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HosicHuTebHAS 3aNINCKA
» ['eomeTpusa — OJIMH U3 BAKHEHIINX KOMIIOHEHTOB MaTeMaTHYeCKOro 00pa3oBaHus, OHA HEOOX0AUMAa Ui IPHUOOPETEHUsI KOHKPETHBIX 3HAHUIMA
0 TIPOCTPAHCTBE U MPAKTHYECKN 3HAYMMBIX YMEHUH, (POPMUPOBAHHS SI3bIKA OMTUCAHUS OOBEKTOB OKPYKAIOIIETO MUPA, Pa3BUTHS IPOCTPAHCTBEHHOTO
BOOOPa)KEHUS U UHTYMIIMH, MAaTEMaTHUYECKON KYJIbTYPhl U CTETHUYECKOr0 BOCIUTAHUS ydauuxcs. M3ydeHre reoMeTpuu BHOCUT BKJIaJ B Pa3BUTHE
JIOTHYECKOTO MBIIICHHS U (POPMHUPOBAHKE TIOHATHS JJOKA3aTEIbCTBA.

Pabouas nporpamma 1o reoMeTpuu JUist 7-9 Ki1accoB COCTaBjieHa B COOTBETCTBUU ¢ DeepanbHbIM roCy1apCTBEHHBIM 00pa30BaTelbHbIM
CTaHJAPTOM OCHOBHOT'O O0IIETO 00pa30BaHMs BTOPOTO MOKOJICHHS, Ha OCHOBE MPUMEpHOii [IporpaMmMbl OCHOBHOTO 00111€r0 00pa3oBaHust 10 MaTeMaTHKe,
[Iporpammel o reomeTpru Ui 7-9 KiaccoB 001eoopazoBarenbHbIX Kol K yueOHuKy JI.C. AtanacsHa u 1p. (M.: [Ipocsemenue, 2013).

OOyueHre MaTeMaTUKe B OCHOBHOM IIIKOJIE HAIIPABJIEHO Ha JIOCTHXKEHUE CIEAYIOIINX LIeei:
1. B nanpaenenuu uuHOCMHO20 pa36UMus.:
* Pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIIUIEHUS, KYJIbTYpbI p€4H, CHOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;
* (hopmupoBaHMEe y y4alMXCs MHTEIUIEKTYaIbHOM YECTHOCTH U OOBEKTUBHOCTH, CIOCOOHOCTH K TPEOAOJICHHIO MBICIUTENbHBIX CTEPEOTUIIOB,

BBITEKAIOIINX U3 OOBIZICHHOTO OIIBITA;

* BOCIIMTAHUE KaYECTB TMYHOCTH, 0OECIIEYNBAIOINX COLIMAIBHYI0 MOOUIBHOCTh, CHOCOOHOCTH MPHHUMATh CAMOCTOSATENBHBIE PELICHUS;
*(hopMUpOBaHUE KaYECTB MBIIIJICHHUS, HEOOXOAUMBIX JUIsl aJalTallud B COBPEMEHHOM MH(QOPMAIIMOHHOM OOIIECTBE;

*pa3BUTHE UHTEpECca K MAaTEMATHYECKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEH.

2. B memanpeomemnom nHanpasieHuu:

* (hopMUpOBaHKE PEICTABICHUN O MaTeMaTHKE KaK YacTH 00IIeueI0BeYeCKOM KyIbTYpPhl, 0 3HAUMMOCTH MAaTEeMAaTUKH B PA3BUTHUHU LIUBUIN3ALIUN

Y COBPEMEHHOI0 OOIIECTBA;

* pa3BHUTHE NPEICTABIECHUI 0 MaTeMaTKe Kak (hopMe ONMCAHUS U METOJIe TO3HAHUS AW CTBUTENILHOCTH, CO3/IaHUE YCIOBUM JJIs1 MPUOOpETEHHS

MEPBOHAYAJILHOTO OIbITa MAaTEMATHYECKOT'O MOIETTUPOBAHUS:

* (opMHpOBaHKE OOIINX CITIOCOOOB MHTEIIIEKTYAIbHOM AEATEIbHOCTH, XapaKTePHBIX JJI1 MATEMATUKU U SBJISIOIINXCS OCHOBOM MO3HABATEIbHOM

KYJIbTYpbI, 3HAUUMOMH JIJIs1 pa3InyHbIX cep 4eT0BEUECKON AESITETbHOCTH.

3. B npeomemnom nanpasnenuu:

* OBJIaJICHHE MaTeMaTHYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOIMMBIMH JJISl IPOJIOJKEHUSI 00YUYEeHHsI B cTapIliei 1IKOJIEe WM UHBIX 00I1e00-
pa30BaTENbHbIX YUPEKICHUAX, U3YYEHUS CMEXHBIX IUCLUIUIMH, IPUMEHEHUS B IOBCEIHEBHOM JKHU3HY;

* co3aaHue (yHIaMeHTa JUJIl MaTeMaTUYeCKoro pa3BUTHA, GOPMUPOBAHUS MEXAaHU3MOB MBIILICHUS, XapaKTEPHbIX I MaTeMaTHUeCKOH Jies-

TEIBHOCTH.

Ha npoTspkeHun n3ydeHusi Matepuaia mpeanoiaraeTcs 3aKperyieHue U oTpadoTKa OCHOBHBIX YMEHUU M HaBBIKOB, UX COBEpPUICHCTBOBAHHUE, a
TaKXe CUCTeMaTH3allHsl TOJyYeHHbIX paHee 3HaHuH. TakuM 00pa3oMm, penaoTces CleaAyoIIre 3a1a4u:
* BBEJICHUE TEPMUHOJIOTUU U OTPabOTKA YMEHUS €€ IPAMOTHOTO HUCIIOJIb30BAHUS:



* pa3BHUTHE HABBIKOB M300paKEHUS TNIAHUMETPUUECKUX (DUTYP U MPOCTEHIINX T€OMETPHUECKUX KOH(UTYpAIIHii;
* COBEpIICHCTBOBAHNE HABBIKOB PUMEHEHUS CBOWCTB F€OMETPUUYECKUX (PUTYp KaK OMOPHI IPU PELICHUH 3a/1aY;
® q)OpMI/IpOBaHI/Ie YMCHUA OOKA3BIBATH PABCHCTBO JaHHBIX TPCYTI'OJIbHUKOB,
* 0TpabOTKa HABBIKOB PEUICHUSI MPOCTEUIINX 3a]]a4 Ha TIOCTPOEHHUE C MIOMOIIBIO LIUPKYJIS U JIMHEHUKH;
® q)OpMI/IpOBaHI/Ie YMCHUA JOKA3bIBATH MAPATIJICIIBHOCTD IIPAMBIX C UCITIOJIB30BAHUCM COOTBECTCTBYIOIINUX MPHU3HAKOB, HAXOAWUTH PABHLIC YIJIbI ITPU
napauIeIbHBIX IPSIMBIX, YTO HAXOAUT HIMPOKOE MPUMEHEHHE B JAIIbHEHUIIIEM Kypce Tr€OMETPHUH;
* pacCIIMpPEHHE 3HAHUM y4JalUXCs O TPEYrOJIbHUKAX.
O0mas xapakTepucTuKa yueOHOro npeamMera
B kypce reomerpun 7 kiiacca CUCTEMATHU3UPYIOTCS 3HAHUS 00YJAIOIIUXCS O IPOCTEHINNX TeOMETPUIECKIX (PUTYpax U X CBOMCTBAX; BBOAUTCS
MOHSITHE PaBEHCTBA (PUTYp; BBOAUTCS MOHSATHE TEOPEMBI; BbIpaOaThIBACTCSI YMEHHE TOKA3hIBATh PABEHCTBO TPEYTOJIBHUKOB C MTOMOIIBIO U3YUE€HHBIX
IMPU3HAKOB; BBOAUTCA HOBBIH KJIacc 3aa4 - Ha IOCTPOCHUEC C TOMOIIBIO TUPKYJIIA U JH/IHGI\/JIKI/I; BBOAUTCS OOHO U3 BXXHEHUIIINX ITOHITHU - IIOHSITHE
napauIeIbHBIX IPSIMBIX; JAaETCS IEPBOE MPEACTaBICHUE 00 aKCMOMAaxX M aKCHOMaTHY€CKOM METO/I€ B TEOMETPUU; BBOJUTCS aKCMOMa MapauIeTbHbIX
IPSIMBIX; PACCMATPUBAIOTCSI HOBbIE HHTEPECHBIE U BayKHBIE CBOICTBA TPEYTOJbHUKOB (B IaHHOM TeMe J10Ka3bIBAETCS OJIHA U3 BAXKHEHILINX TEOpPEM
FeOMETPUH — TE€OpeMa O CyMMeE YIJIOB TpeyroibHUKa. OHA MO3BOJSET 1aTh KJIACCU(PHUKAIUIO TPEYTOJIHHUKOB MO yIriiaM (OCTPOYTOJIbHBIH,
IPSIMOYTOJIbHBIM, TYIIOYTOJIbHBIN), @ TAKKE YCTAHOBUTH HEKOTOPBIE CBOIMCTBA U MPU3HAKU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJBbHUKOB).

B kypce reomerpun 8 kacca u3ydaroTcst HanboJiee BaKHbIE BUJIbI YETHIPEXYTOJIbHUKOB -TIapajuIeorpaMMm, IPSIMOYTOJIbHHK, pOMO, KBaparT,
Tpaneuus; 1aércs mpeacTaBieHue o Gurypax, o01aJaronx OCEBOI WK IIEHTPAILHONH CUMMETPUEH; PaCIIUpPSIOTCS U YIIyOIsSIOTCS OITy4YSHHBIE B
5—~6 KJaccax npeacTaBiIeHus 00ydarouxcst 00 U3MEPEHUHU U BBIYUCIIEHUH TUIOIIAJIEH; BBIBOASATCS (GOPMYJIbI IUIOLIaIeN IPSIMOYTOJIbHUKA,
napanjenorpaMMa, TpeyroJlbHUKa, Tparnelny; 10Ka3blBaeTCs 0/1Ha U3 TIaBHBIX TeOpeM reomeTpun — TeopeMy [ludaropa; BBoautcs noHsTue
NOJJOOHBIX TPEYTOJIHFHUKOB; PACCMATPUBAIOTCS MPU3HAKH TTOI00US TPEYTrOJHHUKOB U MX TIPUMEHEHUS; I€TaeTCsl MIEPBBIH IIar B OCBOCHUN
y4aIl¥MUCs TPUTOHOMETPHUYECKOTO anmapaTa FreOMeTPHH; PacIIUPSIOTCS CBEJICHHS 00 OKPYKHOCTH, MOJIy4YeHHbIE YJallluMucs B 7 Ki1acce;
U3y4JaIOTCsI HOBBIE (DaKTHI, CBI3aHHBIE C OKPYKHOCTBIO; 3HAKOMSATCSI 00YJarOIIUECs ¢ YeTHIPhMSI 3aMeYaTeIbHBIMA TOUYKaMH TPEYTOJIbHUKA;
3HAKOMSTCS 00yUaroIIMecs C BHIOJIHEHUEM JISHCTBUI HaJl BEKTOPAaMU KaK HalpaBIEHHBIMU OTPE3KaMHM, YTO BaYKHO JJIsl IPUMEHEHUS BEKTOPOB B
¢du3uke.

B OCHOBY KypcCa recOMCTprUHn IJid 9 kI1acca I0JI0KEHBI TaKHe IMPUHIHUIIBI KaK:

[[EJIOCTHOCTh U HEMPEPHIBHOCTD, 03HAYAOIIINE, UTO JJAHHAS CTYIEHB SBJISIETCS BaKHBIM 3BEHOM €IUHON OOIIEHIKOIBLHOM MOATOTOBKH 110
MaTeMaTHKe;

HAyYHOCTh B COUETAHUH C JJOCTYITHOCTHIO, CTPOTOCTh M CUCTEMATHYHOCTh U3JI0KEHHUS: BKIIIOUEHHUE B COJiepKaHue PyHIaMEHTAIbHBIX TOJ0KEHUN
COBPEMEHHOM HAyKH C YY4ETOM BO3PACTHBIX OCOOEHHOCTEH 00ydaeMbIX;

MMPAKTUKO-OPUCHTHPOBAHHOCTD, O6€CH€‘-II/IB3IOH.[3$I OT60p COJZCPpIKaHNUA, HAITPABJIICHHOI'O HA pCUHICHUEC HpOCTGﬁIHHX IMPAaKTUYCCKUX 3a1a4y,
IJIAaHUPOBAHUC ACATCIIBHOCTHU, IIOUCK Hy>KHOI>'I I/IH(I)OpMaI_II/II/I;



IPUHLIMI pa3BUBAOIIEro 00yueHus (00ydeHre OPUEHTUPOBAHO HE TOJIBKO Ha MOJy4YE€HUE HOBBIX 3HAHUM, HO U aKTHBU3ALIUIO MBICIIUTEIbHBIX
nporeccoB, (GOPMUPOBAHKE U PA3BUTHE Y MIKOJILHUKOB 000OMICHHBIX CIIOCOO0B ACATEIBHOCTH, (JOPMHUPOBAHUE HABBIKOB CAMOCTOSATEIBHOM
paboThI).

Kypc ceomempuu xapakmepuzyemcsi:

- pallMOHAIBHBIM COYETAHUEM JIOTHYECKON CTPOrOCTH U F€OMETPUUYECKON HAIJISITHOCTH;
- YBEJIMYEHUEM TEOPETUYECKON 3HAUMMOCTH U3y4aeMOro MaTepHuaa;

- pacIlUpeHHEM BHYTPEHHHUX JIOTHYECKUX CBSI3€H Kypca;

- IOBBIIICHUEM POJIH JIeTyKIIHH, CTETIEHN a0CTPAKTHOCTH N3y4aeMOro MaTepHara.

Yuyaiuecs OBIaIeBalOT MpUeMaMu aHAIMTUKO-CUHTETUYECKON e TeIbHOCTH MIPH JI0Ka3aTeIbCTBE TEOPEM U pelieHnH 3a1a4. CUCTeMaTUYecKoe
U3JI0’KEHHUE Kypca MO3BOJIsIeT HauaTh padoTy 1o (OPMUPOBAHUIO NPEACTABIECHUN YUalllUXCsl O CTPOEHUH MaTeMaTH4YeCKON TEOPUH, 00EeCTIEUMBACT
pa3BUTHE JIOTMUYECKOTO MBIIUICHUS IKOJIBHUKOB. M31105)KeHNe MaTepualia XapakTepu3yeTcs MOCTOSHHBIM O0pallleHHeM K HarJIsITHOCTH,
MCIIOJIb30BAaHUEM PUCYHKOB M YEPTEXKEH Ha BceX 3Tanax 00y4eHUs U pa3BUTUEM reoOMeTpUUecKor MHTyuluu. LlenenanpasienHoe oopalieHue K
pUMepaM U3 IPAKTUKU PA3BUBACT YMEHHS YUAIIUXCS BBIWICHATh TeoMeTpuueckue GakThl, GOpMbI M OTHOLICHHUS B MIpeIMETaxX U SBICHUSIX
NENCTBUTENbHOCTH, UCIIOJIb30BATh SI3bIK TEOMETPUU JJIS1 UX OIHCAHMUSL.

B xone oOyuenusi reoMeTpuu Mo JaHHOM IpOrpaMMe periaroTcs CAeAYIOIUe 3a1a4uM:
CHCTEMaTHYEeCKOe U3yUeHHE CBOMCTB TeOMETPUUYECKUX (UTYp HA MIIOCKOCTH;

(dbopMHpOBaHUE MPOCTPAHCTBEHHBIX MPECTABICHUN; Pa3BUTHE JIOTHYECKOTO MBIIIUIEHHUS U [TOJrOTOBKA anmnapaTa /i U3y4eHHs] CMEXHBIX
JUCIHUIUINH ((PpU3UKa, YepUEHHE U JIp.) U Kypca CTEPEOMETPUH B CTapIIMX KJIaccax;

OBJIaZICHUC KOHKPCTHBIMU 3HAHUSIMU H606X0,[[I/IM]':>IMI/I AJI1 IpUMCHCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH.

Mecto npeamera B 0a3UCHOM yueOHOM IJIaHe

* Cornmacno @enepanbHoMy 0Oa3uCHOMY yueOHOMY IUIaHy JUIsi oOpa3oBaTeNIbHBIX YupexkaeHui Poccuiickoit ®enepauuu 00s3aTeabHOMY
M3Y4EHUIO MaTEeMAaTUKN Ha ATare OCHOBHOTO 00miero o0pa3oBaHus OTBOAMTCS He MeHee /0 4acoB B roj W3 pacuera 2 4aca B HEJENIO B KaXKJIOM
kiacce.. Uroro 210 gacos.

LleHHOCTHBIE OPMEHTHUPHI COAEPKAHUSA Y4eOHOIr0 peaMeTa
Ilo3HaBaTenbHbBIE LIECHHOCTH, KOTOPBIE MPOSIBIIAIOTCS:
e B IIPU3HAHUU [IEHHOCTH HAYYHOT'O 3HAHUS;
® B OCO3HaHHUM LIEHHOCTH METOJIOB HCCIIEAOBAHUS KUBOM U HEXKUBOU MPUPOIBI.



KoMMyHHKaTHBHBIC LIECHHOCTH, OCHOBY KOTOPBIX COCTABJISIOT:

rpaMOTHas peub;

MMpaBUJIbHOC HUCITIOJIB30BAHUC TCPMHUHOJIOTUN U CUMBOJIUKH,

CIIOCOOHOCTB OTKPBITO BBIPAXKAaTh U apryMEHTHPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHUS;
HOTpe6HOCTb BCCTU NHUAJIOT, BBICIIYIINBATH MHCHHUC OIIIOHCHTA.

[{leHHOCTH TOTPEOHOCTH B 3I0POBOM 00pa3€e KU3HHU:

° HOTpe6HOCTI) B 6e3y0J'IOBHOM BBITIOJITHCHHH ITPABUJI 0€301aCHOT0 MCIT0JIb30BaHuUs PA3JIUMIHBIX TCXHUYCCKUX YCTPOI;'ICTB B HOBCGHHGBHOﬁ
JKHU3HU.

Tpedyemble pe3yabTaThl H3y4YeHHs Y4eOHOI0 MpeaMeTa

N3ydyeHrne MaTeMaTUKU B OCHOBHOM 1IKOJIE 00y4YaroIuecs JOKHbI IOCTUYb CIIEIYIOIUX Pe3yIbTaToB:

1. B nanpasnenuu nuuHocmuozo pazeumus:

* YMEHHE ACHO, TOYHO, IPAMOTHO M3JIaraTb CBOU MBICIIM B YCTHOW M MMCbMEHHOMN peuH, IOHUMAaTh CMBICII IIOCTABJICHHOW 3a/1a4M, BBICTPaUBaTh
apryMEeHTaluI0, IPUBOIUTH IPUMEPBI U KOHTPIPUMEDBIL;

* KPUTUYHOCTH MBIIIUICHUS, YMEHUE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIE BBICKA3bIBAHHSA, OTIIMYATh TUTIOTE3Y OT (haKTa;

* IpEJICTaBICHUE O MAaTEMaTHYECKON HayKe Kak c(epe 4elIoBEUeCKON AeATeIbHOCTH, 00 dTanax ee pa3BUTHA, O €€ 3HAYUMOCTHU AJI Pa3BUTHS
LMBUJIN3ALUY;

* KpEaTUBHOCTb MBIIUICHHS, MHUIIMATHBA, HAXOJYMBOCTh, AKTUBHOCTD TP PEIICHUN MAaTEMATUYECKUX 3a7ay;

* YyMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3ybTaT yueOHOH MaTeMaTUYECKOM 1eATeNbHOCTH;

* CIIOCOOHOCTH K SMOIIMOHATIBHOMY BOCIIPHATHIO MaTEMAaTHUYECKUX OOBEKTOB, 3a1a4, pEIIeHUH, pacCyKAeHUH.

2. B memanpeomemmuom nanpagnenuu:

* YMEHHE BUJIETh MaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYallUU B APYTUX AUCLUIUIMHAX, B OKPY)KAIOLIEH KHU3HH;

* YMEHHE HaXOJUTh B Pa3JIMYHBIX UCTOYHHMKAX MH(OPMALMIO0, HEOOXOIUMYIO JJISl PELIEHUS] MaTEeMAaTUYECKUX MpoOJieM, U IPECTaBIATh €€ B
NOHATHOU (hopMe; MPUHUMATD PELICHUE B YCIOBUSIX HEMOIHOM U N30BITOYHOM, TOUHON M BEPOSATHOCTHOM MH(opMaruu;

* YMEHHE IOHUMAaTh W HCIIOJIb30BaTh MAaTeMAaTUYECKHUE CPEACTBA HAISIAHOCTH (TpaduKy, OuarpamMMmbl, TaONMIBIL, CXEMbl WU Jp.) IS
WUTIOCTPALK, UHTEPIIPETALINN, apTyMEHTAIUH;

* YMEHHE BbIIBUTaTh TUIIOTE3bI IPH PELICHUN Y4eOHBIX 33/1a4 U IOHUMAaTh HEOOXOIUMOCTh UX MPOBEPKHU;

* YMEHHE IPUMEHATh UHIYKTUBHBIE U IEAYKTUBHBIE CIIOCOOBI PACCyXA€HUH, BUJETh Pa3IMUHbIE CTPATETUH pEIICHUs 3a/1a4;

* MOHMMAaHHE CYUTHOCTH aITOPUTMUYECKUX MPEANMCAHUN U YMEHHE JEHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM aJlTOPUTMOM;

* YMEHHE CaMOCTOATENIBHO CTaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JUIsl peIlIeHHs yUeOHbIX MaTeMaTHUECKUX MPooieMm;

* YMEHHE IUIaHUPOBATh U OCYILIECTBIIATh A€ATEIbHOCTb, HAIIPABJIEHHYIO Ha pPellleHue 3aau UCCIIEI0BATENbCKOIO XapaKTepa,

* NIepBOHAYAJIbHBIE MPEICTABICHUS 00 UAEIX U O METOJ]aX MaTeMaTHKH Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKU M TEXHHUKH, O CPEACTBE MOJIEITUPO-
BAHUS ABJICHUMN U MPOLECCOB.

3. B npeomemnom nanpasnenuu: NpeMETHBIM PE3yJIbTATOM HU3yYeHUS Kypca sBJIETCs cQOPMUPOBAHHOCTH CIEIYIOIUX YMEHUIL:



* TI0JIb30BAThHCS TEOMETPUUYCCKUM S3BIKOM JIJISI OMMCAHUS TIPEIMETOB OKPYKAIOIIETO MUPA;

* pacro3HaBaTh T€OMETPUUYCCKUE (PUTYPBI, pa3IuvaTh UX B3aUMHOE PACIIOIIOKCHHE;,

* N300pakaTh reoOMeTpHUECKUEe (PUTYPHI; BBITIOIHATH YEPTEKHU 0 YCIOBHUIO 33]Ia4H; OCYIIECTBIISITh MPEoOpa3oBaHus PUryp;

* pacro3HaBaTh Ha YepTEkKax, MOJICIAX U B OKPYKarOIIeH 00CTaHOBKE OCHOBHBIC IPOCTPAHCTBEHHBIE TeJla, H300paXkaTh UX;

* B IIPOCTEUIINX CIy4YasX CTPOUTH CEUYCHUS U Pa3BEPTKH MPOCTPAHCTBEHHBIX TET,

* TIPOBOJIUTH ONEPAIUH HAJl BEKTOPAMH, BBIYUCIISITH JUTMHY M KOOPJIUHATHI BEKTOPA, YTOJI MEXTYy BEKTOPAMHU;

* BBIUUCIISTh 3HAYCHHUS T€OMETPHYSCKUX BEIWYHMH (JIJIUH, YIJIOB, IUIOmMaeii, o0beMoB); B ToM uucie: st yriaoB ot 0 go 180° ompenensarts
3HAYCHUS TPUTOHOMETPHUUCCKHUX (PYHKIIMIA 1O 3aIaHHBIM 3HAYCHHSIM YIJIOB; HAXOUTh 3HAUCHUS TPUTOHOMETPHUICCKUX (DYHKITUH 110 3HAUCHHUIO
OJIHOM M3 HUX, HAXOJUTH CTOPOHBI, YTIIbI U BBIYUCIATH TUIOIMIAIA TPEYTrOJbHUKOB, TMHBI JIOMAHBIX, YT OKPYKHOCTH, TUIOIIA/Ie OCHOBHBIX
reoMeTpruecKuX GUryp u Guryp, COCTaBJICHHBIX U3 HHX;

* pemarh T€OMETPUUYCCKUE 3aJIa4M, ONMUPAsICh HAa U3YYCHHBIC CBOWCTBA (PUTYp M OTHOIICHUH MEXIy HUMH, IPUMCHSISI JOMOJHUTEIBHBIE TO0-
CTPOCHHUSI, aIreOpandecKuii 1 TPUTOHOMETPHUYCCKHUH armapar, paBuia CHMMETPHH;

* TIPOBOJMTH JIOKA3ATEIBHBIC PACCYKICHHS TIPU PEIICHUU 3a/1a4, UCIIOJIb3Ys H3BECTHBIC TEOPEMBI, 00HAPYKHUBAsi BOSMOKHOCTH JIJISl KX MCIIOJIB30-
BaHUA,

* pemarh MPOCTEUIITNE INTAHUMETPUICCKUE 3a/1a9U B TIPOCTPAHCTBE.

Hcnonvzosams npuodpemeHnnvle 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0eSAMeIbHOCIU U ROBCEOHEBHOU HCUSHU OTIA:

* OINMHCAHUs PEATBHBIX CHUTYAIHi HA SI3BbIKE TCOMETPHH,

* pacyeToB, BKIIOUYAIOUINX MTPOCTEHIIINE TPUTOHOMETPpHUECKHE (hOPMYIIBI;

* peIIeHUS TEOMETPUICCKUX 3a/1a4 C UCITOJIb30BAHHEM TPUTOHOMETPHH;

* peleHus] MPaKTHUYECKUX 3a/1a4, CBSI3aHHBIX C HAXOXKJIEHHEM TeOMETPUYECKHX BETHUYMH (MCTOJIb3ys MPU HEOOXOTUMOCTH CIHPABOYHHKU U
TEXHUYECKUE CPEJCTBA);

* TIOCTPOCHUI T€OMETPUUECKUMHU HHCTPYMEHTaMHU (JIMHEWKa, YTOJIbHUK, HIUPKYIb, TPAHCTIOPTHD).

Pe3ynbTaThl M3ydeHHs TpeIMETa BIHSIOT HAa UTOTOBBIC PE3YNIbTAThI O0YUYEHUS, KOTOPBIX JOJDKHBI JOCTHYh BCE yUallWecs, OKaHYUBaroume 7

KJIACC, YTO SIBNSIETCS 0053aTeIbHBIM YCIOBHEM IMOJIOKHUTEIHFHOM aTTECTallMK YUeHUKA 33 Kypc 7 Kiacca.

Conep:xanue yueOHOI0 npeamera
Conep:xanue o0yuenus, 7 Kiaacc
1. HauanpHbIe TeOMETPHUECKHUE CBEICHUS
[Tpocreiimue reomerpudecke GUrypsl: npsiMasi, TOUKa, OTPE30K, JIyd, yroi. [lonarue paBeHcTBa reomerpuueckux guryp. CpaBHeHHE OTPE3KOB U
yraoB. M3MmepeHune OTpe3KOB, AMWHA OTpe3ka. M3mepeHue yrioB, rpagycHas mepa yria. CMeXHble W BEpTHUKaIbHBIC YIJIBI, UX CBOICTBA.
[lepnenquKkynsipHbIE TIPSIMBIE.
OcHoBHas Llens - cucreMaTU3UpOBATh 3HAHMS YYAIUXCS O MPOCTEHIINX TeOMETPUIECKUX (PUTypaxX W UX CBOMCTBAX; BBECTH MOHSTHE PAaBEHCTBA
duryp.
B nanHOl Teme BBOJSATCS OCHOBHBIE T€OMETPHUYECKHE TOHATHUS U CBOWCTBA MPOCTEHIINX TE€OMETPHUECKUX (UTYp HA OCHOBE HATIISATHBIX



MPEJICTABICHUNA yJaIUXCsl IyTeM 0000IeHNs OYSBUIHBIX WJIM U3BECTHBIX U3 Kypca MareMaTuku 1-6 kiaccoB reomerpudeckux ¢axto. [ToHsTre
AaKCHOMBI Ha Ha4YaJbHOM dTarne 00y4eHHs] He BBOJUTCS, U CAMH aKCHOMBI He (DOpMYIHPYIOTCS B IBHOM BUje. HeoOxoauMble HCXOIHBIE MOTO0KEHHUS,
HA OCHOBE KOTOPBIX H3y4YalOTCsl CBOMCTBA FTEOMETPUIECKHUX (PUTYp, TPUBOJISATCS B ONKCATENbHOHN (hopme. [IpuHITMIHATEHEIM MOMEHTOM TAHHON TEMBI
SBIISIETCS. BBEJCHUE MOHSATUSI PaBEHCTBA T€OMETPUUYECKUX (PUTYp HAa OCHOBE HAIJISIHOTO MOHATHUS HalloKeHUsA. OnpeeneHHOe BHUMAaHUE JOJIKHO
YAEHATHCS NPAKTHYECKUM HPUIOKEHUSAM F€OMETPUUECKUX TTOHATHM.

2. TpeyroyibHUKHN

Tpeyronpuuk. Ilpu3Haku paBeHCTBAa TpPEYrojdbHHUKOB. llepneHmukynsap K mnpsMoid. Meauanbl, OHUCCEKTPHCHI M BBICOTHI TPEYrOJbHHKA.
PaBHOOEIpeHHbIN TPEYroJbHUK U €ro CBOMCTBA. 3a/1aui Ha IOCTPOCHUE C TIOMOIIBIO LIUPKYJIS U JTMHEUKH.

OcnosHas Llenb - BBeCTH MOHSATHE TEOPEMBI; BBIPA00TaTh YMEHUE JOKA3BIBATH PABEHCTBO TPEYTOJILHUKOB C ITOMOIIBIO N3yUYE€HHBIX IPU3HAKOB; BBECTH
HOBBII KJIacc 3a7a4 - Ha OCTPOEHUE C TOMOILBIO LIUPKYJIS U TUHEHKHU.

[Tpu3Haky paBeHCTBA TPEYTOJLHUKOB SIBJISTFOTCSI OCHOBHBIM Pab0OYHMM armapaToM BCEro Kypca reoMeTpud. Jloka3aTeibcTBO OOJBIICH YaCTH TEOpeM
Kypca ¥ Tak)Ke pellieHre MHOTUX 3a]1a4 IPOBOJAUTCS 1O CIEAYIOIIEH cXeMe: MOUCK PaBHBIX TPEYTrOJIbHUKOB - 000CHOBaHHE UX PABEHCTBA C IIOMOIIIBIO
KaKoro-TO MpHU3HAaKa - CJIEACTBHUS, BHITEKAIOUIME U3 PABEHCTBA TPEYTOJIbHHUKOB. [IprMeHEHNE MPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEIICHUHN
3a/1a4 JaeT BO3MOKHOCTb MIOCTENEHHO HAKAIUIMBATH OIBIT IPOBEACHUS JOKA3aTENbHbIX paccyxAeHui. Ha HauanbHOM 3Tane u3yyeHus U IPpUMEHEHUs
MPU3HAKOB PaBEHCTBA TPEYTOJIBHUKOB IIEJIECO00PA3HO MCIIOIh30BATh 3329l C TOTOBBIMH YEPTEIKAMHU.

3. [TapannenpHble OpsiMbIe

[Ipu3Haky napayiieIbHOCTH NMPAMBIX. AKCHOMA apaylyIeIbHBIX TPsAMbIX. CBOMCTBA MapalICIbHBIX MPSIMBIX.

OcHoBHas Llenp - BBeCTH OJHO M3 BAKHEHIIMX TOHATHI MOHATHE NapaUIeIbHBIX MPSAMBIX; JaTh MEpBOE MpeAcTaBieHHe 00 akcMoMax u
AKCMOMAaTUYECKOM METO/JIE B TEOMETPHUH; BBECTU aKCUOMY NaPaJLICIIbHBIX MPSIMBIX.

[Tpu3Haku U CBOICTBAa MapaUIeTbHBIX MPSAMBIX, CBSA3aHHBIE C yriamH, OOpa30BaHHBIMH IPH TEPECEUEHUU JBYX MPSAMBIX CEKylled (HakpecT
JeKAIUMH, OJHOCTOPOHHUMH, COOTBETCTBEHHBIMH), IUPOKO HCIOJIB3YIOTCS B JaJbHEUINEM MPU W3YYCHUU YETHIPEXYTOJbHHUKOB, MOAOOHBIX
TPEYTOJIbHUKOB, IIPU PELLICHUH 3a/1a4, a TAK)KE B KypCe CTEPEOMETPUH.

4. COOTHOIIEHUSI MEXIY CTOPOHAMHU U YTIIaMU TPEYTOJIbHUKA

Cymma yrinoB tpeyroibHuka. COOTHOIIEHHE MEXAY CTOpPOHAMU M yriaMu TpeyrojpHuka. HepaBeHCTBO TpeyronbHuka. lIpsimoyronbHbie
TPEYTrOJbHUKH, UX CBOMCTBA U IPU3HAKH PABEHCTBA. PaccTosiHMe OT TOUKM 0 NpsiMOU. PaccTosHne Mexay napajieabHbIMU NpsiMbIMU. [locTpoenune
TPEYTOJIbHUKA I10 TPEM DJIEMEHTaM.

OcnoBHas Llesnb - paccMOTpETh HOBBIE MHTEPECHBIE U BaXKHBIE CBOMCTBA TPEYTOJIbHUKOB. B JTaHHOW TeMe JOKa3bIBACTCS OJJHA U3 BaXKHEUIIIUX TEOPEM
TEOMETPUH - TEOpeMa O CyMMe YIJOB TpeyroipHuka. OHa MO3BOMSIET AaTh KIACCU(PHUKALUIO TPEYTOJNHHUKOB IO YriaM (OCTPOYTOJBHBIM,
MPSIMOYTOJIBHBIN, TYITOYTOJIBHBIN), a TAK)KE YCTAHOBUTH HEKOTOPHIC CBOMCTBA U MPU3HAKK PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB.

IToHsATHE pacCTOSHUS MEXAY NMAPAIIIETBHBIMU NPSIMBIMU BBOJIMTCS HA OCHOBE JIOKa3aHHOM MPEABAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOUKU KA 01
W3 JIBYX MapaJuIeIbHBIX MPSIMBIX PABHOYAAJIEHBI OT APYTrOM MPSAMOM. DTO MOHITHE UTPAET BaXKHYIO POJib, B YACTHOCTH UCIIOJB3YETCS B 3ajja4ax Ha
IIOCTPOEHUE.

[Ipu pemenuu 3amad Ha MOCTPOEHHE B 7 KJIACCE CIIEYET OTPAHWUYUTHCS TOJIBKO BBHITIOJIHEHHEM W OMHCAaHHWEM TMOCTPOEHUS UCKOMOW ¢urypel. B
OTAEJNBHBIX CIYyYastX MOYKHO IIPOBECTU YCTHO aHAIIN3 U IOKA3aTEJIbCTBO, & AJIEMEHTHI UCCIEA0BAHUS JOJKHBI IPUCYTCTBOBATH JUIIb TOTa, KOIa 3TO



OTOBOPEHO YCIOBUEM 3aJJauH.
5. IloBTopenue. Pemienue 3ama4y

Copepxanue o0yuyenus, 8 kiaacc

1. YeTbIpeXyroibHUKU

MHOroyroJabHHK, BEITYKIBIH MHOTOYT'OJIBHHK, YeThIpeXyroabHuK. [lapamienorpamm, ero cBoiicTBa u npusHaku. Tpaneuus. [Ipsmoyronsuuk, pomo,
KBaJpar, ux cporicrea. OceBast U LEHTPAIbHAs CUMMETPHUHU.

OcnoBHas Llens - u3yunTh Hanbosee Ba)KHBIC BUABI YETHIPEXYTOJbHUKOB - MapajulejorpamMm, MpsIMOYTOJbHHUK, poMO, KBaJpaT, TPANeLUuIo; 1aTh
npejcTaBieHue o Gurypax, o01aaroIuX OCEBON WK LIEHTPAIbHONH CUMMETpHUEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHOW TEMBl M PEHICHUS MHOTHX 3334 MPOBOIATCS C MOMOIIBIO MPU3HAKOB PAaBEHCTBA TPEYTrOJIbHUKOB,
[I03TOMY II0JIE3HO X IIOBTOPUTH B HaYaJIe U3YUYECHHUS TEMBI.

OceBast M LEHTpaJbHAasE CUMMETPUHU BBOIATCS HE Kak IMpeoOpa3oBaHHME IIOCKOCTH, a KaK CBOMCTBA T€OMETPUYECKHX (UTYp, B YACTHOCTH
YEThIPEXYTOJbHUKOB. PacCMOTpeHNE STUX MOHATUM KaK JIBM)KEHUI IUIOCKOCTH COCTOUTCS B 9 Kitacce

2. [Inomanp

[TonsTHE Momaam MHOroyroyibHuka. [lnomanu npsMoyroyibHuKa, apajuieiorpamMma, TpeyrojabHuka, Tpanenuu. Teopema [Iudaropa.

OcnosHnas Lens - pacmputh U yriayOuTh NOJyYeHHBIE B 5-6 Kilaccax MPEACTaBICHMS yUyaluxcst 00 U3MEPEHUH U BBIUMCIICHUHM TIJI0LIA/1€H; BEIBECTH
dopMmyInbl momaAel NpSMOYTrolbHUKA, apajuleNorpaMMa, TpeyrojibHUKa, Tpareluuy; 10Ka3aTh OJHY U3 INIABHBIX TEOPEM I€OMETPUU - TEOpeMy
[Tucaropa.

BeiBog ¢dopmyn /Ui BBIYMCICHUS IUIOLIA/iel MPSMOYTOJIbHUKA, MapajulejorpaMma, TPeyroJbHUKa, TParelul OCHOBBIBAETCS Ha JBYX OCHOBHBIX
CBOMCTBax IJIOIIAJEH, KOTOpPbIE MPUHUMAIOTCS MCXOJS U3 HArJISAHBIX MPEACTABICHUH, a Takke Ha (opMmyle IUIOMIaau KBaapara, 0OOCHOBaHHE
KOTOPOH He SABJISETCS 00s13aTeIbHBIM JUISl YUAIIUXCSL.

HerpanuumoHHo# 7151 HIKOJIBHOTO Kypca SIBISIETCs TeopeMa 00 OTHOLIEHHUH IUIOIIA 1€l TPEYroJIbHUKOB, UMEIOIUX 110 paBHOMY yriry. OHa M03BOJIsSeT
B JJaJIbHEHIIIEM AaTh IPOCTOE JOKA3aTeNbCTBO MIPU3HAKOB MOI00MS TPEYroJIbHUKOB. B 3TOM COCTOUT OZJHO U3 MPEUMYILECTB, 00YCIIOBIEHHBIX PAHHUM
BBEJICHUEM MOHATHUS TUIOIA/IH.

JoxkazarenbctBo Teopembl [lugaropa ocHoOBbIBaeTCs Ha CBOWCTBaxX IUIomaned M ¢opmynax Juisd IUIOINAAEeH KBajapaTta M MPSMOYTOJIbHUKA.
Joxa3piBaeTcs Takxke Teopema, oopaTHast Teopeme [ludaropa.

3. Ilogo6HbIe TPEYTrOJbHUKU

[Tono6usie TpeyronbHuku. Ilpu3Haku nmomodust TpeyroabHUKOB. [IpumeHeHne mogoOus K J10Ka3aTelabCTBY TEOpeM M perieHuro 3anad. CHHYC,
KOCHHYC ¥ TAHT€HC OCTPOT0 yIJa NPsIMOYTOJIbHOTO TPEYTOJIbHUKA.

OcHosHast Llenb - BBeCTH MOHATHE MOJAOOHBIX TPEYTOJIBHUKOB; pACCMOTPETH MPU3HAKH MTO100USI TPEYTOIBHUKOB U UX IPUMEHEHHUS; CeNIaTh MePBbIi
Iar B OCBOCHHMHU YYAIMMHUCS TPUTOHOMETPUYECKOro ammapara reomerpuu. OrmnpenesieHHe MOAO0OHBIX TPEYroJbHUKOB J1aeTCs HE HAa OCHOBE
npeoOpa3oBaHus 000U, a Uepe3 PaBeHCTBO YIVIOB U MPONOPIUOHATIBHOCTD CXOJICTBEHHBIX CTOPOH.

[Tpu3Haku Mo 00U TPEYTOJIBHUKOB JTI0OKA3bIBAIOTCS C MOMOIIBIO TEOPEMbI 00 OTHOIIEHUH IIJIOMIAAeH TPEYroJIbHUKOB, UMEIOIIUX [0 PABHOMY YTITy.
Ha ocHoBe npu3HakoB o100 10Ka3bIBaETCsl TEOpEMa O CpeIHEN TMHUH TPEYTOJIbHUKA, YTBEPIK/IEHNE O TOUKE NIEpeceYeHUs MeIMaH TPEYroJbHUKA,
a TaKk)Ke JIBa YTBEP)KJCHUS O NMPOIMOPIIMOHAIBHBIX OTPe3Kax B IPSIMOYTOJIbHOM TpeyrojibHUKe. [laeTcs mpecTaBiaeHne o MeToe moo0us B 3a1a4ax



Ha IIOCTPOEHUE.

B 3axnrodeHne TeMbl BBOASTCS 3JIEMEHTHI TPUTOHOMETPHUH - CUHYC, KOCUHYC ¥ TAHT€HC OCTPOIO yIJja MPsIMOYTOJIbHOIO TPEYTOJIbHUKA.

4. OKpyXHOCTb

B3anmHoe pacrosioskeHne npsMoi 1 OKpykHocTU. KacaTenbHas K OKpY»KHOCTH, €€ CBOMCTBO U NpU3HAK. L{eHTpanbHble U BIUCaHHbIE YIIIBL. YeTsIpe
3aMeydaresIbHbIe TOUKU TPEyTrojabHUKA. BrimcanHas U onucaHHas OKPYKHOCTH.

OcnoBHas Llenb - paciupuTh cBeA€HUS 00 OKPYKHOCTH, TIOJTY4YEHHBIE yJaIllUMUCS B 7 KJIACCE; U3YYUTh HOBbIE (DAKThl, CBSI3aHHBIE C OKPYKHOCTBIO;
[IO3HAKOMUTDH YYaIlMXCs C YETBIPbMs 3aMeYaTeIbHBIMU TOYKAMU TPEYTrOJIbHUKA.

B nanHO¥ Teme BBOAUTCA MHOT'O HOBBIX ITOHATHI U PaCCMATPUBAETCSI MHOTO YTBEPKIACHUH, CBSI3aHHBIX C OKPYKHOCTBIO. /{7151 UX YCBOEHHUS CIENYET
yIEIUTH O0JIbIIIOE BHUMAHUE PEIICHUIO 3a/1a4.

VYTBep:KIeHHs 0 TOUKE MepeceueHusi OMCCEKTPHUC TPEYrojdbHUKA U TOUKE MEPECEUCHUsI CEPEeIMHHBIX NEPIEHIUKYIAPOB K CTOPOHAM TPEYroJbHUKA
BBIBOJIAITCSL KaK CJIE/ICTBUS U3 TEOPEM O CBOICTBaX OMCCEKTPUCHI YIJIa U CEPEAMHHOIO MEPHEHINKYIsIpa K OTpe3Ky. Teopema 0 TOUKe NepeceueHus
BBICOT TPEYTOJIbHUKA (MM UX MPOAOIKEHHI) TI0Ka3bIBAETCS ¢ OMOILBIO YTBEP)KICHUS O TOUKE MEPECEUCHUs] CePEeIMHHBIX EPIEHIUKYIISPOB.
Hapsny ¢ Teopemamu 00 OKpYXHOCTSIX, BIMCAHHOW B TPEYrOJbHUK M ONKUCAHHOM OKOJIO HEro, pacCMaTpPUBAIOTCS CBOMCTBO CTOPOH ONMCAHHOIO
YETHIPEXYTOJbHUKA U CBOMCTBO YIVIOB BIIMCAHHOT'O YETHIPEX YT OJIbHUKA

5. IloBropenue. Pemenne 3anau

Conep:xanue 00y4enus, 9 kiacc

1. Bektopsl. Metoa KoopauHaT

[Tonsitue BexkTopa. PaBeHCTBO BeKTOpOB. CIlIO)KEHHME M BBIUMTAaHUE BEKTOPOB. Y MHOJKEHME BEKTOpa Ha 4ducio. Pa3noxkeHue BekTOopa IO JABYM
HEKOJUIMHEeapHbIM BeKkTopaM. KoopauHatel BekTopa. IIpocrelimme 3amaum B KOOpAMHATaX. YPaBHEHUs OKPYKHOCTH M IpsMou. lIpumenenue
BEKTOPOB M KOOpAMHAT NpH pemeHnu 3anad. OcHoBHas Llenp - HayduTh ydyalimxcs BBIIOJHATH NEHCTBUS HAJ BEKTOPAaMM KaK HalpaBICHHBIMU
OTpe3KaMH, YTO Ba)XKHO JJIsl MPUMEHEHHUS BEKTOpPOB B (PU3MKE; MO3HAKOMHUTH C MCIIOJIb30BAaHHUEM BEKTOPOB M METOAa KOOPAWHAT MpPH pEIICHUU
reoMeTprYecKuX 3ajau. BekTop onpenensercs Kak HalpaBJIeHHbBIN OTPE30K U AEUCTBUS HaJ BEKTOPAMH BBOJATCS TaK, KaK 3TO IPUHATO B PU3HUKE, T.
€. KaKk JEWCTBUs C HamnpaBiIeHHbIMU OTpe3kamMu. OCHOBHOE BHHMMaHHUE JOJDKHO OBITh Y/AEJIEHO BBIPAOOTKE YMEHHUI BBINOJHATH ONEpaluu Haj
BEKTOpaMHM (CKJIa/IbIBaTh BEKTOPHI O MTPaBUJIaM TPEYTOJIbHUKA U MapajuleJorpaMma, CTpPOUTh BEKTOP, paBHBIN Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a
TaK)K€ BEKTOp, PaBHBIM MPOM3BEIEHHUIO JTAaHHOTO BEKTOpa Ha JAaHHOE yuciio). Ha mpumepax mokaspiBaeTcs, Kak BEKTOPbI MOTYT HMPUMEHSTHCS K
PELICHHIO TeOMeTpHUecKuX 3aad. JleMoHcTpupyeTcs 3 (heKTHBHOCTh MPUMEHEHUs POPMYII 17151 KOOPAMHAT CEPEeIUHBI OTPE3Ka, PACCTOSHUS MEXTY
JIBYMsI TOYKaMH, YPaBHEHUH OKPYKHOCTHU M MPSAMOI B KOHKPETHBIX N'€OMETPHUYECKHX 3a/ladaX, TEM CaMbIM JIaeTcs Mpe/cTaBlIeHHe 00 M3yYeHHU
reOMEeTPUYECKUX (PUTYp ¢ TOMOIIBIO METO/IOB alTreOphl.

2. COOTHOLIEHUS MEXAY CTOPOHAMH U yIIIaMHU TPEYrOJIbHUKA

CkansgpHoe npou3Be/ieHuEe BEKTOpoB. CHHYC, KOCUHYC M TaHI€HC yria. Teopembl CHHYCOB M KOCHHYCOB. PemieHue TpeyroiabHUKOB. CKalsipHOE
IIPOM3BEJICHNE BEKTOPOB M €ro NpPHUMEHEHHWE B TreoMeTpuueckux 3agadax. OcHoBHas llens - pasBUTh yMeHHE YydallMXCsd IPUMEHSATH
TPUTOHOMETPUUYECKUM ammapaT MpU pelIeHud reoMeTpudeckux 3aaad. CuHyc u KocuHyc Jroboro yria ot 00 go 1800 BBOASATCS ¢ MOMOIIbIO
€AMHUYHOM MOJTyOKPY>KHOCTH, TOKA3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCUHYCOB U BBIBOJIUTCS €11le 0AHa (hopMyJia IUIOIIA U TPeYrojJbHUKa (II0JI0BUHA
IIPOU3BENIEHUS JIBYX CTOPOH Ha CHHYC yIJIa MEKIY HMMHM). DTOT anmapar NPUMEHSETCS K PELICHUIO TPEeyroJbHUKOB. CKalsipHOE MPOU3BEACHUE



BEKTOPOB BBOJIUTCS Kak B (pu3mke (MIpOM3BEJCHME UIMH BEKTOPOB HAa KOCHMHYC yrjla MeXIy HHMH). PaccmarpuBaroTcsi CBOMCTBa CKaIsIPHOTO
IPOM3BEACHUS U €ro NPUMEHEHHE NPH PELICHUH FeOMeTpUYecKuX 3a1ad. OCHOBHOE BHUMaHME CIIEAYeT YIEIUTh BbIPAaOOTKE IPOYHBIX HABBIKOB B
IPUMEHEHUN TPUTOHOMETPUUYECKOTO armapara Ipy pelieHUH FreOMETPUUECKHX 3a/1au.

3. JlnuHa OKpyXHOCTH U IUIONIAJb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. OKpPY>KHOCTH, OIIMCAHHAsI OKOJIO IPaBUJILHOTO MHOTOYIOJbHUKA U BIIMCaHHAs B Hero. [locTpoeHue nmpaBUIIbHBIX
MHOTI'OYrOJbHUKOB. [lnuHa okpyxHocTu. Ilmomane kpyra. OcHoBHas Llenb - paclMpuTh 3HAHUE YYalIMXCsl O MHOTOYIOJIBHUKAX; PacCMOTPETH
MOHATHS JJIMHBI OKPYXHOCTH H IIJIOLIAIU KpyTa U (JOpMYyJIbl AJIsl UX BHIUMCIICHUS. B Hauane TeMbl JaeTcs onpeesieHie NpaBuIbHOTO MHOTOYTOJIb -
HUKa U paccMaTpUBAIOTCS TEOPEMbl 00 OKPY)KHOCTSAX, OINMCAHHOH OKOJO IPAaBUIBHOIO MHOIOYTOJIbHMKAa M BNHUCAHHOM B Hero. C IOMOIIBIO
ONMCAHHOM OKPYKHOCTH pELIAlOTCs 3a7aud O IOCTPOEHUU MPABUIBHOIO IIECTUYTOJbHUKA U IPABUIIBHOIO 2 N -YTOJIbHUKA, €CIIH AaH IPABUIIbHBIN
N-yrojapHUK. @OpMyIIbl, BEIPAXKAIOIIKAE CTOPOHY MPABUILHOTO MHOTOYTOJIBHUKA U PaJUyC BIIMCAHHOW B HErO OKPY>KHOCTH Y€PE3 paguyC ONMCAHHOU
OKPYKHOCTH, HCIIOJB3YIOTCS MPH BBIBOJE (POPMYI ITHMHBI OKPYKHOCTH U TUIOIIAAM Kpyra. BeIBOJ onmpaercs Ha MHTYUTUBHOE NPEACTABICHHUE O
npezene: Ipyu HEOrPaHUYEHHOM YBEIMYEHUHU YHCila CTOPOH MPAaBUIbHOTO MHOTOYIOJIBHUKA, BIMCAHHOIO B OKPYXKHOCTB, €70 IIEPUMETP CTPEMUTCS K
JUIMHE 3TOW OKPYKHOCTH, a IJIOLIa/1b - K IUIOLIaId Kpyra, OTpaHU4YE€HHOT'O OKPY>KHOCTBIO.

4. JIByoKeHHs

OtoOpakenue miaockoctu Ha ceds. [lonarue nBuxkenus. OceBas u LeHTpanbHas cuMmMerpuu. [lapannensusiii nepenoc. IToBopor. Hanoxenus u
neukeHus. OcHoBHast Llenb - MO3HAKOMUTBH y4YalIMXCsl C IOHATHUEM [BHXKEHUS M €r0 CBOMCTBAMHM, C OCHOBHBIMU BHMJIaMHU JIBWJKEHUH, CO
B3aMMOOTHOIICHUSIMH HAJIOKECHUN U IBWKEHUH. J[BUKEHNE TNTIOCKOCTH BBOJAMTCS KaK OTOOpakeHHUE MIIOCKOCTH Ha ce0s1, COXPaHSIOIIEe PACCTOSIHHE
MeXIy Toukamu. [Ipu paccMOTpeHHH BMJOB JABMXKEHMH OCHOBHOE BHUMAHHE YJEJseTCs IMOCTPOCHUIO 00pa3oB TOYEK, HPSMBIX, OTPE3KOB,
TPEYrOJIbHUKOB NPU OCEBOW M UEHTPAJbHOW CUMMETPUSX, MapajjieIbHOM NepeHoce, moBopore. Ha s(dexTHbIX mpumepax IMOKa3bIBaETCS
IIPUMEHEHNE JIBUKEHUH MPU PELIEHUU I€OMETPUUYECKUX 3anad. [IoHsTHE HallO)KEHHsS OTHOCHTCA B JAHHOM KypCce€ K YHMCIY OCHOBHBIX IOHSTHH.
Jloka3pIBaeTcs, 4TO MOHATHUS HAJIIO)KEHUS U IBUYKEHUS SIBJISIIOTCS] SKBUBAJIEHTHBIMU: JII000€ HAIOKEHHE SBIISETCS IBUYKEHUEM TUIOCKOCTH U 00paTHO.
N3yueHne qoka3arenbcTBa He SBISETCS 0053aTeNIbHBIM, OJJHAKO CIIEAYET PacCCMOTPETh CBA3b MOHATUN HAJIOKEHHS U ABHIKEHHMSL.

5. 06 akcroMax reoMeTpuu

becena 06 akcromax no reometpuu. OcHoBHas Llenb - naTh Oosiee T1y0OKOe MpeAcTaBIeHNe O CUCTEME aKCUOM TUIAHUMETPHH U aKCUOMAaTHYECKOM
MeTozie. B maHHOM TeMe paccKas3bIBaeTCsl O pa3iMYHbIX CHCTEMax aKCHMOM I€OMETPHH, B YaCTHOCTU O Pa3JIMYHBIX CIOCOOAaX BBEACHMS MOHSTHUSA
paBeHCTBa Guryp.

6. HauanbHble CBEIEHNS U3 CTEPEOMETPUU

[Tpeamer crepeomerpun. ['eomerprueckue Teaa 1 HOBEPXHOCTH. MHOTOTpaHHUKU: IPU3Ma, apajuleienunes, MupaMuaa, GopMyIsl Ui BBIYUCICHUS
ux o0bemoB. Tena U MOBEPXHOCTU BpaLICHUS: HWIMHIIP, KOHYC, cdepa, map, GopMyibl s BHIYUCIECHUS UX IUIOLIaie MOBEPXHOCTEN 1 00BEMOB.
OcnoBHas Llenb - gaTh HayaJbHOE MPEACTABICHUE O TEJIaX U MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMUTH YYAIIMXCSl ¢ OCHOBHBIMHU (hopMynamu
JUTS BBIUMCIIEHUSI TUIoLIa/iel TOBEpXHOCTEN n 00beMOoB Tell. PaccMoTpeHune npocTelmx MHOTOTPaHHUKOB (TIPU3MBI, Tapajijiesenumneaa, TupaMusl),
a TaKKe TeJ M MOBEPXHOCTEH BpalieHus (MINHIPa, KOHyca, cepsl, I1apa) MIPOBOAUTCS HAa OCHOBE HAIVISJIHBIX MPEJCTAaBICHUHN, O€3 MpUBJICUCHUS
akcuoMm ctepeomerpuu. Dopmysbl JUisi BBIYUCIEHHS OOBEMOB YKa3aHHBIX TeJ BBIBOJATCS Ha OCHOBe mnpuHIuna Kaanbepu, dopmynbl amns
BBIYUCIICHUS IJI0MIa/Iell OOKOBBIX MOBEPXHOCTEN HMIMHAPA M KOHYCA MOTYYaroTCs ¢ MOMOUIbIO pa3BePTOK ITHX MOBEPXHOCTEH, popMyrna ruromaau



cdepsl npuBoIUTCS 6€3 000CHOBAHUS.
7. IloBTopenue. Pemienue 3ama4y

Cucrema OICHUBaAHUA

OneHka ypoBHA OOYyYEHHOCTH yd4allUXCs IO MPEAMETy MPOU3BOIUTCS B COOTBETCTBHUHU C TPEOOBAHUSIMU IPOTPAMMBI.
[Ipu oTcnexuBaHUM PE3yNbTATOB YUUTHIBAIOTCSI HHANBUYAJIbHBIE OCOOCHHOCTH YUE€HHUKOB.
KonTpone Hax mpeaMEeTHBIMU KOMITETEHIIMSIMU yUYAIIUXCsl OCYIIECTBIIAETCS Yepes:
1) ycTHBIE pabOTHI:
®  YCTHBIA CYET,
e  OTBETHI HA BOIPOCHI,
e 3a4y€Thl IO TEOPHUH.
2) muchbMeHHBIe paboTHI:
e MaTeMaTH4ecKHe JUKTaHTHI,
JOMaIHue paboThl (MHAUBUAYAIbHBIE, TBOPUYECKHUE),
CaMOCTOSITEIbHBIC pabOoThI (00yUaroIKe, IPOBEPOUHBIC),
KOHTPOJIbHBIE PaOOTHI (TEKYIINE, UTOTOBBIE),
3a4€ThI.

KpuTtepun u HOpMBI OLIEHKH 3HAHU, YMEHU U HABBIKOB 00y4aloluXcs M0 MaTeMaTHKe.
1. OueHKa NMCbMEHHBIX KOHTPOJIbHBIX PA0OT 00yYaromuXcs.
OTBET OLIEHUBAETCSI OTMETKOM «5%, €CIIN:
paboTa BBIMOJHEHA TOJHOCTHIO;
B JIOTHYECKUX PACCYKICHUSIX U 000OCHOBAHUHU PEUICHUS HET MPOOENIOB U OIIHO0K;
B PELICHUHU HET MaTeMaTHYECKUX OIIMOOK (BO3MOKHA OIHa HETOUYHOCTh, OITMCKA, KOTOPAast HE SIBJIIETCS CIEICTBUEM HE3HAHMS WJIM HETTOHUMAHU S
y4eOHOTro MaTepuaa).
OtmeTKa «4» CTaBUTCS B CIEAYIOIUX CIydasx:
paboTa BBIIOJIHEHA TTOJTHOCTHIO0, HO 0OOCHOBAHMSI 1IarOB PELIEHUS] HEIOCTATOUYHBI (€CTI YMEHUE 00OCHOBBIBATh PACCYXACHUSI HE SBISIOCH
CrHelMaTbHbIM 00BEKTOM MPOBEPKH);
JIOTIYIIIEHbI OJJHAa OIMIMOKA UJIH €CTh JIBA — TPU HEJ0UYETA B BHIKIIAAKAX, PUCYHKAX, YepTexkax WU rpagukax (€ciu 3TH BUAbI paboT HE SIBISUTUCH
CHelHaTbHBIM 00BEKTOM IPOBEPKH).
OtmeTka «3» CTaBUTCS, €CITU:
JonyuieHo 0osee 0HOM omMOKU Ui 6oJiee BYX — TPeX HEJ0UETOB B BRIKJIAAKAX, UepTexkax WK rpadukax, Ho oOyyatomuiics obiagaer
00s3aTeNbHBIMY YMEHHSIMH 110 TIPOBEPSIEMOM TEME.




OTMeTKa «2» CTaBUTCS, €CIIU:

JIOTYIIEHBI CYIIECTBEHHBIE OMMUOKH, TOKAa3aBIIKe, 4YTO 00yJaronuiics He 00agaeT 00s13aTeIbHBIMA YMEHUSAMH T10 JJAHHOW TeMe B IOJTHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:

paboTa rmokasasa IMoJIHOe OTCYTCTBHE Yy 00yJaromerocst 00s3aTeNIbHBIX 3HAHUW U YMEHUH 110 MPOBEPSAEMOI TEME WIJIM 3HAYUTENIbHAS 4aCTh PaObOThI
BBIINOJIHEHA HE CAMOCTOSTEIILHO.

Y4uTenb MOKET OBBICUTh OTMETKY 32 OPUTHHAIBHBIA OTBET HA BOIPOC WJIM OPUTHHAIBHOE PEIICHHE 3aa49i, KOTOPHIE CBUIETEIBCTBYIOT O
BBICOKOM MaTeMAaTHYECKOM Pa3BUTHH 00YJAIOIIETOCS; 32 pEIICHHEe 00JIee CI0KHOM 3a/1a4 WIIM OTBET Ha 00Jiee CII0KHBINA BOTPOC, MPEITI0KEHHBIC
00ydJaroneMycs JOMOJTHUTEIBHO MTOCIIE BHITOJTHEHUS UM KaKUX-JIM0O IPYrux 3aJaHui.
2.01€eHKa YCTHBIX OTBETOB 00YVYAIOIINUXCS IT0 MATEMATHKE
OTBeT OlLIeHNBAETCS OTMETKOM «5», €Cli yUYCHUK:

MOJIHO PACKPBUI COJIEpKAaHUE MaTepHalia B 00beMe, MPEeTyCMOTPEHHOM ITPOrpaMMOi U Y4E€OHUKOM;

U3JI0KUJI MaTepHall TPaMOTHBIM SI3bIKOM, TOUHO HUCIIOJIb3Yysl MAaTEMATHUECKYI0 TEPMUHOJIIOTHIO U CHMBOJIMKY, B ONIPEACICHHON JTOTHYeCKON
IOCJIEIOBATEIIbHOCTH;

MPABUJIBHO BBIMIOJIHUJ PUCYHKH, YEPTEXKH, IpadUKu, COMYyTCTBYIOIINE OTBETY;

MOKa3aJl yMEHUE WLTIOCTPUPOBATH TEOPHUIO KOHKPETHBIMU IPUMEPAMHU, IPUMEHATH €€ B HOBOW CUTYAIMH MPU BBHIMOTHEHUH MPAKTUIECKOTO
3aaHMA;

MIPOJICMOHCTPHPOBAT 3HAHUE TCOPUH paHEe H3YUYSCHHBIX COMYTCTBYIOMIMX TEM, C(HOPMHPOBAHHOCTh M YCTOWYMBOCTH UCIIOJIB3YEMBIX TIPH OTBETE
YMEHHH U HABBIKOB;

OTBEYAJI CAMOCTOSITEJIbHO, O€3 HABOISAIIUX BOIPOCOB YUUTEIIS;

BO3MOYKHBI OJTHA — JIBE HETOYHOCTHU MPU OCBEIIEHUE BTOPOCTENEHHBIX BOIIPOCOB UJIM B BBIKJIAJKAX, KOTOPHIE YUEHHUK JIETKO UCIIPABUII MOCTIE
3aMEYaHUS YUUTEIS.

OTBeT OlLIEHNBAETCS OTMETKOH «4», €Clii yIOBIETBOPSIET B OCHOBHOM TPeOOBAHMSIM Ha OLIEHKY «5», HO TMPU 3TOM UMEET OJIMH U3 HEJOCTAaTKOB:
B M3JIOKEHUU JOIMYIICHBI HEOOJIbIINE MPOOEITbI, HE NCKA3UBIIIEe MATEMATHUECKOE COIep)KaHUE OTBETA;

JOMYLIEHbI OJIMH — JIBa HEJI0YETA MPU OCBELIEHUH OCHOBHOTO COJEPKaHMS OTBETA, UCIIPABIEHHBIE MOCIIE 3aMEUaHUsl YUUTEIIS;

JIOTTYIIEHBI OITMOKA UK O0JIee IBYX HEAOUYETOB TPH OCBEIIEHUH BTOPOCTEIICHHBIX BOIIPOCOB MJIM B BBIKJIAAKAX, JIETKO UCIPABICHHBIC MTOCIIE
3aMeuyaHus yUUTes.

OtMmeTka «3» CTaBUTCS B CIEAYIOIIUX CIydasx:

HETOJTHO PaCcKpPBITO CO/Iep KaHNe MaTepuaa (coaepikaHre U3NI0KeHO (pparMeHTapHO, He BCET/Aa MOCIeI0BAaTebHO), HO MTOKa3aHo o0Iee
MMOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUYHBIE JJIsI YCBOSHHUS MMPOTPAMMHOTO MaTepuaia (onpeneneHsl « TpeboBaHUsIME K
MaTeMaTHYECKOM MOArOTOBKE 00YUYAIONINXCs» B HACTOSIICH MTporpaMMe o MaTeMaTHKe);

MMEJTUCh 3aTPYIHECHHS WIIH TOMYIEHbBI ONTHOKH B ONIPEACIICHUH MaTEeMaTHIeCKOW TEPMUHOJIOTHH, YePTEkKaX, BHIKJIAIKaX, UCIIPaBICHHBIC ITOCTIE
HECKOJIbKMX HaBOJISALIUX BOPOCOB YUUTENS;

YYEHHK HE CITPaBUJICS C MPUMEHEHUEM TEOPUU B HOBOW CHUTYAIIMH TPH BBHITOJTHEHUH MPAKTHIECKOTO 3aJaHMsI, HO BBITIOTHUI 3aJaHUs
0053aTeNFHOTO YPOBHS CI0XKHOCTHU IO JTAHHOW TEME;




IpY JOCTATOYHOM 3HAaHUM TEOPETHYECKOI0 MaTepHaja BhIsIBIEHA HEJJOCTATOUHAs! CPOPMUPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.
OTtMmeTKa «2» CTaBUTCS B CIIEAYIOIIUX CIydYasK:
HE PacKpbITO OCHOBHOE COJIEp)KaHHe y4eOHOro MaTepuaa;
oOHapyXeHO HEe3HaHUE YYEHUKOM Ooiblieil niu Hanboliee BaXKHON 4acTu yu4eOHOro MaTepuana;
JIOIYILICHBI OIIMOKU B ONPECICHIH MOHATHH, TPU UCTIONb30BAaHUN MAaTEMAaTHYECKO TEPMHHOJIOTHH, B PUCYHKAX, YepTEKax UK rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI MOCJIE HECKOIbKUX HABOSIINX BOIIPOCOB YUUTEIIS.
OtMmeTKa «1» cTaBUTCS, €CIU:
YUEHUK OOHAPY>KWJI MOJTHOE HE3HAHUE U HEMTOHMMAaHKEe U3y4aeMOoTo y4eOHOro MaTepuana Wik He CMOT OTBETUTh HU HA OJJUH U3 MOCTaBJICHHbBIX
BOIIPOCOB 110 U3yYEHHOMY MaTepuaiy.
O6mas knaccudukanys omuooK.
[Tpu ouieHke 3HAHMIA, YMEHHIA U HABBIKOB OOYYAIOIIMXCS CIEYET yUYUTHIBATh Bce OMHMOKH (TpyOble U HErpyOble) U HEJOUYETHI.
3.1. I'pyObIMH CUMTAIOTCS OLIUOKU:
HE3HaHUE OIPE/IETICHUS] OCHOBHBIX IOHSATUH, 3aKOHOB, IIPABUJI, OCHOBHBIX IOJI0XEHUH Teopuu, HE3HaAHUE POopMyI,
OOIIETPUHATHIX CUMBOJIOB 0003HAUCHUN BEIMYUH, SAUHUI] UX U3MEPEHHUS,
HE3HaHUE HAUMEHOBAaHUMN €IMHULl U3MEPEHMUS;
HEYMEHHUE BBIICJIUTh B OTBETE IJ1aBHOE;
HEYMEHHE NPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl pEIIeHUs 3a/1a4;
HEYMEHHE JieNIaTh BBIBOIbI U 0000IIEHMS;
HEYMEHUE YUTATh U CTPOUTH TPadUKH;
HEYMEHHE MOJIb30BaThCS IEPBOMCTOUYHUKAMHU, YYCOHUKOM U CIIPABOYHHKAMU;
1oTepsl KOPHS WIM COXPaHEHHE TOCTOPOHHETr 0 KOPHS;
oTOpacbiBaHue 06€3 OOBSICHEHUI OJTHOTO U3 HHX;
paBHO3HAYHbIE UM OIIMOKH;
BBIUMCIUTENbHBIE OMUOKU, €CIIM OHH HE SIBJISIOTCS OTIMCKOM;
JIOTUYECKHUE OUTUOKH.
3.2. K HerpyObIM omubKam ciaeayeT OTHECTH:
HETOYHOCTH (DOPMYIUPOBOK, ONPEIEICHUH, TOHITHI, TEOPH, BRI3BaHHAS HETIOJTHOTON 0XBaTa OCHOBHBIX MMPU3HAKOB
OIIPEAEIIAEMOr0 MOHATHUS WIN 3aMEHOM OJJHOTO - IBYX M3 3TUX NPU3HAKOB BTOPOCTETIEHHBIMU;
HETOYHOCTH Irpaduka;
HEpaIMOHAIBHBIN METO PEIIeHUs 33aJa4i UM HeJJOCTaTOYHO MPOTYMAHHbBIHN TJIaH OTBeTa (HapyIlIeHUe JIOTUKH, TOJIMEHA
OTJIEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU );
HEepalMOHAIBHBIE METO/IBI pa0OTHI CO CIIPABOYHOMN U IPYTON JTUTEPATYPOK;
HEyMEHHE pelllaTh 3a7jaui, BBIMOIHITH 3a/1aHus B O0OLIEM BHIE.
3.3. Hepoueramu sIBISAIOTCS:




HEepaIMOHAIbHbIE TPUEMBI BEIYUCIICHUH 1 TIpeo0pa3oBaHuii;
HeOpexKHOe BBIMOJIHEHHE 3aMKcei, yepTekel, cxeM, rpaguKoB.

Y4eOHO-TeMaTH4YeCKOE NJIAHUPOBAHHE
10 FeOMETpHH

Kaacc: 7 knacc
Yuurenn: bonaapena I'.I1.
KoaudecTBO 4acoB 3a roj:

Bcero 70 yacos;

B HeJIeJI0 2 yaca.
I11aHOBBIX KOHTPOJIBbHBIX PadoT 6
I[lnanupoBaHue COCTABJIEHO HA OCHOBE IIPOTrPaMMBI sl 00111e00pa30BATENbHBIX YUPEKICHUU 110 TeoMeTpuu K yueOHuky Artanacst JI.C., ByTy3oB
B.®., Kagomues C.b. u 1. 'eomerpus 7-9 ximaccsl YueOHHK 1714 0011€00pa3oBaTenbHbIX yupexaennii M.: ITpocsenienne, 2013, pekoMeH10BaHHAS
JlemapraMeHTOM 00pa30BaTEIbHEIX IPOrPAMM M CTAaHAAPTOB 00111ero oopaszosanus MO PP
Yueonnk: I'eomerpuss  7-9 kmacchl YueOHUMK  juig  oOmieoOpasoBaTelabHBIX vupekaeHuid  M.: Ilpocsemenne, 2016, pekoMeHAOBaHHAS
JlemapraMeHTOM 00pa30BaTEIbHEIX IPOrPAMM M CTAaHAAPTOB 00111ero oopaszosanus MO PO

YueOHO-TeMaTHYECKOE TIJIAHNPOBAHHE
1o reoMeTpun

Knace: 8 kmacc
Yuurean: bonaapesa I'.I1.
KoauuecTBO 4acoB 3a roj:
Bcero 70 yacos;
B HeJIeJ10 2 yaca.
[11aHOBBIX KOHTPOJILHBIX padoT 6
IInaHupoBaHue COCTABIEHO HA OCHOBE IIPOTPAMMBI JIJIs 00IIe00Pa30BaTEIbHBIX YIPSKICHUH 110 TeOMeTpUH K yueOHuky AtanacsH JI.C., byry3oB
B.®., Kagomues C.b. u 1. 'eomerpus 7-9 knaccel YueOHUK 11 00meo0Opa3oBaTenbHblx vupexaeauii M.: [Ipocsemenue, 2013, pekoMeH10BaHHast




JlenapraMeHTOM 00pa30BaTENbHbBIX IIPOTPAMM U CTAHIAPTOB 001ero oopaszosanus MO PP
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