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HHOACHUTEJIBHAA 3AIIUCKA

I'eomerpuss Kak OIMH M3 OCHOBHBIX DPa3[elOB IIKOJBHONW MaTEMaTHUKHM, MMEIOLIUN CBOEH LEIbIO
o0ecreynTh U3y4eHHEe CBOIMCTB M pa3MepoB (UTyp, UX OTHOLICHUN U B3aUMHOE PACIIONIOKEHHE, OIHPACTCS
Ha JIOTMYECKYIO, JI0KA3aTeIbHYI0 JUHUIO. L[eHHOCTh M3yueHHs] TeOMETPUM Ha YPOBHE OCHOBHOI'O OOLIEro
00pa3oBaHMs 3aK/IIOYaeTCsd B TOM, YTO OOy4arolUiics y4UTCsS NMPOBOAUTH J10KA3aTeNbHbIE PACCYXKIEHUS,
CTPOMUTH JIOTMYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh UCTUHHBIE YTBEPXKJIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TTPOBOJIUTH PACCYXKACHUS «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropoli nenpro U3y4eHHs] TEOMETPUH SIBIISIETCS MCIOJIb30BAaHUE €€ KAK MHCTPYMEHTA IIPHU PELICHUH
KaK MaTeMAaTUYECKUX, TaK M MPAKTUYECKUX 3a7ad, BCTPEUAIOUIMXCA B peanbHON ku3HU. OOydarommiics
JOJDKEH HAy4YUThCS OIPENEeTUTh T'€OMETPHUUECKYI0 (UTYypy, ONMMcaTh CIOBAaMH JAHHBIA 4YEpPTEXK WU
PUCYHOK, HaWTH IUJIOLIAJb 3€MEIbHOIO YYacTKa, PacCUUTaThb HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO
Kabesns win Tpedyemble pa3Mepbl rapaka Jjs aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JUHUS B U3yuyeHuu reomerpuu. llpu pemenun 3agady NMpakTUYECKOrO XapakTepa O0ydaroIMics yuuTCs
CTPOUTh MaTEMaTHUECKUE MOJIENIN PEalbHbIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCIEHUS U OLIEHUBATh
aIEKBaTHOCTD IIOJIyYEHHOTI'O PE3yJIbTarTa.

Kpaiine Ba)kxHO MOAUYEPKUBATEH CBSI3U I€OMETPUH C JPYTUMH Y4€OHBIMH MpeIMETaMu, MOTUBHPOBATh
UCIIOJIb30BaTh ONPEJCJICHUS TIeOMETPUYECKUX (UIyp U TOHATUN, JAEMOHCTPUPOBATH IPUMEHEHHE
MOJyYCHHBIX yYMEHUH B (HU3UKE M TEXHHKE. DTH CBS3M Hamboisiee SIPKO BUAHBI B TeMax «BexTopsi»,
«Tpuronomerpuyeckre cOOTHoIIEHU», «Metoa koopaunat» u «Teopema [Iudaropar.

VYuebublii Kkypc «l'eomeTpus» BKIIOYAET CJIEIYIOLIME OCHOBHBIC DPa3/ieibl  COJEpPKAHMS:
«l'eomeTpuueckne QUTYpel U UX CBOWCTBay, «lI3MepeHHE TEOMETPUUYECKUX BEIUYHH», «JlekapToBbI
KOOpPJMHATHI Ha MJIOCKOCTU», «BekTopbl», «/IBruxkeHus miockoctny, «IIpeodpazoBanus nonodus».

Ha usydenune yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

7 KJIACC

HauansHnele nousaTus reomerpun. Touka, mpsiMast, OTpPE30K, JIyd. Yrou. Buas! yrinos. BepTukaibsasie u
CMeXHbIe yribl. buccektpuca yrna. JIomaHas, MHOTOyroibHUK. llapamienbHOCTh U MEPIEHIUKYISIPHOCTD
IIPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa 0cCeBOM cuMMeTpuu. llpumepsl cuMMeTpuu B
OKPY>KAOILIEM MUDE.

OCHOBHBIE TIOCTPOEHUs C MOMOLIBIO ILUPKYJIsd M JUHEHKkH. TpeyronbHuk. BeicoTa, MenuaHa,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe/1peHHBIN U PaBHOCTOPOHHUH TPEYroJIbHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa M MPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBoiicTBa M MNpHU3HAKH MapaulesbHBIX MHpsAMbIX. CymMMa yIJIOB TpeyrojpHHKa. BHemHue yribl
TPEYroJIbHUKA.

[IpssmoyronbHbIi TpeyronbHUK. CBONCTBO MEIMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBAa NPSAMOYTOJIBHBIX TPEYrOJbHUKOB. IIpSIMOYTONBHBIA TpPEYrOJBHHUK C
yriiom B 30°.

HepaseHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeOpemMa O
OosblieM yriie U OOJbIIel CTOPOHE TpeyroyibHuKa. [leprnenauKyssip 1 HaKJIOHHAS.

I'eomeTprueckoe MECTO TOYEK. bUCCEKTpHca yrila U CepeAMHHBIN NEPNEHIUKYIAP K OTPE3KY Kak
TE€OMETPUYECKUE MECTA TOUEK.



OKpyXHOCTh M KpYT, XOpJa W AUaMETp, UX CBOMCTBa. B3anmMHOE pacnoioKeHHE OKPYKHOCTH M
npsamoii. KacarenbHass W cekymas K OKpYyXKHOCTH. OKpY)KHOCTb, BOMCaHHas B yroy. BrnucanHas u
OMHUCaHHasi OKPY>KHOCTHU TPEYTroJbHHUKA.

8 KJIACC

YerbipéxyronpHuku. [lapaminenorpamm, €ro mHpu3sHakKM M CBOMCTBA.  YacTHele — cioydyau
napajuieJiorpaMmMoB (MPsSIMOYTOJIBHUK, POMO, KBajapar), X MpU3HAKU W CBOMCTBa. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U IIpu3HaKku. lIpsmoyronpHas Tpanenus.

Meron ynBoenuss Menuasbsl. llentpanbHas cumMerpus. Teopema @aneca u  TeopeMa o
IIPONIOPLIMOHANIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyrojbHuKa.

[TomoGue TpeyronbHUKOB, Kodhduiment nogodus. Ilpuznaku nogodust TpeyroisHUKoB. [Ipumenenue
110/100Us NPH pEeIIEHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa miomaneil reomerpuueckux ¢uryp. @DopMmynsl A8 IUIOIIAAM  TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpaneuun. OTHOLIEHUE TUIOMIAACH MOI00HBIX Uryp.

Boruncnenue miomaaei TpeyroabHMKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yrja MpsIMOYTOJIBHOIO  TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. TpuroHomerpudeckue GyHkuuu yrios B 30, 45 u 60°.

Bnucannble 1 HEeHTpaJIbHBIE YIJIbI, YTOJI MEXKIY KacaTeJbHOW M XOpPAOW. YTIIBI MEXKIY XOpIaMH U
CEKyIMMHU. BrimcanHble U ONMCAaHHBIE YETBIPEXYTOIBHUKU. B3anMHOE pacrosioKeHue AByX OKPYKHOCTEH.
Kacanue okpyxHocreil. O01une kacaTenbHble K JByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
DopMyIbl IPUBENEHUS.

Pemenue tpeyroibHuKoB. TeopeMa KOCHHYCOB U T€OpEMa CHUHYCOB. PellleHne MpakTUYeCcKuX 3a7ayd ¢
HCIOJIb30BAaHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue nogodus. Ilogo61e cOOTBETCTBEHHBIX 3IEMEHTOB.

Teopema 0 MPOU3BENEHNUN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BENEHUN OTPE3KOB CEKYLINX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BekTop, anuHa (MOJynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, NMPOTHUBOIIOJIOKHO HaIlpaBICHHBIE
BEKTODPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMd HaJ BEKTOpaMHu. PasznoxeHue
BEKTOpa M0 JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE TPOU3BENEHNE BEKTOPOB,
MIPUMEHEHUE I HaXO0XIECHUS JUIUH U YTJIOB.

JlexkapToBbl KOOpAWHATHl Ha IJIOCKOCTH. YpaBHEHHs MPSAMOM U OKPYKHOCTH B KOOpAHMHATAX,
IIEpPECEYCHUE OKPYKHOCTEN U NPSIMbIX. METOI KOOPAMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYroJIbHMKHM. JlimHa OKpyXHOCTH. I'pagycHas U paavaHHas Mepa yria,
BBIYMCIICHHE JUTMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CEerMeHTa.

JIBUKeHMsI TUIOCKOCTM M BHYTPEHHHE CHMMETPUU (uryp (3JieMEHTapHbIE MPEICTaBICHUS).
[TapamtensHsblil iepeHoc. 11oBopor.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHUS MPOTrpaMMbl yueOHOT0 Kypca «['eoMeTpusi» XapaKTepu3yIOTCs:
1) naTproTnyeckoe BOCIIUTAHUE:



MPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHMCKONM MaTEMaTHUKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHHSM POCCHUCKMX MAaTeMaTMKOB M POCCUMCKONM MAaTEMAaTHYECKOW IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHI B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpa:kKI1aHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO 00s13aHHOCTEN TpaklaHWHA U pealu3aliy ero 1npas, NPeCTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUI, IPOLEAYp TPaKIaHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCH), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAaKTUUYECKUM TMPUMEHEHUEM JIOCTHKEHUW HAyKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3TUYECKUX
MIPUHLUIIOB B J€ATEIBHOCTH YYEHOTO;

3) Tpy0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YacTHUE€ B PEIICHUM MPAKTUYECKUX 3a7ad MaTEeMaTHYECKOU
HAINpPaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOT0 00pa30BaHUS HA MPOTSHKCHUH BCEH XKU3HU IS
yCIenTHOM MpodeCCHOHaIbHON NEATEIbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHEM HWHAMBUAYAIbHON TpaeKTopuu oOpa3oBaHUS M JKU3HEHHBIX IUIAHOB C y4ETOM JIUYHBIX
HMHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CHOCOOHOCTBIO K SMOIIMOHATBHOMY M SCTETHUYECKOMY BOCIHPHATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHU, PacCyKIECHUN, YMEHUIO BUJIETh MATEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIIMECH B JEATEIHLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPHUPOAbI U OOIIeCTBa, MOHMMAHUEM MaTeMaTUYECKON HayKu Kak
cdepbl 4eIOBEUECKOM NeATeNbHOCTH, STAaNoB €€ pa3BUTHUS M 3HAUMMOCTH Ui PAa3BUTHUS IMBUIM3AIHH,
OBJIAJICHUEM SI3BIKOM MaTeMaTHKU M MaTeMaTHYECKOW KYJIbTYpOll Kak CpEJACTBOM TIO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMHU HAaBBIKAMU UCCIIE0BATEIBCKOM IS TEIIbHOCTH;

6) ¢usuueckoe BocnuTaHMe, (opMHpPOBaHMEe KYJBTYPbl 310POBbS H JMOLHOHAJBLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TPUMEHSTh MaTeMaTUYeCKHe 3HaHUS B HWHTEpPecax CBOETO 370POBbs, BEACHUS
3JI0pOBOT0 00paza >KM3HH (30pOBOE NMUTaHKE, COATAaHCUPOBAHHBIN PEXHUM 3aHITUN M OT/bIXA, pEryisipHas
¢dbusnueckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKa pediekcuu, MpPU3HAHKWEM CBOETO IMpaBa Ha
OLIMOKY U TaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0J10rMYecKOe BOCIIUTAHME:

OpUEHTAIIMEeH HA MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUHN JIJIsl pelieHus 3a7a4 B 001aCTH COXPAHHOCTH
OKpY’Kalolllel Cpe/ibl, IIIAHUPOBAHUS TOCTYIIKOB U OLIEHKHU X BO3MOXKHBIX MOCJIEICTBHUH ISl OKpYXKarolen
Cpelbl, 0CO3HAHHEM TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTei X pelIeHus;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUAM COLMATBHOM M IPHPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSX HEONPEACIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEATENbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX JIIOAEH,
MpHOOpETaTh B COBMECTHOM JIEATEHPHOCTH HOBBIC 3HAHMSI, HABBIKY U KOMIIETEHIIUU U3 OIIBITA IPYTHX;

HEOOXOIUMOCTHIO B ()OPMHPOBAHWHM HOBBIX 3HAHHWH, B TOM uuciie (GOPMYITHPOBATH WJEH, TMOHATHUS,
TUTIOTE3bI 00 00BEKTAX W SIBJICHUSIX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABATH JIE(DUIINTHI COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIUIO, BOCHPHHHMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIIeHUs U ACUCTBUS, (GOPMYIUPOBATH U
OLICHHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS



Ba3oBble Jjornyeckue aeiicTBHA:

BBISIBIIITh M XapaKTEpU30BaTh CYIIECCTBEHHBIC MPHU3HAKKM MAaTEMaTHYECKUX OOBEKTOB, MOHSITHH,
OTHOLICHUHA MEXJy IOHATUAMH, (OPMYyIMpOBaTh ONpEAEICHUs IOHATHM, yCcTaHAaBIMBAaTh
CYIIECTBEHHBIN MpH3HAK KiIacCU(UKaLWU, OCHOBaHMA Al 0OOOIIECHHS M CPAaBHEHUS, KPUTEPUHU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHMMATh,  (OPMYJIHMPOBAaTH W  NPeoOpa3oBHIBATh  CYXKICHHS:  yTBEpPAUTEIbHBIE U
OTpHULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpEUHs B (hakTax, JaHHBIX,
HAOJIOACHUAX M YTBEPXKACHUSX, IpelyiaraTb KPUTEPUU MJI BBISIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNlaTh  BBIBOJBI C HCIIOJb30BAaHUMEM 3aKOHOB JIOTMKH, JAECIYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHUH 110 aHAJIOTUH;

pa3buparhb JoKa3aTeabCTBA MATEMAaTUUECKUX YTBEPXKAEHUH (IIpsIMble U OT IPOTUBHOIO), IPOBOJIUTH
CaMOCTOSITEJIbHO ~ HECJIOKHbIE  JIOKa3aTeNbCTBA  MaTreMaTH4YecKMX  (DakToB,  BBICTPAaUBaTh
apryMEHTaluI0, TPUBOIUTH TPUMEpPBl M  KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHEIC
paccyxieHus;

BBIOMpATh CMOCOO pemieHust y4eOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BapUAHTOB pELICHHSA,
BBIOMpATh HanOOJIee MOIXOMSIINNI ¢ Y4ETOM CaMOCTOSTEIHHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBarebLCcKue AeiCTBHSA .

HCII0JIb30BaTh BOIPOCHI KAK MCCIEA0BATENbCKUN HHCTPYMEHT [TO3HAHUS, (POPMYIUPOBATH BOIPOCHI,
¢bUKCHpYIOIIME TPOTUBOpEYHE, MPOOJIEMy, CaMOCTOSTEIBHO YCTAaHABIMBATH MCKOMOE M JIAHHOE,
(bopMHpPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

MPOBOJIUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECTOXHBIH HKCHEPUMEHT, HeOObIIoe
WCCIIC/IOBAaHNE 110 YCTAHOBIIEHHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MEXTY CO00Ii;

CaMOCTOSITENTFHO  (hOpMyJIHpOBaTh OOOOIIEHUST ¥ BBIBOJBI IO pE3ylbTaTaM IPOBEAEHHOTO
HAOJIOICHNS, WCCIIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB M
0000I1IeHHI;

IMPOTrHO3UPOBATHL BO3MOXXHOC PAa3BUTHEC MPOLECCA, a TAKXKE BbBIABUTATH IPCAIIOJIOKCHHUA O €TI0
Pa3BUTUH B HOBBIX YCJIOBUSX.

Padorta ¢ unpopmanmei:

BBISIBJIATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIMH, JTAaHHBIX, HEOOXOJUMBIX JJISl pPELICHUsS
3aJauu;

BbIOMPATh, aHAIW3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUUYHBIX
BUJIOB U (DOPM NpeCTaBIECHUS;

BbIOMpPaTh (GOpMy MpeACTaBICHUS MHPOPMALUU U WIUTIOCTPUPOBATH pEIllaeMble 33aud CXEMaMH,
auarpamMMmaMM, HHOUM rpadukoi 1 MX KOMOMHALMSIMU;

OLIEHUBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEUIOKEHHBIM — YUYUTEIEM WM
c(hOpMYyINPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHHUKaTHBHbIe YyHHBepcaibHble y4eOHbIe qelicCTBHA:

BOCIIPUHUMATH U ()OPMYITHPOBATH CY)KJICHHS B COOTBETCTBHH C YCJIOBHSMH W IETSMH OOIICHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMHCbMEHHBIX TEKCTaX, JAaBaTh
MOSICHEHUSI 110 XO/Ty PeLICHHUs 3a7jauyi, KOMMEHTUPOBATh IOJIYyUYEeHHBIN pe3ybTar;

B X0JIe 00CYXKICHHUS 33JaBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOi TeMbl, TPOOIEMbI, peraeMoi
3aJjauu, BBICKAa3bIBaTh WJCH, HAICJIEHHBIC HA IMOMCK DPELICHHUS, COMOCTABISATh CBOM CYXKICHHS C
CY)KICHUSAMH JPYTUX YYaCTHUKOB JHMajora, OOHAPY)KMBAaTh pA3IM4YMe W CXOJICTBO MO3HIHHA, B
KOppeKTHOH (opme GopMynnpoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHUS,;



® IIPEACTaBIATh PpE3yJNbTAaThl pEIICHUs 3aJauyd, OJKCIEPUMEHTAa, HCCIEIOBaHUS, IPOEKTAa,
CaMOCTOSITEJILHO BBIOMpaTh (POpPMAT BBICTYIJIEHHs C Y4ETOM 3a/ad MPE3EeHTALUU U 0COOEHHOCTEH
ayJAUTOpUHY;
® [IOHMMAaThb U UCHOJIb30BaTh MPEUMYILECTBA KOMAaHAHON U MHAMBUIYAIbHOM paOOThI NP peIICHUH
yueOHbIX MaTEeMaTHYECKUX 3a]1a4;
® [IpPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOH paboThl,
pacrpenenaTb BUAbl paboT, JOroBapuBaThCs, 00CYkAaTh MPOLECC U Pe3yibTaT paboThl, 00001aTh
MHEHHS HECKOJIBKUX JIIOICH;
® y4yacTBOBAaTh B I'PYMNIOBBIX (opMax paboThl (00CyxkaeHUs, 0OOMEH MHEHUSMH, MO3IOBbIE IITYPMbI U
JPYTHE), BBIIOIHATH CBOIO YacTh padOThl U KOOPJIMHUPOBATH CBOM JIEHUCTBUS C APYTMMHU WICHAMU
KOMaHJIpl, OLICHWBaTh KAayeCTBO CBOEro BKJIaJa B OOLWIMH MNPOOYKT 10 KPUTEPHUSM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.
PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS
Camoopranuzanmusi:
®  CaMOCTOSITENIBHO COCTaBJIATH IIJIaH, AJITOPUTM pEIleHUs 3a7aun (UM €ro 4acTh), BHIOMpATh Cr1ocod
pelieHns ¢ Y4€TOM HMEIOLUXCS PecypcoB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTHPOBATh BapUAHTHI pellIeHUil ¢ y4éTOM HOBOW HH(pOpMALIUK.
CaMOKOHTPOJIb, IMOLHMOHAJIBHBIN HHTEICKT:
e BIaJeThb CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJIA Ipolecca U pe3yibTaTa  pelieHus
MaTeMaTHYeCcKOM 3a/1auu;
® [IPEJBUAETh TPYJHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb [P PEILIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JEeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAliIGHHBIX OINOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OIIEHUBaThb COOTBETCTBHE pe3yJbTaTa JEATEIbHOCTH MOCTaBJIEHHON LIENU U YCIOBUSAM, OOBSICHATH
MPUYMHBl  JOCTUKEHMSI WIM HEJAOCTH)KEHHS IeJIM, HaXOJUTh OMMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kjacce 00y4Jaromunics MOIyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh W3y4eHHBIE TeOMETpUYeCKHe (UTYpBI, OMPENesITh MX B3aUMHOE PACIOJIOKEHUE,
n300paxkaTh TeOMeTpUdecKue (UTYpPHI, BBIMOIHATh YEPTEXKU MO YCIOBUIO 3a1a4yu. M3MepsTh IUHEHHBIE U
YTJIOBBIE BETMYMHBL. PermaTe 3a/1auu Ha BRIUKUCIEHNE JUTMH OTPE3KOB M BEJIMYWH YTJIOB.

Jlenath TpyOyr0 OIEHKY JMHEHHBIX M YTJIOBBIX BEJIWYWH MPEIMETOB B PEATbHON JKU3HHU, PA3MEPOB
MIPUPOIHBIX 00BEKTOB. Pa3nuuaTs pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUNHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbcsi TpU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIIOIL30BaTh TMPU3HAKM H CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOAUTH TIOTMUECKHUE PACCYKICHUS C UCIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

[lonp30BaTbcsi TpU3HAKaAMU PaBEHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB, CBOWCTBOM MEAMAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHIUH T€OMETPUICCKUX 3a/1ad.

Onpenenarpy MapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIe 00pa3yeT ¢ HUMHU CEKyIas.
Onpenensath NapauieIbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK OJHOM MPSIMOM 10
TOYEK APYrOU MPSMOM.

Pemars 3a1aun Ha kieT4aroit Oymare.

[IpoBOANTH BBHIYMCIEHUS U HAXOIUTh YUCIIOBbIE M OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPUUYECKUX
3a/ayax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUH ABYX MapaUIeIbHBIX MPSIMBIX CEKyIel. Pemars npaktudyeckue 3a1aud Ha
HaxO0’JICHUE YTJIOB.



Bnagers moHATHEM TI€OMETPUUECKOTO MecTa TO4YeK. YMETh OMNpEeNeNaTh OHCCEKTpUCy yria Hu
CepEeIMHHBIN TEPIEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK.

DopMyIHpPOBATH ONPEACICHUS OKPY>KHOCTH U KPYra, XOpAbl U JUAMETPA OKPYKHOCTH, MOJIb30BATHCS
HX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOMCTBA MPU PELICHUU 3a/1a4.

Bragets nmoHsATHEM ONMCAaHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HAaXOOUTh €€ LIEHTP.
[Tonb3oBatbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPEeceKatoTcs B OJIHOM TOUYKE, U O
TOM, YTO CEPEIUHHBIC TEPIECHANKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Biagers moHsATHEM KacaTebHOW K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOW O NEPHEHAUKYJIAPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbcsl MPOCTEUIIMMU TE€OMETPUYECKUMU HEPABEHCTBAMHU, IIOHUMATh HUX MPAKTUYECKUU
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U TUHEHKHU.

K koH1y 00y4enus B 8 kiacce 00yJaronuiics MoJIy4duT CIEeIYIOIINE TPeIMETHbIE PE3yIbTaThl:

Pacno3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJb30BaThCS UX CBOMCTBAMHU
MIPU PEIICHUN TEOMETPUUYECKUX 3a/1a4.

[IpuMeHATH CBOMCTBA TOYKH IEPECEUCHUSI MEIUAH TPEYroJbHUKA (LIEHTPA MacC) B PEIICHUH 3a/1a4.

Brnageres moHsiTUEM cpegHEN JHMHMM TPEYroJbHUKA M Tpaleluud, NPUMEHSATh HUX CBOMCTBA IpHU
peumieHuu reomerpuueckux 3anad. [lonb3oBarbest Teopemoin dasieca U TEOPEMOM O MPONOPUUOHAIBHBIX
OTpe3Kax, MPUMEHSITh UX IS pEeIIeHUs MPAKTUUECKUX 3a/1a4.

[TpuMeHSITh PU3HAKH TTOI00US TPEYTOIHHIUKOB B PEIICHHH I'€OMETPHUYCCKHX 3a7ad.

[Tonb3oBatbes Teopemoit [Iudaropa myist pemieHuss reOMETPUUECKUX U MPaKTHUECKUX 3a1ad. CTpouTh
MareMaTU4YeCKyl0 MOJENIb B MPAKTHUYECKUX 3aJadaX, CaMOCTOATEIbHO JelaThb 4YepTEéX M HaXOJIUTh
COOTBETCTBYIOIIHE JITTUHBI.

Bragets moHsATHSIMU CHMHYCA, KOCHHYCAa M TaHT€HCAa OCTPOTO YIJIa MPSIMOYTOJIbHOTO TPEYTOJIbHHUKA.
[Tonb30BaTbCst 3STUMH MOHATUSAMHU JIJIs1 PEIICHUS IPAKTUYECKUX 3a/1a4.

BoruncnsaTte (pa3nuyHbIMU CIIOCOOAMHM) TIOMIAAb TPEYTroJbHUKA M TUIOIIATH MHOTOYTONBHBIX (UTYD
(monp3ysAch, TAe HEOOXOAUMO, KaIbKyISITOpoM). [IpUMEHSTh TOJNIy4eHHBIE YMEHUS B MPAKTUUYECKUX
3a/1a4ax.

Bragets NoHATHAMH BOMCAHHOTO U LEHTPAIBHOTO YIJIa, UCIIOIb30BATh TEOPEMBI O BIIMCAHHBIX yriax,
yriaax MeXIy XOpJAaMu (CeKYIIMMH) U yIiie MeXAy KacaTeabHOW U XOpIOW MPHU PEHIeHUH TeOMETPUIECKUX
3a/1a4.

Brnagets moHSTHEM  OMMCAaHHOTO  YETHIPEXYTOJIbHUKA, MPUMEHATH CBOWCTBA  OIMHCAHHOTO
YETHIPEXYTOJIbHUKA TTPU PELICHUU 33]1a4.

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTE€MaTUYECKUEe MOJENIH Uil 3ajad
peanbHOM KU3HU U TTPOBOJUTH COOTBETCTBYIOIIHME BBIUMUCICHUS C TPUMEHEHNEM TTOA00US U TPUTOHOMETPHUH
(mONB3yACh, TA€ HEOOXOIUMO, KaTbKYISITOPOM).

K xoHI1y 00y4enus B 9 kjacce 00yJaromuiics MOJTYYIUT CIEIYIOIINE TPEIMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETpPHYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C WX TIOMOIIBI0 pPa3IHyYHBIC
AJIEMEHTHI TPSIMOYTOJILHOTO TPEYTOJbHUKA («pPEeIIeHHUEe TPSIMOYTOJIBHBIX TPEYroJbHHUKOBY»). HaxomuTs (c
MTOMOIIIBIO KAJIBKYJISTOPA) JUTMHBI U YTIIBI JUTSI HETAOJIWYHBIX 3HAUCHHH.

[Tonb3oBatbess QopMyiamMu TPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIAECTBOM JUIS
HAax0JIeHUS COOTHOLIEHUN MEXIY TPUTOHOMETPUUYECKUMU BETMYMHAMMU.

Hcnons30BaTh TEOpPEMBI CHHYCOB M KOCHUHYCOB JUIsl HAaXOXACHUS PA3IMYHBIX 3JIEMEHTOB
TpeyrojbHUKa («peleHue TPEyroJbHUKOBY), IPUMEHSTh UX MPU PEIICHUH FT€OMETPUUECKUX 3ajau.

Brnagers moHsTHSAMH mpeoOpa3oBaHMs MOJOO0US, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (UTYD.
[Tonb30BaTbest CBOMCTBAME MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCISATEH JJIUHBI U HAXOAUTH YIIIBI Y
nono6ubIx Guryp. [IpumeHsTh cBOMCTBa MOAOOUS B MPAKTUYECKUX 33Jadax. YMETh MPUBOJIUTEH MPUMEPHI
MOAOOHBIX (PUTYP B OKpPYKAIOIIEM MHUPE.



ITonp30BaThes TeOpeMaMu O MPOU3BENECHUHM OTPE3KOB XOpPJ, O NMPOU3BEJCHUU OTPE3KOB CEKYLIHX, O
KBaJlpaTe KacaTeIbHOM.

[Tonp30BaTbcsl BEKTOPaMHU, MOHUMATh WX T€OMETPUYECKUN U (PU3UUECKUI CMBICI, PUMEHATh HX B
pELICHHH T€OMETPHUYECKUX W (U3NYECKUX 3anad. lIpuMeHsTh CKalsipHOE MPOHM3BEACHUE BEKTOPOB IS
HaXO0XXJCHUS JJIUH U YIJIOB.

[Tonp30BaThcs METOOM KOOPAMHAT Ha IUIOCKOCTH, MPUMEHATh €r0 B PELIEHUH N€OMETPUYECKUX U
IIPaKTUYECKUX 3a/]au.

Bnaners NoHATHAMM IPaBUIBHOTO MHOTOYI'OJIbHUKA, JUIMHBI OKPYXHOCTH, JUIMHBI IyTH OKPY’KHOCTH
U pajuaHHOW Mephbl yria, yMeTh BBIYMCIATH IUIOIIAJAL Kpyra M ero 4vacteil. IlpumeHsTs nomydyeHHbIE
YMEHUS B IPAKTUYECKUX 3a]1a4ax.

HaxoauTte ocu (MM LEHTPHI) CUMMETPHH (UTYp, TPUMEHATH JBHKECHUS IJIOCKOCTH B MPOCTEHIINX
Cllydasx.

[IpuMeHATh NOJy4YEHHbIE 3HAHMS Ha NPAKTUKE — CTPOUTh MaTeMaTHYeCKHWe MOJENM s 3ajad
peambHOM JKM3HM W HOPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHHMS C IPUMEHEHHEM Moxo0us u
TPUTOHOMETPUUECKUX (QYHKIHH (I10JIb3YACH, I/1€ HEO0X0IUMO, KaJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosunuecTBO 4yacos DJIeKTPOHHbBIE
HaumeHnoBanue pa3ieoB U TeM nudposbie
Ne /i P Kourpoabnsie IIpakTuueckue (utpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
IIpocreiimme reomerpuuyeckue GUrypsl U
1 I/I)I: cBoiictBa. U3sme :Hne FCOMS; I/I}IIII;CKI/IX 14 buGnuorexa [JOK
' P p https://m.edsoo.ru/7f415e2e
BEJIMYUH.
bubnunoreka LIOK
2 TpeyronbHui. 22 1 https://m.edsoo.ru/7f415e2e
[MTapannensHbie IPsSIMbIC, CyMMa YIJI0B bubnunoreka LIOK
3 14 1
TPEYroJIbHUKA. https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyrT. [ 'eomeTpuueckue 14 1 Bu6mmoteka [JOK
MMOCTPOEHUS. https://m.edsoo.ru/7f415e2e
bubnmorexa LIOK
I1 7. 4 1
S OBTOpeHNE, 0000meHNE SHANUHA https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM undpoBbie
Ne n/m P Kontpoabubsie IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bub6nmoreka [IOK
! HeTbipexyronbHiki. 12 . https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOIOPIMOHATILHBIX OTPe3KaX, IMOJ00HbIC 15 1 bubmorexa [JOK
pOTIOpH P > 1104 https://m.edso00.ru/7f417e18
TPEYrOJIbHUKU
IInomans. Haxoxaenue miomaaei
3 Tpe HIOJilLHI/IKOB u i[/IHOFO O.;:HIILIX ¢bur 14 1 bubmmorexa [IOK
peyr 4 M https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GuUryp
Teopema [Mudaropa n Havara bubnnorexa [JOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIibl B OKpYKHOCTH. BriicanHbie 1
OTMCAHHBIC YETHIPEXyTOJIbHUKH. bubnnorexa [JOK
5 13 1
KacarenbHbie k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
bu6nmorexa LIOK
IT . 4 1
6 OBTOpeHHe, 0000mIeHKe sHaHHii https://m.eds00.ru/7f417e18
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 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 KVIACC

Koau4yecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue mogobus. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
B . 12 1
3 CHTOpE! https://m.edsoo.ru/7f41al2c
bu6mmorexa [IOK
4 . 1
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 https://m.edsoo.ru/7f41al2c
[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{rHA
5 05 YKHOCTH U TUIO yaT b Kpyra g 8 bubmmorexa [TOK
by Haah Kpyra- https://m.edsoo.ru/7f41a12c
Brruncienue nomanaei.
bu6mmoreka [JOK
6 JBIKCHHS ILIOCKOCTH. 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 7 5 bu6mmoreka [JOK
3HAHUM. https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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