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INOACHUTEJIbBHASA 3ATINCKA

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouass mporpamma mo ydeOHOMY Kypey "I'eomerpusa" s oOydarommxcs 7-9 KiaccoB
pa3paborana Ha ocHoBe deaepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTEIBHOIO CTaHAAPTA
OCHOBHOTO 00mero o0pa3oBaHus C YY4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
NOPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPATUIMKA POCCHICKOTO OOpa3oBaHMA,
KOTOpBIE 00€CIeYNBAIOT OBIAJICHUE KIIFOUEBBIMH KOMITETEHIIUSIMH, COCTABJISIOIIUMU OCHOBY IS
HETPEPHIBHOTO OOpPa30BaHMsI M CAaMOPa3BUTHS, a TaKKe IEJIOCTHOCTh OOIIEKYJIbTYpHOTO,
JUYHOCTHOTO M TIO3HABATENBHOTO pPa3BUTHUS oOydaromuxcs. B mporpamme yuyTeHbl HlieW U
nosiockeHus: KoHmenuu pa3BuTus MareMaTuieckoro ooOpasoBanus B Poccuiickoii denepanuu.
B snoxy mudposoii Tpanchopmanuu Bcex cdep UYeIOBEYECKOM NeATeIbHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BO MaTeMaTHYeCKOW MOJATrOTOBKH.
VYke B 1IKOJIE MATEMATHKA CIIYXKUT OMIOPHBIM IPEIMETOM ISl U3YUYEHUSI CMEXKHBIX JUCLUIUIMH, a
[OCJI€ IIKOJIBI pealbHOW HEOOXOAMMOCTBIO CTAHOBHUTCS HENpEPhIBHOE OOpa3oOBaHHE, YTO
TpeOyeT TMONHOLEHHOW 0a30Boil 00IIe00pa3oBaTeIbHON TMOATOTOBKM, B TOM 4YHUCIE U
MaTE€MaTUYEeCKOM.

D10 00YCIOBIEHO TeM, YTO B HAlld JHU PACTET uuCIO Tpodeccuid, CBI3aHHBIX C
HETIOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTHYECKUX O00JIacTsAX, W Jaxe B rymaHutapHbeix cdepax. Takum oOpazom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaT€MaTUKa MOXKET CTaTh 3HAUUMBbIM IPEAMETOM, PACIIUPSETCS.

[IpakTuueckas MOJE3HOCTh MaTEMaTHUKU OOYCIIOBJIEHA TeM, 4TO €€ MPEeIMETOM SIBISIOTCA
byHaaMeHTalbHBIE CTPYKTYpPBI HAIIEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE
OTHOLLEHUSI OT MPOCTEUILINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIBITE, A0 JOCTATOYHO
CIIOKHBIX, HEOOXOJMMBIX JUIsl pPa3BUTHA HAyYHBIX W NPUKIATHBIX HAEH. be3 KOHKpETHBIX
MaTE€MaTUYeCKUX 3HAHUW 3aTPYJHEHO NMOHMMAaHHWE MPUHLUIIOB YCTPOWCTBA U HMCIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIpUATHE M MHTEpHpeTanus pasHOOOpa3HON COLUaNIbHOMH,
HKOHOMHYECKOH, MOJUTHYECKON HH(pOpMaIMU, ManodpQPeKTHBHA MOBCEIHEBHAs MpaKTHYecKas
nesTeNbHOCTh. KakoMy uenoBeKy B CBOEH JKM3HM MPHUXOAWUTCS BBINOJHATH pacué€rel U
COCTaBIISITh AJTOPUTMBI, HAXOAUTH U MPUMEHITH (POPMYIIBI, BIAJETh MPAKTHUECKUMHU MPUEMAMHU
F€OMETPUUECKUX H3MEPEHUIl M MOCTPOEHUM, YUTaTh MH(OPMAINIO, MPEJCTABIEHHYIO B BHJIE
TabnuI, auarpaMM U TpaduKOB, KUTh B YCIOBHUSAX HEOMPENENEHHOCTH W TIOHHUMATh
BEPOATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

OnHOBpEMEHHO ¢ pacuIMpeHueM chep NpUMEHEeHHs MaTeMaTHKU B COBPEMEHHOM OOILECTBE
BcE€ Oosiee BaXHBIM CTAHOBHUTCS MaTEMaTHYECKHI CTUJIb MBIIUICHUS, TMPOSIBISIOMINNCA B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHHS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHIYKIUS U ACTyKIuS,
0000mIeHne W KOHKPETH3alMsi, aHalW3 M CHHTE3, KiacCU(UKalUs M CUCTeMaTH3aIlus,
abctparupoBanre M aHajorus. OOBEKTHl MaTeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE
yMeHusl (OpMyIHpOBaTh, OOOCHOBBIBaTh W JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIlUIeHHe. Bexymas ponb NpHHAIIEKUT MaTeMaTHKe M B (opMUpOBaHHH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIIEHUS! M BOCIIUTAHUM YMEHHUI eHCTBOBATH MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBaTh HOBBbIE. B mporecce penieHus
3aJa4 — OCHOBOM yueOHOH NesATeNbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TaKkKe
TBOpYECKasl U MPUKIIaHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenne MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOYYaIOUIMXCA TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peub, YMEHUE OTOMpaTh Hanboliee MOAXOISIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelicTBa JUI BBIPAKEHUS CYXIECHHUM W HaIATHOIO HX
MIPEACTABIICHMUS.

Heo0XxoauMbIM KOMITOHEHTOM OOMIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS
olmiee 3HAKOMCTBO C METOJAaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJCTABICHUE O MpeIMeTe U
METO/IaX MATEMAaTHKHU, UX OTIUYUN OT METOJIOB JPYIMX €CTECTBEHHBIX U I'yMaHUTApHBIX HaYK,



00 0COOEHHOCTSX MPUMEHEHHS MAaTeMAaTHUKW IS PEIICHUS HAyYHBIX W TMPHUKIATHBIX 3aad.
TakuMm oOpa3omM, mMareMaTudeckoe oOpa3oBaHME BHOCHT CBOHM BKIal B (popmupoBaHUE 0OmIeiH
KYJBTYPBHI YEITOBEKA.

N3ydeHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET JCTCTHUECKOMY BOCHUTAHHMIO YEIOBEKa,
NOHMMAHHUIO KPacoThl W  M3ANIECTBA MAaTEMaTHUECKUX  PACCYKICHHUH, BOCHPUATHIO
reoMeTpHUECKUX (GOpM, YCBOCHHIO HJICU CUMMETPHUHU.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aT€éM Y4UThb HaJ0, 4YTO OHA YM B MOPSAAOK IPUBOJUTY, — MUCAJ BEIUKUN
pycckuil ydyennlii Muxaun BacunbeBuu JlomoHoCOB. I B 3TOM COCTOMT OJHA W3 JBYX LieJiel
00y4eHHUsI T€OMETPUU KaK COCTAaBHOW YacTHM MaTEMaTHKHU B IIKOJE. DTOM LEIU COOTBETCTBYET
Jl0Ka3aTeibHas JIMHUA IpenogaBaHus reoMerpuu. Cieyss TNpeAcTaBIEHHOW paboueit
IporpaMMe, HauuMHas C CEIbMOI0 Kjacca Ha YpOKax TIEeOMETpUM OOYyYarOLIUMICS YUUTCS
IIPOBOAMTH JIOKA3aTENIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS, TOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTP NPHUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKIECHUS OT
«IIPOTUBHOI'O», OTJIUYaTh CBOWCTBA OT IPU3HAKOB, (OPMYIHUPOBATH OOpaTHBIE YTBEPKICHUS.
VYueHuk, OBIAACBIIMN HCKYCCTBOM pacCyXaaTh, OyA€T NPUMEHITh €ro M B OKpYXarollen
JKU3HU.

Kaxk nucan reomerp u nenaror Mrops @egoposuy llapeirus, «1:01pM1, TOHUMAKOIUMH, YTO
TAaKO€ [I0Ka3aTelbCTBO, TPYJHO M JakKe HEBO3MOXKHO MaHUIYJIMpoBaTh». M1 B 3TOM cocTOMT
BAKHOE BOCIIUTATEIbHOE 3HAYECHHE M3YYEHHsI I'€OMETpPHUH, NMPUCYIIEe UMEHHO OTEYECTBEHHOMU
MaTeMaTUYeCKON MIKosie. Bmecte ¢ TeM aBTOpPBI IIPOrpaMMBbl IIPEJOCTEPETAIOT YUYUTENS OT
U3IMIIHer0 ¢opmanu3Ma, OCOOEHHO B OTHOUIGHWHM Hadal M OCHOBAHUH T'€OMETPHH.
@®pannysckuii matematuk JKan J[peToHHE IO 3TOMY NOBOAY BbICKa3zayicsa Tak: «Uro kacaercs
JIEJIMKaTHOM MpoOJeMbl BBEJCHUS «aKCHOM», TO MHE KaKETCS, YTO Ha IEPBBIX MOPax HYKHO
BOOOIIE M30erath MPOM3HOCUTH caMo 3TO cia0BO. C Ipyroi e CTOPOHBI, HE CleyeT YIyCKaTh
HU OJHOW BO3MOKHOCTH JaBaTh MPUMEPHI JOTMUECKUX 3aKIIOYEHHH, KOTOpbIE Ky/1a B OOJbLIEH
Mepe, YeM HJesd aKCUOM, SBISAIOTCA MCTUHHBIMM M €IUHCTBCHHBIMHU JBUTaTEIsAMU
MaTEMaTU4YECKOr0 MBILIUICHHS.

Bropoii nenbro U3ydeHHs TeOMETPHUM SBIISETCSA HUCIOJIB30BaHUE €€ KaK MHCTPYMEHTa IIpH
pelIEHNN KaK MAaTeMAaTHUYECKUX, TaK M IPAKTUYECKUX 3a7a4, BCTPEHAIOUIMXCS B PEATbHOU
#HU3HU. OKOHUMBUIMHA KypC T€OMETPUM HIKOJBHHMK JIOJDKEH OBITh B COCTOSHUM ONpEAEIUTH
reOMeTpUUECKYI0 (UTrypy, ONHMCcaTh CIOBAMU JaHHBIA YEpTEX WM PUCYHOK, HAWTU IUIOLIA/b
3eMENIbHOTO YYacTKa, paccuuTaTb HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO Kalens WiIn
TpeOyemble pa3Mephl Tapaxka JJisi aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpasi, BBIUUCIUTENbHAS
JVHUSA B U3YYEHUU TEOMETpUU B WIKose. JlaHHAs TIpPAKTUYECKas JUHUS SBIIAETCA HE MEHEE
BaxHOM, yeM nepsad. Emé Ilnaton npeanuceiBai, utoObl «rpaxaane [IpekpacHoro ropoaa HU B
KOEM cllyyae He OCTaBJISUIM T€OMETPUIO, Beb HEMAJIOBAXKHO JaXKe MOO0YHOE €€ MPUMEHEHUE —
B BOCHHOM JIEJI€ J1a, BIIPOYEM, M BO BCEX HAYKaX — JUISl JIYUIIETO X YCBOEHUS: MBI BE/Ib 3HAEM,
Kakasg OECKOHEYHas pa3HHUIla CYIIECTBYET MEXIy YEJIOBEKOM INPHYACTHBIM K T€OMETpUU U
HENPUYACTHBIMY». J[Js 3TOro y4yuTeno peKOMEHIyeTcs MoAOupaTh 3aJauyd MPaKTUYECKOTO
Xapakrepa Ul pacCMaTpUBAaEMbIX TEM, YYHUThb JETEHM CTPOUTh MAaTEMaTUYECKHE MOJIEIU
pEaNbHBIX JKM3HEHHBIX CHUTYallMil, NPOBOJWUTH BBIUMCICHUS M OLEHUBATH aJCKBATHOCTH
IIOJIyUEHHOro pe3ynbrata. KpailiHe BaXXHO MNOMUYEPKUBATh CBS3U TE€OMETPUU C JAPYTUMU
npeIMeTaMi, MOTUBUPOBATh HCIIOJIB30BAaTh ONpEAENICHUS] Te€OMETPUUECKUX (UTYp U TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOTYYCHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTU CBA3M HanboJee
APKO BUIHBI B TeMax «BekTopbl», « TpUroHoMeTpruuecKrue COOTHOMEHU», «MeToq KOOpAHHAT
u «Teopema IIudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo ywyeOHOMYy IutaHy B 7—9 kiaccax wu3y4aercs YueOHBIH Kypc «['eomerpusi»,
KOTOPBII BKJIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/ieibl coaepxanus: «I eomerpuueckue GpUrypsl u
UX CBOMCTBa», «/3MepeHne reoMeTpUIEeCKUX BEJIMYUHY, a TakkKe «JleKapTOBbl KOOPAWHATHI HA



IJIOCKOCTHY, «BekToph», «/IBmkeHus miockoctu» u «lIpeoOpazoBanus mogo0ous».
Y4eOHbIi TUTaH TpeayCcMaTpUBAET M3YUYCHHE TEOMETPUU Ha 0a30BOM YPOBHE, MCXOMS U3 HE
MeHee 68 y4eOHBIX 4acoB B y4eOHOM T'OJy, BCETO 3a TpH rojia oOyueHuss — He MeHee 204 gacoB.

COJAEP/)KAHUE YYEBHOI'O KYPCA "T'TEOMETPUA"

7 KJIACC

Hauvanbnubie nonsitus reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yroiu. Buuabl yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapannenbHOCTh M NEPIEHIUKYISAPHOCTD MNPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOICTBa OCEBOM cuMMeTpuu. IIpumepsl cuMMETpun B
OKpY’KaloIlleM MUpE.

OCHOBHBIE ITOCTPOEHHUS C MOMOIIBIK LUPKYJIS U JIHHEHKU. TpeyronbHuk. BricoTa, Mennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyroiibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa ® TpU3HAKKM  PABHOOEAPEHHOTO  TpeyroibHUKA. [Ipu3Hakm  paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa 1 MPU3HAKY NapauieabHbIX NpsAMbIX. CymMMa yrioB TpeyroibHHUKa. BHeniHue yribl
TPEYroJIbHUKA.

[IpssmoyronbHblii  TpeyrosibHUK. CBOWCTBO MEIUaHbl IPSIMOYTOJIBHOIO TpPEYroJIbHUKA,
NpOBeAEHHOW K runorenyse. IIpu3sHaku paBeHCTBA MNPSAMOYTOJbHBIX TPEYTrOJIbHUKOB.
[TpstMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepneHIuKysp 1 HaKIIOHHAS.

I'eomerpuueckoe mecto Touyek. buccekTpuca yria u cepeiMHHbIA NEPIEHIUKYISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTa TOYEK.

OKpyKHOCTb M KpYT, XOp/la U AUAMETP, UX CBOWCTBA. B3auMHOE pacnosyiokeHnue OKpyK KHOCTU
u npsamol. KacarenbHas u cekymias K OKpYKHOCTH. OKpY)KHOCTb, BIHCaHHasT B Yrodl.
BrincanHas u onrcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yersipéxyronpauku. [lapamienorpaMM, ero mnpu3Haku U cBoWcTBa. YacTHelE cilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoMcTBa U npu3Haku. [IpsmoyronapHas Tpanenus.

Meton ynBoeHnuss Menuansl. LleHTpanbHas cummerpus. Teopema daneca um Teopema o
IPOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHMM TPEeyroibHUKA U Tpanenuu. L{eHTp mMacc TpeyroybHuKa.

[TogoOue TpeyrompHuKoB, Kod(duiment mnomodbws. [IpuzHaku mNOMOOHMS TPEYrOTHLHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUN MPAKTHYECKUX 3a]1a4.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. Dopmysisl A IUIOMIAAU TPEYroJbHUKA,
napauienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAe MOJOOHBIX (QUTYD.

Brruncnenue miomaaei TpeyroabHIKOB M1 MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yIjla MpPSIMOYTOoJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrnucanHple M LEHTpanbHBIE YIUIBI, YroJl MEXIYy KacaTeJIbHOW M XOpAOW. YTJIBI MEXIy
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKU. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KkacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tairesc yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.



DopmyJibl IPUBEACHUS.

Pewmenne tpeyroabHUKOB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PelleHne npakTuiecKkux
3a/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodusi. [1om00me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOW3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, mmuHa (MOIyNb) BEKTOpa, COHAIPABJICHHBIE BEKTOPBI, MPOTHUBOIMOJIOKHO
HaIIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIICpALlUHA HAaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa MO IBYM HEKOJUIMHEapHbIM BeKkTopaM. KoopaumHaTel BeKTOpa.
CxkanspHO€ MpOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKACHHS JIMH U YIJIOB.

JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH B KOOPJMHATAX,
IIEPECEUCHHNE OKPYKHOCTEN U NMPAMBIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYrOJIbHUKHU. [[JIMHA OKpYKHOCTH. I'pajgycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyxHocTel. [1momane kpyra, cekTopa, CEerMeHTa.

JIBUKEHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (QUryp (3JEMEHTapHbIE MPEICTABIICHUS).
[TapannensHbiii nepeHoc. [loBopoT.

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

OcBoenne yuebHOTO Kypca «['eomeTpusi» HODKHO OOeCTeyrBaTh AOCTIDKEHHE Ha YPOBHE
OCHOBHOTO 00mIIero oOpa3oBaHMs CIEAYIOMINX JMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE  pe3yibTaThl OCBOCHHS TNPOTpaMMbl  ydeOHOro Kypca  «l'eomerpus»
XapaKTEepU3YIOTCA:

IIarproTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM MHTEpPECA K IMPOILIOMY U HACTOSIIEMY POCCUMCKOM MAaTeMAaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKECHHSM POCCHUHCKMX MAaTEeMaTUKOB M POCCUHCKOW MaTeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HayKax M MPHUKIAIHBIX chepax.

I'paxnanckoe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpaKAaHWHA W pealu3allid ero Impas,
NPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MpOIEeNyp TpaxJaHCKOro ooOmiectBa (BbIOOPBI, OMPOCHI M Tp.); TOTOBHOCTHIO K
00CYXJI€HUIO 3TUYECKUX IMPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayK{, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUUYECKUX IIPUHIIUIIOB B JEATEIBHOCTH YYEHOTO.

TpynoBoe Bocnniuranue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM IPAKTUYECKUX 3a4a4 MAaTeMaTH4EeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMAaTUYECKOTro 0O0pa30BaHUs HAa MPOTSKEHUH BCel
KHU3HU [T YCIIEIHOM MO ecCUOHATBHON AEATENbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BBIOOPOM U TOCTPOEHHUEM HWHAUBUAYAIbHON TpaeKTOpUU 0Opa3oBaHUS U
KU3HEHHBIX IUIAHOB € YYETOM JIMUYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH.

JCTeTHYEeCKOe BOCIIUTAHHE!

CMOCOOHOCTBI0 K HMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3ajau, pEeUICHUH, pacCyXIeHNI; YMEHUIO BUAECTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

OpHEHTAlell B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4yHBIX IpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeNOBEKa, MPHUPOAbBI W O0OIecTBa, MNOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c]epbl YeIOBEYECKOW MAEATeNbHOCTH, JTAanoB €€ pa3BUTUSA U
3HAYUMOCTH JJI Pa3BUTHUS LIUBUIIA3ALINH;

OBJIAJICHUEM SA3BIKOM MAaTEMAaTUKH U MAaTEMaTUYECKON KYJIBTYPOM KakK CPEICTBOM ITO3HAHHUS
MUDA;



OBJIAJICHHEM MPOCTEHIITMMU HAaBBIKAMH HCCIICIOBATEIHCKON ACATEIHHOCTH.

dusnueckoe BocnUTaHue, (GOPpMUPOBAHHWE KYJIbTYPbI 3A0POBbS H JIMOLHMOHAJIBHOIO
OJ1aronmoJryymsi:

FOTOBHOCTHIO NMPUMEHSTh MAaTEeMaTHUYE€CKUE 3HAHUS B MUHTEPECAX CBOETO 3/I0POBbsI, BEICHUS
310pOBOr0 0o0Opa3a >KU3HU (3I0pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUH M OTIbIXA,
perynspHas pu3nIecKasi akTUBHOCT ),

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedICKCUM, TPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY W TaKOTO
’Ke TIpaBa JPyroro yeiaoBeKa.

IKoJI0rnYecKoe BOCIIUTAHME:

OpHUCHTAIlMCH Ha TPUMEHEHHUE MaTEeMaTHYCCKUX 3HAHUW IS PEHICHHS 3a7a4 B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, IIAHUPOBAHUS TMOCTYIKOB W OLIGHKM HMX BO3MOXHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEH CPEIbl;

OCO3HaHHEM TTI00aTHHOTO XapaKTepa SKOJOTHIECKIX MPOOJIeM U IyTel X pPerieHusl.

JIMYHOCTHBIE  pe3yJbTaThbl, oOOecleYuBaONIHE AJANTANHUI0  O0yYaKIIerocss K
H3MEHSIIOIMMCS YCJIOBUSIM COIMAJIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCMCTBUSAM B YCIOBHSX HEONPEAECIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTD, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
J0JeH, MpuoOpeTaTh B COBMECTHOM 1€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3
OIbITA IPYTHX;

HE00XOAUMOCTHIO B (POPMHPOBAHNY HOBBIX 3HAHUH, B TOM 4HCIIe ((OPMYyTUPOBATH UIICH,
MIOHATUS, TUIOTE3bl 00 00BEKTAX U SBJIECHUAX, B TOM UHCIIE paHEE HE U3BECTHBIX, OCO3HABATH
Ne(PUIUTBHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, JIAHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATEH CTPECCOBYIO CUTYALMIO
KaK BBI30B, TPEOYIOIIHNIA KOHTPMEP, KOPPEKTUPOBATh IPHHUMAEMBIE PEIICHHUS 1 JeHCTBUS,
(opMyIMpOBATH U OLIEHUBATH PUCKU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yJabTaThl OCBOSHHUS MPOrpaMMbl  ydeOHOTO Kypca «['eomerpus»
XapaKTepU3YIOTCS OBIIAJICHUEM VHUBEPCANbHLIMU NOZHABAMETbHBIMU OCLCMBUIMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeliCMEUAMU u
VHUBEPCAIbHBIMU PEYIAMUSHBIMU OeliCIBUAMU.

1) Vhuusepcanvnvie noznasamenvuule oelicmsusi obecnequsarom @opmuposanue 06a308blx
KOZHUMUBHBIX NPOYECCO8 00VHaArowWuxcs (0C80eHUe Memo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetr).

basoBble Jlornyeckue 1eMcTBUA:

BBISIBJIATh M XapaKTEpU30BaTh CYLIECTBEHHBIE IIPU3HAKA MAaTEMaTHUECKUX O0BEKTOB,
MOHSTHM, OTHOIIEHUN MEX1y MOHATUAMU; (HOPMYIUPOBATh ONPEEICHUS TOHITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PUKALIUU, OCHOBAHUS [T 0000IIEeHUs U
CPaBHEHUS, KPUTEPUU IPOBOJUMOTO aHAIMN3A;

BOCIIPUHUMATh, (POPMYyITUpPOBATh U MPE0OPa30BHIBATE CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHUIaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIAITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U POTUBOPEUHs B (haKTax,
JTAaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX; ITpeiiaraTb KpUTEPUH ISl BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHHUH, YMO3aKIIFOUEHHM 110 aHAJIOTUH;

pa3bupath JoKa3aTebCTBA MATEMATUYECKUX YTBEPKIEHHH (MIpsIMbIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSATEIBHO HECIO)KHBIE JJOKA3aTeIbCTBA MATEMAaTUYECKUX (PaKTOB,
BBICTPAMBATh apI'yMEHTALUIO, IPUBOJUTH IPUMEPBI U KOHTPIPUMEPHL; 000CHOBBIBATh
COOCTBEHHBIE PACCYXKACHUS;



e BBIOWpATH CIIOCOO pereHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTEIbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

e HCIOJB30BATh BOMPOCHI KAK UCCIICI0BATEILCKAN HHCTPYMEHT TIO3HAHUS; (POPMYITHPOBATH
BOTIPOCHI, (PUKCHUPYIOIINE IIPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSATEIILHO YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YyMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

e IPOBOJUTH M0 CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY HECIIOKHBINA YKCIICPUMEHT,
HeOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MAaTEMaTHYECKOTO O0OBEKTa,
3aBHCHMOCTEH 00BEKTOB MEXIY COOOI;

e CaMOCTOATENBHO (pOpMYyIMPOBATH OOOOMICHHS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIIOICHNUS, HCCIIC/IOBAHUS, OIICHUBATH JIOCTOBEPHOCTD MOJIYUYCHHBIX PE3yJIbTaTOB, BHIBOIOB
H 0000IIEeHNH;

e POrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKIKE BBIABUIaTh MPEIMOIOKEHHS O €T
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

e BBIIBJIATH HEIOCTATOYHOCTH U M30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOTUMBIX IS
pelleHns 3a1a4H;

e BBIOMpATH, AHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHHUS;

e BbIOMpaTh HopMy IpeAcTaBICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PeIIaeMbIe 3a/1a4n
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KoMOMHALUAMY;

e  OIICHMBATH HAJEKHOCTH HH(POPMAITUH 110 KPUTEPHUSM, MPEIIOKESHHBIM YUUTEIIEM HITH
c(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

2) VHueepcanvhvle KOMMYHUKAMUBHbLE Oelicmeus — 00ecneyusaom  ChopMupo8aHHOCHb
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
O0menue:

e BOCIPUHHUMATH U (POPMYITUPOBATH CYXKAECHUS B COOTBETCTBUHU C YCIOBUAMHU U LEIAMHU
O0I1IEeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TCKCTaxX, 1aBaTh MMOSACHCHUA 110 XOAY PCIICHUA 3aa4u, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHBIfI
pe3yibTar;

e B X0JIe 00CYX/ICHHS 33/1aBaTh BONIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMBI, IPOOIEMBI,
pelaemMoi 3a/1a4M, BbICKa3bIBaTh UJIEH, HAIIEJICHHbIE Ha MOMCK PEIIeHHs; COMIOCTABIISATh CBOU
CYXKACHUA C CYXKACHUAMU APYTIUX YHaCTHUKOB JHaJiora, O6H3py>KI/IBaTB pasiiniaue U CXoaCTBO
MO3UIMI; B KOPPEKTHOM (hopme PopMyInpoBaTh pa3HOTIIACUS, CBOM BO3PaXKEHMUS,;

. MPpEACTABIATE PE3YIbTAaThbl PCHICHUA 3a1a4i, SKCIICPUMCHTA, UCCIICIOBAHU, ITIPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BHICTYIIJICHUS C YUETOM 3aJ1ay PE3eHTAllMU U
0COOEHHOCTEH ayAUTOPUH.

CorpyaHunuecTno:

e TIOHMMATh M UCTIOJIH30BATh MPEUMYIIECTBA KOMAH/HOW W MHIUBUAYAILHOU paOOTHI IPH
peleHnH yuyeOHbIX MaTeMaTUYeCKHX 3aj1ay;

e TIPUHUMATH I1EJTb COBMECTHOM JICATEIIEHOCTH, TUTAHWPOBATh OPTraHU3AINI0 COBMECTHOMN
paboThI, pacrpenensTs BUAbI paboT, JOroBapuBaThHCs, 00CYXKAATh MPOILECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

e y4acTBOBATh B IPYNMOBBIX (hopmMax padoThI (00CYKIeHUs, 0OMEH MHEHUSIMH, MO3TOBBIE
HITYPMBI U JIp.);



BBITIOJTHATH CBOIO YaCTh paObOThI U KOOPAMHUPOBATH CBOU ACUCTBUS C APYTUMHU WICHAMHU
KOMAaH/Ibl;

OLICHMBATh KAYECTBO CBOETO BKJIa/1a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYINPOBAHHBIM
Y4aCTHUKaMHU B3aUMO/ICHCTBUSI.

3) Vuueepcanvhvie pecyniamuensie Oeticmausi 0becneyusarom @GopmMupo8anue CMbiCI08bIX
VCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranuszaums:

CaMOCTOSITENIHO COCTABJIATH IUIAH, AJIITOPUTM pEHICHUs 3aJa4yd (MU €ro 4acTh), BHIOMPATh
crnoco0 pemeHuss € Y4€TOM MMEIOLIMXCA PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOLIEcca U Pe3yiIbTaTa peIieHus
MaTeMaTHYCCKOM 3a1a9Hu;

IIPEIBUIIETh TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPH PEILICHUH 3a]1a4H, BHOCUTD
KOPPEKTUBBI B AESITEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAlIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YibTaTa JAESITEIbHOCTH ITOCTABIEHHOM LIETU U YCIOBUSM,
OOBSICHATh IPUYMHBI JOCTHKEHUS UM HEAOCTUKEHUS LIeJIU, HAXOUTh OIIUOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/ISI» Ha YPOBHC OCHOBHOI'O 06H_[CFO O6paSOBaHI/I$I
JOJIXKHO obecneunBaTh AOCTHIKCHUC CIICAYIOIIHX NPCIMETHBIX O6pa3OBaTeJII)HI)IX PE3YyJIbTATOB:
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Pacrnio3HaBaTh M3y4eHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEAETATh UX B3aUMHOE
pacnosoxxeHue, n300pakaTb TEOMETPUUYECKUE PUTYPBI; BBITOIHITH YEPTEKH 10 YCIOBHIO
3anauu. MI3MepATh IMHEWHbIE U YITIOBbIE BEIWYUHBI. Peliars 3a1a4un Ha BBIYMCIICHUE UTUH
OTPE3KOB U BEJIMYMH YIJIOB.

Jlenatb rpyOyro OLICHKY JIMHEHHBIX U YITIOBBIX BEJIMYUH MIPEIMETOB B peallbHOM KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUNHBI.
CTpouTh 4epTeKH K TEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCs NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh IPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTE JIOTHYECKHUE PACCYKICHUS C UCIIOJIBb30BAHMEM IT'€OMETPUIECKUX TEOPEM.
ITonp30BaTbCs MpU3HAKAMU PABEHCTBA NPAMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJIMaHbl, POBEAEHHOMN K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH
F€OMETPUYECKHX 3a/ad.

OmnpenensTs NapajiieIbHOCTh MPSAMBIX C IIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU
cexymas. Onpenenars napauieJbHOCTb PSMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUN OT TOUEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BHIYMCIIEHUS M HAXOIUThH YUCIIOBbIE M OYKBEHHBIE 3HAUEHUS YTJIOB B
T€OMETPUYECKHX 3a/1a4axX C UCIIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB yTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHNUH ABYX MapalieIbHBIX
MPSIMBIX CEKyIel. PemaTs mpakTuyeckue 3aau Ha HaX0XKICHHUE YIJIOB.

Brnanets noHATHEM r€OMETPUUYECKOTO MECTA TOUEK. Y METh ONpPENENATh OUCCEKTPUCY yIIa U
CEPEIMHHBIN NIEPIEHIUKYIISP K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOYEK.

DopMyIMpPOBaTh ONPENEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUAMETPA OKPYKHOCTH,
[I0JIb30BaThCA UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUM 3aa4.



e Bnangers NOHATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LICHTP.
[Tonmp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTrOJbHUKA MIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

o Bragers noHATHEM KacaTEIBHON K OKPYKHOCTH, ITOJIB30BATHCS TEOPEMOU O
NEPIEHIUKYJSIPHOCTH KAacaTeIIbHOM U PaInycCa, PO BEAEHHOTO K TOUYKE KACAHMUSL.

o [lonp30BaThCs MPOCTEUIIMMHU N'€OMETPUIECKUMHU HEPABEHCTBA MU, IOHUMATh UX
MIPAKTUYECKUI CMBICIL.

o [IpoBOIUTH OCHOBHBIE FEOMETPUUYECKHUE TOCTPOCHUS C IOMOIIBIO LIUPKYJISL M IMHEUKH.
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o Pacno3HaBarh OCHOBHBIE BUIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHC X
CBOWCTBaMM IIPU PELICHUU T'€OMETPUUECKHUX 3ajiau.

o IlpuMeHATH CBOMCTBA TOUKH IEPECEUEHUS MEIUAH TPEYTOJIbHHUKA (LIEHTpa Macc) B PELIEHUH
3ajau.

e Bnaners noHsATHEM CpeHEN JTMHUM TPEYrOJbHUKA U Tpalleluu, IPUMEHSATh UX CBOMCTBA IIPU
peLIeHUH T€OMETPHUECKUX 3ajiau.

o Ilosp3oBaThcs Teopemont Paneca U TEOPEMOU O TPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh
UX Ul PEeUIeHUs IPAaKTUYEeCKUX 3a/1ad.

o [IpuMeHsATH MPU3HAKH 1TOTOOUS TPEYTOIHHUKOB B PEHICHUU T€OMETPUYECCKHX 3a/1a4.

o Ilonp3oBarbes Teopemoii [Iugaropa ams pereHuss reOMeTpUYECKUX M MIPAKTUYECKUX 3a/1a4.

e CTpouTh MaTEMaTUYECKYIO MOJIEIIb B IPAKTUYECKUX 33]1a4aX, CAMOCTOATEIBHO J€JIaTh
4epTEX U Ha XOAUTh COOTBETCTBYIOIINE JJTUHBI.

e BnaneTrs NOHATUAMYU CUHYCA, KOCUHYCA U TAHI'€HCA OCTPOTO YIJla MPSMOYTOJIbHOTO
TPEyroJIbHUKA.

e Tlonbp30BaThCs 3TUMHU NOHATHS MU AJIS PELLIEHUS MPAKTUYECKUX 3a/1a4.

e Brruuncnars (pa3aMyHbIMU CIIOCOOAMH) IJIOLIA/(b TPEYTOJIbHHUKA U TUIONIAAN MHOTOYTOJIbHBIX
¢buryp (monb3ysch, rae HeoOX0AUMO, KATbKYISITOPOM).

o [IpuMeHATH NOTyYEHHBIE YMEHHUS B TPAKTUYECKUX 3a]a4ax.

e BnaneTs NOHATHUSAMHU BIIMCAHHOTO U EHTPAIBHOTO yIia, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilax MeXy XOopAaMu (CeKYIIUMH) U YTJIe MeX/ly KacaTeIbHOM U XOopAoi
MIPU PELICHUN T€OMETPUYECKUX 3a/1ay.

o BnaneTs NOHATHEM ONHMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOWCTBA ONMCAHHOTO
YeThIPEXYTOJIbHUKA [IPH PEIICHUHU 3a]1a4.

o [IpuMeHATH NOTyYEHHBIE 3HAHUS HA PAKTUKE — CTPOUTH MATEMATHUYECKNE MOJIENH IS
3aJ1a4 peasIbHOM JKU3HHU U IPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHUEM
10J100US U TPUTOHOMETPUH (IT0JIB3YSICh, TJI€ HEOOXOUMO, KAJIbKYISTOPOM).
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e 3HAaTh TPUTOHOMETpPUYECKHE (PYHKLIUU OCTPHIX YTIIOB, HAXOJUTH C UX OMOIIBIO Pa3INYHbIE
3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ MOMOIIBIO KAIBKYIIATOPA) JUIMHBI U YTJIbI JAJIS1 HETAOMUYHBIX 3HAUCHUH.

o Tlonp3oBaThCs popMyIaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HAaxO0KJICHUs COOTHOILLIEHUN MEXy TPUTOHOMETPUYECKUMHU BEIMYUHAMH.

o Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISl HAXOXKIEHUS PA3JIMYHBIX JIEMEHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATD UX NPH PELICHUH T€OMETPUUECKUX
3a1a4.

e Bnaners nonsTHsiMU ipeoOpa30BaHuUs MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOJA0OHBIX

¢buryp.



ITonp30BaTbes CBOWCTBAMM MO100MS IPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATh AJIUHbI U
HAXOJUTh YIJIbl y ToJ00HBIX (uryp. [IpuMeHsTH cBOMCTBA MOAO0MS B TPAKTHUYECKUX
3ajayax.

YMeTb NpUBOAUTH MPUMEPHI IOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

[Tonp30BaThes TEOPEMaMU O IPOU3BEIEHUH OTPE3KOB XOP/, O IPOU3BEAECHUHU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMH, IOHUMATh UX FEOMETPUUECKUI U (PU3NYECKUI CMBICII, IPUMEHSTh
UX B PELICHUU TE€OMETPUYECKHUX U (PU3MUYECKHX 3a/1a4.

[TpuMeHATH CKaIsIpHOE MTPOU3BEICHNUE BEKTOPOB Il HAXOXKACHUS JJIMH U YIJIOB.
[Tonp30BaThcs METOAOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHSATh €0 B PELICHUU
re€OMETPUUYECKUX U NPAKTUYECKUX 3a]1a4.

Brnaners noHATUAMYU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI TyT'H
OKPY>KHOCTH Y paJIMaHHOIN MEpBI yIila, YMETh BBIUMCIIATH IIJIOLIAAb Kpyra U €ro 4yacTeil.
IIpuMeHATH NOJIy4YeHHbIE YMEHUS B IPAKTUYECKUX 3aauax.

HaxoauTe ocu (Mim HEHTPBI) CUMMETPHH (DUTYD, TIPUMEHSTH ABMKEHUS ITIOCKOCTH B
IPOCTEHIINX CIydasX.

[IpuMeHsTH MONTy4YEeHHbIE 3HAHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJENIN AJIs
3aJja4 peaybHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIME BHIYUCIICHUS C IPUMEHEHHEM
110100Ms U TPUTOHOMETPUUYECKUX PYHKIMN (IIOJIB3YSCh, II€ HEOOX0AUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

KoanuecTBo 4acoB

BCETro

KOHTPOJIbHbIE
padoThI

NPaAKTHYECKHE
padoThI

JeKTpoHHBbIe (UM(pPOBBIE)
o0pa3oBaTe/ibHbIE PeCypPChI

Paznen 1. IIpocreiimue reomerpudeckue purypol M ux cBoiicrea. U3mepenne reomeTpuyecKuX BeJTUYHH.

1.1. | IIpocreifmme reomeTpraecKiue 0OBEKTH TOUKH MPSIMBIC, JIyYd U YTIIE, 2
MHOT'OYT'OJIbHUK, JIOMaHasl.

1.2. | CmexHble u BepTUKAIbHBIE YTIIbL. 3

1.3. | Pabora c mpocTeimmmMu depTexaMu. 3

1.4. | U3mepeHue NTHMHENHBIX U YIIOBBIX BEJIMYMH, BBIYUCIEHUE OTPE3KOB U 2
YIJIOB.

1.5. | llepumerp u momiaas GuUryp, COCTaBICHHBIX U3 IPSIMOYTOIEHUKOB. 4 1

Hroro no pazpeny: 14

Pasnen 2. TpeyrojibHUKu

2.1. | llonsTue o paBHBIX TPEYTrOJIbHUKAX U IEPBUYHBIEC TPEJICTABJICHUS O 2
PaBHBIX (KOHTPYIHTHBIX) purypax.

2.2. | Tpu npusHaka paBeHCTBa TPEYrOJIbHUKOB. 5

2.3. | Ilpusnaku paBeHCTBa NPAMOYTOJIbHBIX TPEYTOJILHUKOB. 2

2.4. | CoiicTBO MeaMaHbl MPSIMOYTOJLHOTO TPEYTOJIbHUKA. 1




2.5. | PaBHOOenpeHHbIE M pAaBHOCTOPOHHUE TPEYTOJILHUKH. 2
2.6. | IIpu3Haku u cBOMCTBa paBHOOEAPEHHOTO TPEYTOIBEHHKA. 2
2.7. | IIlpoTuB GonbIIcH CTOPOHBI TPEYTOIBHUKA JICKHUT OOJBIIHA yToOI. 2
2.8. | IIpocreiimme HeEpaBEeHCTBA B TEOMETPUHU. 1
2.9. | HepaBeHcTBO TpeyrojibHUKA. 1
2.10. | HepaBeHcTBO TOMaHOM. 1
2.11. | lpsAaMoyrobHEIi TPpeyronbHUK ¢ yritoM B 30°. 1
2.12. | llepBble NOHATHUS O JOKA3aTENIbCTBAX B TEOMETPUU 2
Hroro no pazpeny: 22
Paznen 3. [lapassiesibHble NIpsAMbIe, CyMMa yIJIOB TPeyroJibHUKA
3.1. | HapamnensHble NpsMbIE, X CBOMCTBA. 2
3.2. | Hareit nocrynat EBkinaa. 1
3.3. | Haxpecrt nexariye, COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YTJIbI 3
(oOpazoBaHHBIE TIPU TIEPECEUCHNUH TTAPATUICTHHBIX PSMBIX CEKYILEH).
3.4. | IlpusHak nmapanienbHOCTU MPSMBIX Ye€pe3 PaBEHCTBO PACCTOSHUN OT 3
TOYEK OJHOU MPSAMOU 0 BTOPOH HPSIMOiA.
3.5. | CymMa yrioB TpeyroyibHUKa 1 MHOTOYTOJIbHHKA. 2
3.6. | BHemnue yrisl TpeyronsHuka 3
Hroro no pazzpeny: 14
Pasnen 4. OKpyKHOCTb U Kpyr. [eoMeTpr4YecKue NOCTPOEeHUs
4.1. | OkpyXHOCTb, XOP/bI U JUAMETPBI, UX CBOKUCTBA. 1




4.2. | KacarenbHas K OKpY>KHOCTH. 2
4.3. | OkpyXHOCTb, BIIUCAHHAS B YTOJL. 1
4.4. |llonstue o 'MT, npumeHeHue B 3a1auax. 2
4.5, | buccekrpuca u cepeIUHHBIN NEPIEHIUKYIIIP KaK FeOMeTpuueckue mecra | ]
TOUEK.
4.6. | OkpyXKHOCTb, OIMCAHHAsl OKOJIO TPEYTOJIbHUKA. 2
4.7. | BrmcanHas B TpeyrojabHUK OKPY>KHOCTb. 2
4.8. | Ipocreiimue 3a7a4n Ha TOCTPOCHUE. 3
Htoro mo paszaeny: 14
Paznen 5. IloBTopenue u 06001eHe 3HAHUM.
5.1. | IloBropenue u 00001IIEHNE OCHOBHBIX MOHATHH W METONOB Kypca 7
KJacca.
Htoro mo pasaeny: 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5
8§ KIIACC
Ne | HammenoBaHue pa3aesioB M TeM IPOrpaMMBbI Konn4yectBo 1yacos DJIEKTPOHHBIE
n/n (undposbie)
BCEIo | KOHTPOJbHbIE NPaAKTHYECCKUe 06p330BaTeﬂbHBIe
padoTbl padoTbl pecypebl
Pazgen 1. YeTbIpéXyroJabHUKU
1.1. | [Hapamnenorpamm, ero npu3HaKy U CBOMCTBA. 3
1.2. | YacTHble ciyyau mapajieorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaapar), ux | 3

MIPU3HAKU U CBOWCTBA.




1.3. | Tpanenus. 4

1.4. | PaBHOOOKAS M IPSIMOYTOJIEHAS TPATICITUHL. -

1.5. | YaBoenue meaunaHsl. 0,5
1.6. | LenTpanbHas cuMMeTpust 15 1
Hroro no pazneny 12

Pa3nen 2. Teopema ®aseca 1 TeopeMa 0 NPONOPLHOHAIBHBIX OTPE3Kax, NOA06GHbIE TPEYroJbHUKHU

2.1. | CpenHss IMHUS TPEYTOJNbHUKA. )
2.2. | Tpamemms, e€ cpeqHsist THHMSA. 2
2.3. | Teopema ®aineca u Teopema 0 MPONOPLUHUOHAIBHBIX OTPE3KaX. 3
2.4. | llpomoprmoHansHbIE OTpPE3KH, MTOCTPOCHHE gerBépToro | 1

TIPOTIOPIIMOHAIEHOTO OTPE3Ka.

2.5.. | CpoiicTBa 11eHTpa Macc B TPEYTOJILHUKE. 1

2.6. | llomoOHBIE TPEYTOIHHUKH. 3

2.7. | Tpu npuzHaka momo0us TPeyroJbHUKOB. -

2.8. | llpaktuueckoe mpuMeHeHHE 2 1

Hroro no paspeny: 15




Pa3pen 3. lnomaas. HaxoxxaeHue miowma e TpeyroJbHUKOB M MHOTOYToIbHBIX puryp. Iliiomaau nojo6HbIX puryp

3.1. | Ilonstue 06 oOmIcH TeOpHH TUTOIIA/IH. 1

3.2. | @opmyiibl 11 IIIOWAAN TPEYTOJIBHUKA, IapajuieorpaMMa 3
Brruucnenue miomaaei.

3.3. | Brriuucnenue mionanei 2

3.4. | Ilnomamu puryp Ha KiIeT4aTON Oymare. 1

3.5. | Brrumcienue miomaziei CIOKHBIX QUTYp depe3 pa3OneHne Ha YacTH | 1
JOCTPOCHUE.

3.6. | Pemenue 3aga4 ¢ moMOIIBI0 METO/Ia BCIIOMOTaTEILHON TIOIIAIN 1

3.7. | Inomamu momoOHBIX Huryp. 1

3.8. | OtHomenwne mmomaneit TPeyroIbHUKOB ¢ OOIIMM OCHOBAaHUEM HITH OOIIEH 2

BBICOTOM.
3.9. | 3amauu c NpaKTUYECKUM COAECPKAHUEM. 2 1
Htoro mo paszaeny: 14

Pasnen 4. Teopema [ludaropa u Hayas1a TPUTOHOMETPUU

4.1. | Teopema [Mudaropa, e€ q0ka3aTenbCTBO U MPUMEHEHHE. 2

4.2. | Obparnas TeopeMa IMudaropa. | 2

4.3. | Onpenenenne  TpuroHomerpuueckux  (GyHKumi  ocrporo  yria, | ]
TPUTOHOMETPUYECKHE COOTHOIICHHS B ITPSIMO yrOJILHOM TPEYroJbHHUKE.

4.4. | OcHoBHOE TPUTOHOMETPUYECKOE TOX/AeCTBO. | 1




4.5, | CooTHOmIEHUsT MeXJIy CTOPOHAMHM B TPSMOYTOJBHBIX TPEYTOJbHHKAaX C | 4 1
yritamu B 45° u 45°; 30° u 60°

Hroro mo pasfeny: 10

Paszgen 5. Yrasl B OKPY/KHOCTH. BrnucaHHble ¥ OTUCAHHBIE YE€TbIPEXYI'OJIbHUKHA. Kacareabnble K OKPY/KHOCTHU. Kacanmne OKPYKHOCTH.

5.1. | B3zaumHoe pacrnosioxeHue ABYX OKPYKHOCTEH. 3

5.2. | Kacanue okpyx)HOCTEH. -

5.3. | Bnucanusie u eHTpagbHbIE YIIIbI, 3
YTOJI MEXAY KacaTeJIbHOU U XOPJOH.

5.4, | Yl MexXay XOpIaMU U CEKYILIUMHU. 2 1
5.5. | BnucanHuble u onucaHHble YETHIPEXYTONbHUKH, UX PU3HAKU U CBOMCTBA. 2

5.6. | [IpuMeHeHue 3TUX CBOMCTB MpHU PEIICHUH Fr€OMETPUUECKUX 3a/1a4. 3 1
Hroro no pazpeny: 13

Pasnen 6. IloBTopenne, 060011eHne 3HAHMIA.

6.1. | lloBropeHue OCHOBHBIX MOHSATUH W METOAOB KypcoB 7 M 8§ KIIAccoB,
0000111eHNE 3HAHU.

Htoro mo paszaeny: 4 1

OBILEE KOJIMUECTBO YACOB 10 [IPOTPAMME 68 7




9 KJIACC

Ne
n/n

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

KoaudecTBO 9acoB

BCEro

KOHTPOJIbHbIE
padoThI

NPaAKTHYECKHE
padoThI

DJIEKTPOHHbBIE
(undposBbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3pen 1. TpuronomeTtpusi. TeopeMbl KOCUHYCOB M CUHYCOB. PellieHue TpeyroJibHUKOB.

1.1. | Onpenenenne TpuroHOMETpHUECKHX (HyHKIHME yrios ot 0° mo 180°. 2

1.2. | Kocunyc u cunyc npsiMoro u TyIoro yria. 2

1.3. | Teopema kocunycoB. (O600mEHHAS) TeOpEMa CHHYCOB (C pagIiuycoM 3
OTIICAHHOM OKPY>KHOCTH).

1.4. | HaxoxxaeHue JIHMH CTOPOH M BEITUYUH YTJIOB TPEYTOJIbHUKOB. 2

1.5. | ®opmyna miomaau TpeyrojbHUKA Yepe3 ABE CTOPOHBI U YIOJl MEXAY HUMHU. 2

1.6. | @opmyna mioiaand 4YeThIPEXYTroJIbHUKA YEpe3 €ro JIMaroHalld U yroj Mexnay | 2
HUMH.

1.7. | IlpakTnyeckoe mpruMEHEHHUE JOKa3aHHBIX TEOPEM 3 1

Hroro no pazneny 16

Pa3gen 2. [Ipeo6pa3soBaHue nog06usA. MeTpuyecKkue COOTHOIIEHUS B OKPY>KHOCTH

2.1. | Ionsarue o mpeobpa3oBaHUU TOI00MS. 2

2.2. | CooTBeTCTBEHHBIE 3IEMEHTHI TIOAOOHBIX QUTYD. 2

2.3. | Teopema o mpou3BeieHHN OTPE3KOB XOP/I, TEOPEMA O NTPOU3BEICHUHT 3
OTpPE3KOB CEKYIINX, TEOpeMa O KBaJ[paTe KacaTeJIbHOM.

2.4. | IlpumeneHue B pelieHNN reOMETPUUECKUX 3314 3 1




Hroro no pazneny 10

Pasnen 3. BeKTOpbl

3.1. | Onpenenenue BEKTOPOB, CIOKEHUE U PA3HOCTh BEKTOPOB, YMHOXKEHHUE 2
BEKTOPA Ha YHCJIO.

3.2. | ®usnyeckuil U reoOMETPUUECKUI CMBICI BEKTOPOB. 1

3.3. | Paznoxxenue BekTopa no JByM HEKOJIJIMHEAPHBIM BEKTOPaM. 1

3.4. | KoopaunaTel BeKTOpAa. 2

3.5. | CxanspHoe npou3BecHNE BEKTOPOB, €0 MPUMEHEHUE AJIs1 HAaX0XKIACHUs e | 1
1 yIJIOB.

3.6. | Pemenue 3agay ¢ NOMOILBIO BEKTOPOB. 2

3.7. | IlpuMeHeHue BEKTOPOB JJIsl pELIEHMS 3a/1a4 KUHEMATUKU U MEXaHUKU 3

Htoro mo pasaeny: 12

Pasnen 4. lekapTOBbI KOOp/AMHAThI HA IJIOCKOCTHU

4.1. | HexapToBbl KOOpAMHATHI TOYEK HA MJIOCKOCTH. 1

4.2. | YpaBHeHHE NPSIMOH. 1

4.3, | YrnoBoii ko3 pHIIMEHT, TAHTCHC yTJia HAKIIOHA, TapauIeIbHbIC U 2
NEPIEeHIUKYIISIPHBIE MIPSIMbIE.

4.4. | YpaBHeHUE OKPYKHOCTHU. 1

4.5. | HaxoxaeHue KOopJIMHAT TOYEK [IEPECEUEHUS] OKPYKHOCTH U MPSIMOM. 1

4.6. | MeToa KoOpAMHAT NpPU PELIEHUN FT€OMETPUUECKHX 3a/1a4. 1

4.7. | Ucnonb3oBaHue METOAA KOOPJIMHAT B MPAKTUUYECKUX 3aJlayax 2




Hroro no pazgeny: 9

Pa3gen 5. [IpaBU/IbHBIE MHOTOYTOJIbHUKU. /I/IMHA OKPY>KHOCTH U IJIOWaJb Kpyra. BeiunucieHue miomaaeu

5.1. | IlpaBuibHBIE MHOTOYTOJIBHUKH, BEIYUCICHUE UX DJIEMEHTOB. 1

5.2. | Yucno 7 v ainHA OKPY>KHOCTH.

5.3. | JnuHa 1yru oKpy>KHOCTH. 1

5.4. | Paguannas mepa yria. 1

5.5. | Ilnomans kpyra u ero 3j1eMeHTOB 1
(cexTopa M cerMeHra).

5.6. | Beruucnenwne mromaneit GUryp BKIFOYAIOIIAX IEMEHTHI KpyTa. 3 1

Hroro no pazpeny: 8

Paznen 6. IBU2KeHUS JIOCKOCTH

6.1. | [lonsTHe 0 IBMKEHUM TIIIOCKOCTH. 1

6.2. | IapamienbHblil epeHOC, TOBOPOT U CUMMETPHUSL. 2

6.3. | Ocu u ueHTpbl CUMMETPUH. 1

6.4. | Ilpocreiliiue npuMeHEHUs B pELICHUH 3a/1a4. 2

Utoro no paszaeny: 6

Pa3gen 7. [loBTOpeHMe, 06061 eHUE, CCTeMaTU3alMsl 3SHAaHU I

7.1. | IloBTOpeHue OCHOBHBIX NOHATHUN U METOJOB KYpcOB 7—9 Ki1accoB, 1
00001IeHNEe B CUCTEMAaTH3AIUs 3HAHUH.

7.2. | lpocreiimue reomeTpudeckne GUTypsl M UX CBOMCTBA. -




7.3. | 3MepeHne reoMeTpUuECKUX BEJIMYHMH.

7.4. | TpeyroibHuku. 1
7.5. | [lapannenbHble U IEPNICHIUKYIISIPHBIC MIPSMBIE. 1
7.6. | OKpy>XHOCTb U KpYT. -
7.7. | I'eomerpuueckue nocTpoeHHUs. -
7.8. | Yrubl B okpyxHOCTH. BriicaHHbIe U ONMCAHHBIE OKPYKHOCTH 1
MHOT'OYT'OJIbHUKOB.
7.9. | Ilpsmas u OKpy>KHOCTb. -
7.10. | YetblpéxyronbHuku. BrniricaHnHble U ONMCAHHBIE YETHIPEXYT OJIbHUKH. -
7.11. | Teopema [Tucaropa u Hawana TpuroHoMeTpuu. Pemenne oomux 1
TPEYrOJbHUKOB.
7.12. | IlpaBuiibHbIE MHOTOYTOJIBHUKH. -
7.13. | IIpeoOpazoBaHHs TUIOCKOCTH. -
7.14. | Apmwxenns. [Togobue. CummeTpus. 0,5
7.15. | Ilmomane. Beraucnenne momaneii. [Imomaan nogqo0HeIX Guryp. 0,5
7.16. | dexkapToBbl KOOPAMHATHI HA MJIOCKOCTH. 0,5
7.17. | BexTops! Ha miockocTH 0,5
Hroro mo pasgeny: 7
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

7 KJIACC

AtaHacsH J1.C., byty3oB B.®., Kagomues C.b. u gpyrue N'eometpusi 7—9 knacc AKUMOHEpHOe 06LLIECTBO
"MapatenbctBo "lMpocBeLLeHne”,;
BBenure cBoil BapuaHT:

8 KJIACC

Artanacsan JI.C., byry3os B.®., KagomueB C.b. u npyrue, ['eomerpust, 7-9 kiacc, AKIMOHEPHOE
obmectBo «M3narensctBo «IIpocBemienue ;
BBenute cBoii BapHaHT:

9 KJIACC

Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u apyrue, ['eomerpus, 7-9 kinacc, AKIIMOHEPHOE
obmiectBo «M3marenscTBO «lIpocBemienuey ;
Beenure cBO#l BapuaHT:

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIS
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