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HOACHUTEJIBHAA 3AIIMCKA

JlanHas pabouas mporpaMma pacKpbIBae€T COJAEpkKaHUE 00ydeHus: ydueOHOro
npeamera «l'eomerpus» B 7-9 ximaccax MBOYVY r. Kepun PK «lllkomna Nel3» u
peanu3yeTcsi Ha OCHOBE CJIEIYIOLIUX IOKYMEHTOB:

1. ®enepanbhblil 3akoH OT 29.12.2012 Ne 273-®3 (pea. ot 02.07.2021) "O6
obOpazoBanuu B Poccuiickoit denepanuu” (¢ U3M. U 0., BCTYM. B CUIIY C
13.07.2021);

2. Ilpuka3 MunucrepctBa oOpazoBanus U Hayku Poccuiickoit denepauuu ot
31.12.2015 Nel577 «O BHeceHMM UW3MEHEHHH B  (eaepanbHbIi
rOCy/IapCTBEHHbIH  00pa3oBaTEeNbHBIA CTaHAAPT OCHOBHOTO  OONIETO
oOpa3oBaHus, YTBEPKIEHHBIH NpHukKa3zoM MuHHUCTEPCTBA 00pa30BaHUS U
Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne 1897»;

3. 3akon Pecnyomuku Kpeim ot  06.07.2015 Nel31-3PK/2015 «OG06
oOpazoBanuu B Pecniy6nrke Kpbimy;

4. Tlpuka3z MunuctepcTBa oOpa3oBaHusi U Hayku Poccuiickoii @enepanuu ot
23.12.2020 r. Ne 766 «O BHeceHUU U3MEHEHHI B (efepalbHbIN MepeyeHb
y4e€OHUKOB, TOMYIIEHHBIX K MCIIOJIB30BAHUIO MPHU peallh3allii UMEIOIINX
rOCy/IapCTBEHHYIO aKKpEIUTAIUIO oOpa3oBaTelbHBIX  MPOTpaMM
HAYaJIbHOTO O0IIET0, OCHOBHOTO OOIIEro, CpeIHEro O0IIero 0opa3oBaHMUs
OpraHu3alusIMH, OCYIIECTBISIONMMUA O0pa30BaTEIbHYIO JIE€ITEIbHOCTD,
YTBEPKIAEHHBIA NpUKa3oM MuHHCTEpCTBA TpOCBEUIeHUsA Poccuiickon
®deneparuu o1 20 mast 2020 1. Ne 254,

5. "CaHuTapHO-3TUAECMUOIOTHYECKHE  TpeOOBaHMSA K  OpraHH3alMsIM
BOCIIUTaHUS M OOy4Y€HHs, OTAbIXa U O3[OPOBJICHUS JCTEH U MOJOICKH'-
CanlluH 2.4.3648-20, ot 28 centsops 2020 r. Ne 28;

6. denepanbHBIl TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT OOIIETO
oOpazoBanus Broporo nokojieHus (PI'OC O00);

7. OcHOBHas oOpa3oBaTeNbHAs MpOorpaMMa OCHOBHOTO OOIIEro 0O0pa3oBaHUs
MBOY r. Kepuu PK «llIkona Nol3y;

8. YueOnwnii twan MBOVY 1. Kepunm PK «lllkoma Nel3» ma 2024/2025
y4eOHBIH TOJ.

I'eomeTpusi Kak OAMH W3 OCHOBHBIX pa3[elOB IIKOJIbHON MaTeMaTHKH,
MMEIOIINN CBOEH IIeNIbI0 00€CTIeUnTh M3YYEHUE CBOWCTB M pa3sMepoB (uryp, mx
OTHOLIEHHA ¥  B3aMMHOE PpACMHOJIOKEHHE, ONUPAeTCs Ha  JIOTHMYECKYIO,
JI0Ka3aTeNbHy0 JIMHKUIO. [[eHHOCTh M3yuYeHHs] F€OMETPUU Ha YPOBHE OCHOBHOTO
o011iero o0Opa3oBaHus 3aKJIOYAETCS B TOM, YTO OOYYalOIIMICS YUUTCSI TPOBOJIUTD
JI0OKa3aTeIbHbIE PACCYXKIACHUS, CTPOUTH JJOTHUECKUE YMO3AKIIOUEHUS, 10Ka3bIBATh
WUCTUHHBIC YTBEPXKJCHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH


http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.consultant.ru/document/cons_doc_LAW_140174/
https://docs.cntd.ru/document/566085656#6580IP
https://docs.cntd.ru/document/566085656#6580IP
https://docs.cntd.ru/document/566085656#6580IP

paccyXIeHusi «OT TPOTUBHOTO», OTJIMYaTh CBOWCTBA OT TPU3HAKOB,
dopmynupoBaTh OOpPAaTHBIE YTBEPKICHUSI.

Bropoii nenpi0 H3y4yeHUss TE€OMETPUHU SBISIETCA HCIONb30BAaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHWH KaK MaTeMaTHYeCKHUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydalolMiics [OKEH Hay4YUThCS
OTIPEICTUTh TEOMETPHUECKYI0 (UTYpPY, OMUCATh CIOBAMH JAHHBIN YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAAb 3€MEJIBHOTO YYacTKa, pacCYUTaTh HEOOXOIUMYIO IJIUHY
ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pa3Mephbl rapaxka sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIUTENbHAS JUHHUS B M3YYCHUH T€OMETPHUHU.
[lpu pemeHnu 3a7a4 MPAKTHYECKOTO XapakTepa OOYYaroIIUKCS yYUTCS CTPOHTH
MaTeMAaTUYeCKUE MOJICIM  pPEalbHBIX JKU3HEHHBIX CUTYyallMid, IPOBOAHTH
BBIUUCIICHUS U OIICHWBATh aICKBATHOCTh MOJTYYEHHOTO Pe3yIbTaTa.

KpaitHe BaxHO MOMUYEPKUBATH CBA3M TEOMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMHi, MOTHBHPOBATh HUCIIOJIB30BATh OMPEACIICHUSI TEOMETPUIECKIX (QUTYD
U TIOHSTHH, JIEMOHCTPHPOBATh NMPHUMCHCHHUE IOJYYECHHBIX YMEHUW B (PU3MKE H
TEXHWKEe. OTH CBs3W Hambonee sPKO BHIHBI B TeMmax «BekTopsi»,
«Tpuronomerpuueckue CcoOOTHOUIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

VYyeOnbiii kypc «['eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Ppa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢Gurypsl M UX CBoOMcTBay, «M3mepeHue
T€OMETPUYECKUX  BEIUYUH», <«JleKkapToBbI KOOpPAMHATHI HAa  IJIOCKOCTHY,
«BexkTopbly», «JIBuxkeHus rmiockoct», «IIpeodpazoBaHus mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henelnwo), B 8 kiacce — 68 yacoB (2 yaca B Hejemno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJZIEJIO).

COJEPXAHUE OBYUYEHUA

7 KIIACC

Hauanenbie nonstua reomerpun. Touka, npsimasi, OTPE30K, Jy4d. YTois. Buasl
yriioB. BepTtukansHble u cmexHble yriael. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHOCTh U NEPIIEHAUKYIIAPHOCTD IIPSAMBIX.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
[Iprmepsl CUMMETPUY B OKPYKAFOIIEM MUDE.

OCHOBHbBIE TIOCTPOEHHSI C TOMOILIBIO LUPKYJS U JIMHEHKU. TpeyrojbHHUK.
BricoTa, Mennana, OuccekTprca, uX CBOMCTBA.

PaBHOOEApEeHHBIE W  PaBHOCTOPOHHUN  TPEYrojbHUKH. HepaBeHCTBO
TPEYTroJIbHUKA.

CoiicTBa ¥ TpPU3HAKK PABHOOEIPEHHOr0 TpeyrojbHUKA. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U MPU3HAKKU MapaJuIeNIbHBIX MPsAMBIX. CyMMa yIrJioB TPEYroJIbHHUKA.
Bneninue yribl TpeyroJibHUKA.



[IpsMoyronbHbIld  TpeyronbHUK. (CBONMCTBO MEIHMAHBI MPSAMOYTOJIBHOIO
TpEyrojibHUKa,  IPOBEAEHHOM K  rumore”yse. IlpusHaku  paBeHCTBa
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOBHBIN TPEYTOJIBHUK € YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrie M OOoJIbLIEN CTOPOHE TPEYrobHHKA.
ITeprieHauKYJISAp U HAKJIIOHHAS.

I'eomerpruueckoe Mecto TOYeK. buccexkrpuca yria U CepeIMHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK N'€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTp MW Kpyr, XOpAa M JWaMeTp, HUX CBOWcTBAa. B3auMmHOe
PacCIIOIOKEHHE OKPYKHOCTH M npsiMoi. KacarenbHas m cekymias K OKPYKHOCTH.
OKpyX HOCTb, BHOHMCaHHasg B Yyroj. BnucaHHas u© oOnMCcaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIIACC

UYetwipéxyronpuuku. [lapamienorpamMmm, ero npu3Haku U cBoMcTBa. YacTHBIC
Cly4au TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOWCTBA M MPU3HAKHU.
[IpsiMoyTOJIbHAS Tparnemusi.

Merton ynBoenust Mmenuanbl. LleHTpanbHas cumMmerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa.

[TogoOue TpeyroabHUKOB, KoddduimeHnt moaoous. Ilpusnaku momoOus
TpeYroJbHUKOB. [IpruMeHeHne noao0us Mpyu peleHny MPakTUYeCKUX 3a1ad.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYroJibHUKa, TapajuienorpamMma, pomba u Tpaneuud. OTHOIICHHE IUIONIAAeH
oT00HBIX Puryp.

Breruuciienue iomanei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemernn
MPAKTHYECKUX 33/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOro yrila IPsIMOYTrOJIbHOTO TPEYTroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUrOHOMETpUYECKHe (YHKIIUH
yriioB B 30, 45 u 60°.

BrnmcanHble W UEHTPAIBHBIE YIVIBI, YTOJl MEXJAY KacaTeJIbHOW M XOPIOM.
VYrnel  Mexay XopaamMu M CeKylmIMMH. BnucaHHble W ONKMCaHHbIE
YEeThIPEXYTOJIbHUKH. B3auMMHOE pacnosiokeHue JByX OKpyxkHocteu. KacaHue
oKkpykHOCTel. OO11IKe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIIACC
Cunyc, xocuHyc, TaHrenc yramoB or 0 go 180°. OcHoBHOE
TPUTOHOMETpUUECKOe TOkecTBO. DOopMyIibl IpUBEICHMUS.



Pemenue TpeyroibHUKOB. TeopeMa KOCHMHYCOB M TEOpeEMa CHHYCOB.
Pemenue mnpakTUYecKWX 3aJad C UCIHOJB30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 mNpPoOU3BENEHUH OTPE3KOB XOpPJI, TEOPEMBI O MPOU3BEACHHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTebHOM.

Bektop, anuHa  (MOAynb)  BEKTOpAa,  COHANpPABIEHHBIE  BEKTOPBI,
MPOTUBOIIOJIOKHO  HAlpaBiICHHbIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTopamu. Pa3nojkeHue BekTOopa MO JIBYM
HEKOJUTMHEeapHbIM BekTopaMm. Koopaunatsl BekTopa. CkalsipHOE€ NpPOU3BEACHHE
BEKTOPOB, PUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTU. YpaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATAX, NMEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTo/ KOOPAMHAT U €ro
npUMEHEHHE.

[IpaBunbHble MHOTOYroJdbHuUKH. [InuHa okpyxHocTtu. ['pagycHas wu
paauaHHas Mepa yria, BBIYUCICHHE JUJIMH Jyr OKpyxHocTei. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (QUryp (3jeMeHTapHbIE
npencrapienus). [lapannensusiit nepenoc. [loBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUSI» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS TPOrpaMMbl y4eOHOTO Kypca
«"eomeTpus» XapaKTepU3yrTCA:

1) naTpuoTHYEeCKOe BOCIIUTAHME:

IIPOSIBJICHUEM HMHTEpEca K MPOLLIOMY M HACTOSLIEMY POCCUHCKOU
MaTeMaTUKHd, LEHHOCTHbIM  OTHOIIEHHWEM K  JIOCTUXKEHUSM  POCCHUMCKUX
MAaTEMAaTHUKOB M POCCHUMCKOW MaTEMATHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JTOCTIKEHUH B IPYTUX HAYKaX U MPHUKIAAHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN I'paKJIlaHWHA U peallu3allid €ro
MpaB, TMPEJICTABICHHEM O MAaTeMaTHYECKHMX OCHOBAaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp T'PaKJaHCKOro oOIlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKACHHUIO STUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM MPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTU4YeCKOM HAIMpaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO



o0pa3oBaHus Ha MPOTKEHUU BCEM KM3HM ISl yCNEIHOM MNpodecCHOHATbHOM
JESATENbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUMH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHAMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTU4ecKux OOBEKTOB, 3aJay, PEUICHHH, pacCyXIEeHUW, YMEHHUIO BHUIEThb
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAIIMEN B JECATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
npe/icTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJOBEKA, MPUPOJBI U
oOlIecTBa, MOHMMAaHUEM MATEMAaTUYECKOM HAyKH Kak c@epbl 4YelOoBEeYECKOH
NEATENIbHOCTH, ATANlOB €€ Pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHUS LIMBUIIM3ALUU,
OBJIQJICHUEM SI3BIKOM MAaTEMATHKA M MAaTeMaTHYECKON KYyJIbTYpOH KakK CpEICTBOM
NO3HAHMWS MHpA, OBJAJACHUEM MPOCTEHUIIMMH HABBIKAMH HCCIEIOBATEIBCKOM
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArOMOJIyYHs:

TOTOBHOCTBHIO IPUMEHSTh MaTEMAaTHUYECKHWE 3HAHUS B HHTEpPEcax CBOETO
3I0pOBbS,  BEIEHUA  3JI0pOBOro  oOpaza KM3HM  (3I0pOBOE  TUTaHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OUIMOKY M TaKOTO K€ MpaBa APYyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAllMEN HA IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUI PELICHUs 3aJa4
B 00JIaCTH COXPAHHOCTU OKPYKAIOIIEH Cpebl, IJIAHWPOBAHHUS TOCTYNKOB U
OLICHKM KX BO3MOJKHBIX IIOCJICACTBUM ISl OKPYXAIOLIEH Cpeabl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX IPOOIeM U MyTeH UX PEIICHHUS;

8) ajanTanus K M3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

TFOTOBHOCTBIO K JEHUCTBHUSM B YCIOBHUAX HEONPENEIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO JAEATEIBHOCTh, B TOM YUCIIE
YMEHHUE YUUTHCS y IPYTUX JIoJeHd, MpuoOpeTaTb B COBMECTHOH NEATEIbHOCTH
HOBBIEC 3HAHUS, HABBIKK U KOMIIETCHIIMN U3 OIBITA IPYTHX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM 4YHCIE
GopMynupOBaTH WU, MOHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KaK BbI30B, TpeOYIOIIMH KOHTPMEP, KOPPEKTHUPOBATH
IIPUHUMAEMBbIe PEIICHHUs] U JACUCTBUS, (POpMYyIHpPOBaTh M OLIEHUBATh PUCKU H
MOCJIECTBUSA, (POPMUPOBATH OIBIT.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS
ba3oBrblie 1oruvyeckue 1eicTBUA:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TOHSATHI, OTHOWIEHUH MEXIy TMOHATUAMHU, (HOPMYINPOBATH
OTpeAeNeHNs]  TOHSATHH, yCTaHABIWBATh  CYIIECTBEHHBI  MPHU3HAK
KjJaccu(uKaly, OCHOBaHUS i1 OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
POBOJIMMOTO aHATN3a;

BOCTIpUHUMATh, (OPMYIUPOBaTH M  NPEOOpPA3OBHIBATH  CYXKICHUSA:
yTBEpAUTEIbHBIE W OTpPHUIATENbHBIC, CIWHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;

BBISIBIIATH ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H M
npoTuBopeurss B (akTax, JaHHBIX, HAONIOJEHUSX H YTBEPKICHUSAX,
npejIaraTh KpUTEPHUH JUTSI BBISIBIICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JieNiaTh BBIBOJBI C WCIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX |
MHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN (MIPSMBIE U OT
NPOTHBHOIO), TPOBOJUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKa3aTelIbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh aApPTyMEHTAIMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BBLIOMpATh CIOCOO pelreHus ydyeOHOW 3adadd (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMpaTh Hauboliee TMOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciieoBareLCKue TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
dbopMyIHUpOBaTh BOMPOCH], (UKCUPYIOIIHME MPOTHBOPEUHE, MpodIemMy,
CaMOCTOSITETILHO ~YCTaHABIMBAaTh HWCKOMOE W JaHHOE, (QOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITEIPHO COCTABICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTeMaTHIECKOTO 00BEKTAa, 3aBUCHMOCTEH 00bEKTOB MEX Ty COOOI;
CaMOCTOATENTHHO (POpMYyIHUPOBATH 00OOIIEHNS W BBIBOJBI MO pe3yjbTaTam
POBEIEHHOTO HAOIIOIEHNs, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TAKXKE BBIJIBUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJIATH HEJOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIUU, JaHHBIX,
HEOOXOJUMBIX JIJIS PELICHUS 3a]1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (DOPM MpEICTABIICHHUS;



BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU © WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHOM Trpadukoil u uX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HH(POpPMALMU IO KPUTEPHUSIM, MPEITIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIPUHUMATh U ()OPMYIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBHSIMU
U 1EJSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHCHMECHHBIX TEKCTaX, J1aBaTh MOSCHECHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATH IMOJTYyUYEHHBIN pe3y/IbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4d, BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHApPY)XMBATh PA3JIUYME M CXOJICTBO ITO3WUIIUN, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJbTaThl  PEIICHUS 3aJ1auu, OKCIICPUMEHTA,
UCCJICIOBAHMUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh (JOpMAT BBICTYILUICHHUS
¢ yu€ToM 3aja4 NMPE3CHTAINHA U OCOOCHHOCTEH ayUTOPHH;

MOHMMATh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHONH W WHANBUIYaJIbHON
paboThI NP pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEeThbHOCTH, TIAHUPOBATh OPraHU3AIINIO
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXXJlaTh MPOIECC U pe3yiabTaT paboThl, 0000IATE MHEHHSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMEeH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIIMHUPOBATh CBOM JEUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTaBIIAThH IUIAH, aJITOPUTM pELIeHUs 3aAaud (WM €ro
4acTh), BBIOMpaATh CHOCOO pEIIeHUs] ¢ YYETOM HMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOUW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pelIeHrs MaTeMaTUYeCKOM 3a/1auu;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPU PELICHUH 3a]1auH,
BHOCUTb KOPPEKTUBBHI B JAESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLIECHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENN U
YCIOBUSM, OOBSICHATh NPUYMUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LIEJH,
HaXOJUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKUE (DUTYPBI, ONpPENENiATh UX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeXKU M0 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHWHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTe pa3zMepbl 3THUX
0OBEKTOB TIO TIOPSAJIKY BETUYHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1auaM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCMOJIH30BaTh
IPU3HAKK U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUH 33/1a4.

[IpoBOAUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a]1a4.

OrnpenensaTs napauieIbHOCTh MPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yer
¢ HUMHM cekymada. OnpeaensaT napayieIbHOCTh NPSIMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemrats 3a7aumn Ha KileTyaToi Oymare.

[IpoBOANTL BBIYHCICHUS W HAXOIUTh YHCJIOBBIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHX 33aJayax C HCIOJIb30BAHUEM CYMMbI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpH
MepeceYeHrn JIByX IMapajyIeIbHBIX TPSMBIX CeKylled. Pemate mpakTuyeckue
3a7]a4i Ha HaAXOXKJICHUE YTIJIOB.

Bnagers TOHSATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICNISTh
OMCCEKTPHUCY yIJIa U CEPEAUHHBIN MEPIICHINKYISIP K OTPE3KY KaK TeOMETPUUICCKHE
MecTa TOYEK.

dopmMynUpoOBaTh OMPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY>KHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMH. Y METh MMPUMEHSITh 3T CBOMCTBA MPU
pEIIEHUH 3a/a4.

BinageTs moHsATHEM OMMCAHHON OKOJIO TPEYroJbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llomp3oBaTbes pakTaMu O TOM, YTO OMCCEKTPHCHI YTJIOB



TPEYroJIbHUKA IIEPECEKAlOTCs B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
NEPIEHAUKYIIAPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJJHOU TOYKE.
BiageTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOMU O
MEPIIEHAUKYIIAPHOCTH KacaTeIbHOU U paguyca, IPOBEAEHHOIO K TOYKE KACaHUs.
ITonp30BaTbCs NPOCTEHIIMMHU I'€OMETPUUYECKUMU HEPABEHCTBAMU, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.
IIpoBOAUTE OCHOBHBIE IT€OMETPUYECKUE TIOCTPOCHUS C IMOMOILBIO LIUPKYIA U
JINHEWKMU.

K xoniy oOyuenus B 8 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
peAMETHBIE PE3YJIHTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BaThCS UX CBOMCTBAMU IIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners moHsiTueM cpeHed JIMHUU TPEYroJdbHUKA U Tpameluu, MPUMEHSTh
X CBOWMCTBa MpHU pPEIICHUU TeoMeTpuueckux 3anad. [loap3oBaThCs Teopemoi
daneca ¥ TEOPEMOI 0 IPOMOPITUOHATBHBIX OTPE3KAX, MPUMEHATH UX JIJIs PEIICHHUSI
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh NPU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPHUUECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MATEeMaTUYECKYH) MOJEIb B TMPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnanerp TOHATUSIMM CHUHYyCa, KOCHHYca U TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU HOHATUSAMU ISl pPELICHUS
NPaKTUYECKUX 3a]1a4.

Boruucnsars (pa3nuuHbIMU CIOCO0aMH) TUIOMIAAb TPEYTOJbHUKA U TUIOMIAIH
MHOTOYTOJIBHBIX ~ Quryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMeHsSTh OJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1auax.

Brnanerp NOHATUSMH BIOMCAHHOTO M UEHTPAJIbHOTO YIJIa, HCIOJIb30BAThH
TEOPEMBI O BIMCAHHBIX YIJIaX, YIiax MEXKAY XOpAaMu (CEKyIIUMHU) U YTIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MOHSATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a/a4.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIH JJIs 334 peaibHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koHmy oOyuenuss B 9 kJjacce o0OydYarolMiicsi TOJTYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:



3HaTh TPHUTOHOMETpUYECKHE (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C WUX
MMOMOIIBI0  Pa3IMYHBIC DJEMEHTHI TMPSMOYTOJBHOTO TPEYTOJbHUKA («PEIICHHE
MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U YTJIBI JTsI HeTAOJWYIHBIX 3HAYCHUH.

[Tonp3oBaThCs popMysiaMu MPUBEICHUS U OCHOBHBIM TPHUTOHOMETPUYCCKUM
TOXKJECTBOM [IJI1 HAXOXKJCHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUICCKUMHM
BEJIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pEIICHUE TPEYrOJIbHUKOBY»), MPUMEHATh WX IPH
PEIICHUH TeOMETPUUECKHX 3a]1a4.

Brnagets moHsATHMSAMU  TipeoOpa3oBaHUS — TOJO0OWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MMPOU3BOIBHBIX
buryp, ymMeThb BBIYUCISTH JUIMHBI M HAXOIWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOA00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThCSA BEKTOpAMH, IMOHUMATh HMX TEOMETPHYCCKHH W (HHU3UYECCKUI
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3ajad.
[TpuMeHSATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS JIJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJIMHAT Ha TUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH T€OMETPUYSCKHUX U TTPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUIMHBI JTyTH OKPYXKHOCTH W paJdaHHOW MEphl YIJIa, YMETh BBIYHMCIATH IUIOIIAb
Kpyra u ero 4acteil. [IpuMeHsTh IMOTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WM TEHTPBI) CUMMETPHH (HUryp, HPUMEHSTh JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJIEIH IS 33129 PETbHOM KM3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHECHHEM IOA00HMS W TPUTOHOMETPHUYCCKUX (PYHKIHMHA (TMOJIB3YSICh, T
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoJsm4yecTBO yacos
HaumeHoBaHue pa3aesioB U TeM
Ne /i Kontpoabubie | IIpakTnueckue
MPorpamMmal Bceero
padoThI padoThI
IIpocrenme reomeTpudecKue
1 ¢durypsl u ux cpoiictsa. Usmepenue 14
r€OMETPUUECKUX BEITUYUH
2 TpeyroapHUKH 22 1
3 [TapamienbHbie PsIMbBIE, CyMMa 14 1
YIJI0B TPEYTOJIbHUKA
OKpyKHOCTb U KPYT.
4 Py pyr 14 1
['eomeTprueckue nmoCTpOCHUs
5 [ToBTOpEeHue, 00001IeHNE 3HAHUI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0




8 KUIIACC

KoJsm4yecTBO yacos
HaumeHoBaHuUe pa3aesioB U TeM
Ne ii/m KonrTpoabubie | IlpakTuueckue
MPOrpamMmaI Bceero
padoThI padoThI
1 YeTbIpEXYTroIbHUKH 12 1
Teopema Pasieca 1 Teopema o
2 MPONOPILIMOHAIIBHBIX OTPE3KaX, 15 1
NO00HBIE TPEYTOJIbHUKU
IInomans. Haxoxknenue miomiaaei
3 TPEYTOJILHUKOB U MHOTOYTOJIbHBIX 14 1
buryp. [Tnomaau nogoOHBIX GUTyp
4 Teopema I[Iudaropa u Hauana 10 1
TPUTOHOMETPUU
YTbl B OKpYKHOCTH. BrincanHele u
5 OMMCAHHBIE YETHIPEXYTOJIbHUKHU. 13 1
KacarenbHble k OKpykHOCTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpEeHME, 0000IICHIE 3HAHUI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0




9 KUIIACC

KoJsm4yecTBO yacos
HaumeHoBaHue pa3iesioB U TeM
Ne i/ KonrTpoabubie | IlpakTuueckue
MPOrpamMmal Bceero
padoThI padoThI
Tpuronomerpus. Teopemsl
1 KOCHUHYCOB U CHHYCOB. Penienue 16 1
TPEYTrOJIbHUKOB
ITpeobGpazoBaHue moa00us.
2 Merpuueckre COOTHOLICHUS B 10 1
OKPY>KHOCTHU
3 BekTopsl 12 1
4 JlexapTOBBI KOOPAUHATHI HA 9 1
IJIOCKOCTH
[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
5 J[MMHa OKPYXKHOCTH U IUIOIIA/Ib 8
Kpyra. Beruuciienue miomanemn
6 JIBUKEHUS TUIOCKOCTH 6
7 IToBTOpEHme, 0000IIEeHNE, 7 )
CHUCTEMAaTH3ALINS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




