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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust kak OJMH W3 OCHOBHBIX PAa3/€iOB IIKOJbHOWM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUYnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS HAa  JIOTUYECKYIO,
J0KA3aTeNIbHYI0 JIMHUIO. LIEeHHOCTh M3ydeHUsI T€OMETPUU HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0KA3aTeNIbHBIE PACCYXJAEHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, MNPOBOJIUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dbopmMynupoBaTh 0OpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBJISIETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MaTeMaTUYeCKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peaJbHOW ku3HU. OOydaromuiicss JOJDKEH HayYUThCS
OTPENICNIUTh TEOMETPUUECKYIO (PUTYpy, OmMmHcaTh CIIOBAMHU JaHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOMIAAb 3€MEJIbHOTO Y4acTKa, pacCYUTATh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMmble pa3Mepbl Trapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMUCIWUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHH, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M HaumOojee spKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpuueckue cooTHoOweHUs», «Merong koopauHary U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepeHwue
F€OMETPUYECKAX  BEIMYUH», «JleKapTOBbI KOOpPAMHATBI HAa  IJIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiiacce
— 68 uvacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

COAEPKAHUE OBYUYEHMUSA

7 KIIACC



Havanenbie nonsatus reomerpun. Touka, mpsMasi, OTpE30K, JIiyd. YToia. Buaesl
yriioB. BeprtukanpHble U cMmexHble yriabl. buccektpuca yria. Jlomanas,
MHOTrOyroJibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOMl CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBID LUPKYJA U JIMHEUMKHA. TpeyrojbHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TPEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TpEyrojibHuKa,  NPOBEAEHHOM K  rumore”y3e. llpusHaku  paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTrobHBIN TPEYTOJBbHUK C yTJIOM B 30°.

HepaseHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIrOJIbHUMKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OoJbLIed CTOPOHE TPEyrobHHKA.
IlepnieHAuKyJIAp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima U CepeaUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTB M KpyI, XOpJa MW JuaMeTp, HuX CBOMCTBa. B3zammHoe
PaCIIOIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au TMapajuieiorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaapar), WX MPHU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[Tomobue TtpeyrombHUKOB, KodpdumueHnt mnomodus. [lpusHaku momo0Hs
TPEeyroibHUKOB. [[puMeHenne no1o0us npu peleHrny NPakTUIeCKUX 3a/1au.

CaoiicTBa momaneid reomerpudeckux ¢uryp. DopmMynbl s TUIOMIAH
TpEyrojbHUKA, Mapajuienorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOLIAJEH
oA0OHBIX QUTyp.

Brruncnenue miomanen TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.



Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MIPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOTO yIila MPSAMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (DYHKIIHUU
yraoB B 30, 45 u 60°.

BrnucanHble M IEHTpaJbHBIE YTIIbI, YTOJd MEXAY KacaTeIbHOW M XOPIOM.
Yrnel  Mexay XopAamMu M CeKyIIMMH. BnucaHHble W ONKMCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMmHOe pacnonokeHue IByX OKpykHocrei. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IByM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYITBI TPUBEICHUS.

Pemiennie TpeyronpHuUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienrie mpakTUUECKUX 3aJad C UCIOJIB30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CHHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 TPOU3BEICHUH OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, anuHa  (MO&ynb)  BEKTOpa,  COHAINpABIEHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatsl BekTopa. CKalIsIpHOE TPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapTOoBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJMHATaX, IEPECEUCHUE OKPYKHOCTEH M MpSIMBbIX. MeTOl KOOPAUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYroJbHUKH. JlnmmHa  OKpyXHOCTHU. I'pamycHas w
paauaHHas Mepa yIJyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. I[lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Quryp (dreMeHTapHbIC
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

IINIAHUPYEMBIE PE3VJBTATBI OCBOEHHS TIIPOI'PAMMDBI
YUYEBHOI'O KYPCA «(T'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIN4HOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOTrpaMMbl y4eOHOTO Kypca
«I"eomeTpus» XapakTepu3yroTCs:
1) naTpuoTHYecKoe BOCIIUTAHUE:



[IpOSABJICHUEM HMHTEpeca K M[POLUIOMY M HAaCTOALIEMY POCCUHUCKOU
MAaTEMATHKHA, L[IEHHOCTHBIM  OTHOLICHMEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaTEMaTUKOB U POCCHUMCKOM MAaTEMATUYECKOW IIKOJbI, K HUCIOJIb30BAHUIO ATUX
JTOCTH>KEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN T'pakJIaHWHA U pealu3alliu €ro
MpaB, TMPEJCTAaBICHHEM O MAaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp TPaKJaHCKOro 0OIIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJACHUIO ATHYECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUN HayKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIUIIOB B JESATEIbHOCTUA YUEHOIO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTUUYECKUX 3aaad
MaTeMaTUYE€CKOM HAMpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOrO
o0pa3oBaHUs Ha TMPOTSHIKEHUM BCEW KXWU3HU ISl YCIEIIHOW MpodeCcCHOHATBHOM
NEATeIbHOCTH W Pa3BUTHEM HEOOXOJMMBIX yYMEHUW, OCO3HAHHBIM BHIOOPOM U
MOCTPOSHUEM WHIUBHUAYATIbHONW TPAeKTOpUHM 00pa30BaHUs U )KU3HECHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTPIO K  OMOIMOHAILHOMY W  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3a7ay, PEIICHUH, pacCyXJICHHH, YMEHUIO BUJICTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUSA:

OpUEHTallMEl B JICATEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHMMaHUEM MAaTeMaTHYECKOM Haykh Kak cdepbl YeraoBeYECKOU
NEATEILHOCTH, ATANOB €€ Pa3BUTUA M 3HAYMMOCTU JIJI1 PAa3BUTHUA IIUBHIM3AIUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpPOH KaK CpEICTBOM
[O3HAHUSI MHPA, OBJIAJCHHEM IPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
NEATENbHOCTH,

6) ¢usuveckoe BocnuUTaHWe, (POPMHUPOBAHHE KYJIbTYPbl 310POBbSl H
3MOIHUOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO MPHUMEHATH MAaT€MaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBbS, BEIEHUS  3I0POBOrO  00pa3a  KW3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXA, peryispHas (Qu3ndecKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HAaBBIKA PEQIICKCHHU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTO K€ MpaBa APYroro 4YeJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAllMEN HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUW JUIA PELICHUs 3a]a4
B 007acCTH COXPAaHHOCTU OKPYXAIoIIeH Cpeabl, IMJIAHUPOBAHUS IOCTYIKOB H



OLIEHKM KX BO3MOKHBIX TMOCIEACTBUM JJIsI OKPYXAIOUWEH Cpeabl, OCO3HAHUEM
100aJIBbHOTO XapaKkTepa HKOJOTHUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHSAIIMMCSH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Yy JPYTUX JIOAeH, MpUOOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAaHWH, B TOM YHCIIEC
dbopmMynUpoBaTh UACH, MIOHATHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIHI KOHTPMEp, KOPPEKTUPOBATH
MpUHUMAEMbIC pEIICHUs W JACHCTBUS, (POPMyITUpOBaTH M OLICHHBATH PUCKH H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble oruyeckune AeicTBUA:

1. BBIABISITh M XapaKTepHU30BaTh CYIIECTBEHHBIC MPHU3HAKU MaTEMaTHYECKHUX
OOBEKTOB, TIOHSATHW, OTHOIICHWUH MEXAY TIOHATUSAMHU, (DOPMYIHPOBATH
ONpe/eNieHUs]  TOHSTHW,  YCTaHABIWBAaTh  CYIIECTBEHHBIM  TPHU3HAK
KJaccu(pUKaIlMy, OCHOBaHUS ISl OOOOIEHHWS W CpPaBHECHHS, KPUTECPUU
POBOJIMMOTO aHAJN3a;

2. BOCIpUHUMATh, (QOPMYIUPOBaTH W  MPEOOpPa3OBHIBATH  CYXKICHHUSA:
yTBEpJUTEIbHBIE ¥ OTPHUIATENIbHBIC, E€IMHUYHBIC, YacTHbIE U oO0IIue,
YCIIOBHBIE;

3. BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeunss B (akTaX, JaHHBIX, HAOMIONCHUSIX U YTBEPKICHUSAX,
npenaaraTb KpUTEPUH TSI BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA,

4. nmenmaTh BBIBOJBI C WCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JIECTYKTUBHBIX U
WHAYKTHBHBIX YMO3AKIIOUECHNUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

5. pa3OupaTh JOKa3aTEIhCTBA MAaTEMAaTUYECKUX YTBEPKIEHUU (TIPSIMBIE U OT
NPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIHHO HECIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTU4ecKux (aKkTOB, BBICTPAWBATh APTYMEHTAIMIO, MPUBOIHTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;



6. BbIOMpaTh cHoco0 pemieHUs y4eOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIlCHMs, BbIOMpaTh Haubojee TMOAXOJAIUA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

1. MCHOJIb30BaTh BOIPOCHI KaK MCCIEN0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh BOMPOCHL, (UKCUPYIOLUIME NPOTUBOpPEUYHUE, MpolIemy,
CaMOCTOSITEJIbHO ~ YCTAHABIMBATH HCKOMOE U JaHHOE, (POpMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

2. MPOBOJUTH IO CaMOCTOSTENbHO COCTABICHHOMY IUIAHY HECJIOKHbBIN
AKCIIEPUMEHT, HEOOJBIIOE UCCIEAOBaHUE IO YCTAHOBICHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;

3. caMoCTOsTeNbHO (hopMynupoBaTh 00OOILIEHHUS M BBIBOJBI IO pe3yibTaTaM
NPOBEEHHOTO HAOIIOJEHUS, HCCIEAOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

4. TPOTHO3MPOBATHh BO3MOXKHOE pa3BUTHE TMIpoIlecca, a TaKXKe BBbIIBUTATh
IPENONIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

1. BBISBISTH HEAOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMALMM, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

2. BBIOMpaTh, aHANU3UPOBATh, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeicTaBIeHNUS;

3. BbIOMpaTh ¢opMy TpelncTaBlieHUs HHPOPMALMU U WIUTIOCTPUPOBATH
pellaemMble 3aJladyd  CXeMaMH, JuarpaMMami, HWHOW Tpadukol u ux
KOMOMHAIUSIMU;

4. OLEHUBATh HAAEKHOCTh HWHGOOPMAIIMU TO KPUTEPUSIM, MPEAI0KCHHBIM
yduTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIEC Y4eOHbIE 1eHCTBHS:

1. BOCHPHHHUMATh U (POPMYIHPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMHU
U LEeISIMH OOLIEHHUsI, SICHO, TOYHO, IPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NHCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJYy pEIIeHUs
3a/1a4l, KOMMEHTUPOBATh MMOJTYYECHHBIN pe3ylbTaT;

2. B xoJe oOCYyXKJIEHHs 3aJjaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIAaeMOU TEMBI,
npoOJIeMbl, peraeMoi 3a/1auu, BBHICKAa3bIBaTh WJICH, HAIICJICHHBIC HA TOWCK
pElIeHMs, CONOCTaBIATh CBOM CYXKIEHUS C CYXKIEHUSMH JApPYTHUX
YYAaCTHUKOB JAuayora, oOHapyKMBaTh pPAa3jIMYd€ M CXOACTBO MO3MIMHA, B
KOppeKTHO! (hopme HpopMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

3. OpEeACTaBISATh Pe3yJbTaThl PEIICHUS 3a]1aul, SKCIIEPUMEHTA, UCCIEA0BaHU,
MIPOEKTA, CAMOCTOSITEIBHO BBIOMPATh (JOPMAT BBICTYIUIEHHS C YUETOM 3a7a4
MIPE3EHTALMU U OCOOEHHOCTEN ayAUTOpHUH;

4. TIOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON UM WHJUBUAYaJTbHOU
paboTHI NP pPElICHUN YUeOHBIX MATEMATHYECKUX 33/1a4;



5. MPUHUMAThH IIeJTb COBMECTHOW ACSITENBbHOCTH, IJIAHUPOBATH OpTaHU3AIUIO
COBMECTHOW paboThl, pacnpedesnsTb BUABI padOT, AOroBapHUBaThCH,
o0CyXaaTh MPOIIECC U pe3yJbTaT padoThl, 0000IaTh MHEHHS] HECKOIbKHUX
JIIOACH;

6. ydacTBOBaTh B TIpynmoBbIX (opmax padoTel (0OCyXIeHus, OOMEeH
MHEHHSIMH, MO3TOBBIE IITYPMBI U JPYTHE), BHITOIHITH CBOIO 4acTh PabOThHI
U KOOPJWUHHUPOBATH CBOM JIEHCTBUS C JAPYTUMHU WICHAMHU KOMAaH/IbI,
OLICHWBATh KA4eCTBO CBOETO BKJIAga B OOMIMA MPOAYKT IO KPUTEPUSM,
chopMyTUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

PeryasiTuBHbIC YHHBepPCAJIbHbIC Y4eOHbIEe 1eHCTBHS

Camoopranusanus:

1. caMOCTOATENIbHO COCTaBJAThH IUIAH, AJITOPUTM PEIICHMs 3a1aud (WIH ero
4acTh), BBIOUpATh CHOCOO PEIICHHS C Y4ETOM HMEIOIIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb M  KOPPEKTUPOBATh
BapUaHTHI PEIICHUN ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJLHbIH HHTEJJIEKT:

1. BIaAETh Crioco0aMH CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHs] MaTeMaTHYeCKOM 3a1a4H;

2. TIPeABUIETH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aauH,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJCHHBIX OIMOOK, BRISIBJICHHBIX TPYAHOCTEH;

3. OIIEHMBATh COOTBETCTBUE pe3yJbTaTa JAEATEIHHOCTU MOCTABICHHOW IENH U
YCIOBUSAM, OOBACHITH MPUYUHBI JTOCTHDKCHHUS WM HEIOCTH)KCHHS IIeIH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenms B 7 kJjacce OOYYaIOIMICSA TIOIYyYUT CICAYIOIIHE
MIPEAMETHBIC PE3YJIbTATHI:

Pacno3snaBaTh WM3ydYeHHBIE TEOMETpHYECKHE (HUTYPBI, OINPEACIATh HUX
B3aMMHOE PAacCIlOJIOKEHHE, H300pakaTh TeOMETPUYCCKHE (UTYPHI, BBITOJIHATH
YEPTEeXKH 110 YCIOBHIO 3a1add. M3MepsTh JIMHEHHBIC W YIJIOBBIC BEIWYWHEI.
Pemrate 3a1a4un Ha BEIYHMCIICHUE JUTHH OTPE3KOB U BEJIMYHMH YTJIOB.

Jlenate TpyOyI0 OIIGHKY JHMHEWHBIX M YIJIOBBIX BEIWYHUH IIPEAMETOB B
peagbHON JKM3HH, Pa3MepOB IPHPOJHBIX OO0OBEKTOB. PasnmmyaTh pasMepbl 3THX
00BEKTOB 1O TIOPSJIKY BETUIHHBI.

CTpouTh 4epTEKHU K TCOMETPHUICCKHUM 3a1a4aM.

[Tonmp30BaThCs TPU3HAKAMHM PABEHCTBA TPEYTrOJBLHUKOB, HCIOJIb30BaTh
MIPU3HAKH U CBOMCTBA PaBHOOSIPEHHBIX TPEYTOJIBHUKOB IPH PEIICHUH 3aa4.



[IpoBOIUTE JOTHYECKHE PACCYXKIACHUS C HUCHOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBbHOTO
TPEYTroJIbHUKA, B PELIICHUU T€OMETPUUECKUX 3a]1a4.

Onpenensate NapaJjieIbHOCTh MPSAMBIX C TIOMOUIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe napayieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOi.

Pemath 3aaun Ha kieTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOJIUTh YHUCIOBbIE M OYyKBEHHBIC 3HAUYCHUS
VIJIOB B TE€OMETPUYECKUX 3aJadaX C HCHOJIb30BAHUEM CYMMBbl  YIJIOB
TPEYrOJbHUKOB U MHOTOYTOJBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEePECEUCHUN JBYX NapajuledbHBIX NPSMBIX CEKylled. Pemiars mnpakTHyeckue
3a/1a4M Ha HAXOXJECHUE YIJIOB.

Biangete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEeaesiTh
OMCCEKTpUCY YIJIa U CePEAUHHBIN MEPIICHINKYISIP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.

®opMyIUPOBaATh OMPEACICHUS] OKPYXKHOCTH W Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, IIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLlIeHnH 3a1ay.

BiianeTp NmoHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxoAuTh €€ ueHTp. Ilomb3oBaThcs (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKATCd B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
NEPIICHAUKYJIISAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJJHOW TOYKE.

Brnagers nmonsiTiEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPIICHAUKYISIPHOCTHU KacaTEIbHOU U panyca, IIPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaTbCs NPOCTEUIIMMHU I'€OMETPUUYECKUMU HEPABEHCTBAMHU, IIOHUMATh
UX IMIPAKTUYECKUN CMBICI.

[IpoBOUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOECHUS C MOMOIIBIO LIUPKYJISA U
JINHEVKH.

K koHmy oOyuenms B 8 kJjacce OOyYarOmMICSH TIOIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, WX JJIEMEHTBHI,
MOJIb30BAThCS UX CBOMCTBAMU NPU PEUICHUH F'€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IMEPECEUCHHS MEIUAH TPEYroyibHUKa (LIEHTpa
Macc) B pellIeHUH 3a]1a4.

Binanete nonsAtHEM CpegHEW JUHHUM TPEYTrOJbHUKA W TpaIeluu, TPUMEHSThH
WX CBOWCTBA MNpPHU PEIIEHWH TeOMETpUYECKUX 3anad. [losmp3oBaTbes TeopeMoi
daneca U TEOPEMOM O MPOMOPUUOHAIBHBIX OTPE3KAX, MPUMEHATH UX ISl PELICHUS
MPAKTUYECKUX 3a7a4.



[IpuMeHsTh pU3HAKKU TTOA00USI TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/ay.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
npakTudeckux 3ajgad. CTpoUTh MaTEeMaTUYECKYH0 MOJeNIb B MPaKTHUECKUX
3a/1a4ax, CaMOCTOSITEILHO AeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE IJIUHBI.

Brnanerp mnoHSATHSIMH CHUHYCA, KOCHMHYCa U TaHI€HCAa OCTpPOTO yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10Ib30BaThCs STUMU TIOHATUSIMU NI PEIICHUS
MPaKTUYECKUX 3a/1au.

Boruncnsath (pa3auyHbIMU cIOCO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ ¢Guryp (MOdB3ysAch, TJI€ HEOOXOAUMO, KaJbKYJISTOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Brnanerp MNOHATHUSMM BIHCAHHOTO W IEHTPAJIBHOTO YIJIa, KCIOJBb30BATh
TEOPEMBbI O BIUCAHHBIX YIJIaX, YIiIax MEXKIY XOpAaMu (CEKYIIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPI0U MPHU PEIICHUN TEOMETPUIECKUX 3a/1ad.

Brnanerp moHSATHEM OINMKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OTMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a7a4.

[IpuMeHsTh TIONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTHYECKUE
MOJICIH ISl 3a/1a4 peaJIbHON JKM3HU U TTPOBOJIMTH COOTBETCTBYIOIIUE BBIUYMCICHMUSI
C TpUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IONB3YSCh, T/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kKiacce o0OydYaromiuiicss MOJYYHUT CIIETYIOLIUE
IPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C UX
OMOILBIO PA3JIMYHBIE AJIEMEHThl NPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEILICHHE
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoAuTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIUHbI
M YIJIBI U1 HETaOJMYHBIX 3HAUCHHH .

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM i1 HAXOXKJIEHUS COOTHOUICHUN MEXAYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUST Pa3IUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHUE TPEYTrOJIbHUKOBY»), MPUMEHITh HX MpHU
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Brnagets moHsTHAMEU  mpeoOpa3oBaHUS ~— TOMO00WS, COOTBETCTBEHHBIX
aeMeHTOB Mo00HBIX Guryp. [lomp30BaThCs CBOMCTBAMU MOAO0MS MPOU3BOIBHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOIWUTh YIJbl y TOMOOHBIX QUryp.
[IpuMeHSTH CBOMCTBAa MOMOOMS B MPAKTHUSCKHX 3ajadax. YMETb IPUBOIUTH
MIpUMEpPBI NOJI0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.



[lonb30BaThCs BEKTOpPAMHU, MOHUMATh HMX TE€OMETPUYECKUA M (DU3UUECKUU
CMBICJ]I, MPUMEHATH KX B PEUICHUU TEOMETPUUYECKUX U (PHU3MYECKUX 3ajad.
IIpuMeHATH CKaIsIpHOE NIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS UIMH U YIJIOB.

ITonp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATH €ro B
pELIEHUU T€OMETPUUECKUX U NMPAKTUYECKUX 3a1a4.

Bianers NmOHATHUSAMHU NPaBUWIBHOTO MHOTOYI'OJIBHUKA, JJIMHBI OKPYXKHOCTH,
IUIMHBl 1YyTM OKPYXKHOCTH U PaJUaHHOW MEpPBI yIila, yMETh BBIYMCIIATH ILIOIIAIb
Kpyra 4 ero yacteu. IIpuMeHsaTh nojlyyeHHbIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Haxoaute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTH JIBHKCHHS
IJIOCKOCTH B MPOCTENIIUX Cydasax.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJIEJIN JJI 3a7a4 PEaIbHOM KU3HU U NPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUSA
C NpUMEHEHHEM TNOJ00Hs M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TIE

HE00XO0UMO, KAJIbKYJISITOPOM).
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