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HOACHUTEJIBHAS 3AIINCKA

['eomeTpus kak OMH U3 OCHOBHBIX Pa3leiiOB IIKOJbHOM MAaTEMaTUKHU, UMEIOIIUN
CBOEH LEIbI0 O0ECIEUUTh M3yYEHUE CBOWMCTB M pa3MepoB (QUIYp, UX OTHOUIEHUH H
B3aMMHOE PAacCIIOJIOKEHHWE, ONMPAETCS Ha JIOTMYECKYH0, JOKa3aTeJbHYI0 JIMHHUIO.
[leHHOCTh W3y4YeHUS] TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJII0YaeTcsl B TOM, 4YTO OOYYAIOUIMHCS YYMUTCS MPOBOAUTH JIOKAa3aTeIbHbIC
pacCyXJIeHHsl, CTPOUTh JIOTUYECKUE YMO3AKJIIOUECHUS, JOKa3blBaTh HCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
MPOTUBHOTOY», OTJIWYaTh CBOMCTBA OT WPHU3HAKOB, (HOPMYIUPOBATH OOpaTHbBIC
YTBEPKIACHUS.

Btopoii 1uenbt0 M3y4yeHHSI TEOMETPUU SIBIISIETCA HCIOJb30BAHUE €€ Kak
UHCTPYMEHTA MpPU PEIICHUH KaK MaTeMaTH4YeCKUX, TaK M TPaKTUYECKUX 3ajad,
BCTpPEYAIOIIUXCA B pealibHOM Ku3HU. OOyUaromuiicss HOMKEH HAYYUTHCS OMPEACIIUTh
F€OMETPUYECKYI0 (PUTYpYy, OMHCATh CIOBAMU JAHHBIM 4YEepPTEXK WU PUCYHOK, HAWTH
IUIONIA/Ib 3€MEJIbHOTO YYacTKa, pacCyUTaTh HEOOXOAMMYIO JIJIMHY ONTOBOJIOKOHHOTO
Kabenss unu TpebyeMble pa3Mephbl Trapaxka i aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMUCIWTENbHAS JIMHUS B W3y4eHHM reoMmeTpuu. llpu pemenun 3amau
MPAKTUUECKOTO XapaKTepa OOYyYaroIIUHCsS YYHUTCS CTPOUTh MaTeMaTHYECKUE MOJIEITH
peabHBIX KU3HEHHBIX CUTYaIlUui, MPOBOJIUTh BBIUMCIICHHUS U OLICHUBATH aJICKBATHOCTh
NOJIYYEHHOTO pe3yibTarta.

Kpaiine BaxHO TOAYEPKUBATH CBSI3W TEOMETPUU C JPYTMMH  Y4eOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HUCIOJB30BaTh OINpPEACIICHUS TeoOMEeTpUuecKux (uryp u
MOHSITHM, JEMOHCTPUPOBATH MPUMEHEHHUE IMOJTYYCHHBIX YMEHUU B (PU3MKE U TEXHUKE.
Oty cBA3M Hambojee SpKO BUAHBI B TeMax «Bekropb», «TpuroHomerpuyeckue
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOUAET CIEAYIOIIME OCHOBHBIE pa3/eibl
comepkanmsi:  «['eomerpuyeckue QGurypel W HX  CBOHcTBay, «M3mepeHwne
FEOMETPUUECKUX BEIWYUH», «JleKapTOBbI KOOpPAMHATHI Ha IUIOCKOCTH», «BeKTops»,
«/IBmwxenus mnockocTny, «IIpeobpasoBanus mogo0ous».

Ha usyuenue yaeOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
gacoB (2 daca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHbie noHsaTHA reomerpuu. Touka, mpsmas, OTPE3OK, Jyd. Yroia. Buubl
yrioB. BeprukanpHble U cMexHble yrubl. buccektpuca yrma.  Jlomanas,
MHOTI'OYTOJIbHUK. IlapaniensHOCTh U NEpIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunble ¢urypel. OCHOBHBIE CBOMCTBa oceBOil cummerpuu. [Ipumepsi
CUMMETPHUHU B OKPYXKAIOIIEM MUPE.

OcCHOBHBIE TOCTPOEHMS C MOMOILIBIO LIUPKYJISA U JIUHEHKHU. TpeyronbHuk. Beicora,
MeaMaHa, OMCCEKTpHUca, UX CBOMCTBA.

PaBHOOGeApeHHbII 51 PaBHOCTOPOHHHUM TPEYrOJIbHUKMU. Hepasenctso
TPEYrOJIbHUKA.

CBolicTBa M NpU3HAKK PaBHOOEIPEHHOro TpeyrojbHuka. I[Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpU3HAKK NapajuleNibHbIX TpsMbIX. CymMma yIjioB TpeyrojbHUKA.
BHemnue yribl TpeyroyibHHKA.

[IpssmoyronbHbIt  TpeyroibHUK.  CBOWMCTBO  MEIHMAaHbl  MPSIMOYTOJBHOTO
TPEYrojibHUKa, MPOBENEHHOM K rumnoTeHyse. [Ipu3Hakum paBeHCTBAa MPSMOYTOJbHBIX
TPEYroJbHUKOB. [IpSMOYTONbHBIN TPEYroJbHUK C YIiioM B 30°.

HepaBeHcTBa B reOoMeTpuUM: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OoJsbllleM yrie W OOJbIIe CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTpuueckoe MecTo ToUeK. brccekTpuca yriia u cepeIuHHbBIN MEePIEHANKYISAP
K OTPE3KYy KaKk F€OMETPUUYECKHE MECTa TOUECK.

OKpyXHOCTh U KpPYyT, XOpAa U AHUAMETP, UX CBOKCTBAa. B3anMHOE pacmoioxkeHue
OKpy’)kHOCTH W mnpsiMod. KacatenpHas W cekymas K OKpYKHOCTH. OKpyXKHOCTb,
BIIMCAaHHAs B yroJl. BircanHas ¥ onrcaHHast OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yetreipéxyronpauku. llapamnenorpamMm, e€ro npu3zHaku W CBOMCTBA. YacTHbIE
ClIly4au TapajIeiorpaMMOB (TPSMOYTOJNBHUK, pPOMO, KBaapar), WX MPU3HAKH U
cBoiicTBa. Tpamenus, paBHOOOKas Tpameinus, e€ CBONCTBAa U Mpu3Haku. [IpsMoyronapHas
Tparenus.

Meton ynBoenuss Meauanbl. llenTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyrojabHuUKa.

[Tomobue TpeyrompHuKOB, Kodpdumuent moxodus. [lpusHakm momoOus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa 1uIOmIafel reoMmeTpudeckux ¢uryp. DopMmynabl s IUIOLIAIA
TpeyrojbHUKa, TMapaienorpamma, pomba u Tpaneuuud. OTHOIICHHE IUIONMIAAeH
MoJ00HBIX GUryp.

Bpruuciienue 1uiomaned TPEYrOJbHUKOB M MHOTOYIOJBHUKOB Ha KIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOro Yyrjla NpsIMOYTOJIbHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomeTpuieckue (yHKIMU YIIOB B
30, 45 u 60°.

Brincanneie ¥ LIEHTpaJIbHBIEC YTJIBI, YTOJ MEXAY KAacaTeJIbHOU U XOPAOH. YTJIbI
MEXIY XOpAaMu UM CEKylIUMU. DBIMCaHHbIE W OIKMCAHHBIE YETHIPEXYTOJIBHUKH.
B3anmHoe pacrnionoxxkeHue AByX OKpyxkHocTeil. Kacanuwe oxpyxkHoctei. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, Tanredc yriioB ot 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI PUBEICHHUS.

Pemenue TtpeyronpHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
IPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 MpOW3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, annHa (MOAYJb) BEKTOpA, COHANIPABICHHBIE BEKTOPBI, TPOTUBOMIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ BeKTopamu. PaznmoxkeHue BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHE A
HAXOKJICHUSI JJIMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPAaBHEHUS INPSIMOM U OKPYXKHOCTH B
KOOpJMHATaX, IMEPECEUCHUE OKPYKHOCTEH M MpsAMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHbBIE MHOTOYroOJIbHUKMU. [[nmHa okpyxHOocTH. ['pagycHas um panuanHHas
Mepa yIJIa, BBIYMCIIEHHE JUIMH YT OKpyXHOcTel. [lnomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUSI TIJIOCKOCTH M BHYTPEHHUE CHUMMETpuu (Guryp (siaeMeHTapHbIe
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA INPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOTro Kypca «l'eomeTpusi»
XapaKTEPU3YIOTCH:

1) naTpuoTHYeCcKOe BOCIMTAHHUE:

NPOSIBJIEHUEM HMHTEpECa K MPOLIJIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMATHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTM)KCHHSIM POCCHUHCKHUX MAaTEMAaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO ATHX JOCTUKEHUN B JPYrUX HAyKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN Ipask/IaHiHA U peain3alliy ero mpas,
Ope/CTaBIEHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJCHUH, NpOLEIyp TpaxaaHckoro oOiiecTtBa (Hampumep, BbIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUM HayKd, OCO3HAHHEM BaXHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AKTMBHOE YYacTH€ B PpELIEHUWM IMPAKTUYECKUX 3ahad
MaTEMaTU4YECKOM  HAIPaBICHHOCTH, OCO3HAHMEM  BAXXHOCTHM  MaTe€MaTU4YeCKOI'o
o0pa3oBaHMs Ha MPOTSKEHUM BCEM JKM3HM JUIsl YCHEIIHOM Npo¢ecCHOHAIbHOU
JESTeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM HWHAMBHUAYAJIBHON TPaeKTOpPUM OOpa30BaHUSA M >KU3HEHHBIX IUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  OMOLIMOHAJIBHOMY U 3CTETHUYECKOMY  BOCHIPUSATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peUIeHHH, pacCyKICHUIH, YMEHHIO BHIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B  JACATEIIBHOCTA HAa  COBPEMEHHYIO CHCTEMY  HAay4YHbBIX
IIPEICTABICHUN OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, NPUPOABI U
o0miecTBa, TMOHMMAHMEM MAaTEMaTHYEeCKOM HAyKd Kak cQepbl 4YeI0BEUeCKOn
NEATENbHOCTH, 3TallOB €€ pPAa3BUTHA W 3HAYUMOCTH JUJISl Pa3BUTUS LMBHIIM3ALMH,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKH M MATEMAaTUYECKOW KyJIbTYpOMl KaK CpPEICTBOM
MIO3HAHUS MHUpa, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHU  MCCIIEOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usnyeckoe BocnMTaHUe, (opMHpOBaHHE KYJBTYPbl 310pPOBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUUECKUE 3HAHUSL B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUSI 3/10pOBOr0 00pasa >KWU3HHU (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIA PEXHUM
3aHATHUM W OTAbIXa, peryisipHas (u3uveckas AaKTUBHOCTB), C(HOPMUPOBAHHOCTHIO
HaBbIKa pedeKkcun, MPU3HAHUEM CBOETO IpaBa Ha OIKUOKY M TAKOI'o e MpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTalMell Ha NMPUMEHEHHE MATEeMaTUYECKUX 3HAHUW I pelleHus 3a1ad B
00JIaCTH COXPAHHOCTH OKPY>KAlOUIeH cpefbl, TUIAHUPOBAHUSI MOCTYIIKOB U OLICHKU HX
BO3MOXXHBIX TOCIEACTBUI JIJIi OKpYXKarolleil cpefbl, OCO3HAHMEM TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) amanTanMs K H3MEHSIOIIMMCH YCJOBHSAM COUMAJIBbHOW M NPHPOIHOM
cpeabl:

TFOTOBHOCTBIO K JACHCTBUSM B YCIOBUSAX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NEeATEIbHOCTh, B TOM YHCIIE YMEHHE
YUUTBCA y APYTHUX JIIOJIeH, MPUOOPETaTh B COBMECTHOM JIESITEIbHOCTH HOBbIE 3HAHMS,
HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTUX;

HEO0OXOIMMOCTHIO B (DPOPMUPOBAHUM HOBBIX 3HAHMI, B TOM yucie (GOpMyIHpPOBATH
UJIeU, TIOHATUS, TUIIOTE3bl 00 00BEKTax U SIBICHUAX, B TOM YMCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh Je(PULUTHl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAallMI0, BOCIIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KakK BbI30B, TPEeOYIOIIMM KOHTpPMEp, KOPPEKTHpPOBaTh INPUHUMAEMbIE
pelieHuss W JAeWcTBUsA, (GOPMYIUPOBaTh U OLEHUBAaTh PUCKM U  TOCIEICTBUSA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISAITH M XapaKTEpPHU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHUX
O0OBEKTOB, TIOHSATHH, OTHOIICHUNH MEXIy MOHATUSAMU, (POPMYIUPOBATH
OTIpEJICIICHHSI MOHSITHH, yCTaHABINBATH CYIIIECTBEHHBIN MPU3HAK
KIaccu(UKaIMi, OCHOBAHHWS [JIi OOOOIICHUS W CpPaBHEHHS, KPUTEPHUH
IPOBOAMMOTO aHAIIN3A;

e BOCIIPUHUMATH, bopMynrpoBaTh u peoOpa3oBHIBAThH CYXKJICHUS
YTBEPUTEIbHBIC Vi OTPHUIIATEIbHEIC, €IMHUYHBIC, YaCTHBIE U OOIIUE, YCIOBHBIE;



BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEUUS B
(akTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPKACHUSAX, Mpearatb KpUTEPHUH IS
BBISBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPECUYUN;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIJIIOU€HHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;

pa30upaTh J0OKa3aTeIbCTBA MaTEeMaTHUYECKUX YTBEPKIAEHUH (NpsSMble U OT
OPOTUBHOIO), MPOBOJUTH CAMOCTOATEIbHO HECIOXKHBIE JI0KAa3aTEeNbCTBA
MaTeMaTU4YEeCKUX (PaKTOB, BHICTpPAUBATh apryMEHTALMIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYXKIACHUS;

BBIOMPATH CIIOCO0 pelieHus yueOHOM 3a7a4u (CpaBHUBATH HECKOJIBKO BapUAHTOB
pemieHus, BbIOMpaTh Haubonee MOAXOJAUIMH C YYETOM CaMOCTOSITENIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKIE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHl KAk MCCIENOBATEIbCKUM WHCTPYMEHT TO3HAHMUS,
dopMynupoBaTh  BOMNPOCHL,  (UKCHpYIOIIME MPOTHBOpEUYUE, Mpodiemy,
CaMOCTOSITEJILHO YCTaHABJIMBATh MUCKOMOE M JaHHOE, (OPMHUPOBATH TUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSITEIBHO  COCTaBJIEHHOMY  IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIECOBAaHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENHHO (OpMyTUpOBaTH OOOOIIEHHS M BBIBOJBI IO pe3yibTaTaMm
NPOBENEHHOTO  HAOMIOJEHUS, HCCJIEJAOBAaHMS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHUE TMPOIECCA, a TaKXKe BbIJIBUIAThH
NPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEIOCTATOYHOCTh W HM30BITOYHOCTh HWH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JUTSl PEIICHUS 3a/1a4H,

BBIOMpATh, AaHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W  HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopmMy mpencTaBieHus MHGOPMAIUU U WIUTIOCTPUPOBATH pellIaeMble
3aJlayu CXeMaMH, TuarpaMmmMaMu, HHOU TpaduKoil ¥ uX KOMOMHAIIMSIMU;
OIICHUBATh HAAEKHOCTh HH(POPMAITUU TI0 KPUTEPUSIM, TPETIOKEHHBIM YUUTEIEM
Wi cPOpMyITUPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATh U (POPMYJIUPOBATh CY>KIEHUSI B COOTBETCTBUU C YCIOBHUSIMU U

HEeISIMU  OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B

YCTHBIX U MUCBMEHHBIX TEKCTAX, JaBaTh IOACHEHHUS IO XOAY PEUICHHUs 3aJa4H,

KOMMEHTHUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOJle OOCYXKJEHHUsI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,

nmpoOJieMbl, pellaeMoi 3aJaud, BBICKAa3bIBaTh HJEH, HAIEJICHHBIE HAa MOMUCK
7



peIIeHus, COMOCTABIATh CBOM CYXICHHUS C CYXICHHSIMH APYTUX YY9aCTHUKOB
auanora, oOHapyXuBaTh pa3IMYUe U CXOJCTBO MO3ULUMN, B KOPPEKTHOH (opme
(opMynHpOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TMPEACTABIATH PE3YJbTAThl PEIICHMS 3aJayd, SKCIEPUMEHTA, HCCIEIO0BaHUs,
MIPOEKTA, CaMOCTOSITENBHO BBIOMpaATh (POpMAT BBICTYIUIEHHS C Y4YETOM 3a]1a4y
pe3eHTAMU U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMAaTh W WCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOH W WHANBHIYAIbHON
paboTHI NP pPEIICHUU YUeOHBIX MATEMATHYECKUX 3a/1a4;

e TPUHMMATH IE€Th COBMECTHOW JEATEIHHOCTH, IUIAHUPOBATh OpPraHHU3AINI0
COBMECTHOU paboThl, paclpeaenarTh BUIbl padOT, JOTOBapUBaTLCA, 00CYXKAATh
POoILIeCC U pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

e yYaCTBOBAaTh B IPyNINoOBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBl W JIPyTU€), BBHIMONHATH CBOIO 4YacTh pabOThl U
KOOPJAMHUPOBATh CBOU JIEHCTBUS C JPYTUMH YiIC€HAMH KOMAaHJbI, OIICHHWBATh
Ka4eCcTBO CBOETO BKJIa/Ia B OOIIMIA MPOIYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE Y4eOHbIE NeiiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pelIeHUs 3a7auu (MM ero 4acTh),
BBIOMpATh CMOCO0 pelieHus: ¢ YYETOM HMMEIONIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBaTh W KOPPEKTHPOBATh BAPUAHTHI PEIICHUI C
y4€TOM HOBOM HUH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca M pe3yJbrara
pelieHns MaTeMaTUYECKON 3aa4H;

e TMPEIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH INpPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
HaWJCHHBIX OMMUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE pE3yJibTaTa ACATEIBHOCTH IIOCTABICHHOW ULEIA H
YCIOBUSAM, OOBSCHATh TPUYUHBI JIOCTHKCHHUS WJIM HEIOCTIKCHUS —IIEJIH,
HAXOJUTh OLIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce o0y4aronuics MOIy4YuT CIAEAYIOME IPEeIMETHBIE
pe3yJIbTaThI:

Pacno3naBaTth M3ydeHHbIE T€OMETpUUYECKUE (UTYpBI, OMPEAENATh X B3aUMHOE
pacroyiokeHue, u3o0paxaTb TI'eOMETpUYECKHe (UTYpbl, BBINOJIHATh YEPTEKU IO



YCIIOBUIO 3a7auyu. M3MepsATh JUHEHMHBIE W YIJIOBbIE BEIWYMHBL. Pemiars 3amaum Ha
BBIYMCIIEHUE JJINH OTPE3KOB U BEJIUYHH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHOU
KU3HU, Pa3MEpoOB MPUPOAHBIX 00BEKTOB. PasznnuaTh pasmepsl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTUYUHBL.

CtpouTh 4epTEKHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BATh IPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTMYECKHE PACCYXKACHUS C MCIHOJIB30BAHHEM TI€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCs  NPU3HAKAMH  PABEHCTBA  NPSMOYTOJIBHBIX  TPEYTrOJbHUKOB,
CBOMCTBOM MEIMaHbl, MPOBEAEHHON K TMIIOTEHY3€ MPSMOYTOJBHOIO TPEYTrOJbHHKA, B
pPELIEHNN FEOMETPUUECKUX 3a/1a4.

Onpenensate NapajjiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢
HUMH cexkymas. OnpenensaTs NapauieIbHOCTh NPSMBIX C TMOMOIIBI) PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

Pemats 3aaun Ha kieTyaToit Oymare.

[TpoBOANTEL BHIYKCICHUS M HAXOJIUTh YUCJIOBBIE M OYKBEHHBIC 3HAUCHUS yIJIOB B
F€OMETPUUECKUX 3aJadyax C MCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJoB, OOpa3oBaHHBIX MPU TEPECEUEHUU IBYX
NapaulebHbIX MPAMBIX CeKylled. Pemars mpakTuyeckue 3ajauvd HAa HaxXOXKIACHUE
YTJIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpeaeiATh
OMCCEeKTpPHUCY yIJla U CEepeAMHHBIA MEePHEHIAUKYISP K OTPE3Ky KaK TeOMETpHYECKHe
MecTa TOYEK.

@opMynUPOBaTh OIPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPYKHOCTH, IIOJIb30BaTbCSl MX CBOWCTBAMHU. YMETh IPUMEHATH 3TU CBOMCTBA IMPHU
peLIeHUH 3a1ay.

Bianerp mNOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ wueHTp. Ilomp3oBaThCs (akTaMM O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKaroTCsi B OJAHOW TOYKE, M O TOM, YTO CEPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OTHOM TOUYKE.

Brnanerp moHATHEM KacaTe€lbHOM K OKPYKHOCTH, ITOJIB30BAaThCSA TEOPEMOH O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOU U paguyca, POBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCAd MPOCTEUIIMMUA T€OMETPUYECKUMHU HEPABEHCTBAMH, NMOHUMATh HX
MMPAKTUYECKAN CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IMOCTPOEHUSA C IOMOINBK LHUPKYJIA H
JIMHEVKH.

K koHiy oOyuenusi B 8 kiacce o0y4aronuics MOTyYuT CAEAYIOUME TPEIMETHBIC
pPE3yIbTaTHI:



Pacnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MTOJIb30BATHCS
UX CBOMCTBaMU MPHU PEIICHUH N'€OMETPUYECKHUX 3a/1ay.

[IprMeHsATh CBOMCTBA TOUKH MEPECEUEHUsI MEIUAH TPEYTroJbHUKA (IEHTpa Macc) B
pElIeHUH 3a4au.

BnageTe moHsATHEM CpeAHEN JMHMM TPEYrojJbHUKA M TpANelHH, NPUMEHITh UX
CBOWCTBA IIpU pelIeHuu reoMmerpudeckux 3anad. [lone3oBarscsa teopemon daneca u
TEOPEMOM O MPONOPLUHUOHATBHBIX OTPE3KaX, IPUMEHATh UX JJISl PEIICHUS TPAKTUYECKUX
3azay.

[IpyuMeHsATh MpU3HAKK MMOAOOUS TPEYroJbHUKOB B PEHIEHUH T'€OMETPUYECKUX
3a/ay.

[lonb3oBaTecst Teopemoi I[ludaropa st  pemieHuss TEOMETPUYECKUX U
npakTuyeckux 3aaad. CTpoUTh MAaTeMAaTHYECKYIO MOJENb B NMPAKTHMYECKHX 3ajlayax,
CaMOCTOSTEILHO JIeNIaTh YEPTEXK U HAXOJAUTH COOTBETCTBYIOUIUE JJIUHBI.

BnageTrs MOHATHSIMH  CHHYCA, KOCHMHYCa W  TaHI€HCAa OCTpPOro  yria
OpSIMOYTOJIBHOTO TpeyroyibHUKa. [lob30BaThCs 3TUMM TOHATUSIMHU JUIsl PEIICHUS
NPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuyHbIMU  CIIOCOOAMHU) IUJIOMIAb TPEYTrOJIbHUKA W IUIOIIAIA
MHOTOYTOJIbHBIX (Uryp (Moab3ysch, TJle HEOOXOAUMO, KaJIbKYIATOpoM). lIpuMeHsTh
MOJIYYEHHbIE YMEHHSI B IPAKTUUYECKUX 3aadax.

BrnageTs NOHATHSAMU BIIMCAHHOTO U IIEHTPAIBHOIO YIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXIy XopJaMu (CEeKyIIMMH) U YT MEXIy KacaTeJIbHOU U
XOP/IOY MPH pelIEHUU T€OMETPUUECKUX 3a/1a4.

BrnageTs TOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOWCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsATh TONy4YEHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYECKHE
MOJIETI JJIA 3a/a4 PeaIbHOM >KM3HU M MPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS C
OpUMEHEHHEM ToJ00Ms W TpUroHOMeTpuu  (MONB3YSCh, T/A€  HEOOXOIUMO,
KUIBKYJIATOPOM).

K xoniy oOydenust B 9 kiacce oOy4aroniuiicsi Moxy4yuT CIeaYIOUUe MpeaMETHBIC
PE3yJIbTATHI:

3HaTh TPUTOHOMETPHUECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C MX MOMOUIBIO
pa3IuYHbIE 3JIEMEHTH MNPSAMOYTOJBHOTO TPEYIrOJIbHUKA («pEUIEHUE NPSIMOYTOIbHBIX
TPEYroibHUKOBY»). HaxoauTe (C NOMOIIBI KaJIbKyISATOpa) IJIUHBI WM YIJIbl IS
HETaOJMYHBIX 3HAUCHUH.

Ilonb3oBaTecs  (OpMynamMu MPUBEIECHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUIsl HAaXOXKJEHHS COOTHOLUEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBbl CHHYCOB W KOCHHYCOB JUII HAaxXOXKIEHUS pPa3Iu4HbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUH
reOMETPUYECKHUX 3aau.
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Bnagets noHATHAMH npeoOpa3oBaHMs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonb3oBaThesi cBOMCTBaAMHU MOAOOUS MPOU3BOIBHBIX (QPUTYDP, YMETh
BBIUMCIIATh JJIMHBI M HAaXOAUTh YIWIbl y MOAOOHBIX (uryp. I[lpumeHsaTs cBoiicTBa
nojo0usl B MPAKTUUYECKUX 3aJadax. YMETb NMPUBOAUTH MPUMEPHI MOJOOHBIX (UTYp B
OKPYXKaIOIEM MHUpE.

[lonb3oBaThCs TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYILHX, O KBaApaTe KacaTeIbHOM.

[lonb30BaThCsl BEKTOpaMH, IOHUMATh UX T€OMETPUUYECKUN U (PU3MUYECKUI CMBICI,
NPUMEHATh HMX B pEUICHUH TIeoOMEeTpuyYecKux u ¢usndeckux 3anad. I[IpumeHsaTsh
CKaJIIpHOE MPOU3BECHUE BEKTOPOB JJIs1 HAXOXK/ICHUS JIJTUH U YTJIOB.

[lonb30BaThC METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPUMEHSATHh €r0 B PELICHUU
reOMETPUUYECKUX U MPAKTUYECKHUX 3a/1a4.

BrnageTs moHATUSAMU NPaBUIBHOIO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI
YT OKPY>KHOCTH M paJMaHHOW MEpbI yIila, YMETh BBIYHMCIATH IJIOIIAL KPyra U €ro
yacteil. [[puMeHsTh MoNyyeHHbIE YMEHHUS B MPAKTHUECKUX 3a/1auax.

Haxomute ocu (Mau I1EHTPHI) CUMMETpUM (QUTYp, TPUMEHSATH JABUKCHUS
IUIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHsATh, TONy4YEHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEeMaTHUYECKHE
MOJIENI JJIA 3a/1a4 pealbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIME BBIYMCICHUS C
OPUMEHEHUEM TMOA00Ms U  TPUTOHOMETPUYECKUX (PYHKUMHA (MONB3ysCh, TIle
HE00X0AMMO, KaIbKYyJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHH/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 UX CBOMCTBA. MI3MepeHne reoMmeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYNH
bubmmoreka [IOK
2 T 22 1
PeYTOTbHHEH https://m.edsoo.ru/7f415e2e
3 [TapamensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTB U Kpyr. ['eomerpuueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
> Tosropenne, obobumenne sHannil 4 1 https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnuuyectBo yacos DJIEeKTPOHHbIE
HaumenoBanue pa3iesioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuotexa [JOK
1 4 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0I00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJfSHHBIX ¢ur 14 1 Bubamorexa [JOK
peyr r P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema Iludaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY)KHOCTEH
. bu6mmoreka [JOK
6 II 606 4 1
OBTOPEHHE, 0DODINCHILE SHAHE https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uugpoBbie
Ne i/ P Konrpoiabubie | IlpakTHyeckue (mncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonodus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
B 12 1
3 CKTOPHI https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
IIpa € MHOTOYTO . a
;| e o |
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
6 JBHKEHHA IOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

N KoJymuecrBo Hara Hara
I /;1 Tema ypoxka yacoB H3yUYeHus M3yUYeHus

Bcero 1o IJIaHy no ¢akry

1 Touku, npsimMast 1 oTpe3ok. [IpoBemmBanue npsMoOi Ha MECTHOCTH 1 05.09.2023

2 Jlyd u yron 1 07.09.2023

3 CpaBHEHHUE OTPE3KOB U YTIIOB 1 12.09.2023

4 JlnuHa oTpeska 1 14.09.2023

) Eunauns! uamepenust. U3meputenbHble HHCTPYMEHTHI 1 19.09.2023

6 N3mepenue yrios 1 21.09.2023

7 CMexHbIe U BEPTUKAJIbHBIE YTJIIbI 1 26.09.2023

8 CMexxHbBIC U BEPTUKAIBLHBIE YTIIbI 1 28.09.2023

9 [Tepnenukynspubie psamble. [locTpoeHue MpsSIMBIX YTIIOB HA MECTHOCTH 1 03.10.2023

10 Pemenue 3amay 1 05.10.2023

11 KonTtponbras padorta Nel o reme "HavanpHbie reomeTpuueckue cBeAcHUS" 1 10.10.2023

12 TpeyroibpHUK 1 12.10.2023

13 [TepBhIii mpU3HAK paBEHCTBA TPEYTOJLHUKOB 1 17.10.2023

14 [TepBhIii pU3HAK PaBEHCTBA TPEYTOJIBHUKOB 1 19.10.2023

15 [TepnienquKyssip K IpsiMOit 1 24.10.2023

16 Menuanbl, OUCCEKTPUCHI M BBICOTHI TPEYroJIbHUKA 1 26.10.2023

17 CpoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1 07.11.2023

18 Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB 1 09.11.2023

19 Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB 1 14.11.2023
20 Tperuii npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1 16.11.2023
21 Tperuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1 21.11.2023
22 OKpyXHOCTb 1 23.11.2023




23 [TocTpoenus nupkynem u tuHeWkou. [IpakTuueckas pabora 1 28.11.2023
24 IIpumeps! 3a1a4 Ha IOCTPOEHUE 1 30.11.2023
25 Pemenue 3amau 1 05.12.2023
26 KonTpomnsras padora Ne2 mo teme "IIpu3Haku paBeHCTBA TPEYTOJIBHHKOB" 1 07.12.2023
27 Ornpenenenure napawieIbHbIX MPSIMbBIX 1 12.12.2023
28 [Ipu3Haky napawieIbHOCTH JABYX MPSAMBIX 1 14.12.2023
29 [Ipu3Haky nmapawieIbHOCTH JABYX MPSAMBIX 1 19.12.2023
30 [TpakTrdeckue crocoObl MOCTPOCHHUS MAPAIIICITBHBIX TTPSIMBIX 1 21.12.2023
31 006 akcnoMax reoMeTpuu. AKCHOMa MapalIeIbHbIX TPSIMBIX 1 26.12.2023
32 Teopemsl 00 yriax, 00pa30BaHHBIX ABYMs MapajlieIbHBIMU NMPSMBIMU U CEKYILEH 1 28.12.2023
33 Teopemsl 00 yriax, 00pa3oBaHHBIX ABYMS MapaJJIETbHBIMU MPSIMBIMH U CEKYITIEH 1 09.01.2024
34 VYTIIbI € COOTBETCTBEHHO MapaJIIEIbHBIMU WM TEPIEHAUKYIISIPHBIMU CTOPOHAMU 1 11.01.2024
35 Pemienne 3amau 1 16.01.2024
36 Pemenue 3amay 1 18.01.2024
37 Kontponbras padorta Ne 3 o teme "IlapannenbHOCTh MpsSMbIX" 1 23.01.2024
38 Teopema 0 cymMMe yriioB TpEyroJibHUKA 1 25.01.2024
39 OCTpOyTOJBbHBIHN, MPSIMOYTOJIBHBIN U TYMOYTOJIBHBIA TPEYTOJIbHUKA 1 30.01.2024
40 Teopema 0 COOTHOIICHUSIX MEXKTy CTOPOHAMH M YTIJIaMH TPEYTrOJbHUKA 1 01.02.2024
41 Teopema 0 COOTHOIICHUSIX MEXKTy CTOPOHAMH M YTIJIaMH TPEYTrOJbHUKA 1 06.02.2024
42 HepaBeHnctBo TpeyronpHuKa 1 08.02.2024
43 Pewtenue 3amay 1 13.02.2024
44 KonTtponsHas padora Ne4 o reme "CyMMma yriioB TpeyrojbHuka" 1 15.02.2024
45 HekoTopsie cBOCTBA 1 IPU3HAKU MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1 20.02.2024
46 HekoTopseie cBOMCTBA M IPU3HAKU IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1 22.02.2024
47 IIpu3Haky paBeHCTBA NPAMOYTOJIbHBIX TPEYTOJBHUKOB 1 27.02.2024
48 PaccrostHue oT Touku 10 npsiMoii. PaccrosiHue Mex oy napauieIbHbIMUA IPSIMBIMU 1 29.02.2024
49 PaccrostHue oT Touku 10 npsiMoii. PaccrosiHre Mex oy napauieIbHbIMUA IPSIMBIMU 1 05.03.2024
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50 [TocTpoenue TpeyroabHUKa M0 TPEM dIIEMEHTaM 1 07.03.2024
ol [TocTpoenue TpeyroiabHUKa M0 TPEM dIIEMEHTaM 1 12.03.2024
52 Pemenue 3amau 1 14.03.2024
53 Pemenue 3amau 1 19.03.2024
o4 [TpakTdeckas pabora 1 21.03.2024
95 CBoiicTBa OMCCEKTPUCHI yria 1 02.04.2024
56 CBoiICTBa CEPEIMHHOTO MEPIEHINKYIISAPA K OTPE3KY 1 04.04.2024
S7 CBoiicTBa AMAMETPOB U XOPJ OKPYKHOCTH 1 09.04.2024
58 Tpu ciaydas B3auMHOTO pacrloJIOKEHUsI OKPYKHOCTH U IPSIMOM 1 11.04.2024
59 KacarenbHast u cexyiias K OKpyKHOCTH 1 16.04.2024
60 BrnincanHas u onvcanHas OKpY>KHOCTH TpeyrojibHUKa. OKpY>KHOCTb, BIIUCAHHAS B yroJl 1 18.04.2024
61 Ourypsl, CHMMETPHUUYHbIE OTHOCUTEIBHO MPSIMOM 1 23.04.2024
62 OceBast cuMMeTpHUs U e€ CBOMCTBA 1 25.04.2024
63 Pemenue 3amay 1 02.05.2024
64 KontponbHas padota Ne5 o reme "PaBeHCTBO MpSMOYTOIBHBIX TPEYTOJIBHUKOB. 1 07.05.2024
KacarenbHas k okpyxHOCTH"

65 [ToBTOpenue no treme "TpeyroabHUKH" 1 14.05.2024
66 [ToBTOpenue no teme "lIlapaienbHOCTh MPAMBIX" 1 16.05.2024
67 [ToBTOpenue no teme "OKPyKHOCTB" 1 21.05.2024
68 HTOroBsIii MOBTOPHUTEIIBHO-0000IIAOIINI YPOK IO KypCy 1 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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8 KUIIACC

N KouanyecrBo Hara Jara
I /;1 Tema ypoka 1acoB H3y4YeHHUs H3yUYeHHus
Bcero 1o IJIaHy no ¢akry

1 MHOTOoyroasHUK. BBITYKIIBIHE MHOTOYTOJTBHUK 1 05.09.2023

2 YeThIpexyroJbHUK 1 06.09.2023

3 [Tapamnenorpamm 1 12.09.2023

4 [TapannenorpamMm, ero Mpu3HaKy U CBOMCTBA 1 13.09.2023

5 [Tapannenorpamm, ero Mpu3HaKyd U CBOMCTBA 1 19.09.2023

6 Tpanerus 1 20.09.2023

7 PaBHOOOKas Tpanenus 1 26.09.2023

8 [IpsiMmoyronpHas Tpamemus 1 27.09.2023

9 [IpssMoyroIBHUK 1 03.10.2023

10 PoMm60 u xBagpar 1 04.10.2023

11 Merton yaBOeHUS MeIUaHbI IPU PEIICHUH 3329 1 10.10.2023

12 LlenTpanpHast CHMMETpHS 1 11.10.2023

13 Pemenue 3agau mo reme "YeThpexyroabHUKH" 1 17.10.2023

14 Kontponbhas padoTta Nel o teme "UeTbpéXyroapbHUKN" 1 18.10.2023

15 [ToHsaTHE MIIOIIa I MHOTOYTOJIbHUKA U €€ CBOMCTBA 1 24.10.2023

16 [Tmomanp kBagpara u MPSMOYroJIbHUKA 1 25.10.2023

17 Dopmysbl Ui MIIOMAAN TPEYTOJIbHUKA, MapajieorpaMma 1 07.11.2023

18 Dopmysbl Ui MIIOMAAN TPEYTOJIbHUKA, MapajieorpaMma 1 08.11.2023

19 [Tnomanp Tpanenuu 1 14.11.2023

20 [Inomane Tpaneuuu 1 15.11.2023

21 Brruncnenue miomaznei cnoxXHeIX GUryp 1 21.11.2023

22 [Tnomanu ¢uryp Ha kierdaroit Oymare 1 22.11.2023

23 Teopema IIudaropa 1 28.11.2023
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24 Teopema [Tudaropa 1 29.11.2023
25 Teopema, oopatHas Teopeme [Tudaropa 1 05.12.2023
26 dopmyna ['epona 1 06.12.2023
27 Pemenue 3a1a4 ¢ npakTUYECKUM COAEPKaAHUEM 1 12.12.2023
28 Pemenue 3a1a4 ¢ MpakTUISCKUM COACPKAHHEM 1 13.12.2023
29 KonTpomsras padora Ne 2 o reme "Ilmomamu ¢uryp. Teopema ITudaropa” 1 19.12.2023
30 [Iponopumonaneubie oTpe3ku. Teopema dDaseca u TeopeMa 0 MPOMOPLUOHATBHBIX 1 90.12.2023
OTpe3Kax
31 Omnpenenenre MoJ0OHBIX TPEYroJIbHIUKOB. OTHOIIIEHHE TIOIIA/IeH TT0100HBIX 1 96.12.2023
TPEYrOJLHUKOB
32 [TepBrrit mpu3HAaK MO00US TPEYTOJTHLHUKOB 1 27.12.2023
33 [TepBrrit mpu3HAaK MO00US TPEYTOJTHLHUKOB 1 09.01.2024
34 Bropoii npusHak mogo0ust TpeyroJIbHUKOB 1 10.01.2024
35 Bropoiit npusHak mogo06ust TpeyroibHUKOB 1 16.01.2024
36 Tpernit mpusHaK MOAOOUS TPEYTOJILHUKOB 1 17.01.2024
37 Pemenue 3a1au Ha mpuMEHEHNE TTPU3HAKOB MOI00US TPEYTrOJTLHUKOB 1 23.01.2024
38 KonTtponbras padota Ne3 o teme "[logo0Oue TpeyroabHUKOB" 1 24.01.2024
39 Cpennsisi TMHUS TPEYTOJIbHUKA 1 30.01.2024
40 Cpennsisi TMHUS TPEYTOJIbHUKA 1 31.01.2024
41 Tpanenus, e€ cpeaHsis TUHUS 1 06.02.2024
42 UYetbIpe 3amMeuaTeNbHbIE TOUKU TPEYrOJIbHUKA 1 07.02.2024
43 [IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE 1 13.02.2024
44 Merton moo6ms B 3aa4ax Ha MOCTPOEHUE 1 14.02.2024
45 [IpakTHyeckue MpUIOKEHUS MO000HS TPEYTOJILHUKOB 1 20.02.2024
46 Omnpenenenre TPUTOHOMETPUUYECKUX (PYHKIIHUN OCTPOTO YIiia IPSIMOYTOJIBHOTO 1 91.02.2024
TPEYroJlbHUKA, TPUTOHOMETPUYECKUE COOTHOIICHHUS B IPSIMOYTOJIBHOM TPEYrOJIbHUKE
47 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1 27.02.2024
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48 3HaueHust TpuroHoMeTpudeckux GyHkui as yrinos 30°, 45°, 60° 28.02.2024
49 Pemenue 3amau 05.03.2024
50 f;;ip;;;::;;:j?om Ne4 no teme "CpenHsist TMHUS TPEYrOJIbHUKA U TPANEIUK, Havyaja 1 06.03.2024
ol B3aumMuoe pacnosioskeHue npsiMoid U OKpyKHOCTH. [oHsITHE KacaTenbHOM U CeKyIlen 1 12.03.2024
52 B3aumMuoe pacnosioskeHue npsiMoid U OKpyKHOCTH. [oHsITHE KacaTenbHOM U CeKyIlen 1 13.03.2024
53 B3anMuoe pacnosioskeHue 1ByX okpykHocTei. OOiiue KacarenbHbIe ABYX OKPYKHOCTEH 1 19.03.2024
54 I'panycHas mepa nyru okpyxHocTH. [loHATHE IEHTPATBLHOTO U BIIMCAHHOTO yria 1 20.03.2024
55 Teopema 0 BIIMCAaHHOM yTJIe 1 02.04.2024
56 VYTribl MeXIy XOpAamMu, KacaTeIbHbBIMU U CEKYIIUMH 1 03.04.2024
57 YTiBl MeXIy XOpAamMu, KacaTeIbHbBIMU U CEKYIIIUMH 1 09.04.2024
58 Bnmcannsie u onMcaHHbIE OKPYKHOCTH 1 10.04.2024
59 Bnncannble 1 onMCaHHbBIE OKPYXHOCTH 1 16.04.2024
60 Bnmcanubie u onrcaHHbIE YETHIPEXYTOILHUKH, UX TIPU3HAKH U CBOMCTBA 1 17.04.2024
61 [IpumeHeHre CBONCTB BIUCAHHBIX U OMMCAHHBIX YETHIPEXYTOJIbHUKOB IIPU PELICHUN 1 93.04.2024
reOMETPUUECKUX 3a/1a4
62 [IpumeHeHre CBOMCTB BIUCAHHBIX U OMMCAHHBIX YETHIPEXYTOJIbHUKOB IIPU PEIICHUN 1 94.04.2024
reOMEeTPUUECKUX 3a/1a4

63 Pemenue 3amay 1 07.05.2024
64 E:TI:;I::;;::;::I?E;TV? No5 o Teme "VY1ubl B OKpYKHOCTH. BriricaHHbIE 1 OTIMCAHHBIE 1 08.05.2024
65 [ToBTOpenue no Teme "YeTbIpeXyronbHUKN" 1 14.05.2024
66 [ToBTOpenue no teme "Ilnomaayu MHOTOYroJIbHUKOB" 1 15.05.2024
67 [ToBTopenue no teme "IlogoOue TpeyroibHUKOB" 1 21.05.2024
68 [ToBTOpenue no teme "OKpyKHOCTB" 1 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

N KouanyecrBo Hara Jara
I /;1 Tema ypoka 1acoB H3y4YeHHUs H3yUYeHHus
Bcero 1o IJIaHy no ¢akry

1 [TonsTue BexTopa. PaBeHCTBO BEKTOPOB 1 01.09.2023

2 OTkItagpIBaHUE BEKTOPA OT JaHHOU TOYKH 1 06.09.2023

3 CymMma JIByX BEKTOPOB 1 08.09.2023

4 3aKoHBI CJIOKEHHS BeKTOpOB. [IpaBmiio napamienorpamMmma 1 13.09.2023

5 CymMMa HECKOJIbKUX BEKTOPOB. BriunTaHue BEKTOpOB 1 15.09.2023

6 [IpousBenenne BeKTOpa Ha YUCIIO 1 20.09.2023

7 [IpakTrueckas pabota "JleiicTBus Hax Bekropamu' 1 22.09.2023

8 [IpuMeHeHne BEKTOPOB K PEIISHHUIO 3a71a4 1 JOKa3aTeIbCTBY TEOpEeM 1 27.09.2023

9 PaznosxeHnne BekTopa 1o AByM HEKOJUTMHEAPHBIM BEKTOPaM 1 29.09.2023

10 Koopaunats! BekTOpa 1 04.10.2023

11 CBs13b MEXTy KOOPJIMHATaMU BEKTOPA M KOOPJIMHATAMHU €T0 Hadaja ¥ KOHIla 1 06.10.2023

12 [IpocTeitmme 3a1a4u B KOOpAWHATAX 1 11.10.2023

13 YpaBHEeHHE TUHUN Ha TIJIOCKOCTH 1 13.10.2023

14 YpaBHEHHE OKPY)KHOCTH 1 18.10.2023

15 YpaBHeHue NpsMoit 1 20.10.2023

16 Pemenue 3amay 1 25.10.2023

17 Pewtenue 3amay 1 27.10.2023

18 Kountponsnas pa6ora Nel no teme "Bekrops!"” 1 08.11.2023

19 CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC 1 10.11.2023

20 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYIIbI TPUBEACHUS 1 15.11.2023

21 @®opMyabl U1 BBIYUCIIEHUS] KOOPJMHAT TOUYKU. YTIOBOM KOAQPUIHUEHT NpsAMOit 1 17.11.2023

22 Teopema o uIomany TpeyrojbHUKa 1 22.11.2023

23 Teopema cunycoB 1 24.11.2023
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24 Teopema KOCHHYCOB 1 29.11.2023
25 Pemenue TpeyronsaukoB. M3mepurensabie paboThl 1 01.12.2023
26 Yron mexay Bekropamu. CKalIpHOE MTPOU3BEICHNE BEKTOPOB 1 06.12.2023
27 CkansipHoe npousBesieHre B koopauHatax. CBoNCTBa CKAIIPHOIO IPOU3BEICHUS 1 08.12.2023
28 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, €r0 MPUMEHEHUE I HAXO0KICHHS IJTUH U YTJIOB 1 13.12.2023
29 KonTpomnsnas padora Ne2 o teme "Penienne TpeyroibHHKOB" 1 15.12.2023
30 [IpaBUsIbHBIN MHOTOYTOJIBHUK 1 20.12.2023
31 OprmHOCTL,UoanaHHaﬂ OKOJIO MPABUIIBHOTO MHOTOYTOJBHUKA. OKPYKHOCTh, BICAHHAS 1 99 12 2023
B IIPaBWJIBHBIN MHOTOYTOJIBHUK
39 DopmyIsl IS BBI‘IHSHGHHH HJIOHI%IH/I HpaBI/IJ'II)H(iFO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U 1 97 122023
paJnyCOB BIIUCAHHOHN M OITUCAHHON OKPY)KHOCTEH
33 [TocTpoenwne npaBHIIBHBIX MHOTOYTOJIbHUKOB 1 29.12.2023
34 JlmiHa OKPY>KHOCTH 1 10.01.2024
35 Pamuannas mepa yriia 1 12.01.2024
36 [Tmomanpe kpyra 1 17.01.2024
37 [Tmomank KpyroBoro cexropa 1 19.01.2024
38 Brruucnenue miomianeit Gpuryp, BKIIOYAIONMIAX JIEMEHTHI Kpyra 1 24.01.2024
39 Brruucnenue miomianeit Gpuryp, BKIIOYAIONMIAX 3JIEMEHTHI Kpyra 1 26.01.2024
40 Brruucnenue miomaneit Gpuryp, BKIIOYAIONMIAX 3JIEMEHTHI Kpyra 1 31.01.2024
41 KonTposbHas pil60Ta No3 o Teme "I[IpaBuiibHBIE MHOTOYTOJIbHUKH. JIJIMHA OKPYKHOCTH U 1 02.02.2024
IoHIaab Kpyra
42 OTtoOpaskeHune TIOCKOCTH Ha cels 1 07.02.2024
43 IToHsATHE IBUKEHUS U €r0 CBOMCTBA 1 09.02.2024
44 Hanosxenus u 1Bu>KeHUs, paBEeHCTBO Quryp 1 14.02.2024
45 [TapannenpHeIil mepeHoC 1 16.02.2024
46 IToBopoT 1 21.02.2024
47 IToBopoT 1 28.02.2024
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48 [Monsitue cummetpuu uryp. [IpakTnyeckrne NpUIOKEHNUsE CUMMETPUI 01.03.2024

49 [TpuMeHeHne TBMKCHHI K PEIICHUIO 3a/1a9 06.03.2024

50 [TpakTudeckas pabora no teme "JIBuxeHus " 13.03.2024

51 Kontponbnas padota Ne4 no 'TeMe [IpeoOpazoBanue mopoous. Merpudeckue 1 15.03.2024
COOTHOIIIEHUS B OKPY)KHOCTH

52 [Ipencrasnenue o mogoOHkIX purypax. [Togo6HBIE MHOTOYTOJIEHUKH 1 20.03.2024

53 Teopembl 0 mepuMeTpax U MIOMAIIX 1 22.03.2024

54 l'omorerus u ee cBoiicTBa 1 03.04.2024

55 [Tono6ue nmpon3BoOILHBIX HUTYP 1 05.04.2024

56 [Ipumenenne moao0us K 10Ka3aTEIBCTBY TEOPEM 1 10.04.2024

57 [IpumeHnenne moao0us B pelIeHUH TEOMETPUICCKUX 3a/1a4 1 12.04.2024

58 Pemienne 3amau 1 17.04.2024

59 KonTtponpnas padota Ne5 o treme "IIpeobpazoBanus nomoous. [Togodue dpuryp" 1 19.04.2024

50 [ToBTOpenue, 0000IICHNE, CUCTEMAaTH3AIHs 3HAHUH. V3MepeHne reoMeTpuIeckux 1 94.04.2024
BeIMYHUH. TpeyroasHIUKH

61 [ToBTOpeHue, 0600IICHNE, cucTeMaTH3aIus 3HaHui. [lapasienbHbIe U TePICHINKYISIPHBIC 1 26.04.2024
TpSIMbIE

62 [ToBTOpeHue, 0600IIeHNE, crucTeMaTH3aIus 3HaHui. OKPY)KHOCTh U KPYT. 1 03.05.2024
['eomeTpuyeckue mocTpoeHUs. YTIIbl B OKPYKHOCTH

63 [ToBTOpeHue, 0600IICHNE, cCUCTEeMaTH3aIs 3HaHUi. BricaHHbIE U OTIMCaHHBIC 1 08.05.2024
OKPY>KHOCTH MHOTOYTOJIbHUKOB

64 Hrorosas koHTposbHas padota Ne6 mo kypey "['eomerpun 7-9" 1 15.05.2024

65 [ToBTOpeHue, 0000IICHNE, CUCTEeMaTH3aIUs 3HaHWi. Perenue 3aad mo Bcemy Kypey 1 17.05.2024
TCOMETPUH

66 [ToBTOpeHnue, 06001IeHNE, ccTeMaTH3allvs 3HaHuil. Pemenue 3a1a4 mo BceMy Kypcey 1 99 05.2024
reOMEeTPHH

67 [ToBTOpeHnue, 06001IeHNE, ccTeMaTH3allvs 3HaHuil. Pemenue 3a1a4 mo BceMy Kypcey 1 94.05.2024

rE€OMETPHUH
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68

[ToBTOpenue, 06001IeHNE, cCCTeMaTH3allvs 3HaHui. Pemenue 3a1a4 mo BceMy Kypey
reOMETPUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YUEHUKA

* Maremaruka. ['eometpusi: 7-9-e kiaccol: 0a30BbI YPOBEHb: yueOHUK, 7-9 Kiacchl/
Artanacsu JI.C., byry3oB B.®., Kagomuer C.b. u apyrue, AKunoHepHoe 00111eCTBO
«3narenscTBo «lIpocsemenue»

* ['eometpus, 7-9 knaccel/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u apyrue,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NMHTEPHET
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