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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWH W3 OCHOBHBIX Pa3/ElIOB WIKOJBHOW MaTEMATHKH,
UMEIOIIUNA CBOEH 1EIbI0 00ECeYUTh U3YyYEeHUE CBOMCTB U pa3MepoB QUryp, ux
OTHOLIEHW M B3aMMHOE PACIOJIOKEHHE, ONUPAETCA Ha JIOTHYECKYIO,
NIOKa3aTEIbHYIO JIMHUIO. L[EHHOCTh U3yueHUsl T€OMETPUH HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs 3aKJIIOYAeTCS B TOM, UYTO OOYyYalOIIUWCS YUUTCS
IPOBOJINTH JOKa3aTeIbHbIE paccyxaeHus, CTPOUTH JIOTUYECKHUE
YMO3aKJIIOUEHHUsI, JOKa3blBaTh  WCTUHHBIC  YTBEPKICHUS U  CTPOUTH
KOHTPIIPUMEPBI K JIOKHBIM, TPOBOJUTH PACCYKAECHUSA «OT TMPOTUBHOTO»,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, GOPMYJIHPOBATH OOPATHBIE YTBEPKACHHUS.

BTopoli 1enp0 M3yyeHHs T€OMETPUM SIBISIETCS HMCIOJIb30BAHHME €€ Kak
WHCTPYMEHTA IIPU PEIICHUU KaK MAaTEMAaTHUYECKUX, TAK U NPAKTUYECKUX 3a7ady,
BCTPEYAIOMINXCS B pealbHOM >Ku3HU. OOyYaroniuiicss MODKEH Hay4YUThCS
OTPENEIUTh T€OMETPUUECKYIO (PUTYPY, ONMKCATh CIOBAMHU JaHHBIM YEPTEK UIH
PUCYHOK, HAaWTH IUIONIAJIb 3€MEJIbHOIO YYacTKa, pacCuyuTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0essi wiu Tpedyemble pa3Mepbl Tapaxa s
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIHUTENIbHAS JIMHUS B
U3ydeHUH TeomeTpuu. llpum pemeHun 3amad  IIPaKTUYECKOIO Xapakrepa
OoOydJaromuiicss y4uTCs CTPOUTh MATEMaTUYECKUE MOJCIU  PEATbHBIX
YKA3HECHHBIX CUTYyalMH, IMPOBOAWUTH BBIYMCIICHUS W OLICHUBATh AJICKBATHOCTh
IIOJIy4YEHHOI'O pE3yJIbTaTa.

Kpaiine BaxHO MOMYEPKUBATH CBSI3U T€OMETPHUHM C JIPYTUMU YUeOHBIMU
IIpeaIMEeTaMHi, MOTHUBHPOBATH HCIOJIB30BaTh OIPEACIICHUS TIE€OMETPUYECKUX
buryp U TOHSTHI, AEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHHU B
¢u3nKe U TeXHUKe. ITU CBSI3U Haubojee SPKO BUIHBI B Temax «BekTopbi»,
«Tpuronomerpruueckue cooTHomEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnniii kypc «['eoMeTpusi» BKIIOYAET CIEIYIONME OCHOBHBIE Pa3ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel W uUX CBOcTBay, «M3mepeHue
FEOMETPUYECKUX BEIIUUMH», «JleKapTOBBl KOOpPAMHATBI Ha ILIOCKOCTHY,
«Bektopsy, «/IBmwkenus miaockoctiy, «IIpeodbpasoBanust mogo0us».

Ha wuzyudenne yueOHoro kypca «I'eomerpus» orBomutcs 204 daca: B 7
Kiacce — 68 yacoB (2 yaca B Heeno), B 8 kimacce — 68 dacoB (2 yaca B

Henmemo), B 9  kmacce — 68 wacoB (2 waca B HEHACHIO).
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COIEPKXAHUE OBYYEHUA
7 KIIACC

Hauvanbuble moHaTuss reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOJ.
Bugel yrinos. BepTukanbable U cMexHBIE yribl. buccektpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. [lapanienbHOCT U NePICHIUKYIIPHOCTD IPSMbIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBONCTBA OCEBOW CHMMETPHH.
[IprMepbl CHMMETPHUH B OKPYKAIOLIEM MHPE.

OCHOBHBIE TTOCTPOEHHS C TOMOIIBIO IUPKYJS U JUHEUKHU. TpEyroiabHUK.
BricoTa, Menuana, OuccekTpuca, iX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUN TpeyrojapHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpU3HAKKA PAaBHOOEAPEHHOrO TpeyroiabHuka. [Ipu3zHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa W mNOpHU3HAKK TMapauielbHbIX MOpsAMbIX. CyMma  yrioB
TpeyroJibHUKa. BHeNIHNe yribl TpeyrojbHUKA.

[IpssmoyrosibHbI TpeyroyiibHUK. CBOMCTBO MEIHWAHBI MOPSIMOYTOJIBHOTO
TPEYroJIbHUKa, TMpPOBEAEHHOW K  rumnoreHy3e. [lpusHaku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYrojbHBIM TPEYroJIbHUK C YIJIOM B
30°.

HepasencTBa B reoMeTpum: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIeM yTiie U OOJBIIeH CTOPOHE TPEYTOJIbHUKA.
[lepnieHaUKyISp M HAKIIOHHAS.

I'eomerpruueckoe Mecto TO4YEK. buccekTpuca yria W CEpeIVHHBIN
NEPIEHAUKYJIIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb U Kpyr, XOpAa MW JAuaMeTp, MX CBoicTBa. B3anmHoe
pacroJIOKEHUE OKpPYXKHOCTM U npsamou. KacarenbHas u  cekymas K
OKpykHOCTH. OKpYy>KHOCTb, BIUCaHHas B Yyroy. BrnucaHHas u omnucaHHas

OKPY>KHOCTH TPEYTOJIbHHKA.
8 KIIACC

YerbipéxyronpHuku. IlapamienorpamMMm, €ro mNpuU3HAKA W CBOMCTBA.
YacTHple ciydan mapajjieiorpaMMOB (MPSMOYTOJBHUK, poMO, KBaaparT), UX
NpU3HAKU W CBOWCTBa. Tpamenusi, paBHOOOKas Tpamerusi, €€ CBONCTBAa H
npu3Haku. [IpsmoyrosibHas Tpaneuus.

Merton yaBoenus meauansl. Llenrpanbnas cummerpusi. Teopema @aneca u
TeopeMa O MPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[TogoGue TpeyroapHUKOB, KOd(pduimeHT momodus. [lpusznaku momobus
TpPEeyroJbHUKOB. [I[puMeneHne moqooust mpy pereHny MPakTUYECKUX 3a/1a4.

CaoiicTBa momazeii reomeTpudeckux Guryp. QopMynbl s TUIOIIAIA
TPEYTroJIbHUKA, MapajuiesiorpaMma, pomoba u tpaneruu. OTHOIIEHHE TIIOMAaeH
MOJ00HBIX (UTYP.

Briuucnenre 1oiomaned  TpEeyroJbHMKOB M MHOTOYTOJIBHUKOB — Ha
KJIeT4aTou Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemeHun
MPAKTUYECKUX 3a/1au.

Cunyc, KOCUHYC, TAHT€HC OCTPOTO yTiia MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpUYECKHE (DYHKITMU
yrioB B 30, 45 u 60°.
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Bnucanubie U 1IEHTpajbHbBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOU M XOPIOM.
Yriel  Mexay XopllaMH W CeKylIMMH. BrucaHHble U ONHUCAHHbBIE
YeThIPEXYTOJbHUKU. B3anMHOE pacnosokeHue IBYyX OKpy:kHocTed. Kacanue

okpyx)HocTeil. O0lue KacaTenbHbIe K ABYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, xkocunyc, TtaHreic yrimoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenue tpeyronbHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemenne mnpakTUuecKuX 3aJad C MCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CHHYCOB.

[IpeoOpazoBanue noaodus. [lomo6ue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 Tpou3BeACHUM OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEIICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bekrop, mmuHa (MOIyNb) BEKTOpA, COHANPABJICHHBIE BEKTOPHI,
IPOTUBOMNOJIOKHO HAMPABJICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpPAllMU HAJl BEKTOpaMHu. Pa3iioxkeHne BEKTopa 1o JIByM
HEKOoJUTMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOE NpOU3BEICHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS IJIUH U YTJIOB.

JlekapTOBbl KOOPJIMHATHI HAa IUIOCKOCTU. YpPaBHEHUA MNOpPSIMON U
OKPY’KHOCTH B KOOpPJHMHATaX, MEPECEUCHHUE OKPYKHOCTEN W mpsMbIX. Meron
KOOPAWHAT U €ro NPUMEHEHUE.

[IpaBuibHBIE MHOrOYroJIbHUKH. JlnuHa oOkpyxHOCTH. ['pamycHas wu
paauaHHas Mepa yrila, BBIUYMCIECHUE IJIMH Iy OKpyxkHOocTel. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBM KEHUs TUIOCKOCTH WM BHYTPEHHUE CUMMETpun Guryp (djieMeHTapHbIe

pPEACTABIICHHUS ). [TapamnensHbIi IIEPEHOC. IToBopoT.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMDBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUSI MPOrpamMMbl yueOHOTO Kypca
«I"eomeTpus» XxapaKTepU3yHOTCS:

1) naTrpuoTHYecKoe BOCIUTAHME:

OPOSBJICHMEM HHTEpeca K TMPOLUIOMY U HACTOSIIEMY pPOCCUHUCKON
MaTE€MaTUKH, LIEHHOCTHBIM OTHOIIEHHMEM K JIOCTHXKEHUSM POCCUMCKUX
MaTE€MaTUKOB U POCCUUCKONW MaTEMaTUYECKOM IIKOJIbI, K MCIIOIb30BAHUIO ATUX
JTOCTH)KEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxIaHCKoe 1 JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOTHEHUIO O0S3aHHOCTEN IpakllaHWHA W peau3aiiu
€ro Mnpas, MPEACTaBICHUEM O MAaTEMAaTUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3IUYHBIX  CTPYKTYp, SIBJICHHUH, MpoOIeayp TpakKJAaHCKOTO  OOIIECTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ASTHYECKUX
npo0sieM, CBS3aHHBIX C MPAKTUYECKHUM MPUMEHEHUEM JOCTIKEHUNM HAyKH,
OCO3HAHHEM BaXHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKON Ha AaKTMBHOE YYacTHE€ B PEUICHWH MPAKTUYECKHUX 3a/1ad
MaTeMaTU4EeCKOW HANpaBJIEHHOCTH, OCO3HAHWEM BA)KHOCTH MAaTEMaTHYECKOTO
o0pa3oBaHUs HAa MPOTSHKEHUU BCEH MKU3HU VISl YCIEIHON MpodeccuoHaIbHOM
NESITETLHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIMBUAYATHHOM TPACKTOPUU OOpa30oBaHUs H KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY M JCTETHUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a/iay, PEIICHUN, PACCYKICHUN, YMEHUIO BUJETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAlMEl B [IEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX
IIPEICTaBIICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MTPUPOIBI
U 00IIecTBa, MOHUMAHUEM MAaTEMaTHYECKON HAyKH Kak cdepbl 4elOBEYECKOM
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYUMOCTHU JJI PA3BUTHS LIUBUIU3ALINH,
OBJAJCHUEM SI3bIKOM MaTE€MaTUKM W MATeMaTUYECKOM KyJIbTYypOM Kak
CPEACTBOM  TO3HAHWSI MHpPA, OBJAJACHUEM MPOCTEHIIUMU  HaBBIKAMH
HCCIIEIOBATENIbCKOM AESTEIbHOCTH;

6) puznueckoe BocnuTaHue, (POPMHUPOBAHUE KYJILTYPbI 310POBbS M
IMOLMOHAJILHOTO 0JIaronoJyuns:

FOTOBHOCTBIO MPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B HMHTEPECAX CBOETO
3II0pOBBs, BEICHHUS 3I0POBOTO oOpa3a JKW3HU (370POBOE THUTAHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peIICKCUU, MPU3HAHHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO € MpaBa JIPyroro 4e0BeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHUE:

OpUEHTalMell Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUM ISl PEIICHHS
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYTIKOB

[lOKyMeHT co3fiaH B arnekTpoHHoit dopme. Ne 203 ot 22.11.2023. VicnonHutens: Xasuesa E.K. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 15. CtpaHnua cosgana: 22.11.2023 11:56 =¥ TATAPCTAH



Y OLICHKH UX BO3MOXHBIX MTOCIEACTBUM ISl OKPYXKAIOIIEH Cpelibl, OCO3HAHUEM
IJI00aJIbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOJIeM U IMyTel UX pelIeHHUs;

8) amanTranmus K M3MEHSAKIIUMCH YCJIOBHAM CONHAJIBHON H
MPUPOJTHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pPE3 MPAKTHYECKYIO AESATEIBbHOCTh, B TOM
YyuClie YMEHUE YUYUTbCS Yy JApPYyTUX JIofed, mnpuodperatb B COBMECTHOM
NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 ONbITAa IPYTUX;

HEOOXOUMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWN, B TOM YHCIIE
bopMynHpoBaTh UJIEU, MOHATUSA, TUIIOTE3bI 00 OOBEKTaX W SIBJICHUAX, B TOM
YHUCJie paHee HEU3BECTHBIX, OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalMIO, BOCIPUHUMATD
CTPECCOBYIO CHUTYAIMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh
NPUHUMAEMbIe pElIeHUsl U JACHCTBUS, (HOPMYIUPOBATH U OIEHUBATH PUCKH U
MOCJIE/ICTBUA, POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

e BBIIBIIITH u XapaKTepHU30BaTh CYIIIECTBEHHBIC MIPU3HAKU
MaTeMaTHYCCKUX OOBEKTOB, IMOHSITHH, OTHOIICHUH MEXKAY IMOHSATHIMU,
dbopMyIUpOBaThH OMPEACICHUS TTOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN
NpPU3HAK KiIacCU(PUKAIIMU, OCHOBAHMS JJIi OOOOINCHUS M CpaBHEHUS,
KPUTEPUH MMPOBOJIUMOI0 aHAIIN3A;

e BOCIPUHUMATH, (OpMynIHpoOBaTH H TPEOOPA30BBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €IUHUYHBIC, YAaCTHBIC M OOIIHeE,
YCIIOBHBIC;

e BBIBIATH MAaTeMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOopeunsi B (hakTax, JAHHBIX, HAONIOJAECHUSIX M YTBEPXKICHUSX,
npejyiaraTh  KpUTEPUM IS BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTHUBOPEUN;

e JICNIaTh BBIBOJIBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUYCHUH, YMO3aKIIFOUCHUH 110 aHAJIOTHH,

e pa3dupaTh JOKa3aTEIbCTBA MAaTEMAaTHYECCKUX YTBEPKACHUU (TIpsSMbIEe U
OT MIPOTHBHOTO), MIPOBOJINTH CaMOCTOSITEIBHO HECJIOKHBIE
JI0KA3aTeNIbCTBA MAaTEMaTHYECKUX (DaKTOB, BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJIUTH TPHUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC
pacCyKJIeHHUS,

e BBIOMpaTh CMOCOO pemieHus y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpPATh HAMOOJIEe MOAXOMAINMA C yUETOM
CaMOCTOSITCIIHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejabCKue JeCTBHUA:

e HCIOJBH30BaTh BOMPOCHI KaK MUCCIIEIOBATEILCKUN HHCTPYMEHT MMO3HAHMSI,
dbopMynrpoBaTh BOMPOCH], (DUKCUPYIOIINE MPOTUBOPEUUE, MPOOIIeMY,
CaMOCTOSITEJIbHO yCTaHaBIMBAaTh HMCKOMOE M JaHHOE, (POpMHUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO TTO3UIMIO0, MHCHHE,

e TMPOBOJUTH IO CAMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY HECIOXHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBAaHWUE IO  YCTAaHOBJICHHIO
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O0COOEHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXy COOO0M;

e CaMOCTOSITENBHO  (OPMYJIUPOBATH OOOOIIEHHS U BBIBOABI  TIO
pe3yibTaTaM TPOBEIEHHOTO HAOMIOACHUS, HMCCIEIOBAaHUSA, OICHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHNUI;

e TIPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IpoIlecca, a TAKKE BbIIBUTAThH
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBIBJISITH HEJOCTATOYHOCTb M M30BITOYHOCTH HH(POPMALIUU, TAHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUS 3a]1a4H;

e BBIOMpaTh, AHAIM3HPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IPEICTABICHHUS,

e BBIOMpaTh (QopMy MpeacTaBieHUs WHGOPMAIMUM W UIUTIOCTPUPOBATH
periaemMbie 3ajadyd CXeMaM, JuarpaMmMaMu, MHOW Tpaduko U HX
KOMOMHAIIUSIMU;

e OIIEHMBATHh HAAEKHOCTh MHGOPMALMU TIO KPUTEPUSIM, MPEIAIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

e BOCIPUHUMATH U (POPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C
YCIIOBUSIMH U HEJISIMH OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /IaBaTh MOSCHEHUS I10
XOJly pelIeHus 3a/1a4u, KOMMEHTUPOBATh MOJYyUYECHHBIN pPe3yJIbTaT;

e B XOJ¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY 0OCYXaaeMoi
TEMbI, TPOOJIEMBI, pelIaeMoi 3a/au, BbICKa3bIBaTh HJIEH, HAICJICHHbBIC
Ha TOUCK PEIICHUS, COMOCTaBISATh CBOM CYXKICHUS C CYXICHHUSIMHU
JIPYTUX YYaCTHUKOB JMajiora, OOHApY)XMBaTh pa3iMdUe U CXOJICTBO
NO3UIMNA, B KOPPEKTHOM ¢opme (HOpMyIupoBaTh pa3HOINIACHS, CBOU
BO3PAKCHUS;

e TMPEACTABJIATH  pE3yJibTaThl  pEIIEHWUs  3a7a4d, DKCIEPUMEHTA,
UCCJICIOBAHUSI, TPOEKTa, CaMOCTOSITENIbHO  BBIOMpaTh  (popmar
BBICTYIJIEHUS C Y4€TOM 3a7ad TNpe3eHTalud W O0COOCHHOCTEH
ayJIuTOPHH;

e TMOHMMAThb W  WCIOJL30BATh  MPEUMYIIECTBA  KOMaHIHOW U
WHAVMBUIYaIbHONM paboThl MpPHU PEIICHUH Y4eOHBIX MaTEMaTHYECKUX
3ajay;

e TMPUHUMATH  I1I€Tb  COBMECTHOM  JESATEIBHOCTH,  TJIAHUPOBATH
OpraHU3allMi0 COBMECTHOW paboOThl, paclpeaensarb BUIbI padoT,
JIOTOBApPUBATHCA, 00CYX AaTh MPOIECC W Pe3ysbTaT paboThl, 0000IIaTh
MHEHHUS HECKOJIBKHUX JIIOJICH;

e YyYacTBOBaTh B TPYyNNOBBIX ¢opMax paboTel (0OCyXIeHus, oOMeH
MHEHUSIMH, MO3IOBBIE€ HITYPMBI U JPYTHE), BBIIOJHATH CBOK 4YaCThb
paboThl W KOOPAMHUPOBATH CBOU JCHCTBUA C JPYTUMHU UIE€HAMU
KOMaH/IbI, OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO
KpUTepusiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CaMOCTOSITEILHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1auu (MU ero
4acTh), BEIOUPATH CIOCOO PEIICHUs C yU4ETOM HUMEIOIINXCS PECYPCOB U
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COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.
CaMOKOHTPOJIb, JMOUMOHAJIbHBIN HHTEJ/JIEKT:

e BIAJIETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJSL Mpolecca u
pe3yJabpTara peleHnusl MaTEMaTUIECKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a1a4l, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAACHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MMOCTABICHHOMN LETN
U YCIOBUSAM, OOBICHATH MPUYUHBI JOCTHXKCHHSI WJIM HEIOCTHKCHUS
[eJI1, HAXOIUTh OIIMOKY, TaBaTh OLEHKY TPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 7 kJjacce OOyYarOIIUMCS TMOJYYHUT CISTYIOIIHE
MIPEIMETHBIE PE3YJIHTATHI:

Pacno3naBaTh u3ydeHHBIE TE€OMETpUUYECKHE (UTYpPBI, ONPENCIATh HX
B3aMMHOE PaCIIOJIOKEHHUE, U300paxkaTh reoMeTpUUYecKre (DUTypbI, BBITOJTHATH
YEpTEKU MO YCIOBHUIO 3adaud. V3MepsiTh JIMHEWHBICE W YIJIOBBIC BEJIIMYWHBI.
Pemrats 3a1a4n Ha BBIYMCIICHUE IVIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyr0 OIEHKY JIMHEHHBIX M YIJIOBBIX BEIIMYMH IMPEIMETOB B
peaqbHOM JKU3HH, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznmnuarh pasmMepsl 3THUX
00BEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTEekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCsl MpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
IIPU3HAKU U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBoguth JIOTUYECKHUE paccyxIeHus C HUCIIOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tosnb30BaThCsl MpPU3HAKAMU PABEHCTBA IMPAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIWAaHbI, TMPOBEIAEHHOW K THUIOTECHY3€ MPAMOYTOJBHOTO
TPEYTOJbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensaTe NapauiebHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
obpaszyet ¢ HUMHU cekymas. OnpeaensaTh napamuieIbHOCTh MPSMBIX C TIOMOIIBIO
PaBEHCTBA PACCTOSIHUN OT TOUEK OJHOM IPSMOU A0 TOUEK APYTrOr MPSIMOM.

Pemrats 3amaun Ha KiteTyaroi Oymare.

[TpoBOUTH BBHIYMCIICHUS W HAaXOJWTh YHUCIOBBIC U OYKBEHHBIC 3HAUYCHUS
VIJIOB B TE€OMETPUYECKHUX 3a7ayax C HCIOJb30BAaHUEM CYMMbI YIJIOB
TPEYTrOJLHUKOB W MHOTOYTOJIHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH
[IEPECEYEHNH ABYX MapajuIeNIbHBIX MPAMBIX CEKylIeH. Pemars npakthueckue
3a7]a4M Ha HAXOXKJICHUE YTIJIOB.

Brnamets mMOHATHEM TE€OMETPUUECKOTO MECTAa TOYEK. YMETh ONPEACATh
OWCCeKTpUCY yria W CEPeAUHHBIA TEPIEeHIUKYISIp K OTPEe3Ky Kak
F€OMETPUYECKUE MECTA TOYEK.

DopMynMpOBaTh ONMPEACICHHUS OKPYKHOCTH U KPyTa, XOpJbl U AUAMETPA
OKPYHOCTH, TOJIb30BATbCA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA
NP PENICHUY 3a]1a4.

Brnagers nmoHsATHEM ONMKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh e€ 1eHTp. [lonb3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.
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Brnaners noHsTreM KacaTelbHON K OKPY>KHOCTHU, MOJIb30BATHCS TEOPEMOM
0 TEpPHEHAMKYJISIPHOCTH KacaTeJbHOW W pajguyca, MPOBEAEHHOTO K TOUKE
KacaHMUs.

[Tonb3oBaThcs  MPOCTEHIIUMU  T€OMETPUUECKHUMH  HEpPAaBEHCTBAMH,
MOHUMATh UX MPAKTUYECKHUI CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO ITUPKYJIS
Y JIMHEUKU.

K konny o0yuenuss B 8 kiacce oOydyaromuics MOJMYyYUT CIIETYIOLIUE
pPEeIMETHBIE PE3yJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJIBHUKOB, HMX O3JEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKU MEPEeCceUEHUs: MEANaH TPEYroJibHUKA (LIEHTpa
Macc) B pEIlICHUH 3a/1ay.

Brnanets moHsATHEM cpelHEW JIMHUM TPEYTrOJbHUKA U  Tpareluw,
IPUMEHSTh UX CBOMCTBA MPU pEIICHUU TeoMeTpudeckux 3anad. [lonap3oBaTbes
Teopemoit darneca u TeopeMoil 0 MPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX
JUTSL pelIeHUsI TPaKTUYECKUX 3a]1ay.

[IpumenaTy  mpu3HakM  MOAOOWS  TPEYrOJbHHUKOB B PEIICHUH
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBatbes Teopemoi [ludaropa st pemieHuss T€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTeMAaTUYECKYI0 MOJENb B MPAKTUYECKUX
3a/layax, CaMOCTOSITEJIbHO JeiaTh 4YepTE&X M HaXOJUTh COOTBETCTBYIOIIUE
JUTUHBI.

Brnanets moHSATHSMH CHHyCa, KOCHMHYyCa M TaHT€HCa OCTpPOTo yria
IPSIMOYTOJILHOTO ~ TpPEyroyibHUKa. [lob30BaThCs OSTUMU TOHSATUSMU IS
pEIIeHUs IPAKTUIECKUX 3a71a4.

Boruucnate  (pa3nuuHbIMU - CIIOCOOAaMM)  IUIOMIA/b  TPEYTOJIbHUKA W
VIO MHOTOYTOJIbHBIX  (uryp  (moib3ysich, TA€  HEOOXOIUMO,
KalbKYJIITOpOM). [IpuMEHsITh MOTydYeHHbIE YMEHHS B TPAKTUYECKUX 3aa4ax.

Branets NMOHATHSMU BIOUCAHHOTO M ILIEHTPAIBHOTO YTIJIA, MCIOJIB30BATh
TEOpEeMbl O BIHCAHHBIX yTriaxX, yriax MEXAy XopAamMHu (CeKyIIUMH) U yTie
MEXKy KacaTeJIbHOM U XOPAOU IIPU PELIEHUHU T€OMETPUUECKUX 3a]a4.

Brnaners moHSTHEM ~ ONMUCAHHOTO  YETHIPEXYTOJIbHUKA, TPUMEHSTh
CBOMCTBA OMUCAHHOTO YETHIPEXYTOIBHUKA MIPU PEIICHUH 3a]1a4.

[IpuMeHAThH MoTy4YeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MAaTEMaTHIECKUE
MOJENW JUIsl 3ajad peajbHOM J>KU3HU M TIPOBOJUTH COOTBETCTBYIOIINE
BBIYKCIICHUS C TPUMEHEHUEM TOJ00Ms U TPUTOHOMETpUH (TIOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

K xonmy obOydenuss B 9 kjacce oOydaromuiics MOJYYUT CIEIYIOIINE
MIpEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMM OCTPHIX YIJIOB, HAXOAUTH C MX
MMOMOIIBIO PA3JIMYHbBIEC JJIEMEHTHI MPSIMOYTOJIBLHOTO TPEYToJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY»). Haxomuth (C MOMONIBIO KaJbKYJIATOPA)
JUTHHBI ¥ YTJIBI TSI HeTAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs dbopmynamu IPUBEIACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM I HAXOXKICHUS COOTHOIICHHH MEXIy
TPUTOHOMETPUUECKUMH BETUIUHAMH.

Hcnonp3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIi HAXOXKICHHS
Pa3IMYHBIX  DJIEMEHTOB  TPEYroJbHUKAa  («pPEIIEHHWE  TPEYTOJbHUKOBY),
MPUMEHSTh UX TPU PEIICHUH TE€OMETPUUECKHX 3a]1a4.
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Brnagets mOHATHSAMHU TpeoOpa3oBaHUS TMOJ00MSA, COOTBETCTBEHHBIX
3JIEMEHTOB  MOAOOHBIX  (uryp. Ilomb3oBaThCs  CBOMCTBAMH  MOAOOUS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI M HAXOAUTH YIJIBI Y MTOJ00HBIX
¢buryp. I[lpumeHsATH CBOMCTBA MOAOOMS B MPAKTUYECKUX 3ajadax. YMeThb
IPUBOJUTD MMPUMEPHI MTOAOOHBIX (PUTYp B OKPYKAFOIIIEM MHUPE.

[Tonp3oBaThCs TeOpeMaMH O TIPOM3BEACHUU OTPE3KOB  XOpPJ, O
IIPOU3BEJACHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTHCS BEKTOPAMHM, IOHUMATh UX T'EOMETPHYCCKUN U (PU3HUCCKUMA
CMBICJI, IPUMEHATh WX B PCIICHHH T'C€OMETPUYCCKUX M (U3MYCCKUX 3aJ]1ad.
[IpuMeHATh CKaJsIpHOE IPOU3BEIACHUE BEKTOPOB IS HAXOXKJICHUS JUTUH M
yTJIOB.

[Tonp30oBaThCS METOAOM KOOPJAMHAT HA IJIOCKOCTH, MPUMEHSATH €ro B
PEIICHUN TeOMETPUYCCKUX U MPAKTUYSCKHUX 33]1a4.

Braners moHATHAME IPaBUIILHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M paJIMAaHHON MEPHI YIJIa, YMETh BBIYUCIIATH ILJIOIIA b
Kpyra W ero dacteil. IIpuMeHsTh IOIy4YeHHBICE YMEHHS B IPAKTHYECKHUX
3a/1a4ax.

HaxomuTe ocu (WM LIEHTPHI) CUMMETpUU (DUTYpP, MPUMEHSTH JBH)KCHUS
IJIOCKOCTH B MPOCTEUIIINUX CIydasiX.

[TprMeHATh MOTyYeHHBIC 3HAHUS Ha TIPAKTUKE — CTPOUTh MAaTEMaTHUYECKUE
MOJCIH IS 3ajJad peajbHOM JKU3HW M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCJICHUS C TNPUMEHEHHEM TI0J00MS U TPUTOHOMETPHUYCCKHX (PYHKIIUMA
(TI0JIB3YSICH, rae HEO00XOIUMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
HaumeHoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (ppOBbIe)
pa3aesioB U TeM KoHTpoabHbIe IpakTHyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NporpamMmMbl padoThbI padoTbI
IIpocrenmme
r€OMETPUUYECKHE
UTYPBI H UX
1 ?BongBa 14 bubmuorexa [JOK
' https://m.edsoo.ru/7f415¢2¢
N3mepenue
F€OMETPUUYECKHIX
BEJIMYHMH
bubmuorexa [JOK
2 T
PEYTOILHARA 22 ! https://m.edsoo.ru/7f415¢2¢
[TapamiensHbie
3 HDSMALC. CYMMA 14 ) bu6mmoreka [IOK
P > OYM https://m.edsoo.ru/7f415e2e
YIJI0B TPEYTrOJbHUKA
OKpY>XHOCTH Ml KPYT.
4 FeciiZKT I/IquKI/Iepyr 14 1 bubmorexa [TOK
P https://m.edsoo.ru/7f415¢2¢
MMOCTPOEHUS
5 [ToBTOpEHuUE, 4 i bubmmoreka [JOK
000011eHNE 3HAHUN https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOB I10 68 4 0
ITPOI'PAMME

[okymeHT co3aaH B anekTpoHHon chopme. Ne 203 ot 22.11.2023. UcnonHuTens: Xa3nesa E.K.
Ctpanuua 11 n3 15. Ctpanuua cosgara: 22.11.2023 11:56

il INIEKTPOHHBIH
=¥ TATAPCTAH


https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3jie/ioB
U TeM MpPOrpamMmMbl

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

JuiekTpoHHbIE (UG pPOBHbIE)
o0pa3oBaTejibHbIE PeCypChl

YeTbIpEXYroJIbHUKU

12

bu6nuoteka LIOK https://m.edsoo.ru/7f417¢18

Teopema ®aneca u Teopema
0 NPOHOPLUHOHAIBHBIX
OTpe3Kax, MoI00HbIC
TPEYTOJIbHUKU

15

bubmuorexa IOK https:/m.edsoo.ru/7f417e18

IInomans. Haxoxaenue
IJIOIIAIEH TPEYTOJIbHUKOB U
MHOTOYTOJIEHBIX (PUTYD.
[Tnomaau nogo6HbIX GUryp

14

bubmnorexa IOK https:/m.edsoo.ru/7f417e18

Teopema I[Mudaropa u
Havajia TPUTOHOMETPUHN

10

bu6mmoteka IIOK https://m.edsoo.ru/7f417¢18

VYTIIBl B OKPY>KHOCTH.
Bnucanneie u onucaHHble
YETBIPEXYTOJIbHUKHU.
KacarenbHble k
okpyxkHocTH. Kacanue
OKPY>KHOCTEMN

13

bu6mmoteka IIOK https://m.edsoo.ru/7f417¢18

[ToBTOpeHue, 0600IIEHNE
3HaHUHU

but6mmoreka I{OK https://m.edsoo.ru/7f417e18

OBUIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68
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9 KVIACC

KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m| TeM MPOrpaMMBbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Tpuronomerpus. Teopemsl
1 KOCHHYCOB M CHHYCOB 16 1 bubmorexa LOK
Y YycOB. https://m.edsoo.ru/7f41al2c
Pemenue TpeyroibHUKOB
[IpeoOpazoBanue moao0us.
2 MeTpuueckre COOTHOIICHUS 10 1 bubnmorexa OK
p https://m.edsoo.ru/7f41al2c
B OKPY>KHOCTHU
bubnnoreka IIOK
3 Bexrop! 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOpAMHATHI HA 9 { bubnuotexa [HOK
MJIOCKOCTH https://m.edsoo.ru/7f41al2¢c
IIpaBunbpHbIE
MHOTOYTOJIBHUKH. J[THa
5 OKPYKHOCTH U INIOMIAIE 8 bubmmorera OK
Py man https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
momageun
bu6mmoteka [IOK
6
JIBIKEHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
- [ToBTOpenwue, 06001IIeHNE, ; 5 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB 68 6 0
110 ITPOI'PAMME
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