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MNOACHUTEJIBHAS 3AIIMCKA

OBIIASA XAPAKTEPUCTHKA YYEBHOI'O KYPCA "I'EOMETPUSA"

PaGouas mporpamma no yuebnomy kypcy "T'eomerpus” mist oOyuaromuxcs 8 kiaccoB pa3zpaboraHa Ha ocHOBe DenepanibHOro rocyIapcTBEHHOTO
00pa30BaTeNBLHOrO CTaHJApTa OCHOBHOTO O0IIeTo o00pa3oBaHUs C YY4ETOM W COBPEMECHHBIX MHPOBBIX TpeOOBaHHM, MPEIBABISECMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJUIIMHA POCCHHCKOrOo 0Opa3oBaHMs, KOTOphIe OOSCIEUMBAIOT OBJIQJICHUE KIIFOUEBBIMH KOMITETCHIIUSIMH,
COCTaBISIIONIMMH OCHOBY JUISi HEMPEpPHIBHOI'O O00pa3oBaHUSI M CAMOPA3BUTHS, a TaKKe IeIOCTHOCTh OOIIEKYIbTYpHOTO, JHMYHOCTHOTO U
MO3HABATEILHOTO PAa3BUTUS OOydarommxcs. B mporpamMme yudTeHBI WJIeM W TONOKeHWs KOHIEeNUHU pa3BUTHS MaTEMaTHYECKOrO OOpa3oBaHUS B
Poccuiickoit ®deneparuu. B smoxy nmdpoBoi TpaHchopmaiuu BceX cdep YeIOoBEUECKOW ACSITEIBHOCTH HEBO3MOXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOil MaTeMAaTUYECKOW MOJATOTOBKU. YKe B IIKOJIE MAaTeMaTHKa CIY)KUT OMOPHBIM IPEIMETOM s U3y4YCHHS
CMEKHBIX JMCIHILINH, a TIOCJE MIKOJBI PealbHOM HEOOXOIMMOCTBIO CTAaHOBHUTCS HEMPEPhIBHOE 00pa30BaHHE, YTO TPeOYeT IMOIHOIICHHONH 0a30BOit
0011e00pa3oBaTeNbHON TOATOTOBKH, B TOM YHCJIE U MAaTEMATHYECKOM.

D10 00yCIOBIEHO TE€M, YTO B HAIU JHH PACTET YUCIO MPOQecCcHil, CBI3aHHBIX C HEMOCPEJCTBEHHBIM MPUMEHEHHUEM MaTeMaTUKH: U B cdepe
YKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUECKUX OOJIACTSX, U JaXe B r'yMaHHTapHBIX chepax. Takum oOpa3oM, Kpyr MIKOIBHHUKOB, JJISI KOTOPBIX
MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM TIPEIMETOM, PACITUPSICTCA.

[IpakTyeckass TONE3HOCTh MATEMAaTHKH OOYCIIOBJICHA TEM, 4TO €€ MPEAMETOM SBISIOTCA (PYHIAMEHTAIbHBIC CTPYKTYpPhI HAIETO MUpA:
MIPOCTPAHCTBEHHBIC (DOPMBI U KOJMYECTBEHHBIE OTHOIICHUS OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX,
HEOOXOJMMBIX IS Pa3BUTHS HAyYHBIX M TPHKIAJHBIX HJICH. be3 KOHKPETHBIX MaTeMaTHYeCKHX 3HAHWUU 3aTPyJHCHO MMOHMMAaHHE MPUHIIAIIOBR
YCTPOMCTBA W UCIOJIB30BAaHUS COBPEMEHHON TEXHHKH, BOCIIPUSATHE U MHTEPIPETALUs Pa3HOOOPa3HON COIMAIbHON, SKOHOMUYECKOH, MOTUTHYCCKON
uH(popMaIuu, MaodpPeKTUBHA MOBCETHEBHAS MPAKTUYECKAS JeATebHOCTh. KaXkIoMy 4eOBeKY B CBOCH JKU3HH MPUXOJUTCS BBIMOIHATH PACYETHI U
COCTaBJISITh AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYITBI, BIAJACTh MPAKTHYCCKUMHU MTPUEMAMH T€OMETPHUSCKUX U3MEPEHUH 1 TIOCTPOCHUH, YHTATh
UH(POPMAITUIO, TIPEICTABICHHYIO B BUJIC TAOJIHUIL, IUAarpaMM U rpaduKoB, )KUTh B YCIOBUSAX HEOMPEACIEHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHI.

OOHOBPEMEHHO C paciIupeHrueM cdep MPUMEHEHHSI MATEMAaTUKHA B COBPEMEHHOM OO0IIIecTBE BCE OoJiee BaKHBIM CTAHOBHUTCS MAaTEMAaTHUYCCKHIA CTUITh
MBIIICHHSI, TPOSBIISTFOIIUICS B ONpeAeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydeHuss MaTeMaTUKA B apceHaNl MPUEMOB M METOZIOB MBIIIICHH ST
YeIIOBeKa ©CTECTBEHHBIM O0pa30M BKIIOUYAIOTCS WHAYKIUS M ACAyKIHUs, OOOOIICHHEe W KOHKpETH3allus, aHalu3 M CHUHTE3, KIacCHUPUKAIUSI |
CUCTeMaTHh3alus, adcTparupoBanue U aHanorus. OObEKTh MATEMATHICCKUX YMO3AKITIOUCHHH, TIPaBUJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXaH U3M
JIOTMYECKHX TOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHs (OpMyIUpoBaTh, OOOCHOBBIBATH M JIOKA3bIBATh CYXJICHUS, TEM CaMbIM Pa3BUBAIOT
JIOTHYECKOe MBIIUICHHE. Benyias poins MpUHAUICKUT MaTeMaTuke U B (DOPMUPOBAHUU aJITOPUTMUYECKON KOMITOHEHTHI MBIIUICHHUS] U BOCITUTAHUU
YMEHHH JCHCTBOBATH 110 33/IaHHBIM JITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIC W KOHCTPYHPOBATH HOBBIE. B mporiecce pemeHus 3a1a4 — OCHOBOM
y4eOHOM NEeSITeTPHOCTH Ha YPOKaX MaTEeMaTHKU — Pa3BHBAIOTCS TAK)KE TBOPUYECKAs M MIPUKIIAJIHAS CTOPOHBI MBIIIIICHUS.



OO0yueHre mMaremMaThke AaéT BO3MOXKHOCTH PAa3BUBATh Y OOYYAIOMIMXCS TOYHYIO, PAIlMOHAIBHYI0O W HH(POPMATHBHYIO peYb, YMEHHE OTOHMpaTh
HauboJiee MOAXOAIINE A3bIKOBBIE, CHMBOIMYECKUE, TpaduyecKie CpeACcTBa ISl BRIPAKEHUS CYKICHHUM U HATJIATHOTO UX MPEeACTaBICHUS.

HeoOxoauMbpiM  KOMIOHEHTOM OOIIEH KyJabTYyphl B COBPEMEHHOM TOJKOBAaHHMM SIBIISIETCS 0OIIee 3HAKOMCTBO C METOJAMU TIO3HAHUSA
JEHCTBUTENBLHOCTH, MIPEJCTABICHUE O MPEIMETE U METO/IaX MaTEeMaTHUKU, UX OTIIMYUM OT METOJIOB JIPYTUX €CTECTBEHHBIX M T'YMAaHUTAPHBIX HayK, 00
O0COOCHHOCTSIX MPUMEHEHHUSI MaTEMAaTUKH IS peICHUs] HayYHBIX U MPUKIAAHBIX 3a7a4. TakuMm o0pa3oM, MaTeMaTH4eckoe 00pa3oBaHUE BHOCUT CBOM
BKJIaJ B popMHUpOBaHHUE OOIIEH KyIbTYPhI YEeTOBEKa.

N3ydeHne maTeMaTHKU TaKKe CIOCOOCTBYET 3CTETUYECKOMY BOCIHTAHUIO YEJIOBEKa, MOHWMAHHUIO KPAcOThl M W3SIIECTBA MAaTeMAaTUYECKUX
paccyXAeHU, BOCTIPUSATUIO TEOMETPUUYECKUX (POPM, YCBOCHUIO WU CUMMETPHH.

HEJX U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTeMaTuKy y>Ke 3aT€M YUYHUTh HaJl0, 4YTO OHA YM B MOPAJIOK IPUBOAUTY», — MHUCAJT BEJIUKUN pycCKHUil yueHblii Muxann BacunseBuu JlIomoHnocos. U
B 9TOM COCTOHUT OJ[HA M3 JIBYX IIeJIel OOy4YeHMs] TEOMETPUU KaK COCTAaBHOM YacTH MAaTEeMaTHUKH B IIKOJE. DTOW IEJU COOTBETCTBYET JOKa3aTelbHas
JUHUS npenofaBaHus reomerpun. Ciaemys mpeacTaBIeHHON pabouel mporpamme, HaUMHAS ¢ CEIbMOT0 Kilacca Ha ypOKax reoMeTpur o0ydaromiu ics
YUYUTCS MPOBOJUTH JOKA3ATEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUs, JOKa3blBaTh MCTUHHBIEC YTBEPKICHHS U CTPOHUTH KOHTP
MPUMEPHI K JIOKHBIM, TTPOBOJUTH PACCYXKICHUSI OT «IIPOTHBHOTO», OTIMYATh CBOMCTBA OT IMPHU3HAKOB, (POPMYIHUpOBATH OOpaTHBIE YTBEP)KICHHS.
Y4eHuK, OBa/IeBIINN UCKYCCTBOM PACCyKIaTh, Oy/I€T MPUMEHSTh €r0 U B OKPYKAIOIIeH KU3HHU.

Kaxk nucan reomerp u neaaror Urops ®enoposuu lapsiruH, «iro1pMu, MOHUMAIOIMIMME, YTO TAKOE JOKA3aTEeIbCTBO, TPYAHO U JaXKe HEBO3ZMOXKHO
MaHHUIYJIUPOBATHY». M B 3TOM COCTOUT Ba)KHOE BOCIHUTATEIBHOE 3HAYCHUE U3YUEHHUS] TEOMETPHUH, MPUCYIIEE UMEHHO OTE€YECTBEHHOM MaTeMaTUye CKOM
nikojie. Bmecte ¢ TeM aBTOpHI MPOrpaMMbl MPEJOCTEPETAIOT YUUTENS OT H3JIHIIHEro ¢opMann3mMa, OCOOEHHO B OTHOIICHHHM HAayal U OCHOBAaHUUN
reomerpun. @paniry3ckuii MaremaTk JKaH JIpeIOHHE 10 TOMY ITOBOAY BbICKa3ajcs Tak: «YTo KacaeTcs JeIUKaTHON MPOOIEMbI BBEICHUS «aKCHOM,
TO MHE Ka)XETCsI, UYTO Ha TEPBBIX MOPAX HYXKHO BOOOIE M30eraTh MPOM3HOCUTH caMoO 3TO cioBo. C Apyroi ke CTOPOHBI, HE CIEAYeT YIMyCKaTh HU
OJTHON BO3MOXKHOCTH JIaBaTh NMPUMEPHI JIOTHYECKUX 3aKIIOYCHUH, KOTOpbIE Kyaa B Oonblied Mepe, 4eM Hies aKCHOM, SBJISIOTCS WCTHUHHBIMH M
€IMHCTBEHHBIMH JIBUTATEISIMH MATEMATHYECKOI'O MBILILICHUS.

BTopoli 1enp0 u3ydeHusi TeOMETPUM SIBIIETCS MCIIOIb30BAHUE €€ KaK MHCTPYMEHTA MPH PEIICHUM KaK MaTeMAaTHYECKHX, TaK M MPaKTUYECKUX
3aJ1a4y, BCTPEUAIOIINXCS B pealbHOW XU3HH. OKOHUMBIIMK KypC T€OMETPHH IIKOJbHHUK JOKEH OBITh B COCTOSHUHM OIPEIEITUTh T€OMETPHUECKYIO
burypy, onucath CIIOBaMU JaHHBIA YepTEXK WM PUCYHOK, HANTH IUIOMIAh 3€MEIHHOTO Y4acTKa, PACCUMTATh HEOOXOJUMYIO ATUHY ONTOBOJIOKOH HOT'O
Ka0ens uin TpeOyeMble pa3Mephl rapaka Jjisi aBTOMOOUIISI. ITOMY COOTBETCTBYET BTOpPAsi, BBIYMCIUTENbHAS JTUHUS B U3YYCHUH T'€OMETPUH B IITKOJIC.
JlanHas mpakTUYecKas JUHUS SBJSETCS HE MEHee BaKHOM, yeMm mepBas. Emé Ilnaton mpennuckiBai, uTo0bl «rpaxkaane [IpekpacHoro ropojga HA B
KOEM ClTydae He OCTaBJISUIA TE€OMETPHUIO, BEIb HEMATIOBAKHO ke MOOOYHOE €€ MPUMEHEHHUE — B BOSHHOM Jelie J1a, BIPOYEM, U BO BCEX HayKax —
JUTSL JIY4IIEro WX YCBOCHHS: MBI BEllb 3HaeM, Kakas OECKOHEYHas pa3HMIAa CYIIECTBYET MEXJy YEJIIOBEKOM IPUYACTHBIM K TEOMETPUHU U
HEMPUYACTHBIMY». J[JI1 3TOro ydmrento peKOMEHIyeTcs Moa0uparh 3ajavyd MPAKTHUYECKOro Xapakrepa s pacCMaTpPUBAEMBIX TEM, YYUTh JICTCH
CTPOUTH MATEMATUYECKUE MOJEIIH PEAIbHBIX KU3HEHHBIX CUTYalWid, IPOBOJUTH BBIUUCIICHUS U OLIEHUBATh aJ€KBATHOCTDH IOJYYEHHOI'O PE3yJbTaTa.

3



Kpaiine BaxHO MOMYEPKUBATH CBS3M T€OMETPUU C IPYTHMHU IMPEAMETaMH, MOTHBHUPOBATH MCIIOIB30BATh ONMPEACICHUS TC€OMETPUUYCCKUX (PUTYD H
MOHATUN, TEMOHCTPUPOBATh NMPUMEHEHHE MOJYyYEHHBIX YMEHHIl B (U3MKE M TEXHHUKE. DTU CBSI3M HamOosee SpKO BHUIHBI B Temax «BexTopb»,
«TpuroHoMmeTprueckue COOTHOLEHU Y, «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IJIaHy B 8 Kjlacce U3ydaercsl yueOHbli Kypc «['eoMeTpus», KOTOPBIA BKIIOUAET CIEAYIOIINE OCHOBHBIE PA3JIeNIbl COAEPIKAHUA
«['eomerpuueckue GuUrypsl U HX CBOMCTBa», «MI3MepeHHEe T'€OMETPUUYECKUX BEIMYMHY», a Takke «JleKapToBbl KOOPAWHATHI Ha IJIOCKOCTH»,
«Bexropse», «JIBnxenus miockoctu» u «lIpeodpazoBanus mogo0us».

VY4eOHblil M1aH peycMaTpuBaeT U3ydeHUe FeOMETpUHU Ha 6a30BOM ypOBHE, HCXO/ U3 68 yuyeOHBIX 4acOB B y4eOHOM Tofy.

COJAEP/KAHUE YYEBHOI'O KYPCA "TEOMETPUA"

Yersipéxyronpuuku. [lapamienorpamMM, ero npus3Hakud M cBoMcTBa. YacTHbIE cllydau MapajijieiorpaMMmoB (IpsIMOYTOJIBHHUK, poMO, KBajpar), UX
MpU3HAKU U cBocTBa. Tpanenus, paBHOOOKas Tpamnelus, e€ CBoicTBa U Mpu3Haku. [IpsiMoyronbHas Tpanenus.

Merton ynBoenust meauansbl. LlenTpanbHas cummerpusi. Teopema Daneca u TeopeMa 0 IPONOPLUHOHAIBHBIX OTPE3KaxX.

Cpennue nMHUYM TPEYroiabHUKA U Tpaneuuu. L{eHTp macc TpeyronbHuKa.

[Tono6ue TpeyronbHUKOB, kKodhunnent nogodus. [lpusHaku nogodus TpeyronbHUKoB. [IpuMeHenne nogo0us mpy peleHuy MPaKTHUECKUX 3a/1ad.

CpoiicTBa 1uiomazaei reomerpudeckux (uryp. @opmynsl A IIIOMIAAM TPEYrolbHUKA, MapaienorpamMa, pomOa u tpameuunu. OTHOLIEHHE
mIomaaei mogoOoHbIX GUTYP.

Brruncnenue miuomazei TpeyroJibHUKOB B MHOTOYTOJIBHUKOB Ha KJleTyaTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [Tudaropa npu permieHnH MPaKTAISCKUX 3a1a4.

CuHyC, KOCMHYC, TAHTE€HC OCTPOro yria MpsIMOYrOJIBHOIO TpPEeyrosibHUKAa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUrOHOMETpHUYECKHE
¢dbyakuu yrioB B 30°, 45° u 60°.

BrincanHble M UEHTpaJbHBIE YIJIbI, YTOJl MEXAY KacaTEIbHOM M XOpPAOW. YIJIbI MEXKIYy XOpAaMd M CEKyUIMMH. BHucaHHbIE M ONMCAHHBIE
4yeThIPEXYroNIbHUKK. B3aumHoe pacrionoxenue AByx okpyxHocteil. Kacanue okpyxHocreit. OOuiie kacaTelbHbIe K IBYM OKPY>KHOCTSIM.



IVIAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIbTATBI

OcBoenue yuyebHoro kypca «l'eomerpus» IOMKHO oOecreunBaTh AOCTH)KEHHE Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS CIETYIOIIHUX
JUYHOCTHBIX, METANPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro Kypca «I eoMeTpusi» XapakTepH3yITCs:

ITaTpuoTHYecKoe BOCIMTAHME:

MPOSIBJICHUEM HMHTEpeca K TNPOIUIOMY M HACTOSIIEMY POCCHUCKOH MAaTEMAaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JOCTH)KCHHSM POCCHHCKHX
MaTeMaTUKOB U POCCUHCKON MaTeMaTH4YeCKON IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JIOCTHKEHHUH B IPYrUX HayKaxX U MPUKIAIHBIX cepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHITIOMHCHHIO OOS3aHHOCTEH TpakIaHWHA U pealu3allid €ro TMpaB, IMPEACTAaBICHHEM O MaTEeMAaTHYeCKUX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SIBICHUH, MPOIEAYP TPaXKITAaHCKOTO OOIIecTBa (BHIOOPHI, OMPOCHl U TIP.); TOTOBHOCTHIO K OOCYXICHUIO
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKCHHM HayKd, OCO3HAHHEM Ba)KHOCTH MOpajib- HO-3TUYECKUX MPHUHIUIIOB B
JIeSITETLHOCTH YUYEHOT 0.

TpynoBoe BociuTanue:

YCTaHOBKOH Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUUYECKUX 3a/lad MaTeMaTH4YeCKOW HampaBIE€HHOCTH, OCO3HAHHUEM Ba)KHOCTH MAaTEMAaTUYECKOTO
00pa3oBaHMs HA MPOTSHKCHUH BCEH KU3HU IS YCIIENTHON TPOGECCHOHATBFHON ACSITEIFHOCTH U PAa3BUTUEM HEOOXOIMMBIX YMEHHIA,

OCO3HAHHBIM BBIOOPOM M ITOCTPOCHHEM HHJMBHIYyAJbHOW TPAcKTOpUM OOpa3oBaHUS W KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HWHTEPECOB W
OOIIECTBEHHBIX TTOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTaAHNE:

CIIOCOOHOCTBIO K 3MOI[MOHATBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX OOBEKTOB, 3ajlay, PelIeHUH, pacCyKICHUI; YMEHUIO BUIETh
MaTeMaTH4eCKue 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHMS:

OpUCHTAIMEH B JESTSIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEIIOBEKA, IPUPOIBI
U oOlIecTBa, MOHMMAaHUEM MaTeMaTHYECKON HayKu Kak c(epbl 4elOBEYEeCKOW NEesATEIbHOCTH, 3TAaloB €€ pa3BUTHUS M 3HAYUMOCTH Ui Pa3BUTHS
[IUBUJIM3AIUY;

OBJIQJICHUEM SI3BIKOM MaTEMATHKH H MaTEMaTHYECKON KYJIbTYPOH KaK CPEICTBOM ITO3HAHUS MUPA;

OBIIJICHHEM MTPOCTEHIIIMMH HaBBIKAMU HCCIIE0BATEIbCKON IS TEIbHOCTH.

®dDu3znyeckoe BocnuTanue, GpopMupoBaHHe KYJIbTYPbI 310POBbs M IMOLMOHAJIBLHOT0 (0JIArOMOJTYYHsI:



TOTOBHOCTBIO TPUMEHSATH MaTEMaTUYECKHE 3HAHHWS B HMHTEpPEcax CBOEro 370POBbs, BEIEHHUS 3/I0pOBOr0 o0pa3a >KM3HU (3J0POBOEC MHUTAHUE,
cOamaHCUpPOBAaHHBIN PEKUM 3aHATUHN U OTAbIXA, PerysipHas Gu3nyecKasi akTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBbIKA PEGIICKCHH, IPU3HAHUEM CBOETO MPaBa Ha OLIMOKY U TAKOTO K€ MpaBa APYroro 4eaoBeka.

JK0JI0rHYecKoe BOCIIMTAHHE:

OpUEHTAllMEe Ha NMpPUMEHEHHWE MaTeMAaTUYeCKHUX 3HAHUW JUIs pelIeHHs 3a7ad B OOJIACTH COXPAHHOCTH OKpYXKarolleld cpeipbl, IIAaHUPOBAHUS
MOCTYIIKOB M OLEHKH X BO3MOKHBIX IMOCIEACTBUH JJI OKPY>KAIOIIEH Cpeibl;

OCO3HAHUEM I100aNBHOI0 XapaKTepa SKOJIOIMUECKUX MPOOIEM U ITYTEH UX PEIICHHUS.

JIMYHOCTHBIE Pe3yJibTaThl, 00eCleYUBAOIINE ATANTANUI0 00YYAKOIIErocs K M3MEHSIOIMUMCS YCJI0OBHAM COIMAIBLHON U IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICHICTBUSM B YCIOBHSIX HEONPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO IEATEIbHOCTD, B
TOM YHCJI€ YMEHUE YUYUTHCS y IPYTUX JItoJIed, MproOpeTaTh B COBMECTHOM AEATEIbHOCTU HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMH U3 OIbITa
ApPYIruX,

HEOOXOIMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM UuCIie (OPMYIHPOBATH UI€H, TIOHATHUS, TUIIOTE3bI 00 00BEKTAaX U SABICHHUSX, B TOM YHCIIE
paHee He U3BECTHBIX, 0CO3HABATH AC(PUIIMTHI COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTpMEpP, KOPPEKTUPOBATh
NpUHUMAEMbIe PELICHUS U IeHCTBUA, (OPMYIUPOBATH M OLICHUBATH PUCKHU H MOCIEICTBHSL, ()OPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATBI

MeramnpeameTHbie pe3yabTaThl OCBOCHH S MIPOrpaMMBbl y4eOHOro Kypca «"eomeTpusi» XapaKTepU3yIOTCs
OBJIQZICHUEM YHUBEPCAIbHLIMU RO3ZHABAM E/TbHBIMU OCliCEUAMU, VHUBEPCAbHLIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU u
VHUBEPCATIbHBIMU PESYNAMUCHBIMU OeliCBUIMU.

1) VYuueepcanvuvie noznasamenshuie Oeticmausi odecneyusaom @Gopmuposanue 06A308bIX KOSHUMUBHBIX NPOYECCO8 0OYUAouuUxcs (oceoeHue
Memo008 NOZHAHUS OKPYHCAIOUIe20 MUPA, NPUMEHEHUE JI02UYECKUX, UCCIe008ameNbCKUX onepayuti, ymeHuii pabomams ¢ uHgopmayuetr).

Ba3oBble Jioruyeckue aeiicTBUS:

BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKU MATEMaTHYECKUX OOBEKTOB, TOHITUN, OTHOILIEHUI MEXy TOHATUAMH; (POPMYIIUpPOBAThH
OIpeesIeHUs MOHITUI; yCTaHABINBATh CYIIECTBEHHBIH PU3HAK KJIacCU(UKAIIMKM, OCHOBAHHUS JJIs1 0000IEHHUS U CPAaBHEHUS, KpUTEPUH
IIPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U OTPULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOLIHE; YCIOBHBIE,
BBISIBJIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUUs B (paKTax, JaHHbBIX, HAOIIOJEHUSIX U YTBEP)KICHUAX; NIpeiaraTh
KPUTEPUU AJIs1 BBISIBICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;



JIeNaTh BBIBOJIBI C UCTIOJIB30BAHMEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIIOUEHHUH 110 aHATIOTHH;

pa3bupath J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHHH (IIPsMbIE U OT MPOTUBHOI0), MPOBOJIUTH CAMOCTOSTENILHO HECIOXKHBIE JOKAa3aTebCTBA
MaTeMaTH4eCKuX (pakToB, BHICTPAUBATH apTyMEHTAIUIO, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BEIOMpATh CIIOCO0 perieHus yaeOHoM 3a/1aun (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOUPATh HanOoJIee TOXOASIINN C YIETOM
CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble ucciaeaoBaTeJbCKUeE JeHCTBUS:

UCIIOJIB30BaTh BOMPOCHI KAaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HAHUS; (HOPMYIUPOBATh BOIPOCHI, (PUKCUPYIOIIHE IPOTUBOPEUHE, TPOOIEMY,
CaMOCTOSITEIILHO YCTaHABJIMBATH HCKOMOE U JJAHHOE, (OPMHPOBATH TUIIOTE3Y, apT'yMEHTUPOBATH CBOIO TTO3UITUIO, MHCHHCE;

TIPOBOJIMTH IO CAMOCTOSITEIILHO COCTABICHHOMY TIAHY HECTIOXKHBIN SKCIIEPUMEHT, HEOOIBIIIOE HCCIIeIOBAHNE TI0 YCTAHOBJICHUIO 0COOSHHOCTEH
MaTeMaTHYECKOr0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXAY COOO0If;

CaMOCTOSTENLHO (hOPMYITHPOBATH OOOOIICHHS U BBIBOJIBI 110 pe3yiIbTaTaM MPOBEAEHHOT0 HAOIOICHHSI, MICCIIEIOBAHMS, OIICHUBATH JJOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUT;

MPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEATIOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undopmaunmeii:

BBISBIIATHh HEIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALIMH, JaHHBIX, HCOOXOAUMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMPAThH, AaHATTU3UPOBATH, CACTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3IMYHBIX BUIOB U (hOPM MPECTABICHUS;
BbIOMpaTh PopMy IpeacTaBiIeHUs] HH(POPMAIIMK U WILTIOCTPUPOBATH pPelllaeMbIe 3a/1a4l CXeMaMH, TuarpaMMaMu, HHOU rpaduKoi U ux
KOMOUHAIUSIMHU;

OIICHUBATh HAAEKHOCTh HHPOPMAITUU 110 KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM WM CHOPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

2) VHueepcanvHble KOMMYHUKAMUGHDBLE OCUCMEUsL 00eCneuusalom chopmMuposaHHOCIb COYUANbHbIX HABLIKOE 00YUAIOUUXCAL.
OO0menne:

BOCIIpUHUMATh U dJOpMy.HI/I‘pOBaTB CYXXACHHUA B COOTBCTCTBHHU C YCIIOBUSAMHA U LCIISIMU 06HI€HI/I$I; SICHO, TOYHO, I'PaMOTHO BEIpa’XaTb CBOIKO TOYKY
3pEHHsI B YCTHBIX U MUCHBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHHUS 110 X0y PEIICHHS 3a/1a4ui, KOMMEHTHPOBATH TIOYYEHHBIN pe3yIbTarT;

B XO0JIe 00CYKJICHHsI 3a]1aBaTh BOMPOCHI 10 CYIIECTBY 00CYXK/TaeMOl TeMBbI, TPOOJIEMbI, pEIIaeMOM 3aa4H, BRICKa3bIBaTh HJICH, HAIICJICHHBIC Ha

IMOMCK PCHICHUS; COIIOCTABJIATh CBOU CYXKACHUA C CYXXKICHUAMUA APYIUX YHaCTHUKOB JUaJIOora, O6Ha‘py3KI/IBaTI> pasiinuuc u CX04CTBO HO3I/IIII/H\/JI; B
KOPPEKTHOH popMe GpopMymHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;



L] NpCACTABJIATDL PE3YJILTATEI PCIICHMA 3aJa4u, OKCIICPUMEHTA, HCCIICAOBAaHUA, IIPOCKTA, CAMOCTOATCIbHO BI)I6I/IpaTB (bopMaT BBICTYIIJICHHUA C yT-IéTOM
3aj1a4 MPE3CHTAIUN U OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

e TIOHUMATb U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUAYaJIbHON paOOTHI IPU PEIICHUH YUeOHBIX MAaTEMAaTHUECKUX 3aa4;

e TIPUHUMATH LEJIb COBMECTHOH NIESATENFHOCTH, TUIAHUPOBATH OPTaHU3AIIUI0 COBMECTHOM PabOTHI, paclpeaesiTh BUAbI padoT, 10rOBapuBaThCA,
00CYXIaTh MPOIIECC U Pe3yJbTaT PaboThI; 00001IaTh MHEHHS HECKOJIBKUX JIFOICH;

e y4YacTBOBATbh B I'PYMIOBBIX (hopMax paboTsl (00CyXkaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMBI U Jp.);

e  BBINOJHATH CBOIO YaCTh PabOTHI M KOOPAWHUPOBATH CBOM JCUCTBUS C IPYTUMH WICHAMH KOMaH/IbI;

e OIICHMBATh Ka4eCTBO CBOET'O BKJIA/Ja B OOLIMI MPOIYKT MO KPUTEPHIM, CPOPMYIHUPOBAHHBIM YJaCTHUKAMH B3aUMOJICHCTBHSL.

3) Vuusepcanvuvie pezyniamusnsle oeticmsus obecneuugarom Gopmuposanue CMvlClo8blX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCHIU.

Camoopranuszaums:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, arOPUTM PEIICHHS 3a7aud (WM €r0o YacTh), BHIOMPATh CIOCO0 PEIIeHUs ¢ YYETOM UMEIOLIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apIr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHI ¢ y4ETOM HOBOW MH(OpMAInu.

CaMOKOHTPOJIb:

e BJIAJCTH CITIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS ITPOIIECCa M PE3yJIbTaTa PEIICHIS MAaTEMaTHICCKOM 3a/1a4H;

e TIPEIBHACTH TPYIHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPHU PEIICHUHN 33/1a41, BHOCUTh KOPPEKTHUBHI B IEITEIILHOCTh HA OCHOBE HOBBIX
00CTOATEIHCTB, HAWJICHHBIX OMIMOOK, BHISIBIEHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHE PE3yJIbTaTa ACATEIHHOCTU MMOCTABICHHOM €M U YCIOBUSM, OOBACHSITH MPUUMHBI JOCTUKEHUS WU HEAOCTUKEHUS 11ETH,
HaxXOJUTh OMHUOKY, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

INNPEJAMETHBIE PE3YJIBTATHI

OcBoenue yuyebHoro kypca «l'eomerpusi» Ha ypoBHE 8 Kiacca JTOMKHO OOECHeurBaTh JOCTH)KEHUE CIEAYIOIUX MPEIMETHBIX 00pa3zoBaTelbHBIX
pE3yIabTaTOB:

e Pacno3naBaTh OCHOBHBIE BU/IbI YETHIPEX YT OJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BAThCS X CBOWCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.
o IIpuMeHsTH CBOMCTBA TOYKU MIEPECEUCHHS MEIMAH TPEYrolbHUKA (IIEHTpa Macc) B PEIICHUH 3a/1a4.
e Brnazaers moHsTHEM CpelHEN TMHUU TPEYTOJbHUKA U TPANEINH, IPUMEHSITh UX CBOMCTBA MPHU PEIICHUH T€OMETPUUYECKUX 3a]1ay.



ITonb3oBaThes Teopemoint dasneca U TEOPEMOM O MTPONOPILUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PEUICHUS TPAKTUYECKUX 3a1a4.

[TpuMeHsTh MpU3HAKU 1TO100MS TPEYTOIBHUKOB B PEIICHUH F€OMETPUYECKUX 3aad.

[Tonw3oBatecst Teopemoii [Tudaropa m1st perieHnst reOMETPUUECKUX U MPAKTUUYECKUX 3a/1a4.

CTpouTh MaTEMATUYECKYIO MOJIENb B MPAKTUYECKHUX 33]]a4aX, CAMOCTOSATENIBHO AETaTh YEPTEK U Ha XOJUTh COOTBETCTBYIOILIUE JITUHBI.

Bnaners noHsATHAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO YIJIa MPSMOYTOJIBHOIO TPEYT OJIbHUKA.

[Tonp30BaThCs ATUMM MOHATHS MU JUIsl PELICHUS TPAKTUYECKHUX 3a7ad.

BbrumcisTh (pa3muuHbIME CIOCO0AMH ) TUIOIIA b TPEYTOJIbHHUKA H IO MHOTOYT'OBHBIX (QUTYp (MTOTIB3YACH, TJIe HEOOXOJUMO, KAIBKYISTOPOM).
[IpuMeHATh MONy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4aX.

BnaneTs mOHATHAMU BOUCAHHOTO U LIEHTPAIBHOI'O YIJIa, HCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yrilax MeXJly XopJaMH (CeKYLUIMMU) U yriie
MEX1y KacaTeJIbHOM U XOPAOH IIPU PEIICHUHA I€OMETPUYECKUX 3a/1a4.

Biiaiete noHATHEM OMMCAHHOTO YETHIPEX YT OIbHUKA, IPUMEHITh CBOMCTBA ONMCAHHOIO YETHIPEX YT OJIBHUKA [IPU PELICHUH 3a4a4.

[IpuMeHsTh MOTyYEHHBIE 3HaHUSI Ha MPAKTUKE — CTPOUTHh MATEMAaTHUYECKUE MOJIENH I 3a7a4 PealbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLINE
BBIYUCIICHHSI C IPUMEHEHUEM 1101001s1 M TPUTOHOMETPHH (IIOJIB3YACH, T HEO0OXO0AUMO, KaIbKYISTOPOM).



ConeprxaHue yueOHOro nmpeamera

HasBanue teMnl

Komnu
€CTBO
4acoB

@DopMbl OpraHu3aIui YIeOHBIX 3aHSTUI

OcHOBHBIE BUIbI YU€OHOM
JIeATEIbHOCTH

YeTsIpexyrolbHUKU

12

YPOK, IPAaKTUKYM, KOHTpoJbHast padora (1)

N300pakaTh 1 HAXOIUTH Ha YepTexKax
YETBIPEX YT OJIBHUKYU Pa3HBIX BUJIOB U
uX 31eMeHThl. PopMynupoBaTh
OIpeIeJICHUS: TapajuIeorpamMma,
psIMOYTOJIbHUKA, poM0Oa, KBajipaTa,
Tpanennu, paBHOOOKOH Tparnenum,
PSIMOYTOJIBHOM Tpareru.
I[OKa?;I)IBaTI) " UCIIOJIB30BaTh IMPpU

PCLICHUHU 3aJia4 ITPU3HAKHU U CBOICTBA:

napajuienorpamma, NpsiMoyrojibHUKa,
poMOa, KBajpaTa, TpareiuH,
PaBHOOOKOM TpameIuu,

IIPSIMOYT OJIBHOM TPAIlCLIVH.
[IpuMeHATh METOJ yIBOCHUS
MeMaHbl TPEYTOJbHUKA.
Hcnonb30BaTh HUPPOBBIE PECYPCHI
JUISL UCCIIEIOBAHMS CBOWCTB
n3y4aeMbIX GUryp. 3HaKOMHUTHCS C
HCTOpUEN Pa3BUTHUSI TEOMETPUU

Teopema @aneca u
Teopema o
MPOMOPLIMOHATIBHBIX
OTpe3Kax, Mmoj00HbIe
TPEYTr OJIbHUKU

15

YPOK, pEIlICHHE 3a/1a4 CEMUHAp, IPAKTHKYM,
TeOMETPUIECKHE TOCTPOEHHUSI, BHIBOJT 1
JI0KA3aTeIbCTBO CBOMCTB . 3a4eT. KOHCYIbTAIIHS,
KOHTpOJIbHAs pabora (2)

IIpoBONUTE MOCTPOEHHUS C ITIOMOILBIO
LUPKYJIS U JIMHEHKHU C UCIIOJIb30BAHNE
TeopeMbl Dajieca U TEOPEMBI O
IIPONOPLMOHAIIBHBIX OTPE3KaXx,
CTPOUTH YETBEPTHIN
IIPONIOPLIMOHAIIBHBINA OTPE3OK.
IIpoBOINTE NOKA3aTENBCTBO TOTO, UTO
MEMAHbI TPEYT OJIbHUKA

10



MEPECEKAIOTCS B OJJTHOM TOUKE, U
HaxOJUTh CBA3b C LIEHTPOM Macc,
HaxXOAWUTb OTHOLICHUC, B KOTOPOM
MEOUaHBI ACTIATCA TOYKOH UX nepe
cedenus. Haxoauts nmogobHbIe
TPEYTOJIbHUKU Ha T'OTOBBIX YEPTEXkKaAX
C YKa3aHHEM COOTBETCTBYIOIIUX
MpPU3HAKOB MoAo0us. Pemats 3agaun
Ha M0100HBIE TPEYTOJIbHUKH C
ITOMOIIBIO CAMOCTOSATEIBHOT O
MTOCTPOEHUS YEPTEIKEN U HAXOXKICHUS
OJJOOHBIX TPEYTOJIbHUKOB.
IIpoBonTE OKa3aTeNbCTBA C

HCIIOJIb30BAHUEM IIPHU3HAKOB HO,I[O6I/IH.

Jloka3bIBaTh TpU MPU3HAKA TOAOOUS
TpeyrojabHUKOB. [IpuMeHaTh
MOJTyYeHHbIE 3HaHUS MIPU PEeIIeHUN
rEOMETPUUYECKUX U IPAKTUYECKUX
3aJa4. 3HAKOMUTBCS C UICTOpUEH
pPa3BUTHUS TEOMETPUH

ITnomans. Haxoxaenue
TLIOMIACH
TPEYTroJbHUKOB 1
MHOT'OYTOJIbHBIX (pHUTYP.
ITnomany moxoOHBIX

¢uryp

14

VYpok. pelieHue 3a1ad, MPaKTUKyM, T€OMETPHUCCKHE
IMMOCTPOCHMS, IPUMCHCHHC CBOICTB TCOMETPHUICCKUX
00BEKTOB KOHTpOJIbHAs paboTa (3)

OBnazsieBaTh MEPBUYHBIMU
IpeJIcTaBlIeHUIMU 00 o0uieit Teopun
momaan (Mepol), popmMynupoBaTh
CBOICTBA IJIOLIA/IN, BEISICHITH UX
HArJSIHbIA CMBICT. BBIBOIUTH
(hOpMYITBI TTOIIA TN
napasuieJiorpaMMa, TpeyrojibHUKa,
Tparnenuu u3 GopmMyssl IIIOMIAAN
MPSIMOYTOJIbHUKA (KBajpaTa).
BreiBomuTh OpMYIHI IITOMIAAH
BBIITYKJIOI'O YETBIPEX YT OJIbHUKA Yepe3
JIMarOHAJIM ¥ YroJl MEXKIY HUMH.

11



Haxoauts momanu ¢uryp,
M300paKEHHBIX HA KJIETYaTON Oymare,
UCIIONb30BaTh pa3OueHne Ha YacTH U
noctpoenue. Pa3oupars mpumepsr
MCIIOJIb30BaHMS BCIIOMOTaTeIbHON
TUTOIIA U ATIST PEIICHUS
reoMeTpuyecKknx 3aaad. Haxoaure
TJIOMIAN TTOIOOHBIX (UTYP.
BbraucnsaTh miomaan pa3auaHbIX
MHOTOYTOJTBHBIX (puryp. Permmare
3aJ]a4y Ha TUIOMIAb C MPAKTUYECKUM
CO JIepyKaHUuEeM

Teopema [Mudaropa u
Havajga TPUTOHOMETPUH

10

VYpok. perieHue 3a/1a4, MPaKTUKyM, TE€OMETPHUCCKHE
HIOCTPOCHHSI, IPUMEHEHHE CBONCTB r€OMETPUYCCKUX
00BEKTOB KOHTPOJIbHAsS paboTa (4)

JlokaseiBath Teopemy [Iudaropa,
HCIIOJIb30BaTh €€ B MPAKTUYECKHUX
BBIUHCIEHUAX. DOPMYIHpPOBATh
OIpeiesICHUs] TPUTOHOMETPUYECKHUX
(GyYHKIHI OCTPOro yria, mpoBepsTh UX
KOPPEKTHOCTh. BBIBOIUTH
TPUTOHOMETPUUYECKUE COOTHOLIEHUS B
MPSAMOYTOJIBHOM TPEYT OJIbHUKE.
HccnenoBarh COOTHOIIEHUS MEXY
CTOPOHAMU B IIPSIMOYT OJIBHBIX
TPEYrojbHUKAX ¢ yriiamu B 45° u 45°;
30° u 60°. Ucnionb3oBaTh GOpMYIIBI
IIPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO IS
HAX0)KJIEHUSI COOTHOLIEHUN MEXIY
TPUTOHOMETPUYECKUMHU () YHKIUSIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.
[IpuMeHATH NOTyYEHHbIE 3HAHUS U
YMEHMS IPU PELICHUH MPAKTUYECKUX
3a/1a4. 3HAKOMUTHCS C UICTOPHUEI

12



Pa3BUTHUA I'COMCTPUU

VYTIIbI B OKPY>KHOCTH.
BrircanHble ¥ ONKMCaHHBIC
YEeTHIPEX YT OJIbHUKH.
KacarenrHpie k
okpyxxHoctH. Kacanue
OKPYXHOCTH.

13

YPOK, MPAKTUKYM, KOHTpOJbHas paborta(5,6)

®opMyIUpOBaTH OCHOBHBIE
ONpPENEIICHUS, CBSI3AHHBIE C YIIaMU B
Kpyre (BIMCAHHBIN yroi,
HEHTpaJIbHBIN yromn). Haxonuts
BIMCAHHBIE YIJIbI, ONIUPAOIIHECS HA
OJIHY IYT'Y, BBIYUCIIATH YTJIbI C
TTOMOII[BIO TEOPEMBI O BITUCAHHBIX
yIJIax, TEOPEMBI O BIIUCAHHOM
YETBIPEX YT OJIbHUKE, TEOPEMBI O
LEeHTpaJIbHOM YyrJie. MccnenoBath, B
TOM YHCII€ C TTOMOIIBIO TUPPOBBIX
peCypcoB, BIIMCAaHHbBIE U OMTMCAHHBIC
YETHIPEX YT OJIbHUKH, BEIBOAUTH UX
CBONCTBA U ITpU3HaKu. lcnons3oBaTh
ATH CBOWCTBA U NMPU3HAKU MIPU
pelIeHNUH 33124

IToBTOpenue u
000011eHe

YPOK. IPaKTUKYM, KOHCYJIbTALIMs], KOHTPOJIbHAs
pabota (uTorosas)

Pemats 3aaun Ha MOBTOpEHHUE,
WILTIOCTPUPYIOIUE CBS3H MEXKIY
Pa3IMYHBIMH YacTAMH Kypca;

Bcero

7 KOHTPOJIbHBIX padoT,

13



Ka.neﬂ)lapﬂo — TEMATHYECKOC INIAaHUPOBAaHHUE

Ne Tema ypoka KonnuecTtBo yacos LHOP
Ne y4eOHO
ypoKa | Heaeau
1. |1 Mapannenorpamm u ero cBOMCTBa http://resh.edu.ru/;
infourok.ru
2. 1 Mpu3HaKku napannenorpamma http://resh.edu.ru/;
infourok.ru
3. 2 Pom6, ero cBOICTBa M NPU3HAKM http://resh.edu.ru/;
infourok.ru
4, |2 MPAMOYroNbHMK, €ro CBOMCTBa U NPU3HaKM http://resh.edu.ru/;
infourok.ru
5. |3 KBazpaT, ero CBOICTBA U NPU3HaKK http://resh.edu.ru/;
infourok.ru
6. |3 Tpaneuus. NpAMoyronbHas TpanewLus. http://resh.edu.ru/;
PaBHOGeapeHHas Tpaneums. CBolicTBa infourok.ru
paBHObeApeHHOM Tpaneuun
7. |4 Mpu3HaKK paBHObeApeHHOM TpaneLum http://resh.edu.ru/;
infourok.ru
8. 4 CBolicTBa U NPU3HaAKKU Tpaneumm

.JononHnTenbHble NOCTPOEHUA B Tpaneumm

http://resh.edu.ru/;
infourok.ru

14




9. PelleHMe NPaKTUYECKMX U NPUKAALHbIX 334a4 http://resh.edu.ru/;infourok.ru
10. YaBOeHMe MeAnaHbl. LieHTpanbHas cummeTpus http://resh.edu.ru/;
infourok.ru
11. O606LLEeHNe 1 KOHTPOIb MO TEMe http://resh.edu.ru/;
"YeTbipéxyronbHukn" infourok.ru
12. CpeaHAA IMHNUA TPeYroNbHMKa http://resh.edu.ru/;
infourok.ru
13. CBOWCTBA CpeAHe NMHUM TPeYroNbHUKa http://resh.edu.ru/;
infourok.ru
14. CpepgHaa nmHma Tpaneuumn. CeoiicTBa cpeaHeit http://resh.edu.ru/;
JIMHWK TpaneLuum infourok.ru
15. PelleHne NPaKTUYECKUX M NPUKAAAHbIX 3343 http://resh.edu.l‘u/;
infourok.ru
16. Teopema Paneca http://resh.edu.ru/;
infourok.ru
17. Teopema 0 NPOMNOPLMOHA/BHbIX OTPE3Kax http://resh.edu.ru/;
infourok.ru
18. PelleHMe NPaKTUYECKMX M NPUKNAAHbIX 33434

http://resh.edu.ru/;infourok.ru

15




19. | 10 MocTpoeHne YeTBEPTOro NPONOPLMUOHAILHOTO http://resh.edu.ru/;
oTpeska infourok.ru
20. | 10 CBOICTBA LLEHTPa MAcc B TPEYrONbHUKE http://resh.edu.ru/;
infourok.ru
21. |11 Nopo6ue duryp. MpusHaku nogobums http://resh.edu.ru/;
TPeyronbHUKOB infourok.ru
22. |11 MepBblii NPM3HaK NoA06MA TPeyrosbHUKOB http://resh.edu.ru/;
infourok.ru
23. |12 BTopoit npu3Hak nofo6us TpeyroNbHUKOB http://resh.edu.ru/;
infourok.ru
24. | 12 TpeTuii NpusHaK NoA06MA TPeyroNbHUKOB http://resh.edu.ru/;
infourok.ru
25. |13 PelleHMe NPaKTUYECKMX M NPUKAAHbIX 33434 http://resh.edu.ru/;
infourok.ru
26. |13 PelleHMe NPaKTUYECKMX M NPUKNAAHbIX 33434 http://resh.edu.ru/;
infourok.ru
27. | 14 O606LLEeHNe 1 KOHTPOb MO Teme "Teopema http://resh.edu.ru/;infourok.ru
®aneca v nofobHble TpeyronbHUKN"
28. |14 Mnaowaab. Popmynbl naowagm

NPAMOYronbHUKa, KBagpaTa

http://resh.edu.ru/;
infourok.ru
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29. |15 Mnowaau duryp Ha KnetyaToit Gymare http://resh.edu.ru/;
infourok.ru
30. |15 dopmybl NIOLWAAM TPEYFONbHUKA, http://resh.edu.ru/;
napasnenorpamma Yepes OCHOBaHMA U BbICOTY infourok.ru
31. |16 dopmynbl NIOWAAM TPEYrobHUKA, http://resh.edu.ru/;
napannenorpamma Yepes OCHOBAHMA 1 BbICOTY infourok.ru
32. | 16 dopmybl naowaan Tpaneuumn yepes ocCHoBaHuA http://resh.edu.ru/;
W BbICOTY infourok.ru
33. |17 PelleHMe NPaKTUYECKMX M NPUKNAAHbIX 33434 http://resh.edu.ru/;
infourok.ru
34. |17 BbluncaeHWe naowaaei CokKHbIX Guryp http://resh.edu.ru/;
infourok.ru
35. |18 MeToga, BcnomoraTenbHOM naowaam http://resh.edu.ru/;
infourok.ru
36. | 18 PelleHMe NPUKNALHbIX M NPAKTUYECKUX 3a4aY http://resh.edu.ru/;infourok.ru
37. |19 OTHOLIEHMe NowWwaaei TpeyronbHUKOB € 06LMM http://resh_edu_ru/;
OCHOBaHWeM Uu obLlelt BbiIcOTOM infourok.ru
38. |19 OTHOLLEHWeE NNoLWazAei TPeyroNbHUKOB C http://resh.edu.ru/;

PaBHbIMW yIrnamu. OTHOWweHune I'I!10LI.I,a,£I,El71
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NoAo6HbIX TPEYroNbHUKOB

infourok.ru

39. |20 PelneHne npaKTUYECKNX U NPUKNAAHbIX 3343y http://resh_edu_ru/;
infourok.ru
40. | 20 PelleHne NpaKTMHECKNX N NPUKNaAHbIX 3aau http://resh.edu.ru/;
infourok.ru
41. | 21 O606uieHne 1 KOHTPOb No Teme "lMnowaap" http;//resh_edu_ru/;
infourok.ru
42. 121 Teopema Mudaropa http://resh.edu.ru/;
infourok.ru
43. | 22 PeleHune NpaKTMHECKUX U NPUKNaAHBIX 33434 http://resh.edu.ru/;
infourok.ru
44, | 22 O6paTtHaa Teopema Mudaropa http://resh.edu.ru/;
infourok.ru
45. |23 OnpepaeneHune TPUroHoMeTpUHeCKnX GyHKLMA http://resh.edu.ru/; infourok.ru
ocTporo yrna. TpuroHomeTpuyeckme
COOTHOLLEHUA B NPAMOYTO/IbHOM TPEYro/IbHUKeE.
CooTHOLLEHNA B NPAMOYTO/IbHbIX TPEYroIbHMKax
c yrnamu B 30, 45, 60 rpagycos
46. | 23 ®opmynbl npueegeHna. OcHoBHOe http;//resh_edu_ru/;
TPUrOHOMETPUYECKOE TOXAECTBO infourok.ru
47. | 24 PelueHne npaKTMUECKNX M NPUKNAAHBIX 33jay http;//resh_edu_ru/;
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infourok.ru

48. | 24 0606LeHMe 1 KOHTPOAb No Teme "Teopema http;//resh_edu_ru/;
Mugaropa” infourok.ru

49. | 25 OKPYXHOCTb, €€ 31eMeHTbl 1 1X CBOICTBA http://resh.edu.ru/;

infourok.ru

50. | 25 OnuncaHHan OKPY>KHOCTb TPeYrosibHWKa, Teopema http://resh.edu.ru/;
0 nepeceyeHnmn cepevHHbIX NepneHanKyNAaApos infourok.ru

51. | 26 KacaTtenbHan K okpy>kHocTu. CBoOiCTBa http://resh_edu_ru/;
KacaTe/ibHbIX infourok.ru

52. | 26 CBOICTBO OTPE3KOB KacaTesbHbiX. CBONCTBO http://resh.edu.ru/;
LLeHTPa OKPYXXHOCTM, BNUCAHHOW B Yron. infourok.ru
CBOWMCTBO M NpU3HaK YeTbIPEXYrosIbHMKA, '
OMMCAHHOrO OKOJI0 OKPY}HOCTK

53. | 27 B3anmHOe pacnonoxeHune Asyx OKPYXHOCTEN. http;//resh_edu_ru/;
KacaHue AByx OKpy*KHOCTeM infourok.ru

54. | 27 BnuncaHHaa OKpy>KHOCTb TPeYro/sbHMKa; CBONCTBA http://resh_edu_ru/;infourok_ru
LLeHTpa BNMCaHHOMN B TPEYroNbHUK OKPYXXHOCTH

55. |28 dopmyna niowaam TpeyrosbHUKa Yepes paauyc http;//resh_edu_ru/;
BMMCAHHOM OKPYXHOCTM M ero NonynepumeTp infourok.ru

56. | 28 O606weHMe 1 KOHTPOAb No Teme "OKpPYKHOCTU

W KacaTefbHble"

http://resh.edu.ru/;
infourok.ru
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57. |29 Yribl, BAMCAHHbIE B OKPYXHOCTb. LieHTpasibHbIv http;//resh_edu_ru/;
yron. Teopema 0 BMMCaHHOM yrie infourok.ru

58. |29 CBOWCTBA M NPU3HAKM BMUCAHHDbIX http://resh_edu_ru/;
YeTbIPeXyrosbHUKOB infourok.ru

59. | 30 IMT TOueK, U3 KOTOPbIX AAHHbIN OTPE3OK BUAEH http;//resh_edu_ru/;
noJ, NOCTOAHHbBIM YI/IOM infourok.ru

60. | 30 Yron mexay KacateslbHON 1 XOPA0W OKPYKHOCTH http;//resh_edu_ru/;

infourok.ru
61. |31 PelueHne npaKTMUECKNX M NPUKNAAHBIX 33jay http;//resh_edu_ru/;
infourok.ru

62. |31 0606LeHME 1 KOHTPO/Ib N0 Teme "BrnncaHHble http;//resh_edu_ru/;
yrel” infourok.ru

63. |32 0606LeHMe 1 KOHTPOAb No Teme "Yrbl n http;//resh_edu_ru/;infourok.ru
OKpY*KHOCTK"

64. | 32 MosTOpeHwme. MNiowanb YeTbIPEXYroNbHUKOB, http;//resh_edu_ru/;
TpeyronbHuKa. Teopema MNudaropa infourok.ru

65. | 33 MosTopeHwme. MNpnsHakn nogobua http://resh.edu.ru/;
TpeyrosbHMKoBIPONoOpLMOHabHbIE OTPE3KM. infourok.ru
Teopema Paneca

66. | 33 MNMosTopeHne. OKPYHKHOCTb M KacaTeslbHble

http://resh.edu.ru/;
infourok.ru
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67.

34

NosTopeHue. BnucaHHbIe yribl

http://resh.edu.ru/;
infourok.ru

68.

34

0606LweHMe 1 KOHTPO/Ib MO Kypcy reomeTpun 8
Knacca

http://resh.edu.ru/;
infourok.ru
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JIueT nonmoJiHeHUH ¥ U3MEeHEHUu M

JononHeHusa, usmeHeHuA

Darta CornacoBaHue ¢ agMUHUCTPaLMEA
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