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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OAMH M3 OCHOBHBIX DPa3elIOB IIKOJbHOM MAaT€MAaTHUKH, MMEIOLIUI CBOEH LIEIBIO
o0ecreunTh U3y4eHHEe CBOMCTB U pa3MepoB (UTYp, UX OTHOIICHUH M B3aMMHOE PACIIOIOKEHHE, OMUPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeNbHyI0 JUHMIO0. L[eHHOCTh M3ydeHus TeoMeTpUr Ha ypOBHE OCHOBHOT'O OOLIETO
00pa30BaHus 3aKJIIOYAETCsl B TOM, YTO OOYyYaroIMICs YYHUTCS HMPOBOJUTH JOKA3aTeIbHBIE PACCYXICHHMS,
CTPOUTH JOTMYECKHE YMO3aKJIIOUEHUS, JOKa3blBaTh UCTHHHBIC YTBEPXKIACHHSI U CTPOUTH KOHTPHPUMEPHI K
JIOXKHBIM, IPOBOJUTH PACCYXKICHUS «OT NMPOTUBHOIO», OTIMYATh CBOICTBA OT MPU3HAKOB, (OPMYJIUPOBATH
oOpaTHbIE YTBEPKICHUS.

Bropoil nenbio n3ydeHus reOMETPUM SBISETCS HCIONb30BAHME €€ KaK MHCTPYMEHTAa MpPHU PELICHUU
KaK MaTeMaTH4YeCKHX, TaK M MPaKTHUECKUX 3aJlay, BCTPEYAIOIMXCA B peasibHOW kM3HU. OOydarouuiics
JIOJDKEH HAYUUTHCS ONPEeIUTh TEOMETPUIECKYIO (PUTypY, ONUCATh CIIOBAaMH JAaHHBIN YepTEX WIN PUCYHOK,
HaWTH IUIOIIAJb 3€MEJIbHOTO y4YacTKa, paccuuTaTh HEOOXOJUMYIO JIJIMHY ONTOBOJOKOHHOTO Kalens WiH
Tpedyemble pa3Mepbl rapaxa JJisi aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOpPAsi, BBIYMCIUTEIbHAS JIMHUS B
U3ydeHHH TeoMeTpud. llpm pemeHun 3amad MpakTUYeCKOro XapakTepa OO0YJaroIIUiCs Y4UTCS CTPOHTH
MaTEMaTUYECKHE MOJEIM PEAJBHBIX JKA3HEHHBIX CHUTyalUil, IPOBOAWTH BBIUMCICHUS M OLICHHUBATH
aJI€KBaTHOCTD I10JIyYEHHOT'O pe3yJIbTaTa.

Kpaiine Ba)xHO MOTYEPKUBATH CBSI3U T€OMETPUU C APYTMMHU YUEOHBIMH MpeAMETaMH, MOTUBHUPOBATh
UCTOJIb30BaTh OIpPEJENEHUsT TE€OMETPUUYECKUX (UIyp U TOHATHHM, JEMOHCTpUPOBaTb INPUMEHEHUE
NOJYYeHHBIX yMEHUI B (U3MKE M TEXHUKE. DTH CBSI3M Haubojee SPKO BUAHBI B TeMaxX «BekTopb»,
«Tpuronomerpuyeckne cooTHoOMEHUs», «Metoa koopauHa» u «Teopema [Tudaropar.

VYuebHblii Kkypc «l'eomMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3lielbl  COJEpKaHMs:
«['eomeTrpuueckue ¢uUrypsl u UX CBOWCTBa», «l3MepeHHe TreoMEeTpUYEeCKHX BEIHYUH», «JlekapToBbI
KOOpJMHATHI Ha MIIOCKOCTHY, «BekTopbl», «/IBuxkeHus miockoctny, «IIpeodpazoBanus mogoous».

Ha u3yuenue yuebHOro kypca «l'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeN0), B 8 kitacce — 68 yacoB (2 4aca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Havanbhble nonstusa reomerpun. Touka, npsiMasi, OTpe30K, Jiyd. Yroi. Bunel yrinos. BepTukansHbie u
cMexHble yribl. buccekrpuca yrna. Jlomanas, MmHoroyroipHuk. IlapamiensHOCTh M NEPNEHIUKYISIPHOCTD
MPSIMBIX.

Cummetpuunble (urypsl. OCHOBHBIE CBOHCTBa OCeBOW cuUMMeETpuM. lIpuMepsl cUMMETpuUM B
OKpYXaroIleM MHUpE.

OCHOBHBIE TOCTPOEHUSI C TIOMOIIBIO IHUPKYJIss W JUHEHKkH. TpeyroapHuK. BeicoTa, MeauaHa,
OuccekTpuca, X CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUIN TPEyrobHUKH. HepaBeHCTBO TpeyroabHUKA.

CaoiicTBa U pU3HAKK paBHOOEIPEHHOT O TpeyroybHUKa. [Ipr3Haku paBeHCTBa TPEYTrOJIbHUKOB.

CBolicTBa M TNpHU3HAKU MapauiedbHbIX HpsiMbix. CymMma yIriioB TpeyrojbHUKa. BHelHue yrisl
TPEYrOJIbHUKA.

[IpsamoyronbHbI TpeyronbHUK. CBONCTBO MEIMAHBI IPSMOYTOJBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. lIpu3Haku paBeHCTBAa MNPSMOYIOJBHBIX TPEYTOJbHUKOB. IIpsIMOYronbHBI TpPEyroJbHUK C
yriioM B 30°.

HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopemMa o
0oJbIIeM yriie U OONbIIeH CTOPOHE TPEeYTroIbHUKA. [IepneH UKy sIp U HaKJIOHHAS.

I'eomerprueckoe mMecTo TOuyeK. buccekTpuca yrina M CepelMHHBbIA NEPHEHIUKYISAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYI, XOpJa WU JMAaMETp, UX CBOMCTBA. B3auMmMHOe pacnonoxeHue OKPYXKHOCTH U
npsimoii. KacatenpHass M cekymas K OKpYKHOCTH. OKpPYKHOCTb, BIOUCaHHas B yroi. BnucanHas u
ONMCAaHHAsA OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerslpéxyronpHuku. [lapamenorpamm, ero nOpu3Haku H  CBOMCTBA. YacTHblE  cllydad
napajiesorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPHU3HAKK M CBoWcTBa. Tpamerus, paBHOOOKas
Tpanenus, e€ CBOMCTBA U pu3Haku. [IpsmoyronapHas Tpanenus.

Meron ynBoenuss wMenuanbl. lleHTpanbHass cummetpus. Teopema Danmeca u  Teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.

Cpennue TUHUM TPEYrobHUKA U Tpanenuu. LleHTp macc TpeyroapHukKa.

[Tomo6ue TpeyronbHUKOB, KodhduiueHT nogodus. [Ipuznaku nmomodust TpeyroabHUKOB. [Ipumenenne
000U MPH PEIICHUH MTPAKTUYECKHUX 3a/1a4.

CpoiicTBa miomaneii reomerpuueckux ¢uryp. Dopmynasl I IUIOMIAJM  TPEYroJibHUKA,
napasenorpaMma, pom6a u tpanenuu. OTHOLIEHHE TUIOMAAeH NOJOOHBIX (QUryp.

Beruncnenue miomiaeit TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOl Oymare.

Teopema [Iudaropa. [lpumenenue Teopemsl [ludaropa nmpu pemeHnn MPakKTUUECKUX 3a/1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTPOro yIjla HPSIMOYTOJBHOTO  TpeyrojipbHuka. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXIeCcTBO. TpuroHomerpuaeckre Gpyrkiuu yrios B 30, 45 u 60°.

BrincanHble M LIEHTpaJbHBIE YIJIBI, YTOJI MEXAY KacaTCJIbHOM M XOPIOH. YIUIBI MEXKIY XOpIaMH U
CeKyllMMHU. BrincaHHble M ONMCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacnosioKeHUE ABYX OKPYKHOCTEH.
Kacanue oxpyxHocteil. O01ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, xocunyc, taHreHc yrioB or 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.

DOopMyIIbI IPUBEICHHUS.



Pemenne tpeyronsHukoB. Teopema KOCMHYCOB M TeOpeMa CUHYCOB. PellleHne npakTH4ecKux 3aad C
HCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMbI CHHYCOB.

[TpeoGpa3oBanue nonodus. Ilogobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Mpou3BEIEHUH OTPEZKOB XOPJ, TEOPEMBI O MPOU3BEAEHUM OTPE3KOB CEKYIIHUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, anuHa (MOAylb) BEKTOpa, COHANpPABICHHbIE BEKTOPBI, MPOTHBOIOJIOXKHO HAIPaBICHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUM HaJ BEKTOpaMH. PaznoxxeHue
BEKTOpA MO JBYM HEKOJUITMHEapHbIM BeKkTopaM. KoopaunaTs! BekTopa. CkansipHOE MPOU3BEIEHNE BEKTOPOB,
IIPUMEHEHHUE JJI1 HaXO0XKIECHU JUIMH U YTJIOB.

JlekapToBbl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHHUS IIPSIMOM M OKPYXKHOCTHM B KOOpJAMHATAX,
NIEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTO KOOPAMHAT U €T0 IPUMEHEHHE.

IlpaBunbHBIE MHOTOYrOJbHUKM. JlMHA OKpyXHOCTH. I'panycHas M paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCcTel. [Inomans kpyra, cekTopa, CerMeHTa.

JIBIKEHHMsI IUIOCKOCTM M BHYTPEHHME CHMMETpUH (uryp (3sIeMEHTapHbIE IpECTaBICHUs).
[TapamnensHblil nepenoc. IloBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBHI

JInuHOCTHBIE Pe3yJIbTAThI OCBOCHUS MTPOrpaMMBbl YIeOHOT0 Kypca «I eoMeTpus» XapaKTepu3yroTCs:

1) naTpuoTHyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpPEca K NPOLUUIOMY W HACTOSILIEMY POCCUUCKOM MaTEeMaTUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHUUCKUX MATEMAaTHUKOB M POCCUHCKOM MAaTeMaTUYECKOM IIKOJIbI, K
WCITOJIb30BAHUIO 3TUX JOCTIKCHUI B IPYrUX HayKaxX M MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJTHEHUIO 0053aHHOCTEH rpakIaHNHA ¥ PealTn3allii €ro Mpas, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHH, MPOILEIYp TPakKIaHCKOTO
obmecTBa (HampuMep, BEIOOPHI, ONIPOCHI), TOTOBHOCTHIO K OOCYXKJICHUIO dTHUECKHUX MPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTHKEHUW HayKH, OCO3HAHUEM BAXXHOCTH MOPAJIbHO-3THYECKUX
MPUHIUIIOB B A€SATEIBHOCTH YUEHOTIO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTH€ B PEHICHWHM MPAKTUYECKUX 3aJad MaTeMaTH4YECKOM
HAIPABIEHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEMaTHYECKOT0 00pa30BaHMs HA MPOTSHKECHUH BCEU JKU3HH IS
yCHENIHONW TPO(EeCCHOHAIBHON JACSITEIBHOCTA U Pa3BUTHEM HEOOXOIUMBIX YMEHUN, OCOZHAHHBIM BEIOOPOM
MU TIOCTPOSCHHEM WHIAMBUAYAJIBLHON TPAcKTOpPHH OOpa30BaHMs M >KM3HECHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKoe BOCIIMTAHME:

CIIOCOOHOCTBIO K JMOILMOHAIBHOMY U AICTETHUYECKOMY BOCIHPHITHIO MaTeMaTHYECKUX OOBEKTOB,
3a7a4, pELICHUH, PACCYKICHUI, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpUEHTAIe B JESATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIIOBEKA, MPUPOIBLI U OOIIECTBAa, TOHUMAaHUEM MAaTeMAaTUICCKOW HAayKU Kak
chepbl YemoBEYECKON ACATEIHHOCTH, ATANOB €€ pPa3BUTHUS M 3HAYMMOCTH JJISl PA3BUTHS ITUBUJIN3AIINH,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKHM M MaTeMaTHYeCKOM KyJIbTypOoll KakK CpEeACTBOM MO3HAHUS MHUpAa,
OBJIQJICHUEM MTPOCTEHIIMMH HABBIKAMU UCCIIEIOBATEIBCKON EATEIIbHOCTH;



6) ¢usuyeckoe BocnHuTaHUE, (OPMUPOBAHHE KYJbTYPbI 310POBbSi M 3MOLMOHAJbLHOIO
Os1aronmosty4usi:

TFOTOBHOCTBIO IPUMEHATh MAaT€MaTHYECKUE 3HAHHUA B HHTEPECax CBOEro 30pOBbsS, BEIEHUS
3I0pOBOT0 00pasa >KU3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBINA PEXXKUM 3aHATUN M OTIbIXA, PErylsipHas
¢uznyeckas akTUBHOCTb), COOPMHUPOBAHHOCTHIO HaBbIKa pediekcru, MPU3HAHUEM CBOETO MpaBa Ha OLINOKY
U TaKOI'o K€ IpaBa JIpyroro 4eyioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMAaTUYeCKUX 3HaHUMU U1 pellleHus 3aa4d B 00JaCTH COXPAHHOCTH
OKpY’Kalollel cpelibl, IJIaHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOXHBIX IMOCIIEACTBUHN I OKpY)KaroLIeH
Cpelbl, OCO3HAHUEM TIII00ATBHOTO XapaKTepa HIKOJOTHUECKUX MPOOIeM U MyTeH UX perieHus;

8) aganTanus K U3MEHAIMMCS YCJIOBHSAM COLUATLHON U NIPHUPOIHOI cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBMSX HEONPENEIEHHOCTH, IIOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 NPaKTUYECKYIO JEeATEIbHOCTh, B TOM YHUCIIE YMEHHE YYUThCS Yy APYTUX JIOACH,
nproOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 OIBITA APYIHX;

HE0O0X0MMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHHUM, B TOM uucie (HOpMYIHPOBATH MU, MOHATHS,
runoTre3bl 00 00bEKTAX U ABJICHUIX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATh A€(PUIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHHMATH CTPECCOBYIO CHUTYAIHIO Kak
BBI30B, TPeOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U JEeUCTBUS, (POpMYIHpOBaTH U
OLIEHUBATh PUCKH U MOCIECTBUS, (POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIEe yHUBEPCAJIbHBbIE YUeOHbIE JeiicTBUS

Ba3oBbie Jlornyeckue 1eMcTBHUSA:

e BBUIBISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTHYECKUX OOBEKTOB, IMOHSITHH,
OTHOLICHUHA MEXJy MOHATUAMH, (DOPMYJIUPOBATh ONPEICIICHUs] TMOHATHH, YCTaHABIUBATb
CYLIECTBEHHBIN TNpPH3HAK KJIACCU(HUKAIMKA, OCHOBAaHUS ISl 00OOLICHHS M CpPaBHEHUS, KPUTECPUH
IIPOBOAMMOIO aHAJIM34;

e BOCIpPUHMMATh, (GOPMYIMPOBaTh U  NPeoOpa3oBbIBATH  CY)XICHHS:  YTBEpAUTENbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

® BBUIBJISATh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NMPOTUBOpeYrs B (pakTax, JaHHBIX,
HAOJIOACHUAX M YTBEPXKACHUAX, IpEAaratb KPUTEPUM JJs BBISBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYHIL;

e JenaTh BBIBOJABI C HCHOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX UM  HHIYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUeHHUH 0 aHAJIOTHH;

e pa3dmpaTh OKA3aTEIHCTBA MATEMATUIECKUX YTBEPKACHUH (MPSMBIE U OT IPOTHBHOTO), TPOBOIUTH
CaMOCTOATEJIbHO ~ HECJIOKHBIE  JIOKAa3aTelNbCTBA  MaTeMAaTH4YeCKMX  (DAKTOB,  BBICTpAauBaTh
apryMeHTAllio, TPUBOJIUTH TPUMEpPbl M  KOHTPIPUMEPHL, OOOCHOBBIBATH  COOCTBEHHBIC
paccyXaeHus;

e BbIOMpaTh CHOCOO pelIeHus y4eOHOW 3ajaud (CpaBHMBATh HECKOJIBKO BapHUAaHTOB pELICHHUS,
BbIOMpATh HanbosIee MOIXOASMIMMN ¢ Y4ETOM CaMOCTOSITENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBaTe/IbCKUE NeHCTBHA !

® HCIOJB30BATh BOMPOCHI KaK MCCIIEIOBATEIBCKI HHCTPYMEHT TIO3HAHUS, ((OpMYyITHpPOBaTH BOMIPOCHI,
¢bukcupyoomme MnpoTUBOpeyre, NpodiaeMy, CaMOCTOATEIbHO YCTAHABIMBATh HMCKOMOE U JIaHHOE,
(bopMHpOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;



MPOBOJMTH TI0 CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECJIOXKHBIH SKCIIEPUMEHT, HEOOIbIIOE
UCCIICJIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEW MAaTeMaTHYeCKOro OO0BEeKTa, 3aBUCUMOCTEH
00BEKTOB MEXTy COOOM;

CaMOCTOSTEIBHO  (hOPMYJTUPOBAaTh OOOOIICHHWSIT W BBIBOJBI IO pe3yiabTaTaM MPOBEASHHOTO
HaOJIIOZICHUS, MCCIICJIOBAHUS, OIICHUBATh JOCTOBEPHOCThH IMOJIYUYCHHBIX PE3YJIbTATOB, BBIBOJOB H
0000IIIEHHI;

MPOTHO3HPOBATh BO3MOXKHOE Pa3BUTHE TMpOIlecca, a TaKKe BBIABUTATh MPEIIONOXKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaunmeii:

BBISIBIISITH HEJJOCTATOYHOCTh U M30BITOYHOCTh WH(POPMAIINHU, TaHHBIX, HEOOXOAUMBIX ISl PEIICHUS
3a/1a4y;

BBIOMPATh, aHAIM3MPOBATH, CUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH MH(POPMALUIO Pa3TUUHBIX
BUJIOB U (DOpPM IIpECTABICHMS;

BBIOMpaTh (popMy mpencTaBieHUs] WHPOPMAIMHA M WLTIOCTPUPOBATh PElIacMble 33aauid CXEMaMH,
JuarpaMMaMu, HHOU rpaMKoi U X KOMOMHALUSAMY;

OLICHUBATh HAA&KHOCTh HHGPOpPMAIMKA IO KPUTEPUSAM, MPEIOKEHHBIM  y4YUTEIeM WU
c(hOpMyYIHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBbIE YHHBepcaJlbHbIe Y4eOHbIe el CTBHA:

BOCIIPHHUMATh U (OPMYITHPOBATH CYXKIIEHUS B COOTBETCTBHU C YCIOBHSMH M LEISMH OOIICHMS,
SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOKO TOYKY 3PCHHUA B YCTHLIX U IMMCBMCHHBIX TCKCTAX, NaBaTb
MOSICHCHUA 110 X0y PEIICHUA 3aa4i, KOMMEHTUPOBATh HOJ'Iy‘-IGHHBIﬁ PE3YIbTAT,

B XO7ie 0OCYXKIECHHS 3a/laBaTh BOIPOCH! MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBbI, peraeMoi
3aaa4yM, BBICKA3bIBaTb HUACHU, HALCJICHHBIC Ha IMOMCK PCHICHHUA, COIMOCTABIATH CBOM CYXICHHA C
CYXJICHUSIMU JPYTUX YYaCTHHKOB JIHANOra, OOHAapYy)XHMBaTh pa3iMdMe M CXOJCTBO TMO3WIIUH, B
KOPPEeKTHOH popme (hopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHUS;

NPEJCTABIATh  PE3YJbTAaThl  PEHICHUS  3aJayd, OJKCIIEPHUMEHTAa, HCCICJOBAaHHSA, IIPOCKTA,
CaMOCTOATENIHO BBIOMpATh (POpPMAT BBICTYIUICHUS C Y4ETOM 3ajad MPEe3eHTAUHd U 0COOCHHOCTEH
ayJIUTOPUH;

MOHUMATh U WCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAIILHOW pabOThI MPH pEIICHUN
y4eOHBIX MaTEeMaTHUECKUX 3a]1aY;

NPUHUMATh 1€JIb COBMECTHOW AESTEIbHOCTH, IUIAHUPOBATH OPraHM3ALMI0 COBMECTHOH paboThl,
pacrpeaensaTh BUABI padboT, JOTOBAPUBATHCS, 0OCYXAaTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

Y4acTBOBaTh B IPYIIOBBIX (opMax paboThl (00CYKIeHUS, OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
JPYTue), BHIMOJIHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JCWUCTBUS C JPYTUMH WICHAMHU
KOMaH/bl, OIICHMBaThb KayeCTBO CBOETO BKJaJa B OOIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepPCcAJIbHbIE YUeOHbIE 1eCTBUS

Camoopranusaums:

CaMOCTOSITEJIBHO COCTABJIATH IUIAH, aJITOPUTM pELICHUs 3a/aui (WM €ro 4acTh), BEIOMPATh CIIOCOO
pelieHrs ¢ y4€TOM HMEIOIIUXCSl PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHH ¢ y4€TOM HOBOUM MH(DOPMAIIHH.

CﬁMOKOHTpOHB, IMOLMOHAJIbLHBIA HHTEJLJIEKT:

BIQJIETh CIOCOOaMU  CaMOIIPOBEPKHM, CAMOKOHTPOJIA Tpollecca U pe3ylbTaTa pelleHus
MaTeMaTUIECCKOM 3a1a4u;



® NIPEABUACTb TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTbH IIPH PELICHUHU 3a]a4l, BHOCUTb KOPPEKTUBHI B
JIeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAl/ICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBaTh COOTBETCTBHE PE3yibTaTa AESTEIbHOCTH IOCTABICHHON LIENU U YCIOBUSIM, OOBICHATDH
NPUYUHBl JOCTHKEHMS WM HEJOCTIKEHHWS 1IN, HaxoAuTh OMIMOKY, JaBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koniy o0ydenus B 7 kiacce o0y4aromuiics MOIYyYUT CIEIYIOLIME IPEIMETHbIE PE3YyIbTaThl:

Pacno3naBaTe W3ydeHHBIE TE€OMETpPHUECKHE (HUIYpBI, ONPEAETATh UX B3aMMHOE PACIHOJIOXKEHHUE,
n300pakaThb T€OMETPUUYECKHE (UTYPBI, BBIIOJIHATh YEPTEKH IO YCIOBHIO 3aAaud. M3MepsaTh JuHElHbIe U
YIJIOBBIE BEIMUMHBL. Perars 3a1aun Ha BBIYUCIECHUE IJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenatp rpyOyr0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIMYMH IPEJAMETOB B PEaJbHOW >KHU3HH, Pa3MEPOB
HNPUPOAHBIX 00BEKTOB. Pa3nnyare pazMepsl 3TUX 00BEKTOB MO HOPSIIKY BETUYHHBL.

Ctpouth 4epTekU K FEOMETPUUECKHUM 3a/1ayaM.

Ilosnp30BaThCA NpPHU3HAKAMU DPABEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BaTh IPU3HAKA M CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEILICHUH 3a/1a.

[IpoBOAMTB JIOTHYECKHUE PACCYKICHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

Ilosnp30BaTbCA NpPU3HAKaMU PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHMAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTIOJIBHOIO TPEYTOJIbHUKA, B PEILIEHUY T'€OMETPUUECKUX 3a1ay.

OnpenensaTe MapamienbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE O0Opa3yeT ¢ HUMH CEKyllas.
OnpenensaTe NapauleIbHOCTh MPSIMBIX C IIOMOIIBIO PaBEHCTBA PACCTOSHHUN OT TOYEK ONHOM NIPAMOM 10
TOYEK APYrOU MPSMOM.

Pemrate 3amaun Ha KIeTyaToil Oymare.

[TpoBOIUTH BBIUMCIIEHUS M HAaXOAMTH YUCIIOBBbIE M OYKBEHHBIE 3HAUYEHHUS YIJIOB B I'€OMETPUUECKUX
3a7la4ax C MWCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB M MHOIOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IIPU MEPECECUEHNUHN JIBYX MapajIebHbIX MPSAMBIX ceKyllei. PemaTs nmpakTuueckue 3ajaun Ha
HaXO0XJICHHUE YIJIOB.

Bnagerp mMoHATHEM TIeOMETPUYECKOTO MeECTa TOYEK. YMETh OINpeAeNATh OHCCEKTpUCY yria Hu
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYCK.

DopMynHMpOBaTh ONPEAEICHUSA OKPYKHOCTH U KPYra, XOpAbl U AMaMETPa OKPYKHOCTH, IIOJIb30BATHCS
WX CBOWCTBAMH. Y METh MMPUMEHSATh 3TH CBOMCTBA MPU PEIICHUU 3a/1a4.

Bnaners moHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHHMKA OKPYKHOCTH, YMETh HAaxOIWUTh €€ LEHTP.
[Tonp3oBaThCst pakTaMu O TOM, YTO OUCCEKTPUCHI YIVIOB TPEYTOJIbHUKA MEPECEKAtOTCsl B OJJHOU TOYKE, U O
TOM, YTO CEPEINHHBIC IEPIIEHANKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE.

Bnaners MOHATHEM KacaTEIBHOM K OKPYKHOCTH, IOJIb30BAaThCS TEOPEMOM O NMEPHEHAUKYISPHOCTH
KacaTeJIbHOU U pajinyca, IIPOBEIEHHOIO K TOYKE KacaHUsl.

Ilosp30BaTBCA NPOCTEUIIMMH TE€OMETPUYECKHMH HEPAaBEHCTBAMM, ITOHMMATh HUX NPAKTUYECKHU
CMBICII.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHHUS C IIOMOILBIO UPKYJIS U IUHEHKH.

K xoH1y 00ydeHus B 8 kiacce o0yqaromuiics MOIyyuT CIeIyIOLe IPEIMETHbIE PE3YIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBHI, IOJIb30BAThCS UX CBOMCTBAMU
IIPU PELICHNN T'€OMETPUYECKHX 3a/]1a4.

[TpumeHsTh CBOWMCTBA TOUKH NIEPECEUEHUSI MEIMaH TPEYrojbHUKa (LIEHTpa Macc) B PeLICHUHU 3ajau.

Bnagetp noHsATHMEM CpegHEN JIMHUM TPEYroJIbHMKA W TpamnelMH, IPUMEHATh WX CBOWCTBA IIPU
pemieHnn reoMeTpudeckux 3anad. Ilomp3oBaTeca Teopemor Paneca U TEOPEMOM O NPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHATD UX JUIsl PEIICHUS IPAKTUYECKUX 3a]ad.



[TpuMeHsTh NpU3HAKK OJO0US TPEYTOJIbHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1aU.

[Tons3oBatbest Teopemoii [Iudaropa nis pemieHns rTeoMETpUIECKUX U MPaKTHIEeCKUX 3aaad. CTpouTh
MaTeMaTUYeCKyl0 MOJENIb B IPAKTHUYECKUX 3a/ayax, CaMOCTOSTEIbHO JelaThb YepTéX M HAXOIUTh
COOTBETCTBYIOILUE JJINHBI.

Bnagets MOHATHSMHM CHHYCa, KOCMHYCAa M TaHI'€HCA OCTPOrO yrja NpsSMOYIOJbHOTO TPEYroJbHHKA.
[Tonbp30BaThCS 3TUMU MOHITUAMU JIJIS PEILIEHUs] IPAKTUYECKUX 3a/au.

Bbrancnare (pa3nu4HbIME CIIOCOOaMH) TUIONIAb TPEYTOJbHUKA U TUIOIAAH MHOTOYTOJBHBIX (UTYD
(Monb3ysch, Iie He0OOXO0AUMO, KANBKYIATOPOM). [IpUMEHSTh MoJTy4eHHbIE YMEHUS B IPAKTHUECKUX 3aa4ax.

BrnaneTs moHATHAMU BOMCAHHOTO U LIEHTPAIBHOTO YIjla, UCIOIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriaax MEeXIy XOpAaMH (CEKYLIMMH) U YIJIe MEX]y KacaTeIbHOW M XOPAOH MpHU PELIEHUH T€OMETPUUECKUX
3ajad.

Bnagerp NOHATHMEM ~ ONMCAHHOIO  YETHIPEXYrOJbHUKA, IPUMEHATH CBOWCTBA  ONHMCAHHOIO
YEeTBIPEXYTOJIbHUKA [IPH PELICHUHU 3a1a4.

[IpumeHsTh NOJTY4YEHHBIE 3HAHUS Ha MpPaKTHKE — CTPOMTh MaTeMaTHYECKHUEe MOJEeNM A 3ajad
peanbHOM )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS C IPUMEHEHUEM 110100UST U TPUTOHOMETPHH
(MONB3ysACh, TA€ HEOOXOIUMO, KAIbKYJISITOPOM).

K kon1y 00ydenus B 9 kinacce o0y4aromuiics MOJyYuT CIEAYIOLME TPEIMETHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUUYECKUE (YHKUIUU OCTPHIX YIJIOB, HAXOAMTh C HMX I[OMOIIBIO PpPa3IUYHBIC
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («pellleHue MPSMOYTrOJIbHBIX TPEYrojlbHUKOBY»). Haxomute (c
MOMOIIBIO KaIbKYJISITOPA) JUTMHBI U YIJIBI I HETAOIUYHBIX 3HAUSHUH.

[Tonp3oBaTbest (opMyTamMHu TPHUBENEHUS M OCHOBHBIM TPHTOHOMETPHUYECKUM TOXKIECTBOM IS
HaXO0KIEHHUS COOTHOIIEHUI MEXly TPUTOHOMETPUYECKUMHU BEITMYMHAMU.

Hcnonp3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUII HAXOXIECHHUA pPa3IM4YHBIX 3JIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTrOJbHUKOBY), IPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHUX 3a]1ay.

Brnaners nmonstusMu npeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB NOJOOHBIX (uryp.
[Tonp30BaThCst CBOMCTBAMHM IMOJIO0US MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JJIMHBI U HAXOIUTh YIJIBI Y
noo0HBIX ¢uryp. IIpumMeHaTs cBoiicTBa MOAOOHS B MPAKTUYECKUX 33/7a4aX. YMETh NPUBOJIUTH MPUMEPHI
NoJOOHBIX (PUTYp B OKpPY’KAIOIIEM MUDE.

[Tonp30BaThCsl TEOpEMaMU O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB CEKYILHUX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOPAMHU, MOHUMATh UX I'€OMETPUYECKUNA M (U3MUYECKUI CMBICH, MPUMEHSATh UX B
pElIeHNH TeOMETPUYECKUX M (u3NyYeckux 3anad. [IpuMeHsATh cKalsipHOE MpPOU3BEAECHHE BEKTOPOB JUIS
HaXOXKJCHU UIMH U YIJIOB.

ITonp30BaTbCs METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHHMM I€OMETPUYECKUX U
MPAKTHYECKHX 3ajau.

Brnaners NOHATUSAMHM NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JAJIUHBI Ty OKPY>KHOCTH
Y paJuaHHOW MeEpBI yIJla, yMETh BBIYMCIATH IUIOIIAAb Kpyra 1 ero yacteil. [I[puMeHsTh oy4eHHbIE YMEHUs
B IIPAKTHUYECKUX 3aJ]a4ax.

HaxonuTh ocu (MM LEHTPBI) CUMMETPUH (UTYp, IPUMEHSATH JABMKEHUS TUIOCKOCTH B MPOCTEHINNX
CIIy4JasiX.

[IpumeHsTh NOJTY4YEHHBbIE 3HAHMS Ha IPAKTHUKE — CTPOMTh MaTeMaTHYECKUE MOJENM AJs 3ajad
peambHOM KM3HM H MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS C MPUMEHEHHEM MOJ00us U

TPUTOHOMETPHYECKHX (YHKIMIA (IOJIB3YsACh, TJIe HEOOXOIMMO, KaTbKY/IATOPOM).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KosnyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (nupp )
NporpaMmmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
[Ipocreiimne reome €CKHe
1 I/I)E) CBZI;:T; Ir/Islee Ei—lnp?e re:MniH;}:ngix 14 bubamorera LOK
’ P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 TpeyrombHiici 22 L https://m.edsoo.ru/7f415e2e
3 [TapamiensHble npsMbIe, CyMMa yITIOB 14 1 bubnnorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubmmorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [IOK
5 HosTopennue, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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8 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaumeHoBaHue pa3aenoB U TeM nuppoBbIe
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
N bubmuotexa [IOK
1 4 12 1
STHPEAYTONBHIRA https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPONOPLHUOHATIBHBIX OTPE3KaX, NOJO00HbIE 15 1 brbmorexa LIOK
pomioptt P 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomans. Haxoxaenue miomanen
3 Tpe HIOJJIIBHI/IKOB " f/IHOFO O;EHILHX ¢bur 14 1 bubmmorexa [IOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaau nogoOHBIX Guryp
Teopema Iludaropa u Hauana bub6mmorexa [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIuBl B OKPY’KHOCTH. Brincanssle u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKU. 13 1 bubnnoreka [IOK
KacarenpHble k okpyxHOCcTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
IT i 4 1
6 OBTOPCHHE, 0000WICHHE SHAHMIL https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KVIIACC

N HanmenoBanu | KosmuecTBo yacos JIeKTPOHHBbIE
| epa3menoBu (uudposbie)
n/ Bcer | KoHTpoabH IIpakTH4eck
TeM o0pa3oBaTesibHbIE
n 0 bIe padoThI He padoTsbl
NMPOrpamMMblI pecypchbl
Tpuronomerpus
. Teopemsl
bu6mmoreka [IOK
KOCHUHYCOB U
16 1 https://m.edsoo.ru/7f41a
CHUHYCOB.
12c
Pemenue
TPEYroJIbHUKOB
[IpeoOpazoBanu
¢ mogo0usI. bu6nuoreka [IOK
MeTtpudeckue 10 1 https://m.edsoo.ru/7f41a
COOTHOIIICHHUS B 12¢
OKPY>KHOCTH
bubmuorexa [IOK
BexTopsl 12 1 https://m.edsoo.ru/7f4la
12c
JexapToBbl bubnnoreka [IOK
KOOPJIWHATHI HA 9 1 https://m.edsoo.ru/7f41a
IIJIOCKOCTH 12c
[IpaBuibHBIE
MHOTOYTOJIbHUK
u. JlmnHa bubmuorexa [IOK
OKPYKHOCTH H 8 https://m.edsoo.ru/7f41a
IJIOIIAAb Kpyra. 12c
Boruncnenue
IIoIaaen
bubmuorexa [IOK
JIBMOKEHMS
6 https://m.edsoo.ru/7f41a
IUIOCKOCTH
12c
[ToBTOpEHUE,
oGoGmeHte bubmuorexa [IOK
’ 7 2 https://m.edsoo.ru/7f41a
cucTeMaTH3alu
. 12c
s SHAHWIA
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I10
[MPOI'PAMME
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