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MOSICHUTEJIbHAS 3AITUCKA

Teomerpusi KaK ONWH W3 OCHOBHBIX PpasJeliOB IIKONBHOM MareMaTHKH,
FMEIOIHH CBOell Helbio 0BecIeunTs U3ydeHue CBOMCTB M pa3MepoB (HIyp, HX
OTHOLIEHMH ¥ B33aUMHOE PpAaCIOJOXKEHHe, OIMpaeTcs Ha JIOTHYECKYo,
JI0Ka3aTeNbHyI0 JUHMI0. 1[eHHOCTh M3yYeHHs] eOMETPHH Ha ypOBHE OCHOBHOTO
06111ero 06pa3oBaHys 3aKII0YaeTCs B TOM, 4TO 00YYarOIMHCs YYUTCS IPOBOIUTE
JIOKa3aTenbHble PAcCyKIEHHUS, CTPOUTE JIOTHYECKUE YMO3aKIIOUCHIS, IOKa3bIBATH
VICTHHHBIE YTBEP)KICHHS M CTPOMTH KOHTPIPUMEPH K JIOXKHBIM, MPOBOAHMTEH
pacCykKIeHHs «OT TPOTHBHOIO»,  OTIMYATH CBOMCTBA OT IIPH3HAKOB,
(GopMynHpoBaTh OOpATHBIE YTBEPIKACHHUS.

Bropoil IeNpI0 M3y4YEeHHs TEOMETPHU SBILETCS HCIIOTIB30BAHHE e€ Kak
WHCTPYMEHTA TIpY PEIICHWH KaK MaTeMaTHYecKHX, TaK M INPakTHHeCKHX 3ajad,
BCTPEYAOIIMXCS B PEATBHON IKU3HH. OOyuaromuiics JO/DKEH HayIUTBCA
OIpe/ieIUTh TEOMETPUUECKYI0 (HUrypy, ONHCATh CJIOBaMH IIAHHBIA 4YepTEX HIIH
PUCYHOK, HAlTH TINIOIIA/b 3€MENBHOI0 yJacTKa, pacCiuTaTh HEOOXOUMYIO JJIHHY
ONTOBOIOKOHHOTO Kabens wii TpeGyeMble pasmepsl rapaxa JUis aBTOMOOHIS.
JTOMY COOTBETCTBYET BTOpas, BBIYMCIMTEIbHAs JHHUA B H3ydeHHH TCOMETPHH.
[lpu pelreHuH 3afad IMPAKTUIECKOTO XapakTepa o0yuaromuiics y4uTcs CTPOUTH
MareMaTHdecKue MOJEIH pealbHbIX JKH3HEHHBIX CHUTYalHH, MpOBOAMTEH
BEIYMCJ/IEHHS M OLICHUBATh aJIeKBaTHOCTH IIOJyUYEHHOIO pe3yIpTaTa.

Kpaline BaXHO TOJYEPKMBATH CBS3H TEOMETPUM C APYTHMH yaeOHBIMU
IIpeIMeTaMu, MOTHBHPOBATB HUCIIONB30BaTh OMPECTICHIS TCOMETPHHECCKIX buryp
W TIOHATWH, JIEMOHCTPHPOBATh MPHMEHEHHE MOTYdeHHbIX yMECHHHI B buzuke u
rexHuKke. DTH cBA3M Hambolee ApKO BUOHBI B TeMax «BexTophD),
«TpuroHOMETpHYECKHE COOTHOIIEHHSD), «Meton xoopauHaty u «Teopema
[Tudaropar.

VueGHblit Kype «['€OMEeTpHs» BKIHOUYAeT CHEJyIOIHe OCHOBHBIC Pasfe/Ibl
comepxanus: «[eomerpudeckue QUIYpHI H HX coiictBay, «V3mepeHune
reOMETPUUECKHX — BEJIMYMH», «JIeKapToBBl ~KOOpAMHATBI HA  IIOCKOCTHY,
«BeKTOpBI», «[IBUKeHHs TIIOCKOCTHY, «IIpeobpasoBaHus OO0,

Ha u3y4enue yueOHoro Kypca «l'eoMeTpHsD» OTBOLUTCA 204 gaca: B 7 Kyacce
— 68 uacos (2 4aca B Hezenmo), B 8 kracce — 68 vacos (2 yaca B Hezeno), B 9 kiacce
— 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHUE OB YYEHUWA

7 KJIACC

HauabHble TOHATHS reoMeTprH. Touka, IpsiMas, OTPE30K, Jy4d. YTOIL. Bumel
yraoB. BepTHKanbHble X CMEXKHBIE YIJIBIL Buccekrpuca yriua. Jlomanas,
MHOTOYTOJIBHUK. [TapannensHoCTh | IePHeHUKYIAPHOCTE HPAMBIX.

CumMerpuynble QUrypsl. OCHOBHBIE CBOKCTBA oceBoit cuMMeTpuu. I IpuMepsr
CHMMETPHH B OKPYKaroIeM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C IMOMOLIBIO LHMPKYJIs H jguHedKH., TpeyroybHUK.
BricoTa, MepaHa, OUCCEKTPHCA, HX CBOMCTBA.

PaBHOGEIPEHHBI ¥ PAaBHOCTOPOHHMH — TPEYrOJIBHUKH. HepaseHCTBO
TpeyroJbHHUKA.

CpoiicTBa W MpHW3HAKH PaBHOOEIPEHHOro TPEYTrOJbHUKA. [IpusHaku
paBeHCTBa TPEYIOJbHUKOB.

CBo#CcTBA ¥ IPU3HAKYA NapalIeNbHEIX TpsMbIX. CyMMa yriloB TpeyronbHHKaE.
BHemHue yTIIbl TPEYTOJIBHHAKA.

TIpsMoyTonbHBIH  TpeyronbHuK. CBOMCTBO MEIMaHBl  IPAMOYTOILHOTO
TpeyroJbHUKa, IPOBEAEHHON K TUIIOTEHY3E. [Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TpeyrolbHAKOB. [IpAMOYTONBHEI TPEYTOTBHHK C YTTIOM B 30°.

HepaBeHcTBa B T€OMETPHH: HEPABEHCTBO TPEYrONBHHKA, HEPABEHCTBO O
JUIMHE JOMaHoif, Teopema 0 GoipmeM yrie u OonblIel CTOPOHE TPEyroJbHHKA.
IleprieHOUKYJIIp ¥ HAKIIOHHAA.

['eoMeTpuUeckoe MecTo TodeK. buccexktpuca yria M cepeIUHHBIH
TIepIeHUKYJIAP K OTPE3KY Kak TeOMETPHICCKIE MECTa TOCK.

OKpyXHOCTP M Kpyr, Xopaa M JuaMmerp, HX cBoiicTBa. B3ammHOe
DPACIIONIOKEHHE OKPYKHOCTH W TIPSIMOM. KacaTenbHas # ceKyllas K OKPY>XHOCTH.
OKpY)KHOCTb, BIHCaHHAas B yroi. BrmcanHas M ONHCAHHAS OKpY>KHOCTH
TpeyroJbHHUKA.

8 KJIACC

YerrsipéxyronbpHuKy. [lapasuienorpamMm, €ro npusHaki u cBoiicTBa. HacTHEIC
CITydad MapajienorpaMMoB (IpAMOYTONBHHK, poM0, KBaapaT), WX NPU3HAKH U
coiictBa. Tpamermsi, paBHOOOKas Tpamenus, & cBOiicTBA M IPHU3HAKH.
I IpsiMOYyTOIbHAS TPareLlus.

Merton yiBoeHHs MenuaHsl. LleHTpanbHas CHMMETPHA. Teopema QPaneca u
TeopeMa O MPOIOPIHOHATIEHEIX OTPE3KaX.

CpeiHie TMHAK TPEYTONbHUAKA 1 TPaeIHH. [lenTp Macc TpeyrolbHUKA.

[Togo6ue TpeyroNbHUKOB, KOIDOHULHEHT nonobus. IlpusHaku mOH00HMs
TpeyronsHUKOB. [IpiMeneHue 1010011 IPH PeIIEHUH NPAaKTUHECKHX 3aa1.



CpoiicTBa Iiomazeii reoMeTpudeckux Guryp. P@opmymnsl 1A IIIOMIAIH
TpeyroJibHUKa, MapajwieNorpaMma, pomda M Tpareluy. OtHomIeHre IUIoanen
N00OHEIX (QUTYD.

BEIMUCIIeHHe TUIONAeH TPeyToIbHUKOB ¥ MHOTOYIONIGHMKOB Ha KIET4aToH
Oymare.

Teopema Iludaropa. IlpumeHeHHE TEOPEMBI [Tudaropa Npu pELICHUH
IPaKTUYECKHX 3a/1a4.

CHHyC, KOCHHYC, TAQHTEHC OCTPOro yriia MPSMOYTOJIBHOTO TPEeyrONbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPHTOHOMETPHIECKHC byHKIUH
yrioB B 30, 45 u 60°.

BrpcaHHEe U IeHTPaIbHBIE YTIIBI, YIOJ MEXKLY KacaTelbHOH 1 XOPIOH. YTIIBI
MeXIy XOpJaMH U CeKyluMH. BIHMCaHHBIC M ONMCAHHBIC qeTBIPEXYTOIBHUKH.
B3ayMHOe paclolnoXkeHue ABYX okpyxHocted. Kacanue okpyxHocTeil. Obmue
KacaTeJbHEIE K IBYyM OKPYXKHOCTSIM.

9 KJJACC

Cumyc, KOCHHYC, TaHreHc ymoB or 0 10 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. POPMYIIBI IPUBENCHHS.

Pemenye TpeyroJbHAKOB. TeopeMa KOCHHYCOB H TeOpeMa CHHYCOB. Pemenue
IPaKTHYECKUX 3a/1a4 C MCTI0JIB30BAHUEM T€OPEMBI KOCHHYCOB M TSOPEMBI CHHYCOB.

[Tpeo6paszoanue monobus. [lofo6ue cOOTBETCTBEHHBIX JNCMEHTOB.

Teopema O MPOM3BENEHMM OTPE3KOB XOpJ, TEOPEMBI O TIPOM3BEICHHUH
OTPEe3KOB CEKyII¥X, TeopeMa O KBaJpaTe KacaTe/lbHOH.

Bextop, nuHa (MOIyJb)  BEKTOpa,  COHANPABIEHHBIC — BEKTOPEL,
IIPOTHMBOMOJIOKHO HAIPABIEHHbIE BEKTOPEI, KOITHHEAPHOCTE BEKTOPOB, PABEHCTEO
BEKTOPOB, ONEpallid Haj BekropaMmu. Pasymoxenue Bekropa IO ABYM
HeKOJUIHHEeapHEIM BekTopam. KoopnwmHatsl Bextopa. CKaldpHOE NpOU3BEICHHE
BEKTOPOB, IPHMEHEHNE /I HaX0XICHUS AJIHH U YTIIOB.

JlexapTOBEI KOOP/MHATEI HA INIOCKOCTH. Y PaBHEHHS IPSAMOM U OKPYKHOCTH B
KOOPIMHATAX, TIePeceueHre OKPYKHOCTEH M IPAMBIX. MeTon KOOpAMHAT K €ro
IpUMEHEHHE.

[TpaBuyibHbIE MHOTOYTOJIbHAKH. JTMHA OKPYKHOCTH. I'pamycHas ¥ pagraHHasd
Mepa YI7la, BBMHECIEHWE UTHH IyT OKpykHocTed. Ilmomans Kpyra, CeKTOpa,
CerMeHTa.

JIBW)KeHds IUIOCKOCTH ¥ BHYTPEGHHHE CHMMETPHE QHTYp (3;meMeHTapHbIE
npezncrasienus). [lapaensHbii mepeHoc. 110BopoT.



[UIAHUPYEMBIE PE3VJBTATHI OCBOEHHS TTPOI'PAMMBI
VYUEBHOT'O KYPCA «EOMETPHSI» HA YPOBHE OCHOBHOI'O
OBIIEI'O ObPA3OBAHMS

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTaThl OCBOCHHA IIPOTPaMMBL yuebHOro Kypca
«["eoMeTpHUsI» XapaKTEPU3YIOTCA:

1) maTpHOTHYeCKOe BOCIHTAHHE:!

MposABIEHWEM HHTepeca K TPOLIIOMY H  HAacTOAIMIEMY pOCCHICKON
MAaTeMAaTUKH, L[EHHOCTHBIM OTHOIIEHMEeM K  JOCTIKCHUAM POCCHUHICKHUX
MaTEMATHKOB M POCCHMCKOM MaTeMaTHUeCKOM IIKOJBI, K HMCIONB30BAHHIO STHX
JOCTYKEHHUH B APYTHX HAYKaX U MPUKIAJHEIX cdhepax;

2) rpaskIaHCKOe H yXOBHO-HPABCTBEHHOE BOCITHTAHHE:

OTOBHOCTBIO K BBITTONIHEHHIO 00A3aHHOCTEH IpakKJaHHHA U peaTu3alli ero
npaB, IPEACTaBISHMEM O MAaTeMaTHYECKHMX OCHOBAX (YHKLMOHUPOBAHU
pasJIM4HbIX CTPYKTYP, SBJEHHH, IPOLEAyp IPaXAaHCKOro obmiecTBa (HapUMED,
BEIOODBI, OTIPOCHI), TOTOBHOCTBIO K OOCY)KICHHIO STHYECKAX po0eM, CBSI3aHHBIX
¢ NPaKTHYECKWM IPUMEHEHHEM [OCTIDKCHHH HAayKH, OCO3HaHMEM BDKHOCTH
MOPaIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH y4&HOTO;

3) Tpy/ioBO€ BOCIIHTAHHE:!

YCTAaHOBKOH Ha aKTHBHOE yYacTHe B pEIIeHMM NPaKTHICCKUX  3a/ad
MaTeMaTH4YecKod HaIpaB/IeHHOCTH, OCO3HAHMEM BaXKHOCTH MaTeMaTHIeCKOro
06pa3oBaHKs Ha IPOTSKEHHH BCEH JKH3HU LA ycrelmHoi mpodeccroHaibHON
NeSTeILHOCTH U Pa3BUTHEM HEOOXOOHMMBIX YMEHHH, OCO3HAHHBIM BEIOOpOM H
[OCTPOCHHEM HHIMBALYaIbHOM TpPaeKTOPHH 00pa30BaHKs 1 XKU3HEHHBIX ILIAHOB C
YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTpeOHOCTEH;

4) 3cTeTHYECKOe BOCIIHTAHHE:

CIIOCOBHOCTLI0 K  SMOLMOHAIBRHOMY M 3CTETUYCCKOMY  BOCIPHATHIO
MATEMATHYECKAX OOBEKTOB, 3aad, pEIIeHHH, pPacCyXIEeHHH, YMEHHIO BHACTH
MaTeMaTU4YecKye 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HAYYHOI0 MO3HAHMA!

OpHeHTalWell B JEATENBHOCTH Ha COBPEMEHHYIO CHCTeMy HaydHBIX
IpeJCTaBIeHnH 06 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3sBUTHS HENOBEKA, IPHPOALI H
obIIecTBa, MOHMMAHHEM MAaTeMaTHIeCKOH HayKd Kak cepsl UETOBEYECKON
NeSTEBHOCTH, JTAaNoB €& pasBUTUA M 3HAYAMOCTH JUIA PA3BATHS IHBH/IM3ALINH,
OBJIAZICHHEM S3BIKOM MaTEMaTHKH ¥ MaTeMaTHYeCKOH KyIbTypOH Kak CpeiCTBOM
[O3HAHWS MHpa, OBJIAJCHHEM MPOCTEHIIMME HaBBIKAMH HCCIIE0BATEIbCKOM
JEeATEIBHOCTH,



6) ¢usuueckoe BOCIHTAaHHE, (GOpPMHPOBAHHE KYJbTYpPhl 310POBbH H
IMOLHOHAJBLHOTO 0J1aronoJ y4us:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYeCKWe 3HaHWs B HHTEpecax CBOCTO
3M0pOBBA, BENEHHSI 3JI0poBOro  obpasa  KH3HH (3mopoBOe  IIHTAHME,
cOanaHCHPOBAHHEIM pPEXMM 3aHATAA M OTABIXA, peryJipHasd ¢buzngecKas
AKTHBHOCTB), CHOPMHPOBAHHOCTBIO HABBIKA PEQIIEKCHH, TPH3HAHUEM CBOETO IIpaBa
Ha OMMOKY ¥ TaKOTo e IIpaBa APyroro YeI0BeKa,

7) 3K0JIOTH4eCKOe BOCIIHTAHHE:

opreHTaIuell Ha IpUMEHeHEe MaTeMaTHIECKIX 3HAHUH I pelleHUs 3a1ad B
06JIaCTH COXPAHHOCTH OKPYXKAlOIIed Cpeibl, INIAHUPOBAHKS [OCTYIIKOB 1 OIEHKH
X BO3MOJKHBIX TTOCIEICTBHM IS OKPY/KAIOMeH Cpejibl, 0CO3HAHHEM TII00aIbHOr0
xapaKTepa dKOJIOTHYECKHX MPoOJIeM U Iy Teld X PEIIeHUs;

8) aganTanHs K H3MEHAIOMHMCSH YCJIOBHIM COLHANLHON M NPHPOJHON
cpeabl:

FOTOBHOCTRIO K MeHCTBUSM B YCIOBHUSX HEONPENeTEHHOCTH, ITOBBIMIEHUIO
YpOBHS CBOEl KOMIIETEHTHOCTH Yepe3 MPAaKTHYECKYIO NESTeNIBHOCTE, B TOM HHCIIC
yMeHHe YYMThCA y JAPYTHEX JrofeH, npuoOperars B COBMECTHOU IesTENbHOCTH
HOBBIE 3HAHMUS, HABLIKH ¥ KOMIIETCHIIMH U3 OIBITA APYTHX;

HeoOXOIUMOCTbI0 B (OPMHPOBAaHWM HOBBIX 3HAHHWH, B TOM HHCIE
hopMyJIHpOBATh WAEH, IIOHSTHSA, TUIOTE3H! 00 00BEKTax M SBICHUIX, B TOM 9HCIIE
paHee HEW3BECTHBIX, OCO3HABAaTh  ACSQHIIHTEI cOOCTBEHHBIX 3HAHHH H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE,;

CIIOCOOHOCTBEO  OCO3HaBaTh CTPECCOBYIO  CHUTYallHio, BOCIPHHHUMATh
CTPECCOBYIO CHTYallHi0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMBle PeLIeHHA M NeHCTBHs, (QOpPMyTHPOBATH W OLCHUBATH PHCKH U
MoCIeNCTB A, (HOPMUPOBATH OIIBIT.

METATIIPE/IMETHBIE PE3YJIbTATDBI
Io3naBaTebHbIe YHHBepcaabHbIe yueOHbie 1eficTBHsI

Ba3zoBble JIorHuecKHe JeHCTBHA:

e BBUSIBIATH U XapaKTepPU30BaTh CYINECTBEHHBIC IPU3HAKK MAaTEMaTHICCKHX
00BEKTOB, IOHATHH, OTHOIIEHHH MEXIy IOHATHAMH, (hopMyIHpPOBAThH
ompeAeNeHUs ~ IOHATHH,  YCTaHABIMBATH CYILECTBEHHBIH  IPU3HaK
Kinaccu(UKal¥K, OCHOBaHHA IJIA 0000IIeHNsT ¥ CpaBHEHHUSA, KPUTEpHH
IIPOBOAMMOI0 aHAJIN34,;

o BOCIpHHUMATH, (GOPMYIHPOBaTE H IpeoOpa3oBEIBATE  CYXK/ICHHUI:
yTBEpAUTENbHbIE ¥ OTPHUIATENbHBIE, CIWHHIHBIC, HaCTHBRIC H oOurue,
YCIIOBHEIE;



e BEIBISTE  MaTeMaTHUECKWe  3aKOHOMEPHOCTH,  B3aUMOCBA3H 1
npoTHBopeyns B (axrax, JaHHBIX, HAOIONEHUIX U YTBEPXKICHUIX,
TIpe/yiaraTb KpHTEPUH IS BBIABICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHUIH;

e leNaTh BHIBOAB C MCIONB30BAHMEM 3aKOHOB JIOTHKH, ACHYKTHBHBIX 1
MHIYKTHBHBIX YMO3aKIIFOUCHHH, YMO3aKJIFOUEHHH 110 aHAJIOTHH,

o pa3buparh [OKa3aTENBCTBA MATEMaTHICCKUX yTBEpXKIEHUH (IIpsIMBIE U OT
IPOTUBHOTO), MPOBOIUTH CAMOCTOATENBHO HECIONKHBIC JI0Ka3aTeIbCTBa
MaTeMaTHUeCKuX (aKkToB, BEICTpaWBaTh apryMEHTAlUi0, IPUBOAMTE
IIpHMepHI i KOHTPIPEMEPEI, 000CHOBBIBATH coOCTBEHHBIE PacCyXACHI,

o BEIGEpaTh Croco0 pemeHHs y4eOHOM 3a/adu (cpaBHUBaTh HECKOJIBKO
BApUAHTOB PpeIICHH, BpIOMpaTh Hambolee MOAXOMSIIIUA C y4ETOM
CaMOCTOSATE/IEHO BhIIEIEHHBIX KPHTEPUEB).

BaszoBble HCCJIeI0BATeIbCKHE TeHCTBHA:

e« HCIIONB30BATh BOIPOCH! KAk HCCIE0BATENBCKHH HHCTPYMEHT MO3HAHMA,
bopMyTHpOBaTh BOTPOCHL, (QHKCHPYIOIIME MPOTHBOPEHHS, podaemy,
CaMOCTOSITENIFHO yCTaHABIMBaTL MCKOMOE M JIaHHOC, bopMHpOBaTh
FUIIOTE3Y, APTYMEHTHPOBATH CBOIO IO3HIHIO, MHCHHE;

¢ IPOBOAMTH IO CAMOCTOSTENBHO COCTABICHHOMY IUTAHY HECITIOXKHBIH
3KCIIEpHMEHT, HeGOIBIIOe MCCIIeJOBAHHE N0 YCTAHOBICHHIO ocoOeHHOCTER
MATEMATHYECKOr0 0GBeKTa, 3aBUCHMOCTEH 00BEKTOB MEXKIY COOOH;

e CAMOCTOSTENHHO (OPMyYJIHpOBAaTh 000OIIEHHsS U BBIBOABI IO pe3ylbTaTaM
[IpOBEJIEHHOr0 HalOMOJIeHNs, WCCIISI0BAHMS, OLECHHBATE IOCTOBEPHOCTD
TIOJy4EHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIeHHH;

e [POrHO3UPOBATH BO3MOXKHOE DAa3BHUTHE TpoOLeECCa, a TakKe BBUIBAIATH
TIPEITIONOXKEHNUS O €r0 Pa3BUTUU B HOBBIX yCIIOBUSAX.

PaGoTa ¢ ungopmanmei:

e BEISBISTS HENOCTATOYHOCTh M HW30BITOYHOCT HMH(OPMALMH, AaHHBIX,
HeoOXOAUMBIX VIS pellIeHHs 3a/1a491;

. BHIOWpATh, AHATH3NPOBATH, CHCTEMATH3UPOBATH M HMHTEPHPETHPOBATE
rHGOPMAIMIO PAa3IHIHBIX BUIOB K POPM IMPeNCTaBICHH;

o BHIOMpaTh (GOpMYy IIPEICTAaBICHAS yHGOpMAMH M  WUIOCTPHPOBAThH
pelmaeMble 3aj@dl CXeMaMH, JuarpaMMaMi, uHoM rpauKod H HX
KOMOUWHALIUAMU, .

« OLEHMBATH HAJ&KHOCTE MHOOPMAIMK IO KPUTEPUIM, TPELTOMCHHBIM
yupTeneM Wik cHOPMyTHPOBAHHBIM CaMOCTOATEIEHO.

KoMMyHHKATHBHbIE YHHBEPCAIbHBIE YIeOHbIe neiicTBHS:

« BOCIPUHMMATH H QOPMYIHPOBATE CY)XJCHHS B COOTBETCTBHH C yCIIOBHAMH

¥ TIeJISIMY OBIIIEHHMS, ACHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOUKY 3PCHIUA



B YCTHBIX M IHCHMEHHBIX TEKCTaX, [aBaTh IOACHECHHMS [0 XOMY PCIICHHA
337124, KOMMEHTHPOBATE ITOMy4EHHBIN pe3ynbTar;

B X0zl 00CYKIeHHS 3aaBaTh BOIPOCHI IO CYIIECTBY o0Ccy)KaaeMon TEMBI,
poGieMBl, pelllaeMot 3aja4u, BbICKasbIBaTh HIEH, HAlCICHHBIC Ha TIOHCK
peIeHHs, COTIOCTABIIATh CBOU CYXIEHHUS C CYKICHUSIMH APYTUX yHIaCTHHKOB
manora, oOHAPY)KUBATh pasidide W CXOACTBO NO3ULWH, B KOPPEKTHOMH
dbopMe GopMyTHPOBATH PA3HOTJIACHS, CBOH BO3PAKCHU,

TIPeJICTABNIATS Pe3yIbTaThl PEIIEHNUs 3a1a9H, SKCIIEPAMEHTA, HCCIIC/[0BAHM,
IIPOEKTa, CAMOCTOSTENEHO BEIOUpaTh (OpMAT BRICTYIICHUS C ya€TOM 3a7a4
IPE3EHTAINH U 0COOEHHOCTEH ay AUTOPHH,

[OHEMATD ¥ HCIOJB30BATh IIPEUMYIIECTBA KOMAHIHON 1 MH/IMBUIYaIbHOH
paboTHhI TIpH pelleHHH y4eOHBIX MaTeMaTHIECKUX 3a/at;

IPMHEMATH Leb COBMECTHOM JeATENBHOCTH, IIAHUPOBaTh OpraHM3aIHIo
coBMecTHOI paGoThl, paclpefeniTs BuIAbl pPabor, OTrOBapHBATHCA,
o6CyKIaTh TIpoliece ¥ pesysisTaT paboTsl, 06001IaTh MHEHNUS HECKOMBKHX
JIIOJIEH;

y4acTBOBaTH B TIPYIIOBEIX (Gopmax paboTEl (obcyxmenns, obOMeH
MHEHHSMH, MO3TOBBIE IITYPMEI X IPYTHE), BEIIIOIHATE CBOIO 4aCTh paboTsl
¥ KOODJWHHPOBaTh CBOM JIEHCTBHMS C JOPYTMMH HICHaMM KOMaHIEL
OLIEHMBATE KAa4yeCTBO CBOEro BKJaJa B OOIWM MPOIYKT IO KPUTCPUAM,
chOpMyTHPOBAHHBIM YYaCTHUKAMHY B3aUMOJICHCTBHSL.

Pery siTHBHBIE yHHBepcaIbHbIE y4eOHbIe JeHCTBHAS

Camoopranusanus:

CAMOCTOSTENBHO COCTABJIATH IIIaH, allFOPATM pelleHHMs 3amaud (HIH ero
4acTh), BEIOMpATH CIOCOD pelleHus ¢ y4ETOM HMMEIOMIMXCs PEeCypCoB M
cOOCTBEHHEIX BO3MO)KHOCTEH, apryMEHTHpPOBaTh W KOPPEKTHPOBATH
BapUAHTHI PEIleHH il ¢ yd€ToM HOBOU HH(OPMAIIUH.

CaMOKOHTpOJII), SMOHHOHaJIbelﬁ HHTEJ/LJICKT:

BIIAIETh CII0CO0aMH CaMOITPOBEPKH, CAMOKOHTPOJIA IIpollecca H pesybrara
pelIeHuUs] MaTeMaTHYECKOH 3a/1a1u;

TpeIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHHH 3a1atH,
BHOCMTH KOPPEKTHBEI B [€ATENBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HallIeHHbIX OMMOOK, BBISABICHHBIX TPYAHOCTEH;

OLICHMBATH COOTBETCTBHE PE3YJbTATa AeATeNLHOCTH MOCTABICHHOH NENH U
YCIOBHAM, OOBSCHSATH IPHYHHBI TOCTHXCHHA MM HENOCTIKCHHA ICIH,
HAXOIUThH OMIMOKY, 1aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

NMPEAMETHBIE PE3YJbTATHI



K xommy oOydenus B 7 Kjacce OOy4arOIIUics IIOTYYMT CIICTYIOMINE
IIPEIMETHBIE PE3YNBTATHI:

Pacrio3HaBaTh HM3ydYEHHBIE TeOMeTpHYeckue (Urypsl, ONpeNeNaTh uX
B3aUMHOE PACIIONOXKEHUEe, H300paxaTh I'€OMETPHIECKUE (Urypsl, BBIIOIHATH
YePTEsKHU TI0 YCIIOBHIO 3a1aqu. VI3MepsiTh JIMHEHHbIE 1 YTJIOBbIE BETHIHHEL. Pemats
3a71a4M HA BEIUMCIEHHUE JJIMH OTPE3KOB M BEJIMHUUH YIJIOB.

Ilenats TpyOy:0 OLEHKY JHHEHHBIX W YIJIOBBIX BEJIHYMH INpPEIMETOB B
peasbHOH JKM3HH, pa3MepoB IPUPOIHBIX 00bekTOB. Pa3nuuars pasMephl 3THX
0OBEKTOB T10 TOPSAKY BETHUYHHBL

CTpOUTE YepTEXU K FEOMETPHICCKHM 3aa9aM.

[Tonp30BaThcsl IPU3HAKAME PABEHCTBA TPEYTOJIBHMKOB, HCITONB30BATh
TIPU3HAKHA ¥ CBOMCTBA PaBHOOENPEHHBIX TPEYTrONBHUAKOB IIPH PEIICHUH 33124,

[TpoBOIUTH JIOTHYECKHE PACCYXKICHHUS C HCIONB30BAaHHEM TeOMETPHICCKHX
TEOPEM.

[Tonb30BaThcs TNPH3HAKAMK PAaBEHCTBA MPSIMOYTONBHBEIX TPEYTOJBEHHUKOB,
CBOMCTBOM MEIHAaHBbl, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOI0 TPeYTOJIbHIKS,
B pellIeHIH TeOMETPHIECKUX 3a1aH.

OmnpezelisTh MapaienbHOCTh IPAMBIX ¢ TIOMOIIBIO YTTIO0B, KOTOPBIC oOpasyer
¢ HUMH cekymnas. OmpenensTh NapalIelbHOCTh MPAMBIX C MOMOINBIO PABCHCTBA
PacCTOSHUH OT TOYEK OJIHO# TIPSIMOM 110 TOYEK JPYTO/ IIPSIMOH.

Pemats 3a7auy Ha KJIeTJaToi Oymare.

TIpOBOMTE BEIYMCIIEHAS M HAXONHUTH YHCIOBbIC H OYKBEHHBIC SHAUCHIS YIIIOB
B TeOMETPHYECKHX 3a[adaX C MCIIOJIb30BaHHEM CYMMBI YIUIOB TPEYrOJIbHHUKOB H
MHOTOYTONHMKOB, CBOMCTB YIJIOB, 00pasOBaHHBIX IPH IEPECEICHHH JBYX
[TapaIeNbHBIX IPSMBIX CeKylleH. PeraTs NpakTHIECKue 3a/ain Ha HAXOXK/ICHHC
YIJIOB.

BrageTs MOHSTHEM TI'€OMETPHYECKOTO MecTa TOYeK. YMETh ONpPENessTh
GHCCEKTpHCY yIia i CePeIUHHBIA MEPIeHANKYIIAP K OTPE3KY Kak reOMeTPHICCKIE
MecTa TOUEK.

®opMyIHpOBaTh ONpPEAeNeHUs OKPY)XHOCTH M Kpyra, XOpIbl M JHaMeTpa
OKDYKHOCTH, TIOJb30BATECS X CBOMCTBAME. YMETh NPUMEHATE STH CBOMCTBA IIpH
peleHny 3a1ayY.

BrameTs IOHATHEM OIKMCAHHOM OKOJIO TPEYrOJNBHMKA OKPYXKHOCTH, YMETh
HaxomuTh & 1eHTp. Ilomb3oBaThes (akTaMM O TOM, YTO OMCCEKTPUCH YIVIOB
TpeyToNbHUKA IEPECEKaloTcs B OIHOH TOUKe, W O TOM, €YTO CEpeNUHHBIC
TTEepPITEHANKYIIAPEL K CTOPOHAM TPEyroJIbHUKA IIEPECEKAIOTCS B OITHOM TOYKE.

BiianeTh TOHATHEM KacaTeIbHON K OKPY)KHOCTH, IION30BaTECS TEOPEMOH O
TIepreH/ UKy IPHOCTH KacaTelbHOM 1 pajuyca, IIPOBEIEHHOIO K TOYKE KacaHHs.



[TonB30BaTECSA IMPOCTEMIIMMH TEOMETPUIECKUMH HEPABEHCTBAMM, NOHMMATD
UX IPaKTHIECKHUI CMBICIL.

[IpOBOIWTE OCHOBHBIE F'€OMETPUIECKUE MOCTPOCHNS C MOMOIIBI0 LUPKYIIA 1
JTAHENKH.

K konmy ofyueHus B 8 Kiacce oOydaromuiics IOJTy4dT CIEeNyIomue
IIPEIMETHBIE PE3yIbTAThL:

Pacrio3HaBaTh OCHOBHBIE BHIBI YETBIPEXYTONBHUKOB, HX 3JEMCEHTEHI,
[IOTB30BATEHCS MX CBOMCTBAMH IIPHU PEIICHAH IEOMETPHIECKUX 3a1at.

I[IpyMeHATs CBOMCTBA TOYKH MEPECEUCHUs MCIUaH TPEYroJbHUKA (ueHTpa
Macc) B pelIeHHH 3a/1aH.

BrageTh NOHATHEM cpeiHel IMHUY TPeyrobHIKA U TPAIIELuH, TPUMEHATD UX
CBOMCTBA IIPH pEeLIEHHH FeOMEeTPHICCKUX 3a7ad. [Tons3oBaThes TeopeMoit Dayeca
H TeopeMoil O IPOIOPIUOHANBHBIX OTPE3Kax, MPHMCHATh HX ML peIIeHMS
IIpaKTHYECKHX 3a/1a4.

TIpHMeHsTh NPU3HAKK MOM00Hs TPEYTONBHIKOB B PEIICHHI TEOMETPIHCCKUX
3a1ad.

[Tons3oBaThest Teopemod [lmbaropa st pelIeHHs TCOMETPUHUECKHX M
IpakTHYecKux 3axad. CTpOUTh MaTeMaTHIECKy o MOJICNE B IPAKTHHCCKHX 3a/1a4ax,
CaMOCTOATEEHO JeJaTh YepPTEX U HAXOIUTh COOTBETCTBYIOIINE JITHHBI.

Bnajers NOHATHSAMH CHHyca, KOCHHyca M TaHIeHca OCTporo yrima
IIPAMOYTOJIBHOTO TPEYToJbHMKa. 110ME30BaTECS STUMH IOHATHAMK JULA pelIeHHs
IIPaKTUYECKHX 3a/a4.

BrerauciisTs (pa3sTMYHBIME CIIOCO0aMu) IIIONIa/(s TPEYroJbHHKA H ILIOmall
MHOTOYTOJIbHBIX ~ Quryp (HONB3ysCh, TI€ He0OXOIUMO,  KAIBKYJISTOPOM).
[IpUMeHSTH OTyYeHHbIE YMCHHS B MPAKTUYECKHX 3a/ladax.

BageTsh MOHATHSIMH BIMCAHHOTO M IEHTPAIBHOIO yria, HCIOIb30BaTh
TEOpEMBI O BIIHCAHHBIX yIJIaX, yriax MeX1y XOpAaMu (CexyIIUMU) U yIIe MEeXIy
KacaTeJbHO! H XOpIO# NPpH pelleHrH reOMETPHYCCKUX 3a/1a1.

BrajeTh MOHATHEM OMMCAHHOIO YeTBIPEXYrOJIbHHKA, ITPUMCHATH CBOHCTBA
OIMCAHHOTO YETHIPEXYTOIbHHMKA IIPY PEIIEHUH 3aaat.

[IpuMeHsTh IIOTYYeHHBIE 3HAHUS HA MPakTHKe — CTPOUTH MaTeMaTHYeCKHe
MOJIENM IS 3a1ad peabHOM XKU3HU | TIPOBOJUTE COOTBETCTBYIOMME BRITHC/ICHIA
C TpUMEHEHHeM IoJo0us W TPUIOHOMETPHH (momB3ysch, THe HEOOXOIHMO,
KaIBKYJISTOPOM).

K xoHiy obyueHHs B 9 Kjacce obydJaromuiics ITOTYYHUT CJIEIYIOLINe
IpeMEeTHEIE Pe3yIbTaThl:

3HaTh TPUTOHOMETpIUecKHe (YHKIME OCTPBIX YIIOB, HAXOMHUTE € WX
[TOMOIIBIO pa3HYHbIe SIEMEHTBI IPSIMOYrOJBHOIO TPEyTolbHHIKA («pemieHue



IPAMOYTOJILHBIX TPEYTOIBHUKOBY). HaxomuTh (C mOMOIIBIO KaJIBKYJIATOpA) [UTHHEIL
¥ YIIIBI 711 HeTaOIHYHEBIX 3HAYECHWH.

[Tonp3oBaThes (hopMyIaMy IPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPHIECKUM
TOXKIIECTBOM [UIs HAaXOXOIEHHS COOTHOIICHHH MEXIYy TPHUIOHOMETPHICCKUMH
BEJTUYMHAMH.

Hcronp30BaTh TEOPEMEI CHHYCOB M KOCHHYCOB I HAaXOXKAECHHS PasJIHYHBIX
3JIEMEHTOB TPEYrOJbHUKA ((pELIeHHe TPEYTONBHUKOBY), NPUMCHATh HX IIPH
pelIeHrud reOMETPUYECKHX 3a1ay.

BrameTs MOHATHSIME Ipe00pa3oBaHus 000K, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6ubIx ¢uryp. ITonp3oBarses CBOMCTBAME TONOOHS IMPOU3BOJNBHBIX (HTYD,
yMeTh BEIYHMCIATH MIMHBI ¥ HAXOMHUTH YINbl y TOAOOHBIX QUryp. IIpUMEHSTE
CBOMCTBAa MOAOOMS B MPAKTHYECKHX 3ajadax. YMETh IPHUBOAUTE IIPHMEPHI
10106HEBIX (QUTYP B OKPYKAIOIIEM MHUpE.

[ToB30BaTLCS TEOPEMaMH O IPOU3BEIEHIH OTPE3KOB XOP/, O NPOU3BEACHIH
OTPE3KOB CEKYIIHX, O KBapaTe KacaTelbHOM.

[ToB30BATECS BEKTOPAMHM, TIOHMMATh HX TEOMETPUYECKHN U (QU3UYSCKHH
CMBICH, HPHMEHSTH WX B DEIIEHHH TEOMETPUYECKMX M (QU3MYeCKHX 3aiad.
ITpUMEHATH CKATSIpHOe IPOU3BENCHHE BEKTOPOB AT HAXOXKACHHU JIJIUH H YTIIOB.

[Tomp30BaThCS METOIOM KOOPAHHAT Ha INIOCKOCTH, IPUMEHSTE €0 B PEIICHAH
reOMETPHUECKUX H IPAKTHIECKHUX 3a/1a4.

BrameTs HOHATHSMH TPABHJIBHOTO MHOIOYTOJBHHKA, IJIMHBI OKDYXKHOCTH,
IIMHBl AyT¥ OKPYXXHOCTH U paJHaHHOM MepHI yriia, yMETh BRIYUCIIATH IUIOMAb
Kkpyra u ero dacreif. [IpyMeHATh OIyYeHHBIE yMCHHS B IPAKTHICCKUX 3a/iadax.

HaxomauTs ocd (WO LEHTPI) CHMMETPHM QHIYp, NPUMEHSTH IBHKEHHA
IUIOCKOCTH B MPOCTEHIINUX CITydasX.

[TprMeHATE MOJIy9YeHHBIEe 3HAHWA Ha MPaKkTHKe — CTPOUTH MATEMAaTHICCKHIE
MOJIEH [JIs 33184 peanbHOH KU3HM U IIPOBOJIUTE COOTBETCTBYIOIIME BEITUACIICHUA
C IpUMeHEHWEeM TONOOWs W TPUTOHOMETpHYECKMX (YHKIMA (TONB3YACh, TIE
HEo0X0AUMO, KaJIBKYIITOPOM).
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