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HHOACHUTEJIbBHASA 3AIINCKA

['eomeTpus Kak OJMH M3 OCHOBHBIX PAa3/eJIOB IIKOJBHOW MaTEeMaTHUKH, MUMEIOIIMNA CBOEHM IeIbl0 00eCreyuTh
M3YUYCHHE CBOWMCTB M pa3MepoB (Uryp, UX OTHOUICHUM U B3aUMHOE PACHOJIOKEHHUE, OMUPAETCS Ha JIOTUYECKYIO,
JI0Ka3aTeIbHYIO0 JTUHUIO. [[eHHOCTh M3yUeHHs] TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs 3aKIIIOYAETCS B
TOM, 4YTO OOYYAIOUIMKCS YYMUTCS MPOBOJUTH JIOKA3aTEJbHBIE PACCYX IACHUS, CTPOUTHh JIOTUYECKHUE YMO3AKIIOUECHUS,
JIOKa3bIBaTh HUCTUHHBIE YTBEPXKJEHUSI W CTPOUTh KOHTPOPUMEPHI K JOXKHBIM, IPOBOAUTH PACCYKICHUS «OT
IPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYJIUPOBATH OOpATHBIE YTBEPKICHHUS.

Bropoli nenbr0 H3y4eHHs TEOMETPUU SBISETCS HCIOJIb30BAHHE €€ KaK HWHCTPYMEHTA NPU PEHIEHUH Kak
MaTEeMaTUYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLIUXCS B pealbHOM xu3HU. OO0yUaromuiics JOKEH HAyYUThCs
ONPENIETUTh TEOMETPUUYECKYIO PUTYPY, ONKCATh CIOBAMHU JAHHBIN YepTEXK WIM PUCYHOK, HAWTHU TUIOMIAb 3€MEIbHOTO
y4acTKa, pacCcuuTatb HEOOXOJAUMYIO JUIMHY ONTOBOJOKOHHOIO KaOeyisi Wid TpeOdyemble pa3Mephl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B M3ydeHUU reomerpuu. [Ipu pemenuu 3amau
MPAKTUYECKOTO XapaKTepa 00yJaroUUiCs YYUTCS CTPOUTh MATEMATUYECKUE MOJICNIA PEabHBIX dKU3HEHHBIX CUTYAIIUH,
POBOJAUTH BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOTO pE3yJIbTaTa.

Kpaiine BaxxHO OA4EPKUBATH CBSI3U T€OMETPHUU C IPYTUMH YU4E€OHBIMU MIpEAMETaMU, MOTUBHUPOBATH MCIOJIb30BAThH
OTNpeieJICHUsI T€OMETPUUYECKUX (PUTYp M MOHSATUN, TEMOHCTPUPOBATH MPUMEHEHHUE MOJYUYECHHBIX YMEHUN B (PU3HKE U
TEXHUKE. JTU CBs3M HauOosiee SipKO BUAHBI B Temax «Bektopel», « TpUroHOMETpUYEeCKHE COOTHOIIEHUs», «MeTos
koopauHat u «Teopema ITudaropar.

VYueOHsbiit kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONINE OCHOBHBIE pa3fieibl cojaepxanusi: «l'eoMmeTpruueckue GUrypsl
U WX CBOMCTBa», «l3mMepeHHe reoMEeTpUYECKUX BEIUYUH», «/leKapTOBBI KOOPAMHATHI HA IUIOCKOCTHW», «BEKTOpBI»,
«JIBm>xeHUs mIockocTHy, «IIpeodpazoBanus mMoa00us».

Ha usydenue yuyebHoro kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B HEJIEI0), B 8
Kjacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 66 gacoB (2 yaca B HEJIENIO).



COAEPKXAHUE OBYYEHUA

7 KIIACC

Havanbapie nonaTus reomerpun. Touka, mpsmas, OTPE30K, JIyd. Yroda. Bunasl yrinos. BepTukaibHble U CMEXKHBIE
yruibl. buccekrpuca yrina. JJomanasi, MHOTOyroibpHUK. [TapamiensHOCTh U IEPIIEHAUKYISIPHOCTD IPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpHUU. [IpumMepsl CHMMETpUM B OKPYKAIOIEM MUpE.

OcCHOBHBIE TOCTPOEHUSI C MOMOIIBIO IUPKYJIS U JuHeiku. TpeyronbHuk. Beicota, mMemuana, OuccekTpuca, Ux
CBOWCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUN TpeyroJibHUKHU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa 1 MPU3HAKK PABHOOEAPEHHOTO TPEYroiabHUKa. [Ipu3Haku paBeHCTBA TPEYTOIbHUKOB.

CBolicTBa U MPU3HAKU MAPAIUIEIBHBIX NPsIMbIX. CyMMa yIiI0B TPEYroJbHUKA. BHENTHNE YTkl TPEYTOJIbHUKA.

[IpssmMoyronbHBIN TpeyroabHUK. CBOMCTBO MEAUAHBI PSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBENEHHON K TUIIOTEHY3E.
[Ipr3HaKku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB. [I[psIMOYTONBHBIN TPEYTOJBHUK € yIiioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TeopeMa O OOJIbIIEM yTIie
1 OOJIBIIIEH CTOPOHE TpeyroJibHUKA. [lepneHaAnKyIsp U HaKJIOHHAsL.

['eomeTpuueckoe MeCTO TOUEK. bUCCEKTpHCca yriia U CEpeAUHHBIN MEPHEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

OKpy>KHOCTb W KpyI, XOpJa W [OHAMETP, MX CBOMCTBA. B3aMMHOE pacmoJIOKEHUE OKPYNKHOCTH W MPSMOM.
KacarenbHass u cexymass k okpyXHOCTH. OKpPy»XHOCThb, BIIMCAaHHAas B yroy. BrucaHHas W ONHCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.



8 KUIACC

UYereipéxyronpHuku. [lapamnenorpamM, €ro mnpu3Haku W CBOMCTBA. YacTHbIE ciydau mnapaieaorpaMMOB
(MpSIMOYTOJILHUK, pOMO, KBajpar), UX MPU3HAKKM M cBoiicTBa. Tpamenus, paBHOOOKas Tpamenusi, €€ CBOMCTBA U
npusHaku. [IpsMoyronbHas Tparnenus.

Meton ynBoenuss Menuanbl. llenTpanmbHas cummerpus. Teopema daneca u TeopemMa O HPOHOPLUOHAIBHBIX
OTpE3KaXx.

Cpennue MMHUYM TPEYroJbHUKA U Tpaneuuu. LeHTp macc TpeyrojgbHuKa.

[Tonobue TpeyroabHUKOB, Ko3pduuneHT nogodus. [IpusHaku 1mogodusi TpeyrojibHUKOB. [IpuMeHeHue momoous
MIPU PEUICHUU MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomanae reomerpudeckux ¢uryp. opmynsl A miom@aan TpeyrojabHUKa, napaienorpaMma, pomMoa
u Tpanenuu. OTHOIIEHHE MJI0IIaIeH MOJOOHBIX UTyp.

Boruucnenue miomniazei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4YaTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu penieHun NpakTUYECKUX 3a/1a4.

Cunyc, KOCHHYC, TaHI€HC OCTpPOro yTJia NPSIMOYTOJIBHOTO TPEYroiabHHKAa. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAeCTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30, 45 u 60°.

BrnivcanHble 1 LEHTpaJIbHBIE YTIIBI, YIOJ MEXKAY KacaTeIbHOM M XOPJAOW. YTIBI MEXAY XOpJAaMU M CEKYyUIMMHU.
BrnincanHble 1 onMcaHHbBIE YETHIPEXYTOJIBHUKU. B3anMHOE pacnosioxkeHue JAByX OKpyKHOCTer. KacaHune OKpy)HOCTEM.
OO6mue kacaTeabHbIE K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB oT O mgo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI
MIPUBEICHUSI.



Pemenue tpeyroabHukoB. TeopemMa KOCHMHYCOB W TEOpe€Ma CHHYCOB. PellleHHMe NIpakTUYeCKHUX 3adad C
MCII0JIb30BaHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue mogodus. [logodue COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 MPOU3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEICHUM OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe
KacaTeJbHOMU.

Bekrop, mnmumHa (MOJyJib) BEKTOpA, COHAMNPABJICHHBIE BEKTOPHI, MPOTUBOMOJIOKHO HAMPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIECpallMM HAJ BEKTOpamMu. Pa3moxeHue BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHatel BekTopa. CKalspHOE TPOM3BEACHUE BEKTOPOB, IPHUMEHEHHUE IS
HaXOXJICHUS JIJIMH U YTJIOB.

JlekapToBbl KOOpPJAMHATHI HA IIJIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYKHOCTH B KOOpAMHATAaX, IEPECECUEHUE
OKPY’KHOCTEH U NMPSIMbIX. MeTO1 KOOPAMHAT U €r0 MPUMEHEHHUE.

[IpaBusbHBIE MHOTOYTOJIBHUKHU. [[JIMHA OKpPY>KHOCTHU. ['pagycHas m paauaHHas Mepa yria, BBIUUCICHUE JJIMH JTyT
okpykHocTeu. [imomans kpyra, CeKTopa, CETMEHTA.

JIBIDKEHUSI TJIOCKOCTM W BHYTPEHHHE CUMMeETpuu (uryp (snemeHTapHble mnpejnctaBieHus). [lapannenbHbiid
nepenoc. [ToBopor.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE Pe3yJabTAaThl OCBOCHUS MPOrPaMMBbI YUeOHOTO Kypca «I'eoMeTpus» XapaKTEPU3YOTCS:

1) naTpuoTH4ecKoe BOCIIUTAHHE:

NPOSIBJICHUEM HWHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUHUCKOW MaTeMaTHUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHHSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTeMaTHYECKOM HIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTHKEHUM
B JPYTUX HayKaxX U MPUKIAIHBIX chepax;



2) rpaxaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTENW TpaKJaHWHA W peajiM3alldd €ro TMpaB, IPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAx (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHHUU, MPOLEIYP T'PAKIAHCKOTO OOIIecTBa
(HampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MNPAKTHUYECKUM
MIPUMEHEHUEM JIOCTUXKEHUIN HAYKH, OCO3HAHWEM BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIOB B JEATEIIbHOCTH YUEHOTO;

3) TPy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YyYacTU€ B PEHICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOW HampaBIe€HHOCTH,
OCO3HAHMEM BaXHOCTM MaTEMaTHUYECKOro oOpa30oBaHMs Ha MPOTSHKEHUHW BCEH JKM3HM JUISI  YCHEITHOMN
poheCCUOHAIBHOM JIESTETLbHOCTU W PAa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM
WHMBUAYAIBHON TpaeKTOpuM 0Opa30BaHUs W >KU3HEHHBIX TUIAHOB C YUETOM JIMUYHBIX MHTEPECOB U OOIIECTBEHHBIX
NOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPUSITUIO MAaTEMaTUUECKUX OOBEKTOB, 3ajlay, PEIICHUN,
pacCy X IeHu, YMEHUIO BUJETh MAaTEMAaTUUECKNUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 TO3HAHMSL:

OpHEHTAIlUe B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX TIPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS YEJIOBEKAa, MPHUPOJbl W OO0IecTBa, MOHMUMAHHMEM MaTeMaTHYeCKOW HayKuh Kak chepsl
YEeJIOBEYECKOM JIeSITEIIbHOCTH, 3TANOB €€ Pa3BUTHUA W 3HAYMMOCTH ISl PA3BUTHS ITUBWIM3AIIMH, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTUYECKON KyJIbTYpOil KaK CpPEJCTBOM MO3HAHHS MHUpPA, OBIAJEHUEM IPOCTEHITMMHU HaBbIKAMU
HCCIIE/IOBATEIICKOM JIESITEIIbHOCTH;

6) puzuyeckoe BocnuTanue, GopMupoBaHue KYJbTYPbI 3I0POBbsI M IMOIUOHAJBLHOI0 0J1ar0NoJTydusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTeMaTUUYECKUE 3HAHMS B MHTEPECaX CBOETO 370POBbs, BEJCHUS 3J0pOBOro 0oOpaza
KU3HU (370pOBOE TUTaHUE, COATIAHCUPOBAHHBIM PEXKUM 3aHATUW W OTHbIXa, peryisipHas ¢u3uyeckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pediiekcuu, MPU3HAHMEM CBOErO0 MpaBa Ha OIMMOKY M TaKOro >K€ IpaBa JIPyroro
YeJI0BEKa;

7) 3K0JI0TMYEeCKOe BOCIIUTAHME:



OpUEHTAllMel Ha NpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAaHMM [JIs pelieHust 3a7ad B 00JIaCTU COXPAHHOCTHU
OKpY’KaloIlled cpe/ibl, MIIaHUPOBAHUS MOCTYIKOB M OLICHKHM MX BO3MOXKHBIX MOCJIEACTBUM ISl OKPY’KAIOIIEH Cpefibl,
OCO3HaHUEM TJI00ATBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIEM U IMyTel UX pellIeHHUS;

8) amanTanus K N3MEHSIOIMMCSH YCJI0BUSIM COIMATbHONH M NPUPOAHOI Cpebl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJIOBUAX HEOMPEJAEIEHHOCTH, MOBBIINICHUIO YPOBHSA CBOEU KOMIIETEHTHOCTH YEpe3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM UHCIIE YMEHUE YUYUTbCS Yy JAPYruX JIOJeid, npuoOperarb B COBMECTHOMU
NEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIUHU U3 OMbITA JIPYTHX;

HEO0OXOAMMOCTHIO B (DOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kclie POPMYIUPOBATH WJEH, MOHATHUS, TUIIOTE3bI 00
o0beKTaX M SBJICHUSX, B TOM UYHCIE paHEe HEU3BECTHBIX, OCO3HABATH JAEPUIUTHI COOCTBEHHBIX 3HAHUN W
KOMITIETEHTHOCTEM, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYallMI0 KakK BBI3OB,
TpeOyIOIIUil KOHTPMEP, KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U JEUCTBUsA, (DOPMYITUPOBATH U OLIEHUBATH PUCKU U
MOCJEACTBUS, (POPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBare/ibHbIE YHUBEPCAJIbHBIC y‘leﬁﬂble IICI"iCTBHH

ba3oBble Jiornuyeckue JeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHUM, OTHOIIEHUU MEXIY
MOHATUSIMHU, (POPMYIUPOBATH OIPECICHUS TOHATHM, YCTaHAaBJIMBAaTh CYIIECTBEHHBIN MpHU3HAK Kiaccu]uKamuy,
OCHOBaHMUSI JIJIsI 000OIIEHUS U CPaBHEHUSI, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIUPOBATh U MPEOOPA30BBIBATh CYXJIEHUS: YTBEPJAUTEIbHbIE U OTpPUIIATEIbHBIC, €IUHUYHBIC,
YacTHBIE U OOIIHE, YCIOBHBIE,



BBISIBJISITh MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEuYrs B (hakTaxX, AHHBIX, HAOIIONCHUSIX U
YTBEPKICHUSX, IPEJIaraTb KPUTEPUU TSl BBIBIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEYUI;

J€NaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKIFOUEHUN
10 aHAJIOTHH;

pazOupaTh J10Ka3aTelIbCTBA MAaTEMaTUYECKUX YTBEPKJICHUU (MPSAMbIE U OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIHHO
HECJIOKHBIE JIOKA3aTelIbCTBAa MaTEeMAaTHYECKHX (DaKTOB, BBICTPAMBATH aAPryMEHTAIMIO, MNPUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATHh CIOCOO pelieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJBKO BAapUMAHTOB pEILCHUs, BbHIOMpAaTh Haunbosee
NOAXOIAIINAN C YYETOM CAMOCTOSITENIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3zoBrbie ucciieroBarebckue 1efcTBUA:

UCII0JIb30BaTh BOMPOCHI KAaK MCCIEI0BATEIBCKUM MHCTPYMEHT IMO3HAHMS, (HOPMYJIUPOBATH BOMPOCH], (HUKCUPYIOIIHE
MpOTUBOpEYUE, NpoOJieMy, CaMOCTOSATEIbHO YyCTAaHABIMBATh KCKOMOE U JIaHHOE, (QOpPMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HSKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTEeMaTH4YECKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;

CaMOCTOSITENIbHO ()OPMYJIUPOBATH 000OIEHUS U BBIBOJABI IO PE3ysibTaTaM MPOBEIEHHOTO HAOIIOAEHUS, UCCIIEIOBAHMS,
OLICHMBAThH JJOCTOBEPHOCTD MOJYUYEHHBIX PE3YyJIbTAaTOB, BEIBOJOB U 0000IIECHMI;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLIECCA, @ TAKKE BBIABUIAaTh NPEANOJIONKEHHUS O €ro pa3BUTHM B HOBBIX
YCJIOBUSX.

Pa6ora ¢ undpopmanueii:

BBISBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(DOPMAIINH, JaHHBIX, HEOOXOAUMBIX JIJIS PEILICHUS 33/1a4H;

BBIOMpATh, AHAJTU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBAThH MH(OOPMALMIO PA3IUYHBIX BUAOB U (opMm
PEACTABIICHHUS;

BbIOMpATh (POopMy mpencTaBieHus HHPOPMAIIMU U WIUTIOCTPUPOBATH pElIaeMble 3a7aul CXEMaMU, JuarpaMmamMu, HHOU
rpadKoi ¥ UX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMAIMU 10 KPUTEPHUAM, TMPEIJIOKEHHBIM YUYUTEIEM WM CPOPMYITUPOBAHHBIM
CaMOCTOATEIIBHO.



KoMMyHuKaTHBHBIE YHUBeEpPCAJbHbIe yUeOHbIe /1eiiCTBUS:

BOCIIPUHUMATDH U (POPMYITHPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMU OOILIEHMS], SICHO, TOUYHO, TPAMOTHO
BBIPA)KAaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOAYy pPEIICHHs 3aJauH,
KOMMEHTHPOBATh MOJYUYEHHbBIH pE3yJIbTaT;

B X0JI€ 00CYKJICHUS 3a/1aBaTh BOMIPOCHKI MO CYIIECTBY 00CYK/1aeMOU TeMbI, TPOOJIEMbI, pellIaeMO 3a/1a4, BbICKA3bIBATh
UJIeU, HalleJICHHbIE Ha MOUCK PELICHUS], COMOCTABIISITh CBOU CYXJACHUS C CYXKJICHUSMH JPYTUX YYaCTHUKOB JHAJIOra,
0OHapy>KUBATh PA3JIMUKME U CXOJICTBO MO3ULIUM, B KOPPEKTHOU popme (OopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;
NPEACTABIATh PE3YJbTAaThl PELIEHUs 3aJlaud, SKCIEPUMEHTA, HCCIEIOBAHMS, MPOEKTa, CaMOCTOSTEIbHO BBIOMPATH
(opmaT BBICTYIUIEHUS C YUETOM 3a/1a4 MPE3CHTALIMN U OCOOCHHOCTEN ayIuTOpUH;

NOHUMAaTh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYATbHOW pPAaOOThl MpPU PEIIEHUH Y4eOHBIX
MaTEeMaTUYECKHX 3a/1a4;

MPUHUMATh 11€JIb COBMECTHOM NESTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOU paldOThI, pacHpeaessiTh BUJbI
paboT, 10roBapuBaThCA, 00CYXKIaTh MPOIIECC U PE3YIbTAT PabOThI, 0000IIATh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TIpPYyNmHoBbIX (opmax padoThl (00CYyXkJeHUS, OOMEH MHEHUSMH, MO3TOBbIE IITYpMbl U JPYyTHE),
BBITIOJIHATH CBOIO YacTh PaOOThI M KOOPJUHUPOBATH CBOU ACHCTBHUA C IPYTMMHU YJI€HAMU KOMAaH]Ibl, OLICHUBATH KA4€CTBO
CBOErO BKJIa/ia B OOUIUI MIPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUS.

PeryisiTuBHbIe yHUBePcaJIbHbIE Y4eOHbIe 1eiicTBUS

Camoopranu3zanmsi:

CaMOCTOSITEJIbHO COCTAaBJISITh TUIaH, AJITOPUTM PEIICHUs 3aJa4M (WU €ro 4acTh), BEIOMPATh CIIOCOO PELICHUS C YUETOM
MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUUN C
y4€TOM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb, IMOIIUOHAJLHBIH UHTEJJIEKT:

BJIAJETh CIIOCO0AMU CaMOITPOBEPKU, CAMOKOHTPOJIS MPOIIECCa U pe3yJibTaTa pelIeHUs MaTeMaTHIeCKOM 3a1auH;



NpeaABUACTb TPYAHOCTHU, KOTOPBLIC MOT'YT BO3HHUKHYTH IIPHU PCHICHHUU 3a/la4M, BHOCUTb KOPPCKTHUBLI B ACATCIIBHOCTL HA
OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, HaWJEHHBIX OIJ_II/I6OK, BBISIBJICHHBIX pr,Z[HOCTeﬁ;

OOCHHUBATL COOTBCTCTBUC PC3YyJIbTdTa ACATCIBHOCTH MOCTaBJICHHON 1AW U YCIIOBUAM, OOBICHSATH IMPUYINHBI
JOCTHXKCHUA MJIM HCAJOCTHKCHUA LICIIN, HAXOAUTDH OHII/I6Ky, AaBaTb OLICHKY HpHO6pCTéHHOMy OIIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K konity o0yuenus B 7 kjacce 00y4daronifiicss MOJIyYUT CJIEIYIONINE MPEAMETHBIE pe3yJIbTaThI:

Pacnio3HaBaTh H3y4Y€HHbIE TE€OMETpUUYECKUE (QUTYpBI, OMPENETsATh MX B3aUMHOE PACIOJIOKEHHE, N300pa)aTh
reoMeTpudeckre (Urypbl, BBINOJIHATh YEPTEKU MO YCIOBUIO 3adaud. M3MepsiTh JMHEWHbIE U YIJIOBbIE BEJIWYUHBI.
Pemate 3a1aun Ha BHIYUCIICHUE JJIMH OTPE3KOB U BEJIMUUH YTJIOB.

Jlenatb rpyOyio OIEHKY JIMHEHHBIX W YTJIOBBIX BEIWYUH NPEJAMETOB B peajbHOM >KU3HHU, Pa3MepOB MPHUPOIHBIX
00bekTOB. PaznuyaTh pazmepsl 3TUX 0OBEKTOB MO MOPSAKY BEIUUYHHBI.

CTpouth 4epTeKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HUCMOJb30BAaTh MPU3HAKU M CBOMCTBA PaBHOOEAPEHHBIX
TPEYTrOJbHUKOB MPU PEIICHUU 3a]1a4.

[1poBOIUTH TOrMYECKHUE PACCYKICHUS C UCTIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30oBaThbCsl MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIMaHBI, TPOBEAEHHON K
TUINOTEHY3€ NPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKHUX 3aau.

Onpenenars MapajuieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH cekymas. OnpenensiTh
napaJyieIbHOCTh MPSIMBIX C TTIOMOILbIO PABEHCTBA PACCTOSTHUM OT TOYEK OJHOM MPAMOM 10 TOUYEK JIPYTroi MpsIMOil.

Pemiats 3a/1aun Ha kieT4aToi Oymare.



[IpoBOAUTHL BBIYKCICHUS U HAXOJIUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHHS YIJIOB B T'€OMETPUUYECKHX 3a/lavax C
UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHbBIX P NEPECCUCHUU
IBYX MApAJUIECIIBHBIX NIPSMBIX CEKYLLIEH. Pelars mpakTudeckue 3a1a4i Ha HaXO0KI€HUE YIJIOB.

Brnanerb MOHSITHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAeNiiaTh OWUCCEKTPUCY YIria W CEepPEUHHBIN
MEPIIEHAUKYJISP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK.

DopMyIUpPOBaTh OMNPEACICHUS OKPYKHOCTH W KpPYyra, XOpIbl U JOHAMETpa OKPYKHOCTH, IOJb30BATHCA HX
CBOMCTBaMHU. Y METh MPUMEHSATh 3TU CBOMCTBA IIPU PEIICHUH 33]1a4.

Brnagers MoOHATHEM OIMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HaxoauTh €€ neHTp. Ilomp3oBarhcs
(dakTaMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCs] B OJAHOM TOYKE, U O TOM, YTO CEPEAMHHbBIC
NEPIEHAUKYJISIPBI K CTOPOHAM TPEYIOJIbHUKA [EPECEKAOTCS B OHOM TOYKE.

Brnagers noHsTHEM KacaTeIbHOU K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O MEPIEHIUKYISIPHOCTH KacaTeIbHOU U
pannyca, IpOBEIEHHOTO K TOYKE KaCaHUSI.

[Tonmp30BaTHCS NPOCTEUIIMMA T€OMETPUUECKUMHU HEPABEHCTBAMU, IOHUMATh UX MTPAKTUYECKAN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C TOMOIIBIO IUPKYJIS U JINHEUKHU.

K koHI1y 00yuenus B 8 ki1acce oOy4aromuiics MOJYyUYUT CIEAYIONIUE TPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA UX CBOMCTBAMHU MPHU PELICHUU
T€OMETPUYECKUX 3a/1a4.

[IpuMeHsITh CBOICTBA TOUKHU NIEPECEUCHUS] METMaH TPEYTroJIbHUKA (LIEHTPa MacC) B PEIICHUH 3a]1ay.

Brnagete noHATHEM CpeaHEW JIWMHUM TPEYTrOJIbHHKA W TPANCUHUHM, MPUMEHATh HX CBOWCTBA IIPU PEIICHUH
reoMeTpuueckux 3anaad. [lonp3oBareca Teopemont aneca u TEOPEMON O MPOMOPIMOHAIBHBIX OTPE3KAX, MPUMEHATh UX
IUTSL pEIICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHATh pU3HAKK TTOJOOUS TPEYTOJbHUKOB B PEIICHUH T€OMETPUUYECKUX 3a]1ay.



[Tonb3oBatbest Teopemoir Iludaropa npns pemeHuss TreoOMETPUYECKUX U MpakThuueckux 3anad. CTpouTh
MaTEMaTUYECKYI0 MOJIE/Ib B MPAKTUYECKUX 3aJadaxX, CaMOCTOATENbHO JIeJaTh YepTEX M HAXOJUTh COOTBETCTBYIOIINE
JUTHHBI.

Bnaners NoHATHUAMU CHHYCA, KOCHHYCAa U TaHT'€HCA OCTPOTro yria MpsiMOYTOJIbHOTO TpeyroyibHuKa. [losb3oBarhes
STUMHU HOHSTUSMU ISl PEIICHUS TPAKTUYECKUX 3a]1ay.

Boruncnars (pa3nuuHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U IUIOIIAJNM MHOTOYTOJBHBIX (PUryp (MOJIBb3YSCh,
r7ie He00XO0IUMO, KAIbKYISATOPOM). [[pUMEHATh OJTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3ajlavax.

Bnanets MOHATHUAMHM BIUCAHHOTO W LEHTPAJIbHOTO YIja, MCIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YyIJax, yrjax
MEXIY XOpJaMu (CEKYIIMMHU) U yTiie MeXIAY KacaTeJIbHOW U XOPI0M NIPH PEIICHNH T€OMETPUUECKHUX 3aad.

Bnanets moHsATHEM OMMCAaHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MPU
pElIeHUH 3a/1a4.

[IpuMeHsTh MOTyYEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUUECKUE MOJICTU JJIsl 3a]]a4 peAIbHOU JKU3HU U
MPOBOJUTH COOTBETCTBYIOIIUE BHIUUCICHUSI C IPUMEHEHUEM MOJA00USI U TPUTOHOMETPHUU (MOJIb3YSCh, IJIe HE0OOXOIUMO,
KaJIbKYJISITOPOM).

K koHIly 00yuenus B 9 ki1acce oOy4aromuiics MOJYyUYUT CIEAYIONIUE TPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPHIX YIJIOB, HAXOJUTh C HUX TOMOIIBIO PA3JIUYHBIE DSJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSIMOYTOJBHBIX TPEYTOJIbHUKOBY). HaxonuTh (C TOMOIIBIO KaJIbKYJISITOPA)
JUTMHBI U YTJIbI 111 HETAOJIMYHBIX 3HAYCHUH.

[Tonp30BaThest GopmysiaMu OPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUECKHMM TOXIECTBOM I HAXOXJACHUS
COOTHOIICHUN MEXAY TPUTOHOMETPUUECKUMHU BETUYNHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJI1 HAXOXJACHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pelIeHne
TPEYTrOJILHUKOBY), MPUMEHSThH UX MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.



Brnaners nmoHsTHAME mpeoOpa3oBaHMs MOI00HMS, COOTBETCTBEHHBIX AJIEMEHTOB MOJ00HBIX (Quryp. Ilonbp3oBaThes
CBOWMCTBAMH I10JIO0MSI TPOU3BOJBHBIX (PUTYpP, YMETh BBIUHMCIATH JUIMHBI M HAXOJIWTh YIJbl Yy TOJO0OHBIX (uryp.
[IpumensaTh cBOWMCTBa TOA00MS B NPAKTHUYECKUX 3ajlayaXx. YMETh IMPUBOAUTH NPUMEPHI MOJOOHBIX (QUryp B
OKpY’KaroIIeEM MHUPE.

[Tonb30BaTeCs TEOpEMaMM O MPOU3BEACHUM OTPE3KOB XOpJI, O IMPOU3BEICHUU OTPE3KOB CEKYIIMX, O KBajapare
KacaTeJbHOMU.

ITonb30oBaThCsl BEKTOpaMH, MOHMMATh WX T€OMETPUYECKUN M (DU3UYECKHH CMBICH, MPUMEHSATh UX B PEIICHUH
rCOMETPUYECKUX M (PU3MYECKUX 3ahad. [IpuMeHsSTh CKaISIpHOE MPOU3BEICHHE BEKTOPOB JJI HAXOXIEHUS JUJIMH U
YIJIOB.

[Tosb30BaTHCSI METOAOM KOOPAUHAT HA IUIOCKOCTH, IIPUMEHSTh €r0 B PEIIEHUN I'€OMETPUUYECKUX U MPAKTUUYECKUX
3a7ad4.

Brnaners NOHATHUAMHU ITPABUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTHU, JJIUHBI AyTH OKPYKHOCTU U PAAUAaHHOU
MEpBI YIJIa, YMETh BBIUMCIATH IUIOMIAAb Kpyra W €ro dacted. [IpuMeHSTh MOJydeHHbIE YMEHUSA B MPAKTHYECKUX
3ajay4ax.

HaxoauTh ocu (Wiv EHTPBl) CHMMETPUH (GUTYDP, TPUMEHSITH ABWKECHHS TIJIOCKOCTH B IPOCTEHIITUX CITyUasX.

[IpuMeEHATH TOJIyY€HHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUUYECKUE MOJEIIN ISl 3a/1a4 PEAIbHOW KU3HU U
MIPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS C NMPUMEHEHUEM I10JI00MS U TPUTOHOMETPUUYECKUX (PYHKIMM (IOJB3YSICh,

r71e He00XO0IMMO, KATBKYJISITOPOM).
TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue pa3zneinos U TeM IpOrpaMMel KonnuaectBo yacos DNEeKTPOHHbIE Bunsr nesrensHOCTH
/1 Bceero | Kontposbnbie | IlpakTuueckue (mmudpoBsIe) 00y4aromuxcs ¢
paboThI paboThI o0pazoBaTesIbHbIE y4erom paboueii
pecypes MPOTPaMMBbl
BOCIIMTAaHUA.
1 [Ipocteitmme reomeTpudeckrie GUTypsl U 14 bubnuoTeka 3HaKOMCTBO ¢
o K HACTOPHUEN pa3BUTHSL
MX CBOMCTBA. MI3MepeHue o FeoMeTpHIL,
Tr€OMETPUUYECKUX BEJIMYNH https://m.edsoo. | manpasnennoe na
MPOSIBIICHHE MHTEPECA K
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MPOIUIOMY H
HACTOAIIEMY
poccuiickoit
MaTeMaTHKH,
[IEHHOCTHBIM
OTHOIIIEHUEM K
JOCTHKCHUSM
pOCCHUMCKUX
MaTeMaTHKOB U
poccuiickoit
MaTeMaTUYECKON
IITKOJIBI, K
WCTIOJTb30BAHUIO 3TUX
JOCTHKCHHUU B IPYTUX
HayKaX ¥ MPUKIaTHBIX

cepax
TpeyronbHuKN 22 Bubnuoreka Ucnonb30Banue
K U(POBBIX PeCypcoB
1o JUISL NCCIIEIOBAHUS
https://m.edsoo0. | caoiicts, nanpasnennoe
ru/7f415e2e Ha aKTMBHOE Y4acTHE B

peleHnn
MPAKTUYECKUX 337124
MaTeMaTHUYECKON
HaTpPaBJICHHOCTH,
0CO3HAHHUEM BaXKHOCTH
MaTeMaTHYECKOTO
oOpa3oBaHHs Ha
MPOTSKEHUH BCEU
JKU3HH IS YCTICTTHOM
npohecCuoHaTbHOMN
JeSITETBHOCTH U
pa3BUTHEM
HEOOXOTUMBIX YMCHHH,
0CO3HAHHBIM BEIOOPOM
W TIOCTPOCHHEM




WHIUBUIYaJIbHOU
TPaeKTOPUH
o0Opa3oBaHus U
KU3HEHHBIX TJIAHOB C
YUYETOM JTMYHBIX
WHTEPECOB H
0O0IIIECTBEHHBIX
oTpeOHOCTEH
H3y4aeMbIX QUryp

[TapannensHble TpsMBIE, CYMMa YTIJIOB
TPEyTOJIbHUKA

14

bubnmoreka
HOK
https://m.edsoo.
ru/7t415e2e

dopmynupoBaHue
TTOHSITUS
MapauIeTbHBIX
MPSIMBIX, U3YYCHUE
CBOICTBA yTJIOB,
00pa3oBaHHEIX MTPH
MepeceyeHnn
MapaJuIeITLHBIX MTPSIMBIX
CEeKyIIeH ,
HampaBieHHOE Ha
AKTUBHOE yYaCTHE B
penieHun
MIPAKTHYECKUX 3a/1a4
MaTeMaTHYECKOU
HaIpPaBJICHHOCTH,
OCO3HaHUEM BaKHOCTHU
MaTeMaTHYECKOTO
oOpa3oBaHHs Ha
MPOTSHKCHUU BCEH
JKU3HU JJIs1 YCTICIITHOM
npoecCHOHATBHOMN
JESTEILHOCTH U
pa3BUTHEM
HEOOXOAMMBIX YMCHHM

OxkpyXHOCTb 1 KpyT. ['eomeTrpuueckue
IIOCTPOECHUS

14

bubGmmoreka
[HOK

Perienne oCHOBHBIX
3aaa4 Ha IOCTPOCHUC,
HaIrpaBJICHHOC Ha
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aKTHBHOE YYacTHE B
peleHnn
MPAKTHYECKUX 3a/1a4
MaTeMaTHYECKOU
HaTpPaBJICHHOCTH,
OCO3HaHUEM BOKHOCTHU
MaTEeMaTHYECKOTO
o0paszoBaHus Ha
MPOTSYKEHUH BCEU
YKU3HU JIJIS1 YCTICIITHOM
pohecCHOHAIBHOMN
JeSITETBHOCTH U
pa3BUTHEM
HEOOXOIUMBIX YMEHUN

[ToBTOpEeHue, 0000IICHNE 3HAHU

bubnuoreka
IHOK

https://m.edsoo.

ru/7t415¢e2e

Pewenue 3anay Ha
MOBTOPEHHE,
WITIOCTPUPYIOIIHE
CBSI3U MEXKILY
Pa3INIHBIMU YaCTSIMU
Kypca , HalpaBJICeHHOE
Ha TOTOBHOCTH K
BBITIOJTHEHUIO
o0s3aHHOCTEH
rpakJaHuHA U
peanu3alyy ero npas,
MpeJICTaBICHUEM O
MaTEeMaTHYECKUX
OCHOBax

(G YHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYP,
SIBIICHUM, IPOLIEAYP
TPaXKJAHCKOTO
obmiecTBa (Hanmpumep,
BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K
00CYXICHHIO




STHYECKUX MPOOIIEM,
CBSI3aHHBIX C
MPaKTHICCKUM
MIPUMCHCHUEM
JIOCTUKEHUI HAYKH,
0CO3HaHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX
MIPUHIIUIIOB B
JIEATEIIbHOCTH YUYEHOTO

OBLIEE KOJIMYECTBO HACOB I10
ITPOI'PAMME

68 4
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KonnuectBo yacoB

Bcero

KoHnTponbHbie
paboThl

IIpakTueckue

paboTsl

ONEeKTpOHHBIE
(mmudpoBsie)
OO6pa3oBaTenbHBIC

pecypces

Bupl neaTenbHOCTH
00y4aroIUXCs C
yaeToM pabodueit

POTPAMMBI
BOCIIUTAHUS.

I | YeTpIp€XyTroJbHUKH
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3HaKOMCTBO C
HUCTOpUEN Pa3BUTHUSA
TCOMETPHH,
HaIpaBJIeHHOE Ha
MIPOSIBJICHHE
WHTEpeca K
MPOILIOMY H
HACTOSAIIEMY
poccuiickoit
MaTeMAaTHKH,
[IEHHOCTHBIM
OTHOIIIEHUEM K
JIOCTHXKCHHUSIM
POCCHUMUCKUX
MaTeMaTHKOB U




poccuiickoit
MaTeMaTHIECKOM
IIIKOJIBI, K
HCII0JIb30BaHHIO
ITUX JOCTHKCHUM B
JIPYTHX HAyKax W

MMPUKIIaAHBbIX
chepax
Teopema daneca u Teopema o 15 bub6mnoreka IIOK Hpumenenne
https:/m.edsoo.ru/7f4 | Lo Y ICHIEE
MIPONOPIMOHATBHBIX OTPE3KAX, ps://m. . SHARH TIpH
o00HbBIE TPEYTOJIbHUKH 1718 pelIeHH

TEOMETPHUYECKUX U
MPAKTUYECKUX 3a/1a4
C YCTaHOBKOM Ha
OCO3HaHWE
BaYXHOCTH
MaTeMaTHYECKOTO
00pazoBaHms HA
MPOTSHKCHUU BCEi
JKU3HU IS
YCIEIIHON
npoheCCUOHATBHOM
JIEATSIILHOCTU U
pa3BUTHEM
HEO0OXOIUMBIX
YMEHHH,
OCO3HAaHHBIM
BBEIOOPOM U
MOCTPOCHUEM
UHIUBUIYaTbHON
TPAeKTOPHH
00pazoBaHus U
JKU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX
WHTEPECOB U




00IIIECTBEHHBIX
MOTPeOHOCTEH

IInmomans. Haxoxnenue miomaaei
TPEYTrOJIbHUKOB U MHOTOYTOJIbHBIX
¢buryp. [nomanu nogo0HBIX GuUryp
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bubmnoreka [IOK
https://m.edsoo.ru/714
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Pemenne 3amad Ha
TUTOIIATh C
NPaKTHIECKUM
coJiep)KaHueM
HapaBJICHHOE Ha
TOTOBHOCTH K
BBITTOJTHEHHIO
o0si3aHHOCTEH
rpaxkJaHuHA 1
peau3aium ero
npas,
MIPEJICTABICHUEM O
MaTeMaTHYECKHX
OCHOBAax
(YHKIIHMOHUPOBAHHUS
Pa3INIHBIX
CTPYKTYD, SIBICHUH,
npouenyp
TPaXKTaHCKOTO
oOmiecTBa
(nampumep,
BBIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K
00CYXICHHUIO
ATUYECKHUX
npoOiem,
CBSI3aHHBIX C
MPaKTHYICCKUM
MPUMEHEHUEM
JIOCTH)KEHU HAyKU

Teopema Iludaropa u Havana
TPUTOHOMETPUU

10

bub6mnoreka IIOK
https://m.edsoo.ru/714
17e18

Hcnone3oBanue
teopemsl [Tudaropa
B IIPAKTHYECKUX
BBIYHCIICHHAX




HaIpaBJIeHHOE Ha
YCTaHOBKY Ha
aKTUBHOC yYaCTHE B
petieHun
MIPAKTHYECKUX 3a/1a4
MaTeMaTHYECKOM
HATPaBICHHOCTH,
OCO3HaHUEM
BaXHOCTH
MaTeMaTHYECKOTO
00pazoBaHmsI HA
MPOTSIKEHUH BCEr
JKU3HU IS
YCHEIIHON
npodeccCHoHaTBEHOM
JIATSIILHOCTU U
pasBuUTHEM
HEO0OXOIUMBIX
YMEHHU,
OCO3HAaHHBIM
BBEIOOPOM U
MOCTPOECHUEM
UHIUBUIYabHON
TPaCKTOPHUH
00pazoBaHus U
JKU3HEHHBIX TJIaHOB
C y4€TOM JINYHBIX
WHTEPECOB U
0O0IIIeCTBEHHBIX
MOTPEOHOCTEH

VYTribl B OKPYKHOCTU. BrincaHHsie U
OIMCAHHBIE YETBIPEXYT OJIbHUKHU.
KacarenpHble K OKPY>KHOCTH.
Kacanue okpyxxHocTEN

13

bubmunoreka [IOK
https://m.edsoo.ru/7f4
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Hccnenopanue, B
TOM YHCIIE C
MTOMOIIIBIO

U POBBIX

pecypcos,
BITUCAHHBIX U




OTIMCaHHBIX
YEeTBIPEXYTOMEHUKOB
, BBIBOJI UX CBOHMCTBa
Y TIPU3HAKH C
YCTaHOBKOH Ha
aKTUBHOC yYaCTHE B
petieHun
MPAKTHYECKUX 3a/1a4
MaTeMaTU4eCKOI
HATPaBICHHOCTH,
OCO3HaHUEM
BaXHOCTH
MaTeMaTHYECKOTO
oOpa3oBaHHs Ha
MPOTSIKEHUH BCEU
JKU3HU IS
YCHEIIHON
npodeccuoHaTBEHOM
JIESTeIbHOCTH U
pasBuUTHEM
HEO0OXOIUMBIX
YMEHHU,
OCO3HAaHHBIM
BBIOOPOM H
MOCTPOEHUEM
WHJIUBUAYAJbHOU
TPaCKTOPHUH
00pazoBaHus U
JKU3HEHHBIX TJIAaHOB
C y4€TOM JINYHBIX
WHTEPECOB U

00IIIeCTBEHHBIX
MOTPEOHOCTEH
IToBTOpeHnue, 0000IIeHNE 3HAHUM bu6nmnoreka [JOK Perenue 3az1a4 Ha
MMOBTOPEHHUE,
https://m.edsoo.ru/7f4 P

WJLTIOCTPHUPYIONINX




17e18

CBSI3H MEXTY
pa3IMYHBIMA
YacTsSIMH Kypca ¢
YCTaHOBKOI Ha
aKTUBHOE y4acTHE B
petieHun
MPAKTUYECKUX 3a/1a4
MaTeMaTU4eCKOI
HaTpPaBIeHHOCTH,
OCO3HaHUEM
BaXHOCTH
MaTeMaTH4YECKOTO
oOpa3oBaHHs Ha
MPOTSHKCHUU BCEi
JKU3HU IS
YCHEIIHON
npoheCCUOHATBHOM
JIESTeIbHOCTH U
pa3BUTHEM
HEOO0XOMMBIX
YMEHHU,
OCO3HAaHHBIM
BBIOOPOM H
MOCTPOCHUEM
WHJIUBUAYAJbHOU
TPAeKTOPHH
o0Opa3oBaHus U
JKU3HEHHBIX TJIAaHOB
C Y4ETOM JIMYHBIX
WHTEPECOB U
0O0IIECTBEHHBIX
MOTPeOHOCTEH

OBHIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
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9 KJIACC

Ne HavMeHOBaHUe pa3zesioB U TeM KosinyecTBO 4acoB JJIeKTPOHHBIE
n/no IporpaMMmbl Bcer | KonrtposbHble | I[IpakTudecku (zudpossble)
0 paboThl e paboThl obpa3oBaTe/IbHbIE
pecypchl
1 TpuronomeTtpus. TeopeMbl 16 1 bu6snoTteka [JOK Vcnonbsosanue
TEOPEMBI
KOCHUHYCOB M CHHYCOB. PenieHue https://m.edsoo.ru/ | y,cunycos u
TPEYroJbHUKOB 7f41al2c CHHYCOB B
IMPAKTHYCCKUX
BBIYHCJIICHUAX

HaTpaBJICHHOE Ha
YCTaHOBKY Ha
AKTUBHOE y4acTHE B
petieHun
MPAKTUYECKUX 3a/1a4
MaTeMaTU4eCKOI
HATPaBICHHOCTH,
OCO3HaHUEM
Ba2)XHOCTHU
MaTeMaTHYeCKOTO
oOpa3oBaHHs Ha
MPOTSIKEHUH BCEr
YKU3HU JJIS
yCHeHON
npoheCCUOHATBHOM
JeSITETIbHOCTH |
pasBUTHEM
HEOO0XOMMBIX
YMEHHU,
OCO3HAHHBIM
BBIOOPOM H
MOCTPOCHUEM
WHJIUBUAYaJTbHOU
TPaCKTOPHUH
o0Opa3oBaHus U




JKU3HEHHBIX IIJIAHOB
C Y4ETOM JIMYHBIX
WHTEPECOB U
0O0IIECTBEHHBIX
MOTPeOHOCTEH

[Ipeo6pazoBaHue M0100Usl.
MeTpuryecKkre COOTHOIIEHHUS B
OKPY>XHOCTH

10

bubanoteka LIOK
https://m.edsoo.ru/
7f41al2c

Pewienue 3anay Ha
TUTOIIATh C
MPAKTHYECKUM
colepkaHueM
HapaBJICHHOE Ha
TOTOBHOCTbH K
BBITIOJTHEHUIO
00s13aHHOCTEH
rpaXKIaHUHA U
peaymzanuu ero
npas,
MIPEJICTABICHUEM O
MaTeMaTHYECKUX
OCHOBax
(hYHKITMOHUPOBAHUS
Pa3ITUYHBIX
CTPYKTYD, SIBJICHUH,
poLeayp
TPaXKTaHCKOTO
oOmiecTBa
(mampumep,
BBIOOPBI, OIIPOCHI),
TOTOBHOCTBIO K
00CYXICHHUIO
STHUYECKHUX
npoOiem,
CBSI3aHHBIX C
MIPAKTHYECKUM
MPUMEHEHUEM
JIOCTH)KEHU HAyKU

BeKTophl

12

bubanoteka LIOK

IIpumenenue




https://m.edsoo.ru/
7f41al2c

MOJTyYEHHBIX
3HAHUM pU
petieHun
TEOMETPHUYECKUX U
MIPAKTHYECKUX 3a/1a4
C YCTaHOBKOM Ha
OCO3HaHUE
BaXHOCTH
MaTeMaTH4YECKOTO
o0Opa3oBaHHs Ha
MPOTSIKEHUH BCEr
JKU3HU IS
YCHEIIHON
npoheCCUOHATBHOM
JIESATEIbHOCTH U
pasBuUTHEM
HEOO0XOMMBIX
YMEHHU,
OCO3HAaHHBIM
BBIOOPOM H
MOCTPOEHUEM
WHJIUBUAYaJTbHOU
TPaCKTOPHUH
o0Opa3oBaHus U
JKU3HEHHBIX IIJIAHOB
C Y4ETOM JIMYHBIX
WHTEPECOB U

0O0IIIeCTBEHHBIX
MOTPeOHOCTEH
/lekapTOBBI KOOPAUHATHI HA bubauoTteka [IOK [pumenenne
MOJTYYCHHBIX
IIJIOCKOCTH https://m.edsoo.ru/ | suaiuii npu
7f41al2c peleHuu

TEOMETPUUYCCKUX U
MIPAKTHYECKUX 3a/1a4
C YCTaHOBKOM Ha




OCO3HaHWE
BaXHOCTH
MaTeMaTHYECKOTO
oOpa3oBaHHs Ha
MPOTSIKEHUH BCEH
JKU3HU IS
YCHEIIHON
npodeccuoHaTBEHOM
JIESATEIbHOCTH U
pasBuUTHEM
HEOOXOIUMBIX
YMEHHU,
OCO3HAaHHBIM
BBIOOPOM H
MOCTPOECHUEM
UHIUBUIYaTbHOMN
TPaCKTOPHUH
00pazoBaHus U
JKU3HEHHBIX IIJIAHOB
C y4€TOM JINYHBIX
WHTEPECOB U

0O0IIIeCTBEHHBIX

MOTPEOHOCTEH
[IpaBUJIbHbIE MHOTOYTOJIbHUKU. bubaunoteka LIOK Pemenue 3anay na

mIomanb ¢
JIIiHa OKPY>KHOCTH U IJI01A/1b https://m.edsoo.ru/ | ;pacrmeckum
Kpyra. Berumcienuve niomaaeun 7f41al2c cozepKaHHEM

HAMpaBJICHHOE Ha
TOTOBHOCTB K
BBIIIOJIHEHUIO
00s13aHHOCTEH
rpakJaHWHA 1
pean3ainm ero
npas,
IpEeICTaBIEHHEM O
MaTeMaTUYECKUX




OCHOBax
(DYHKITHOHUPOBAHUS
Pa3ITUYHBIX
CTPYKTYP, SIBIICHUH,
[poueayp
TPaXKTaHCKOTO
oOmiecTBa
(mampumep,
BBIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K
00CYXICHHUIO
STHYECKHUX
npoOiem,
CBSI3aHHBIX C
MIPAKTHYECKUM
MPUMEHEHUEM
JOCTHKEHUH HAYKH

JIBM>KEeHUS IIJIOCKOCTHU

bubanoteka LIOK
https://m.edsoo.ru/
7f41al2c

IIpumenenue
MOJTyYEHHBIX
3HaHUU TpU
petieHun
TEOMETPHUYECKUX U
MPAKTUYECKUX 3a/1a4
C YCTaHOBKOM Ha
OCO3HaHHWE
BaXHOCTH
MaTeMaTHYECKOTO
o0Opa3oBaHHs Ha
MPOTSIKEHUH BCEU
JKU3HU IS
YCHEIIHON
npodeccuoHaTBEHOM
JIESTeIbHOCTH U
pasBuUTHEM
HEOOXOIUMBIX
YMEHHUI,




OCO3HAaHHBIM
BBEIOOPOM U
MOCTPOCHUEM
UHIUBUIYabHOMN
TPACKTOPHH
o0Opa3oBaHus U
JKU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX
WHTEPECOB U
0O0IIIECTBEHHBIX
MOTpeOHOCTEH

[loBTOpEeHME, 0600611EHUE,
cUCTeMaTHU3alMs 3HaHU U

bubanoteka LIOK
https://m.edsoo.ru/
7f41al2c

Pemenue 3anau Ha
MOBTOPCHHUE,
WJLTIOCTPHUPYFOIIUX
CBSI3H MEXTY
Pa3IMYHBIMA
YacTsSIMH Kypca ¢
YCTaHOBKOH Ha
aKTUBHOE y4acTHE B
petieHun
MPAKTUYECKUX 3a/1a4
MaTeMaTUYECKOU
HATPaBICHHOCTH,
OCO3HaHUEM
BaXHOCTH
MaTeMaTH4YECKOTO
oOpa3oBaHHs Ha
MPOTSHKCHUU BCEi
JKU3HU IS
YCHEIIHON
npoheCCUOHATBHOM
JIESTeIbHOCTH U
pa3BUTHEM
HEOOXOMMBIX
YMEHHU,
OCO3HAaHHBIM




BBEIOOPOM U
MOCTPOECHUEM
UHIUBUIYabHOMN
TPaCKTOPHUH
00pazoBaHus U
JKU3HEHHBIX TUIAHOB
C y4€TOM JINYHBIX
WHTEPECOB U
0O0IIIeCTBEHHBIX
MOTPeOHOCTEH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIHEYUEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

1. Teomerpus: 9 kmacc: yueOHUK A ydamuxcs ooOmeoOpaszoBaTenbHbIX yupexaenuin / A.I. Mepsnsak, B.b. Ilononckuit, M.C. Sxup. — M.:

Benrana - I'pad, 2019.

I'eomerpus: 9 kilacc: TUAAKTUYECKHE MaTepHalibl: TocoOue sl ydarumxcsi ooueoopazoBaTenbHbIX yupexaenuit / A.I'. Mep3msk, B.b. ITononckuid,
E.M. PabunoBuy, M.C. Sxup. — M.: Benrana -I'pad, 2019

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Teomerpus: 9 kmacc: ydeOHUK I ydanuxcsi o0meoopa3oBaTenbHbIX yupexaenuii / A.I'. Mep3nsk, B.b. Tlomonckuii, M.C. Axup. — M.:

Benrana - I'pad, 2019.




2. Teomerpust: 9 kiacc: AMOAKTHYECKUWE MaTepHalbl: Mocobue i ydamuxcs oOrieoOpasoBarenbHbIX yupexaeHuit / A.I'. Mep3mik, B.b.
[Tononckwuii, E.M. Pabunosuy, M.C. SIkup. — M.: Benrana -I"pad, 2019.
3. T'eomerpus: 9 knacc: meronuueckoe nocooue / E.B. Bynko, A.I'. Mepamsixk, B.b. [Tononckuit, M.C. SIkup. — M.: Benrana - I'pag, 2019.

HNUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
http://www.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school.edu.ru/
http://edu-top.ru/katalog/

http://www.rsr-olymp.ru/



