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HOACHUTEJIBHAA 3AIIUCKA

l'eoMeTpust Kak OJMH W3 OCHOBHBIX pAa3[€lOB IIKOJIBHOW MAaTEMaTHKH,
MMEIOIUNA CBOEH 1ENbl0 00€CIeUnTh M3YyYEHUE CBOMCTB M pa3sMepoB (PUryp, ux
OTHOLLIEHWH M B3aMMHOE PACHOJIOKEHHE, OINHPACTCS Ha  JIOTUYECKYIO,
JOKa3aTeNbHYI0 JIMHUIO. LIEeHHOCTh M3ydeHHUs r€OMETpUU Ha YpPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYarOMIMICS YUYUTCS MPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYEHHUS], TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyk JeHuss «OT MPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT  IPU3HAKOB,
dbopmyIUpoOBaTH OOpPATHBIC YTBEPIKICHHUS.

BTopoil 1nenpt0 M3y4eHUsT TE€OMETPUU SABISIETCS MCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKHUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOM Ku3HM. OOydaromwuiicss AO0DKEH HayYUThCs
OTIPENICNIUTh TEOMETPUYECKYI0 (PUTYpy, OMHCATh CJIOBaMHU JAHHBIA YEepTEX WIU
PUCYHOK, HANTH TUIOMIAb 3€MEJIBHOT'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens wiu Tpedyemble pa3sMepbl rapaxka ajisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAA JIMHUA B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapakTepa OO0ydaroIUNiCS YYUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENM  peajbHbIX JKM3HEHHBIX CHUTYallMil, TPOBOIUTH
BBIYHCIICHUS U OLIEHUBATh aJJ€KBATHOCTh MOJIYYEHHOI'O pe3yJibTaTa.

KpaiiHe BakHO TOMUYEPKUBATH CBA3M TEOMETPUU C JPYTUMHU YUEOHBIMU
npeIMeTaMi, MOTUBUPOBATh MCIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHH B (U3HKE U
TEXHUKE. JTU CBS3M HauOoisiee SPKO BUIHBI B TeMax «BekTopbi»,
«TpuroHomerpruueckue CcoOOTHOLICHUA», «Mertong koopauHaty U «Teopema
[Tudaropay.

VYueOuniii Kypc «l'eomeTpus» BKJIIOYAET CISAYIONIME OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuueckue Qurypsl U uXx CBoiicTBa», «lM3mepeHue
F€OMETPUYECKUX BEIUYUHY», «Jl€KapTOBbI KOOPAMHATHI HA IUIOCKOCTHY,
«Bekrops», «JIBuxkeHuUs IockocTny, «[IpeodbpazoBanust mogoous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 gaca: B 7 kacce
— 68 uvacoB (2 ydaca B Henen), B 8 kinacce — 68 yacoB (2 yaca B Henmelno), B 9
KJj1acce — 68 yacoB (2 yaca B HEJIEIIO).

[okymeHT co3paH B anekTpoHHou dopme. Ne 5 ot 28.08.2024. VicnonHuTtens: Harumosa 3.LU. B ANEKTPOHHbIA
CrpaHuua 2 u3 27. CTpaHuua cosaaHa: 28.08.2024 13:16 m¥ TATAPCTAH



COAEPKXAHUE OBYYEHUA
7 KITIACC

Hauanbnabie noustusa reomerpun. Touka, psmas, OTpE30K, ayd. Yroa. Buabl
yriioB. BeprukanbHble U CMeXHbIe yIrubl. buccekrpuca yruma. Jlomanas,
MHOTI'OYTOJIbHUK. [lapainenbHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

Cummerpuunbie Qurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPHUHU.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C TMOMOUIBIO IUPKYJIS WU JIMHEWKU. TpeyrosibHUK.
BricoTa, MeninaHa, OucceKTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TpPEyroJIbHUKA.

CoiicTBa ¥ TMNpU3HAKU PaBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKY MapaJUIENbHBIX NPAMbIX. CyMMa YIJI0B TPEYTOJIbHUKA.
BHenrnue yriel TpeyrojapHUKa.

[IpssMoyrONBbHBIA  TpeyroiabHUK. CBOWCTBO MEAHMAaHbl MPAMOYTOJIBHOTO
TPEYroJibHUKa,  INpOBEAEHHOM K  rumoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpsIMOYTrOJIBHBII TPEYTrOJIbHUK € yIiioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYI'OJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJblIeM yrie U OOJIbIIed CTOPOHE TPEyroJIbHUKA.
IlepnieHauKyJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecto Touek. buccekTpuca yriia W CEpeIUHHBIN
NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpy»XHOCTh W Kpyr, XOpjla M JHaMeTp, HUX CBOWcTBAa. BzauMHoe
PacCIIOIOKEHUE OKPYKHOCTH MU IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OKpy>XHOCTb, BIIMCaHHas B YroJ. BrnucaHHas © omnMcaHHAas OKPYKHOCTH

TPEyTrOJIbHUKA.
8 KJIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4yau MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaapar), UX NpPHU3HAKU U
cBoiictBa. Tpamemnwmsi, paBHOOOKas Tpamenwsi, €€ CBOWCTBA H MPU3HAKH.
[IpssmoyronpHas Tpanemnusi.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Mmacc TpeyroibHUKA.

[logoOue TpeyroabHuKoB, Ko3(pduuueHnt nomodus. [IpuzHaku nogoOus
TPEYroiabHUKOB. [IpuMenenune noao0Oust mpu pelIeHnH MPaKTUYECKUX 3a7ad.
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CaoiicTBa miomanel reomerpuueckux @uryp. Dopmynbl Ajd IUIOIMIAAH
TpEeyrojbHUKa, MapajuienorpamMma, pomOa u Tpanenuu. OTHOIICHHE IIOIIaIeH
no00HBIX GUryp.

Bpruuciienue miomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TAaHI€HC OCTpPOTO yTJjia MPSAMOYTOJIbBHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHoMeTpuueckue ¢GyHKIIUU
yrioB B 30, 45 u 60°.

BriicaHHble W LEHTpaJbHBIE YIJIbI, YIOJd MEXIY KAacaTeIbHOM W XOPHIOM.
Yrael  Mexay — XoplaMH M CEKYIIMMH. BhnmucanHble W ONHMCaHHBIE
YeThIPEXYTOIbHUKH. B3auMHOE pacmnosio’)keHue ABYX OKpykHocTed. Kacanue

OKpy>kHOCTeH. OOIIHe KacaTelbHbIC K IBYM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, xocuHyc, Tanrenc yrioB ot 0O gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpeMa CHHYCOB.
Pemienrie npakTUYeCcKUX 3a/ad C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonobus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNOpPOU3BENECHUH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, mnmHa  (MOIyJdb)  BEKTOpa,  COHAIPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIMPABICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyMy HaJ BEKTOpamMu. Pa3noikeHHe BEKTOpa IO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTel BekTopa. CKajasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE [ HAXO0XKACHUS JIJIUH U YTJIOB.

JIlekapTOoBbI KOOPJAUHATHI HA IUIOCKOCTU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeToJl KOOPAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHble MHOTOyroiapHukd. JliimHa OKpyxkHOCcTH. I'pamycHas wu
paauaHHas Mepa yria, BBIUMCICHHE IJIMH JIyr OKpyx)HocTed. [lnomans kpyra,
CEKTOpa, CETMEHTA.

JIBU)KEHHSI TUIOCKOCTH U BHYTPEHHUE CUMMETPUU (QUryp (dJIeMEeHTapHbIe
npeactasnenus). [lapannensubiit nepenoc. [ToBopoT.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHMS TMPOTrpaMMbl y4eOHOro Kypca
«l'eomeTpus» XapaKTEepU3yOTCS:

1) naTpuoTHYECKOe BOCIIMTAHME:

NpOSIBIICHUEM HWHTEpeca K MPOLLIOMY UM  HACTOAIIEMY POCCHUMCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHHCKUX
MaT€MaTUKOB U POCCUMCKOW MATEMATHYECKOW IIKOJIbI, K HMCIOJb30BAHUIO ITUX
JTOCTH)KEHUH B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) Tpa’kIaHCKOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJIaHWHA M peaJIU3alliU €ro
npaB, TMpPEJACTAaBICHHMEM O MaTeMaTHYECKHMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp T'PpakKJaHCKOTO oOIlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO dTUYECKUX TPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTMKEHHM HAyKH, OCO3HAaHHWEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TpyaoBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHUYECKON HAIMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKCHUH BCEH JKM3HM JJI YCIICMIHOW MpodecCHOHaTbHON
JESTENBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) scTeTHYECKOE BOCTIMTAHHE:

CIIOCOOHOCTPIO K OMOIMOHATBHOMY H  3ICTETHUYECKOMY BOCHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKIEHUH, YMEHHUIO BHUJCThH
MaTeMaTH4eCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO TIO3HAHUS:

OpUEHTAIlME B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbI U
oOIecTBa, TOHMMAHMEM MAaTEMaTUYeCKOW HAyKW Kak chepsl YeIoBEUeCKOU
NEATENIbHOCTH, ATANoB €€ pa3BUTHS M 3HAYMMOCTU Uil Pa3BUTHUSA LIUBUIIU3ALNHY,
OBJIQICHUEM SI3BIKOM MAaTEMATHKHA M MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpelICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIbCKON
NEeATEeNIbHOCTH;
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6) ¢usnmueckoe BocnuTanue, (GopMHpOBaHHE KYJIbTYPbI 310POBbSI H
IMOIMOHATBHOTO 0JIArONMOJyYHs:

TOTOBHOCTBHIO TPUMEHSITh MaTEMAaTHYECKUE 3HAHUS B HHTEpecax CBOETO
3I0pOBbs,  BEJIEHHUA  3J0pOBOro  obpa3a >KM3HM  (340pOBOE  IHTAHHE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUM M OTIbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO e MpaBa JIPyroro 4eioBeKa;

7) 3KOJIOTHYECKOE BOCTINTAHUE:

OpUEHTAIMEN Ha MPUMEHEHWE MATEeMaTUYECKUX 3HAHWM MU pelIeHUs 3a/1ad
B 00JIACTH COXPaHHOCTH OKpY’)Karoled Cpeibl, IUIAHUPOBAHUSI TIOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TIOCJIEJICTBUI ISl OKPYXKArOIIeH cpesbl, OCO3HAHUEM
100aJILHOTO XapaKTepa IKOJOTHUECKUX MPOoOJIeM U MyTeH X pelieHus;

8) amanTamusi K U3MEHSIOIIMMCSI YCJOBHSIM CONMAJIBLHON M TPUPOTHOIM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCA Yy JPYTUX JIOJIel, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITa APYTHUX;

HEOOXOIUMOCThI0O B  (OPMHPOBAHMM HOBBIX 3HAaHWUW, B TOM 4YHUCIE
dbopMyIHpOBaTh UJI€U, TIOHATUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(QUIUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyalMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyaIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUs U ACUCTBHUS, (OPMYIMpPOBATH M OIEHUBATH PUCKUA U
MOCIIENICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJornyeckue JaeicTBusa:

e BBIIBISITH M XapaKTEPHU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMATUUECCKUX
00OBEKTOB, IOHATHH, OTHOIICHUN MEXTy MOHATHAMH, (POpMyIUpPOBATH
ONpEJICJICHUS]  TOHSTHI, YCTAHABIWBATH  CYILIECTBEHHBIM  MIPU3HAK
KJIacCCH(UKAIINK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHCHHS, KPUTCPHUHU
MPOBOJIMMOTO aHAIN3a;

e BOCIpPUHUMATH, (GOPMYJIHUPOBaTH W  MOPeoOpPa3OBBHIBATh  CYXKJICHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHeE,
YCJIOBHBIE;
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e BBIIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
OpOTHBOpeUHsi B (akTaxX, [aHHBIX, HAONIONCHUAX U YTBEPKICHHSIX,
npearaTh KpUTEPHUH TSI BRISIBJICHHS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JeNaTh BBIBOJABI C WCIIONH30BAHHEM 3aKOHOB JIOTHKH, ICIyKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHUH, YMO3aKIIOUEHUH 110 aHAIOTHH;

e pa3dmpaTh JOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (NIPSMBIE U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOATEIHHO HECIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTU4ecKuX (PakToB, BBICTpAaWBaTh AapTryMEHTAIUIO, MPHUBOJIUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,

e BBIOMpATH crmocod pemieHUst ydyeOHOM 3amauM (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUs, BBHIOMpPATh HauOoJee TMOAXOMAIINN C y4ETOM
CaMOCTOSITENTFHO BBIICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeabcKue eiicTBUA:

e WCIIOJB30BaTh BOIMPOCHI KaK HCCIICIOBATEIbCKHIA MHCTPYMEHT TIO3HAHHMS,
GopMyTUpOBaTH BOMPOCH, (QHUKCUPYIONIUE MPOTUBOPEUUE, MPOOIeMy,
CaMOCTOSITETTLHO ~YCTaHABIMBAaTh HWCKOMOE H JaHHOE, (OPMHUPOBATH
THIIOTE3y, apTYMEHTHPOBAThH CBOIO IMO3UIINIO, MHECHUE;

e IMPOBOJUTH IO CaMOCTOSATEIBLHO COCTABJICHHOMY TIUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOON;

e CaMOCTOSITENIbHO (hOPMYIHPOBATH O0OOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
NPOBEEHHOTO HAOJIO/IEHUs, HUCCIIEeIOBaHUsA, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000O0IIECHHUIA;

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTaTh
MPENINOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanueii:

e BBUIBISITH HENOCTATOYHOCTh W W3OBITOYHOCTH WHGOPMAINH, JTaHHBIX,
HEOOXOIUMBIX JIJISl pEIICHUS 3a]a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HMHTEPIPETHUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IIpE/ICTABICHUS;

e BBIOMpaTh (OpMy TpencTaBieHus WHPOPMAIMM W HILTIOCTPUPOBATH
perraemMbie 3amadd  CXeMaMH, auarpaMMmamMu, HWHOW TrpaduKod W UX
KOMOMWHAIIHSIMU;

e OIICHWBATHh HAAEKHOCTh MHPOPMANMH TIO KPHUTEPHUSAM, TMPEIITOKECHHBIM
yUuTeNIeM WIN CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1CHCTBUA:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHSIMHU

U LEJISMH OOIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)XXaTh CBOIO TOUKY 3PEHUS

[okymeHT co3paH B anekTpoHHou dopme. Ne 5 ot 28.08.2024. VicnonHuTtens: Harumosa 3.LU. B ANEKTPOHHbIA
CrpaHuua 7 u3 27. CTpaHuua cosaaHa: 28.08.2024 13:16 m¥ TATAPCTAH



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JABaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBATh MOJYUYE€HHBIN pPe3yJIbTaT;

e B X0JI€ 00CYXIEHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYkKIaeMOU TEMBI,
npo0OsieMbl, pelIaeMon 3aaud, BHICKA3bIBaTh MJIEH, HallEJIEHHbIE HAa MOUCK
pElIeHMs, COIMOCTaBIATh CBOM CYXIEHUS C CYXICHUAMH JIPYyTUX
YYaCTHUKOB JMAJIOTa, OOHApyKUBaTh pa3jiMuyve€ U CXOJCTBO MO3ULIUN, B
KOppEKTHOU (hopme hopMyIHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;

e TMpPEACTABIATH  PE3yJbTaThl  pPEIICHHUs  3a/aud, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTa, CAMOCTOSTEIHHO BHIOUPATh OpPMAT BBICTYIUICHUS
¢ yu€ToM 3ajia4 NMPEe3eHTalUU U OCOOCHHOCTEN ayIMTOpUU;

e TIOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U UHAUBUAYAJTbHON
paboThl MpHU pelIeHUH YYeOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

e IMPUHUMATh LIEJTb COBMECTHOM JAESTENbHOCTH, IJIAaHUPOBATH OPraHU3AIUIO
COBMECTHOW palOThl, pacmpenensTh BHABI padOT, JI0roBapUBATHCH,
00CyX/1aTh MPOIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKHUX
JIIO/IEH;

e yYacTBOBATh B TPynmnoBeIXx (opmax paboTel (0OCYXIeHus, OOMeH
MHEHHSIMH, MO3TOBBIE€ IITYPMbI U JIPYTHE), BBIIIOJIHATH CBOIO YaCTh paOOTHI
U KOOpPAMHHUPOBATb CBOU JEHCTBUSL C JPYIMMM YJI€HAMHM KOMAH[BI,
OLIEHHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBaHHBIM YYaCTHUKaMH B3aUMOIEHCTBUS.

PeryjsiTuBHBbIe YHUBepcaJibHbIe YUeOHbIEe AelcTBUS

Camoopranuszanus:

e CaMOCTOSITEJILHO COCTAaBISATH IUIAH, AJTOPUTM PEIICHUS 3aJadyu (WU €ro
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM MMEIOIIMXCA PECypCcoB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHPOBAaTb H KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJ/Ib, S3MOUMOHAJIbLHbIH HHTEJLICKT:

e BIJIAJIETh CIIOCOOAMU CAMOINPOBEPKH, CAMOKOHTPOJISI IIPOIIECCa U pe3ysibTaTa
pELICHUsI MaTEMATUYECKOU 3a/1a4H;

e TNPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PELUICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJIEHHBIX OLIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OILICHMWBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LENU U
YCJOBUSIM, OOBSICHSATH NMPUUYUHBI JOCTHXKEHUSI WM HEIOCTHXKEHHS LENu,
HaxOJHTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
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K koHmy oOydenuss B 7 KJjacceoOydaromuics TMOJMYUYUT CIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBath H3ydeHHBIE TE€OMETpUYECKHE (UTYpPBI, ONPENesiTh UX
B3aMMHOE€ pacCIOJIOKEHHE, H300paXkaTb TeOMETPUYECKHE (UTypbl, BBIMOIHATH
YEpTEXKU IO YCIOBHIO 3ajadd. M3MepsATh JIMHEWHBIE WU YTJIOBBIE BEIIMYMHBI.
PemaTe 3a7aun Ha BBIUKMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OLIEHKY JIMHEWHBIX W YTJOBBIX BEJIMYUH TPEIMETOB B
peasbHOM JKM3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. PasznmuuaTh pa3Mepbl ITHX
00BEKTOB TIO TIOPSAJIKY BETUYUHEI.

CTpouTh 4epTEeXKU K TEOMETPUUYECKUM 3a7]a4aM.

[Tonb30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BAThH
PU3HAKU U CBOWCTBA PaBHOOECAPEHHBIX TPEYTOJIBLHUKOB MIPH PEIICHUH 3a]1a4.

[IpoBOUTE JOTUYECKHE PACCYXKIACHUS C MCIOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEAEHHOW K  TUMNOTEHY3€  MNPSAMOYTOJBHOIO
TPEyTOoJIbHUKA, B PEIICHUU F'€OMETPUUECKUX 3a]1a4.

Onpenenste NapaJIeTbHOCTD MPSMBIX C IOMOIIBIO YTJIOB, KOTOpbIe 00pa3zyer
¢ HUMU cekymas. OnpeaensaTh NapaielIbHOCTh NPSIMBIX C MOMOILIBI pPaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTh 3a71aun Ha KieT4aToi Oymare.

[IpoBOaUTH BBIUMCICHUS W HAXOAWTH YUCIOBBbIE UM OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 3aJadyaX C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB yTJOB, OOpa30BaHHBIX MIPH
NEpPECEYEHUN JABYX IMapajulesIbHBIX MPSAMBIX ceKyuled. Pemare mnpakThueckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Bnagere mNOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPENCIATH
OMCCEeKTPHCY yIila U CepeUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK FT€OMETPUIECKUE
MECTa TOYEK.

DopMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH WU Kpyra, XOpIAbl M AUaMeTpa
OKPYXHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOKWCTBA IIPU
peLIeHUN 3a7a4.

Bnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXXHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaTbes ¢dakTamMu O TOM, YTO OWCCEKTPHCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAOTCS] B OJAHOM TOYKE, MU O TOM, YTO CEpPEIAWHHBIE
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

Brnagers noHsiTHeM KacaTtelbHOM K OKPY)KHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KAaCAaTEIbHOU U painyca, MPOBEAEHHOIO K TOUKE KaCaHUSI.
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[Tonp30BaThCs MPOCTEUIIUMHU TEOMETPUUECKUMHU HEPABEHCTBAMU, TTOHUMATh
UX MPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBI0 IUPKYJIS U
JINHEWKMU.

K koHmy oOydenuss B 8 Ki1acceoOy4aromuiicss TMOIYyYUT CICAYIOIINE
MIpeAMETHBIE PE3YIbTaThI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU IMPHU PEIICHUU T€OMETPUUYECKUX 3aad.

[IpuMeHsThL CBOMCTBA TOYKM TMEPECEUCHHUS MEIUaH TPEYroyibHUKa (IeHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners mousitueM cpeHed JIMHUM TPEYTOJIbHUKA U Tpamneluu, IPUMEHSTh
UX CBOICTBAa MpU peEHIeHWH TreoMeTpudeckux 3anad. [lomp3oBaThes TeopeMoi
daneca ¥ TEOPEMOIl 0 IPOMOPIIMOHATBHBIX OTPE3KaX, IPUMEHSTh UX JJISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[TpuMeHsTh IpU3HAKK TTOA00US] TPEYTOJILHUKOB B PEIICHUU I€OMETPUUICCKUX
3a/ay.

[Tons3oBathest Teopemoit Iludaropa s pernieHUs TEOMETPUUECKUX U
npakThuueckux 3agad. CTpoOUTh MaTEMAaTUYECKYK) MOJENIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIBHO JIEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Binanerp nNOHATMSMM CHHycCa, KOCHMHYyca W TaHITE€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU NMOHATUAMU ISl PEIICHUS
NpPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU c1IOcO0aMu) TUIONIAAb TPEYTOJbHUKA U TUIOIIAIH
MHOTOYTOJIbHBIX ~ Quryp (moyib3ysich, TJ€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHSTh OyYEHHbIE YMEHHUS B TPAKTHYECKUX 3a/1a4ax.

Brnanerb NOHATUSMH BIMCAHHOTO W LIEHTPAJbHOIO YIja, HUCIOIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIJaX MEXAYy XOpAaMu (CEKyIIUMHU) U YIJIe MEXIy
KacaTeJIbHOM U XOPJI0M IPU PEUICHUU F€OMETPUUECKUX 3a]1a4.

Brnanerb MoOHSATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHATh NONyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTHh MATEMaTHYECKHE
MOJIEH JJIsl 33724 PeayibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHUEM TMOAO0MS W TPUTOHOMETPHUH (TMOIB3YACh, TJ€ HEOOXOAMMO,
KaJbKYJIATOPOM).

K xonmy oOydenns B 9 KiacceoOyJarOmuiicss TMONYYUT CIICTYIONTUE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPHIX YTIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIMYHBIEC AJIEMEHTHI MPSMOYTOJBHOIO TPEYroJibHUKA («pelIeHue
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[okymeHT co3paH B anekTpoHHou dopme. Ne 5 ot 28.08.2024. VicnonHuTtens: Harumosa 3.LU. B ANEKTPOHHbIA
Ctpanuua 10 us 27. Ctpanuua cospana: 28.08.2024 13:16 m¥ TATAPCTAH



MPSMOYTOJIEHBIX TPEYTOJIBHUKOBY). HaX0oMuTh (¢ TOMOIIBIO KaTbKYJISATOPA) IITHHBI
Y YTJIBI 711 HETAOJIMYHBIX 3HAYCHU.

[Tonp3oBaThCs popMyliaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOKJECTBOM JIII HAXOXKJICHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYHUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXICHHS Pa3THIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrONbHUKOBY»), TPUMEHATh HX TpHU
pEIICHUH TeOMETPUUYECKHUX 3a/1ad.

Brnagets moHATHMSAMH — mpeoOpa3oBaHHWS — MOAOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBORCTBAMHM MO00MS TIPOU3BOIBHBIX
Guryp, yMmMeTb BBIYMCIATH JJIMHBI W HAXOAUTh YIIbl y TMOAOOHBIX QUTYP.
[TpuMeHsATh CcBOMCTBA TOJOOMS B TPAKTUYECKUX 3aadaxX. YMETh NPHBOJUTH
IPUMEPHI TIOJIOOHBIX GUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaTHCS TEOPEMaMH O MPOU3BEICHUH OTPE3KOB XOPJ, O IPOU3BEIACHHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh MX T'COMETPUUYCCKUNA M (PU3HUYCCKHIM
CMBICII, TPUMEHATh WX B PEIICHUU T'COMETPUYCCKUX W (PHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIsIpHOE MPOM3BEICHNE BEKTOPOB JIJIST HAXOXKICHUS JIMH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJMWHAT HA IUIOCKOCTH, NPHMEHITH €ro B
PEIICHUH TeOMETPUYSCKHUX U MPAKTUYSCKHUX 3a/1a4.

Branets MOHATHSAMH MPaBUILHOTO MHOT'OYTOJIbHUKA, JUTMHBI OKPYXHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH W paJdaHHOW MEphI yIila, YMETh BBIYHMCIATH ILIOIAIb
Kpyra u ero yacteid. [I[puMeHsATh MOJIyYeHHBIC YMEHUS B MIPAKTUICCKUX 3a1a9ax.

Haxomute ocu (WIM TEHTPBI) CHMMETPHHM (DUTYyp, TPUMCHATH JIBHOKCHHS
IUIOCKOCTH B MPOCTEHINNX CITydasx.

[TpyMEHATH TOJIyYCHHBIC 3HAHHUS Ha MPAKTHKE — CTPOMTh MAaTeMaTHUYCCKHEC
MOJICIIH JIJIS 3a]1a4 PealbHOW JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHECHHEM IIOJ00MS W TPUTOHOMETPHUUYECKUX (YHKIUK (TONB3YsACh, TIIC
HEO0OXO0IMMO, KaIbKYJISATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM udpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
IIpoctenmue reomerpuueckue GuUrypsl U
1 I/I)I() cBoiictBa. 3me epHI/Ie reOMe(b I/I}:IIZ:CKI/IX 14 bubmorexa [JOK
’ p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmoreka [IOK
2 T 22 1
PEYTOTLHRIRH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble NpSIMBbIE, CYMMa yTJIOB 14 1 bubnuorexka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XKHOCTh U KpyT. ['eoMeTpruueckue 14 1 bubnnorexa [JOK
IIOCTPOEHHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 6006 5 4 1
OBTOPEHHE, ODODILEHHE SHAHIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa LOK
’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomane. Haxoxnenne mnomanei
3 Tpe II{IOJiIBHHKOB u 21\I/IH01"0 OJ'II]:H)IjIX ¢bur 14 1 bubmorexa LHOK
pey 4 P- https://m.edsoo.ru/7f417e18
[Tnomany mogoOHBIX Guryp
4 Teopema IIudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriael B OKpy>XKHOCTH. BriicanHbie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEH
. bubmuoreka [JOK
6 losTopenne, 0bodmente snarnuii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM HppoBbIe
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Pemenue TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
9 [Ipeobpa3zoBanue nogobusi. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusbHBIE MHOTOYTOIBHUKH. [lTHHA
5 05 YKHOCTH U TUTIO ya b KpyTa 8 8 bubmmorexa [TOK
py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei
bu6mmoreka [JOK
6 6
JBwKenns II0CkocTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 000OIIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne i/ Tema ypoka Komriectno
4acoB
1 [Ipocreiimune reomeTpuyecKkue 0ObEKTHI 1
2 MHOTroyToJIbHHK, JIOMaHasl 1
3 CMeXHBIE U BEPTUKAIBHBIE YTIIbI 1
4 CMexHBIE U BEPTUKAJIBHBIE YTJIbI 1
5 CMeXHBIE U BEPTUKAIBHBIE YTIIbI 1
6 CMeXHBIE U BEPTUKAIBHBIE YTIIbI 1
7 CMexxHbBIC U BEPTUKAIBHBIE YTJIbI 1
8 CMexxHbBIC U BEPTUKAIBHBIE YTJIbI 1
9 W3mepenue MMHEHHBIX U YTIOBBIX BEIMYNH, BBIYUCIEHUE OTPE3KOB U YIIIOB 1
10 N3mepenue TMHEHHBIX U YTIOBBIX BEIMYHH, BBIYUCIEHUE OTPE3KOB U YIIJIOB 1
11 W3mepenue TMHEHHBIX U YTIOBBIX BETMYHH, BBIYUCICHUE OTPE3KOB U YIIIOB 1
12 W3mepenue TMHEHHBIX U YTJIOBBIX BEJIMYHH, BHIUMCICHUE OTPE3KOB U YIJIOB 1
13 [Tepumerp u mnomaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIHHUKOB 1
14 [Tepumetp u mnomiaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
15 [TonsiTHE O paBHBIX TPEYTOIbHUKAX U MIEPBUYHBIC IPEACTABICHUS O PABHBIX 1
¢burypax
16 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
17 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
18 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
19 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
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20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB 1
22 [Ipu3HaKu paBeHCTBA MPSMOYTOJIEHBIX TPEYTOIHLHIKOB 1
23 [Ipu3HaKu paBeHCTBA MPSMOYTOJIEHBIX TPEYTOIHLHUKOB 1
24 CBolicTBO MeIaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOMN K THIIOTEHY3€ 1
25 CBolicTBO MeMaHbl MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, TPOBEIEHHON K TUIIOTEHY3€ 1
26 PaBHOOe1peHHbIE U PaBHOCTOPOHHHUE TPEYTOIbHUKI 1
27 [Ipu3Haku u cBoMCTBAa paBHOOEIPEHHOI'O TPEYT OJIbHUKA 1
28 [Ipu3Haku u cBoMCTBAa paBHOOEIPEHHOT'O TPEYTOJIbHUKA 1
29 [Ipu3Haku 1 cBoOMCTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA 1
30 HepaBencTBa B reomeTpuu 1
31 HepaBenctBa B reomerpun 1
32 HepaBenctBa B reomerpun 1
33 HepaBenctBa B reomerpun 1
34 [IpssMOYTOBHBIN TPEYTONBHUK ¢ yTiioM B 30° 1
35 [IpsAMOYTOIBHBIN TPEYTONBHUK ¢ yriioM B 30° 1
36 Kontpoinbnas padota no teme "TpeyroapHukn" 1
37 [TapannensHbIe TIPSIMBIC, UX CBOMCTBA 1
38 [Tateiit nmoctynar EBkinuna 1
39 Haxkpecrt nexarye, COOTBETCTBEHHbIE U OIHOCTOPOHHHUE YIJIbl, 00pa30BaHHbIE IPU 1

NepeceyeHH NMapauiebHbIX IPAMBIX CEKyIleh
40 Haxkpect nexariye, COOTBETCTBEHHbIE U OIHOCTOPOHHHUE YTIJIbl, 00pa30BaHHbIE IPU 1

NepeceueH ! NMapauieIbHbIX IPSIMBIX CEKyIIeH
41 Haxkpect nexariye, COOTBETCTBEHHbIE U OIHOCTOPOHHHUE YTIJIbl, 00pa30BaHHbIE IPU 1

NepeceueH ! NMapauiebHbIX IPSIMBIX CEKyIIeH
42 Haxpecrt nexarue, COOTBETCTBEHHbIE U OJHOCTOPOHHHUE YTJIbl, 00pa30BaHHbIE MTPH 1
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NepeceueHUH MapauIeIbHbBIX MPSMBIX CEKYyIEH
43 Haxpecrt nexxariye, COOTBETCTBEHHBIE U OIHOCTOPOHHHUE YTIIbI, 00pa30BaHHbIC IPU 1
MePeceueHH MapauIeIbHBIX IPSIMBIX CEKyIIeH
44 [Ipu3Hak napaynenbHOCTH NPSMBIX YEPE3 PABEHCTBO PACCTOSHUNA OT TOYEK OJTHON 1
MPSIMOH 10 BTOPOM TIPSIMOA
45 [Ipu3Hak napainenbHOCTH MPSMBIX YEPE3 PABEHCTBO PACCTOSHHUM OT TOYEK OJTHON 1
MPSIMOH 10 BTOPO TIPSIMOA
46 CyMMma yTIioB TpeyTroJbHUKA 1
47 CyMMa yriioB TpeyroJbHUKa 1
48 Bremnue yrisl TpeyrojipHuKa 1
49 Bremnue yrisl TpeyrojipHuKa 1
50 KonTponbhas padota no teme "llapannenbHbie npsiMble, CyMMa yTJIOB 1
TpEyroJibHUKa"
51 OKpy>XHOCTbh, XOPJIbI 1 TUAMETP, KX CBOMCTBA 1
52 KacarenbHast K OKpY>KHOCTH 1
53 OKpy>XHOCTb, BIIICAaHHAS B yTOJ 1
54 OKpy>XHOCTb, BIICAaHHAS B yTOJI 1
55 [Tonsatue o 'MT, npuMeHeHHE B 3a7a9ax 1
56 [Tonsatue o 'MT, npuMeHeHHE B 3aa9ax 1
57 buccekTpuca u cepeJMHHBINA NEPHIEHIUKYJIISAP KAK TeOMETPUUECKHE MECTa TOUEeK 1
58 OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA 1
59 OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA 1
60 OKpy’>KHOCTb, BIINCAHHAs B TPEYTOJIbHUK 1
61 OKpy’>KHOCTb, BIINCAHHAs B TPEYTOJIbHUK 1
62 [Ipocreiimume 3a1aun Ha TOCTPOECHUE 1
63 [Ipocreiimue 3a1auu Ha TOCTPOEHUE 1
17
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64 KonrponbHas padora no teme "OKpy)HOCTb U KpyT. | 'eomerprudeckue noctpoeHus" 1
65 [loBTOpEeHue u 006001IeHNE 3HAHUI OCHOBHBIX IOHATUN U METOJIOB Kypca 7 Kiacca 1
66 HroroBast KOHTpOJIbHAS paboTa 1
67 [ToBTOpEeHue u 00001IeHNE 3HAHUI OCHOBHBIX MTOHITUM U METOJIOB Kypca 7 Kiacca 1
68 [ToBTOpenue u 0000IIeHNE 3HAHNI OCHOBHBIX ITOHATUI M METOOB Kypca 7 Kiiacca 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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8 KJIACC

KonunyecTBo
Ne n/m Tema ypoka 4acoB
[Tapamnenorpamm, ero Mpu3HaKyd U CBOWCTBA
[Tapamnenorpamm, ero Mpu3HaKyd U CBOWCTBA
[Tapamnenorpamm, ero Mpu3HaKyd U CBOWCTBA
4 YacTHble ciiyyau napajiesorpaMmMoB (IPsIMOYTOJIbHUK, poMO, KBaJpar), UX MPU3HAKU U 1
CBOMCTBA
5 YacTtHble ciiyyau napauienorpaMMoB (IIPsIMOYTOJIbHUK, poMO, KBaJpar), UX MPU3HAKU U 1
CBOMCTBA
5 YacTHbIe ciydan mapajjiesorpaMmMoB (IPSMOYTOJIBHUK, pOMO, KBaapaT), X MPU3HAKH U 1
CBOMCTBa
Tpanerus 1
PaBHOOOKasI U IPSIMOYTOJIbHAS TPANICIIUU 1
PaBHOOOKasI U IPSAIMOYTOJIbHAS TPANIEIIH 1
10 Metoa yaABOCHHS METUAHBI 1
11 LlenTpanpHas CHMMETpHUS 1
12 KonTponbHas padora no reme "UeTblpéXyronbHUKH" 1
13 Teopema ®aneca u Teopema 0 NPOMOPLHUOHAIBHBIX OTPE3Kax 1
14 Cpennsisi TuHUA TPEYTrOJIbHUKA 1
15 CpenHss nuHUS TpeyToNbHUKA 1
16 Tpanenus, e€ cpeaHsiss TUHUS 1
17 Tpanenus, e€ cpeaHsist TUHUS 1
18 [IponopuroHanbHbBIE OTPE3KU 1
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19 [IponopuroHanbHbIE OTPE3KH 1
20 IleHTp Macc B TpEyrOJILHUKE 1
21 [TomoGHBIE TPEYTOTBHUKH 1
22 Tpu npuzHaka mogo0ust TpeyroJbHUKOB 1
23 Tpu npuzHaka mogo0Oust TpeyroIbHUKOB 1
24 Tpu npusHaka nogo0us TPEyroJIbHUKOB 1
25 Tpu npusHaka nogo0us TPEyroJIbHUKOB 1
26 [Ipumenenue mogooUs IpH pelIeHN MPAKTUYECKUX 3a/1a4 1
27 KonTponbhas pabora no reme "Ilogo6HbIe TpeyroabHUKN" 1
28 CoiicTBa TuIomaael TeOMETpHIECKUX GUTYP 1
29 DopMyIIBI TS TUIONIAIA TPEYTOIBHUKA, TTapaJlIeiorpaMma 1
30 DopMyJIBI VTS TUIOIIAINA TPEYTOBHUKA, TTapaJljIeiorpaMma 1
31 DopMyJIBI TS TUIONIANA TPEYTOBHUKA, TTapalIeIorpaMma 1
32 DopMyJIBI VTS TUIOIIAINA TPEYTOBHUKA, TTapaJljIeiorpaMma 1
33 DopMyJIBI VTS TUIONIAANA TPEYTObHUKA, TTapaljIeiorpaMma 1
34 Brruncienue miomaaei cioxHbIX GUryp 1
35 [Tnomanu duryp Ha kiaeTdaror Oymare 1
36 [Tnomany mogoOGHBIX hUryp 1
37 [Tnomaau nogoOHBIX GUTYD 1
38 3afa4M ¢ MPAKTUUYECKUM COJICpKAHUEM 1
39 3afauM C MPAKTUUECKUM COJICpKAHUEM 1
40 Pemienue 3a1a4 ¢ MOMOIIbIO0 METO/a BCIIOMOTaTeNIbHOM TIIOIIAH 1
41 KonTponbHas padora no teme "Ilnomans" 1
42 Teopema [1udaropa u e€ npumeHenue 1
43 Teopema [1udaropa u e€ npumeHenue 1
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44 Teopema [Iudaropa n e€ npumeHenue
45 Teopema [Iudaropa n e€ npumeHenne
46 Teopema [1udaropa n e€ npumeHenne
47 OnpeneneHne TPUTOHOMETPHUYECKUX (PYHKIIHA OCTPOTO YIJIa MPSMOYTOIBHOTO 1
TPEYTrOJbHUKA, TPUTOHOMETPHUYECKUE COOTHOIICHUS B IPSMOYTOJIHLHOM TPEYTOTbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1
o1 KonTponbnas padora no reme "Teopema [ludaropa u Hayana tpuronomerpun" 1
52 BnucanHbie 1 IEHTpabHBIE YTIIbL, YTOJI MEX/y KacaTeJIbHON U XOpI0i 1
53 BnucanHbie U IEHTpabHBIE YTIIbI, YTOJI MEX/y KacaTeJIbHON U XOpI0i 1
54 Bnucannbie u IEHTpaIbHBIC YTIIBI, YTOJI MEXIy KacaTelIbHON U XOpJI0H 1
55 VYTIbl MeXIy XOpJIaMU U CEKYIITUMU 1
56 VYTIbl MeXIy XOpJIaMU U CEKYIITUMHU 1
57 Bnucanubie 1 onrcaHHbIe YE€THIPEXYTOIBLHUKH, UX PU3HAKY U CBOMCTBA 1
58 Bnncannble U onrcaHHble YETHIPEXYTONBHUKH, UX IPU3HAKU U CBOMCTBA 1
59 BnrcanHble U onrcaHHbIe YETHIPEXYTONBHUKH, UX IPU3HAKU U CBOWCTBA 1
60 [IpumeHeHne CBOMCTB BIMCAHHBIX M OMUCAHHBIX YETHIPEXYTOJbHUKOB IIPU PEILICHUU 1
reOMETPHUECKUX 3aj1a4
61 [IpuMeHeHre CBOMCTB BIMCAHHBIX 1 OMMCAHHBIX YEThIPEXYTOIbHUKOB IIPU PEIICHUU 1
reOMETPHUECKUX 3aj1a4
62 B3aumHoe pacnonoxeHue IByX OKpyKHOCTEH, 00II1e KacaTeabHbIe
63 Kacanune okpyxHOCTER
64 KonTponbHas padorta o reme "VYribl B OKpY>KHOCTH. BriricaHHbIe U OTHCaHHBIE 1
YEThIPEXYTOJIbHUKA"
65 [ToBTOpEHUE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 KJ1accoB, 0000IIeHIE 3HAHUN 1
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66

[ToBTOpEHNE OCHOBHBIX MOHATUIN U METOAOB KypcoB 7 U 8 KitaccoB, 00001IeHne 3HaHu

67

WroroBas koHTpoJibHas paboTa

68

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOAOB KypcoB 7 U 8 KimaccoB, 00001IeHne 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KVIACC

Ne m/m Tema ypoka KonunyecTBo
4acoB
1 Omnpenenenre TpuroHoMeTpuueckux GyHkuuii yriaos ot 0° go 180° 1
2 dopMmyibl TPUBEIEHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHyCOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 HaxoxaeHue JUIMH CTOPOH U BEJIMYUH YTJIOB TPEYTOJbHUKOB 1
10 Pemenne TpeyroipHIKOB 1
11 Pemienne TpeyroibHIMKOB 1
12 Pemienne TpeyroipHMKOB 1
13 Pemienne TpeyroibHIMKOB 1
14 [IpakTHueckoe npuMeHeHne TEOPEM CHHYCOB U KOCUHYCOB 1
15 [IpakTHueckoe npuMeHeHne TEOPEM CHUHYCOB U KOCUHYCOB 1
16 KonTponbHas pabora no reme "Perienne TpeyroibHUKOB" 1
17 [TonsTHe 0 mpeoOpa3zoBaHUU TOI00MS 1
18 CoOTBETCTBEHHBIE 3JIEMEHTHI OJOOHBIX (HUTYD 1
19 CoOTBETCTBEHHBIE 3JIEMEHTHI OJOOHBIX (GUTYD 1
20 Teopema o pou3BeICHUN OTPE3KOB XOPJI, TEOPEMA O MIPOU3BEACHUHU OTPE3KOB CEKYIIHX, 1
TeopeMa O KBaJipare KacaTeabHON
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21 Teopema o pou3BeICHUN OTPE3KOB XOPJ, TEOPEMa O MPOU3BEACHUHU OTPE3KOB CEKYIIHX, 1
TEeopeMa O KBaJipaTe KacaTeabHON
29 Teopema 0 Mpou3BeCHUN OTPE3KOB XOPI, TEOPEMA O MTPOU3BEACHNUHU OTPE3KOB CEKYIIHX, 1
TEOpeMa O KBaJpare KacaTeabHON
23 [IpumeHeHue TeopeM B pelIeHUH T€OMETPUUYECKUX 3334
24 [IpuMmeHeHre TeopeM B PEIICHUN T€OMETPUICCKUX 3a/1a9
25 [IpuMmeHeHHe TeopeM B PEIICHUN T€OMETPUICCKUX 3a/1a9
KontponsHas padora o teme "IIpeobpazoBanue nmomgoodus. MeTpuueckue COOTHOIIEHUS B
26 1
OKpYy>XHOCTH"
27 Onpenenenne BeKTOpOB. PU3HUECKHUI U T€OMETPUYECKUN CMBICI BEKTOPOB 1
28 CrnoxeHue ¥ BEIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO 1
29 CrnosxeHue ¥ BEIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO 1
30 CrnoxeHue ¥ BBIYNTaHHE BEKTOPOB, YMHOKEHUE BEKTOPA HA YHCIIO 1
31 PaznosxeHne BekTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM 1
32 Koopaunate! BekTopa 1
33 CkansipHoe Ipou3Be/IeHUE BEKTOPOB, €ro MPUMEHEHUE JJIs HAX0XKACHUS JJIUH U yTJIOB 1
34 CkansipHoe Ipou3Be/IeHuE BEKTOPOB, €ro MPUMEHEHUE JJIs HAaX0XKACHUS JJIUH U YTJIOB 1
35 Pemrenue 3a1au ¢ mMOMOIIBI0 BEKTOPOB 1
36 Pemrenue 3a1au ¢ MOMOIIBI0 BEKTOPOB 1
37 [IpuMeHeHre BEKTOPOB ISl pelieHus 3a1a4 Pu3nKu 1
38 KoHntposbHas padota no teme "Bekropsr" 1
39 JlexapTOBBI KOOPAMHATHI TOYCK Ha TNIOCKOCTH 1
40 YpaBHEHME MPSAMON 1
41 YpaBHEHME MPSAMON 1
42 YpaBHEHHE OKPYKHOCTHU 1
43 KoopauHatel Touek nepecedeHust OKpy>KHOCTH U TIPSIMOI 1
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44 Meron KOOpAMHAT NIPU PELLIEHUH TEOMETPUYECKHX 3a/1a4, IPAKTUYECKUX 3a1a4 1
45 Meron KOOpAMHAT NPU PELIEHUH FEOMETPUUYECKHX 3a/1a4, IPAKTUYECKUX 3314 1
46 MeTtoa KOOpIMHAT NpU PELLIEHUU FEOMETPUUECKUX 3aa4, IPAKTUYECKUX 3a/1a4 1
47 KonTponbHas padora no reme "JlekapToBbl KOOPAUHATHI HA IIIOCKOCTH" 1
48 [IpaBUsIbHBIE MHOTOYTOJIBHUKH, BEIYMCIICHUE X DJIEMEHTOB 1
49 Yucrno mt. JImiHa OKpY»KHOCTH 1
50 Yucno . JInmMHa OKPYKHOCTH 1
o1 JInvHa 1yru OKpy>KHOCTH 1
52 Pamuannas mepa yria 1
53 [Tnomane kpyra, ceKTOopa, CerMeHTa 1
54 [Tmomane kpyra, ceKTopa, CErMEHTa 1
55 [Tmomane kpyra, ceKTopa, CErMEHTa 1
56 [TonsaTre 0 IBMKEHNUH IUIOCKOCTHA 1
57 [TapannensHbIN IEPEHOC, TOBOPOT 1
58 [TapannensHBIN IEPEHOC, TOBOPOT 1
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapannensHbIN IEPEHOC, TOBOPOT 1
61 [IpuMeHeHne TBMKEHUIM TTPU PEIICHUH 3a1a49 1
62 KonTponbnas pabota no remam "[IpaBusibHbie MHOTOYTONBHUKH. OKPYKHOCTb. [IBHOKEHUS 1
IJIOCKOCTH"
63 [ToBTOpeHnue, 06001eHNE, cucTeMaTH3aIus 3HaHui. M3MepeHne reoMeTpuyeckiuX BeITHYHH. 1
TpeyroabHUKH
64 [ToBTOpeHnue, 06001IeHNe, crcTeMaTH3alus 3HaHuil. [lapannenbHble ¥ NepHeHInKYIsIpHbIE 1
MpsIMbIE
65 IToBTOpenue, o0o0IIeHue, cucTeMaTh3anus 3HaHui. OKpY>KHOCTh U KpyT. I eoMeTpuueckue 1
MOCTPOEHHUS. YTJIbl B OKPY>KHOCTH
25
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[ToBTOpenue, 06o0IIeHNEe, CUCTEeMaTH3alKs 3HaHUH. BriricanHbIe 1 ONTMCaHHbBIE OKPY>KHOCTH

66 MHOT'OYT'OJIbHUKOB 1
67 Wrorosas koHTpoJibHAs paboTa
68 [ToBTOpEeHUE, 0000MIEHUE, CHCTEMATH3AIUs 3HAHHIA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YUYEBHO-METOJNYECKOE OBECITIEYEHUEOBPA3OBATEJILHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VUEHUKA

* Maremaruka. ['eometpust: 7-9-e kiaccol: 6a30BbIif YpOBEHb: YueOHUK, 7-9Kimacchl/
Artanacsu JI.C., byryzos B.®., KagomiieB C.b. u npyrue, AkupnoHepHoe o0111eCTBO

«M3parenscTBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Matemaruka. ['eomerpus: 7—9-e knaccol: 6a30BbIi ypOBEHB: METOAMUECKOE TOCOOHE K
npeaMeTHOM JinHuK yueOHukoB 1o reomerpuu JI. C. Atanacana, B.®. byry3osa, C. b.,

Kanomiesa u np./ — 2-e uzn., crep. — Mocksa: [Ipocsemenne, 2023. — 48 c.

IMN®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETUUHTEPHET
https://m.edsoo.ru https://lesson.edu.ru/
https://infourok.ru/ https://uchi.ru/teachers/Ik

https://fg.resh.edu.ru
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