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Beinucka uz OOII 000

3.1.4.3. PaGouass mporpamma y4yeOHoro kypca «['eomerpus» ansa oOyuaroummxess 7-9
KJIACCOB

Ha u3yuenne yuebHoro kypca «I'eomerpusi» orBogmurcs 204 waca: B 7 kimacce - 68
yacoB (2 yaca B Hezen), B 8 kiacce - 68 yacoB (2 4yaca B Heneno), B 9 kiacce - 68 gacos (2
yaca B HEJICITIO).

Coaepixanue o0yueHust

7 knace

HavanpHble moHsTHs reomerpuu. Touka, mpsimasi, OTpE3OK, Jyd. Yron. Bunel yrios.
Beprukansuble u  cMmexHble yriabl. buccexkrtpuca yrima. JlomaHas, MHOTOYIOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHblE CBoOiicTBa oceBoil cumMmeTpuu. I[Ipumepsl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OCHOBHbBIE TOCTPOEHHUS] C MOMOILBIO LMPKYIS W JUHEWKU. TpeyroiabHUK. BbicoTa,
MenuaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M TpU3HAKM paBHOOEAPEHHOro TpeyrojabHuka. llpu3Haku paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa U IpU3HAKU NAapaJUIETbHBIX NpsMbIX. CyMMa yIJIOB TpeyrojbHuKa. BHentHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHbIi TpeyronbHUK. CBOMCTBO MeAMaHbl IMPSIMOYTOJIBHOTO TPEYroJIbHUKA,
IOpOBEIEHHOW K TumnoreHy3e. IIpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX —TpPEYroJIbHHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHO#, Teopema o OouibllieM yrie U OoJbllIeld CTOpoHE TpeyroibHHKa. lleprnenaukynsp u
HaKJIOHHAS.

I'eomerprueckoe MecTo TodeKk. buccekTpuca yria U CEepeIuHHBIN NEPHNEHAUKYIApP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb U Kpyr, XOpJa M JuaMmeTp, MX CBoicTBa. B3anmHoe pacmosioxeHue
OKpykHOCTH M mpsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIMCaHHas B
yroJ. Biucannast 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 knace

YersipexyronpHuku. [lapamnenorpamm, ero npusHaku U cBOMcTBA. YacTHBIE ciydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, ee CBoicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yasoenus menuansbl. L{enTpanbHas cummetrpusi. Teopema daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue NMHUM TpeyTroabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[lonoGue  TpeyroiabHHKOB,  Kod(p¢unueHnt  mnoxobus.  Ilpusnaku  momobus
TpeyrojabHUKOB. [I[puMeHeHne noao0us npy pereHnH NPakTHIeCKUX 3a/1a4.

CaoiicTBa miomaneit reomerpudeckux ¢puryp. @opmyssl A7 UIOMAIN TPEYTroIbHHKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH o100HBIX UTYP.

Brruucnienue miomanei TpeyroibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemeHUH MpakKTUYECKUX
3azad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja HpsIMOYTOJIbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.



BrucanHble ¥ LIEHTpaIbHBIE YIUIBI, YTOJI MEKIY KacaTeIbHON U XOPAOU. YTIIBI MEXIY
XOpAaMM M CEeKylMMM. BrmncaHHele M ONMCaHHBIE YETBIPEXYTOJBHMKH. B3aumHoe
pacrionio’)keHre AByX OKpykHocTed. Kacanme oxpyxnocreil. OOmiue KacaTelbHble K JABYM
OKPYKHOCTSIM.

9 kiace

Cunyc, xocunyc, tanreHc yriaoB ot 0 nmo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
TOXKAecTBO. DOPMYIIbI TPUBEICHMSL.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHUHYCOB. Pemenue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue momobust. [1om006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mnpousBeneHHMM OTPE3KOB XOpA, TEOPEMbl O IPOM3BEAECHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaIpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAynb) BEKTOpa, COHAIIPABICHHBIE BEKTOPBI, ITPOTHUBOIIOJIOKHO
HAIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpALlMM HAJ
BeKTOpaMH. Pa3noxxeHue BekTopa 1o JByM HEKOJUIMHEApHbIM BeKTopaM. KoopauHatel BeKTOpa.
CKaJIS'IpHOe MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC I HAXOXKIACHUSA JJIMH U YIJIOB.

JlekapTOBbl KOOpJAMHATHl Ha IUIOCKOCTH. YPpaBHEHHMsI NPSAMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOIOYroJbHUKHU. J[IMHA OKpYXHOCTH. I'pagycHas M paauaHHas mepa
yTJIa, BBIYMCICHUE JUIMH 1yT OKpyKHOCTeH. [Inomane kpyra, cekropa, CErMeHTa.

JIBIKEHHMsI IMJIOCKOCTH M BHYTPEHHME CUMMETpUHM  ¢uryp (3JIeMeHTapHble
npeacrasienus). [lapamiensueiit neperoc. [1oBopoT.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IPOrpaMMbl yueOHoro kypca «I'eomerpus»

JIN4YHOCTHBIE Pe3yJbTAThI

JInyHOCTHBIE Pe3yJbTATBI OCBOSHHUS NpPOTPaMMbI y4eOHOTO Kypca «leomerpus»
XapaKTEepU3YHTCA:

1) marpuoTHYecKoe BOCIUTAHUE:

- NOpPOSBIICHMEM HHTEpeca K NIPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCUMCKMX MAaTEMAaTUKOB W POCCHICKOU
MaTE€MaTUYeCKOW MIKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) TrpakKIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

- TOTOBHOCTHIO K BBIIIOJHEHHIO OOS3aHHOCTEH Ipa’kJaHWHA U peallu3alliyd €ro Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
ABJIEHUH, TPOLIETYp TPakJJaHCKOTO 0o0IecTBa (HampuMmep, BIOOpPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpPOOJeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHXKEHHMH
HAyKH, OCO3HAHMEM BaKHOCTHU MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B I€ATEIBHOCTH YUEHOI'O;

3) TpynoBoe BoCHIUTaHUE:

- YCTAaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH MPAKTUYECKHUX 3a7ad MaTeMaTHYEeCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTH4YEeCKOTo 00pa30BaHUs HA MPOTSHKEHUU BCEH
YKU3HU JJIs1 YCHEIIHON NMpoQecCUOHANbHON EATEIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHAMBHIyalbHOH TpaeKTOpuu oOpa3oBaHUi U
’KU3HEHHBIX MJIAHOB C YYE€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) »scTeTHYecKoe BOCIIMTAHUE:

- CIIOCOOHOCTHIO K AMOLIMOHAIIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HHH, YMEHUIO BUIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) UeHHOCTH HAYYHOTO MO3HAHMS:

- OpUEHTalMeN B 1eATEeIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAayUHBIX MIPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsA 4YelOBeKa, MPHPOJIbl U 0OIIecTBa, MOHUMAaHUEM
MaTeMaTUYeCcKOl HaykKu Kak c(epbl 4elOBEYECKOW NeATeNbHOCTH, JTallOB €€ Pa3BUTHS U
3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJIEHUEM SI3bIKOM MAaTEMATUKH U MAaTEMAaTHYECKOU
KyIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMHU
MCCIIEI0BATENIBCKOM 1€ATENbHOCTH;



6) ¢usnyeckoe BocMUTAHHE, (OpPMUPOBAHHE KYJbTYPHl 310POBbS U
IMOLMOHAJIBHOIO 0/1aronoJIy4us:

- TOTOBHOCTBIO MPHUMEHATh MaTeMaTHYeCKHe 3HAHHS B MHTEPECax CBOETO 3/I0POBbs,
BEJICHUS 37I0pOBOTO 00pasa >KM3HHU (30pOBOE MUTAaHKE, COATAaHCUPOBAHHBIM PEKUM 3aHSATUH U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JIpyroro 4eiaoBeKa;

7) 3KoJOruYecKoe BOCIUTAHUE:

- OpUEHTalMed Ha IMPUMEHEHHE MaTeMaTUYeCKUX 3HaHMH I pelleHus 3ajad B
00JIaCTH COXPAaHHOCTH OKpY’Karolled Cpeabl, IUIAHUPOBAHHUS TIOCTYNKOB W OIEHKH HX
BO3MOXHBIX IOCIEACTBUI JUIsI OKpY)KaroLled cpelpl, OCO3HAHMEM IJI00AJLHOIO XapakTepa
HKOJIOTHYECKUX MPOOIEM U MyTeH UX PeleHHS;

8) ajmanTanus K H3MEHSIIOLIIMMCS YCJIOBHSM CONMAIBLHOI H MPUPOIHOI CpeabI:

- TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEACICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO AESTENbHOCTb, B TOM UYUCIIE YMEHHUE YUUTbCA Y
JOpyrux JrojAed, NpHOOpeTaTh B COBMECTHOM JESITEIBHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIIETEHIIMH U3 OIbITA IPYTHX;

- HEOOXOIMMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HAHUH, B TOM uucie (OPMYIHPOBATH
Ued, TOHATHS, THIOTEe3bl 00 OOBEKTaX M SIBIECHUSX, B TOM YMCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JEPHUINUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

- CHOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIK) CUTYAIUIO, BOCIPUHHMATH CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOIUII KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIC PEIICHUS M
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

MeTanpeamMeTHbIe pe3yJibTaThl

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIE y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

- BBIABJIATh U XapaKTepU30BaTh CYLIECTBEHHbIC NPU3HAKH MAaTEeMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWA MEXAY TMOHATHAMHU, (POPMYIUPOBATH ONPEACTCHUS IOHSATHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CpaBHEHMsI, KPUTEPHH ITPOBOIUMOTO aHAIIN3a;

- BOCHpPUHUMATH, (JOPMYIMPOBATH U MPEOOPa30BbIBATh CYKIACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE, YCIOBHEIE,

- BBUIABJIATH MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTUBOPEUHs B
dakTax, MaHHBIX, HAONIOJACHUAX W YTBEPXKICHHUSIX, NpeIaratb KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

- JIeNiaTh BBIBOJBI C WCIOJIB30BAaHMEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

- pa3duparb JOKa3aTeNbCTBA MAaTEMATUYECKHX YTBEPXKACHWUH (NpsiMble W OT
IOPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTeMaTHYECKHX
(baKkTOB, BBHICTpaMBATh APTYMEHTAINIO, TIPUBOIUTH MPUMEPBI U KOHTPIPHUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

- BBIOMpATh Ccroco0 pemeHus y4yeOHOM 3agauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOoJee MOAXOAALIMM € Y4EeTOM CaMOCTOATEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA!

- HCIOJB30BaTh BOMPOCH KAaK HCCIECNOBATENbCKHA WHCTPYMEHT  ITO3HAHMS,
(dopMynupoBaTh BOMPOCHI, (PUKCHpYIOLIME MPOTUBOpEYHe, NpoOIeMy, CaMOCTOSTEIbHO
yCTaHABJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TUTIOTE3Y, ApTYMEHTHPOBATh CBOKO TTO3HIIHIO,
MHEHHE;

- IPOBOAMUTH MO CaMOCTOSITENIbHO COCTABIIEHHOMY IUJIAaHY HECJIOKHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJEHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro oOOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;

- CaMOCTOATENbHO (QOpPMyIUpOBaTh O0OOOLIEHUS W BBIBOABI 10 pe3yJbTaTaMm
MIPOBEJCHHOTO  HAONIONEHUS, UCCIECOBAaHMS, OIEHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3ybTaTOB, BEIBOJOB U 0000IIEHMIA;

- TIPOTHO3WPOBATH BO3MOXKHOE pa3BUTHE TMpolecca, a TakKe BBIIBUTATH
HPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.



Paborta ¢ undopmanmeii:

- BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(pOpPMALMHU, JAHHBIX, HEOOXOJUMBIX
JUISL pEeLIeHUs 3aJ1auu;

- BBIOMpaTh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MHPOPMALIUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

- BbeIOMpaTh (opMy mpeAcTaBieHUs HHOOPMAIMM M WIIIOCTPUPOBATh pelIacMble
3a[a4u CXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMAMU;

- OLIEHUBATh HAJIEKHOCTh MH(OPMALMK IO KPUTEPUAM, IPEJIOKEHHBIM YUUTENIEM WIIN
c(OpMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

- BOCIIPUHUMATh U (POPMYIUPOBATEH CYKJICHHUS B COOTBETCTBUH C YCIOBUSMHU U LEISIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHUS B YCTHBIX U IMUCBMEHHBIX
TEKCTax, JaBaTh IIOSCHEHUS IO XOAY pELICHMs 3aJayd, KOMMEHTHpPOBATh IOJYyYEHHBIN
pe3ysbTar;

- B X0JIe 00CY)KJICHHS 33]]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOil TeMbl, IPOOIEMBI,
pelraeMoil 3a/auM, BBICKa3bIBaTh WJIEM, HAlLlEJICHHbIE Ha MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXKIECHUS C CY)KJIEHUSMHU IPYTHX YYAaCTHUKOB Juainora, oOHapyXKUBaTh Pa3IMuUe€ U CXOJCTBO
HO3ULIUH, B KOPpEKTHOU opme HOpMyIHUpOBaTh Pa3HOIIACHsI, CBOU BO3PAKEHMUS,;

- IPEJCTABIISITh PE3YJIbTaThl PEIICHUS 3aaul, SKCIIEpUMEHTA, UCCIEA0BAHUS, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIJICHMS C Y4Y€TOM 3aJady Mpe3eHTaluu |
0COOEHHOCTEHN ayAUTOpUH;

- IOHUMAaTh U HCHOJb30BATh MPEUMYILECTBA KOMAHIHOW M MHIUBUAYAJIbHOU pabOThI
IIPU pEIIEHUN YYeOHbIX MaTEMaTUUECKUX 3aj1ay;

- IPUHUMATh L1€J1b COBMECTHOMN AEATENIbHOCTH, IFIAHUPOBATh OPraHU3aLMI0 COBMECTHON
paboThl, pactipeessiTh BUIBI paboT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC B Pe3yabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;

- y4JacTBOBaTh B TIpPYNNOBBIX ¢opMax padoTel (0OCyxaeHus, OOMEH MHEHHIMH,
MO3rOBBI€ IITYPMbI U JIpyTH€), BBIIOJHATH CBOIO YacTh pPabOThl U KOOPAMHHMPOBATH CBOU
JEHCTBUS C IPYTUMU WIEHAMU KOMaH/1bl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIUIl MPOAYKT
10 KpUTEPHSIM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe eiicTBUS

Camoopranmu3anus:

- CaMOCTOSATEIbHO COCTABJISITH IUIAH, AJITOPUTM pELIEHHUsS 3ajadyd (WIM €ro 4acTh),
BBIOMPATh CIOCOO pelIeHUs] ¢ Y4eTOM MMEIOLIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yueTOM HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

- BJIaJIeTh CIoco0aMu caMOIPOBEPKU, CAMOKOHTPOJIS IpoIiecca U pe3yJibTaTa pelieHus
MaTeMaTHYeCKOH 3ajauu;

- IPEeIBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEILICHUH 3a/1a4l, BHOCUTD
KOPPEKTHBBl B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAWJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa EATEIBHOCTH IOCTABIEHHON L€ U YCIOBHUAM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUS 1IeJI, HaXOUTh OINOKY, 1aBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

IIpenmeTHble pe3yabTaThl

K koHiy obydenuss B 7 Kjaacce OOYyYarOUIUIiCS MOMYYHUT CIEAYIOUIME MpPEIMETHBIE
pe3yJIbTaThI:

Pacnio3HaBaTh uW3yueHHBIE T€OMETpHUYECKUe (UTYpPBI, OIpPENeNATh HX B3aUMHOE
pacrosoxeHue, M300pakaTb TreoMeTpudeckre (UTyphl, BBIIOJHATH YEPTEKU 10 YCIOBHUIO
3agaun. M3MepsTh JHMHEHHBIE W YIJIOBbIE BEIMUYMHBL Pemarh 3agauyd Ha BBIYMCIIEHUE UIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyI0 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealIbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyark pasmMepbl 3TUX OOBEKTOB I10 MOPSIIKY BETHUNHBI.

Crpouth 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonb30BaTbcs MpU3HAKaMU PABEHCTBA TPEYrOJbHUKOB, HMCIOJIb30BaTh MPU3HAKH H
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 33/1a4.



IIpoBOAUTH TOTMYECKUE PACCYNACHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

ITosnp30BaTbCA NMpPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJBHUKOB, CBONCTBOM
MEAWaHbl, NPOBEICHHOM K TUIOTEHY3€ MpPSMOYIOJbHOTO TPEYroJbHUKA, B PELIECHUU
TEOMETPUYECKHX 3a1ad.

OmnpenensTh NapajuieIbHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOPhIe 00pa3yeT ¢ HUMHU
cexymasd. OnpenensaTs NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemate 3amaun Ha kieT4yaroi Oymare.

[IpoBOIUTH BBIUYMCICHUS M HAXOAWTh YHUCIOBbIC W OyKBEHHBIC 3HAYCHUS YIJIOB B
FEOMETPUYECKUX  3aJa4ax C  HUCIOJIb30BAaHMEM CYMMBl YIVIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH IEPECEYCHUH JBYX HapaIeIbHBIX
IpsIMBIX CeKyllel. PemaTs npakTnyeckue 3a1aun Ha HaX0KJCHHUE YTJIOB.

Brnanets moHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACIsITh OMCCEKTPUCY
yrja 1 CepeIMHHBIN NEPIEHANKYIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOYEK.

DopMyIMpOBaTh ONPEIEICHUSI OKPYKHOCTH U Kpyra, XOpJbl U 1UaMeTpa OKPY>KHOCTH,
II0JIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3a/ad.

Bnaners noHATHEM ONMCAaHHOW OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh HaXOAUTh €€
neHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA IIepeceKkaroTcs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHbIE MEPHEHAUKYISPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Biagets mnoHATHMEM KacaTelbHOM K OKPY)KHOCTH, IIOJIB30BaTbCid TEOPEMOH O
NEPIEHIUKYJIIPHOCTU KacaTEIbHOM U paguyca, IPOBEIECHHOTO K TOYKE KacaHUs.

[lonb30BaTbcs MNPOCTEUIIMMH T'€OMETPUYECKUMH HEpPaBEHCTBAMM, IIOHMMAaTh UX
IIPAKTUYECKUHA CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE IIOCTPOEHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K koHiy oOydeHus B 8 Kiacce oOydaroLIuiicss MOJYYHUT CIEAYIOUIME HpPEIMETHBIE
pe3yJIbTaThl:

PacriozHaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX JIEMEHTBI, I10JIb30BAThCS UX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHsATH CBOMCTBA TOUKM IE€PECEUYEHUs] MeJIuaH TpeyroyibHUKa (LIEHTpa Macc) B
peILIeHNH 3a]1a4.

Bnagers mnoHsATHMEM CpeOHEN JIMHUM TPEYTOJIbHMKA M TpalelUud, NPUMEHATh HX
CBOMCTBA IIPY pEUICHUHU TeoMeTprudecKux 3aaad. [lonp3oBaTecs Teopemoint daneca n reopemMont o
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PELIECHUS IPAKTHUECKUX 3a1a4.

[IpuMeHsTh pU3HAKU [TO100USI TPEYTOJIBbHUKOB B PEIEHUH T€OMETPHUUECKUX 3ajau.

[Tonp3oBatbess Teopemoit [ludaropa ans pemeHuss TeOMETPUYECKUX U MPAKTHUECKUX
3ana4y. CTpouTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a/adax, CaMOCTOSITEIbHO JeNaTh
4epTEXK U HAXOJUTh COOTBETCTBYIOIINE JUIUHBI.

Bnagers moHsTHSIMM CUHYCA, KOCHHYCa M TaHI€HCa OCTPOro yria MpsIMOYTOJbHOIO
TpeyroiabHuKa. [101p30BaThCS 3TUMHU NOHATUAMM JUI PEIICHUS TPAKTUYECKUX 3a7ad.

Boruncnsate  (pa3nuyHbIMH - crioco0amM)  IJIOMIAAb  TPEYroJibHMKAa M IUIOIIAIU
MHOTOYTOJIbHBIX ~ (puryp (monb3ysch, I/l€ HEOOXOIUMO, KalbKyniaTopoMm). I[IpuMeHATH
MOJIy4YE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Bnagers MOHATHAMHM BIMCAHHOTO M LIEHTPAJIBHOTO YIVIA, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIJIax MEeXIy XopJaMu (CEeKyIIMMHU) U yIriie MeXIy KacaTeabHOW U XOpAoHn
IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.

Brnanets nmoHsATHEM ONMHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOIICTBA ONMMCAHHOTO
YEThIPEXYTOJbHUKA TP PELICHUN 3aa4.

[IpuMmeHsTh mONydyeHHbIE 3HAHUS HA NMPAKTUKE - CTPOUTh MaTeMaTHUYeCKUe MOJENN JIIs
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUH (TIOIB3YSICh, I'7I€ HEOOX0IUMO, KATBKYJIATOPOM).

K koHiy oOydeHuss B 9 Kiaacce oOy4aroLIUiicss MOMYYHUT CIEAYIOUIME MpPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIUM OCTPHIX YIJIOB, HaXOAUTh C HMX IOMOIIBIO
pa3jMyYHble  3JIEMEHThl  MPSAMOYTOJBHOTO  TPEYTrOJbHHKA  («pEHIeHHEe MPSIMOYTOJIbHBIX



TPEyroJpHUKOB»). HaxoauTh (C MOMOUIbIO KANBKYJIATOPA) JUIMHBI M YIJIBI JJISI HETaOIWYHBIX
3HAYCHUH.

[Tonp3oBatbess  (opMynamMu  TNPUBEACHUS M OCHOBHBIM  TPUTOHOMETPUYECKHM
TOKAECTBOM JIs1 HAXOKIECHUSI COOTHOILEHUH MEXTy TPUTOHOMETPUYECKMMHU BEIUYMHAMHU.

Hcnonp30BaTe TEOpPEMbl CHHYCOB M KOCHHYCOB JUIS HAXOXJICHHS Pa3IMYHBIX
JJIEMEHTOB TPEYTrOJIbHUKA («pEIICHUE TPEYroJbHUKOBY), IPUMEHATh HUX MpPU PELICHUU
TreOMETPUYECKUX 3a/1a4.

Bnaners mnoHsATHMSAMM 1npeoOpa3oBaHMsS 110A00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0ubIx ¢uryp. Ilonp3oBarbesi CBOMCTBaMHM TOJOOHMS MPOU3BOJIBHBIX (UTYp, yMETh
BBIUUCIIATh JAJUHBI U HaXOJIUTh YIJIbl y MOAOOHBIX (uryp. [IpuMeHsaTs cBolcTBa momodus B
NPaKTUYECKHX 33/1a4ax. YMETh MPUBOJIUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPY>KAIOILIEM MUPE.

[Tonp30BaTbes TEOpEMaMM O MPOU3BEICHUH OTPE3KOB XOP/, O MPOU3BEICHUH OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaThcs BEKTOpaMH, MOHMMAaTh MX TI'€OMETPUUYECKHM M (u3Mueckuil cMsbici,
OPUMEHATh MX B PELICHUU TeOMETPUYECKUX M (u3ndeckux 3agad. [IpuMeHsTH CcKamspHoe
IIPOM3BEACHUE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YTIJIOB.

[Tonp30BaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IMPHUMEHSATh €ro B PEIICHUU
reOMEeTPUYECKUX U MPAKTUYECKUX 3a/1ad.

BrnaneTs mOHATHSIMH TPABUILHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPYKHOCTH, JUTMHBI JYTH
OKPY)KHOCTM U PpaJMaHHOW Mepbl yIja, yMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aXx.

HaxoauTps ocu (WM HEHTPB) CUMMETpUHU (DUTYp, IPUMEHATH JBUKEHHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasX.

[IpuMeHATh NOTy4YEeHHBIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMAaTHYECKUE MOJIEIH IS
3a[a4 peaqbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 1101001s
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSCh, I/1€ HEOOX0IUMO, KAIBKYIIATOPOM).

TemMaTH4eckoe MJIAHNPOBAHUE

7 Kaace
Ne HaumenoBanue ‘ KommuectBo wacos DnekTpoHHbIe (IU(PPOBLIL)
n/n pas3zesnoB U TeM Beero |[Kontponbhst || [Ipakt o0pazoBaTesbHbIE PECYPChI
[pOrpaMMBl e paboThl || yeckue
paboTsl

1 |[IIpocreiimue 14 OI'NC «Most IIKOJIa»
reOMETPUUECKHUE (YauBepcasnpHast OuOIMOTEKA
(Gurypel U UX CBOWCTBA. 1 poBoro 06pa3zoBaTENHHOTO
N3mepenue KOHTEHTA)
reOMEeTPUYECKUX
BEJINYHH

2 |[TpeyroiapHHUKH 22 2 OI'NC «Most LIKOJIa»

(YHuBepcanbHas OuOIHOTEKA
1u(ppoBoro 006pazoBaTEILHOIO
KOHTEHTA)

3 |[lapannensHble npsmele,| 14 1 OI'NC «Most LIKOJIa»
cyMMa YTJIOB (YHuBepcanbHass OubinoTexa
TPEYroJbHUKA 1uppoBoro 06pa3zoBaTEIHHOTO

KOHTEHTA)

4 |OxpyxHocth u Kkpyr.| 14 1 OI'nC «Most LIKOJIa
['eomeTpuyeckue (YauBepcanpHast OuOIMOTEKA
MOCTPOCHHUS 1u¢ppoBoro 06pa3zoBaTEIHHOTO

KOHTEHTA)

5 ||[loBTOpenwue, 4 1 OI'NC «Mos LIKOJIa»
00o011eHne 3HaHU| (YHuBepcanbHass Oubimoreka

1n(ppoBoro 006pazoBaTEILHOTO




Ne HaumenoBanue KonnuecTBo yacos ‘ OnexTpoHHbIe (U POBLIE)
n/n pa3aesoB U TeEM Beero |[Kontponbhbi || [paxtu o0pazoBaTeNbHbIE PECYPChI
HpOTPpaMMBI e paboThl || yeckue
paboThI
KOHTEHTA)
OBHIEE  KOJIMYECTBO| 68 5 0
YACOB I10 ITPOT'PAMME
8 KJ1acc
Ne HaumenoBanue KonunyecTBo yacos OnexTpoHHbIe (1IU(POBHIC)
n/m pas3aesoB u TeM Beero ||Kontpomss || [paxta o0Opa3oBaTeNbHbIE PECYPCHI
HpOrpaMMBl e paboThl || yeckue
paboThI
1 |YerbIpexyroJbHUKH 12 1 OI'nC «Most IITKOJIaY
(YuuBepcanbHass Oubimoreka
nrdpoBoro 06pa3oBaTEIHHOTO
KOHTEHTA)

2 |Teopema aneca wu 15 1 OI'nC «Most ITKOJIAY»
TeopemMa 0 (YauBepcanpHas OuOJIMOTEKA
POTIOPIMOHATIBHBIX uppoBOoro 0O6pa3zoBaTEIHHOTO
OTpe3Kax, IOJ00HbIE KOHTEHTA)

TPEYrOJbHUKI

3 |[[Imomans. 14 1 OI'nC «Most ITKOJIAY»
Haxoxnenue (YauBepcanpHas OuOJIMOTEKA
IoIaAeH uppoBOoro 0O6pa3zoBaTEIHHOTO
TPEYrOJIbHUKOB U KOHTEHTA)

MHOTOYTOJIBHBIX
duryp. ITmomann
oJ1I00HBIX (uUryp

4 |Teopema Iludaropa u 10 1 OI'ncC «Most IIKOJIa
Hayvaja (YHuBepcanbHass Oubimoreka
TPUTOHOMETPUU nudpoBoro 06pa3oBaTEIHHOTO

KOHTEHTA)

S5 |[Yrisl B OKpPYKHOCTH. 13 1 OI'ncC «Mos IIKOJIa
Bnucannsie u (YHuBepcanbHas OuOIHOTEKA
OTMCAaHHbIE 1u(ppoBoro 006pazoBaTEIHLHOIO
YeThIPEXyTOMbHUKH. KOHTEHTA)

KacarenbHbie K
okpyxxHocTu. Kacanue
OKPYKHOCTEH
6 |[[ToBTOpeHue, 4 1 OI'NC «Mos HIKOJIa»
00o011eHne 3HaHU| (YHuBepcanbHass Oubimoreka
1uppoBoro 006pazoBaTEILHOTO
KOHTEHTA)
)BIIIEE KOJIMYECTBO| 68 6 0
YACOB I10 ITPOTPAMME
9 kJace
| Ne ‘ HanmenoBanue H KonnuecTBo yacos H OnexTpoHHbIe (1IU(POBLIE) ‘




/T pa3ziesioB U TEM Bcero || Kortponbasl [[IpakTud| o0pa3oBaTenbHBIE PECYPCHI
IIPOrPaMMBI e paboThI ecKue
paboThI

1 || Tpuronomerpusi. 16 1 OI'nC «Most ITKOJIa
Teopembl KOCUHYCOB U (YuuBepcanbHass Oubnmoreka
CHUHYCOB. Pemenne uppoBoro 006pazoBaTEILHOTO
TPEYrOJIbHUKOB KOHTEHTA)

2 | IIpeobpazoBanue 10 1 OI'nC «Most IITKOJIaY
noa00usl. (YuuBepcanbHass Oubnmoreka
Metpuueckue uudpoBoro 006pazoBaTEILHOTO
COOTHOULICHUS B KOHTEHTA)

OKPYKHOCTHU
3 || Bextopsr 12 1 OI'ncC «Most IITKOJIaY
(YuuBepcanbHass Oubimoreka
nudpoBoro 06pa3zoBaTEIHHOTO
KOHTEHTA)

4 || lexapTOBBI 9 1 OI'1C «Most IIKOJIa
KOOPIMHATHI Ha (YauBepcanpbHas OuOIMOTEKA
TUIOCKOCTH uppoBOoro 0O6pa3zoBaTEIHHOTO

KOHTEHTA)

5 | IlpaBuiibHBIE 8 OI'1C «Most IIKOJIa
MHOTOYTOJIbHUKHU. (YauBepcanpHas OuOIMOTEKA
JinHa OKpPYXHOCTH H uppoBOoro 06pa3zoBaTEIHHOTO
TUIOMIA/b Kpyra. KOHTEHTA)

Brruucnenue
Iomanaeu
6 | JBWKeHHS IIOCKOCTH 6 OI'C «Most LIKOJIAa»
(YuuBepcanbHass Oubimoreka
1 poBoro 06pa3zoBaTENLHOTO
KOHTEHTA)

7 || [loBTOpeHwue, 7 2 OI'NC «Most LIKOJIa»
o0o01ieHue, (YHuBepcanbHass Oubinoreka
CUCTEMAaTH3aLHs 1u(ppoBoro 006pazoBaTEIHLHOIO
3HAHUU KOHTEHTA)

OBILIEE KOJIMYECTBO| 68 6 0
UACOB I10 ITPOTPAMME

Yuer nporpaMmMmbl BOCIIUTAHUA

npu pa3padoTke TeMaTH4YECKOr0 IJIAHMPOBaHUs y4eOHOro Kypca «I'eomerpuspy

JInunoctusie YV 1 Omnpexensiercs B mpoliecce pa3paboTKu Dopmsbl
OTPaXKarT CIIEHapus KAKJIOTO YpOKa BOCITATBHIBAOIINX
TOTOBHOCTDH BocnoutreiBaronuii O6pa30BaTeJ'ILHLIe YHCGHBIX 3aHATUN
00yJaroImuxcs MOTEHITHAT TEXHOJIOTHH

PYKOBOJCTBOBAThCS COZIepKaAHHS

CHUCTEMOM y4e0HOro npeaMeTa

MIO3UTHUBHBIX

LEHHOCTHBIX

OpHUEHTALINI u

pacUIMpeHne  OIbITa

JEATEIbHOCTH Ha €€

OCHOBE M B ITIpoliecce

peanu3anuu




OCHOBHBIX
HaIpaBJICHUN
BOCITMTATSIIEHOM

eI TeIIbHOCTHU B
YacTH:

IpaXXIaHCKOTO,
NaTPUOTUIECKOTO
BOCTIUTAHUS
(camoomnpenenenue /
MaTPUOTH3M,
IPaXXIaHCTBEHHOCTH,
coLuayIbHas
COJIUJIAPHOCTD )

Bocnnranne
IPaXJTaHCTBEHHOCTH
U TaTpuoTH3Ma Ha
npuMepax KH3HU H
ESITEILHOCTH
POCCHUICKHX YUYEHBIX,
BHECIIMX  OOIBIION
BKJIaJ] B Pa3BUTHE
TEOMETPHH

[IpoekTHas
TEXHOJIOTHS,
KeHUC-TEXHOJIOIrnuU

Keiic-cranus:
«I"eomeTpruueckue
3a/1auyu Ha IpUMepax
U3 UCTOPUIY.
OOyuaromuecs
aHAIIM3UPYIOT
HUCTOPUYECKHUE
KEWChbl, B KOTOPBIX
HCII0JIb30BATUCH
reoMeTpUYecKre
3aKOHBI JUTSt
pelIeHus peanbHbIX
3ajad  (Hampumep,
CTPOUTENHCTBO
MaMATHUKOB
MIPOEKTUPOBAHHE
31aHUN).
Obyuaromuecs
JTOJI>KHBI
MPEJIOKUTh  CBOU
BAPUAHTHI PELICHUN,
OCHOBBIBASICh Ha
F€OMETPUUYECKHUX
NPUHIIMIAX, CIels
3a HCIOJb30BaHUEM
LIEHHOCTEN
TPaKJIaHCTBEHHOCTHU
Y NIaTpUOTHU3MA

HJIN

TPYIOBOTO
BOCIIUTaHMS,
OCHHOCTH  HAYYHOI'O
MO3HAHUSA
(cMbIcIOO00pa3oBaHue
/ Tpya U TBOPYECTBO,

HayKa)

dopMupoBaHue
HAay4yHOW  KapTUHBI
Mupa, BJIa/ICHUE
KYJIbTYpOH,
CO3JIaHHOHI
npeaMera
MaTeMaTHKa.
Yuurbcs co3gaBaTh
yCIIOBUS
IIPOSIBJIEHUS, TTOHCKa,
oOMeHa,  OTKpBITHS
CMBICJIOB
00yJaronuMucs

BOKPYT

TexHonoruu
poOJIEMHOTO
o0yJeHwusl,
uH(pOpMaIlMOHHbIE,
KPUTHUIECKOTO
MBIIUTCHUS

[IpoekTHas
JIESITEIbHOCTD:
«Co3znanue
Tre€OMETPUUYECKOTO
o0BbeKTa TUTSt
OOIIECTBEHHOTO
MIPOCTPAHCTBAY.
Obyuaromuecs
paboTatoT B rpymnmnax
1o CO3/IaHUIO
MakeTa
Te€OMETPUUYECKOTO
o0BbeKTa
(maMsITHUKA,
CKYJIBIITYPBI)
OTIpeIeTIEHHOTO
0O0IIIECTBEHHOTO
[IPOCTPAHCTBA. B
mpormecce  pabOThI
OHU JTOJIKHBI
000CHOBaTh, KaK HX
MPOEKT
crioco0cTBOBain  Obl

TSt




MaTPUOTHUECKOMY

BOCITUTAHHIO u
COLIMATIbHOMY
CONMMKCHUIO
JTyXOBHO- Bocnuranue 3nopoBbecOeperatomu | IrpoBass cuTyauus:
HPaBCTBEHHOTO, HKOJIOTUYECKOTO e, «310pOBbE u
9KOJIOTHYECKOT0 CO3HaHMUS, Ie1aroruka buznueckas
buznIecKoro OTBETCTBEHHOE COTpYAHUYECTBA aKTUBHOCTh  Yepe3
BOCIHUTAHMUS, OTHOIIEHHE K CBOEMY TE€OMETPUION.
dbopMupoOBaHUS 3J10POBBIO, Opranuzanus
KYJIBTYPBI 3/I0pOBbS U | HOTPEOHOCTD B busznyeckoil  Urpbl
AMOIIMOHAIBHOTO AKTUBHOM u wi  acraders, B
Onaromnoiy4us, 3I0POBOM oOpasze KOTOpOi
JTUYHOCTHBIC JKU3HM, OTKa3 OT HCIIONB3YIOTCSA
pE3yIbTaThI, BPE/IHBIX MTPUBBIYEK reoMeTpUYecKre
oOecrnieunBaroIye buryps JUISL
aJIanTanuLo BBITIOJTHEHUS
oOyuaroierocs K pa3IMYHbIX
U3MEHSIIOIINMCS 3aJaHuMN. Ota
YCIIOBHSIM aAKTUBHOCTH HE
COLIMATIbHOU u TOJIBKO
MIPUPOTHON CpeIbI, CIOCOOCTBYET
(HpaBCTBEHHO- buznueckomy
ATUYECKas BOCIIUTAHUIO, HO U
OpHUEHTAIHs / pa3BHUBaeT
pUpoIa, KOMaHJHBIA JyX H
YeJI0BE4eCTBO, TEKYIIYIO
3JI0pPOBEIIt obpa3 KOOPIUHAITHIO
JKU3HH) JIBHKCHUI
Monaynu nporpaMmMmbl BocnuTeiBaronui OO6pazoBaTenbHBIC Dopmbl
BOCIUTAHUS MOTEHIIUAT TEXHOJIOTUHI BOCTIMTHIBAIOIIIX
coaepKaHus y4€OHBIX 3aHITHUI
y4eOHOro npeaMeTa
[Ipodunaktrka u | DopMupoBaHue 3nopoBnecoOeperatoiiy | IHTepakTUBHBII
0e30MacHOCTh COIMAIBHO e, CEMUHap:
0/100psieMoro relaroruka «Marematuka
MOBEJCHUS, COTpYyAHUYECTBA 0€30MacHOCTH: Kak
pa3BUTHE HABBIKOB TCOMETPHUS
camopediekcu, MIOMOTaeT».
CaMOKOHTPOJIA, Opranuzanus
YCTOMUYMBOCTHU K ceMHHapa, Ha
HETaTHBHBIM KOTOPOM
BO3JICUCTBUSIM, CHEIHATUCTBI
TPYIIIOBOMY (manpumep,
JABJICHUIO HUHXEHEPHI,
ApPXUTEKTOPHI WM
MICUXOJIOTH)
00CyXTaroT, KaK
r€OMETPUYECKHE
TIPUHIIAITEI  BITHSFOT
Ha 0€30MacHOCTh B
Pa3ITUYHBIX
obmactax  (KUIBIX
3MaHMSX, IIKOJAaX,

CIIOPTHUBHBIX




COOPYKCHHUSIX).
Obyuaromuecs
y4arcsi  TOHUMATh
BaXXHOCTh JM3aiiHa
u 0€e30ImacHOCTH

ConuanbHoe
MapTHEPCTBO

Bocnnranne
obOyyJarouxcs,
HalleJICHHBIX Ha
npeoOpa3oBaHue
OKPY>KaloIIero
coryma,
ITO3UTHUBHOE
BO3JICHCTBUE Ha
COLIMAJILHOE
OKPY>KCHHE

Texnomorun
pOOJIEMHOTO
oOydeHwus,
nH(OpMaIMOHHBIE,
KPUTUIECKOTO
MBIIIJIEHH,
re1aroruka
COTPY/HHYECTBA,
T'YMaHHO-TUYHOCTHAS
texnoyioruss 1.  A.
AMOHOIIBUIIN

[Ty6nuynbie  nedar:
«I"eomeTtpust B
COLMAJIbHOU
MOJINTUKE:
BO3MOYXHOCTH u
PHUCKI».
Opranuzanus
nebaToB, B KOTOPBIX
oOyuatomuecs
00CYXTafoT, KaK
TeOMETPHUYECKUE
aCMeKThl BIUAIOT Ha
COLIMATHHYIO
MOJIUTUKY
(manpumep,
pacnpezeneHue
OOIIECTBEHHBIX
MIPOCTPAHCTB,
JOCTYITHOCTh
3MaHAN I JIFOJEH
C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMHU).
910 pa3BuUBaeT
HaBBIKU
apryMeHTaIuu u
COTPYJTHUYECTBA

[Tpodopuenrtanms

[TpodeccuonansHoe
CaMOOIIpe/IENIEHHE,
MMO3UTHUBHBIHN B3TJIA0
Ha TPy

IIpoekTHas
TEXHOJIOTHS,
TEXHOJIOTHH,
MOJyJIbHAs
TEXHOJIOTHS,
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B ¢enepanbHBIX M pPErHOHAIBHBIX MPOIEAYpax OICHKH KadecTBa 0Opa30BaHUS
UCTIONB3YETCSl TepeueHb (KoAuQHUKaTOp) paclpeieNieHHBIX M0 KlaccaM MPOBEPSIeMBIX
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHOW IMPOrpaMMbl OCHOBHOT'O
00111ero 00pa3o0BaHUs U AIEMEHTOB COJEPKaHMS IO MaTEMaTHUKeE.

IIpoBepsiemble TpeGOBaHMS K pPe3y/JIbTATAM OCBOEHHUS OCHOBHOM
oOpa3oBaTeJIbHOM MporpamMmal (7 KJjacc)

Kon [TpoBepsieMbie MpeIMETHBIC PE3yIbTaThl OCBOSHHSI OCHOBHON 00pa30BaTeIbHOM
HPOBEPSEMO HpOrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHus
ro
pe3ynbraTa
6 I'eomerpus
6.1 Pacrio3HaBaTh M3yueHHBIE I€OMETPUYCCKUE (UIYPBI, ONPEICISITh UX B3aHMHOEC

pacnosoxeHue, n300paxarb reOMEeTpUUECKUE (PUTYPbI, BBIIOIHATh YEPTEKH 110
YCIIOBHIO 3a7aud. M3MepsATh NMHEHHBIE U YITIOBBIC BEIMYUHBL. Pemars 3amadn
Ha BBIYMCIICHHE JUIMH OTPE3KOB U BEJIUYMH YIJIOB

6.2 Jlenatb rpyOyI0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B pealbHON
KHU3HU, Pa3MEPOB IPUPOJIHBIX 00BEKTOB. Paznuuare pazMepsl 3TUX 0OBEKTOB 110
MOPAJIKY BEJIMUUHBI

6.3 CTpouTh 4epTekH K T€OMETPUUECKHUM 3a/1a4aM

6.4 [Tonp30BaTbCs NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HUCIIOJIb30BATh IPU3HAKH
U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IPH PEILICHUH 3a]a4

6.5 [IpoBoaNTH JOTHYECKHE pPACCYXIEHUS C HCIOIb30BAHUEM T'€OMETPHUUECKUX
TEOpeM
6.6 [Tonp30BaTbcs NpPU3HAKaMU  PABEHCTBA MNPSAMOYTOJNBHBIX — TPEYroJbHHUKOB,

CBOWCTBOM  MEJMAHBI, TMPOBEIACHHON K THUIIOTEHY3€ MPSAMOYTOJIBHOIO
TPEYroJIbHUKA, B PEILIEHUU TEOMETPUUYECKUX 3a1a4

6.7 OmnpenenaTs napaieIbHOCTb MPSAMBIX C IIOMOLIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMU ceKymas. Onpenenars napamuleIbHOCTh NMPSAMBIX C MIOMOIIBIO PaBEHCTBA
PAcCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 TOYEK IAPYroi mpsiMou

6.8 Pemars 3a1aun Ha kiieT4aroit Oymare

6.9 [IpoBOANTH BRIYUCIIEHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHbIE 3HAUCHHUS YTJIOB B
T€OMETPUYECKHUX 3a/adax C MCIOJBb30BAaHUEM CYMMBI YIVIOB TPEYTrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBONCTB YTIJIOB, OOpa30BaHHBIX MpPH INEPECEYCHUU JIBYX
NapajuleJIbHBIX IPSAMBIX  cekyumied. Pemars mpakThdeckue 3ajadyud Ha
HaXO0XJCHHE YIJIOB

6.10 Bnagerp mMoOHSATHEM TIeOMETPUYECKOrO0 MeCcTa TOYeK. YMETh OIpelesTh
OMCCeKTpUCYy yIyla M CepPeJUHHBIM MNEepHeHAUKYISAp K OTpe3Ky Kak
reoMeTpUUYECKHEe MeCTa TOUEK

6.11 DopMyJIUpOBATh ONPEAECIEHUS OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, TOJIb30BaThCAd MX CBOMCTBAMHU. YMETh NMPUMEHSTH 3TH CBOMCTBA




IIpU PELICHUH 3a/1a4

6.12 Bnagerp mnoHsATHEM ONMCAHHON OKOJO TPEYrOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh ee LeHTp. Ilonb3oBarecs GakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIE€PECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEAUHHbIE
NEPIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHOU TOUKE

6.13 Bnagers moHsTHEM KacaTelnbHOW K OKPYKHOCTH, I0Jb30BaTbCsl TEOPEMOH O
NEPIECHIUKYJIAPHOCTH KAacaTelNbHON U paguyca, IPOBEACHHOIO K TOUKE KaCaHUs

6.14 [Tonb30BaTbes MPOCTEHIIMMHY F€OMETPUUECKUMH HEPaBEHCTBAMM, TIOHUMATh UX
IIPAKTUYECKUM CMBICIT

6.15 IIpoBOONTH OCHOBHBIE I€OMETPHUYECKHE IIOCTPOCHHS C IOMOIUBIO LIUPKYJIS U
JIMHEUKU

IIpoBepsiemble 3/1eMeHTHI coaep:kaHus (7 Kiacc)

Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS

6 I'eomerpus

6.1 Hauanbsupie nonsaTus reomerpun. Touka, npsimasi, OTPE3OK, Jyd. YTou. Buael
yriaoB. BeprukanpHble M CcMexHbIEe Yrubl. buccekrpuca yria. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX

6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOM cuMmeTpuu. [Ipumepsl
CUMMETPUU B OKPYKAIOIIEM MUDPE

6.3 OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIO IHPKYJAS W JWHEHKH. TpeyroibHUuK.
BeicoTa, Mmennana, buccekTpuca, UX cBOMCTBa

6.4 PaBHOOeIpeHHBII ¥ PAaBHOCTOPOHHMH  TpeyroibHUKU.  HepaBeHCTBO
TpeyrojbHUKa

6.5 CBoiicTBa M NpU3HAKU PaBHOOEIPEHHOr0 TpeyrojbHHUKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB

6.6 CpolicTBa UM NMpU3HAKKU MapajieNbHbIX NpsIMbIX. CyMMa YIJIOB TPEyroJbHHKA.
BHeninue yriel TpeyrojapHUKa

6.7 [TpsimoyronbHbI ~ TpeyrosbHUK.  CBOWCTBO ~ MEAMAaHbl  MPSMOYIOJBHOTO
TpeyrojibHUKa, NPOBEJEHHOW K  TumoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYrONbHUK C YIiIoM B 30°

6.8 HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JJIHMHE
JOMaHOM, Teopema O OoiyiblieM yrie uU OoJiblIed CTOPOHE TPEYyroJbHHKA.
[leprieHauKyNIp M HAKIOHHAS

6.9 ['eomerpuueckoe MeCTO TOYeK. bHCCekTpuca yrma ¥ CepeIWHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK

6.10 OKpy>KHOCTb M KpYT, XOp/ia U IuaMeTp, UX cBOWCTBa. B3anmHoe pacrnosnoxxeHue
OKpYXHOCTH U npsiMoil. KacarenpHas u cekymasi K OKpy>KHOCTH

6.11 OxkpyXHOCTb, BHUCaHHas B Yroj. BhucaHHas ¥ omnMcaHHas OKPYKHOCTH

TpeyrojbHUKa




IIpoBepsiemblie TpeOOBAHUSA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM NporpamMmmsel § Kiacca

Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOMN
IIPOBEPSIEMO MIPOrpaMMbI OCHOBHOT'O 00IIIETO 00pa30BaHUS
ro
pe3yibTara

6 I'eomerpus

6.1 Pacnio3HaBaTh  OCHOBHBIE  BHIBl  YETHIPEXYTOJIBHUKOB, HUX  DJIEMEHTHI,
I10JIb30BaThCs UX CBOMCTBAMM IIPU PELLICHUH F€OMETPUUECKUX 3a]a4

6.2 [IpuMeHATHh CBOMCTBA TOUKHU MEPECEUCHUSI MEJIMaH TPEyrojbHUKa (LIEHTpa Macc)
B PELICHUN 3a7a4

6.3 Brnanets nonsTHeM cpeqHEel JMHMU TPEYrojbHHKAa W Tpaneuuu, NPUMEHATh UX
CBOMCTBAa IIpM pEUICHUM TreoMeTpuueckux 3anad. [lomp3oBarbecs Teopemoi
daneca U TEOpeMOH O MPONOPIUOHAIBHBIX OTPE3KaX, HPUMEHSTh HX I
peIeHHsI MPaKTHYECKUX 3a7a4

6.4 [IpuMeHsATh NpU3HAKU MOAOOMS TPEYroJIbHUKOB B PELICHUMHM T'€OMETPUUYECKHX
3ama4

6.5 [Tonp3oBatbes  Teopemoit Iludaropa nanst  pemieHuss TEOMETPUUYECKUX U
npakTudecknx 3azad. CTpOWTh MaTeMaTHUYECKYI0 MOJENb B IPAKTHYECKUX
3ajjayax, CaMOCTOATENbHO JejaTh YepTeX M HAaXOOUTh COOTBETCTBYIOIIME
JUTUHBI

6.6 Bnanetp mMOHATHAMH CHHYca, KOCHMHYca W TaHI€HCA OCTpOro yria
NPSIMOYTOJIBHOTO ~ TpeyrojbHUKA. [loNb30BaThCsl JTUMH  TMOHATHUSAMH IS
peleHust MPaKTUYECKUX 3a7a4

6.7 Boruncnsate (pa3nuuHbBIME crioco0aMu) IUIOMIA[h TPEYroJbHUKA W TUIOIIATU
MHOTOYI'OJIbHBIX (QUryp (monb3yach, TJ€ HEOOXOAUMO, KalbKYISATOPOM).
[TpuMeHATH MOJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax

6.8 BrnaneTs MOHATHSIMH BITMCAHHOTO U [EHTPAILHOTO YTJIa, UCTIOIB30BATh TEOPEMBI
O BIHCAaHHBIX YIJax, yriax MeXAy XOopJamMH (CEeKyIIUMH) U YyIJe MEexXAy
KacaTeJIbHOW U XOpAOW IPU PEIICHUH F€OMETPUUYECKHX 3a/1a4

6.9 Brnanere NOHATHEM ONKMCAHHOTO YETHIPEXYTOJILHUKA, HPUMEHATHh CBOICTBa
OIMMCAaHHOTO YETHIPEXYTOIbHUKA TIPU PEUICHUH 331324

6.10 [TpuMeHsTh TONyYeHHBIE 3HAHWS Ha TPAKTUKE - CTPOUTh MaTeMaTHYECKHE
MOJIENIM Ui 3a/Jady peaJbHOW J>KU3HM U TPOBOJUTH COOTBETCTBYIOIIME
BBIUUCIICHUSI C TNPUMEHEHHEM IOJ00UsS W TPUTOHOMETPUH (ITONIB3YSCh, TJIE
HE00X0/IMMO, KaIbKYJISITOPOM)

IIpoBepsiemble 2JieMeHTBI cogep:kanus (8 Kiacc)
Kon [IpoBepsiemMBlii 2JIEMEHT COEepKAHUS
6 I'eomeTpus




6.1

UYersipexyroasHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpanenus, paBHOOOKasi Tpareuus, ee cBoiicTBa U mpusHaku. [IpsmoyrosibHas
Tparnenus

6.4 Merton yaBoenuss Menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u
TeopeMa O MPONOPIHOHATBHBIX OTPE3KaxX

6.5 Cpennue TMHAM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa

6.6 [Togobue TpeyroapHuKoB, Kod(duiment moxodbus. IlpuzHaku momOOMS
TpeyrodbHUKOB. [IpruMeHeHne nogo0us MpH PelIeHUH MPAKTUIECKUX 3a/1a4

6.7 DopmyIbl 1)1 IIIOLIAANA TPEYTOIbHIKA, MapaienorpamMmma, pomoa u Tpanenuu

6.8 CpoiicTBa 1mom@aaei reoMmerpudeckux ¢uryp. OTHOIIEHWE IIIOMAAeH
mo00HbBIX puUryp

6.9 Brruncnenue momaaeld TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIJIETYaTON
Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
MPAKTUYECKHX 3a/1a4

6.11 CuHyc, KOCHMHYC, TaHI'€HC OCTpPOro yria MpsSMOYTOJIbHOTO TpPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHOMeTpuueckne (yHKIHU
yraoB B 30°, 45° u 60°

6.12 BrnucanHble ¥ EHTpaJbHBIE YIUIBI, YTOJI MEXAY KacaTelIbHOW M XOpPAOW. YTIIbI
MEXy XOpJIaMH U CEeKYLTUMHU

6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEX YT OJIBHUKU

6.14 B3anmuoe pacnonioxenue nByx okpyxHocteil. Kacanue oxpyxknocteit. O6mme
KacaTeJbHbIE K IBYM OKPYKHOCTSIM
IIpoBepsiemble TPeOOBaHHUS K Pe3yJIbTaTaM OCBOEHHUSI OCHOBHOI

o0pa3oBare/bHOM NporpamMmsl (9 Kiacc)
Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IpOBEPSEMO IIPOrpaMMbl OCHOBHOT'O 001IeTr0 00pa30BaHuUs
ro
pe3yibTara
6 I'eomerpust

6.1 3HaTh TPUTOHOMETPUUYECKHE (PYHKIUU OCTPHIX YTJIOB, HAXOAUTH C UX TTOMOIIBIO
pa3NM4HBIE  AJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYTOJNIbHUKAa  («pelieHue
NPSIMOYTOJIBHBIX TPEYrOJbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJbKYJIATOPA)
JUTMHBI ¥ YTIIBI 111 HETAOJTMYHBIX 3HAUCHHH

6.2 [Tonp3oBatbes (opMynaMu TPUBEACHHS M OCHOBHBIM TPUTOHOMETPUYECKHUM

TOXACCTBOM JIJI HaXOXICHHA COOTHOIICHUM MCXKAY TPUTOHOMETPHYCCKUMU
BCIN4YnHaMn




6.3

Hcnons30BaTh TEOpPEMBI CUHYCOB U KOCHHYCOB ISl HAXOXICHUS PA3IMYHBIX
JJIEMEHTOB TPEYrOJbHUKA («PEUIEHHE TPEYrOJIbHUKOBY»), NMPUMEHATHh HMX IpU
peLICHUU TEOMETPUYECKUX 3a1a4

6.4

Brnaners moHsTHSMU TIpeoOpa3oBaHUS MOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. Ilonb3oBarecs cBOMCTBaMHM MOAOOMS MPOU3BOJIBHBIX (DUTYD,
YMETh BBIYMCIATH JUIMHBI U HaXOAWUThH YIIIbl y MOAOOHBIX ¢(uryp. Ilpumensrs
CBOWCTBA MOAOOMSI B MNPAKTHUECKUX 3ajadax. YMETb NPUBOJUTH INPUMEPbI
oI00HBIX (PUTYp B OKpPY’KAIOIIEM MHUpE

6.5

ITons30BaThCsA TE€OpEeMaMu O IMPOU3BCACHUHU OTPE3KOB XOpAd, O IPOU3BECACHHUUN
OTPC3KOB CCKYLIUX, O KBAAPATC KacaTelbHOI

6.6

ITons30BaThCA BCKTOpaMH, IIOHHUMATb HX FCOMeTpI/ILIeCKI/Iﬁ u (1)I/ISI/I‘ICCKI/II7I
CMBICJI, IPUMCHATL HX B PCHICHUHU T'COMCTPUUCCKHUX U (1)I/ISI/I‘ICCKI/IX 3aJga4.
HpI/IMeHHTB CKaJIIpHOC IMPOU3BCACHUEC BEKTOPOB MJIA HAXOXIACHUA JJIMH U YI'JIOB

6.7

ITonp3oBaThes MCTOJAOM KOOPpAMHAT Ha INNIOCKOCTH, IMIPUMCHATH €TI0 B PCIICHUU
rCOMCTPHUICCKUX W IIPAKTUUCCKHUX 3aJiayq

6.8

Biagers MNOHATHAMU TIPAaBWIBHOTO MHOIOYIOJBHHKA, [UIMHBI OKPYXKHOCTH,
JUIMHBI 1YTH OKPY’KHOCTH M PaJMaHHON MEpHI yIild, YMETh BBIUYUCIATH ILIOIIA/Ib
Kpyra 4 ero yacre. IIpumMeHaTs mony4eHHble YMEHHUS B IIPAKTUYECKUX 3a1a4ax

6.9

HaxomuTh ocuM wWaM LEHTpPbl CUMMETPUM (Uryp, NPUMEHATh JBUKCHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.10

[IpuMeHsTh TONyYeHHBIE 3HAHWS HA NPAKTUKE - CTPOUTh MaTEeMaTHYECKHe
MOJENH JUId 3a7ad peajbHON JKU3HH U NPOBOAUTH COOTBETCTBYIOIINE
BBIUUCIICHUSI C TPUMEHEHHEM MOJ00US W TPUTOHOMETPHUYECKUX (DYHKITHIA
(moJIB3ysCh, I'7le HEOOXOIUMO, KAJIBKYJIATOPOM)

IIpoBepsiemble 3JieMeHTBI coep:kaHud (9 Ki1acc)

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

I'eomerpus

6.1

Cunyc, xocunyc, Tanrerc yrioB otT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCcTBO. POPMYIbI IPUBEIECHUS

6.2

Pemienue TPEYTrOJIbHUKOB. TeopeMa KOCHUHYCOB U TCOpEMa CHHYCOB. Pemenue
MPAKTUYCCKUX 3aJa4 C HCIOJB30BaAHUEM TCOPEMBI KOCHMHYCOB HU TCOPEMEI
CHUHYCOB

6.3

[IpeobpazoBanue moaodus. [Togodrue cOOTBETCTBEHHBIX 2JIEMEHTOB

6.4

Teopema 0 MpoOU3BEIEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare KacaTeJbHOU

6.5

Bexrop, JUTAHA (MoTyIB) BEKTODA, COHAITpaBIICHHBIE BEKTOPBHI,
MPOTUBOIOJIOKHO  HAIpaBJICHHbIE BEKTOPbI, KOJUJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIluy HaJ BeKTOpaMmu. Pa3nokeHrne BeKTopa 1Mo ABYM
HEKOJUIMHEAPHBIM BEKTOpaM

6.6

KOOp,Z[I/IHaTLI BCKTOpAa. CKaJ’IHpHOG MMPOU3BCACHUC BCKTOPOB, MPUMCHCHUC IJIA




HAXO0X/ICHUS JUIUH U YTJIOB

6.7 JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSAMOU U OKPYKHOCTH B
KOOpJMHATAaX, MepeceueHne OKPYXKHOCTEH U MpsAMBIX. MeToJ KOOpAUHAT U €ro
NpUMEHEHHE

6.8 [TpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 Jnuna okpyxHocTu. ['pagycHas u paguaHHas Mepa yria, BBIYUCIEHUE JUIUH JyT
OKPYHOCTEH

6.10 [Tnomans kpyra, ceKkTopa, CerMeHTa

6.11 JIBW>KEeHUST TUIOCKOCTH W BHYTPEHHHE CHMMETpuH GuUryp (3JeMeHTapHbIe
npexacrasienus). [lapamnensusrit neperoc. [loBopot

Jlis poBeIeHUsI OCHOBHOI'O TI'OCYJApCTBEHHOIo 3k3aMeHa 1o marematuke (OI'D mo
MaTeMaTHKE) UCIONb3yeTcs TepedyeHb (Koaumdukarop) MpoBepseMbIX TpeOOBaHHN K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHONM MPOrpaMMbl OCHOBHOI'O  OOLIEro
00pa30BaHUs U IEMEHTOB COACPIKAHUS.

IIpoBepsiembie Ha OI'D mo maTemaTuke TPpeOOBAHMS
K pe3y/ibTaTaM O0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHUus

Kon [TpoBepsieMmbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMO 00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUsl HA OCHOBE
o dr'ocC
TpeOoBaHUs
1 YMeHue onepupoBaTh MOHATUSIMH: MHOXECTBO, TOJIMHOXKECTBO, OMEpAIlMH HaJ

MHO>KE€CTBaMU; YMEHHUE ONEpUpPOBATh MOHATUSAMU: Tpad, CBSI3HBIN rpad, Aepeso,
LIUKJI, IPUMEHATh UX IPU pEeIIeHUH 3a]1a4; yMEHHe UCIOIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXECTB JJIsl ONIMCAHUS PEaIbHBIX MPOLECCOB U SIBJICHUH, TIPU
pEILIeHNN 3aa4 U3 IPYIuX y4eOHbIX MPEIMETOB

2 YMeHue onepupoBaTh IOHATHSAMM:  ONPENEIIEHHE, AaKCHOMa, TEOopeMa,
JI0KA3aTeNIbCTBO; YMEHUE pAaclO3HaBaTh WUCTUHHBIE M JIO)KHBIE BBICKA3bIBAHUS,
IIPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBaHUS U OTPULAHUS
BBICKa3bIBaHUH

3 YMeHHne onepupoBaTh MOHATUAMM: HATYPAIbHOE YMCIIO, MPOCTOE U COCTABHOE
YHUCJIO, JIETUMOCTh HATYypaJbHBIX YHCEI, MPU3HAKU JEITUMOCTH, IEJI0e YHCIIO,
MOJyJIb 4Kclia, OOBIKHOBEHHAs! IpOObh U JIeCATUYHAS APOOb, CTaHIAPTHBIN BUJ
4lclla, PpalUOHABHOE YHCIIO, WPPALMOHAIBHOE 4YHUCIO, apu(pMeTHYeCcKuil
KBaJIpaTHBI KOPEHBb; YMEHHUE BBIMIOJHATH JCUCTBUS C YUCIIAMHU, CPAaBHUBAThH H
YIOOPSIOYMBATh YHCIIA, TPEJACTABIATh YHCJIAa Ha KOOPAWHATHOM TMPSMOM,
OKPYTJISTh YHCTIa; YMEHUE JIeTIaTh MPUKUIKY U OIICHKY PEe3yNIbTaTa BEIYUCICHUN

4 YMeHue omnepupoBaTh MOHATHUAMU: CTENEHb C IeJIbIM  [OKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBIM KOpPEHb, MHOTOWIEH, aireOpandeckas IpoOb,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU OOJIbIlEe €TUHUIIBI;
YMEHHUE BBINOJIHATH pacyeTsl Mo GopmynaM, mpeodpa3oBaHus LENbIX, JPOOHO-
palOHAJIbHBIX BRIPAXKEHUN U BBIPAKEHUI C KOPHSAMU, Pa3JIoKeHUE MHOTOUJIEHA
Ha MHOXXMTENH, B TOM YHUCIIE C UCIIOJIb30BaHUEM (POpPMYIT pa3sHOCTH KBAJApPaTOB U
KBaJpaTa CyMMbl 1 pa3HOCTH




YMeHue onepupoBaTh MOHATUSMU: YHMCIOBOE PABEHCTBO, YPABHEHHUE C OHOU
[IEPEMEHHOM, YHCIIOBOC HEPABCHCTBO, HEPABEHCTBO C IEPEMEHHOW; YMEHHE
pemiaTb JIMHEHHBIE W KBaJpaTHbIE YpaBHEHUs, JApOOHO-pALMOHAIbHbIE
YpaBHEHUsI C OJHOM IIEPEMEHHOM, CHCTEMbl [BYX JIMHEWHBIX YpPaBHCHUH,
JMHEWHbIE HEPABEHCTBA U MX CUCTEMBI, KBaJpaTHble M APOOHO-pPALIMOHAIbHbIE
HEPABEHCTBA C OJIHOM IIEPEMEHHOM, B TOM YHUCIIE IIPYU PELICHUH 3a4a4 U3 JPYIuxX
IIPEIMETOB M IPAKTUYECKHUX 3a7ad; yYMEHHE MCIOJIb30BaTh KOOPAWHATHYIO
IPSIMYI0 M KOOPJIMHATHYIO TIOCKOCTH JJIsi U300paKeHHUs PEIIeHU ypaBHEHUH,
HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMU: GYHKIUS, TpaPuK GYHKINHU, HYJIN QYHKIHH,
IPOMEXYTKH 3HAaKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHHs, YyObIBaHWS,
HauOonplllee M HAauUMEHbIee 3HAa4YeHUs (YHKLIWU; YMEHHE OIEPUPOBATH
HOHATHAMH: MpsIMasi IPONOPLUUOHAIBHOCTD, IMHEHHAs (HYHKIHS, KBAJApaTHIHAs
¢bynkuus, oOparHas NPONOPLUOHAIBHOCTh, Mapabona, rumepOoya; yMeHue
cTpouTth rpadukn GpyHKINH, UCTIONB30BATH IPAQUKH IS ONIPEICTICHUSI CBOWCTB
MPOIECCOB M 3aBUCHUMOCTEH, JJsl peIlIeHus 3aady M3 JAPYruX Y4eOHBIX
IPEAMETOB M peajbHOM JKU3HM; yMEHHE BhIpaXKaThb (OPMYJIaMH 3aBUCHMOCTH
MEXy BETUYMHAMHI

YMeHue onepupoBaTh MOHATUSAMH: I1OCIIEAOBATENBHOCTh, apU(pMeTHdecKas U
reOMETpUYECKas IIPOTPECCUU; yMeHue HCIIOJIB30BAaTh CBOMCTBA
nocje0BaTeNbHOCTEN, (POPMYJIIBl CYMMBI M OOLIEr0 YjeHa NP PELIeHUHU 3aj1ad,
B TOM YHCJIE 33]1a4 U3 JIPYTHX yU4E€OHBIX IPEAMETOB U pealbHON KU3HU

VYMeHue pemarh 3a/aud pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, AOIU U
4yacTH, JABM)KEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IIOKYIIOK U YCIYT,
HAJIOTH, 3a/1a4M U3 00JIaCTH YIpaBJIEHUs JUYHBIMU M CEMEUHBIMU (UHAHCAMM);
YMEHUE COCTaBJIATh BBIPAKECHHUsI, YPABHEHUs, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBUIO  3aJaud, HCCIENOBAThb IIOJIYYEHHOE PCIICHHWE U  OLEHUBATH
MIPaBJIONI0I00HOCTh NOTYUYEHHBIX Pe3yJIbTaToOB

YMeHue omnepupoBaTh MOHATHSAMH: (urypa, TOuka, OTPE30OK, MpsAMas, Jyd,
JIOMaHasl, yroj, MHOTOYIOJbHUK, TpPEYroJbHUK, paBHOOEIPEHHBIH U
PaBHOCTOPOHHUIN TPEYrOJbHUKH, TPSAMOYTOJbHBIH TPEYrojJbHUK, MEINaHa,
OMCCeKTpUca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHHUK, MapajsiesiorpaMM,
poMO, MpsIMOYTOJIBHMK, KBaJpaT, Tpamenus; OKpyKHOCTb, KpyT, KacaTejabHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pellaTh 3aJlaud, B TOM
YHUCJIE U3 NOBCEAHEBHOM >KM3HU, HA HAaXOXKICHUE T'€OMETPUYECKHUX BEIUYMH C
IPUMEHEHHEM U3yYEHHBIX CBOMCTB QUTyp U (hakTOB
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YMeHue  onepupoBaTh  MOHSATHSIMH:  PaBEHCTBO  (UTyp,  paBEHCTBO
TPEYrOJIbHUKOB; apaJIJIEIbBHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX, YOI MEXIY
MPSIMBIMHU, TEPIICHIUKYIISAP, HAKIOHHAS, MPOEKIMs, Mogo0ue Guryp, nojgooHbIe
TPEYTOJIbHUKH, CHUMMETpPUS OTHOCUTEIIBHO TOYKM W MpsIMOH; yMEHHE
pacrno3HaBaTh PaBEHCTBO, CHUMMETPHIO M Tojo0ue Quryp, napaiielbHOCTb U
MEPIEHIUKYJIIPHOCTD MPSMBIX B OKPY)KAIOILEM MUPE
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YMeHne onepupoBaTh MOHATHUSIMH: IJIWHA, PACCTOSHUE, yroy (BeTWYWHA YIIia,
CHUHYC M KOCHUHYC yTja TPEYroJibHHKa), TUIOUab; YMEHUE OILIEHUBATH pa3MeEpPbl
MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE MPUMEHSITH (HOPMYJIBI
IepUMETPA U IUIOLIAJAA MHOTOYIOJIbBHUKOB, UIMHBI OKPYKHOCTHM M IUIOLIAJH
Kpyra, o0ObeMa TMpPsSMOYTOJIBHOTO TapajUIe/IeTUIe a; YMEHUE MPUMEHATH
MPU3HAKU PABEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS IS BBIYHCICHUS
JUIMH, PACCTOSTHUM, IUIOLIANEN
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YMmeHnne n3o0paxxaTh INIOCKHE (UTYphl U UX KOMOWHAIMH, TPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEJICTB 10 TEKCTOBOMY HJI CHMBOJIBHOMY OITMCAHUIO
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YMeHue oInepupoBaTh IOHATUAMM: IPSIMOYIOJIbHAs CHUCTEMa KOOPAMHAT;
KOOPAMHATBI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEACHUE BEKTOPA HA YUCIIO,
CKAJIPHOE IIPOM3BEJICHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPHl H
KOOPAMHATHI Ul NPEACTaBICHUs NAaHHBIX M PEUICHUA 3a1ad, B TOM YHCIE U3
APYTruX y4yeOHBIX MPEAMETOB U PealIbHOM KU3HH
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YMeHue omnepupoBaTh IMOHITUSMH: CTOJOMKOBBIE W KPYTOBBIC JAHMArpaMMbl,
TaONMIBI, cpeaHee apudMeTHUecKoe, MeAuaHa, HauOoJbllee W HAMMEHBIIEEe
3HAYEHHs, pa3Max YHUCIOBOro Habopa; yMEHHE M3BJIEKaTh, HHTEPIPETHPOBATh U
npeoOpa3oBeiBaTh  WHGOpPMAIMIO, TPEICTABICHHYI0 B Ta0iuiax #W Ha
aMarpaMMax, OTPaskKarollyl0 CBOMCTBA M XapaKTEPUCTHKH PEAbHBIX HMPOLIECCOB
U SBJICHUW; YMEHHE DPAclO3HaBaThb H3MEHUYUBBIC BEIMYMHBI B OKPYXKAIOIEM
MHpe
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YMeHue  omnepupoBaTh  MOHATUSMH:  CIOyYalHBIA  ONBIT  (CIy4dailHBIHA
SKCIIEPUMEHT), DJIEMEHTApHOE COOBbITHE (RJIIEMEHTApHBI HMCXOJ) CIy4alHOTro
OTBITA, CIly4aifHOE COOBITHE, BEPOSATHOCTh COOBITHS, YMEHHE HaXOAUTh
BEPOATHOCTH  CIy4alHBIX COOBITMI B OIBITAX C PAaBHOBO3MO>KHBIMU
JJIEMEHTAapHBIMU ~ COOBITHSIMM;  yYMEHHME  pemiarh  3aJadyd  METOJIOM
OpPraHM30BAHHOTO Mepedopa U ¢ UCMOJIb30BAHUEM IIPaBUIIa YMHOKEHUS; YMEHHE
OLICHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITUH W SBJICHUH, MOHUMATh POJIb
MIPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM MUPE U
B JKM3HHM;, 3HAKOMCTBO C IOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEI U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX
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YMeHue BbIOMpPATh NOAXOAALIMM H3Y4YEHHBIH METOA JUIsl peIleHHs 3a/]aud,
MIPUBOJUTH IIPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh IPOSBICHHE 3aKOHOB MAaTE€MAaTHKUH B HCKYCCTBE, OIIMCHIBATH
OTJENBHBIE BBIJAIOIIHMECS PE3ylbTaThl, IIOJY4YEHHBIE B XOJE PpPa3BUTHUSA
MaTE€MAaTUKU KaK HAayKd, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHUN U UX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU

ITepedenn 31eMeHTOB cofepkaHusl, MpoBepsieMbIx HA OI'D
10 MaTeMaTHKe
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