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HOACHUTEJIBHAS 3AIIMCKA

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 KJ/IACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIECTBO. DopMysbl mpuBeaEHUS.

Pemenue TtpeyronbHuKoB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3aJad C UCIHOJIb30BAHMEM TEOPEMbl KOCHUHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOue COOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bektop, anuHa  (MO&ynb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPbl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PasznoxeHue BeKTopa Mo ABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOM3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha IMJIOCKOCTU. YPAaBHEHUS MPSMOU M OKPYKHOCTU
B KOOpJMHATAaX, MEPECEUCHUE OKPYKHOCTEW M MpAMBIX. MeToJ KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE ~MHOTOYTOJNBHUKHM. JlnmHa  oOKpyXHOCTH. ['pamycHas w
paauaHHas Mepa yIiia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMeHTapHbIe
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 HMCHOJb30BAaHUIO ITHUX
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, SBICHUH, MPOIEAYp TpakIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

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 BHIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3aJad, PELICHUH, PACCYXICHWH, YMEHUIO BUIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABIECHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHMMAaHHEM MaTEeMaTHMYECKONM HayKd Kak cdepbl UeI0BEeUYeCKOi
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHsS U 3HAYMMOCTH IS Pa3BUTUSA LIMBUIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



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 3aHATHUA M OTAbIXa, peryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUU /I pEelIeHUs 3a7ad
B 00JIaCTH COXPAHHOCTU OKpY’KaIoIIeW cpefbl, IUIAaHUPOBAHUS MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
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 JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3 OMBITA IPYTUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(bopMynHpOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W AEUCTBHs, (OpPMYyIHUpOBaThH W OICHUBATH PUCKH H
NOCIECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE Yy4eOHbIe NeiCTBUSA

ba3oBble JJoruyeckue JaelcTBUSA:

e BBIIBIITh M XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MATEMaTHYECKUX
O00OBEKTOB, TOHATHH, OTHOIICHHUN MEXIYy TOHATHAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIaccuUKaIi, OCHOBAaHUSA i1 OOOOINCHWUS W CpaBHCHHS, KPUTCPUHU
MPOBOJAMMOTO aHAIN3a;

e BOCIpPHHHMATh, (OPMYIHUPOBATH W  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, CIWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBJISATh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOopeursi B (akTaX, [JaHHBIX, HAOMIOACHUSAX U YTBEPXKACHHSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MATEMATUUECKUX YTBEPKIACHUM (NpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3aaaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MpoOJIemMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, a TAKKE BBIJBUIATh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH W HMHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMH(POPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTeIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, AaBaTh IOSCHEHUs IO XOAY PELICHUSA
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, CONOCTABJIAThL CBOU CYXKIECHUS C CYXICHUAMH JPYrUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Npe3eHTaAlUN U OCOOEHHOCTEN ayAIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIeOHBIX MAaTEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOW JEATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacmnpenensarh BHABI pPadOT, JIOroBapUBaTHCH,
0o0CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATh CBOW JECUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIMN MPOAYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHUKAMH B3aMMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, ITOPUTM pELICHHS 3adadyul (WA €ro
4acTh), BBIOMPATH CMOCOO pemieHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MIPOIEcca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

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

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa NEITEIbHOCTH NOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTUXKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 9 kJjacce o0OydYaromuiics TMOJTYYUT CIECAYIOIINE
MPEMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOJUTh C UX
MIOMOIIIBI0 PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHBI
Y YTJIbI 1J19 HETAaOJIMYHBIX 3HAYEHUM.

[Tonws3oBaThess GpopMyiaMu TPUBEJAECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJTMYUHAMH.

Hcnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJIsI HAXOXKACHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pelIeHNH TeOMETPUIECKUX 3a/1au.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOA0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJIMHBI M HaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumMeHsTh CBOMCTBA MOMOOMS B MPAKTHYECKUX 3ajadax. YMETb HPUBOIUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUUYECKHN W (PU3HUECKUN
CMBICJI, TIPUMEHSATh WX B PEIICHHUH TEOMETPUYECKUX M (UUYECKHX 3ajad.
[IpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAX0XKIEHUS IJIUH U YTJIOB.

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

Brnanerp MoHATHSAMU TPaBHJIBHOTO MHOTOYTOJBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEphI yIJia, YMETh BBIUHUCIATH ILIOIIATh
Kpyra u ero yacteil. [I[puMeHaTh mojly4eHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (Mau IEHTPBI) CHUMMETPHH (UTYp, TPHUMEHSATH JBYKCHHS
IJIOCKOCTH B MPOCTEUIINX CIIyYasX.

[IprMeHsTh TOTy4YeHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTh MaTeMaTUUYECKHE
MOJENM JJIs 3314 PeaIbHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJO0HUS U TPUTOHOMETPUYECKUX (YHKIMUM (TOIB3YSCh, TIE
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
9 KITIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpPOHHbIe (L (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 Zifx::“;fignzi%izdz;zz;izcw B 16 1 0 https://m.edsoo.r/NSC1FOYSQ
[IpeobpazoBanue mo100usl.
2 Merpudeckue COOTHOIIECHUS B 10 1 1 https://m.edsoo.ru/Y1C1H2L7A
OKPYXHOCTH
3 Bexkrtopsr 12 0 0 https://m.edso0o.ru/G9G1S414Q
JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 0 https://m.edsoo.ru/D7D4T0S9Z
[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTHHA
5 OKPY)KHOCTH U IUTOIIaAb KpyTa. 8 0 0 https://m.edsoo.ru/Q3Y8WOH3L
Brruncnenune miomanein
6 JIBYOKEHUS TIOCKOCTH 6 1 0 https://m.edsoo.ru/G6D6ESE9J
7 Hostoperiite, obodimerne, 7 1 0 https://m.edsoo.r/A7C2G3N3P
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 68 5 |

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

HaxO0XKJACHUA JJIMH U YI'JIOB

9 KJIIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe I poBbIe
w/n Tema ypoka B Kontposbubie | IIpakTnueckue 6
cero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Omnpenenenre BEKTOPOB.
DuU3NYECKUN U TeOMETPUICCKUI 1 0 0 01.09.2026 https://m.edsoo.ru/W5U3B7V4A
CMBICIT BEKTOPOB o
CrioxxeHue u BBIYUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOPA 1 0 0 04.09.2026 https://m.edso0.ru/Q4Z2GIU6P
Ha YUCJIO0 o
CrioxxeHue u BBIYUTaHHE
BEKTOPOB, YMHOKEHHUE BEKTOPA 1 0 0 08.09.2026 https://m.edsoo.ru/S6W1IWOEIT
Ha YUCII0 o
CrnosxeHue U BRIYUTaHHE
4 BEKTOPOB, YMHOKEHHUE BEKTOPA 1 0 0 11.09.2026 https://m.edsoo.ru/C3FOF2 AOL
Ha YHCII0 o
P €HUE Be
ASIONCCHHE BEKTOPA [0 IByM 1 0 0 https:/m.eds00.ru/YOMOS4Y 7L
HEKOJUIMHEAPHBIM BEKTOpAM 15.09.2026
6 Koopaunats! BekTOpa 1 0 0 18.09.2026 https://m.edsoo.ru/B2X2F606L
CkansipHO€ Mpou3BeICHNE
BEKTOPOB, €0 MPUMEHEHUE JIJIS 1 0 0 2 09.2026 https://m.edsoo.ru/JOG8C1A4M
HAXOXICHHS JUTHH U YTJIOB o
CkansipHO€ MpOU3BENECHUE
BEKTOPOB, €r0 NPUMEHECHUE IS 1 0 0 75.09.2026 https://m.edsoo.ru/E8Y6L1K8G




Pemenue 3a1a4u ¢ TOMOIIBIO

9 https://m.edsoo.ru/JSUOE1A20
BEKTOPOB 29.09.2026 | PRS00

10 Petuerue sazat ¢ noMouLIo https:/m.edsoo.ru/V3A4RISSN

s://m.edsoo.ru

BEKTOpOB 02.10.2026 | >

1 [IpuMeHeHne BEKTOPOB 1S httos-//m.ed Y6L205W4B

s://m.edsoo.ru

pemeHus 3a1a4 GU3NKA 06.10.2026 b
Cucremaru3zanus u 00001IeHUE

12 https://m.edsoo.ru/B8Z7R7R3V
sHanmit 09.10.2026 | D Eeo0d
JlekapTOBBI KOOPAUHATHI TOUYEK

13 https://m.edsoo.ru/P7I3P8NSI
HA IUIOCKOCTH 13.10.2026 | P eEeo

14 YpaBHeHue npsmoit 16.10.2026 https://m.edsoo.ru/C3CIS1LIT

15 VYpaBHeHUE npsMoin 20.10.2026 https://m.edsoo0.ru/Q4C4RIP7V

16 YpaBHEHHE OKPY)KHOCTH 73.10.2026 https://m.eds0o.ru/M8O400P6T
KoopaunaTsl TOuek nepeceyeHus

17 & https://m.edsoo.ru/€W9L3G6K5D
OKPY>XHOCTH U TIPSIMOM 06.11.2026
MeTto1 KOOpAMHAT MIPU PEILICHUU

18 reoOMETPUUYECKHUX 3a]1ay, 10.11.2026 https://m.edsoo.ru/J8F3VEV0OX
MPAKTUYECKUX 33734
MeTo1 KOOpAMHAT MIPH PEIICHUU

19 T€OMETPUUECKHX 3a]1a4, 13.11.2026 https://m.edsoo.ru/U2P9F4Y1R
MPAKTUYECKUX 33734
MeTto1 KOOpAWHAT MIPH PEIICHUU

20 reOMETPUUYECKHUX 3a/1aY, 17.11.2026 https://m.edsoo.ru/COE1B7WS5E
MPAKTUYECKUX 33734

21 KonTtposneHas paboTa o teme https://m.edsoo.ru/F6Q7C405E




"JlexapTOBbI KOOPAWHATHI HA

20.11.2026

miockoctu"
Omnpenenenue
22 TPUTOHOMETPHUYECKUX (PYHKIIHN 24.11.2006 https://m.edsoo.ru/N4UIN8SSB
yriaoB ot 0° 1o 180°
2 ) https://m. Tu/M4T1M2C61
3 OpPMYJIBI IPUBEACHUS 27 11.2026 ttps://m.edsoo.ru/ Co6
24 T https://m. .1u/X6D4TSESR
eopeMa KOCUHYCOB 01.12.2026 ttps://m.edsoo.ru/X6 SES8
25 Teopema kocuHYCOB 04.12.2026 https://m.edsoo0.ru/G2USMS5V2S
2 T https://m. Tu/P6X1X Y
6 eopeMa KOCHHYCOB 08.12.2026 ttps://m.edsoo.ru/P6 8VO0
27 TeopeMa cuHyCOB 11.12.2026 https://m.edsoo.ru/X7SOL2F5L
28 TeopeMa cuHyCOB 15.12.2026 https://m.edsoo.ru/T3C9O0K4T
29 Teopema cuHycoB 18.12.2026 https://m.edsoo.ru/U3Z3D9G7Y
H
30 AXOJNCUICHHE LUTH CTOpOH 1 https://m.edsoo.ru/CSKOP7U6A
BEJINYUH YIJIOB TPEYTrOJIbHUKOB 22.12.2026
31 Peuienne TpeyronbHUKOB 75.12.2026 https://m.edsoo.ru/HOD7N7H1X
32 Peurenue TpeyronbHUKOB 79.12.2026 https://m.edsoo.ru/USA4N9IB4X
33 Pemenue TpeyroapHuKoB 12.01.2027 https://m.edsoo.ru/B2Z3A3G5D
34 Pemenue TpeyronbHUKOB https://m.edsoo.ru/T4B3L.9OIN




15.01.2027

[IpakTHueckoe NpuMEHEHHE

35 https://m.eds00.ru/X00814D8O
TEOPEM CHHYCOB U KOCUHYCOB 19.01.2027 DS EE500-
[IpakTHueckoe NpuMeHEeHHE

36 https://m.edsoo.ru/H4L7L1VIE
TEOPEM CHHYCOB U KOCHUHYCOB 22.01.2027
K

37 OHTPOIIEHAs paGOTA MO TeMe https:/m.edsoo.r/NSG3R1VOB
"Pemenue TpeyroibHUKOB" 26.01.2027
[IpaBuUsIbHBIE MHOTOYTOJIBHUKH,

38 https://m.edsoo.ru/D8M7C4B3B
BBIYUCIICHUE UX AJIEMEHTOB 29.01.2027
q . https://m. . 2DO0ASI

39 ucIo . JIMHa OKPYKHOCTH 02.02.2007 ttps://m.eds0o.ru/S2DOA8IOG

40 Yucno n. JInuHa OKpyKHOCTH 05.02.2027 https://m.edsoo.ru/H7E4B7J1N

41 JlnmuHa yru OKpY>KHOCTH 09.02.2027 https://m.edsoo.ru/I6G2X5M8B

42 Panuannas mepa yrina 12.02.2027 https://m.edsoo.ru/A2X3T6K0Y
[Tnomans kpyra, cexTopa,

43 https://m.edsoo.ru/J2Q4S3WIR
cermerTa 16.02.2027  pssim.edsoo.ru/i2Q
[Tnomans kpyra, cexTopa,

44 https://m.edsoo.ru/S1F4B9Q7C
CEeTrMEHTAa 19.02.2027 PEARLECR00.11 0
[Tnomanp kpyra, cexTopa,

45 https://m.edsoo0.ru/COSOMOWIC
CerMeHTa 26.02.2027 ps://m.edso0.riCH 2

46 IlousiTHe 0 ABMKEHHUU ILUIOCKOCTHU 02.03.2027 https://m.edsoo.ru/Q9L.20519L
[TapamiensHbIN IEPEHOC,

47 https://m.edsoo.ru/PSY9BOL3H
IIOBOPOT 05.03.2027 PEAARLEC00.H

48 [TapamiensHbIN IEPEHOC, https://m.edsoo.ru/N7G212Y2T




HOBOPOT

09.03.2027

49

[TapamiensHbIM IEPEHOC,
IOBOPOT

12.03.2027

https://m.edsoo.ru/T8D4B6J1R

50

[TapamiensHbIM IEPEHOC,
IOBOPOT

16.03.2027

https://m.edsoo.ru/K8§G3M1M7M

51

KontponbHas pabota no temam

"[IpaBusibHBIE MHOTOYT OJIbHUKH.

OKpyXHOCTb. JIBHIKEHUSI
MJI0CKOCTH"

19.03.2027

https://m.edso0.ru/BINSP6DIG

52

[TonsiTne o npeobpazoBaHUU
noxoous

23.03.2027

https://m.edsoo.ru/M7B4Q1A0U

53

COOTBETCTBEHHBIE DJIIEMEHTEI
MoA00HBIX Uryp

26.03.2027

https://m.edsoo.ru/S400S7A9]

54

CoOTBETCTBEHHBIE DJIEMECHTHI
Mo00HBIX (pHUTyp

06.04.2027

https://m.edsoo.ru/E7USF313Q

55

TeopeMa o mpou3BeaeHUN
OTPE3KOB XOpJ, TeOpemMa o
MIPOU3BEACHUU OTPE3KOB
CEeKYIIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOU

09.04.2027

https://m.edsoo.ru/L7X7SOV7N

56

Teopema o mpou3BeeHUU
OTPE3KOB XOP/I, TEOpPEMA O
MPOU3BEJICHUHU OTPE3KOB
CeKYyIIHX, TeOpeEMa O KBaapare
KacaTeJbHOM

13.04.2027

https://m.edsoo.ru/I5Y4U2J8K

57

Teopema o mpou3sBeIeHUN
OTPE3KOB XOpJ, TEOpeMa O
IIPOU3BEACHUH OTPE3KOB

16.04.2027

https://m.edsoo.ru/Y8V3IM5Q7U




CEKYLIUX, TEOpEMaA O KBaJpaTe
KacaTelIbHOU

58

[IpuMeHeHne TeopeM B pelLIEHUN
r€OMETPUUYECKUX 3a]1a4

20.04.2027

https://m.edsoo.ru/AOP8I303X

59

[IpuMeHeHne TeopeM B pelIEeHUN
r€OMETPHUYECKHX 3a]1a4

23.04.2027

https://m.edsoo.ru/P7V2E1D5B

60

[IpuMeHeHne TeopeM B pelIeHUN
F€OMETPHUUYECKHX 3a]1a4

27.04.2027

https://m.edsoo.ru/U6P7K9X6F

61

[IpuMeHeHne NBUKEHMI ITpU
peneHnn 3a1aqy

30.04.2027

https://m.edsoo.ru/Z4X4N5SH6X

62

KonTponbHas pabota no teme
"[IpeoOpa3oBanue moaoous.
Metpuueckrue COOTHOLIECHHUS B
OKpyXHOCTH"

04.05.2027

https://m.edso0.ru/G4N306Q7B

63

[ToBTOpeHue, 0600IICHNE,
cUcTeMaTu3aIys 3HaHUH.
H3Mepenne reoMeTpuyecKnx
BeNMYUH. TPeyroJsHUKU

07.05.2027

https://m.edsoo.ru/W4D9F7T2J

64

[ToBTOpEeHUE, 0600IICHNE,
CHCTEMAaTH3aLMs 3HAHUIA.
ITapannenwHbie U
MEepIEHIUKYISIPHbIE TTPSMBbIE

11.05.2027

https://m.edsoo.ru/L6TO9VOMIM

65

[ToBTOpEHUE, 0000IICHNE,
CHUCTEMAaTU3AIUs 3HAHHMA,
OKpyXHOCTb U KpYT.
I'eomeTrpuueckre MOCTPOEHUSI.
VYTIBI B OKPYKHOCTH

14.05.2027

https://m.edsoo.ru/SSWOE7W4E

66

[ToBTOpenue, 06061IeHNE,

https://m.edsoo.ru/HAW1WS5T3Q




cUCTeEMAaTU3alusg 3HaHUN.
Brmicannsle ¥ oncaHHbIe
OKPY>KHOCTH MHOTOYT'OJIbHUKOB

18.05.2027

" 1 https://m. ru/I4 1
67 TOTOBasi KOHTPOJbHAs paboTa 21.05.2027 ttps://m.edsoo0.ru/I408WOC10
[ToBTOpEenue, 060061ICHNE,
68 1 https://m. .ru/B R3L2N
CUCTEMATU3AIMA 3HAHUI 25.05.2027 Mpsdiimaedson. IRSYR S
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

9 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

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

6

I'eomerpus

6.1

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

IIOMOIIIBIO KaJ'II)Ky.]'IﬂTOpa) JJIMHBI 1 YTJIbI JJIA HEeTaOIHMYHBIX 3HAUYEHUH

6.2

[Tonp3oBaThCs dhopmymamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM JJII HAXOXKIACHHUS COOTHOIICHUMN

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMUNMHAMUA

6.3

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

MPUMEHSTH UX MPU PEIICHUU T€OMETPUUECKHUX 3a]1au

6.4

Bnagers monHsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a5eMeHTOB 1oA00HbIX ¢uryp. Ilonb3oBaTbes cBolcTBaMU MOAOOHS
IPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JAJIUHBI U HAXOJUTh YIIIBI Y
nono6HbIX ¢uryp. IlpumMeHsaTs cBoiicTBa MoAoOHs B MPaKTHYECKUX
3ajayax. YMeTh TPHUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpYyKarouemM MHUpe

6.5

ITonn3oBaThCs TCOpEMaMu O IIPOU3BCIACHHMU OTpPE3KOB XOpa, O

IMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOU

6.6

ITonp30oBathCs BCKTOpPpAMH, 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 HAXOXKACHUA UIMH U YTJIOB

6.7

ITonp30BaThCcs METOAOM KOOpAUHAT Ha IIJIOCKOCTHU, 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

YMeHHne onepupoBaTh MOHATUSAMM: ONPEAEIICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATUSMHU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEeMMOCTH, 1I€JI0€ YHUCI0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIM BUJ YHCIIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE 4YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JIEHCTBUSL C  4YWUCIaMH, CpaBHUBAaTh U
yIOPSAOYMBATh 4YMCIA, MPEACTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb, MHOTOYIIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHSAMM, pa3joKeHHEe MHOTOYJICHa Ha MHOMKUTENH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YMmenue ONICpUPOBATH NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJpPATHBIC 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 KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUs, HauOOJblllee W HaUMEHbIEe 3HAYCHUS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouthb rpaduku GYHKIIUNA, UCTIOTB30BaTh TPAdUKH JUIsl OTIPEICTICHUS
CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, IJI PELICHUs 3a/ad U3 APYTHX
Y4EOHBIX MpPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoOMeTpUYecKass  MPOTPEeCcCCHM;  yMEHUE
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, LHCHY 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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