MYHUUUNAJIbHOE BIOAXKETHOE OBLLLEOBPA3OBATE/IbHOE YYPEXAEHUE

«LEHTP OBPA3OBAHMA N215»

AHHOTALIUSA
K Kypcy
«leomeTpua»

(ansa 7-9 knaccos obpasoBaTe/ibHbIX OpraHMU3aLnii)

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouass mporpamma mno ydeOHOomy Kypcy '"I'eomerpus" mist oOywaromuxcs 7-9 KiaccoB
pazpabotaHa Ha ocHoBe @enepanbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa
OCHOBHOTO 00mero oOpa3oBaHus C Y4ETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
MpeIbsIBISEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHHUIO, U TPaTUIUIl pOCCHIICKOro 00pazoBaHus,
KOTOpBbI€ 00€CIEUNBAIOT OBJIA/ICHUE KIIFOYEBBIMU KOMIIETEHIIUSAMHU, COCTABJISIONUMH OCHOBY /IS
HENpPEepbIBHOIO O00pa30BaHUS M CaMOPA3BUTHUS, a TaKKE IEJIOCTHOCTh OOLIEKYJIBTYpHOTO,
JMYHOCTHOTO M TO3HABAaTEIbHOTO Pa3BUTHUA oOOywaromuxca. B mporpamMme yuTeHbl uzpeu u
nosioxeHuss KoHnenuu pa3BuThs MateMaTH4eckoro oOpazoBaHusi B Poccutickoit deneparumn.
B smoxy mudpoBoit Tpanchopmanuu Bcex cdep YeIOBEUECKOW AEATeIbHOCTH HEBO3MOXKHO
cTaTh O0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTH4YeCKOW IMOATOTOBKH.
Vike B IIKOJIE MaTEMATUKA CITYXKHUT ONIOPHBIM IIPEIMETOM JUIS H3yYEHHsI CMEXKHBIX AUCLUIUINH, a
[IOCJI€ ILKOJIBI pPEealbHOM HEOOXOJMMOCTbIO CTAHOBHUTCS HENpepbIBHOE OOpa3oBaHHUE, YTO
TpeOyeT MOJIHOLEHHOM 0a30Boil 001e00pa3oBaTeNbHOW MNOJArOTOBKH, B TOM YHUCIE M
MaTeMaTU4ECKOM.

O10 O0O0YyCIOBIEHO TEM, 4YTO B HAllM JHU PacT€T YUCIO MNpodeccuil, CBA3aHHBIX C
HEIOCPEICTBEHHbIM IIPUMEHEHHEM MaTeMaTHKH: U B cdepe 3KOHOMMKHM, U B Ou3Hece, U B
TEXHOJIOTUYECKUX OO0NacTsIX, W Jake B TyMaHMTapHbIX cdepax. Taxum oOpa3om, Kpyr
IIKOJIBHUKOB, JJIs1 KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM [IPEIMETOM, PaCIIUPSAETCSL.

[IpakTryeckas MOJIE3HOCTh MATEMAaTHUKU OOYCIIOBJIEHA TE€M, 4TO €€ MpPEeJMETOM SBISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYphl HAIllEro MHpa: MPOCTPAHCTBEHHbIE ()OPMBI M KOJIMUECTBEHHBIE
OTHOLIEHHsSI OT HPOCTEHIIMX, YCBAaMBAEMBbIX B HEMOCPEACTBEHHOM OIbITE, O JOCTATOYHO
CJIO)KHBIX, HEOOXOJMMBIX JUIs Pa3BUTHsS HAy4YHBIX W NPUKIAIHBIX uaed. be3 KOHKpeTHbIX
MaTeMaTU4YeCKUX 3HAHUN 3aTPyJHEHO NOHMMAaHME MPHUHLHUIIOB YCTPOWCTBA M HCHOJIB30BAHUSA
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HHTEpPIpETals pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMHUYECKOM, MOJUTHYECKOW HH(popMalmu, ManodpdeKTuBHA MOBCEHEBHAs MPAKTUUECKas
JESITeNbHOCTh. KakIOMy 4YEOBEKYy B CBOEH JXW3HHM NPUXOJUTCS BBINOJHATH PAacuéTel U
COCTaBJIATh AITOPUTMBbI, HAXOJAUTh U IPUMEHATH (POPMYIIbI, BIAJETh MPAKTUYECKUMHU MTpUEMaMU
TreOMETPUYECKUX HM3MEPEHUH W MOCTPOCHWM, YuTaTh MH(OpPMAINIO, NMPEACTaBIEHHYIO B BHJIE
TabMUI, JAMarpaMM M TpaUKOB, JKUTh B YCIOBHUAX HEONPENENEHHOCTH M TOHUMATh
BEPOSATHOCTHBIN XapakTep ClydyailHbIX COOBITHH.

OHOBpPEMEHHO € pacIIUpeHueM cdep MpUMEHEHHS MaTeMaTHKH B COBPEMEHHOM OOIIECTBE
BcE OoJiee BaKHBIM CTAHOBUTCS MAaTEeMaTUYECKUH CTWIb MBINUICHHS, MPOSBIAIONIMICI B



oTpeieNIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce n3yueHust MaTeMaTUKH B apceHall MpUEMOB U
METOJIOB MBIIIUICHUSI YEIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOUYAIOTCS MHIYKLIUS W ACTYKLUS,
0o0oOmmenne W KOHKPETH3allMsl, aHalIW3 M CHHTE3, KiIacCH(UKAIMs M CHCTeMaTH3alus,
abctparupoBanue ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX MMOCTPOCHUH, CIIOCOOCTBYIOT BHIPA0OTKE
yMeHus: (HOpMyTUpOBaTh, OOOCHOBBIBATh M JIOKAa3bIBATh CYXICHUS, TEM CaMbIM Pa3BUBAIOT
JIOTMYECKOe MBINUIeHHe. Benymas poip NPUHAAISKAT MaTeMaTHKe W B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAaHUH YMEHHUH JIeCTBOBATH IO 3aJlaHHBIM
JITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIE W KOHCTPYHMPOBATh HOBHIE. B mmporecce pemeHus
3aa4 — OCHOBOU y4eOHOH NesTeTHbHOCTH Ha ypOKaxX MaTeMaTHKH — Pa3BUBAIOTCS TaKXkKe
TBOpYECKas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuenne wmaTeMaTuke Ja€T BO3MOXKHOCTH pa3BUBaTh y OOYdYaIOMUXCS TOYHYIO,
panroHaNBHYI0 U UHPOPMATUBHYIO pedb, YMEHUE OTOMPATh HanOOJIee TIOIXOISIINE S3bIKOBHIC,
CHMBOJIMYECKHE, TpapUUecKue CpeIcTBa Ui BBIPAKEHUS CYKICHHH U HarJsIHOTO WX
MPEACTaBICHHUS.

Heo0xoMuMbIM KOMITOHEHTOM OOMIECH KYJIbTyphl B COBPEMEHHOM TOJIKOBAHUM SIBIISIETCS
oOr1ee 3HAKOMCTBO C METOJIaMH TO3HAHUS JCHCTBUTEIHHOCTH, TPEACTABICHUE O MpEeIMeTe U
METOJIaX MaTeMaTHKH, UX OTINYHNA OT METOJOB JAPYIHMX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK,
00 0COOEHHOCTSIX NMPUMEHEHHsS MATeMAaTHKH JUIsl PEeIleHUs HAayYHBIX M TMPHUKIAIHBIX 3a7ad.
Takum oOpa3om, marematnyeckoe oOpa3oBaHHE BHOCHT CBOH BKJIaJ B (hopMHpoBaHHE 0OLIEH
KYJIBTYpHI YeJIOBEKA.

W3yueHne wmaTeMaTHKH TakKe CIOCOOCTBYET JCTETHUYECKOMY BOCHHUTAHUIO YEIOBEKa,
MOHMMAHUIO KPacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PACCYXICHWUH, BOCIPHUATHIO
reOMETpUIECKUX (hOpM, YCBOCHHUIO UIe CHMMETPHH.

HEJA N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MartemMaTHKy y»e 3aTeM yYUTh HaJ0, YTO OHA YM B MOPSAOK MPUBOJIUTY, — MUCAT BEIUKHM
pycckuilt yuensli Muxaun BacunbeBud JloMoHOCOB. I B 3TOM COCTOMT OJHAa W3 ABYX LieNel
o0yueHusi TeOMETPUHU KaK COCTaBHOM YaCTHM MaTeMaTHKH B IIKOJIe. DTOM IENH COOTBETCTBYET
JOKa3aTellbHasl JIMHUS TpernojaBanus TeoMmerpuu. Crenys TpencTaBiIeHHOW —paboueit
mporpaMMe, HauyMHas C CEAbMOIO Kjacca Ha YPOKax TeOMEeTpUH OOydaloUIuics y4UTCS
MIPOBOJUTH JI0OKa3aTeIbHbIE PACCYKICHHS, CTPOUTH JIOTUYECKHUE YMO3AKIIIOUEHUS, JT0Ka3bIBATh
WCTUHHBIC YTBEP)KICHHUS U CTPOUTH KOHTP MPHUMEPHI K JIOKHBIM, MIPOBOAUTH PACCYKICHHUS OT
«MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpATHBIC YTBEPIKICHHUS.
VY4eHUK, OBJAJEBIIMN HCKYCCTBOM pacCyXkaaTb, OyIeT MPUMEHSITb €ro W B OKpYKaroleu
KU3HU.

Kak nucan reometp u nenaror Urops ®@enoposuy Hlapbirus, «1roapMu, TOHUMAIOUIUMH, YTO
Takoe JI0Ka3aTeibCTBO, TPYAHO M Ja’kKe HEBO3MOXKHO MAHUMYIHPOBaTh». M B 3TOM COCTOUT
Ba)KHOE BOCIHUTATEIILHOE 3HAYCHHE WM3YYCHUS TeOMETpPUH, MPUCYIee UMEHHO OTEYECTBEHHOMU
MaTeMaTH4eCcKOW IKoyie. Bmecte ¢ TeM aBTOpBI MPOrpaMMbl MPEIOCTEPEraroT y4YUTENs OT
u3nuiHero (GopManu3Ma, OCOOEHHO B OTHOIICHHMM Hayal M OCHOBaHWM T'€OMETpPHUHU.
Opanny3ckuit Mmarematuk JKan J[peqoHHE 1O 3TOMY MOBOAY BbICKa3zalcsi Tak: «UTo Kacaercs
JeTMKaTHON MpoOIeMbl BBEICHUSI «aKCHOMY», TO MHE Ka)KETCS, UTO Ha MEPBBIX MOpax HYKHO
BOOOIIIE U30eraTh MPOU3HOCUTH caMO 3TO ¢iI0BO. C IpYyroi e CTOPOHBI, HE CIEAYeT YIyCcKaTh
HU OJTHOM BO3MOKHOCTH JaBaTh MPUMEPHI JTOTHYECKUX 3aKITIOUYEHUN, KOTOpBIE KyJa B OONbIIei
Mepe, 4YeM HAed AaKCUOM, SBJISIOTCS UCTUHHBIMM UM €IMHCTBEHHBIMH JIBUTaTENIIMU
MaTeMaTHYECKOTO MBIIIJICHUS.

Bropoil nenbo M3ydyeHHs T€OMETPHUM SIBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpHU
pEelIeHUN KaK MaTeMaTHUYeCKHX, TaK M MPAKTUYECKUX 3a/lad, BCTPEUAIOIIMXCS B PpeaJbHOU
®u3HU. OKOHYMBIIMK KypC T€OMETPHHU IIKOJIBHUK JOJKEH OBbITh B COCTOSIHUM OMPEIEIUTH
TeOMETPHUYECKYI0 (UTYpPY, OMHCATh CIOBAMU JAHHBIA YEPTEX WM PUCYHOK, HAUTH TMIIOMIAIb
3eMENBHOTO YyYacTKa, pacCuuTaTh HEOOXOIMMYI0 JJIMHY ONTOBOJIOKOHHOTO Kalemst Win



TpeOyemble pa3Mephl Tapaxka il aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIUTEIbHAS
JIMHUS B HU3Yy4YCHUU TEOMETPUM B IIKose. JlaHHAs NpakTUYecKas JIMHUA SBISETCA HE MEHee
BaXHOH, ueM nepBast. Emé Ilnaton npeanuceiBan, yTo0bl «rpaxaane [IpekpacHoro roposia HU B
KOEM CIIyyae He OCTaBJIIIM T€OMETPHUIO, BEJb HEMAJIOBAXHO Jake MOOOYHOE €€ MPUMEHEHUEe —
B BOCHHOM JI€JIE J1a, BIIPOYEM, U BO BCEX HAayKaxX — JUIs JIYYIIETO UX YCBOCHUS: Mbl BE/Ib 3HAEM,
Kakas OeCKOHEYHass pa3HUIAa CYIIECTBYET MEXIy YEIOBEKOM NPUYACTHBIM K T€OMETPUU U
HENPUYAaCTHBIMY». [lJI1 3TOro Y4YMTEN0 PEKOMEHIyeTcs IMOAOUpaTh 3aJadd MPaKTHUYECKOTO
XapakTepa I pacCMaTpUBAeMbIX TEM, YYHUTh JETEM CTPOUTh MAaTEMaTHYECKHE MOJAEIN
pEaIbHbIX JKU3HEHHBIX CHUTYyallMi, NPOBOJUTH BBIYMCICHUS U OLIEHUBATh aJICKBaTHOCTh
IIOJY4eHHOTO pe3yapTara. KpaliHe BaXHO IOAYEPKHMBATH CBA3M TE€OMETPUH C APYTHMH
npeaMeTaMu, MOTHBUPOBATh HCIOJIB30BATh OMPEICICHUS T€OMETPHUUECKUX (UTYp U TOHSATHIH,
JEeMOHCTPUPOBATH MPUMEHEHHE MOTYYEHHBIX YMEHHI B (PU3MKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJHBI B TeMax «BekTopb», « TpUroHoMeTprudeckue COOTHOIEHUD, «MeTo KoopAruHaT»
u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4yeOHOMYy IulaHy B 7—9 kjaccax wu3ydaercss yueOHBIM Kypc «['eomerpus»,
KOTOPBIN BKIIFOYAET CIIEAYIOIINE OCHOBHBIC pa3/iesbl coepxkanus: «['eomerpruueckue Gurypsl u
UX CBOWMCTBa», «/3MepeHne reoMeTpuuecKux BEIUYUHY», a Takke «JlekapTOBbl KOOPAMHATHI HA
IUTOCKOCTY, «BekTops», «/[Brmkenus mrockoctn» u «IIpeodpazoBanust moaoous».

VY4eOHbIi TUTaH MpenrycMaTpruBaeT W3ydeHHe TeOMETpHH Ha 0a30BOM YpOBHE, UCXOJs M3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM TOJ1y, BCEro 3a Tpu roja o0ydenus — He MeHee 204 Jacos.

COILEPKXAHUE YYEBHOI'O KYPCA "TEOMETPUA"

7 KJIACC

Hauvanbabie mnousaTHs reomerpuu. Touka, mpsiMas, OTpPE30K, Jiyd. Yros. Buubl yrios.
Beptukanbaeie u  cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJbHUK.
[NapanienbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOWCTBA OCEBOW cMMMeETpuH. [IpuMepsl cUMMETpHUH B
OKPY’KaIOIlIEM MUpE.

OcHOBHBIE MTOCTPOCHHS C MOMOIIbIO LUPKYJIS U JMuHeiiku. TpeyroiabHuk. BeicoTa, Meauana,
OuccekTpuca, UX CBOICTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa ¥ MpU3HAKU  PABHOOENPEHHOro  TpeyrosbHUKA. [Ipu3Haku  paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa U MPU3HAKY MapallIeNbHBIX NpsAMbIX. CyMMa yrioB TpeyrojibHuKa. BHenrHue yribl
TpPEeYroJbHUKA.

[IpsiMOyronpHelii  TpeyroibHUK. CBONCTBO MEIWaHbl NPSIMOYrOJIBHOIO TPEYroJbHUKA,
NpoBeNEHHOW K rumoTeHy3e. Ilpu3Haku paBeHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB.
[IpssMOYTOIBHBIN TPEYTrONIBHUK € yriioM B 30°.

HepaBencrBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHHKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o OOJIbIIEM yriie v OOJIbIICH CTOPOHE TpeyroibHuKa. [leprneHuKyasp U HaKJIOHHAas.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepeiMHHBIA MEPIEHAUKYISIP K OTPE3KY
KaK T€OMETPUUYECKHUE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOpAa U TUaMEeTp, UX CBOWCTBA. B3auMHOE pacnoyioxkeHUE OKPYKHOCTH
n npsmou. KacarenbHas W cekymas K OKpPYXHOCTH. OKpYXHOCTb, BIUCaHHas B YroJ.
Bnucannas u onvcaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC



Yersipéxyronbauku. [lapamienorpamMM, ero mnpusHakd U cBoWcTBa. YacTHele cilydau
napajiesiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), MX NMPU3HAKH U CBOicTBa. Tpamerms,
paBHOOOKas Tparnemus, e€ cBoiicTBa U npu3Haku. [IpsaMoyroapHas Tpanemus.

Meron ynBoenus Menuasbl. lleHTpanmbHas cummerpus. Teopema @aneca ¥ Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiapbHUKOB, KOdpuIueHT mnomodus. I[lpu3Haku moOn00Us TPEYroJLHUKOB.
[Ipumenenue noaooust P PELIEHUH IPAKTUUECKUX 3a1a4.

CpoiictBa miomaneil reomerpuueckux ¢uryp. dopmynsl A8 IIIOMIATU TPEYroJbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TIIoMAeH M0100HBIX QUryp.

Boruncnenue miomaseil TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHun NPaKTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAaHT€HC OCTpPOro yrjla MpsSMOYrOJIbHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXAEeCTBO. Tpuronomerpuueckue GyHkuu yrios B 30°, 45° u 60°.

BrnucanHbple M LEHTpanbHBIE YIUIBI, YroJl MEXKIY KAacaTelIbHOW W XOpPAOW. YTIUIBI MEXIy
XOpJAaMH M CeKyIIMMH. BrnucaHHble M ONMCAHHbIE YeTHIPEXYrOJbHUKHU. B3aumHoe
pacrnosio’)keHue JByX OKpyxkHocTei. Kacanme okxpyxHocteit. OOmue kacaTtelbHbIEe K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKAECTBO.
@OopMyIIbl IPUBEICHUS.

Pemenue tpeyroapHuKoB. TeopeMa KOCUHYCOB U TeOpeMa CHHYCOB. PellleHne nmpakTHuyecKux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeIeHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TeopemMa o KBaJpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAynp) BEKTOpa, COHANpPaBJICHHbIE BEKTOPbI, MPOTHUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpald Hal
BekTOpamu. Pa3nokeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexkapTOBBI KOOPAMHATHI HA TUIOCKOCTH. Y PaBHEHHs MPSMOIl U OKPYKHOCTU B KOOpJIMHATAX,
nepeceyeHre OKPYKHOCTEH U IpsIMbIX. MeTo 1 KOOpIMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJBHUKH. J{mMHA OkpyXHOCTH. ['pagycHas W paauaHHas mMepa yria,
BBIYMCIICHUE JIMH IyT OKpykHocTeil. [Inomanp kpyra, cektopa, cermeHTa.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (GUryp (3JIeMEHTapHbIE MPEACTABICHUS).
[Tapannensubiii neperoc. [IoBopoT.

IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

OcBoeHue yqe6Horo Kypca ((reOMeTpI/ISI» JOJIDKHO o0OecreynuBaTh JOCTHIXCHUC Ha YPOBHC
OCHOBHOI'O O6I_HCFO 06pa30BaHI/I$I CICAYIOMUX JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U NPCIAMCETHBIX
O6paSOBaTCJ'II>HbIX PE3yJIbTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYyHOCTHBIE  pe3ylbTaThl OCBOEHHMS MpOrpaMMbl  ydeOHoro Kypca  «l'eomerpusi»
XapaKTEPU3YIOTCS:

IIarpunoTnyeckoe BoCIUTAHHUE:

IIPOSIBJICHUEM HHTEpPECA K MPOIIOMY U HACTOSIIEMY POCCUICKON MaTEMAaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTIKEHHUSAM POCCUMCKUX MAaTEMAaTUKOB M POCCUHCKOM MaTeMaTUYECKON
IIKOJIBI, K MCIIOJIb30BAHMIO ITHX JTOCTHKEHUH B IPyTUX HAyKax U MPUKIAJHBIX cepax.

I'paxaanckoe H JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:



TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpakJaHWHA H pealiu3allid ero Ipas,
MPEJICTAaBJICHAEM O MAaTeMaTUYEeCKHX OCHOBaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUW, TMPOLEAYp TPakJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTBIO K
OOCY)KJICHHIO 3TUYCCKUX TPOOJIEM, CBS3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHKCHUHN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATBLHO-3TUYCCKUX IPUHIIUIIOB B ACITEILHOCTU YYEHOTO.

TpyaroBoe BociuTanue:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUHM MPAKTUYCCKUX 3a]a4 MaTeMaTHYeCKOU
HAIPaBJICHHOCTH, OCO3HAHUEM BOKHOCTH MATEMAaTHYECKOTO 00Pa30BaHUS HA MPOTSHKEHUU BCEH
KU3HU IS YCIIEITHOW TTPO(HECCUOHATLHOM JISATSIILHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAHHBIM BBIOOPOM H TIOCTPOCHUEM WHIMBUAYAILHONH TPacKTOPUU OOpa3oBaHUS U
KU3HECHHBIX TUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH.

JcTeTH4YeCcKoe BOCIIUTAHUE!

CIIOCOOHOCTBIO K OSMOIIMOHATLHOMY M 3CTETUYCCKOMY BOCHIPHUATHIO MAaTeMaTHYSCKUX
00BEKTOB, 3aja4, PEUICHHUH, PacCyKICHUH; YMEHHUIO BUIETh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOT O MO3HAHUS:

OpHCHTAIIeH B JEATCIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUHBIX IPEACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHUPOJBI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak c(epbl YeloBEUeCKOW JESITeTbHOCTH, JTAaloB €€ pa3BUTHSA W
3HAYUMOCTH JISl PA3BUTHUS [TUBUIIH3AINH;

OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH W MAaTeMaTHYeCKOW KYJIbTYpOHW KaK CPEICTBOM ITO3HAHHUS
MHpa;

OBJIQJICHUEM IPOCTECUIITIMHU HABBIKAMH UCCIICIOBATEIILCKOM JIEITECIHHOCTH.

duznyeckoe BOCHNUTAHNE, (POPMHUPOBAHHE KYJBTYPHI 310POBbSI W SMOIMOHAIBLHOTO
OJ1aronmoJryyms:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUeCKUe 3HAaHUS B MHTEpPEcax CBOETO 3J0POBbs, BEICHHS
3I0pOBOT0 00pasa >KM3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHSATHNA U OTIBIXA,
perynsipHas (pu3uYecKas aKTHBHOCTH);

c(hOopMUPOBAHHOCTHIO HaBBIKA pedIeKCUM, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO
e TpaBa APyroro 4eaoBeKa.

JK0JIOTHYECKOe BOCIIUTAHUE:

OpUEHTaIle Ha MpPUMEHEHHEe MaTeMaTUYeCKUX 3HAHUU MJIs pelleHds 3ajad B 00JIacTH
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJICICTBUH ISl OKPYXKAIOIIEH CpPeIbl;

OCO3HaHHEM TJI00aTBHOIO XapaKTepa SKOJIOTHYECKUX IPo0ieM U MyTel X perieHusl.

JIMYHOCTHBIE  pe3yJbTaThbl, oO0ecleyuBaOIIMe AJANTANUI0 00yYawiuerocssi K
U3MEHAIOIHMMCS YCJIO0BHAM COLHAILHOM M NPUPOAHOI cpeabl:

TOTOBHOCTBIO K ISMCTBUSIM B YCIOBHX HEONPEAEIEHHOCTH, TIOBBIILIEHUIO YPOBHSI CBOCH
KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO JIeTEIbHOCTh, B TOM YHMCIIE YMEHUE YUUTHCS Y APYTUX
mozel, mpuoOpeTaTh B COBMECTHOM /1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKA U KOMIIETCHLIUH U3
OIIbITA JAPYTUX;

HE00X0AMMOCTBIO B ()OPMHUPOBAHNYU HOBBIX 3HAHUH, B TOM 4Hcie (GOpMyIHMpOBaTh UAEH,
MOHATUS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHCIIE PaHEEe HE U3BECTHBIX, OCO3HABAThH
neGUuIuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATH CBOE Pa3BUTHE;

CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHUMATh CTPECCOBYIO
CHUTYAlIMIO KaK BbI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMBbIE PELICHUS U
nencTBus, GOPMYIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBHSL, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MeTaHpeHMCTHLIC pe3yiIbTaTbl OCBOCHHA IMMPOrpaMMbI yqe6Horo Kypca ((FCOMeTpI/I}I»
XapaKTCPU3YIOTCA OBJIAJICHUCM YHUBEPCAIbHbIMU ROZHACAM EJ1bHbBIMU deﬁcm@uﬂmu,



VHUBEPCAIbHLIMU KOMMYHUKAMUGHBIMU OeliCMEUIMU u
VHUBEPCAIbHLIMU PESYAAMUBHBIMU OCUCBUAMU.

1) Vuuseepcanvnvie noznasamenvhuie Oeticmsus obecneuugarom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcsa (0ceoeHue mMemooos NOZHAHUS OKPYHCAIOWe20 MUpd,
npuMeHenUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, YMeHuti pabomamo ¢ uH@opmayuel).

Ba3oBble 1oruyeckue neicTBus:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUN MEXly TOHATUSIMH; POPMYIUPOBATH ONPEACICHUS IOHATHI;
yCTaHaBIIMBATh CYIIECTBEHHBIH MPU3HAK KJIAaCCH(PUKALINU, OCHOBAHUS [T 0000IICHUS 1
CpPaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, POPMYIMPOBATH U MPe0oOpPa30BbIBATH CYKICHUS: YTBEPAUTEIbHbBIE U
OTpULATENbHbIE, €MHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHUs B (PaKTax,
JAHHBIX, HAOIOJCHUSAX U YTBEPKACHUSAX; MIPEUIaraTb KPUTSPUH VISl BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeTIaTh BBIBOJIBI C MICTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JIETYKTHBHBIX U HHYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3bupath JoKa3aTeNIbCTBA MAaTEMATHUYECKUX YTBEPKIECHUH (MIPSAMBIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOKHBIE I0KA3aTeNbCTBA MATEMAaTHUYECKUX (PaKTOB,
BBICTPAMBATh apTYMEHTAIUIO, IPHUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
cOOCTBEHHBIE PacCYXKJICHUS;

BBIOMpATh cI0c00 pelieHust yaeOHo 3a7auu (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIoupaTh HauboJee MOIXOASIINUN C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBareabCcKHe NeliCTBHA:

WCTIOJIh30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHHUS;
hopmMyapOBaTH BOIIPOCHI, (PUKCUPYIOIIHNE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIIMBaTh KCKOMOE U TJaHHOE, (OPMUPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UIINIO, MHCHHE;

MIPOBOJIUTH [0 CAMOCTOSITEIIHHO COCTABIICHHOMY ILNIAaHY HECTIOKHBIN IKCIIEPHUMEHT,
HEeOO0JIBIIIOE MCCIIeIOBAaHNUE TI0 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTEMaTHIECKOTO0 00BEKTa,
3aBUCUMOCTEH 0OBEKTOB MEK Yy CO00;

CaMOCTOATENBHO (hopMyIHpOBaTh 000OIICHNUS M BEIBOJIBI TI0 PE3YJIbTATaM MTPOBEAEHHOTO
HaOJIFO/ICHUS, HCCIICJIOBAHNUS, OIICHUBATH JIOCTOBEPHOCTH TOJYUYSHHBIX PE3YJIBTaTOB, BHIBOIOB
H 0000IIEHNIH;

MIPOTHO3UPOBATh BOBMOYKHOE Pa3BUTHE TPOIIECCA, @ TAKXKE BBIJABUTATh MTPEIIOI0KCHHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIUK, TAHHBIX, HEOOXOJUMBIX JJIS
pelIeHNs 3a/1a4H;

BbIOMPATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUJOB U (POPM MPEICTABICHHUS;

BbIOMpPATh (hOpMy NMpeacTaBIeHUS HHPOPMAIIUU U WIUTIOCTPUPOBATH PEIIaeMble 3a1a4uu
cXeMaMH, AuarpaMmmamu, HHOHM rpadukoil 1 ux KoOMOMHALUAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH [0 KPUTEPHSIM, IPEATIOKEHHBIM YUUTENEM HITH
c(OpPMYIIMPOBAHHBIM CAMOCTOSTENBHO.



2) VHusepcanvnvie KOMMyHUKamugHble Oeticmeust  obecneuusaiom  cQopmMupo8aHHOCMb
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCAL.
Oo0menune:

BOCIIPUHUMATh U q)OpMy.HI/IpOBaTL CY)XXICHHUA B COOTBETCTBHHU C YCIIOBUAMHU U LCITSIMU
O6HIGHI/I$I; SICHO, TOYHO, 'PAaMOTHO BBIpAKaTb CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX
TCKCTAaX, AaBaThb MOSACHCHUA 110 X004y PCLICHHUA 3a4a9, KOMMCHTUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yJbTar;

B X0J1¢ 00CYX/ICHH 331aBaTh BOIIPOCHI II0 CYLIECTBY O0CYKaeMON TeMBI, IPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATb HACH, HALICJICHHBIC HAa ITIOUCK PCUHICHUA; COITIOCTABJIATL CBOU
CYXJICHHSI C CYXXICHUSIMH JPYTUX YYaCTHUKOB AMAIOra, 0OHApyXHBATh Pa3InIHe U CXOJCTBO
MIO3UIIHIA; B KOPPEKTHOU (popMe popMyTHupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,

NPEACTABIATE PE3YJIbTAThI PCHICHUSA 3aJa4, SKCIICPUMCHTA, UCCIICOBAHUA, ITPOCKTA,
CaMOCTOSITENILHO BBIOUPATh (POpPMAT BBICTYIUIEHUS C YIETOM 3aJ]1ad MPE3EHTALUH U
0COOEHHOCTEN ayAUTOPUH.

CoTpyannuecTBo:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON 1 UHIUBUIYaIbHON pabOTHI MpU
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

MPUHUMATD LI€Jh COBMECTHON JeSITeIbHOCTH, TUIAaHUPOBATH OPraHU3aII0 COBMECTHOM
paboThl, pactipeAensiTh BUAbl padoT, JOrOBapUBaTHCS, OOCYXAATh MPOLIECC U PE3yNIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboTsl (00CykaeHUsI, 0OMEH MHEHUSIMH, MO3TOBbIE
MITYPMBI | JIp.);

BBITOJIHATE CBOIO 4aCTh paOOTHl M KOOPAMHUPOBATh CBOM JEUCTBUS C JPYTUMH YIEHAMU
KOMaH/Ibl;

OLIEHUBAaTh KAYECTBO CBOET0 BKJIaJa B OOLIMHA IPOIYKT [0 KPUTEPUSIM,
c(OpMyYINPOBAHHBIM Y4aCTHUKAMH B3aUMOJECHCTBUS.

3) Vuusepcanvnvie pezyniamuensie oelicmeusi obecneuusarom @GopmMuposanie CMulCIO8bIX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuszanms:

CaMOCTOSITEJIPHO COCTABJIATh IUIAH, aJTOPUTM pEIIeHUs 3a1a4yu (WM €ro 4acTh), BBIOWpaTh
coco0 pemeHus ¢ Y4ETOM HMMEIONIUXCS PEeCYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUM HH(MOPMAIIHH.

CaMOKOHTPOJIb:

BIIAIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIecca U pe3ysibTaTa perieHHs
MaTeMaTH4eCcKOM 3a7auu;

MPEeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a]1a4H, BHOCUTD
KOPPEKTUBBI B AESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIHOO0K,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTU MMOCTABICHHOM LIEIH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKEHUS WM HEJOCTIDKEHUS 11e]IH, HAXOIUTh OIIUOKY, AaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

HPEJIMETHBIE PE3YJIBTATDBI

OcBoenue yqeGHoro Kypca ((FGOMeTpI/I}I» Ha YPOBHC OCHOBHOTO O6IJ_ICFO 06pa30BaHI/I}I
JOJIXKHO obecneunBaTh JAOCTHIKCHUC CIICAYIOMUX MPCIMETHBIX O6pa3OBaTeJIBHBIX PE3YyJIbTATOB:
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. Pacnio3naBate M3y4eHHbIE T€OMETPHUUECKUE (PUTYPBHI, ONPEAETATh UX B3AUMHOE
pacrosio’keHue, n300pakaTb reoMeTpu4ecKre (GUryphl; BHITOJIHATH YEPTEXKHU O YCIOBHUIO
3amauu. M3mMepsTs JIMHEWHbIE U YIVIOBBIEC BEJIMYUHBL. PelaTe 3a/1a4u Ha BBIYUCICHUE JUIMH
OTPE3KOB U BEJINYUH YIJIOB.

. Jlenatb rpyOyro OLEHKY JIMHEHHBIX U YTIIOBBIX BEIUYHH MTPEIMETOB B pealIbHON KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3mMepsl ITUX 0OBEKTOB IO MOPSAKY BEIIMYHHEI.

. Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1a4am.

. [Tonp30BaThCs MpU3HAKAMM PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB TIPH PEIICHUH 33]1a4.

. [IpoBOAUTE JIOTHYECKUE PACCYKICHHS C UCIIOJIb30BAHMEM IT€OMETPUUYECKUX TEOPEM.

. [Tonp30BaTbCs NpU3HAKAMM PABEHCTBA MPSMOYTOJIbHBIX TPEYIOJIBHUKOB, CBOMCTBOM

MEJIMaHBbl, IPOBEIEHHON K IMIIOTEHY3€ IPSMOYTOJIbHOTO TPEYTOJIbHHUKA, B PEILICHUN
r€OMETPUYECKHX 3a/1a4.

. Onpenensars napajijieIbHOCTb NPSMBIX C IOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenensars napayiebHOCTh MPSMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OJIHOM ITPSIMOM /10 TOYEK JPYroi mpsiMOM.

. Pemate 3agaun Ha kier4aroil Oymare.

. [IpoBOIUTH BHIYMCIIEHUS M HAXOIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPHUUYECKHX 33/1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, 00pa30BaHHBIX MPHU MEPECEUECHUH ABYX MapaICIbHbBIX
MPSIMBIX CeKylIel. Pemare mpakTuyeckue 3aa4d Ha HaX0K/IEHNE YIJIOB.

. BrageTs moHsATHEM F€OMETPUUECKOTO MECTA TOUCK. Y METh ONPECIISITH OUCCEKTPHUCY
yIjia ¥ CEpeANHHBIN MEPIEHANKYISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

. @opMyIHpOBATH ONPEAEIECHUS OKPYKHOCTH U KpyTa, XOpJIbl U IUaMeTpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOMCTBA MIPU PEIICHUHU 3a/ay.

. Brnagets nmoHsATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€

neHTp. Ilosb3oBaThes (hakTamMu O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS
B OJTHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC IEPTIICHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE.

. Brnanetrs noHaTHEM KacaTelIbHON K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEeHIUKYIIPHOCTU KacaTelbHOU U pajuyca, Mpo BeIEHHOTO K TOYKE KacaHHsI.

. [Tonb30BaTbCst MPOCTEHIIMMH FEOMETPUUYECKUMH HEPABEHCTBA MU, TIOHUMATh UX
MPaKTUYECKUIA CMBICIL.

. [IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C MTOMOIIBIO UPKYIIS U TUHEHKU.
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. PacrioznaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBaMHU MPH PEHICHUH I'€OMETPUYECKHX 3a7ay.

. [IpuMeHsTh CBOMCTBA TOUKHU MEpEeCeUeHHsI MEIMaH TPEYroJibHUKa (IIEHTpa Macc) B
pElIeHNH 3a/1au.

. Brnanets nmoHsiTHEM CpeAHEN TMHUM TPEYTOJIbHUKA U TPANelluy, TPUMEHATh UX CBONCTBA
MIPH PEIICHUH T€OMETPUUECKUX 3a/1a4.

. [Tonb3oBatbest Teopemoit Darneca U TEOPEMOii O MPOTOPIHUOHATBHBIX OTPE3KaX,
MIPUMEHATh UX JJI pEUICHUsI MPaKTUYECKUX 3a/1a4.

. [IpuMeHsTh MPU3HAKK [TO00US TPEYTOJILHUKOB B PEIICHUH T€OMETPHUECKUX 3a/1a4.

. [Tonb3oBatbest TeopeMoit [Tudaropa ans penieHNs FeOMETPUIECKUX M MPAKTUYECKUX
3a/1ay.

. CTpouTh MaTEMaTUYECKYIO MOJIETb B IPAKTUYECKUX 337]a4aX, CAMOCTOSITENBHO JENIaTh
YepTEXK U Ha XOJIUTh COOTBETCTBYIOIINE JJIUHBI.

. Bragets noHATHAMY CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yria IpsIMOYTOJIbHOTO

TPEYTrOJIbHUKA.



° ITonp30BaThCS STUMHU TOHATHS MU AJId pCHICHHUA MPAKTUYCCKUX 3aaa.

. Boerancnsate (pa3myHbIMU CIIOCO0aMU) TUIOMIA b TPEYTOJbHUKA U TUIOIIA TN
MHOTOYTOJIBHBIX (pUTyp (MOIB3YACH, Tl HEOOXOAUMO, KATIBKYIATOPOM).

. [TpuMeHsTH MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

. BrnaneTs moHATHAMHU BIIMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCTIOJIB30BATH TEOPEMBI O

BIIMCAHHBIX YIJIax, yriax MeXAy XopAaMu (CEKyLUIMMU) U yIiie MEXIy KacaTeJIbHON U XOpJon
IIpY PELICHUH FEOMETPUUYECKHX 3a]1a4.

. BitageTs moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA OIIMCAHHOTO
YEeTBIPEXYTOJIBHUKA IIPU PELLIEHNH 3a/1a4.
. [IpuMeHATH NOTyYEHHBIE 3HAHKS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOACIIN [T

3a7a4 peaNbHOM KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM
o100t ¥ TPUTOHOMETPHUH (TI0JIB3YSICh, T/Ie HEOOXO0JMMO, KAITBKYISTOPOM).

9 KJIACC

. 3HaTh TPUTOHOMETPHUECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX TOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI IPSIMOYTOJILHOTO TPEYrOJIbHUKA («PEIIeHNnEe MPSIMOYTOJIbHBIX
TPEeYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJISITOPA) JUIMHBI U YIJIbI 7151 HeTaOIMYHbIX

3HAYECHHUI.

J [Tonb3oBatbest popmynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXICCTBOM JIsI HAXOXIACHUA COOTHOHIeHI/Iﬁ Me>1<)1y TpI/IFOHOMeTpI/I'-IeCKI/IMI/I BCIIMYNHAMMH.

° I/ICHOJ’IBSOB&TB TeOpeMBI CI/IHyCOB nu KOCI/IHyCOB JUTA HAXOXKICHU A paSJ'II/I‘—IHI)IX DJICMCHTOB

TPEYroJbHUKA («pEeLIeHUE TPEYroJbHUKOBY ), IPUMEHATh UX MPH PELICHUH F€OMETPHUUECKUX
3a/1ay.

. Brnagets moHATHSAME TpeoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX JJICMEHTOB
Mo00HBIX (puryp.

. [Tomp30BaThCs CBOWMCTBAMH TOI00MS TIPOU3BOJIBHBIX (PUT'YP, YMETh BBIUUCIIATH JUTHHBI U
HAXOJUTh YTJIIbl y TOJOOHBIX (puryp. [IpuMeHsTh CBOMCTBA TOAOOHS B IPAKTUICCKUX
3aavax.

. YMeTb MPUBOAUTH PUMEPHI IOJOOHBIX (DUTYP B OKPYXKAIOIIEM MHpE.

. [Tonk30BaThCs TEOPEMaMu O TIPOM3BEICHUH OTPE3KOB XOP/, O MTPOU3BEACHUHU OTPE3KOB
CEeKYIIHX, O KBajJpaTe KacaTeIbHOM.

. [Tonk30BaThCs BEKTOPAMK, TOHUMATh UX TEOMETPHUECKUH U (PU3NICSCKUIN CMBICIL,
MPUMEHSTh X B PEIICHUH T€OMETPHUECKUX M (PU3MUECKUX 3a/1a4.

. [TpuMeHsTh CKaNsIPHOE MTPOU3BECHNUE BEKTOPOB ISl HAXOXKACHUS JUTHH U YTJIOB.

. [Tonb30BaThCS METOAOM KOOPMHAT HA IIOCKOCTH, IPUMEHSThH €T0 B PEHICHUU
T€OMETPUYCCKUX U TIPAKTUYECKUX 3aj1ay.

. BrnaneTh moHATHSIMHU NPaBUIBHOTO MHOTOYTOJIbHUKA, [UTMHBI OKPY>KHOCTH, JUTHHBI TYTH
OKPY>XKHOCTH M PaJIMaHHON MEpPBI YIila, YMETh BBIUUCISATH IUIONIAb KPyra H €ro 4acTei.

. [TpuMeHsTh MOJTydCHHBIC YMEHUS B IPAKTUYCCKUX 3a/1auax.

. HaxomuTh ocu (W1 IEHTPBI) CHMMETPUH (DUTYD, IPUMEHSTH JBHXKCHUS IIJIOCKOCTH B
MPOCTEHIITHNX CITydasiX.

. [TpuMeHsTh MOJTydeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTh MATEMATHUECKUE MOJICIH JUIs

3aJa4u peaNbHOM KU3HU U IPOBOIUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHUEM
110/100Us1 ¥ TPUTOHOMETPUUYECKUX (PYHKIUH (MTOJIB3YSCh, TJIe HEOOX0UMO, KaJIbKYISATOPOM).







TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne
n/n

HaumenoBanue pa3aeioB U TEM NPOorpamMmmabl

KoaunuyecTBo 4acoB

BCEro

KOHTPOJIbHbIE
padoTsI

NpaKkTHYeCKHe
padoThbI

DJIeKTPOHHBbIE (uudposbie)
o0pa3oBaTe/ibHbIE peCypChl

Paznea 1. Ilpocreiimue reomerpuyeckue purypsl U ux cBoiicrea. U3mepenne reoMeTpu4ecKUX BeJIHYMH.

1.1. [pocreiimme reomerprueckne 0ObEKTHI TOUKH MPSMBIE, JIydd U YTIIBL, 2
MHOI'OYI OJIbHUK, JIOMaHasl.

1.2. | CmexHBIE U BEPTUKAJILHBIE YTIIBI. 3

1.3. Pabora ¢ mpocTedmmu YepTexxamH. 3

1.4. W3mepenune TMHEMHBIX U YTIIOBBIX BEJIMYHMH, BHIUHUCICHUE OTPE3KOB U YIJIOB. 2

1.5. [epumerp u miomags GUryp, COCTABICHHBIX U3 MPSMOYT ONEHHKOB. 4 1

Hroro no pazaeny: 14

Pa3pgen 2. Tpeyrossauxu

2.1. [ToHsTHE O PaBHBIX TPEYrOJILHUKAX U MEPBUYHBIC MPEJCTABICHUS O PABHBIX 2
(KOHIPY?HTHBIX) HUrypax.

2.2. Tpu npu3Haka paBeHCTBA TPEYTOIbHUKOB. 5

2.3, [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYT OJIbHUKOB. 2

2.4. | CBolicTBO MeMAHBI IPIMOYTOJILHOTO TPEYTrOJIbHUKA. 1

2.5. PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE TPEYTOJIBHUKH. 2




2.6. | Hpusnaxu u cBokicTBa paBHOOEAPEHHOTO TPEYTONIbHUKA. 2
2.7. [IpotuB GonbIel CTOPOHBI TPEYTOIBHUKA JEKHUT OONBIIHN YTOI. 2
2.8. | llpocreiinne HEpaBEHCTBA B T€OMETPHH. 1
2.9. | HepaBeHcTBO TpeyroibHUKa. 1
2.10. | Hepasencrso omaHoM. 1
2.11. | UpsimoyromsHsrit TpeyronsHuK ¢ yriiom B 30°. 1
2.12. | llepBrie monsaTHs 0 HOKA3aTENLCTBAX B TEOMETPUM 2
Hroro mo pazaeny: 22
Pa3znen 3. NapannensHeble npaMele, cyMMa yrJIoB TPeyroIbHUKA
3.1. | HapamrenbHele npsMble, HX CBOMCTBA. 2
3.2. | Hareiii nocrynar EBknupa. 1
3.3. | Hakpecr nesxaniue, cOOTBETCTBEHHEIE H OMHOCTOPOHHME YTIIbI (00pa3oBaHHEIE | 3
P NEePECeUCHUHN NMapaUIeNIbHBIX MPAMBIX CEKyLIEi).
3.4. [Ipu3Hak napauienbHOCTH NPAMBIX Yepe3 PABEHCTBO PACCTOSIHUI OT TOYEK 3
OJTHOM MPSIMOM 10 BTOPOH HPsAMOIA.
3.5. CyMMa yriioB TPEyroJibHUKa U MHOTOYTOJIbHUKA. 2
3.6. | BHewmnue yribl TpeyronbHuKa 3
Uroro mno pazueny: 14
Paznen 4. OKpyKHOCTb U Kpyr. [eoMeTpuyecKHe NOCTPOEeHUA
4.1. OKpY>XHOCTb, XOPJIbl M JUAMETPbI, UX CBOMCTBA. 1
4.2. | KacatenbHast K OKpyXHOCTH. 2




4.3. | OKpyKHOCTb, BIIMCAHHAS B YTOI.
4.4, [Tonstue o 'MT, npuMeHeHue B 3a1a4ax.
4.5, | buccekrpuca n cepeMHHBIN NEPNEHNKYIAP KaK TeOMETPUIECKHE MECTa
TOYEK.
4.6. | OKpyKHOCTb, OMCaHHAs OKOJIO TPEYrONbHUKA.
4.7. | Brucannas B TpeyronbHUK OKPYKHOCTb.
4.8. [Ipocreiime 3aaun Ha IOCTPOEHUE.
Hroro no pasaeny: 14
Pa3znen 5. IloBTopeHue u 000011eHNe 3HAHMIA.
5.1. | Hosropenue n 0600mEeHre OCHOBHBIX MOHATHI M METONOB Kypca 7 Kiacca.
Hroro no pazneny: 4
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8 KJIACC

Ne | HaumeHoBaHue pa3iejioB U TeM NPOTrPaMMBbl KouunyecTBo yacoB DJIeKTPOHHBbIE (ungposrbie)
n/n o0pa3oBaTejibHbIE PeCypChl
BCE€T0 | KOHTPOJIbHBIE NMPAKTHYCCKHUE
paboThI padoThI
Pasnen 1. Yerwipéxyronbuuku
pexyr
1.1. | Hapamnenorpamm, ero npu3HaKy ¥ CBOMCTBA. 3
1.2. | YactHble cnydaum mapaiienorpaMMoB (TpSAMOYrONbHUK, poMO, KBazapar), HX [ 3
MIPU3HAKU U CBOMCTBA.
1.3. | Tpanenus. 4
1.4. | PaBHoGOKas M MPAMOYrONIbHAs TPATICIUN. -
1.5. | YaBoenne meauansr. 0,5
1.6. | Uenrpanbnas cummerpust 15 1
Hroro mo pazgeny 12

Pa3zne 2. Teopema ®aneca u TeopeMa o NpoNoOpIHOHAILHBIX OTpE3Kax, M0A0GH

bl€ TPEyroJIbHUKH

2.1. | Cpenussa nHUS TPEYTOIbHUKA. 2
2.2. Tpanenus, e€ cpeHss THUHUSL. 2
2.3. | Teopema daneca u TeopemMa 0 NPONOPLKUOHATIBHBIX OTPE3KAX. 3




2.4. | IlponmopumoHanbHble OTPE3KH, IOCTPOCHUE HYETBEPTOrO MPOIOPLUHMOHAILHOIO | ]
OTpE3Ka.
2.5.. | CaoiicTsa 1eHTpa Macc B TPEYTOIbHHKE. 1
2.6. | HonoGHele TpeyronbHUKH. 3
2 .7. | Tpu npusHaka nogo0Hs TPEyronbHUKOB. -
2.8. | llpakTnueckoe npuMeHEHHE 2 1
Hroro mo pazgeny: 15

Pa311e.11 3. Ilnomaap. HaxoxaeHue miomajged TpeyroJbHUKOB M MHOTOYTOJIbHb

1X puryp. [Lnomaau noJo06HBIX puryp

3.1. | HonsaTue 06 obwielt Teopuy MIOMAIN. 1

3.2. | ®opmymnsl 1714 MIONIAAU TPEYTONLHUKA, MapasieaorpaMmma 3
Brruncnenue miomanei.

3.3. | Beruncienue miomauei 2

3.4. | Hnomanu ¢uryp Ha kneryaroit 6ymare. 1

3.5. | Bsluncinenue miomaneii coxHbIx ¢uryp uepes pa3OreHHEe HA YaCTU U 1
JOCTPOCHHE.

3.6. | Pemenue 3a1a4 ¢ nOMOIIBIO METOAA BCIIOMOTaTENBHOM MIIOIAIH 1

3.7. | lnomanu nonoOHeIX Guryp. 1

3.8. | OrHomenue miomasae# TpeyronsHUKOB C OOIIMM OCHOBAaHHEM HITH 00IIei 2




BBICOTOH.

3.9. | 3ama4u c MpaKTHIECKUM COIEPKAHUEM. 2 1

Hroro no pazneny: 14

Pa3nen 4. Teopema Iludaropa u Haya1a TPUrOHOMETPUH

4.1. | Teopema ITudaropa, e€ 10ka3aTeNbCTBO U IPUMEHEHHE. 2
4.2. | Obparnas Teopema Iudaropa. | 2
4.3. | Onpenenenne TPUTOHOMETPUYECKHX bynxiumii 0CTpOTO yria, | 1

TPUTOHOMETPUICCKHUEC COOTHOIICHUS B TIPSIMO YI'OJIbBHOM TPEYI'OJIbHUKE.

4.4. | OcnoBHoe TPUTOHOMETPUIECKOE TOKAECTBO. | 1

4.5, | CooTHOIICHNS MEX/Ty CTOPOHAMH B TPSMOYTOJIBHBIX TPEYrOJIBHHKAX C YrIIaMu B | 4 1
45° 1 45°; 30° u 60°

Hroro no pazaeny: 10

Paznen 5. Yribl B okpykHOCTH. BricaHHbIe U ONIUCAHHBbIE YeThIpexyroJbHuKu. KacaTeinbHble K OKpy:kHOCTH. KacaHue OKpPYKHOCTH.

5.1. | B3aumHoe pacrnosioxeHue AByX OKPYKHOCTEM. 3

5.2. | Kacanue okpyxHOCTEH. -

5.3, | BruucanHble U IEHTPAIbHBIE YIIbI, 3
YroJl MEX/1y KacaTeJIbHOU U XOPI0M.

5.4, | Yrisl MexIy XOpIaMu U CEKYyLUMHU. 2 1

5.5. | Bruucannble u onucannble Y€TBIPEXYTONBHUKH, UX IIPU3HAKK M CBOMCTBA. 2




5.6.

HpI/IMCHCHI/IC 9THUX CBOWCTB IpUu pEeIICHUU I’COMETPUICCKUX 3a/1al.

Hroro no pazneny:

13

Pasnen 6. [loBTopenne, 00001meHne 3HAHUIA.

6.1.

[ToBTOpEHNE OCHOBHBIX MOHSITHH W METOJIOB KypcoB 7 U 8
KJIaCcCOB, 0000IIeHNEe 3HAHNN.

Hroro no pazneny:
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9 KJIACC

Ne
n/n

HaumeHnoBaHue pa3esioB U TeM IPOrpaMMBbl

KoanuecTBo 4acos

BCEro

KOHTPOJIbHbIE
padoThI

NpaKkTHYecKHe
padoThI

JJIeKTPOHHBbIE (uudposbie)
o0pa3oBaTe/ibHbIE pecypchl

Pa3agen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CUHYCOB. PellleHue TpeyrobHUKOB.

1.1.

OrnpeienieHre TpUroHoMeTpryeckux Qyrkiwii yrios or 0° 1o 180°.

2

1.2.

Kocunyc u cuHyc mpsMoro u Tymoro yria.

2




1.3. | Teopema kocumycos. (O600mENHAs) TeOpEMa CHHYCOB (C PaJlyCOM ONMCAHHOM 3
OKPY/KHOCTH).

1.4. | Haxoxnenue JUIMH CTOPOH M BEIUYHMH YIJIOB TPEYrOJbHHKOB. 2

1.5. dopmyria oA 1 TPEYrojabHUKA Yepe3 JIBe CTOPOHBI U YOl MEXKIY HUMMU. 2

1.6. dopMyra IIOMAAN YeThIPEXYTOJIbHUKA Yepe3 €ro AUaroHajld U yrojil MeXy HUMH. 2

1.7. | lpaxruueckoe npuMeHEHNE JOKA3aHHBIX TEOPEM 3

Hroro mo pazueny 16

Pa311e.11 2. IIpeoGpa3oBaHue nNoA06us. MeTpuieCcKHue COOTHOIIEHUSA B OKPYKHOCTH

2 1. | Honsatue o npeodpa3oBaHun MOJ00HSL. 2

2.2. | CoorBeTCcTBEHHBIE 2IEMEHTHI MOJOOHBIX QUryp. 2

2.3. | Teopema o mpou3BeeHUH OTPE3KOB XOP/JI, TEOPEMA O MPOM3BEJCHUN OTPE3KOB 3
CEeKYIIUX, TEOpEMA O KBaJIpaTe KacaTelbHOM.

2.4, [IpumMeHeHue B pelIeHU TeOMETPUYECKHX 3a1a4 3

Hroro mo pazgeny 10

Pa3pgen 3. Bekropni

3.1. OmnpezienieHre BEKTOPOB, CIOKEHHE U Pa3HOCTh BEKTOPOB, YMHOKEHUE BEKTOPA Ha 2
4HCIIO.

3.2. Du3nyecKuil 1 TeOMETPUUECKUI CMBICI BEKTOPOB. 1

3.3. Pasnoxenue BekTopa Mo ABYM HEKOJJTMHEAPHBIM BEKTOPaM. 1

3.4, | Koopaunare! Bekropa. 2




3.5. | Cxanapunoe npoussenenue BEKTOPOB, €r0 MPUMEHEHUE ISl HAXOXKICHUS JUTHH 1 1
YTJIOB.
3.6. Pemienue 3a1a4 ¢ NOMOILBIO BEKTOPOB. 2
3.7. | llpuMeHeHne BEKTOPOB I PEIIEHMS 3a/1a4 KUHEMATHKH M MEXaHUKH 3 1
Hroro no pazgeny: 12

Pa3)1e.11 4. JlekapTOBBI KOOPpAUHAThI HA IIJIOCKOCTHU

4.1. | HexaproBbl KOOpMHATEI TOUEK HA MIIOCKOCTH. 1

4.2. | YpaBHenune npsamoi. 1

4.3, | Yrnosoii kod(duIMenHT, TaHreHC yria HaKJIOHa, MapasuleNbHble U NEPNEeHUKYISAPHbIE | 2

psIMBIE.

4.4. | YpaBHeHHE OKPYKHOCTH. 1

4.5. | HaxoxzeHue KOOP/MHAT TOUEK MEPECEUEHHs OKPY/KHOCTH U TPSMOIL. 1

4.6. | Meron xoopauHaT pH PEIIeHHH TeOMETPHUECKUX 3a/1ad. 1

4.7. | Hcnonb3opanue MeTo/1a KOOPAMHAT B MPAKTHIECKUX 3a]a4ax 2 1
Hroro no pazneny: 9

Pa3zne 5. NMpaBuabHbie MEHOrOYTroILHUKH. [I/IMHA OKPYXKHOCTH U IIOINAAbL KpyTa. BeIunc/ienue niomaiei

5.1. [IpaBusbHBIE MHOTOYIOJIBHUKH, BBIYHCICHUE UX JIEMEHTOB. 1
5.2. | Yucno m u 1uHa OKPY/KHOCTH. 1
5.3, | JnuHa qyru oKpy:KHOCTH. 1
5.4, | Pagnannas Mepa yria. | 1




5.5. ITnomans Kpyra " ero DJIEMEHTOB | |
(cekropa u CETMEHTA).
5.6. Berrancnienne mromazeit Guryp BKIIIOYAIOIINX JIEMEHTHI KpyTa. 3

Hroro no pazneny:

Pa3zne 6. Aswxkenus miockocru

6.1. TTonsaTHe 0 ABMKEHNUH TITIOCKOCTH. 1
6.2. [TapannenbHblii IEpEHOC, TTOBOPOT U CUMMETPHUSL. 2
6.3. OcH ¥ LIGHTPbI CHMMETPHH. 1
6.4. [Ipocreiimie npUuMeHeHNs B PELIEHUH 3a1a4.

Hroro no pazneny:

Pazgea 7. IloBTOpEHUE, 0606111€EHNE, CHCTEeMATU3aLMA 3HAHUI

7.1. | HoBropenue ocHOBHBIX MOHATHIA U METONOB KypcoB 7—9 KaccoB, 06001eHne 1 1
cUCTeMaTH3alusl 3HaHUI.
7.2. | Hpocreiimme reomerpuueckue GUTyphbl ¥ UX CBONCTBA. -
7.3, H3mepenne reoMeTpuiecKix BeJTUUnH. -
7.4. | TpeyronbHuku. 1
7.5. [lapannenpHble U NEPIECHAUKYISIPHBIE IPSIMBIE. 1
7.6. | OxpyKHOCTb ¥ KpyT. -
7.7. I'eomeTpuueckue mocTpoeHus.. -
7.8. | Yrisl B OKpyXHOCTH. BriicaHHbIE U ONIMCAHHBIC OKPYKHOCTH MHOTOYT OJIbHUKOB. 1




7.9. | Hpsamas u OKpyXHOCTE. -
7.10. | Yerbpéxyronbruky. BrircaHHble M ONHCAHHBIE YETHIPEXYTONBHUKH. -
7.11. | Teopema IIudaropa u Hayaya TPUroHOMETpHH. Pelienne o01muUX TPEyr oIbHUKOB. 1
7.12. | llpaBuibHbIE MHOIOYTOJIBHUKH. -
7.13. | Hpeobpasosanus miIocKOCTH. -
7.14. | Aswxenus. Ilonobue. Cummerpus. 0,5
7.15. | Mnomanps. Beraucnenue nnomanei. Ilnomaam nogo6HsIx Gpuryp. 0,5
7.16. | JdexapToBbl KOOpAMHATEI HA MIIOCKOCTH. 0,5
7.17. | Bexropsl Ha mockocTH 0,5
Hroro no pazneny: 7
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

7 KJIACC

AtanacsH J1.C., bytysos B.®., Kagomues C.B. n gpyrue NeomeTpusa 7-9 knacc AkumoHepHoe obuiectBo "MagatenscTtso "lpocBeLleHune”;
BBenure cBO# BapuaHT:

8 KJIACC

Artanacsn JI.C., byry3oB B.®., Kangomuies C.b. u apyrue, ['eomerpus, 7-9 kinacc, AkironepHoe obmiectBo «M3maarensctBo «IIpocsemienuey ;
BBenure cBoil BapuaHT:

9 KJIACC

Atanacsu JI.C., byry3os B.®., Kanomiies C.b. u npyrue, ['eomerpus, 7-9 xinace, Aknuoneprnoe obmiectBo «M3maarensctBo «IIpocBemenuey ;
BBenure cBoil BapuaHT:



