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HOACHUTEJIBHASA 3AIIMCKA

I'eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/JeiOB IIKOJBbHOM MAaTEMAaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHuss T€OMETPUHU SBISETCS HCHOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peasbHOW sku3HU. OOydYaromuiicss JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUIECKYIO (PUTYpy, ONMUCATh CIOBAMH JIaHHBIA YEPTEXK WIIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

B cootBetrcTBUM ¢ yueOHBbIM TuTaHoM Ha 2023/2024 y4deOHBIN TO1 32 CHET
yacTu, (popMUPYyEeMOH YYaCTHUKAMH 00pa30BaTeIbHbIX OTHOLICHUI,

- 8 coomeemcmeuu ¢ n.27.5.2 @Ol Q00 ygenuueHo Koauyecmseo y4eOHblX 4acos,
npeodyCMOmMpPEeHHbIX Ha U3yyeHue yiebHo2o npeomema «I eomempusy obsazamenbHou

yacmu — 6 8x Kaaccax - Ha 00UH 4ac 6 Heoelo.
Taxum oOpa3om, Ha u3ydeHnue yueOHoro kypca «I'eomeTpus» orBoguTCs 238

JacoB: B 7 kiacce — 68 gacoB (2 gaca B Hezeno), B 8 kimacce — 102 gaca (3 gaca B
Heneno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).




COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHH B OKPY’KAIOIIEM MHUpE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K TUNOTeHY3€. [Ipu3Haku paBeHCTBA IPAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYrOnbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie M OoJbIIed CTOPOHE TPEyroJIbHHUKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cexymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
cBoiictBa. Tpamemnusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[TpsimoyronbHas Tpanerus. Ceolicmao Ouazoraeli 8bINYKI020 Yemblpexy20ibHUKA.
Xapaxkmepucmuueckue ceoticmea yemulpexy2oiviukos. Cpednee ceomempuyeckoe
6 mpaneyuu. Cpeonee apugpmemuuecxkoe. Cpednee apugmemuueckoe, cpeouee
2apMOHUYECKoe U cpedHee KeaopamuyHoe OJisi 08yX OMpe3KO08.

Meton ynBoenust meauanbl. lleHTpanbHas u ocesas cummerpuu. Teopema
daseca 1 TeopeMa 0 MPOMIOPIIHMOHATHHBIX OTPE3KaX.



Cpennue TMHUM TpEeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuKa.

[TogoOue TpeyronbHUKOB, Kod(duuueHnt nomodus. IlpuszHaku mnomoOus
TpeYrojbHUKOB. [IpuMeHeHre nogo0ust mpyu peleHuy MpakTUYeCKuX 3anad. Yem
eeomempusi Jlobauescko2o omauuaemcsi om e8KIUO0BOU 2eOMempuu.

CpoiicTBa miomaaed reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHUKa, HapajuiesorpaMma, pomo6a u Tpaneuud. OTHOLIEHHE IUIOUIaAei
nono0HbIX Guryp. Pagnococmasnennvle MHO20Y20IbHUKU. 3a0auu HA paspe3anue
HecKobKux ¢uzyp. Paspezanue keéaopama na nepagnvie kgaopamol.

Boruncnenue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
npakTuieckux 3anad. Ceolcmea 3ameuamenbHblX MoyeK mpey2oibHUKA.

CuHyC, KOCHHYC, TAHT'€HC OCTpPOTO yrjla MNPSIMOYTOJBHOTO TpPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMETpUYecKre (YyHKIHUH
yrioB B 30, 45 u 60°.

BnmcanHblie u 1IeHTpaIbHBIC YTIIBI, YTOJI MKy KacaTeIbHOU U XOPJ0i. YTIIbI
MEXIy XOpJaMu U CEKyIIMMHU. BrnucaHHbIE M ONHMCAHHBIC YETHIPEXYTOIbHUKH.
B3aumHoe pacrnonoxeHue AByXx okpyxHocTeil. Kacanue okxpyxHocrteir. OO6rmiue
KacaTeJbHbIC K IBYM OKPYKHOCTSM. [Ipamasa Cumcona.

9 KUJIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJITbI TPUBEACHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHHYCOB B TEOpEMa CUHYCOB. Penienue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logo6re coOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KACaTEIbHOM.

Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAIpPABICHHBIE  BEKTOPBI,
MIPOTHBOMOJIOKHO HAIMIPABJICHHBIE BEKTOPbHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluyd HajJ BeKTopaMu. Pa3noxkeHwe BeKTOpa MO JABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOoBbI KOOPAMHATHI HA TJIOCKOCTH. Y PABHEHUS NIPSIMOU M OKPY>KHOCTH B
KOOpAMHATaX, MEepPEeCceUeHrue OKPYKHOCTeM M mpsMbIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKY. JJTMHA OKPY>KHOCTH. [ 'pajtycHas U paguaHHas
Mepa yria, BBIYMCIEHUE IJIMH Jyr OKpyxKHocteu. [lmomans kpyra, cekropa,
CEerMEHTA.



JIBW>KEHHSI TUIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUTYp (dIEMEHTapHbIE
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I"eomeTpus» XapaKkTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUAM  POCCHMCKHUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTeMaTHYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHMH, OCO3HAaHHBIM BBIOOPpOM U
MOCTPOEHUEM MHAMBHUIYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJIE€HUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, NPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BEe4YEeCKOU
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUHY,



OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYeCKON KyJIbTYpOil KaK CpeiICcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMHM HaBBIKAMH HCCIIEIOBATEIBCKON
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3lI0pOBbs,  BEJEHUA  3/10pOBOro  oOpa3a KHM3HM  (3I0pOBO€  NHUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKoro e MpaBa APyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JIJ1s1 peleHus 3a/1ay B
00JIaCTH COXPAaHHOCTHU OKPYXaloUIel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM /JIsI OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM II00ATBHOTO
XapakTepa HKOJIOTHYECKUX MPoOIIeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHMSAM COUMAJIBLHOH M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO EATEeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBhCS Yy APYTux JoJei, npuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKM U KOMIIETEHLIUU U3 ONbITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, TJIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYI0  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIUHA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAaEMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OmNpeNeNiecHUs]  TOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  TMpPU3HAK
KJIaccu(pUKaluu, OCHOBaHUA JUIsi OOOOIICHUSI U CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHMMATh,  (HOpPMYyIUpOBaTb U  NPeoOpa3oBBIBaTh  CYXKICHHS:
yTBEPJAUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHE,
YCIIOBHBIE;

BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeunss B (aKTax, JaHHBIX, HAONIOACHMSIX U YTBEPKICHHUSX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOJbI C HCIONB30BAaHUEM 3aKOHOB JIOTUKH, AENYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh OKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pemeHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh HaumboJiee NOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BOIPOCH], (UKCHPYIOIIUE TMPOTHBOpPEUYNE, MPOOIEMY,
CaMOCTOSITETTFHO ~yCTaHABIMBAaTh HMCKOMOE U JaHHOe, (opMHpOBaThH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (hOPMYJIUPOBATh O0OOOIICHHS M BBIBOJBI IO pe3yJjbTaTaMm
NPOBEACHHOTO HAOJIOICHHUsS, HCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TakKe BBIABUTATH
IIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUTIOCTPUPOBATH
pernraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil W wux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMU TI0 KPUTEPHSIM, TPEITIOKCHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIPUHUMATh U ()OPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMU
U [eTSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHS 1O XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY OOCYKIAEMOU TEMBI,
poOJIEMBI, PEIIaeMON 3a/Ja9d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
PEIICHMS, COTIOCTABIISATh CBOM CYXKICHUS C CY)KICHUSIMH APYTHX YYaCTHUKOB
Jauajora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUMNA, B KOPPEKTHOM
dbopme hopmMyIUpoOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIISATh PE3YJIbTATHl PEIICHUS 331291, YKCIICPUMEHTA, UCCIICIOBAHNS,
NIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHHUS ¢ YIETOM 3a1a4
NIPE3EHTAIIMU U OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh Y MCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W WHANBUIYaJTIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1ICJIb COBMECTHOM JICATEILHOCTH, TUIAHUPOBATH OPTaHU3AIIMIO
COBMECTHOW pabOTBI, pachpeAcisaTh BHIbI pPadOT, JOrOBapUBATHCH,
00CYXKIaTh MPOIECC W Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBaTh CBOW JIEUCTBHUS C JPYTUMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOI€UCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranuszanus:

CaMOCTOSITEILHO COCTaBIIAThH IUIAH, aITOPUTM pEUIeHUs 3anayu (Ui ero
9acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIEcCa U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHUS IIEIH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEAesITh HX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYEeCKUue (UTYphl, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsaTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JHWHEWHBIX M YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peanbHON JKM3HU, pPa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh paszMepbl 3THX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs TMpU3HAKAMHU PABEHCTBA TPEYrOJBLHUKOB, HCIOIb30BAThH
PU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, POBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEIIEHUH T€OMETPUUECKHX 3a/1ay.

OrnpenensaTs napauieIbHOCTh MPSIMBIX ¢ IIOMOIIBIO YTII0B, KOTOPhIE 00pa3yer
¢ HUMHM cekymada. OnpeaensaTe NapayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemrats 3a7aum Ha KieTyaTol Oymare.

[TpoBOANTH BBIUKCIICHHS U HAXOIUTh YUCIIOBBIC U OYKBEHHBIC 3HAUCHHUSI YTIIOB
B T'€OMETPUYECKUX 3aJ1a4ax C HCIIOJIb30BAHUEM CYMMBI YTIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECCUCHHUH JBYX
MapAJUICNIBHBIX MPSMBIX CEKYIIeH. Pemars npakTuyeckre 3aaud Ha HaXOXKJICHUE
YIJIOB.

Bnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICIISTh
OMCCEKTPHUCY yIJIa U CePEAUHHBIN MEePIICHINKYISIP K OTPE3KY KaK T€OMETPUUICCKHE
MecCTa TOYEK.

@opMyJIMPOBATH OMNPEACICHUS OKPYXHOCTH M Kpyra, XOpJbl M JHaMeTpa
OKPY’KHOCTH, TTOJIb30BATHCS UX CBOMCTBAMHU. ¥ METh IIPUMEHSATh 3TH CBOMCTBA IPHU
pEIIEeHUH 3a]a4.

Bnagerr NMOHATHEM OMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. Ilomp3oBaThes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJbHUKA TMEPECEKAOTCS B OJHOW TOYKE, M O TOM, YTO CEPEIAUHHBIC
NEePHEHIUKYJISIPhI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOYKE.



BiianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCA TEOPEMOU O
MIEPIEHANKYJIIPHOCTH KacaTEIbHOM U panyca, MPOBEIEHHOTO K TOUKE KACaHUS.

[lonp30BaThCsA NPOCTEUIIMMH T€OMETPUUECKUMH HEPAaBEHCTBAMH, ITIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C IMTOMOIIBIO LHUPKYJISA U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjacce OOydYaromMiics TMOJYYUT CICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh OCHOBHBIE BHJABI UYETHIPEXYTOJBHUKOB, UX DJIEMEHTHI,
NOJIb30BAaThCSl MX CBOMCTBAMHM IIPU PEIIEHUM T'E€OMETPUYECKUX 3anad. Ymemow
NPUMEHSAMb C8OUCMBA OUALOHANEU U XAPAKMEPUCMUKU YemblpeX)y201bHUKOS.

[IpuMeHsATh CBOICTBA TOYKM TEpPECEUYEHUs] MEIHUaH TPeyroiabHUKa (ILIeHTpa
MAacc) B pEILLIEHUH 3a/1ay.

Braners noHsATHEM CPEAHEN TMHUH TPEYTOJIBHUKA U TPANELIUU, TPUMEHSTh UX
CBOWCTBA IIpU PELIEHUH reoMerpudeckux 3anad. llonb3zoBaTees Teopemont daneca
U TEOpPEMOW O NPOMOPUUMOHAIBHBIX OTPE3Kax, MNPUMEHATh WX Ul PELICHUS
NPaKTUYECKUX 3a/1au. llonvszoeamobcs 2eomempuyecKum A3LIKOM,
cuCmeMamudecKumMyu 3HAHUAMU O NIOCKUX @ueypax u ux Cceoucmaeax,
2eomMempuiecKUMU NOHAMUAMU NPU PeuleHUU NPAKMUKO-0PUEHMUPOBAHHBIX 3A0aY.

[IpuMeHsTh NPU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUECKUX
3aad. Ymemb MOOenuposams pedaibHble CUmyayuu Ha s3vlke 2eoMempuu,
uccne008ams NOCMPOEHHYI0 MOOEb C UCNONIb308AHUEM 2e0MeMPUYEeCKUX NOHAMULL
u meopem, annapama aneebpul. Hcnonvzosamv c80UCmMEa ceoMempuiecKux ueyp
0/11 peuleHus 3a0ai NPAKMu4ecKo20 CO0epHCAHUs.

[Tonms3oBatbess Teopemoir Iludaropa mist pemieHUsT TEOMETPUUYECKHX U
npakTrueckux 3aaad. CTpOUTh MaTeMaTHYECKYIO MOJENb B IPAKTUUYECKUX 3a]a4ax,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JJIUHBI.

Brmagerp mDOHATHMSAMM CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
IIPSAAMOYTOJIBHOTO TPEeyroibHuKa. [101b30BaThCs 3TUMM MOHATUAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Bbraucnsate (pa3nuyHbIMU crioco0amMu) IUIOIIAb TPEYTOJbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX (uUryp (ImOJB3ysCh, TA€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIpuMeHATh MONy4YEHHBIE YMEHUS B NMPAKTUYECKUX 3anadax. Pewamv npakmuxo-
OPUEHMUPOBAHHBLE 3A0AUU HA HAXO0JICOEHUEe NIOWAOel 2e0MEeMPUUECKUX Pu2yp.

Bragerp NOHATMSAMM BIHCAaHHOTO M LEHTPAJIBHOTO YIUIA, MCIOJb30BAaTh
TEOPEMBI O BIMCAHHBIX YIUIaX, YIJIaX MEXJy XOpAaMu (CEKYIMMHU) U yIie MEXIy
KacaTeJbHOM M XOpJ0OM MpH pPEUIEHWU TeOMETPUYECKUX 3ajad. [lpumensams 07
peuienus 3a0a4 npaKkmudecko2o cooepicanus ceoicmea npsamou Cumcona.



Binagers moHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJbHUKA NpPHU PEIIeHUH 3anad. Bradems nouwamusamu:
cpeonee  2eomempuyeckoe, apu@memuyeckoe, 2apMOHUYeCKoe U  cpeoHee
K68aopamuyHoe Ha NpaKkmuke.

[IpuMeHATh NONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOZENM JUIS 3a7a4 PEAIbHOW KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NpPUMEHEHUEM MOA0OUS U TPUTOHOMETpUM (MOJB3YACh, IJ€ HEO0OXOAHUMO,
KaJIbKYJISITOPOM ).

K xonHiy oOyuenus B 9 kiaacce oOydaromiuiicss MOJYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJILTATHI:

3HaTh TPUTrOHOMETpUYECKHE (YHKLIMUU OCTPBHIX YIJIOB, HAXOAUTh C UX
NOMOUIBI0 Pa3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («pElIeHHe
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoIuTh (C MOMOIIBIO KATbKYISATOPA) ATUHBI
Y YIJIBI JJ1 HETaOJIUYHbBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKHUMHU
BEJIMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJbHUKA («pEUIEHUE TPEYrOoJbHUKOBY), MPUMEHSATh HUX TIpH
pELICHUU T€OMETPUUYECKUX 3aay.

Brnagets nonstusiMu npeodpazoBaHus M0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6ubix ¢uryp. Ilomp3oBarhecsi cBOMCTBaMHU MOA00US MPOU3BOIBHBIX (UTYD,
YMETh BBIYMCIATH JJIUHBI M HAXOAUTh YTkl Y MOAOOHBIX (uryp. IlpuMeHsaTsh
CBOMcTBa mOA00OMS B MPAKTUYECKUX 3aJadyax. YMETb HNPUBOJUTH IPUMEPHI
OT00HBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTbCs TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOP[, O IPOU3BEIACHUHU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonbp30BaThCS BEKTOpAMU, MOHUMATh MX TEOMETPUUYCCKUNA W (U3HUCCKHI
CMBICJ, NPUMEHSATh HMX B PEIICHHH T€OMETPUUYECKUX M (PU3NYECKUX 3a/aad.
IIpuMeHATh CKAIAPHOE NMPOU3BEACHUE BEKTOPOB Il HAXO0XKIAEHUS UIMH U YIJIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATD €TI0 B PELICHUH
F€OMETPUYECKUX U IPAKTUUECKUX 3a1a4.

Brnaners NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH,
JUIMHBI JYyTW OKPYKHOCTH M PAaJMAHHOW MEpHI yIJIa, YMETh BBIYHUCIATH ILIOIIANb
Kpyra ¥ ero yacteu. [IpuMeHsTh 1ony4yeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a49ax.

Haxonuth ocu (Mau LEHTPHI) CUMMETpUM GUTYpP, TPUMEHSTH JBHKCHHUS
IJIOCKOCTH B IMPOCTEHIINX CITyYasX.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOZENH IS 3a7a4 PEAbHON KU3HHA U NTPOBOAUTH COOTBETCTBYIOINE BHIYMCIICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14 1
https://m.edsoo.ru/7f415e2e
BCINYUH
bu6moreka [IOK
2 T 22 1
PeYTObHHKH https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyxHOCTh U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 i 4 1
OBTOPEHEHE, ODODINCIIE SHAHHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



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 KUIIACC

KoauyecTBO yacoB 3J'IeKTp0HHLIe
HaumenoBanue a3/1eJi0B U TEM 1051 OBbIC
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypenl
1 llosmopenue kypca 7 kracca 4 yaca
5 Yemuvipéxyzonvuuku. Ocesas u 1946 1 16 BI/I6J'.II/IOT€Ka LIOK
YeHmpanbHas CUMMEMPUU. https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
3 MPOINOPLMOHAIIBHBIX OTpPE3Kax 15 1 Bubnuorexa LTOK
poropH p ’ https://m.edsoo.ru/7f417e18
10I00HBIE TPEYTOJIBHUKH
4 Hzmepumenvrvle pabomul Ha 6
Mecmuocmu
IImomans. Haxoxnenne mioiianen
5 €yTroJIbHUKOB U MHOTOYTOJIbHBIX 14 1 bubmorexa LIOK
Tpeyr yr https://m.edsoo.ru/7f417e18
¢buryp. [Inomanu nogoOHBIX GUTyp
6 IIpakxmuko opunmuposantnvle 3a0a4u 6
Teopema IMudaropa u Havana
7 TPUTOHOMETPUH. Mcmopuueckue 10 +4 1 bubmmorexa LIOK
ceeoerus no meme «Illlkona https://m.edsoo.ru/7f417e18
Tughazopay
VYriael B OKpYKHOCTH. BriicaHHbIE U
bu6mmoreka [JOK
8 OMMUCAHHBIE YETHIPEXYTOJIbHUKHU. 13+4 1

KacarenbHbie K OKPY>KHOCTH.

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



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

Kacanue oxpy:xHOCTEM.
IIpaxmuueckue pabomvl Ha yuemvipe
3ameuamenbHble MOUKU

9

[ToBTOpEeHue, 06001IeHNE 3HAHUI

4+4

bu6mmoreka [{OK
https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 +34



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

9 KUIIACC

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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