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IHOACHUTEJIBHAS 3AIIMCKA

l'eomeTpusi KaK OAMH M3 OCHOBHBIX pa3lejioB IIKOJBHOH MaTeMaTHKH, UMEIOUIMH CBOEH MeNbl0 00eCHeuuTh M3YyYeHHUE CBOWMCTB M pa3MepoB (uryp, ux
OTHOUICHWH M B3aUMHOE PACIOJIOKCHUE, OMUPAETCsl Ha JIOTHYECKYIO, OKa3aTeNbHYIO0 JHHUIO. L[eHHOCTh M3y4YeHHs reOMETpUH Ha YpOBHE OCHOBHOTO OOLIETO
00pa30oBaHUsl 3aKIIOYACTCA B TOM, YTO OOYUYAIOMIMKCS YUHUTCS POBOAUTH TOKA3aTENbHbIE PACCYKACHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUECHUS, JOKa3bIBaTh HCTUHHBIC
YTBEPKACHUSI M CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOANUTH PACCYKICHUSI «OT MPOTHBHOIOY», OTIMYATH CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHHIC
YTBEpKICHUS.

Bropoii menplo n3ydeHus TeOMEeTpur SBJISETCS HCIOJb30BaHME €€ KaKk MHCTPYMEHTa NpU pPEUIeHUM KaK MaTeMaTH4eCKHX, TaK M TPaKkTUYeCKHX 3ajad,
BCTPEYAIOLINXCSI B peanbHON XU3HU. OOydaromMNCs NODKEH HAy4UTbCS OINPEICIUTh T'€OMETPUYECKyIo (Urypy, ONMMcaTh CIIOBAMU JaHHBIM Y4epTEX HIM PUCYHOK,
HallTW MJomazb 3eMENbHOI0 y4yacTKa, paccyuTaTh HEOOXOAMMYIO AJIMHY ONTOBOJIOKOHHOTO KaOess wiu TpeOyeMble pa3Mephl rapaxa Ijis aBTOMOOWIA. DToMy
COOTBETCTBYET BTOpAs, BBIYMCIMTENbHAS JIMHUS B H3y4Ye€HHMHM reoMeTpud. [Ipu pemieHun 3amad NpakTHYECKOTO XapakTepa OOYYaroOLIMHCS Y4YUTCS CTPOHUTH
MaTeMaTHYECKHE MOJEIN PeajIbHbIX )KU3HEHHBIX CUTYALMH, IPOBOANTH BHIYNCIICHHS U OLICHUBATh aACKBATHOCTH ITOJYYEHHOTO PE3yJIbTata.

Kpaiine BaxxHO MOTYEPKUBATH CBS3M T'€OMETPUHU C APYTUMH YYeOHBIMH NpPEAMETaMH, MOTHBUPOBATH HCIOJIb30BATh ONpPENENICHUs] TeOMETpUIeCKuX Guryp u
MOHATHH, IEMOHCTPUPOBATh IPUMEHEHHE ITOIyUYCHHbIX YMEHUI B (pr3KKe U TeXHUKE. DTH CBSA3M HauOoJjee sIpKo BUAHBI B TeMax «Bektopel», «TpuroHomerpuueckue
COOTHOIIeHU», «MeTtox koopauHat» u «Teopema [ludaropay.

YueOusii kypc «l'eomeTpus» BKIIOYAET CJEIyIOIIAE OCHOBHBIE pasfenbl coiepxanws: «['eomerpudeckne QUrypsl W WX CBOiicTBa», «3mepeHue
reOMETPUUYECKHUX BETMUUH», «/leKapTOBbI KOOPIMHATHI Ha INIOCKOCTH», «BeKTOpb», «/IBrkeHus miockoctuy, «IIpeodpazoBanus nogoous».

Ha uzyuenmne yde6HOTO Kypca «I'eomerpus» otBomutcst 204 gaca: B 7 xiacce — 68 gacoB (2 vaca B Hemenro), B 8 kiacce — 68 dacoB (2 gaca B HeJenmo), B 9
Kiracce — 68 JacoB (2 gaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KJIACC

Havanenbeie nonstus reomerpuu. Todka, mpsimasi, OTpe3OK, Jy4. Yron. Buasl yrnos. BepTukanbHble M CMEXHBIE yIibl. buccexkrpuca yria.
Jlomanas, MHOTOYronbHUK. [lapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBa OCEBOM cCUMMETpuH. [IpuMepsl CUMMETPHUH B OKPY>KaIOIIEM MHpE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LUPKYIIS U JInHeiku. TpeyroasHuk. BeicoTa, Meanana, GMcceKkTprca, UX CBOMCTBA.

PaBHOOE1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CaolicTBa ¥ NPU3HAKY NapajliebHbIX OpsiMbIX. CyMMa yIJioB TpEeYroibHUKA. BHEIIHNE yIriibl TpeyroybHUKA.

[Ipsamoyronbublii  TpeyroabHUK. (CBONCTBO MeQuaHbl NIPSIMOYTOJBHOTO TPEYrOJbHUKA, NPOBEAEHHOM K runoreHyse. l[Ipu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTrobHBIN TPEYroabHUK ¢ yriioM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JIMHE JIOMAaHOW, TeopemMa O OoiiblieM yrie W OOJbIIeH CTOpOHE
TpeyrojabHuKa. lleprenauKynsp u HakJIOHHAsL.

I'eomeTprueckoe MecTo Touek. buccekTpuca yria u cepeJuHHBINA NEPIEHIUKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE MECTa TOYEK.

OKpy’KHOCTb M KpYT, XOpAa U AUaMETpP, UX CBOICTBA. B3auMHOE pacnonoxeHue OKpyKHOCTH U npsiMoil. KacaTenbHas U cexylas K OKpYKHOCTH.
OKpy>KHOCTb, BIIUCAHHAs B yroj. BrimcanHast 1 onvcanHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YetripéxyronbHuku. Ilapannenorpamm, ero npu3Haku M cBoWcTBa. YacTHbIe cllyyad HapajiesiorpaMMOB (IPSMOYTOJIBHUK, poMO, KBajpaT), UX
NPU3HAKK U cBOMCTBa. Tpaneuus, paBHoOoKas Tparnemnus, e CBONCTBa U NMpu3Haku. [IpsmoyronpHas Tpaneuus.

Meron yaBoenust Mequansl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 NPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEeYroibHHUKA U Tpanenuu. L{enTp Macc TpeyroibHuKa.

[TonoOue TpeyroabHUKOB, KO3 uUIMEeHT nonodus. IlpuzHaku momodus TpeyroibHUKOB. IlpumMeHeHHe MOa00MS NMPH PEIIEHUH MPAKTUYECKUX
3a/1a4.

CaoiicTBa muiomaneil reomerpuueckux ¢uryp. @opMyinsl Uil IJIOMAAN TPEYrojbHUKA, HapasuienorpaMma, pom6a u Tpaneuuu. OTHOIIEHHE
rionaien mofooHbIX GUryp.

Beruucnienue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI'€HC OCTPOrO yIja MPsSMOYTOJIBHOTO TpPEeYroibHHKAa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpPUrOHOMETpUYECKHE
¢bynkun yrinos B 30, 45 u 60°.



BrnucanHbple M LEHTpaJbHBIC YIUIBI, YroJl MEKJY KacaTelIbHOM M XOPAOM. YTIbl MEXAY XOpJaMU U CEKyIIMMH. BIucaHHBIE M ONMCAaHHBIE

4eThIpEXYroNbHUKHY. B3anMHOe pacrionokeHue qByxX okpyxHocTeld. Kacanue okpyxkHoctei. O01e kacaTelbHbIe K IBYM OKPYXHOCTSIM.
9 KJIACC

Cunyc, kocunyc, Tanreac yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbl MPUBEACHUS.

Pemenue TpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHMHYCOB. PellieHne NMpakTUYeCKUX 3a7ad C MCIOJIb30BaHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMbI CHHYCOB.

[Ipeo6pa3zoBanue nonodus. [lomobre coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpon3BeeHUN OTPE3IKOB XOP/I, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYILNX, TeOpEeMa O KBaApaTe KacaTelbHOM.

Bexrop, nnuHa (MOayJib) BEKTOpa, COHAIIPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOXKHO HAIPABIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpallud HaJl BEKTOopamu. PasnokeHue BEKTOpa MO JABYM HEKOJUIMHEAapHBIM BekTopam. KoopaunaTel BekTopa. CKalsipHOE IMPOU3BEICHHUE
BEKTOPOB, IPUMEHEHHUE JJIsl HAXO0XKACHUS JJIMH U YTIIOB.

JlexkapToBbl KOOPAMHATHI HAa IJIOCKOCTU. YPaBHEHHs MPSIMOM U OKPYKHOCTH B KOOpAHMHATAX, MEpeceYeHHe OKPYKHOCTeH U MpsaMbIX. MeToj
KOOPJMHAT U €r0 MPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[7TMHA OKpy>kHOCTU. ['pagycHas u paauanHas Mepa yriia, BEIYMCICHUE JJIMH IyT OKpykHOcTel. [1nomans kpyra,
CEKTOpa, CErMEHTA.

JIBU>KeHHUs TIJIOCKOCTH ¥ BHYTPEHHUE CUMMETpun (GuUryp (s1eMeHTapHbie npeactaBienus). [lapannensasiii nepenoc. [ToBopor.

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOrpaMMbl yUeOHOTo Kypca «l eoMeTpus» XapaKkTepu3yroTcs:

1) naTpuoTHYecKkoe BOCIIMTAHME:

IIPOABJIICHUEM HMHTEpPECa K IPOIIIOMY M HACTOAIIEMY pOCCHfICKOfI MaTeéMaTHKH, INECHHOCTHBIM OTHOIICHHEM K JOCTHXKCHUAM pOCCHﬁCKHX MAaTEMATUKOB U
POCCHIICKOI MaTeMaTHUECKOH IIKOJIBI, K HCIIOJIHb30BaHHUIO ATHX JIOCTH)KEHUH B APYTHX HAYKax M NPUKIIaTHBIX cepax;

2) rpaxkaaHcKoe U IyXOBHO-HPABCTBEeHHOE BOCIMTAHUE:

FOTOBHOCTHIO K BBIITOJIHEHHIO O0SI3aHHOCTEH TpaXagaHMHa MW peajln3alru €ro IpaB, HNPEIACTABICHUEM O MATCMATHYCCKHX OCHOBax ®YHKHHOHHp0BaHHH
Pa3IMYHBIX CTPYKTYP, SBJICHUH, IPOIEAYp TPakIaHCKOro o0IecTBa (HalpuMep, BHIOOPHI, OMPOCHI), FTOTOBHOCTBHIO K 00CY)KJICHUIO STHUYECKHUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYCCKHUM ITPUMCHCHUEM Z[OCTI/I)KCHI/Iﬁ HayKHW, OCOBHAHUEM Ba>KHOCTU MOPAJIBHO-OTHUYCCKHUX IMMPUHIIUIIOB B A€ATCIbHOCTH yT-IéHOFO;

3) Tpya0BOE BOCIIMTAHME:



YCTaHOBKOHM Ha aKTHBHOE y4acTHE B PELICHUU NMPAKTUUECKUX 3aJauy MaTeMaTUYEeCKOI HalpaBJICHHOCTH, OCO3HAHHEM BaXXHOCTU MaTeMaTHYECKOro 00pa30BaHUsA
Ha NPOTSDKEHUM BCEH JKU3HM Ui YCHEIIHON Npo(eCCHOHATIbHOM NESITENbHOCTH M PAa3BUTHUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U IOCTPOCHUEM
WHIUBUAYAIbHON TPAEKTOPUH 00Pa30BaHMA U KU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTH4eCKUX OOBEKTOB, 3a/Jad, PpEIIECHWH, pacCyXIEHHWH, YMEHHIO BHUAETh
MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI0 MIO3HAHUS:

OpHEHTAlMEeH B IEATENFHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS YeIOBEKa, MPUPOABI U OOIECTBa,
MOHUMaHUEM MaTeMaTHYeCKON HayKH KakK c()ephl YeIOBEUECKON AEATEIbHOCTH, STAoB €€ pa3BUTH U 3HAYMMOCTHU IS Pa3BUTHUS UBIIU3AINU, OBJIaICHIEM SI3BIKOM
MaTeMaTHKH U MaTeMaTHYeCKON KyJIbTypoi KaKk CpeICTBOM MO3HAHUS MUpPa, OBJIAJeHHEM ITPOCTEHITMMHI HaBbIKaMU MCCIIEI0OBATEIbCKOM e TeIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, popMrupoBaHe KyJbTYPbl 310POBbSI H IMOLMOHAILHOIO 0J1arONOIyYus:

TOTOBHOCTBIO ITPUMEHSITH MaTEMAaTUUECKUE 3HAHHS B MHTEPECaX CBOETO 3JJ0POBBS, BEACHUS 3J0POBOTO 00pa3a »H3HU (3J0POBOE MHUTaHKE, COAaHCUPOBAHHBIN
PEXUM 3aHATHH U OTABIXA, PEryIapHas GU3NIEcKasi aKTUBHOCTH), c(hOPMUPOBAHHOCTHIO HaBbIKa pedIeKcHu, MPU3HaHNEM CBOETO MpaBa Ha OIIMOKY M TAKOTO JKe TpaBa
JPYyTOTo 4eJI0BeKa;

7) 3K0JI0THYeCKOe BOCIINTAHME:

OpHEHTAllMeH Ha MPUMEHEHNE MaTeMaTHUECKIX 3HAHUHN sl pelieHHs 3a7iad B 00JIaCTH COXPAaHHOCTH OKPYXKAOIIEH Cpe/ibl, JIaHUPOBAHUS TIOCTYIIKOB U OLIEHKH
WX BO3MOYKHBIX TTOCIIEICTBHM AJISI OKPY KAIOLIEeH Cpe/ibl, 0CO3HAHUEM TTI00AILHOTO XapaKTepa KOJIOTHIECKUX Mpo0IeM 1 MyTel nX penieHus;

8) ajanTanus K M3MEHAIIMMCH YCJIOBUAM COUATBLHOI U PUPOAHOI cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIOBHUSIX HEOMPEIEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEeSTeTbHOCTh, B TOM YHCIE
YMEHHUE YUUThCS y APYTHX JIFOJIeH, TPHOOPETaTh B COBMECTHOM JIESITEIEHOCTH HOBBIE 3HAHUS, HABBIKH U KOMIIETEHIINU U3 OTBITA APYTHX;

HEOOXOJIMMOCTBIO B ()OPMHPOBAHMH HOBBIX 3HAHWH, B TOM YHCiIe (OpPMYyIHpPOBATH WAEH, NOHSTHS, THIOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YHCIIC paHee
HEM3BECTHBIX, 0CO3HABATH JIE(UIIUTHI COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYalIHIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBbIE
peleHus U IeicTBUS, (POPMYITHPOBATh U OLICHUBATH PUCKH U TIOCIIEACTBUS, (POPMHPOBATH OTIBIT.

METAHNPEJIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHbIE YHHBepCcAJIbHbIE yYeOHbIe AelcTBUS

BazoBrble jjornueckne geicTBus:
®  BBISBIATH M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMAaTHYECKHX OOBEKTOB, TOHATHUI, OTHOIICHUH MEX]Ty MOHATHIMHU, POPMYITHUPOBATE ONPE/IeIICHHS
MOHSATHH, YCTaHABINBATh CYLIECTBEHHBIN MPU3HAK KiacCU(UKAIMN, OCHOBaHHMS 1151 0000IIEHUs U CpaBHEHUS, KPUTEPHH POBOAMMOTO aHAJIH3a;
®  BOCHPUHHMATh, (HOPMYIIUPOBATH U NPEOOPA3OBHIBATE CYXKJICHUS: YTBEPIUTEIbHbBIC U OTPUIIATELHBIC, CIMHUYHBIC, YACTHBIC 1 OOIINE, YCIIOBHBIE;
®  BLIBIATH MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M IIPOTUBOPEUUs B (aKkTax, JaHHBIX, HAOMIOACHUIX U YTBEPKACHUSIX, NpeaaraTb KpUTEpUU IS
BBISIBJICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;



JICJIaTh BBIBOIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, JICYKTHBHBIX U MHIIYKTHBHBIX YMO3AKIFOUECHUH, YMO3aKIIIOUSHHUH 110 aHATIOTHH;

pa30bupaTh JI0Ka3aTelbCTBA MATEMATHYCCKUX YTBEPIKICHUH (MpsAMBbIE W OT MPOTHBHOIO), IMPOBOJHMTH CAMOCTOSTEIBHO HECIIOKHBIC JOKa3aTeIbCTBA
MaTeMaTHYECKUX (DaKTOB, BRICTPAUBATh apT'yMEHTAIIHMIO, TPUBOAMUTE MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYHKICHUS;

BEIOMpaTh CIOoco0 pereHns y4eOHOH 3amaun (CpaBHHBATh HECKOJIBKO BapHWaHTOB PEIISHFs], BRIOMPATh HanOoJee MOIXOMSAINNA ¢ yU4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTCPUCR).

Ba3oBble ucciienoBarejbCcKue JeHcCTBUA .

WCIONIB30BaTh BOIMPOCHl KaK HWCCIENOBATEILCKANH HWHCTPYMEHT IMO3HAHUS, (OPMYJIHPOBaTh BOIPOCH], (UKCHPYIONIME TMPOTHBOpEUHE, Mpodiiemy,
CaMOCTOSITEIIPHO YCTaHABIIUBATH UCKOMOE U JAHHOE, JOPMHUPOBATH THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TIO3UIINIO, MHECHUE,

MPOBOJMUTH MO0 CaMOCTOSTEILHO COCTABJICHHOMY IDIaHY HECIIOXKHBIA AKCICPUMEHT, HEOOJBIIOS HCCICIOBAaHUE 110 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITEIBbHO (OPMYJIUPOBATh OOOOINEGHUS M BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOIO HAOJIOJACHHS, WCCICAOBaHUsA, OLCHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TIPOIIECCa, a TAKKE BBIBUTaTh MPEMOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanueii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTD HH(OPMAIMHY, TaHHBIX, HEOOXOANMBIX IJIs PeIICHHs 3a1a4H;

BBIOMpATh, aHATTM3UPOBATH, CUCTEMAaTH3UPOBATh U MHTEPIIPETUPOBATH MHOOPMAIIMIO PA3ITUUHBIX BUAOB U (HOPM MPECTABICHUS;

BEIOMpaTh hopMy npeacTaBieHUsI HHGOPMALIMH U WILUTIOCTPUPOBATH PElIaeMble 3a/1a4i CXeMaMH, JUarpaMMaMu, WHOH TpadUuKoi U X KOMOWHAIUAMU;
OLIEHMBATh HAAEKHOCTh HHPOPMALIUH [0 KPUTEPHUSIM, IPEIIOKECHHBIM YUUTEIEM HIH CHOPMYIHMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHBIC yqeﬁm)le HeﬁCTBHﬂ:

BOCIIPHHUMATh U (HOPMYJIMPOBATH CYKIEHHS B COOTBETCTBMH C YCIOBHSMHU M LENSIMH OOLICHHMS, SICHO, TOYHO, PAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTAX, 1aBaTh MMOSCHEHMSI 10 X0y PEIICHUS 3a1a4i, KOMMEHTHPOBATH MOJTyUYEHHBIN Pe3yJIbTaT;

B X0Jie OOCYXKJICHHS 3a/1aBaTh BOMPOCH MO CYIIECTBY OOCYKJAeMOH TeMbI, MPOOJEeMbl, pelacMoi 3ajadd, BBHICKa3blBaTh WJIEH, HalleJIEHHBIE Ha ITOUCK
peLIEHHS, COTIOCTABIIATh CBOM CY)KICHHS C CY)KICHHUSMH APYIHMX YYAaCTHUKOB AMAIOTa, 0OHApy>KUBATh pa3iddve U CXOJCTBO MO3MLMI, B KOPPEKTHOH (Gopme
(hopMynHpOBaTh Pa3HOIIACHUS, CBOU BO3PAKEHUS,;

MPEJCTaBISITh PE3yNbTaThl PENICHUS 3a/1a4H, SKCIIEPUMEHTa, MCCIEAOBAHMS, TPOEKTa, CAMOCTOSTEIBHO BBHIOMPATh (POpPMAT BBICTYIUICHHS C YYETOM 3ajad
MIpe3eHTALNH U OCOOEHHOCTEH ayIUTOpHH;

MOHUMATD U HCIOJIB30BATh IPEUMYIIECTBA KOMaHIHON U HHIMBHULyaJIbHOM PabOThI IPH pelleHNH Y4eOHBIX MaTeMaTHYECKHX 3a]1a4;

MPUHUMATE 1eJIb COBMECTHON JAEATENIFHOCTH, IUIAHMPOBAaTh OPraHU3alUIi0 COBMECTHOW PabOTHI, paclpenelisiTh BHIBI padoT, TOTOBapHBAThHCS, 00CYKAATh
MpOLECC U Pe3yNbTaT paboThl, 00001aTh MHEHHUS] HECKOJIBKHUX JIIOJEH;

y4acTBOBaTh B TIPYMNIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIE INTYPMbl H JpPYyTHe), BBINOJIHITH CBOIO 4YacTh pPabOTHl U
KOOPAWHHUPOBATH CBOU JCHUCTBHSA C IPYTUMH WICHAMH KOMaH/Ibl, OIIEHWBATh KAue€CTBO CBOET0 BKJaaa B OOMIMI MPOIYKT MO KPUTEPHUSIM, cHOpMYITHUPOBAHHBIM
YYaCTHUKaMH B3aUMOJEHCTBHSL.

Pel"y.]'lHTHBHI)Ie YHUBEpPCAJIbHBIC y‘{eﬁl{])le HeﬁCTBHﬂ



Camoopranusanus:
®  CaMOCTOSATENIFHO COCTAaBIIATH IJIaH, aNTOPUTM PELICHUs 3a1a4i (MU eTo 4acTh), BRIOUPATh cII0co0 pemeHus ¢ y4ETOM HMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHHI C y4ETOM HOBOM HH(OpMAIUH.
CaMOKOHTPOJIb, JMOLUHOHATbHBIN HHTEVIEKT:
e  BJAJETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPpoLiecca U pe3yabTaTa pPeleHUs] MaTeMaTU4eCcKOH 3a1a4H;
® [peABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NpPU PEUICHHM 3aJadd, BHOCHTH KOPPEKTHBBHI B AEATEIHHOCTH Ha OCHOBE HOBBIX OOCTOSITEINIBCTB,
HalIEeHHBIX OMIMOOK, BBISBICHHBIX TPYIHOCTEH;
®  OILEHHMBATH COOTBETCTBHUE PE3yJbTaTa AESTEIFHOCTH TIOCTABICHHON LENH U YCIOBHAM, OOBSICHATD MPUYUHBI JOCTHKESHUS WIM HEJOCTIDKEHHS LeNTH, HAXOANUTh
OIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI

K konny oOyuenus B 7 kiaacce 00y4arOIUiACs MOMYUYHUT CIAEAYIOIIUE IPEIMETHBIE Pe3yIbTaThL:

PacniozHaBaTh u3yueHHbIE TeOMeTpUIECcKre (QUTYPHI, ONIPENENIATh X B3aUMHOE PACIOIOKEHUE, H300pakaTh T€OMETPUIECKUE (PUTYPBI, BBIIOIHATH YEPTEKH T10
YCIIOBUIO 3a7a4i. MI3MepATh IMHENHBIE U YITIOBBIE BEIMYMHEI. Pemars 3a/1aun Ha BBIYMCICHUE [UIMH OTPE3KOB M BEJIMYNH YIJIOB.

Henatb rpyOyI0 OLEHKY JINHEWHBIX M YIJIOBBIX BEJIMYHMH MPEIMETOB B pealibHOM KU3HH, Pa3MEPOB MIPUPOIHBIX 00bEKTOB. Paznuyare pazmepsl 3TUX 0OBEKTOB 110
MOPSAIKY BETUYHHEI.

CTpouTh UepTexH K reOMETPUYECKUM 3a7a4yaM.

[onp3oBaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJIBLHUKOB, CIIOIB30BaTh IPU3HAKK H CBOWCTBA PABHOOCAPEHHBIX TPEYTOJILHIUKOB MPU PEIICHUN 3a/1a4.

IIpoBOIUTE JTOrMYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKHUX TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IPSIMOYIOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUAaHBbl, IIPOBEIEHHOM K TMIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEeUIEHNH TeOMETPUUECKHX 3a1a4.

Onpenenars mapaiienbHOCTh MPSAMBIX ¢ TIOMOIIBIO YIJIOB, KOTOpBIE 00pa3zyeT ¢ HUMU cekymas. OnpenensTs nNapauieIbHOCTh MPSIMBIX C MTOMOIIBI0 PaBEHCTBA
pPacCTOSIHUI OT TOYEK OAHOM IIPSIMOM 10 TOYEK APYTOM IPSIMOM.

Pemars 3amaun Ha kiner4yaroit Oymare.

[IpoBOAUTE BBIYMCIIEHUS] M HAXOJUTh YUCIOBbIe M OyKBEHHbIC 3HAYCHHUS YIIIOB B TEOMETPUUECKUX 3aJlauaX C MCIIOJIb30BAHUEM CYMMBI YIIIOB TPEYTOJIHHHKOB U
MHOTOYTOJIHHKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPH MEPECEUEHIH JBYX MapaIebHBIX IPAMBIX ceKyliel. Pemars mpakTiudeckre 3a1aqu Ha HaX0XKIEHUE YTIIOB.

Bragers moHATHEM TeOMETPHYECKOTO MECTa TOUYEK. YMETh OINpENessITh OMCCEKTPUCY YIJIa M CEepPeNMHHBIA MEePHNEHANKYISIP K OTPe3Ky KaK T€OMEeTpHUYECKHe
MeCTa TOYEK.

@opMyJIMPOBaTh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JUaMETpa OKPYXHOCTH, MOJIb30BAaThCS UX CBOMCTBAMHU. YMETh NPUMEHATh 3TU CBOWCTBA IPU
pEIICHNN 3a/1ay.

Brnanerh mOHSTHEM ONMHMCAHHON OKOJO TPEYroibHHKA OKPYXKHOCTH, YMETh HaxoauTh e€ 1eHtp. [lonb3oBarbes pakTaMu O TOM, YTO OHMCCEKTPUCHI YIIIOB
TPEYroJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, UTO CEPEAMHHBIC IEPIEHANKYIISIPBl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BitageTs noHATHEM KacaTEIBHON K OKPY’KHOCTH, I10JIb30BATHCS TEOPEMOI O NEPHEHANKYJIIPHOCTH KAcaTEIbHOU U pajnyca, IIPOBEAEHHOTO K TOUKE KacaHUsl.

ITonb30BaThCS MPOCTENIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMM, IOHUMATh UX MPAKTUYECKUN CMBICIL.



IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHUS C ITIOMOILBIO LIUPKYJIIS U JINHEUKH.

K konny oOyuenus B 8 kiacce 00yyaromuiics MOJYIHUT CASAYIOIIUE [IPEIMETHBIE PE3yIbTaThL:

PacrniozHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 10JIb30BATHCS] UX CBOMCTBAMHU IIPY PEIICHUH T'€OMETPUIECKUX 3a1ad.

[IpuMeHsITh CBONCTBA TOUKH [IEPECEUCHUs] MeIMaH TPEYTOJIbHUKA (LIEHTpa Macc) B PELLICHUH 3a/ady.

Brnaners monsTHeM cpenHEW JMHUM TPEYrojlbHHKA M TpalelMu, NPUMEHATh MX CBOICTBAa IPU PELICHHH IreoMeTpudecKux 3anad. Ilonmp3oBaTbesi Teopemoit
@arneca 1 TEOPEMON O MPONOPIIMOHANBHBIX OTPE3KaxX, MIPUMEHATh X AJIs PELICHUS MPAKTUUECKUX 3a/1a4.

[TpuMeHsITh TpU3HAKH TO00US TPEYTOJHLHUKOB B PEILICHUH T€OMETPUUECKUX 3a/1a4.

[Tonw3oBatecst Teopemoii [Indaropa ans pemieHUs reoMETPHYECKHX M MPAKTUYECKUX 3agad. CTpPOUTh MaTEeMaTHYECKyI0 MOJENb B MPAaKTUYECKUX 3afadax,
CaMOCTOSITEIBHO AeTaTh YePTEXK U HAXOIUTh COOTBETCTBYIOIINE ITTUHBI.

Brnagers mOHATHAMHM CHHyca, KOCHHYyCa M TaHI'€HCA OCTPOTO yIJia MNPSMOYTOJbHOIO TpeyroibHHKA. [lonb30BaThCs STUMHU MOHATUSAMHU Ui pEIICHUS
MPaKTHYECKUX 3a/1ad.

Brraucnsath (pa3nuuHbIMEU crioco0amu) TIOHIa b TPEYTOJIbHUKA U TUIOLIaId MHOTOYTOIBHBIX QUTYp (ITONB3YACh, TIe HE0OX0JMMO, KalbKynaTopoM). [IpuMeHsTh
MOJTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3ajauax.

Bnagers MOHATHSAMH BIOMCAHHOTO M LIEHTPAJbHOTO YIJIA, MCIIOJIB30BAaTh TEOPEMbI O BIHCAHHBIX YINIaxX, yIiaxXx MEXIY XOpAaMu (CEeKyIIMMH) U yIie MEexay
KacaTeJIbHOM U XOpJI0H NPHU PELICHUH F'€OMETPUYECKUX 3a/1a4.

Brnagets moHsATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBONCTBA ONTMCAHHOTO YETHIPEXYTOIbHUKA IIPU PELISHUH 3aj1ad.

[IpuMeHATh MosydyeHHbIE 3HaHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE MOJIENHN JUIS 33/1a4 peabHON XKU3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C
MPUMEHEHUEM MO00HS U TPUTOHOMETPHUH (TIOJIB3YSCH, T1Ie HE0O0X0IUMO, KATBKYISITOPOM).

K koniy oOyuenus B 9 kiaacce 0OydaromInics MOMYUYHT CIEAYIOIINE TPEIMETHBIE PE3yTbTaTHI:

3HaTh TPUTOHOMETpPHYECKHE (YHKIMU OCTPBIX YIJOB, HAaXOJWTh C WX IOMOIIBIO Pa3JIMYHbIC 3JIEMEHTHl TPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIieHue
MPSIMOYTOJILHBIX TPEYTOJIBHUKOBY). HaxoMuTh (C MOMOIIBIO KABKYISTOPA) JUTMHBI U YTJIIBI TSl HETA0JIMYHBIX 3HAYECHUH.

[onw3oBarecs (hopMynaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUECKHUM TOXKJIECTBOM ISl HAXOXKACHUS COOTHOIIECHWH MEXIy TPUTOHOMETPHYECKHMH
BEJTMYMHAMHU.

Hcnonp3oBaTh TEOpeMBbl CHHYCOB M KOCHHYCOB JUISl HaXOXKIEHHS Pa3IWYHBIX 3JIEMEHTOB TPEYroJIbHHUKA («pEIIeHHEe TPEYTOJbHHUKOBY»), MPUMEHATh WX TpHU
pElIeHNH TeOMETPHUYECKHX 3a/1ay.

Brnaners nmonaTusiMu npeoOpazoBaHus MOAOOUS, COOTBETCTBEHHBIX 3JE€MEHTOB MOA0OHBIX (uryp. Ilonb3oBaThes cBOWCTBaMU MOAOOUS MPOU3BOJIBHBIX (PUTYD,
YMETh BBIYMCIATH UIMHBI M HAXOAWTH YIIIBI Y TOZOOHBIX ¢uryp. [IpuMeHsTs cBoicTBa MOA00MS B NPAaKTHYECKUX 3ahadax. YMETh MPHUBOAUTH MPUMEPHI MOZOOHBIX
(Guryp B OKpy>Karomem MHpe.

[Tonb30BaThCs TEOPEMaMU O POU3BEAEHUH OTPEZKOB XOP/I, O IPOU3BENECHNH OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeabHOM.

[Tonp30BaThCs BEKTOpAMH, TOHUMATh UX T€OMETPUYECKUN U (PU3HMUYECKHUIA CMBICII, IPUMEHSTh X B PEIICHNH F€OMETPUUYECKUX U (hru3ndecKux 3a1ad. [[pumMensTs
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB AJIS1 HAXOXKIEHUS JUIUH U YTJIOB.

[Tonb30BaTHCSA METOAOM KOOPIMHAT Ha IUNIOCKOCTHU, IPUMEHSTD €r0 B PEIIEHUH T€OMETPUUECKHX U IIPAKTHUECKUX 3a/1a4.

Brnaners NOHATHAMHU MPaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH, AJUHBI AYTH OKPY>KHOCTH M PaJUaHHOW MEpbI yIila, yMETh BBIYMCIATH IUIOIIA/Ab
Kpyra u ero yacteid. [[puMeHsITh nody4eHHbIE YMEHHUS B IPAKTUYECKUX 3aJa4dax.

Haxonuts ocu (Mau HEHTPHI) CAMMETPUH (UTYDP, TPUMEHATH IBMXKEHUSI IVIOCKOCTH B MPOCTEHUIINX CIyYasX.



HpI/IMeH}ITL IMOJTYYCHHEBIC 3HAaHUA Ha IPAKTUKE — CTPOUTh MAaTEMATUYCCKUE MOACIIN IJIA 3a1a4 peam,Hoﬁ KU3HU U IPOBOAUTH COOTBETCTBYIOIIUE BBIYUCIICHUSA C

MIPUMEHEHUEM TIOA00HS U TPUTOHOMETPUIECKUX (PYHKIINH (TTONB3YACH, Te HEOOX0IUMO, KATbKYIITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/mm P Kourposbnbie IIpakTHyeckue (1ubp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
[Ipocreiinme reomerpuueckue GuUryps u
1 I/I)I() cBoiicTBa. M3me :Hne reOMj")r I/I}‘III;CKI/IX 14 bubmmorexa [JOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYNH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsMbIE, CyMMa yTIJIOB 14 1 bubnuorexa [IOK
TpEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obIeHHe Hanil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/mm P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXyTORHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa LIOK
ponoptt P - HOA https://m.edsoo.ru/7f417e18
TPEYroOJIbHUKU
[Tnomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u i[/[Horo OJf:HﬂLIX ¢bur 14 1 bubmorexa LHOK
eyt I P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u nauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuorexa [JOK
IT 4 1
6 OBTOpEHiE, 000DLICHHE SHAI] https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undposbIie
Ne ni/mm P Konrpoabnsie  IIpakruuyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnnoreka [HOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpa3zoBanue nonodus. Metpuyeckue 10 1 bubnuorexa [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH 9 1 bubmorera [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTONIBHUKH. [lTMHA
5 OKPYKHOCTH U TUIOLIaAb Kpyra 8 bubamorexa [OK
Py H sz pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bu6mmoreka [IOK
0 Jpwiketis L0CKoCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aUs 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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