MynununansHoe 010/KeTHOE 0011e00pa30BaTEIbHOE YUPEKICHHUE

"OcHoBHas 0011e00pa3oBaTenbHas mkoaa Ne7"

MoanvcaHo undposoit nognucsio: MYHULIMMANIbHOE BIOJPKETHOE OBLLEOBPA30OBATE/IbHOE
YUYPEMIEHWE "OCHOBHAA OBLLIEOBPA3OBATE/IbHAA LLIKOA Ne 7"

DN: c=RU, st=Mypmatckas o6nactb, street=yn. CrpoutensHas, a. 22, I=Oneneropck,
title=Aupektop, o=MYHULIMNMANbHOE BIOJPKETHOE OBLLEOBPA30BATE/IbHOE YYPEXXAEHWE
"OCHOBHASA OBLLIEOBPA3OBATESIbHAA LLKOJA Ne 7",
1.2.643.100.1=120D31303235313030363736383735,
1.2.643.100.3=120B3036333134303733383239, 1.2.643.100.4=120A35313038393030363730,
1.2.643.3.131.1.1=120C35313038303 1333630363135, email=admolen@mail.ru,
givenName=BaneHTuHa BnagnmmposHa, sn=Bepecosa, cn=MYHULINTMAJIbHOE BIOJPKETHOE
OBLLEOBPA30BATE/IbHOE YYPEXXAEHUE "OCHOBHAA OBLLIEOBPA30BATESIbHAA LLKOJIA Ne 7"
[ata: 2023.08.31 12:29:17 +03'00"

AJJATITUPOBAHHASI PABOYAS [IPOTPAMMA
(ID 2341368)

yueOHoro kypca «I'eomeTpus»

JUtst o0yJaromuxcs 7-9 KjaaccoB



HOACHUTEJIBHASA 3AIIMCKA

ApnanTtupoBaHHas paboyasi mporpaMma Mo reOMETPUU Ha YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMs COCTAaBIEHA HA OCHOBE TPEOOBAaHUM K pe3yibTaTaM OCBOCHHUS
DAOIIL npencrasienssix B PI'OC OO0 s yyamuxces ¢ OB3, a Takxke Ha OCHOBE
XapaKkTEPUCTUKU IUIAHUPYEMBIX PE3YJbTATOB JYXOBHO-HPABCTBEHHOI'O Pa3BUTHS,
BOCIIUTAHUSI U COLMAIM3ALMKM O00YyYaloluXxcs, MPEACTaBIeHHOW B (enepaiabHOM
paboueil mporpaMme BOCIIUTAHUS.

I'eomeTpusi kak OJMH W3 OCHOBHBIX PAa3/J€iOB IIKOJbHOM MAaTeMaTUKH,
UMEIOIINI CBOEH IeJbI0 00€CTeUnTh U3yYeHHUE CBOWCTB U pa3MepoB Puryp, ux
OTHOLLIEHHM M  B3aMMHOE PpACIOJIOKEHHE, ONUPAETCd Ha  JIOTHYECKYIO,
NOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3y4deHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oO1rero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YYUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKAECHUS, CTPOUTH JOTHUECKUE YMO3AKIIOUEHUS, JOKa3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHusi «OT NIPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
dbopmMynupoBaTh 0OpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBISETCS HCMHOJIb30BaHUE €€ Kak
UHCTPYMEHTA NPH PEIICHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKHX 3aj1ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss OJDKEH Hay4YHUThCS
OTIPEJICIUTh TE€OMETPUYECKYI0 (UTYpY, OMUCATh CIOBAMU JAHHBIA YEpTEXK WIH
PUCYHOK, HANTH TUIOMIAAb 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMmble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYArONIMIICS YUUTCS CTPOUTH
MAaTeMAaTHYECKUE MOJEIHM PEaJbHbIX JKU3HEHHBIX CUTyalUuld, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMH
MpeIMeTaMH, MOTUBUPOBAThH MCIOIB30BATh OMPEACIICHUS TEOMETPUUECKUX UTYD
U TIOHSATHH, JTEMOHCTPHPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHH B (U3UKE U
TEXHUKE. OTH CBsi3u Hauboiee SpKO BHAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Meron koopauHar» u «Teopema
[Tudaropar.

VYueOHubii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuyeckue (¢GuUrypel W WX CBOMcCTBay, «l3Mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BexTopsi», «JIBrxkeHus miockoctn», «IIpeodpazoBanust mogo0us».

B cootBeTcTBUUM ¢ yuyeOHBIM muraHoM Ha 2023/2024 y4eOHBIN TOI 3a CUET
4yacT, GopMHUPYeMOl YYACTHUKAMH 00pPa30BaTeIbHBIX OTHOIICHUH,
- 6 coomeemcmeuu ¢ n.27.5.2 @OIl OO0 yseauueno koauyecmeo y4eOHbIX Yacos,




npeodyCMOmpeHHblX Ha uzyyenue yueoHo20 npeomema « 1 eomempusty 006s13amenbHou
yacmu — 6 8x Kaaccax - Ha 0OUH 4ac 6 Heoello.
Takum oOpa3om, Ha u3ydeHue yuyeOHoro kypca «I'eomeTpus» orBoguTcs 238

yacoB: B 7 kjacce — 68 gacoB (2 4aca B Henenmo), B 8 kiacce — 102 gaca (3 gaca B
Henenmo), B 9 kiracce — 68 gacoB (2 4yaca B HEJIEIIO).




COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHabie nonsatus reomerpun. Touka, rpsmas, OTpE30K, Jdyd. YToi. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAOIIEM MHUpE.

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

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

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

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJIbHUKA, IPOBEIEHHON K runorenyse. [Ipusnaku paBeHCTBa MPAMOYTOJIBHBIX
TPEYrOJbHUKOB. [IpsSMOYTONBbHBINA TPEYTOJBHUK C YIJIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima W CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B Yroil. BnucaHHas W onMcCaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

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

Meton ynBoeHuss meauansl. lleHTpanbHas u ocesas cummerpuu. Teopema
daseca 1 TeopeMa 0 MPOMIOPIIHMOHATHHBIX OTPE3KaX.



Cpennue TMHUM TpEeyrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHuKa.

[TogoOue TpeyroabHUkoB, kKoddduuuent mogodus. I[lpusnaku nomodus
TpEeYroJbHUKOB. [IpuMeHeHre no1o0us Ipu pelIeHnr MPakTUYECKUX 3aaad. Yem
eeomempusi Jlobauescko2o omauuaemcsi om e8KIUO0BOU 2eOMempuu.

CpoiicTBa miomaaed reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHUKa, MapajuiesiorpaMma, pomoba u Tpaneuud. OTHOIIEHHE IUIonIaaeu
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
npakTuiyeckux 3anad. Ceolicmea 3ameuamenbHblX MmoyeK 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 MEXKy KacaTeJIbHOW U XOpI0H. YTIIbI
MEXIy XOpJaMu U CEKyIIMMHU. BrnucaHHbIE M ONHMCAHHBIC YETHIPEXYTOIbHUKH.
B3aumHoe pacrnonoxeHue AByXx okpyxHocTeil. Kacanue okxpyxHocrteir. OO6rmiue
KacaTeJbHbIE 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
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

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

Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAIpPABICHHBIE  BEKTOPBI,
MIPOTHBOMOJIOKHO HAIMIPABJICHHBIE BEKTOPbI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluu HaJ BeKTopaMu. Pa3zjoxkeHwe BeKTopa MO JABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOBbI KOOPAMHATHI HA TIIOCKOCTH. Y PaBHEHUS NPSIMOM U OKPY’KHOCTH B
KOOpAMHATaX, MepeceueHrue OKPYKHOCTeH M MpsMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE.

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



JIBW>KEHHSI TJIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUrYyp (dJIeMeHTapHbIC
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» XapakTepu3yrTC:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHUAM  POCCHMCKHUX
MAaTE€MAaTHUKOB M POCCHICKOM MAaTEMAaTHYECKON IWIKOJIBbI, K MCIIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaxX W MPUKIAAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakJaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IIOCTPOEHUEM MHANBUIYAIBHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4ecKux OOBEKTOB, 3aJad, PEUICHHH, pacCyXJIE€HHUW, YMEHHUIO BHUJIETH
MaTeMaTU4ECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MMOHMMAaHWEM MAaTEMaTUYECKOM HAyKH Kak c@epbl 4YelI0BEYECKOH
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIM3AIUHY,



OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYeCKON KyJIbTYpOil KaK CpeiICcTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHMe, (POPMHPOBAHHME KYJIbTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTbD), C(HOPMUPOBAHHOCTHIO HAaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKoro e MpaBa APyroro 4yejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpYXKaroulel cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKH
UX BO3MOXKHBIX TTOCJIE/ICTBUM /JIsI OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM II00ATBHOTO
XapakTepa HKOJIOTHYECKUX MPoOIIeM U MyTel UX pelieHus;

8) aganTanus K M3MEHSIOMIMMCS YCJOBHMAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHSX HEOINPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO EATEeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBhCS Yy APYTux JoJei, npuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUsI, HABBIKM U KOMIIETEHLIUU U3 ONbITa IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUHA, B TOM 4YHCIIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHUE;

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

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruyeckue AeiicTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpeNeNicHUs]  TOHSATUM, YCTAaHABIMBATh  CYIIECTBEHHBIH  MpPU3HAK
KJIaccu(pUKaluu, OCHOBaHUA JUIsi OOOOIICHUSI U CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



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

BBISIBJISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeunss B (akTax, JaHHBIX, HAONIONCHUSIX M YTBEPKACHUSIX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JienaTh BBIBOJbI C HCIONB30BAaHUEM 3aKOHOB JIOTUKH, AENYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUHN (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapMaHTOB pEIIeHUs, BBHIOMpaTh HauboJiee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKIE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICI0BATEIbCKHH HHCTPYMEHT TO3HAHUS,
(GbopMyIHpOBaTH BONPOCH], (PUKCHPYIOIIUE TMPOTHBOpPEUYHE, NPOOJIEMY,
CaMOCTOSITENTFHO ~ YCTaHABIMBAaTh HWCKOMOE W JaHHOE, (OpMHUpPOBATH
THIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEJIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY COO0ii;
CaMOCTOSITEILHO (hOPMYJIUPOBATh O0OOOIICHHS M BBIBOJBI IO pe3yJjbTaTaMm
NPOBEACHHOTO HAOJIOICHHUsS, HCCIICIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpOIlECca, 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, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
WHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM MpEICTaBICHNUS;

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

OIICHMBATh HAAEKHOCTh WH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTeIeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIBHBIC yqeﬁnble IleﬁCTBHﬂ:



BOCIIPUHUMATh U ()OPMYITHPOBATH CYKIECHUS B COOTBETCTBUU C YCIOBHSIMU
U [eTSIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCHMECHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTUPOBATH MMOJTYyUYCHHBIN pe3yabTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY OOCYKIAEMOU TEMBI,
poOJIEMBI, PEIIaeMON 3a/Ja9d, BBICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COTIOCTABIISATH CBOM CYXKICHHUS C CY)KIESHUSIMH IPYTUX YIaCTHUKOB
nuanora, OOHapy>XMBaTh PAa3U4YUEe W CXOJCTBO MO3UIUNA, B KOPPEKTHOM
dbopme hopmMyIUpoOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NIPEJICTABIISATh PE3YJIbTATHl PEIICHUS 331291, YKCIICPUMEHTA, UCCIICIOBAHNS,
IIPOEKTa, CAMOCTOSITEIIBHO BEIOMPATh (POPMAT BHICTYILICHUS C YIETOM 3a]1a4
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, pacmpeaeisaTh BHUAbI pabOT, JOrOBapHBATHCH,
00CYXXIaTh MPOIECcC M pe3yiabTaT padoThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYINNOBBIX (opMax paboTel (0OCyXIeHUs, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH UWIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHUMOI€UCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranuszanus:

CaMOCTOSITEILHO COCTaBIIAThH IUIAH, alTOPUTM pelIeHUs 3adavd (WM ero
94acTh), BBHIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 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, OOBSICHITh NMPUYUHBI JOCTUXKECHUS WM HEIOCTUXKEHUS IIEeNH,
HaxOJIUTh OLIKUOKY, 1aBaTh OLIECHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3snaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, OMNPEACNATh UX
B3aMMHOE€ pPAaCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYEeCKUue (UTYphl, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsaTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

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

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCMOJIH30BaTh
IIPU3HAKU U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a/1a4.

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

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEJWaHbI, MPOBEIAEHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PEILIEHUH T€OMETPUUYECKUX 3a/1a4.

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.

[IpoBOANTH BRIUKUCIICHHS U HAXOIUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHS YTJIOB
B T'€OMETPUYECKUX 3aJ1a4ax C HCIIOJIb30BAHUEM CYMMBI YTIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPH IIEPECCUCHHUH JBYX
MapAJUICIIBHBIX MPSIMBIX CEKYIIeH. Pemars npakTuyeckre 3aauyvd Ha HAXOXKICHUE
YIJIOB.

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

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, TTOJIb30BATHCS UX CBOMCTBAMH. Y METh MPUMEHSTH 3T CBOWCTBA MPHU
pEIIEeHUH 3a]a4.

Bnagerr NMOHATHEM OMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. Ilomp3oBaThes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJbHUKA TMEPECEKAOTCS B OJHOM 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.

Ilonp30BaThCA MPOCTEUIIMMH T€OMETPUUYECKUMH HEPAaBEHCTBAMM, ITOHUMATH
UX IIPAKTUYECKUNA CMBICI.

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

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

Pacnio3HaBaTh OCHOBHBIE BHJABl YETBIPEXYIOJBHUKOB, MX 3JIEMEHTHI,
NOJIb30BAaThCSl WX CBOMCTBAMHM IIPU PEIIEHUM TI'E€OMETPUYECKUX 3anad. Ywmemow
NPUMEHSAMb C8OUCMBA OUALOHANEU U XAPAKMEPUCMUKU YemblpeX)y201bHUKOS.

[IpuMeHsATh CBOICTBA TOYKM TEpPECEUYEHUs] MEIHUaH TPeyroiabHUKa (ILIeHTpa
Macc) B pEILIEHUH 3a]1ay.

Braners noHsiTMEM CpEAHEN IMHUM TPEYTOJIbHUKA U TPANIEUH, IPUMEHSATh UX
CBOWCTBA IIpU PELIEHUH reoMerpudeckux 3anad. llonb3zoBaTees Teopemont daneca
U TEOpPEMOW O NPOMOPUUMOHAIBHBIX OTPE3Kax, MNPUMEHATh WX Ul PELICHUS
NPaKTUYECKUX 3a/1au. llonvszoeamobcs 2eomempuyecKum A3bIKOM,
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 2e0MEeMPUYEeCKUX NOHAMULL
u meopem, annapama aneebpul. Hcnonvzosamv c80UCmMEa ceoMempuiecKux ueyp
0/11 peuleHus 3a0ai NPAKMu4ecKo20 CO0epHCAHUs.

[Tonms3oBatbest TeopeMoit Iludaropa mis pemieHUsS TeOMETPUYECKUX U
npakThueckux 3aaad. CTpouTh MaTEMaTUYECKYIO MOJIEb B IPAKTUYECKHUX 33/1a4ax,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JJIUHBI.

Brmagerp mDOHATHMSAMM CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
IIPSAAMOYTOJIBHOTO TpeyrosbHuKa. [101630BaThCsd 3TUMU NMOHATHAMU Ul PEIICHUSA
IIPAKTUYECKUX 3a/1a4.

Bbraucnsate (pa3nuyHbIMU crioco0amMu) IUIOIIAb TPEYTOJbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX (uUryp (ImOJB3ysCh, TA€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIpuMeHATh MONy4YEHHBIE YMEHUS B NMPAKTUYECKUX 3anadax. Pewamv npakmuxo-
OpUeHmupo8antble 3a0a4u Ha HaxoHcoeHue Niowaoeti 2eoMempuyeckux guayp.

Bragerp NOHATMSAMM BIHCAaHHOTO M LEHTPAJIBHOTO YIUIA, MCIOJb30BAaTh
TEOPEMBI O BIMCAHHBIX YIUIaX, YIJIaX MEXJy XOpAaMu (CEKYIMMHU) U yIie MEXIy
KacaTeJbHOM M XOpJ0M MpH pPEUIEHUU T€OMETpUUYECKUX 3anad. [lpumensmos 07
peutenus 3a0a4 npaKkmudecko2o cooepacanus ceoicmea npamou 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 TMOAO00US W TPUTOHOMETPUM (IIONB3YSCh, IA€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kiaacce oOydaromiuiicss MOJYYHUT CIIEIYIOIIUE
IPEAMETHBIE PE3YJILTATHI:

3HaTh TPUTrOHOMETpUYECKHE (YHKLIMUU OCTPBHIX YIJIOB, HAXOAUTh C UX
NOMOUIBI0 Pa3IMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOIO TPEYroJbHUKA («pElIeHHe
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXoIUTh (C MOMOIIBIO KATBKYISATOPA) IJTUHBI
Y YIJIBI JJ1 HETaOJIUYHbBIX 3HAUCHUI.

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

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JJISI HAXO0XKACHUS Pa3InYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYroJbHUKOB)»), MPUMEHITh HX IMpHU
pELICHUU T€OMETPUUYECKUX 3aay.

Brnagets nonstusiMu npeodpazoBaHus M0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HbIX ¢uryp. Ilomp3oBaThcsi CBOMCTBAMHU MOAOOHMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYMCISATH IJIUHBI M HAXOAUTh YIIbl y MOAOOHBIX ¢uryp. [IpumeHsTs
CBOMcTBa mOA00OMS B MPAKTUYECKUX 3aJadyax. YMETb HNPUBOJUTH IPUMEPHI
OT00HBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTbCs TEOpEMaMH O MPOU3BEAECHUU OTPE3KOB XOPJI, O IPOU3BEICHUN
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCSA BEKTOpAaMU, MOHUMATh MX TEOMETPHUECKHN U (HU3MYECKUI
CMBICJ, NPUMEHSATh HMX B PEIICHHH T€OMETPUUYECKUX M (PU3NYECKUX 3a/aad.
IIpuMeHATh CKAIAPHOE NMPOU3BEACHUE BEKTOPOB Il HAXO0XKIAEHUS UIMH U YIJIOB.

Ilonp30BaThCA METOLOM KOOPIAMHAT HA IUIOCKOCTH, IPUMEHSTH €T0 B PELICHUN
r€OMETPUYECKUX U IPAKTUUECKUX 3a/a4.

Brnaners NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH,
JUIMHBI JYyTW OKPYKHOCTH M PAaJMAHHOW MEpHI yIJIa, YMETh BBIYHUCIATH ILIOIIANb
Kpyra ¥ ero yacteu. [IpuMeHsTh oJIy4YeHHbIE YMEHNS B IPAKTHYECKUX 3a/1a4ax.

Haxoauth ocu (Miau LEHTPHI) CUMMETpUM (GUTYp, NPUMEHATH ABMXKECHUS
IJIOCKOCTH B IMPOCTEHIINX CITyYasX.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUH (TOJB3YACh, TlE
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 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPEHHE, 0DODINCHIE SHAHE 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 opunmupoeantsle 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 [TIPOTPAMME

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
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