Aunomauusn k paboueit npozpamme
yueonozo npeomema «I'EOMETPHA»

Pabouas nporpamma yueGuoro npenmvera «Ieomerpus»
npeamertoi obnactn «Marematika u undopmatuka» paspaborana g
cooreercteuy ¢ nmynkrom 31.1 ®I'OC 000 u peaamsyerces 3 rogac 7
110 9 kiace.

Pabouas nporpamma pazpaborana yauTeIeM MaTCMATHKH B
COOTBCTCTBHM C MOJIOKCHHEM 0 PabOYHX NPOrpaMMax U Onpeaensct
OPraHu3aLMI0 00PA3OBATEILHON ACHTEILHOCTH YYHTE/NS B WIKOJIC 110
npeamety «l eomerpusin,

Padouas nporpamma yuebnoro npeamera «I"eometpusy spisercs
qacteio OO 000, onpeaensionmeii;

- COAICPKAHUE;

= ILIAHUPYEMBIC PE3Y.IbTATH (JITYHOCTHRIC, MCTAIIPE/IMETHBIC K
NPEeAMCTHBIC);

= TCMATHYECKOC ILIAHUPOBAHUE C Y4eTOM paboycii nporpaMmal
BOCIIUTAHUA M BO3MOKHOCTRLIO HCITOAb30Banug DOP.

PaGouas nporpamma o0cysKIcHa M NPUHATA PEICHHEM
MCTOAMHECKOTO 00LCAMHEHHS M COITIACOBANA 3aMECTHTEAEM AHPEKTOpA
1o y4edHo-BocnuTareabHoli pabore MBOY COLLL Ne 32 r. Bpsiricka



MHHENCTEPCTBO HPOCBEMIEHHSI POCCUICKON ®FJIEPATIHH
BPSIHCKASI TOPOJACKAS AJIMHHHCTPALLHAS
BLITHCKA H3 OCHOBHOI OBPA3OBATEJLHOM IMTPOTPAMMBI
OCHOBHOTI'O OBUIET'O OBPA3OBAHWS
MBOY COI Ne 32 ¢, Bpsncka

PACCMOTPEHO COIr'JIACOBAHO YTBEPKJIEHO
METOIHYLECKOL JamecTHTenb AWpeKTopa  Jupexrop

obpenuncnne yuntenel  no YBP 9

MATEMATHEH CQ,LL' = ( _ Bace ,MM 1
"'_Y.'/: - C —() [Tpitias Ne 133 o «31n =

<7 axuposs O.A.

[poroxon MC Ne | ot «31» arycra. 2023rr.

Yepenanon O.A.
asrycra 2023r .

[fporokoa Ne 1 oT &3 1»
grrycra 20231,

PABOYAS ITPOTPAMMA

vaednoro kypea «l eomerpinsn
s obyyaonmxes 7 - 9 knaccos

CPOK oeBocHns 3 roan

v, bpunck 2023



INOACHUTEJBHAS 3AIINCKA

['eoMeTpust Kak OJUH U3 OCHOBHBIX Pa3/iesioB IIKOJIbHON MaT€MaTUKH,
MMEIOIINI CBOEH IENbI0 00€CTICYUTh U3YUeHHE CBOMCTB U pa3MepoB (uryp, ux
OTHOULIEHUI U B3aHMHOE PACIOJIOKEHUE, OIMPAETCA Ha JJOTUYECKYIO, TOKA3ATEIbHYIO
nuHMo. LleHHOCTh N3y4YeHusl TeOMETPUH Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
3aKJII0YAETCs B TOM, YTO OOYYaroIIMiCs yUUTCS IPOBOAUTH JOKA3aTEIbHbIE
paccyXJIeHus, CTPOUTh JIOTUUECKUE YMO3AKIIIOUEHHUS, JOKa3bIBaTh UICTUHHBIE
YTBEPKACHUA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKICHUS «OT
IPOTUBHOTO», OTIMYATh CBOKWCTBA OT IPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKICHUS.

Bropoii nenpro n3ydeHus: FeOMETPHUM SIBISIETCS UCIIOJIB30BAHKE €€ KaK
MHCTPYMEHTA MIPHU PELICHUN KaK MaTeMAaTUYECKHX, TaK U MMPAKTUYECKUX 3a/1a4,
BCTPEUAIOIIMNXCA B peasIbHOM sku3HU. OOyUaronuics T0JKEH HAyUUThCSl ONIPEICIIUTD
reOMETPUYECKYIO (PUTypY, ONTUCATh CIOBAMHM JTAHHBIN YePTEXK UM PUCYHOK, HAUTH
IJIOIIAb 3€MEJIBHOTO YYacTKa, PACCUUTaTh HEOOXOMMYIO JUIMHY OINTOBOJIOKOHHOTO
Kabens uim TpedyeMble pa3Mepbl rapaxa JJjiss aBTOMOOUIsl. TOMY COOTBETCTBYET
BTOpAasi, BBIYUCIUTENbHAS JJUHUS B U3y4eHUHN reomeTpud. [1pu pemennu 3anaq
MIPAKTUYECKOTO XapaKkTepa 0OyHArOIINIICS YUUTCA CTPOUTh MATEMAaTUYECKUE MOJIEIIN
peabHbIX KU3HEHHBIX CUTYallUi{, TPOBOIUTH BBIUMCICHUS U OLICHUBATh
aJIcKBaTHOCTH IIOJy4YE€HHOI'O PE3YyJIbTaTa.

Kpaiine BaxHO MOAUEPKUBATH CBA3M TEOMETPHUH C APYTUMHU yUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh UCIIOJIb30BaTh ONPEEICHNS FEOMETPUUECKUX QUryp U
MOHSTUH, JEMOHCTPUPOBATH NPUMEHEHHUE MOTYYCHHBIX YMEHHUM B (PU3UKE U TEXHHUKE.
OTu cBs3U Haubosee IpKo BUIHBI B TeMax «BekTopel», « TpuroHoMerpuueckue
COOTHOILIEHUS», «Meton koopauHat» U «Teopema ITudaropay.

VY4ebnblii kypc «['eoMeTpus» BKIIOYAET CACAYIOIINE OCHOBHBIE Pa3/IEbl
conepxkanus: «l'eomerpuueckue GUrypsl U uX cBocTBay, «3mepenue
reOMETPUYECKUX BETMUHMHY, «JleKapTOBbI KOOpAUHATHI HA TIOCKOCTHY, « BeKTophI»,
«JIBmxkeHnus miockoctny, «lIpeodbpazoBanus mogooOus».

Ha uzydenue yuebHoro kypca «l'eomerpus» orBogutcs 204 vaca: B 7
KJ1acce — 68 yacoB (2 yaca B Hezlelo), B 8 kitacce — 68 yacoB (2 yaca B Heflen0), B 9
Ki1acce — 68 yacoB (2 yaca B HEJIEITIO).



COAEP KXAHUE OBYYEHUA
7 KIIACC

HavanbHble noHsTHA reomeTpun. Touka, npsmasi, OTpe30K, Jyd. Yroi. Bumbl
ymIioB. BepTukanbHabie U cMeXHBIE YIIIbl. buccekTpuca yrma. JlomaHas,
MHOTOYToJIbHUK. [[apaninenbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX.

Cummetpuunbie Gpurypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsr
CUMMETPHUH B OKPY/KAIOLIEM MUPE.

OcCHOBHBIE MOCTPOCHUS C TOMOIIBIO HUPKYJIS U JIUHEHKU. TpeyroasHukK. BeicoTa,
MeauaHa, OUCCEKTpHCca, UX CBOICTBA.

PaBHOOEIpeHHbIN U PAaBHOCTOPOHHUM TpeyrojibHUKU. HepaBeHCTBO TPEyroJbHUKA.
CaoiicTBa 1 MpU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbBHUKOB.

CBolicTBa U MPU3HAKYU NapAJIIENbHBIX NPsAMbIX. CyMMa yITIOB TPEYTOJbHUKA.
Breninue ymisl TpeyrojbHUKA.

[IpssMoyronbHbINA TpeyronbHUK. CBOMCTBO MEAUaHBI IPSMOYTOJIBHOTO
TPEYroJIbHUKA, IIPOBEAEHHOM K runorenyse. [IpusHaku paBeHCTBa NPSMOYTOJIBHBIX
TPEYrOIbHUKOB. [IpsIMOYTOIBHBIN TPEYTOJIBHUK C YIIIOM B 30°.

HepaBencTBa B reomMeTpuu: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOJIbILIEM yTIIe U OOJIBIIEH CTOPOHE TPEYTOIbHUKA.
[leprieHIMKyISAp U HAKJIIOHHASL.

['eomeTpuueckoe MeCTO TOUEK. bruccekTpuca yria u CepeaIuHHbIN
MIEPIICHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTB U KpyT, XOpAa U IHAMETP, UX CBOMCTBA. B3auMHOE pacronoxeHue
OKPYKHOCTH U npsimoil. KacarenbHas u cexymas K OKpyKHOCTH. OKpPYKHOCTb,
BIIMCaHHAs B yrojl. BrimcanHas ¥ onyvcaHHasi OKPY>KHOCTH TPEYroJIbHUKA.

8 KVIACC

Yetpipéxyronpauku. [TapamnenorpaMm, ero npu3Haku U cBorcTBa. YacTHbie
Clly4yau napajijiesiorpaMMoB (MIPSIMOYTOJIbHUK, POMO, KBaJpar), X MPU3HAKU U
cBoiicTBa. Tpanenus, paBHOOOKas Tpanelus, €€ CBOMCTBA U PU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Meron ynBoenust menuansl. LlentpansHas cummerpust. Teopema @aneca u
TEOpeEMa O MPOIOPLUUOHAIBHBIX OTPE3KAX.
Cpennue JIMHAN TPEYroiabHUKA U Tparneuuu. LIeHTp Macc TpeyroibHMKa.
[Tono6ue TpeyroabHUKOB, K03 uiineHt noaoodus. [IpusHaku momoous
TpeyroibHUKOB. [IpumeHenue mogoOus mpu peleHny NpakTUYECKUX 3a1ad.

CpoticTBa momajei reomerpuaeckux Gpuryp. opmynsl 11s IO IN
TpEYyrojabHUKa, napaienorpamma, pomoa u tpanenuu. OTHOLIEHUE TUIoaaei
MOJI0OHBIX PUTYP.
Boluucnenue miomiaieid TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTON Oymare.



Teopema ITudaropa. [lpumenenue Teopemsl [ludaropa npu pemieHnn NpakTUYECKUX
3ajau.

CuHHYyC, KOCUHYC, TAHI'€HC OCTPOTO yIvla IPSMOYTOJIBHOTO TPEyrojbHUKa. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. Tpuronomerpruyeckue GyHkiuu ymios B 30, 45 u
60°.

BrnncanHble U EHTpaJIbHBIE YIIIbI, YTOJ MEXy KacaTelbHON U XOpAoi. YIVIbI MEXIy
XOpJaMH U CeKyIIMMHU. BrircaHHble U ONMCAaHHbBIE YETBIPEXYTOIbHUKU. B3anMHoe
pacmnonoxeHue AByX okpyxHocteld. Kacanue okpyxHocTeil. O01mume KacaTenbHbIe K

JIBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tauresc yroB ot 0 1o 180°. OcHoBHOE

TPUTOHOMETPHUUYECKOE TOXKAECTBO. POPMYJIbI IPUBEICHUS.
Pemenue TpeyronbHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Perienue
MPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
IIpeoOpazoBanue momoous. ITomoOrne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BEAECHUU OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEACHUHU
OTPE3KOB CEKYIIIHUX, TEOpEMa O KBaIpaTe KacaTeIbHOM.
BexkTop, amuHa (MOIyinb) BEKTOpPa, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaIiuu
HaJ| BeKTopaMHu. Pa3noxkeHune BEKTopa o IByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! Bekropa. CkalsipHOE TPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HaXOXICHUSA JIJIUH U YTIIOB.

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH. YPABHEHUS IPSIMOU U OKPY>KHOCTH B
KOOpAMHATAX, [IEPECEUECHNE OKPYKHOCTEN U MPAMBIX. MeTOI KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKXHOCTH. [ pagycHas u panranHas
Mepa yIia, BBIUMCIEHUE JUIMH IyT OKpykHOCTel. [lmomans kpyra, cexropa,
CerMeHTa.
JIBUKEHUS TUIOCKOCTU U BHYTPEHHUE CUMMETPHUH PUTYp (3I€eMEHTapHbIE
npeactasnenus). [Tapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUMA ITPOI'PAMMbI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJIbTAThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca «I eomeTpusi»
XapaKTePU3YIOTCS:

1) narpuoTHYecKoe BOCTIUTAHHE:

MPOSIBIICHUEM MHTEpECA K MPOILLIOMY M HACTOAILIEMY POCCUMCKON MAaTEMAaTHKH,
LIECHHOCTHBIM OTHOILIIEHUEM K JIOCTHKEHHUSIM POCCHUICKUX MAaTEMATUKOB U POCCHICKON
MAaT€MaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX JOCTHXKCHUHN B IPYTUX HAYKax U
MIPUKIIAJIHBIX cepax;

2) TpaskIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0SI3aHHOCTEH rpak/laHUHA U pean3alliy ero mpas,
MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX (PYHKIITMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, IPOLIEAYP TPaXKIaHCKOTO 0011IecTBa (HarpuMep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO A TUUECKUX MPOOJIeM, CBI3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JTOCTUKECHUN HAYKH, OCO3HAHHEM BaXKHOCTH
MOPaIbHO-3TUYECKHUX MMPUHIIUIOB B JEATEIIBHOCTH YUYEHOTO;

3) TpyaoBOEe BoCIMTAHHE:

YCTAaHOBKOW HAa aKTUBHOE YYaCTHE B PEIICHUHU MPAKTUYECKUX 33/1a4 MATEMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTeMaTUYECKOTO 00pa30BaHUs Ha
MPOTSKEHUU BCEU MKU3HU ISl YCIIEITHOM Mpo(eCCUOHAIbHOMN AESITENIbHOCTH U
pa3BUTHEM HEOOXOAMMBIX YMEHUN, 0CO3HAHHBIM BEIOOPOM U TTOCTPOEHUEM
WHJUBUAYAIbHOU TPAGKTOPUU 00Pa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMUHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYEeCKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K AIMOIIMOHATILHOMY U 3CTETHYECKOMY BOCIPUSITHIO MAaTEMaTHUECKUX
00BEKTOB, 3aJ1a4, PEUICHUHN, PACCYK/ICHUI, YMEHHUIO BUJIETh MAaTEMaTUUECKUE
3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpHUEHTAIMEN B IESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MIPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJIbI U OOIIIECTBA,
MMOHMMaHUEM MaTeMaTUYeCKON HayKH KakK cPephl YeT0BEUECKOM IeATEILHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS IUBUIIU3AIIUN, OBJIAJICHUEM SI3BIKOM
MaT€MaTUKU U MAaTEMaTUYECKOUN KYJIBTypOU KaK CPEACTBOM MO3HAHUS MUA,
OBJIQJICHUEM MTPOCTEHIIIMMM HABBIKAMH MCCIIE0BATEIIbCKON AEATEIBHOCTH;

6) pusuueckoe BocuTaHue, opMUpoBaHNe KYJIbTYPbI 310POBbSI H
IMOIMOHAJBLHOIO 0JIATOMOTYyYHS:

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKNE 3HAHUSL B UHTEPECAX CBOETO 3/I0POBb4,
BEJICHUS 37I0POBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBINA PEKUM
3aHATHI U OT/ABIXA, PETyIsApHas Ppu3ndeckast akTHBHOCTD), CHOPMUPOBAHHOCTHIO



HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMKMOKY U TAKOTO K€ TIpaBa
JIPYroro 4ejioBeKa;

7) 3K0JI0rHYecKoe BOCTIHTAHUE:

OpHUEHTAlMEN Ha MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM ISl PELICHUS 3a/1a4 B
001aCTH COXPAHHOCTHU OKPYKAIOUIEH Cpe/ibl, MJIAHUPOBAHMS MOCTYIIKOB U OLIEHKHU UX
BO3MOXKHBIX MOCIIEACTBUH I OKPYXKAIOIIEH Cpe/ibl, 0CO3HAaHUEM TII00aTIBLHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelieHus;

8) aganTanus K U3MeHSIIOIHMCSI YCJIOBUSM CONMAIBLHOM ¥ IPUPOIHON cpebl:
TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEU KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEITEIbHOCTh, B TOM YKCJIE YMEHUE
YUUTHCA Y APYTUX JIIOJIEH, TPUOOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUM U3 ONBITA APYTHX;

HEO0OXOMUMOCTHIO B (HOPMHUPOBAHWUY HOBBIX 3HAHH, B TOM Yrciie GOPMYTUPOBATH
UJIeH, TIOHATHSI, TUTIOTE3bI 00 0OBEKTaX U ABJICHUSIX, B TOM YUCIIE paHee
HEU3BECTHBIX, 0CO3HABATH JC(PUIINTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIONTUI KOHTPMED, KOPPEKTHUPOBATH MPUHUMAECMbIC
pelIeHus U IeUCTBUS, POPMYIUPOBATH U OLICHUBATh PUCKH U MOCIIEACTBUS,
(GbOpMHUPOBATH OIIBIT.

METAHIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1CHCTBUA

ba3oBrble 1oruyeckue 1eicTBus:

® BBISBIATH U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKM MAaTEMATUYECKUX
00BEKTOB, MOHATHUI, OTHOIIEHUH MEXIY NOHITUAMU, (GOPMYIUPOBATH
OIpEENICHUs] MOHATUI, yCTAaHABIMBATh CYIIECTBEHHbIN PU3HAK
KJ1accu(ukanuu, OCHOBaHMS 1Jis 0000IIEHHS U CPABHEHMSI, KPUTEPUU
IPOBOAMMOTO aHAJIN3A;

® BOCIPUHUMATh, POPMYIUPOBATH U IPEOOPAZOBBIBATH CYKICHUSA:
yTBEpAUTENbHbIE U OTPULATEIbHbIC, €IMHUYHbIE, YACTHBIE U 00ILHE,
YCIIOBHBIE;

® BBIBIATH MaTEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U POTUBOPEYHS B
dakrax, JaHHBIX, HAOIIOIEHUSX U YTBEPKIACHUSX, MPEIaraTb KpUTEPUH JIJIs
BBISIBJICHHS 3aKOHOMEPHOCTEMN U ITIPOTUBOPEYU;

® JIeNaTh BBIBOJIBI C UCMOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

e pa3buparb JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUH (TIPSIMBIE U OT
IPOTUBHOIO), IPOBOJIUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0Ka3aTebCTBA
MareMaTH4ecKuX (HakToB, BBICTpanBaTh apryMEHTALUIO, TPUBOAUTH IPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE PACCYK/ICHNUS,

® BBIOHpATh CIIOCOO pelIeHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peUIEHUSs, BEIOUpaTh Hanbosee MOAXOIAIIUHN C YIETOM



CaMOCTOATCIIbHO BBIJCJICHHBIX KpI/ITepI/IeB) .

Ba3oBble ucciaenoBarejbcKkHe 1eMCTBUSA.

WCITOJIB30BaTh BOIIPOCHI KaK MCCIIEIOBATECILCKII HHCTPYMEHT ITO3HAHUS,
(bopMyIIUpPOBaTh BOIIPOCHI, (DUKCHPYIOIITUE TIPOTUBOPEUHE, IPOOIEMY,
CaMOCTOSITEIILHO YCTaHABIIMBATh HCKOMOE M JJaHHOE, JOPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIINIO0, MHCHHE,

IIPOBOJIUTH IO CAMOCTOSATEIIFHO COCTABICHHOMY IIaHY HECIIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE NCCIICAOBAHUE IT0 YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEXKTy COOOiA;
CaMOCTOSTEIILHO (hOPMYIUPOBATH 0OOOIICHHS ¥ BBIBOABI ITO pe3yJbTaTaM
IIPOBEIEHHOTO HAOIONCHHMS, HCCIICAOBAHMS, OIECHUBATh JJOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIETaTOB, BEIBOJOB U 000OIICHHIA,

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECca, a TAK)KE BBIJIBUTATh
MIPENITONIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanueii:

BBISBJISITH HEAOCTATOYHOCTh U U30BITOYHOCTH UH(POpPMALIUU, TAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

BBIOMPATH, aHATU3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(pOpMaINIO Pa3IMYHBIX BUAOB U (HOPM MPE/ICTABICHUS;

BBIOMpaTh (hOpMy MpEACTaBICHUS HHPOPMALIUK U WILTIOCTPUPOBATH PEllIaeMble
3a/1a4u CXeMaMu, AuarpaMmaMu, HHOM rpauKoil 1 ©X KOMOWHALUSAMU;
OIICHUBATh HAJIEKHOCTh MH(OPMAIIUU 110 KPUTEPHUSIM, TPEITIOKEHHBIM
yauTeseM uin chopMyIupPOBAaHHBIM CAMOCTOSITEIBHHO.

KomMMyHHKAaTHBHBIEC YHUBEpPCaJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJIECHUS B COOTBETCTBUHU C YCIOBUSIMU U
HEJISIMHA OOIIIEHUS, SICHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUKY 3PCHHUSI B
YCTHBIX U TUCBMEHHBIX TEKCTaX, TaBaTh MOSICHEHUS 10 XOAY PEUICHUs 3a/1a4H,
KOMMEHTHUPOBATh MOyUYEeHHBIN pe3ysbTarT;

B X0JI¢ OOCYKICHHUS 33/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYXIaeMON TEMBI,
npo0JIeMBbl, pelaeMoi 3a/1auu, BBICKAa3bIBATh UI€U, HAllEJIEHHbIE HA TIOMCK
pelleHus], COMOCTABIATh CBOU CYKJEHUS C CYKICHUSIMH JIPYTHX yYaCTHUKOB
Juanora, oOHapyKUBaTh pa3inyle U CXOJCTBO MO3ULIUH, B KOPPEKTHOU (popme
(bopMynHMpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

IPECTaBIATh PE3yNbTaThl PEILICHUS 3aa4K, SKCIIEPUMEHTA, UCCIIeI0BaHus,
MIPOEKTa, CAMOCTOSTENILHO BBIOMPATh JopMaT BBICTYIUICHUS C yUETOM 3a71a4
Npe3eHTAINHI U 0COOCHHOCTEH ayqUTOPHH;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ HHINBUyaIbHOU
paboThI P PEIICHUN YIeOHBIX MAaTEMAaTHIECKUX 3a]1ad;

IPUHUMATH 11eJIb COBMECTHOM JI€ATEIbHOCTH, TUIAHUPOBATh OPTaHU3ALIHIO
COBMECTHOM pabOThI, paclpeieiaiTh BUIbI padoT, TOTOBAPUBATHCS, 0OCYKIaTh
MPOIIECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTO/ICH;
y4acTBOBATh B IPYINIOBBIX (popmax paboThl (00CYxIeHNs, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M IPYTHE), BHITIOIHATH CBOIO YaCTh paOOThI U
KOOPJIUHUPOBATH CBOM JICUCTBUSA C APYTUMH YJICHAMH KOMaHIbI, OIICHUBATh



KaueCTBO CBOETO BKJIaJa B OOIINNA MPOAYKT O KPUTEPUSM,
c(hOpMYJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHS.

PerJIHTI/IBHbIe YHUBEpPCAJIBHbBIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusanus:
® CaMOCTOSTEJIPHO COCTABIATH IIJIaH, aJITOPUTM PEIICHU 3a1auu (MU ero
4acTh), BEIOUPATh CIIOCO0 PEIICHHS C Y4ETOM UMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BOBMOXHOCTEN, apr'YMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI
pelieHuii ¢ y4éToM HOBOW UH(OpPMAITUH.
CaMOKOHTPOJIb, SMOIIUOHAJILHbI MHTEJLJIEKT:
® BIAJICTh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI Mpoliecca U pe3yabTaTa
pellIeHus MaTEMaTUYECKOM 3a/1auu;
® MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PELICHUU 3aa4uH,
BHOCUTH KOPPEKTUBBI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
e OILICHMBATh COOTBETCTBUE PE3yNIbTaTa JICSITEIHLHOCTH MTOCTABICHHOM 1EH U
YCJIOBUSIM, OOBSICHATD MPUYUHBI JJOCTHUXKEHHUS UJIK HEJTOCTUXKECHUS 11EIH,
HaxXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATbI

K xonny o0yyenus B 7 kj1acce 00y4arOIMiCH MOJTYYHUT CAeAyOLIHE
NpeaAMeTHbIE Pe3yJabTaThl:

Pacnio3naBarh u3yueHHbIE TeOMETpUUECKUE (QUTYPBI, OIIPENETSATh UX
B3aUMHOE PACTIONIOKEHHE, U300pakaTh reOMETPUUIECKHUE (PUTYPHI, BHITIOTHSATh
YEPTEXKU 10 YCIOBHIO 3a1auu. M3MepsATh JIMHEHHbIE U YINIOBBIE BEJIMUKUHBI. Pemare
3a7]a4M Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYUH YITIOB.

Jlenarb rpyOyto OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM
KHU3HU, pa3MEPOB MPUPOIHBIX 00bEKTOB. Pa3nuyars pasmepsl 3TUX 0OBEKTOB MO
MOPSAJIKY BEJTUYUHBL.

CTpouTh YEepPTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEILICHUH 3a]1ad.
[TpoBOIUTH JIOTUYECKHUE PACCYKACHUS C UCTIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.
ITonp30BaThCs MpU3HAKAMHU PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOUCTBOM
MEIMaHbl, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU
reOMETPUYECKUX 3a]1a4.

OmnpenensTe NapawieIbHOCTh MPSIMBIX C TIOMOIIIBIO YIIIOB, KOTOPBIE 00pa3yeT ¢
HUMHU cekymiasi. OnpenaensiTe NapajiebHOCTh MPSMbBIX C TOMOIIBIO PaBEHCTBA
PacCTOSAHUM OT TOYEK OJHOU MPSIMOU 10 TOUEK APYroM MPSMOM.

Pemarp 3a1aun Ha KaeT4aToit Oymare.
[IpoBOAUTE BEIYMCIICHUS U HAXOAUTh YUCIOBBIE M OyKBEHHBIE 3HAYEHUS YIJIOB B
F€OMETPUUECKUX 3a/1a4ax C UCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U



MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MPU MEPECECUCHUH JIBYX
napajiIeJIbHBIX MPSIMBIX CEKYIIEeH. Pelarh npakTHYecKue 3aa4i Ha HaXOXKICHUE
YTJIOB.

Brnagers noHsATHEM T€OMETPUUECKOTO MECTA TOUECK. YMETh ONPEICIATh
OMCCEKTPHCY yITIa U CEPEANHHBIN NEPIEHAUKYIAP K OTPE3KY KaKk TeOMETPUUECKHE
MECTa TOYCK.

DopMyIUPOBATH ONPEICIICHUS OKPYKHOCTH U KPYyTra, XOp/Ibl U TMaMeTpa
OKPY>KHOCTH, MOJIb30BAThCSI UX CBOMCTBAMU. YMETh MPUMEHATH 3TU CBOMCTBA MPHU
pEIIECHUM 3aad.

Brnagets MoHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€ 1eHTp. Ilonp30Barbes hakTaMu O TOM, YTO OMCCEKTPHUCH YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHOM TOUKE.
Brnanets noHsTHEM KacaTeabHOM K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOU O
NEPIECHAUKYIIPHOCTH KAacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tosb30BaTHCS MPOCTEUIITMMHU TEOMETPUYECKUMH HEPABEHCTBAMU, [TIOHUMATh
HX MPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHE TTOCTPOEHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHEUKH.

K xonny o0yyenus B 8 ki1acce 00y4arIMics MOJYYHUT CIeAyOLIHE
npeaMeTHbIE Pe3yJbTaThl:

Pacnio3HaBath OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX DJIEMEHTHI,
MOJIb30BaThCSl UX CBOMCTBAMHU MPU PEIICHUHU T€OMETPUUYECKUX 3a71au.
[TpuMeHsTh CBOMCTBA TOYKU MEPECEUCHUSI MEIMaH TPEYroJibHUKa (IIEHTpa Macc) B
pEeLIEHNH 3a/au.

Branets noHsTHEM CpEeHEN JTMHUU TPEYTOJIbHUKA U TPANELUH, IPUMEHSTh

MX CBOMCTBA MPH PELICHUH reoMeTpruueckux 3aaad. [lone3oBarecs Teopemon daneca
1 TEOPEMOI1 O MPOMOPIIMOHATBHBIX OTPE3KAX, MPUMEHSTh UX ISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

[TpuMeHATh PU3HAKY TTOI00US TPEYTOJLHUKOB B PEIICHUH T€OMETPUYECKIX
3aaay.
[Tonw3oBarbest Teopemoii [udaropa 11 pemieHus: FreOMETPUUECKUX U MTPAKTUUECKUX
3agad. CTpOUTh MaTEMaTUYECKYIO MOJIENb B MPAKTUYECKUX 3a/1a4aX, CAMOCTOSITEIEHO
JienaTh 4epTEX U HaXOAUTh COOTBETCTBYIOIINUE JITTUHBI.
Brnagers noHATHUSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTrO yriia NpsIMOYTOJIbHOTO
TpeyroyibHUKA. [1071630BaThCsl ATUMU MTOHATUSIMU ISl PEIICHUS TPAKTUUECKUX 3a/1a4.

Brraucnars (pa3inuyHbIME cIOCO0AMM) TUIONIAb TPEYTOJbHUKA U TIIOIIAIN
MHOTOYTOJIBHBIX (UTYP (TIOTB3YSICh, T1I€ HEOOXOANUMO, KAIbKYISITOpoM). [IpruMeHs Th
MOJIYYEHHbIC YMEHUS B IPAKTUUECKUX 3a]1a4ax.
Bianets NOHATUAMY BIIUCAHHOTO U IIEHTPAJIBHOIO YA, UCHOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIIIaX, YIIIaX MEXK]Yy XOp/IaMH (CEKYIIIMMU) U yIIIe MEXAY KacaTeJIbHOU 1
XOpAOU MPU PEUIEHUN TEOMETPUUECKHX 3a/1au.

Bianets NoHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOICTBA



OTMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIIEHUU 3a/1a4.

[IpuMeHATh Moy4eHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaTeMaTUyeCcKue
MOJIEJIH JIJIs1 33]1a4 peaibHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIICHHUS C
NpUMEHEHUEM TIOJI00USI U TPUTOHOMETPUH (TTOJIB3YSCH, TIe HEOOXOAUMO,
KaJbKYJIATOPOM).

K koHny o0y4enusi B 9 ki1acce 00y4aImuics NOJYYHUT CJIAeTyOIIHne
npeIMeTHbIE Pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUECKUE (GYHKIIMU OCTPHIX YIIIOB, HAXOAHUTH C UX
MTOMOILBIO PA3JINYHBIE 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIEeHUE
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C MOMOIIBIO KaJIbKYJIATOPA) JUIUHBI U
YIUIBL )11 HETAOJMYHBIX 3HAYECHU.

[Tonp30BaTbest popMyiaMu IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJI€CTBOM JJI1 HAXOXKICHHSI COOTHOILIEHUI MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISL HAXOXKICHHSI Pa3JIMYHBIX
AIIEMEHTOB TPEYTOJIbHUKA («PEHICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX MIPH
PELICHUH T€OMETPUUYECKUX 3a/1ad.

Bnanets nonstusimu npeoOpa3zoBaHus 10100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
nmoao0HbIX Guryp. [lonb3oBaTbest cBOMICTBAMU MOA00MS TPOU3BOJIBHBIX PUTYDP, YMETh
BBIYMCIIATH IJTMHBI U HAXOAUTh YIIbl y MOAOOHBIX (puryp. [IpumMeHsaTs cBolicTBa
oJI00MS B IPAKTUYECKUX 3a]ja4ax. YMETb IPUBOAUTH MPUMEPHI TOJT0OHBIX QUTYD B
OKpY>KarolIeM MUDPE.

[Tonb30BaTbCst TEOpEMaMu O MPOU3BEAECHUN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIMX, O KBaIpaTe KacaTeJIbHOM.

[Tonb30BaTbCst BEKTOpaMU, TOHUMATh UX TEOMETPUIECKUNA U (PU3UIECKUI CMBIC,
MIPUMEHSThH UX B PEIICHUU T€OMETPUUECKUX U (PU3HUECKUX 3a1a4. [[pumMeHsTh
CKaJIIPHOE NMPOU3BEIECHNE BEKTOPOB JIJIsl HAXOXKICHUS UIMH U YIJIOB.

[Tosp30BaThCst METOAOM KOOPAMHAT HA IUVIOCKOCTH, IPUMEHSTH €r0 B PELICHUN
reOMETPUYECKHUX U IPAKTUYECKUX 3a/a4.

Bianets NOHATUSAMY NPABUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JIJTUHBI
IyTU OKPY>KHOCTHU U PaJMaHHON MEpHI YIJia, YMETh BBIYUCIATH IUIONIAAb KpyTra U €ro
yacteil. [[puMeHsTh Nody4YeHHbIE YMEHHUS B MPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (MM LEHTPbI) CAMMETPHUH (PUTYD, IPUMEHATH TBUKEHUS MJIOCKOCTH B
MIPOCTENIIUX CIydasix.

[IpuMeHATh Moy4eHHbIE 3HAaHUS HA MPAKTUKE — CTPOUTh MaT€MaTUYECKHE
MOJIENU JJIs 3a/1a4 peajbHOM KM3HU U MPOBOJIUTH COOTBETCTBYIOIIME BHIYMCIICHHUS C
MPUMEHEHUEM MOJI00MS] U TPUTOHOMETPUUECKUX (PYHKIUH (T10Ib3YACh, Te
HEO00XO0IUMO, KaJTbKYISITOPOM).




TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC

Nenn/m  HammenoBanue paznenoBu  Bcero Kontpo IIpakrt DJIEeKTPOHHBIE
TeM MPOrpaMMBbl 4acoB  JIbHbIE HMYECKH (undposbie)
1o padoThI e o0pa3oBare/jibHbIe
nporpa padoTsbI pecypcbl
MMe
1 [IpocTeiimue reomeTpudeckue 14 0 1 ‘ [[bubmmoteka [TOK
(bHUrypsI U KX CBOMCTBA. https://m.edsoo.ru/7f415e
W3mepenne reoMmeTpudecKux 2e]]
BEJTUYNH
2 ‘ TpeyronbHUKN 22 1 1 [[bubaunoTexa LIOK
https://m.edsoo.ru/7f415e
2e]]
3 ‘ [TapannenbHble TpsAMBIE, 14 1 1 ‘ [[bubmuotexa LIOK
CyMMa YIJIOB TPEYyroJbHHUKA https://m.edsoo.ru/7f415e
2e]]
4 ‘ OKpyXHOCTb U KPYT. 14 1 1 ‘ [[bubmuotexa LIOK
['eoMeTpHUYECKUE TOCTPOCHHS https://m.edsoo.ru/7f415e
2e]]
5) ‘ [ToBTOpenue, 0000IIECHNE 4 1 0 [[bubmuotexa LIOK
3HaHUI https://m.edsoo.ru/7f415e
2e]]
OO0wiee KoJIM4ECTBO 68 4 4

YacoB M0 MporpamMme
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TEMATUYECKOE IINIAHUPOBAHMUME 8 KJIACC.

Mo mporpamMmme

Ne ni/m.  HaumenoBanme paznenoBu  Bcero Kourp IIpak DaexkrpoHHble (undpoBbie)
TeM MPOrpaMMbl YacoB OJIbLHBI THYeC 00pa3oBaTebHbIE PeCypChl
no e KHe
nporpa pabdor pador
MMe bl bl
1 YeTbIpEXyroJbHUKH 12 1 1 | [[bubmuoreka [IOK
https://m.edsoo.ru/7f417e18]]
2 Teopema darneca u Teopema o 15 1 0 | [[Pubmuoteka [TOK
MPONOPIIMOHAILHBIX OTPE3Kax, https://m.edsoo.ru/7f417e18]]
MOJI00HBIE TPEYTOIBHUKH
3 [Tnomane. Haxoxnenue 14 1 1 | [[bubmuoreka [JOK
TUIOIIAICH TPEYrOJIbHUKOB U https://m.edsoo.ru/7f417e18]]
MHOTOYTOJIBHBIX (DUTYD.
[Tnomaau momoOHBIX GUTyp
4 Teopema I1udaropa u Hayana 10 1 1 | [[bubmuoreka [IOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18]]
5 VYIJIBI B OKPY)KHOCTH. 13 1 1 | [[bubmuoreka [IOK
BrincanHblie 1 onrcaHHbIE https://m.edsoo.ru/7f417e18]]
YEeTHIPEXYTOJILHUKH.
KacarenbHbIe K OKPY>KHOCTH.
Kacanue okpyxHocTE#
6 [ToBTOpeHwme, 0600mIEeHNE 4 1 0 | [[Pubmmoteka [TOK
3HaHU https://m.edsoo.ru/7f417e18]]
OO01ee KOIM4ECTBO YacoB 68 6 4

TEMATHYECKOE IINTAHUPOBAHME 9 KJIACC

Ne

n/n

HanmeHoBaHHe pa3ie/10B U TeEM
NMporpaMmabl

Bcero Kontp IIpakrt
YacoB | OJIbHbI HYE€CKH

mnmo

nporpa pador padoThI

(¢

(¢

DJICKTPOHHBIE
(uu¢posbie)
oOpa3oBare/ibHbIE

pecypchl



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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bl

Tpuronomerpus. Teopemsl 16 ‘ 1 1 ‘ [[bubnuorexa LJOK
KOCHHYCOB M CUHYCOB. Perienue https://m.edsoo.ru/7f41al2
TPEYTOIEHUKOB cl]

[Ipeo6pa3zoBanue nogo0usi. 10 ‘ 1 0 ‘ [[bubnuorexa LJOK

MeTtpHuueckrue COOTHOILICHHUS B https://m.edsoo.ru/7f41al12

OKPYXKHOCTH cl]

BexTopsl ‘ 12 ‘ 1 0 ‘ [[bubmuorexa [JOK
https://m.edsoo.ru/7f41al2
cll

JlexapTOBBI KOOPAMHATHI Ha 9 1 1 ‘ [[bubmuorexa [JOK

TUIOCKOCTH https://m.edsoo.ru/7f41al12
cll

[IpaBUsIbHBIE MHOTOYTOJIBHUKH. 8 ‘ 1 0 ‘ [[bubnuorexa LJOK

JlmuHa OKPY>KHOCTH | ILJIOIIA T https://m.edsoo.ru/7f41al12

Kpyra. Beruucnenue miomaaei cl]

JIBYOKEHUS TIIIOCKOCTH ‘ 6 ‘ 1 0 ‘ [[bubnuorexa LJOK
https://m.edsoo.ru/7f41al2
cll

IToBrOopenue, 06001IeHHE, 7 ‘ 0 0 ‘ [[bubanorexa LIOK

CHCTeMaTH3alysl 3HAHUH https://m.edsoo.ru/7f41a12
cll

O0wmee KoTM4eCTBO YacoB no 68 6 2

nporpamMme
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