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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHMM W B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyXJIeHus «OT MPOTHUBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPHKICHUSI.

BTopoil uenpt0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HAITH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolIUHCsS YYHUTCS CTPOUTHh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«BekTopsy, «JIBmwkenus miaockoctny, «IIpeodpazoBanust mogo0ous».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsaTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMeXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKH. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTtpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoilicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMou. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOMCTBA. YacTHbIE
cllydad THapajuieJorpaMMoB (TPSAMOYTOJIBHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiueHnt mnomodus. I[lpuzHaku momoous
TpEeyroJibHUKOB. [[puMeHenune noqo0ust npy peleHny NpakTUUYeCKUX 3a1ay.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, HapamierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIOMaaAeH
oTI0OHBIX (QUTYD.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJd MEXKIy KacaTelbHOW U XOpIOM.
VYrimel  Mexay ~XopaamMu M CeKylIIMMHU. BrnmcaHHele W OIKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Tpeobpa3zoBanue nogodus. [logoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTeIIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. Pa3nokeHne BEeKTOpa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPsIMBIX. MeToa KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlnmuHa OKpyXHOCTH. I'pamycHas wu
paauaHHasi Mepa yria, BBIYUCICHHE JJIMH Iyr okKpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOTo oOuIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueIoBeuecKOon
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPblI 310POBbSI H
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pedIIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJII OKPYXaIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATECIbHOCTh, B TOM UHCIIC
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKHM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpUHUMATH, (OpPMYNIHpPOBaTH U  NPEOOPa3OBBIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE U O0O0IIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTU4YecKux (PakToOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOAXOMAIMUNA C yIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPE/INOJIOKEHNUS O €TO PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATH W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU UM HWIUTFOCTPUPOBATH
peraemMpie  3aJayd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OcJsiMHU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN PE3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh Pa3lMyue M CXOJCTBO TMO3WIIMNA, B
KOpPEKTHOM popme GpopMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4ETOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHONW Y WHIWBUIyaJIbHOU
paboTHI NPU PEIICHUN YUEOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHHUS HECKOJbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JICUCTBUS C JPYrMMH 4YI€HAMHU KOMAaH/IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJ3Ja B OOIIMHA MPOAYKT MO KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pEIICHHS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yJibraTta
pelIeHUsI MaTEMaTUYECKOH 3a1a4H;

MPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHSTh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYalOUUHCS TMONMYYUT CIICTYIONTHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKHUE (UTYpPBI, OINPENCIiaTh HUX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JMHEHHBIX W YIJOBBIX BEJIMYMH MPEIMETOB B
pealbHOM KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YyepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd TMpPU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOECIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUNA T€OMETPUYECKUX 3a/1a4.

OnpenensTe NapamieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYKMCICHUS W HAXOJWUTh YHUCJIOBBIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX NapAJUICIIBHBIX MPSIMBIX CEKylIeH. Pemarh npakThdeckue
3a7]a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEMHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyIMpOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JIUaMeTpa
OKPY>KHOCTH, TTOJIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MIPHU
pellIeHuu 3a1ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOU TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOU O
MEePICHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonbp30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TOMOILBIO LUPKYIS U
JIMHENKHU.

K koniy oOyudeHus B 8 Kjacce o0Oydaroumuiics MONYYUT CIEIYIOUIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPHUUECKUX 33/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U TpaIllelWH, IPUMEHATh
UX CBOMCTBA NPHU pEHICHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes Teopemon
dajieca ¥ TEOPEMON O IPOIMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IpakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B IMPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagete DOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10630BaThCsl 3TUMH MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a/]a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOJUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKYIIUMU) U yIiie MEeXKIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETBHIPEXYTOJbHUKA, TPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroImIMICS TMOJTYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pEemeHne



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KaTbKYJIATOPA) AJIMHBI
Y YTJIBI JUTsI HeTAOJMUYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHICCKIUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIEHUE TPEYrOJbHUKOBY»), MPUMEHSITh WX MpHU
pEILIEHUH T€OMETPUYECKUX 3aaY.

Brnanets moHsTHSIMH  npeoOpa3oBaHHMS — MOJ0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThbes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIIbI y TMOAOOHBIX (QUTYP.
[IpuMeHsTh CBOMCTBa MOAOOMA B MPAKTUYECKUX 3ajayax. YMEThb HPUBOIAUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHN M (U3UUYECKUI
CMBICJI, TPUMEHATh HUX B PEIICHUH TIECOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalIspHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATHAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreu. [[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPBI) CUMMETPUH (PUTYp, TPUMEHSTH IBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATH TOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKHE
MOJIEIIN IS 33724 PEAIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YACh, Te
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie IIpakTuueckue (mucpp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomeTpuyeckue GUTypsl U
1 Hf cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘IlpeCKI/IX 10 1 2 bubmmorexa LOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobuikir 16 1 0 https://m.edsoo.ru/7f415e2e
3 [TapamtenpHble psIMBbIE, CyMMa YIJI0B 24 9 9 bubnnorexa [HJOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomeTpuueckue 15 1 5 bubnnoreka [JOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
5 IToBTOpenue, 00001IEHNE 3HAHUN 3 1 0 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 19




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nupposbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 HerpipexyronbHiin 12 1 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 2 bubmmorexa LOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJi[I)HI/IKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 5 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy)KHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 5 bubnuoreka [IOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6mmoreka [JOK
6 IT i 4 1 0
OBTOpeHHe, 0600meHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 11




9 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 5 Bu6muoteka [JOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 1 1 bubnnorexa [JOK
COOTHOUICHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
3 Bexropst 12 1 1 https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
4 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 9 1 2 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY>KHOCTH H IIJIOMIAIb KpyTa 8 0 2 bubmmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bubnmorexa LIOK
6 JlBHKeHus II0CKOCTH 6 1 2 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 7 1 0 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 13







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

[Ipocreiimue reoMeTpUIeCKre 0OBEKTHI.
[Ipenmer reomerpun. Touka, npsimas,
OTPE30K, TIOCKOCTb.

JIyd u yrois. buccekrpuca yria.

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3yYeHUS

PaBencTBo reomerpudeckux Guryp.
CpaBHEHHE OTPE3KOB U YIJIOB.

JnuHa otpeska. EnuHuIbI n3MepeHus
JUINMHBL.

o

(@)

Pemenue 3amgau o reme: "{nunHa orpeska'
I'panycnas mepa yriia. U3mepeHue yrios.

CMeXHbBIE U BCPTUKAJIBHBIC YTJIBI

0N O Ol

[TepnieHIuKyNsApHBIE IPSIMbIE

Pemenue 3anau no teme: "HavanpHele
reoMerpuueckue cefeHus. [logroroska
KOHTPOJIbHOM paboTe.

N

O o o o

O O O Bk

10

KonTposabnas padora Nel no teme:
"HauanpHble reoMeTprYecKue CBEAeHUs"

11

12

AHanu3 KOHTPOJIbHOM paboTel. PaboTta Han
ommbOkamu. Tpeyronsauk. CBoiCTBa
PaBHBIX TPEYTOJbHUKOB.

Ilonsarue TCOPCMBI, 1OKA3aTCIILCTBA




13

TeopeMbl. [lepBblii MpU3HAaK paBEHCTBA
TPEYTrOJIbHUKOB.

Pemrenne 3a1a4 Ha IPUMEHCHUEC IIEPBOT'O
IIprU3HAKa paBCHCTBA TPEYIr'OJIbHUKOB.

14

15

16

[Iepnenqukymnsap k npsmoii. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKOB.

CaoiicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA.

Pemenue 3ama4 o teme: "PaBHOOEIpEHHBIN
TPEYroJIbHUK".

17

18

Bropoii npu3Hak paBeHCTBA TPEYTOJIbHUKOB

Pemenue 3amau Ha IIPpUMCHCHHUEC BTOPOI'O
I[IpU3HAKa paBCHCTBA TPCYI'OJIbHUKOB

19

20

21

TpeTuii npru3HaK paBEHCTBA TPEYTOJILHUKOB

Pemenue 3amgau Ha MMPUMCHCHHC IIPU3HAKOB
PpaBCHCTBA TPCYT'OJIbHUKOB.

OKpy>KHOCTb.

22

23

[TocTpoeHne ¢ MOMOIIBIO HUPKYJIS U
nuHelku. OCHOBHBIE 3a/1a4M Ha TOCTPOEHUE
. IToctpoenue yriia, paBHOTO JaHHOMY.

[TocTpoenne GUCCEKTPUCH yTIIa.

24

[TocTpoeHue neprneHIuKynsapa K IpsiMou,
IIOCTPOCHUE CEPEIUHBI OTPE3Ka.

25

26

Pewrenue 3a1ad Ha IpUMEHEHUE IPU3HAKOB
PaBEHCTBA TPEYTOJIbHUKOB.

Pemenue 3amgau o reme: "TpeyroibHUKU".
[ToaroToBka K KOHTPOIBHOM paboTe.

27

KonTponbhas pabota Ne 2 o teme:




28

"TpeyroabHuKH".

AHanm3 KOHTPOJIbHOM paboThl. Pabora Hax
oumoOkamu. [Ipu3HaKu napaieabHbIX
HPSIMBIX.

29

30

31

Pemenue 3anay no teme: "llpusnaku
HapauIeIbHbIX NPAMbIX"
[TpakTyeckue ciocoObl HOCTPOCHUS

napajiC/IbHbIX NPAMBIX.

Pemenue 3a1a4y mo roTOBBIM YepTEXkKAM
"[Ipu3Haky napamieabHbIX NPSIMbIX".

32

33

Axkcuoma napamienbHocTy EBkina.

CBoiicTBa napayljIeIbHBIX MPSMBIX.
Jloka3aTenbCcTBO OT MPOTUBHOTO.

34

CaoiicTBa napayuiebHBIX TPsAMBIX. Teopema,
oOpaTHas JaHHOM.

35

36

Teopema 00 yriiax ¢ COOTBETCTBEHHO
napajieIbHbIMA CTOPOHAMH.

Teopema 006 yriax ¢ COOTBETCTBEHHO
NEePHEHANKYJISIPHBIMU CTOPOHAMMU.

37

Pemenne 3amau no teme: "CBoicTBa
NapauIeIbHbIX NPAMbIX"

38

39

40

Pemenne 3a1a4 Ha BBIYUCJIICHUC,
J0Ka3aTCJIbCTBO U ITOCTPOCHHUCE, CBSI3aHHBIM C
napajaCJIbHbBIMHA MIPSAMBIMU.

Pemenue 3amau no teme: "IlapamnensHbie
npsimbie”. [ToAroToBKa K KOHTPOIHLHOU
pabore.

KonTtponbHas padora Ne 3 o teme:




41

"[TapannenbHbie npsambie"

Teopema 0 cyMMe yIiioB TPEYroJbHUKA.

42

43

OcCTpOyTOJBHBIN, NPIMOYTOJILHBIN U
TYHOYTOJIbHBIN TPEYTOJIbHUKU

Teopema 0 COOTHOLIEHUH MEXAY CTOPOHAMU
U yIJIaMU TPEyToJIbHUKA

44

45

46

HepasenctBo TpeyronbHuka

Pemenue 3amau no treme: "CooTHOIIIEHHE
MEXy CTOPOHAMU U YTJIaM U
TpeyrojabHuka"

CBolicTBa 1 MMPU3HAKHU TPAMOYT'OJIBHBIX
TPEYIrOJIbHUKOB.

47

[Ipu3Haky paBeHCTBA NPSMOYTOJIBHBIX
TPEYTOJIbHUKOB.

48

49

Paccrostnue oT TOUYKHM 10 IPAMON.
PaccrosiHre Mex 1y napaiesbHbIMA
HPSIMBIMH.

Pewmenune 3amau no reme: "[loctpoenue
TPEeYroJbHHUKa MO TPEeM dJIeMeHTaMm"

50

KonTtponbHnas padora Ne 4 o teme
"COOTHOIIEHHE MEXy CTOPOHAMU U
yriaamu TpeyrojbHUKa"

51

52

OKpy’>KHOCTb, XOpABI U TUAMETP, UX
CBOWCTBA

KacarenbHas x OKPY’KHOCTHU

53
54

OKpy’>KHOCTb, BIIUCAHHAs B yroJl

OKPY)KHOCTL, BIIMCAHHAs B yIoJI




55
56

IMousatue o IMT

I'MT, npumeHnenue B 3agaqax

S7

58

buccekTpuca u cepeuHHbIN
NEePHEHINKYIISIP KaK TEOMETPUUYECKUE MECTa
TOYEK

CBolicTBa AMAMETPOB U XOPJ OKPYKHOCTHU

59

B3anMHOe pacnonokeHue OKpy>KHOCTH U
npsmMoil. KacarenbHas K OKpyKHOCTH

60
61

OKPY)KHOCTB, BIIMCAHHAs B TPCYTr'OJIbHUK

OKPY)KHOCTI), OlmrMCaHHasd B TPCYTrOJIbHHUK

62

63

@urypsel, CHMMETPUYHBIE OTHOCUTEIBHO
npsiMOM. 3aJ1aun Ha TIOCTPOEHUE.

OceBas cMMMETpHS U €€ CBOMCTBA. 3a/1auu
Ha IIOCTPOEHUE.

64

KonTtponbsnast padora Ne 5 o teme
"OKpyXKHOCTb U KpyrT. [ 'eomerpuueckue
MOCTpOoeHus"

65

66

67

[ToBTOpeHue n 00oOIIEHNE 3HAHUI
OCHOBHBIX MTOHATHI U METOAOB Kypca 7
KJjacca

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpeHue n 0000IIIEHNE 3HAHUI
OCHOBHBIX TIOHSITHI U METOJIOB Kypca 7
KJlacca

68

[ToBTOpEeHHE 1 0000IIIEHNE 3HAHUMA
OCHOBHBIX MTOHATHI U METOAOB Kypca 7
KJacca




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KoauuecTBO 4acoB

Ne Hara
/i Tema ypoka Beero KoHTpoJibHbIE IIpakTHYeckune A —
padoThI padoThI

1 BrInykJTb1ii MHOTOYTOJIBHUK 1 0 0

2 YeThIpexyroabHUK 1 0 0

3 [Tapannenorpamm u ero cBoicTBa 1 0 0

4 [Tpu3Haku napamienorpaMma 1 0 0

5 Tpanenus 1 0 0

6 Pemenue 3anau no teme: "[lapamienorpamm. 1 0 1
Tpaneuus"

7 YacTHble ciydyau napauiesorpaMMoB 1 0 0
(IpsAMOYTOJIBHUK), UX IPU3HAKU U CBOKCTBA

3 YacTHble ciy4yan napauienorpaMMoB (poMo, 1 0 0
KBaJpaT), UX MPU3HAKU U CBOICTBA

9 PaBHOOOKAs ¥ IPSIMOYTOJIbHAS TPATICIN 0 0

10 Meroa yaBoeHUs: MEUaHbI 0 0

11 LlenTpanpHasi cCHMMETpHS 0 0

12 'I'<0HTp0{ILHa}I pa60Ta"N9 1 mo Teme 1 1 0

YeThIpEXyroabHUKI

13 Teopema Daneca u Teopema o 1 0 0
MIPONOPIIMOHAIIBHBIX OTPE3KAX

14 Omnpenenenne NOJ00HBIX TPEYOIbHUKOB 0 0

15 [IponopuiroHaIbHbBIE OTPE3KU 0 0

16 OTHoOlLIIEHHE TUIOMIAEH TOT00HBIX 1 0 0
TPEYTOJILHUKOB




17 [TepBbIit mpu3HaK MO00US TPEYTOJIHLHUKOB 1 0 0

18 Bropoii mpu3Haku o100 TPEYTroJIbHUKOB 1 0 0

19 Tperwnii mpu3HaK MOAOOHUS TPEYTOJLHUKOB 1 0 0

20 Cpenusis TUHUS TPEYroJIbHUKA 1 0 0

21 Tpaneuus, e€ cpeaHsist TUHUSA 1 0 0

99 Pemrenue 3az[a't'1 no teme: "CpeaHsis JUHUS 1 0 1
TpeyroJbHUKA

23 YeTsIpe 3aMevaTeNbHbIC TOUKU 1 0 0
TPEyroJibHUKa

24 [TponoprrioHa bHBIE OTPE3KU B 1 0 0
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

o5 Meroap! TO00MS TPEYTrOIBHUKOB B 337a4ax 1 0 0
Ha [TOCTPOCHUE
[Tpumenenne nogo0us PH perIeHUH

26 MIPaKTUYECKUX 3a]a4 (M3MEpUTEIbHbIE 1 0 1
paboThl HA MECTHOCTH).

97 KonTponbnas padora Ne 2 o teme 1 1 0
"Ilono6HbIE TPEYTrOJBbHUKH"

98 CaoiicTBa muomaael reoMeTpuYecKix 1 0 0
duryp

29 @opmMyITel TS TUTOIAAH KBapaTa 1 0 0

30 DopmyIsl 1)1 IOUIAAN TPSIMOYTOJIBHUKA 1 0 0

31 dopMyIIBI TS TUIOMIAIN TTapajliesiorpaMma 1 0 0

32 @opMmyIsl 4J1s UIOLIAANA TPEYTOJIbHUKA 1 0 0

33 DopMyIIBI TS TUIOMIAN TPAICIIAN 1 0 0

34 Brruncnenue miomaaei CiIokHBIX GUTyp 1 0 0

35 [Tnomanau ¢uryp Ha kieryaroit 6ymare 1 0 0




36 [Tnomanu mogoOHbIX puryp 1 gacts 0 0
37 [Tnomaau mogoOHBIX GUryp 2 4yacTb 0 0
38 3amauu ¢ MPaKTHYECKUM CoJIepyKaHueM | 1 0 0
94acTh
39 3amauu ¢ MPaKTHYECKUM COJIEPIKaHHEM 2 1 0 0
9acTh
40 Pewenune 3anau CUHOMOH_ILIO METO/a 1 0 1
BCIIOMOTATENLHON TUIOIAAN
a1 'I'<OHTpOJ'ILI-'I'a}I pabota Ne 3 o Teme 1 1 0
[Tnomane
42 Teopema ITudaropa 1 0 0
43 Teopema [Tudaropa u e€ npumeHeHwEe 1 0 0
44 Teopema , oOpaTtHas Teopeme [Iudaropa 1 0 0
45 Teopema I'epona u €€ npuMeHeHue 1 0 0
46 Pemenue 3az[a:1 o teme: "Teopema 1 0 1
ITudaropa u e€ npumenenue"
Omnpenenenne TPUTOHOMETPUIECKUAX
(GyHKIMN OCTPOTo yria npsiMOyroibHOIro
47 TPEYrOJIbHUKA, TPUTOHOMETPUYECKHE 1 0 0
COOTHOILIEHUS B NMPSIMOYTOJIbHOM
TPEyroJbHUKE
48 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO 1 0 0
49 Pemenue 3anau no teme: "OcHOBHOE 1 0 1
TPUTOHOMETPUYECKOE TOKIECTBO"
[ToaroToBka K KOHTPOJLHOM paboTe Mo TeMe:
50 "OCHOBHOE TPUTOHOMETPUYECKOE 1 0 0

TOXIeCTBO"




51

52

Kontponbnas padota Ne 4 o teme "Teopema
[Mudaropa u Havyana Tpuronomerpun"

Bnmcanusbie yriibl, yroj Mexay KacaTeIbHOM
U XOpIou

53

54

55

LenTpanbHbI€ YIIIbI, YTOJI MEXIY
KacaTeJIbHOW U XOpAOoU

Pemrenue 3agaud mo treMe: "Broucanabie u
LEHTPAIbHBIC YTIIbI, YTOJ MEXKITY
KacaTelbHOU U Xopaoi"

Vrasl MCKAY XOpAaMH U CCKYILITUMU

56

57

58

Pemenue 3amau mo teme: "YT1Ibl MeXKIY
XOpAaMHU U ceKymumu"

Brncannble 4eThIpEXYTONBHUKH, UX
MIPU3HAKW U CBOMCTBA

OmnucaHHBIC I-ICTpréX}’l"O.]'I]E»HI/IKI/I, ux
IIPpU3HAKH U CBOMCTBA

59

Pemtenue 3amau o reme: "BrucaHubie
OTHMCAHHBIC YETHIPEXYTONIbHUKU, UX
MpU3HAKU U cBolicTBa"

60

61

62

[IpumeHeHre CBOMCTB BIIMCAHHBIX
YETHIPEXYTOJIbHUKOB IIPU PEIICHUU
reOMETPUYECKUX 3a]1a4
[IpumeHeHne CBOMCTB OMKMCAHHBIX
YETHIPEXYTOJIbHUKOB IIPU PELLICHUU
reOMETPUYECKUX 3a]1a4

B3anMHOe pacnionoxeHue 1Byx
OKPYKHOCTEH, 0011I1e KacaTellbHbIE

63

Kacanue okpyxHocTei




Kontposbnas padota Ne 5 mo Teme "YriisI B

64 OKpPY>KHOCTH. BricanHble 1 onucaHHbIe 1 0
YeThIPEXYTOJbHUKH"

65 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB 1 0
KypcoB 7 Ki1acca, 000011eHIe 3HaHUI

66 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1 0
KypcoB 8 Kitacca, 0000IIeHIE 3HAHUIA

67 HToroBast KOHTpOJIbHAs paboTa 1 0

68 [ToBTOpPEHNE OCHOBHBIX MOHSITHI U METOJIOB 1 0
KypcoB 7 U 8 Kj1accoB, 0000I1IeHre 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11




9 KUIIACC

KoauuecTBO 4acoB

Ne Hara
/i Tema ypoka Beero KoHTpoJibHbIE IIpakTHYeckune A —
padoThI padoThI

1 Omnpenenenyue TPUrOHOMETPUUECKUX 1 0 0
¢byakumii yrimos ot 0° mo 180°

5 @opmyiisl npuBeaeHuss. PopMyIibl 1 0 0
BBIUUCIICHUS KOOPJMHAT TOYEK.

3 Teopema o miomaau TpeyroibHUKa 0 0
Teopema cunycoB 0 0

5 PemeHI/Ie" 3aga4 no teme: "Teopema 1 0 1
CHUHYCOB

6 Teopema kocuHyCOB 1 0 0

7 Pemenue 3amau o teme: "Teopema 1 0 1
KOCUHYCOB"

3 Pemienue TpeyrosiibHuKa MO ABYM CTOPOHAM 1 0 0
U yTIIy MKy HUMU

9 Pemrenne TpeyroyibHMKa IO CTOPOHE U 1 0 0
MPUJIETAIOIINM K HeH yriiam

10 W3mepenune BHICOTHI IPEMETa 1 0 0

1 W3mepeHue paccTOsIHUS 10 HEIOCTYITHOM 1 0 0
TOUYKHU

12 Haxosxnenne JTuH CTOPOH M BEJTMYUH YTIIOB 1 0 0
TPEYTOJILHUKOB

13 Perienue npakTHueckux 3ajad Mo TeMe: 1 0 1
"Pemenue TpeyroapbHuKa'"




14

15

[IpakTHueckoe NpUMeHEHHE TEOPEM CHHYCOB

[IpakTueckoe NpUMEHEHNE TEOPEM
KOCHHYCOB

16

17

Kontponsnas padora Ne 1 o teme
"Pemenue TpeyroabHUKOB"

[TonsiTHe 0 MpeoOpa3zoBaHUU MTOAOOUS

18

19

20

ITonoOHbIE MHOTOYTOJIBHUKHT
CoOTBETCTBEHHBIE 3JIEMEHTHI [10JI00HBIX
¢buryp

Teopema o mpon3BeCHUH OTPE3KOB XOPA

21

22

Teopema o mpou3BeIEHUHN OTPE3KOB
CEKYIIHMX

Teopema o kBagpare KacaTenbHON

23

24

25

[IpuMeHeHne TeopeM B peleHnn
r€OMETPUYECKHX 3a/1a4
[IpakTueckoe NIPUMEHEHHUE TEOPEM B

PEIICHUU T€COMCTPUYCCKHUX 3a/1a4

Pemenue 3anaq no teme: "llpumenenune
TEOPEM B PELIEHUU '€OMETPUUECKHX 3a1a4”

26

KonTponbnas padora Ne 2 o teme
"IIpeobpa3oBanue nonodbus. Metpuueckue
COOTHOIIEHUS B OKPY>KHOCTH"

27

28

Onpenenenne BeKTOpoB. PU3NYECKUIT U
FGOMeTpI/I'-IeCKI/Iﬁ CMBICJI BEKTOPOB

PaBeHcTBO BCKTOPOB. OTKJ'IaIILIBaHI/Ie
BCKTOpA OT JTaHHOM TOYKH.

29

CrnosxeHue IByX BEKTOPOB




30

31

3aKoHbI ClIOXKeHUs BeKTOpoB. [IpaBuiio
napajuiesiorpaMma. Cymma HECKOJIbKUX
BEKTOPOB.

Brrantanue BEKTOPOB

32

33

34

Pemtenue 3amau mo teme: "ClioxxeHUe U
BBIUUTAHUE BEKTOPOB"

HpOI/I3BeI[CHI/IC BEKTOpa Ha 4YHCJIO

CxaysipHOE ITPOU3BE/ICHHE BEKTOPOB, €TI0
IPUMEHEHHE ISl HaXOKACHHSI JUTUH U YTIIOB

35

36

Pemenue 3amayu ¢ moMoIIbI0 BEKTOPOB (YacTh
1)
Pemenue 3a1a4 ¢ momolIs0 BEKTOPOB (4acTh
2)

37

[IpuMeHEeHHE BEKTOPOB IS PEIICHUS 33129
(107637041

38

39

KonTponbnas padora Ne 3 o teme
"BexTops!"
JlekapTOBbI KOOPAMHATHI TOYEK Ha
IJIOCKOCTH

40

41

42

VYpaBHeHHE NpAMON

Pemenue 3anay no teme: "YpaBHeHne
npsimon”

VYpaBHEHHE OKPYKHOCTU

43

44

Koopannats! Touek nepecedeHns
OKPYKHOCTH U IIPSIMOU
Meroa KOOpAUHAT IPU PELICHUN
r€OMETPUYECKHX 3a/1a4




MeTo KOOpAMHAT IPU PELICHUU

45 1 0 0
MPAKTUYECKHX 3a7a4
Pemenue 3amaud no teme: "MeTon KoopMHAT

46 MIPU PEIICHUH TEOMETPUUYECKHX 3a/1a4, 1 0 1
MpaKTUYECKuX 3a1ay"

47 KonTponbnas padora Ne 4 o Teme 1 1 0
" JlekapTOBbI KOOPJAUHATHI HA IJIOCKOCTH"

48 [TpaBuIbHBIE MHOTOYTOJIBHUKY, BBIYHCIICHUE 1 0 0
WX JIEMCHTOB

49 Yucno n. JInrHa oKpy>KHOCTH 1 0 0

50 Pemenue 3amad mo teme: "Uucmo m. [{nuHa 1 0 1
OKpYy>kKHOCTH"

51 JlnivHa AyTu OKpPY>KHOCTH 1 0 0

52 Pagnannas mepa yria 1 0 0

53 [Tnomanap kpyra 1 0 0

54 [Tnomane cekTopa, cerMeHTa 1 0 0

55 Pemenue 3amau o reme: "[lnomans kpyra, 1 0 1
CeKTopa, cerMeHTa"

56 OTtoOpakenue miockoctu Ha cebs. [TonsTue 1 0 0
0 IBUKEHHUH MIIOCKOCTH

57 [MapannensHbIid IEpeHOC 0 0

58 IToBopor 0 0

59 Pemenue 3agau no teme: "[lapanienbHbiit 1 0 1
nepeHoc, noBopor”

60 [Tonsitue cummerpuu uryp. [pakTuueckoe 1 0 0
MIPHIIOKEHNE CHMMETPHH.

61 [IpumeneHne qBUKEHUI TP PELICHNUN 3aa4 1 0 1




KontponbHas padota Ne 5 o temam
62 "[IpaBuiIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHOCTb. [|BUKEHUS IIOCKOCTH"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
63 3HaHU#. M3MepeHne reoMeTpuIecKux
BEIUYHH. TpeyroJibHUKH

[ToBTOpEeHME, 06001IEHNE, CHCTEMAaTH3aIUs
64 3HaHui. [lapannenbabie u
MEPIICHIUKYIISPHBIC MIPSIMbIE

IToBTOpenue, 0000mEeHNE, CHCTEMAaTH3aIHS
65 3HaHUU. OKPYXKHOCTb U KPYT.
I'eomeTprueckue nocTpoeHus. YTibl B

OKPY’KHOCTHU

[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS
66 3HaHWi. BrincanHele u onMcaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67 HToroBast KOHTpoJIbHAsA paboTa

68 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomiier C.b. u

npyrue, AkunoHepHoe oo6mectBo «M3natensctBo «IIpocsemenuey

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

1. 'eomerpusi. Metoaudeckue pekoMeHauu. 8 kiace. YueOHoe mocooue s
obmreoOpa3zoBarenbHbix opranuzanuii/ JI.C. Aranacss, B.®. byry3os, FO.A.
['mazkoB - M.: IlpocBemienue, 2015. - 95 c.

2. I'eomeTpus. Meroanueckue peKOMEHIAlMU. 7 Kjacc. YueOHoe nmocooue s
oOmeoOpazoBarenbHbix opranusanuil/ JI.C. Aranacss, B.®. byry3os, FO.A.
I'ma3koB - M.: IIpocsemenue, 2015. - 95 c.

3. 'eomeTrpus. Meroanueckue pekoMeHaanum. 9 kiacc. YuedHoe rmocooue s
obmreoOpazoBarenbubix opranuzanuii/ JI.C. Aranacss, B.®. byry3os, FO.A.

['mazkoB - M.: IlpocBemienue, 2015. - 95 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru/7f415e2e
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