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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB IIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4eHHE CBOMCTB M pa3MepoB (UTYyp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JUHHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs 3aKII0UAETCS B TOM, YTO 0OydJaromuncs
YUUTCS TPOBOAMTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JTIOKa3bIBaTh HCTUHHBIC YTBEPXKJCHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIUPOBATH OOpATHBIE
YTBEPKIACHHUS.

Bropoii 11enpt0 U3y4eHus reOMETPUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHHH KaK MaTeMaTHMYeCKHUX, TaK M MPaKTHYECKUX 3a/ad, BCTPEHAIOLIUXCA B peajlbHOU
KU3HU. OOydarolmuics TOJDKEH HaydMTbCS OIPENEeNUTh T'€OMETPUYECKYI0 (Urypy, OmIMcarh
CIIOBaMHU JaHHBIM 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBbHOTO Y4YacTKa, pacCcuUTaTh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUMCIUTENIbHASA JIMHUS B U3y4YE€HUU T'C€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYEeCKUE MOJIEH pPEATbHBIX JKW3HEHHBIX CHUTYallMii, TMPOBOJAWTH BBIYUCICHHUS U
OIICHMBATh aJIeKBaTHOCTb MOJIyYEHHOTO pe3yJbTaTa.

KpaiiHe BaxHO MOAUEPKUBATH CBSI3U T'€OMETPUU C JIPYTMMU Y4eOHBIMHU MpeIMeTamu,
MOTHBHUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHUs] TEeOMETpUYECKUX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

VYueonnlii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3feNibl COJEPIKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPHUYECKUX BEITUYHH,
«/lexkapToBBl ~ KOOpAWMHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus Mo 100Ms».

[Iporpamma yueOHOorOo Kypca «['eomerpusi» cocTaBieHa C Y4eTOM KOHIICTILIUU
MaTeMaTH4eCcKoro oopa3oBaHusl.

BocnuratenbHblil moTeHman npeameta «l'eomeTpus» peainsyercs yepes:

- MIPUBJICYECHNE BHUMAHUS 00YYaIOIIMXCS K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax
SIBIICHUH, OPraHu3alnio paboThl ¢ TOTy4aeMoil Ha YpOKe COLIMaIbHO-3HAYMMOM nH(OopMaLnei;

-JIEMOHCTPALMIO O0YYaIOIIUM MPUMEPOB OTBETCTBEHHOTO, TPaKIAHCKOTO MOBEACHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOUS M JOOPOCEPICYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUIS YTSHHUSI, 3a/1a4 JIUIs PelIeHHUS;

- BOCIHTAaHHUE YBAXKUTEIHHOIO OTHOUIEHHS K UYY)KOMY BBICKa3bIBAHUIO W MHEHHUIO,
yBa)K€HHE IIpaBa Jr000ro yesloBeKa Ha COOCTBEHHOE apryMEHTUPOBAHHOE MHEHUE;

- YCTaHOBJIEHHE J100pO’KenaTenpbHOM aTMochepbl Ha ypOKe B IENAX MOBBIIICHUS U
MOJ/IEpKAHUS MOTUBALIMM JIETEN K MOTYYSHUIO 3HAaHUM;

- TpUMEHEHHEe Ha YPOKE HWHTEPAKTHBHBIX (QOpM paboThl ¢ OOy4JaIOUUMUCS:
MHTEJUJIEKTYaTbHBIX WP, CTUMYJIHUPYIOIIUX TO3HABATETIBHYI0O MOTHBAIMIO OO0YYaroOIIUXCs;
JMCKYCCUM, KOTOpBIE Jal0T OO0YyYarolUMCs BO3MOXKHOCTh HPUOOPECTH OIBIT BEJICHHS
KOHCTPYKTHBHOTO JHAlloTa; TPYNNoBOW pabOoThl WM pabOThl B Tapax, KOTOpbIE y4aT
oOyyaromuxcs KOMaHIHOW paboTe U B3aUMOJICHCTBHIO C APYTUMU 00yJarOIIUMUCS;



- WMHHUIMHUPOBAHUE M TOJICPKKY HCCIIEAOBATEILCKON IEATENbHOCTH OOYJaroImuxcs B
paMKax p€aJiM3allui UMW HUHIUBHUAYAJIbHBIX W I'PYHIIOBBIX HCCIICAOBATCIILCKUX IMPOCKTOB, YTO
aacT  0OydaromMMCsi BO3MOXKHOCTH HPHUOOPECTH HABBIK  CAMOCTOSITENIBHOTO — PELICHHS
TEOPETUYECKON MPOOJIEMBbl, HABBIK T'€HEPUPOBAaHHA B O(OpMIICHUS COOCTBEHHBIX MJCH, HABBIK
YBOKHUTEJIBHOTO OTHOIIEHHUS K YYXHUM HJesM, OQOpPMIIEHHBIM B paboTax Jpyrux
HCCIIEN0BATEIICH.

Ha usydenue yuebnoro kypca «l'eomerpus» orBoautcsi 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Henen0), B 8 Kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 vacoB (2 vaca B
HEJIEIIO).

Hcnoan3yemblii yueOHO-MeTOAMYeCKH KoMmmieke: ['eomerpust, 7-9 kmaccel/ yuyeOHUK
it 001eo0pazoBaTenbHbIX opranuzaiuii/ A.C.AranacsH, B.®. byrysos., C.b.Kagomues u np.
— M.: IIpocsemenue, 2023.



COJEP)KAHUE OBYYEHUA

7 KJIACC

Havanbuele nonstus reomerpu. Touka, mpsiMas, OTpPe30K, Jyd. YroJyl. Buael yrios.
Beprukanbaele M cMexHbIE yriabl. buccekrpuca  yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCT ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs u JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKK paBHOOEAPEHHOTO TpeyrojpHuka. Ilpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajlieNbHbIX MpsMbIX. CymMMa yrjioB TpeyrojbHuKa. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIii TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TpPEYTrOJIbHUKA,
MpOBEACHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYroIBHBIN TPEYTONBHUK € yriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHAsL.

['eomeTpruueckoe MecTo TOoYeK. buccekTprca yria M CEpeIUuHHBIA NEPIEHIUKYISAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHass U cekyiasi K OKpyKHOCTH. OKpy>XKHOCTb, BIIMCAHHAs B
yroi. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYrOJIbHHKA.

8 KUIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mpu3Hakd U CBOMcTBAa. YacTHbIe cCiydau
napajyuieorpaMmoB (MpsSMOYTOJIbHUK, POMO, KBaJapar), WX IpHU3HAKU U CBOMCTBa. Tpamenwus,
paBHOOOKas Tpameuus, e€ cBOWCTBa U npu3Haku. [IpsmoyronbpHas Tpanenus.

Meton ynBoenus menuanbl. Llentpanbnas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[Ipumenenue mogoOus MPU PEIICHUH MPAKTUYECKHUX 3a71au.

CpoiicTBa momaaei reomerpuueckux ¢uryp. @opmynbl Uil TUIOMIAANA TPEYrOJIbHHKA,
napasesnorpaMma, pom0a u tpanenuu. OTHOILIEHHE IUI0IIAAe NoJ0OHBIX (QuUryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHud HTPaKTUYECKUX
3ajau.

CuHyc, KOCHHYC, TaHI'€HC OCTPOTO Yrja MpsSMOYTOJILHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrincanHble M LEHTpalbHBIE YIJIBI, YTOJI MEXJIY KacaTeNbHOW W XOpPJOH. YTIJIBI MEXay
XOpJlaMM ¥ CeKylmMMH. BrucanHble W ONUCaHHBIE YETHIPEXYrOJbHUKH. B3aumuHoe
pacrioynio)keHue JByX OKpyxHocTed. Kacanume okpyxnocreid. OOmme KacarenbHble K JBYM
OKPYXHOCTSIM.



9 KUIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 1go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOKJeCTBO. POpPMYIIbl IPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pou3BeIEeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalUU Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

JlexapTOBBl KOOPJIMHATBI Ha IIOCKOCTH. YPaBHEHUS MpPsMOM U OKPY)KHOCTH B
KOOpJMHATaX, epeceueHrne OKPYKHOCTEH U NMpsAMBIX. MeTo1 KOOpAHAT U €ro IPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKH. [[THMHA OKpYKHOCTHU. ['pajycHas u paaraHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomans kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMs TJIOCKOCTU U BHYTPEHHUE CUMMETpUH (UTyp (3J1eMEHTapHbIe MPECTaBICHuU).
[TapannensHbiii neperoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOrpaMMBI ydeOHOTo Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLLJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLICHHEM K JIOCTHKECHHUSIM POCCHUMUCKMX MATEMaTUKOB M POCCUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX AOCTIKEHUH B IPYIMX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaKJaHCKOTO 00IecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4YacCTHE B PEHICHUH NPAKTUYCCKUX 3a7a4 MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATeMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOHM Tpo(deCcCHOHaTbHOM EeATeTFHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUAYAIbHONW TpaeKTOpuM 0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 33/1a4, PELICHUH, PaCCYKICHHH, YMEHUIO BUJIETh MaTeMaTHYeCKHEe 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOW HayKu Kak c(epbl 4eloBEeYecKOW MAesTebHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOErO 3/0POBbS,
BEJICHUS 3[J0POBOr0 00pa3a >KU3HU (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, perynspHas Qusudeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedrexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXpPAaHHOCTH OKpYKAIOIIEeH cpeabl, IUIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUH JIUIsl OKpYKaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSAX HEOIPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETECHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YHCiIe (HOPMYyIHpPOBATH HUJCH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX U SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pPa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAlLMI0, BOCHPUHMMATh CTPECCOBYIO
CUTYal[MI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE pEIICHUS U
JeWcTBUS, GOPMYITUPOBATH U OLIEHUBATH PUCKH U TMOCIEACTBHS, (JOPMHUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIbTATHI
IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble 1ornyeckue geiicTBus:

® BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MaTEMaTHUUYECKHX OOBEKTOB,
MOHSATHN, OTHONICHWH MEXIy TOHATUIMH, (OPMYIUPOBATH OMpPEACTCHUS TOHSATHMH,
YCTaHABIIMBATh CYILIECTBEHHBIN MpPU3HAK KiIaccu(UKAIMKU, OCHOBaHUS sl 00001eHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

® BOCHPHHUMATh, (GOPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIHHBIC H
OTpHIIaTeNbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

® BBISBIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHUBOPEUUs B (paKTax,
NAHHBIX, HAONIONEHUAX M YTBEPXKACHHUAX, NpeuiaraTb KPUTEpUU Ui BbISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, AECIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKITIOUEHHUI TI0 aHAJIOTHH;

e pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKAECHUHN (IIpsIMbIEe U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECJOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUeCKUX (PaKToB,
BBICTPaMBaTh apryMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cHoco0 pemieHus y4yeOHOW 3agaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BeIOUpaTh HauboJiee MOIXOASIIUNA C YIYETOM CaMOCTOSITENIbHO BbIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® CIOJNB30BaTh  BONPOCHI  KaK  MCCJIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTHBOPEUHE, MPOOIEMY, CaMOCTOSTEIBHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® [POBOJUTH IO CaMOCTOSITENBHO COCTABICHHOMY IUIaHY HECIIOXKHBI 3KCIEPUMEHT,
HeOOJbIIIOE HCCIEI0OBAaHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

e caMocToATenbHO (opmynupoBaTh 00OOIIEHHS U BBIBOABI MO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUs, OIEHUBATh JTOCTOBEPHOCTh MOJTYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOILIECCA, & TAKXKE BBIIBUTATH MPEANOJIOKEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanueii:



BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMHU, TaHHBIX, HEOOXOIUMBIX IS
peuieHus 3a1auu;

BBIOMpATh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3UYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpencTaBiIeHus WHGOPMAIMH U WLTIOCTPUPOBATH pPellacMble 3a/1a4n
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHAIUAMU;

OLICHMBATh HAJAEKHOCTh MHPOPMAIMM 110 KPUTEPUSIM, NPEUIOKEHHBIM YUYUTEIEM WU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHSI 10 XOJy PEIICHUS 3a7add, KOMMEHTHPOBAThH
MIOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOTPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIEMEI,
perraeMo¥ 3a1a4u, BRICKAa3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJCHHS C CY)XJICHHSIMH JIPYTMX YYaCTHHKOB JHajiora, OOHapyKHBaTh pa3iHune
M CXOJICTBO TIO3WIMH, B KOPPEKTHOH (opme (opMympoBaTh pa3HOTJIACHS, CBOH
BO3PAKCHHS,;

MIPEJICTABIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, WCCIICIOBAHUS, MPOCKTa,
CaMOCTOSITEJIBHO BBIOMpPATh (opMaT BBICTYIUICHUS C y4ETOM 3a7ad TMPE3CHTAlUU |
0COOEHHOCTEH ayJTUTOPHH;

MMOHUMATh ¥ UCMHOJIb30BaTh MPEUMYILECTBA KOMaHIHON M MHAUBHUIYaIbHOU pabOThHI mpH
pelieHny yueOHbIX MaTeMaTHUeCKHX 3aay;

MPUHUMATD IIeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alUi0 COBMECTHOM
paboThI, pacrpeAesaTh BB padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

y4acTBOBaTh B TPYMIOBBIX GopMax paboThl (00Cyk1eHrs,, 0OMEH MHEHHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YAaCTh PA0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YEHAMU KOMaHJIbl, OIIEHUBATh KAUECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHUSL.

PeryiasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTABJISITh IUJIaH, AITOPUTM pEIIeHUs 3anaud (WIK €ro 4acTh),
BBIOMpATh CIOCOO pelieHuss ¢ Y4ETOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTUPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

BJIQJIeTh CIIOCOOAMU CaMONPOBEPKH, CAaMOKOHTPOJIS IpOLecca U pe3yiabTaTra pelieHHs
MaTeMaTH4eCKO 3aauu;

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHb IPH PEIIEHUH 3a7aud, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3YyibTaTa ACATEIbHOCTU MOCTAaBICHHON LIEIH U YCIIOBHAM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HETOCTUIKEHUS LIEJIH, HAXOAUTh OLINOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATbBI

K xonHmy oOydeHus B 7 KJjacce OOyJarOIIMICS TOIYYHT CIEAYIONUE IPEAMETHBIC
pe3yJbTaThI:

Pacrio3naBate W3ydYeHHBIE TE€OMETPUYECKHE (UTYPBI, ONPENETIsTh WX B3aUMHOE
pacroJio’)KeHre, W300pakarb TEOMETPHUUYECKHE (UTYPHI, BBIMOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsTh JMHEWHBIE W YTJIOBBIE BEIWMYMHBI. PemiaTh 3amauvl Ha BBIYUCIICHHE JIUH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate rpyOyio OICHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYWH MPEJAMETOB B PEATBHOU KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmepsl 3TUX 0OBEKTOB MO MOPSIKY BETHUYUHBI.

CTpouTh 4epTek 1 K TEOMETPUUECKUM 3a]]a9aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHUKOB, WCIOJIB30BaTh MPHU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJILHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOAUTH JIOTHUECKHUE PACCYKICHUSI C UCTIOJIb30BAHMEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCcsl MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJHHUKOB, CBOWCTBOM
MEIIMaHbl, TPOBEACHHOW K THUIIOTEHY3€ TMPSIMOYTOJbHOTO TPEYroJbHUKA, B PEIICHUU
T€OMETPHUUECKHX 3a/1a4.

Onpenenats nmapaieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH
cexymras. OnpeaensaTh napaieTbHOCTh MPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM ITPSIMOM JI0 TOYEK JPYroi mpsiMOM.

Pemrate 3agaun Ha kieT4yaton Oymare.

[IpoBOAWTH BBIYMCICHUS W HAXOAWTh YHCIOBbIE W OyKBEHHBIC 3HAUCHUS YIJIOB B
FeOMETPUYECKUX  3aJa4ax C  HUCIOJb30BAHMEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJI0OB, OOpa30BaHHBIX NPH TEPECEUCHUU MBYX NapalIeIbHBIX
NPAMBIX CEKYIel. Pemarh npakTuyecKue 3aa4i Ha HaX0K IEHUE YTJIOB.

BrageTs nmoHATHEM reOMETPUYECKOTO MECTa TOUYEK. YMETh ONPENEATh OMCCEKTPUCY yIia
U CepEIMHHBIN NEPHEHIUKYIISIP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOUCK.

DopMyIUpOBaTh OMPEACICHUS OKPYXHOCTH M Kpyra, XOpAbl U AUaMETpa OKPYXKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. ¥ METh IPUMEHSATH 3T CBOMCTBA MPU PEIICHUM 3a]1a4.

Brnaners moHsTHEM ONMUCAHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HAXOJUTh €&
neHtp. [lonp3oBaThCs GakTamMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYrOJbHUKA MEPECEKAOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIC NEPIECHIUKYISIPbl K CTOPOHAM TpPEYroJIbHUKA
MEePECEKaIOTCs B OJIHOM TOUKE.

Brnagete mnoHsATHEM KacaTeabHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHAUKYIIIPHOCTU KacaTeJIbHOM U pajnyca, IPOBEIEHHOIO K TOUKE KACAHMUSL.

[Tonb30oBaThCsi MPOCTEHIIUMH TE€OMETPUYECKMMH  HEpPAaBEHCTBAMM, IOHMMATh HX
MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MTOCTPOEHUS C MTOMOILBIO [IUPKYIS U TUHEHKH.

K xoHmy oOyueHuss B 8 kJacce oOydarouuiics MOJIy4UT CIEAYIOIIME HpPEIMETHBIE
pE3YIBTaThI:

PacniozHaBaTh OCHOBHBIE BH[bI YETBIPEXYTOJIBHUKOB, MX AJIEMEHTBHI, I1OJb30BaTbCA HX
CBOMCTBaMH IIpU PELIEHUH T€OMETPUUECKUX 3a/1ad.

[IpuMeHsATH CBOWMCTBAa TOUKM IEpPECEUEHUsT MEOHaH TPEYrojbHHKa (LIEHTpa Macc) B
pELIEeHNH 3a]ay.



Bnanerp nonsTHeM cpeiHel JMHUM TPEYrOJbHUKA U Tpalleluu, IPUMEHITh UX CBOMCTBA
IIpY pElICHUM reoMerpudeckux 3anad. llosb3oBarecsa Tteopemoit daseca U TEOpeMO O
IIPONOPLIUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PEIICHUS IPAKTUUECKUX 3a/1a4.

[IpuMeHATh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit Iludaropa uist pelieHuss T€OMETPUUYECKUX M IMPAKTHUECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3ajauyax, CaMOCTOATEIbHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATHMSMU CUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsSMOYTOJIbHOTO
TpeyrojpHuka. [101p30BaThCs ATUMU MOHITUSIMU VI PELIEHUS IPAKTUYECKUX 3a/au.

Boruucnsate  (pasnuyHbIMH - criocOOaMu) — IJIOMIAAL  TPEYroJbHUKA M IUJIOLIATH
MHOTOYTOJIbHBIX ~ GuUryp (monb3ysch, TIJ€ HEOOXOOUMO, KajubKynaropoM). IlpumeHsTh
MIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3aadax.

Bnagerp MOHATHSMM BOMCAHHOTO U ILIEHTPAJIBHOTO YIJIA, MCIOJB30BAaTh TEOPEMBI O
BIMCAaHHBIX yIJax, yrilax MeXay XopJaMu (CEeKyIIMMH) U Yyrile MEeXIy KacaTelbHOW U XOpAoi
IIPU pEeIIeHUH T€OMETPUUECKUX 3a/1ad.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA [P PEIICHUU 3aau.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTeMaTUYEeCKHUEe MOJETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUH (TI0JIB3YACh, II€ HE0OX0UMO, KaJbKYIATOPOM).

K koHmy oOydeHuss B 9 kJjacce OOydarOIIMICS TMOTYyYUT CIEAYIOIMIHE MPEAMETHBIC
pe3yNabTaThl:

3HaTh TPUTrOHOMETpUYECKHMEe (GYHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYTOJILHOTO  TPEYrOJbHUKAa  («pEeHIeHHEe  MIPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMOIIBIO KAJIBKYISATOPA) AJWHBI W YIJIBI JJI1 HETAOJIHMYHBIX
3HA4YCHMII.

[Tonb3oBatbest hopMynaMu NpUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pelIeHue TPEYroJbHUKOBY»), MPUMEHITh MX HpPU PELICHUU TeOMETPUUYECKHUX
3azad.

Brnanets noHsaTHsAME MpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJ0OHBIX
¢buryp. [lonp30BaThCcs cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJHUTh YIIbl Yy oa00HBIX (uryp. [IpuMmensTs cBoiicTBa mogo0Us B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaThbcsi TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHUMATh HUX TEOMETPUYECKHM U (U3HUECKUN CMBICT,
MPUMEHAITh UX B PEHICHHMH T€OMETpPUYECKUX U (Qu3ndeckux 3amad. [IpuMeHsTh cKalspHOE
MPOU3BEICHNE BEKTOPOB I HAX0XK/IEHUS JUIMH U YTIIOB.

[Tonb3oBaThcsi METOJOM KOOPAWMHAT Ha IJIOCKOCTH, MPUMEHSATh €ro B pEIICHUU
T€OMETPHUYECKUX U MPAKTUYECKUX 3a/au.

Brnagers mMOHATHSMU MPaBUIHLHOTO MHOTOYTOJBHHKA, JIHMHBI OKPY>KHOCTH, JUIMHBI yT'U
OKPY)KHOCTH W pPaJMaHHOW Mephl yria, YMETb BBIYHCIATH IUIOMAJb Kpyra M €ro dacreil.
[IpuMeHSTh MOTyYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.



Haxomuth ocu (MM LEHTPH) CUMMETpUU (QUTYp, TPUMEHSTH JBWKEHUS TUIOCKOCTH B
MPOCTEHUIINX CITyqasiX.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJAEIH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
Y TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, IJI€ HEOOXOIUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
HUX CBOUCTBA. M HUEC T'COMCTPHUUYCCKUX
P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannensHbIE NPSIMBIE, CYMMa yTJIOB bubmuorexa [JOK
3 14 1
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMeTprueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPCLING, ODODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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8 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q ¢ 12 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
T )
2 HeZEzMaHo?{ﬂaii?{zz eoOTpeel\;Iza())( MOI00HBIC 15 1 bubmuorexa LIOK
POTODH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
3| mpevtommanon  amoroyomman gur 14 1 bimorera LIOK
eI T P https://m.edsoo.ru/7f417e18
[Tnmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubmuoreka [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bubnuoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIIEHHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
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9 KIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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