1a4 02.12.2025 | https://m.edsoo.ru/8a1443fc
)5 [IpuMeHeHne TeopeM B pelIeHUN bubnuorexa [JOK
r€OMETPUYECKUX 3a]a4 05.12.2025 | https://m.edsoo.ru/8a144578
KonTponsHas paborta no teme
"[IpeoOpa3oBanue moao00ous. bubnuorexa [JOK
26
Merpudeckue COOTHOIICHUS B 09.12.2025 | https://m.edsoo.ru/8al447a8
OKpYKHOCTH"
Ormpenenenre BEKTOPOB.
27 DU3NYECKUN U TEOMETPUUECKU I bubmorexa OK
P 12.12.2025 | https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
)3 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOXEHHE BEKTOpa Ha YHUCIIO 16.12.2025 | https://m.edsoo.ru/8al44a8¢c
29 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOKEHHUE BEKTOPA Ha YHUCIIO 19.12.2025 | https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
YMHO>KE€HHE BEKTOpA Ha YHUCIIO 23.12.2025
31 Pa3noxxenue BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOpaM 26.12.2025
32 Koopaunats! BekTOpa Bubmmorexa LIOK
PA P 30.12.2025 | https://m.edsoo.ru/8al44fbe
CkansipHO€ MPOU3BEAECHNE BEKTOPOB,
33 €ro I II)/IMeHeIl;)Izle H;IH HaX0X eHI/IIzI bubmmorexa [TOK
p a a 13.01.2026 | https://m.edsoo.ru/8a14539¢
JUIMH U yTIIOB
34 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, bubnmnoreka [JOK




€T0 MPUMCHCHUC IJIA HAXOXICHUS
JJIMH U YI'JI0B

16.01.2026

https://m.edsoo.ru/8a14550e

Pemenue 3ama4 ¢ momompio bubmmoreka [{OK
35
BEKTOPOB 20.01.2026 | https://m.edsoo.ru/8al44c3a
Pemenue 3ama4 ¢ momompio bubmmoreka [IOK
36
BEKTOPOB 23.01.2026 | https://m.edsoo.ru/8al458c4
37 [IpuMeHeHre BEKTOPOB ISl PEIICHUS
3a1a4 HU3UKU 27.01.2026
CucreMaru3anus 1 0000IIeHNE bubmmoreka [{OK
38 .
3HaHUU 30.01.2026 | https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPJUHATHI TOYEK Ha
TIJIOCKOCTH 03.02.2026
. bubmuorexa [JOK
40 ¥paBHeHHeE NpAMOit 06.02.2026 | https://m.edsoo.ru/8al45c48
41 Y i
paBHEHUE MPAMOit 10.02.2026
42 YpaBHEeHHE OKPYKHOCTH bubmorexa HOK
P 240 13.02.2026 | https://m.edsoo.ru/8al4635a
43 Koopnunatsl Touek nepeceyeHus bubnuorexa [JOK
OKPYXHOCTH U IIPSIMOU 17.02.2026 | https://m.edsoo.ru/8a146620
MeTo1 KOOpAMHAT MIPH PEIICHUU
44
reoOMEeTPUYECKUX 337y, 20.02.2026
MPAKTUYECKUX 33734
MeTo1 KOOpAUHAT MIPH PEIICHUU
4
5 F€OMETPUUECKHX 3a/1ay, 24.02.2026
MPaKTUYECKUX 3a/1a4
46 Mertoa KoOpUMHAT IPU pELICHUN
reOMETPUUYECKHUX 3a/1aY, 27.02.2026




MPAaKTUYCCKUX 3ada4

KonTtposneHas paboTa o teme

47 "JlekapTOBBI KOOPAMHATHI Ha bubnmorera [TOK
P " PA 03.03.2026 | https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
[IpaBHiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
48
BBIYHCIIEHNE UX DIIEMEHTOB 06.03.2026 | https://m.edsoo.ru/8al46fda
bubmmoreka [IOK
49 q .
Mo m. JliHa OKpyKHOCTH 10.03.2026 | https://m.edsoo.ru/8a1472c8
bubmmoreka [{OK
50 q .
Mo m. JliHa oKpyKHOCTH 13.03.2026 | https://m.edsoo.ru/8al14714c
51
JInvHa 1yru OKpy>KHOCTH 17.03.2026
52 Panmannas mepa yria bubmaorexa LOK
s pa yr 20.03.2026 | https://m.edsoo.ru/8al4714c
53 IImomans kpyra, cekTopa, cerMeHTa Bubmaorexa IIOK
HHab Kpyra, pa, 24.03.2026 | https://m.edsoo.ru/8a147426
54 IInmomans kpyra, cekropa, cerMeHTa Bubmorexa LIOK
HHaAs kpyra, pa, 27.03.2026 | https://m.edsoo.ru/8a147750
55 IImomans kpyra, cekTopa, CerMeHra Brbmaoreka LJOK
HHaAs kpyra, pa, 07.04.2026 | https://m.edsoo.ru/8a147750
56 TlousiTHe 0 ABMXKEHUU ILUIOCKOCTHU Bubmzorexa LIOK
A 10.04.2026 | https://m.edsoo.ru/8al147c82
57 ITapannensHblii IEPEHOC, HOBOPOT Bubmzorexa LIOK
P p ’ p 14.04.2026 | https://m.edsoo.ru/8al147f16
58 ITapannensHbIl IEPpEHOC, TOBOPOT Bubmiorexa OK
p P ’ p 17.04.2026 | https://m.edsoo.ru/8al147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT

21.04.2026




60

[TapamienpHbIN IEPEHOC, TOBOPOT

24.04.2026

61

[IpuMeHeHne NBUKEHUI ITpU
peuieHuu 3anaqy

28.04.2026

bubmmoreka [{OK
https://m.edsoo.ru/8a1480e2

62

KonTposnsHast paboTa mo Temam
"[IpaBusibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBHIKEHUSI
miockocTu"”

05.05.2026

63

[ToBTOpenue, o6o0IICHNE,
cucreMarusanus 3HaHui. Msmepenue
reOMETPUYECKUX BEIIUYHUH.
TpeyronbHUKH

08.05.2026

bu6moreka [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHnue, o6obIICHNE,
cUCTeEMAaTU3alys 3HaHUH.
[TapannensHble U
MepIEHIUKYIISIPHBIC TIPSIMBIE

12.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHue, 0600IICHNE,
cUCTeMaTH3allus 3HAaHHH.
OKpYXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus. Yribl
B OKPYKHOCTHU

15.05.2026

66

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AIU 3HAHHH.,
Brucanubie ¥ OIMCaHHEBIC
OKPY>XHOCTH MHOTOYTOJIbBHUKOB

19.05.2026

67

Hroropas KOHTPOJIbHasA pa60Ta

22.05.2026

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHue, 060061IeHNE,




CUCTEMAaTU3alus 3HaHUHI

26.05.2026

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPBIX YIJOB, HAXOJIUThH C UX
IIOMOIIIBIO PA3JIUYHBIE JJIEMEHTHl MPAMOYTOJIBHOIO TPEYTrOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c

ITOMOIIIBIO KaJ'II)Ky.]'IZTOpa) JUIMHBI 1 YIJIbL JJIA HEeTaOIMYHBIX 3HAUYEHUH

6.2

[Tonp3oBaThCs dbopmymamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISi HAXOXKJIEHUS COOTHOILIEHUMN

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMYNHAMHA

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYroJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH I'COMETPHUICCKUX 3a1a4d

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJO00US, COOTBETCTBEHHBIX
a5eMeHTOB 1oA00HbIX ¢uryp. Ilonb3oBaTbes cBolicTBaMU MOA0OHS
IPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JAJIUHBI U HAXOJUTh YIIIbI Y
nono6HbIX ¢uryp. IIpuMeHsaTs cBoiicTBa MOAOOHS B MPAKTHYECKHUX
3amayax. YMeTh TPHUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpYyKaroueM MUpe

6.5

ITonw3oBaThCs TCOpEMaMu O IIPOU3BCIACHHU OTpPE3KOB XOpa, O

IMPOU3BCACHUUN OTPE3KOB CCKYIINX, O KBAApaTC KacaTeJIbHOU

6.6

ITonp30oBathCs BCKTOpPAMH, IIOHUMATb HUX FGOMCTpI/I‘IeCKI/Iﬁ n
(I)I/ISI/I‘IGCKI/Iﬁ CMBICJI, IIPUMCHATL HUX B PCHICHUU TCOMCETPUUYCCKUX U
(I)I/ISI/ILIGCKI/IX 3aaay. HpI/IMCHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

I HAXOKACHUA IUIMH U YTJIOB

6.7

ITonp30BaThCcs METOAOM KOOpAUHAT Ha IIJIOCKOCTH, NPUMCHATL €ro B




PCHICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3a0a1

BJIaI[eTB IIOHATHUAMH MMPpaBUJIBHOI'O MHOI'OYT'OJIbHHKA, JJINHBI

OKPYXXHOCTH, JUIMHBl AYIM OKPYKHOCTHM W paJuaHHON Mephl yrIia,

o8 yMETh BBIYHMCIATH IUIOMIANh Kpyra W ero uacreil. IlpumeHsTh
NOJTy4eHHBIC YMEHUS B MPAKTHUECKUX 3a4a4axX
69 HaxomuThs ocH WM HEHTPBI CAMMETPHH (HUTYpP, TPUMEHSTH ABIKCHHS
. IJIOCKOCTH B IIPOCTEHIINX CITydasx
[IpuMeHsATP TONyYEeHHBIE 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTU4YeCKUe MOJICNU JUIA 3a/1a4 PealbHOW KU3HU M TPOBOIHTH
6.10 COOTBETCTBYIOILIME BBIUMCIECHHUS C TPUMEHEHHEM TNoao0us U

TPUTOHOMETPUUECKUX (QYHKIHUM (MOdB3yach, TrJe Heo0X0auMmo,

KaJIbKYJIATOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHMUS
6 I'eomerpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbl IPUBEACHUS
Pemrenne TpeyrompHuKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nomoo6wms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o nmpousBeeHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIEHUU OTPE3KOB
' CEeKYILUX, TEOpEeMa O KBaJpaTe KacaTeJIbHOM
Bextop, mnuHa  (MOAynb) — BEKTOpa,  COHAIpPAaBIE€HHbIE  BEKTOPBHI,
6.5 MIPOTUBOIIOJIO)KHO ~ HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpAIIMU HAJl BEKTOpaMHu. Pa3noxeHne BeKTopa 1o JByM
HEKOJIJIMHEAPHBIM BEKTOPAM
6.6 Koopaunats! BekTopa. CKalsipHOE NPOU3BEAEHUE BEKTOPOB, MPUMEHEHHE IS
' HaXOKJEHUS JUIUH U YIJIOB
JlexapTOBbI KOOPJAMHATHI HA IUIOCKOCTHU. YPAaBHEHMS NMPSAMOM U OKPYKHOCTH B
6.7 KOOPJIMHATAX, MEPEeceUeHUEe OKPYKHOCTEH U IpsMbIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE
6.8 [IpaBusIbHBIE MHOTOYTOJIBHUKH
6. JnunHa okpyxHOCTH. ['pagycHast U pajiuaHHas Mepa yria, BBIYMCICHUE JUIUH 1yT
' OKpYXHOCTEH
6.10 [Inomanp Kkpyra, ceKTopa, cermeHTa
611 JIBuKEeHHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (uryp (dIeMeHTapHbIe
' npenctasienus). [lapamnensasiii nepenoc. [ToBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeOOBaHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/bHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
OlepalMy HaJ MHOXECTBAMM; YMEHHUE OIepUPOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCI0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJIECHUM, NP PELIEHUU 3a]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OINPEACIICHHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUIAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEMMOCTH, 1I€JI0€ YHUCIIO0, MOIYlb 4YHcia, OOBIKHOBEHHas IpoOb U
necsiTuuHasi IpoOb, CTaHAAPTHBINM BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPpPALIMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJIHATH JICHCTBUS C  4YHMCIaMH, CpPaBHUBATh U
yIOPSAOYMBATh 4YMCIA, MPEACTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MNPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb, MHOTOWIIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQKEHUI ¢ KOPHSAMM, Pa3jOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATH NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JMHEHHbIE M KBAaJpaTHbIC YpaBHEHUS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a]ad; YMEHHME HCIIOJIb30BaTh KOOPAUMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsl, YObIBaHUs, HauOOJbllIee W HAUMEHbIIEEe 3HAYCHUS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouth rpaduku GYHKIIUN, HCTIOIB30BaTh TPA(UKH JJIs OTIPEICICHUS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JJI PELICHUs 3a/ad U3 APYTHX
Y4EOHBIX MpPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoOMeTpUYecKass  MPOrPecCHH;  yMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJENIOBATEILHOCTEH, (POPMYIbl CyMMBI U
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, LOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[[OHO,Z[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poM0O, TPSMOYTOJIBHUK, KBajpaT, Tpamleuus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKMA W TIPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY  HIIU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJIA HPCACTABJICHHSA
JAaHHBIX W PpCHICHUA 3ada4, B TOM YHCIIC U3 JOPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHbOpMAIMIO, TPEJICTABICHHYI0 B TallMIAX M Ha JdarpamMMax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), D3JEMEHTApHOE€ COOBbITHE (JIIEMEHTApPHBIN HUCXO[)
CIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEpPOSITHBIX COOBITHI B OKpYXKallleM MHpPe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSI MATEMAaTUKH KAaK HAyKH, MPUBOJIUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOI HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKHe ONepalud ¢  PaldoOHATBHBIMHU
' YUCIaMH

- JelictButenbHple unciia. ApudMeTHdecKkue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
' pe3ynbTaTa BBIYUCICHUN
2 AnreOpandeckue BhIpaXEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panuoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUH

3s Lensle u ApoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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