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IHosicuuTennLHAA 3aMHCKA

PaGouast mporpamMma mo reoMeTpuu i o0ydarommxcs 7-9 kiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIETr0 00pa30BaHUs
C yd4€TOM U COBPEMEHHBIX MHPOBBIX TpPEOOBaHMA, TMPEIBIBIIEMBIX K MaTeMaTHUYECKOMY
o0pa3oBaHMIO, W TPAAUIUNA POCCHHUCKOTO 0Opa3oBaHMs, KOTOpPHIE OOCCIICUMBAIOT OBJAJICHUC
KITIOYEBBIMH  KOMIICTCHITUSIMK, COCTABJIIOIUME OCHOBY Ui HENPEPHIBHOTO OOpa3oBaHHs U
CaMOpPAa3BHUTHUS, a TaKXKe IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIBHOTO
pa3BuTHs oOydaronuxcs. B paboueii mporpaMmme y4TeHbI UACH U TIOJIOKEHUsT KoHIIenIu pa3BUTHs
MaTeMaTHueckoro obpasosanus B Poccuiickoit denepanmu.

esn nzyvenusi yueoHoro kypca «I'eomerpusp»
[TpropuTeTHBIMU LENIIMU O0YYEHUSI TEOMETPUH B 7-9 Kiaccax SBISIOTCS:

- ($opMHpOBaHME LEHTPAIHHBIX MaTEMAaTHYECKUX MOHATHHA (YHMCIO, BEIUYMHA, TEOMETPUYECKas
¢urypa, mnepeMeHHas, BEPOSTHOCTb, (YHKLUS), OOECCICUHBAIOIIUX MPEEMCTBEHHOCTh H
NEePCIIEKTUBHOCTh MaTEMaTHIECKOT0 00pa30BaHus 00YJaIOIINXCS;

- TOABEJCHHE OOydYaroIMXcsi Ha JOCTYIMHOM JUIS HUX YPOBHE K OCO3HAaHHMIO B3aWMOCBSI3H
MaTeMaTUKUd W OKPYKAIOIIEro MUpPa, MOHUMAaHUE MATEMAaTHUKU KaK 4acTH OOLIeH KyJIbTYpHI
4eJI0BEUECTBA;

- pa3BUTHE MHTEJUICKTYAJIbHBIX W TBOPYECKHX CIOCOOHOCTEH OO0ydaromumxcsi, MO3HABAaTEIbHON
AKTUBHOCTH, MCCIIEJOBATEIbCKUX yYMEHHWH, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K HM3Y4YCHHUIO
MaTeMaTuKu;

- (dopmupoBanue (yHKIMOHATBHOW MAaTEMAaTHYECKOH TpaMOTHOCTH: YMEHHs paclo3HaBaTh
OpPOSIBIICHUST MAaTeMaTHYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HCHHBIX CHUTyallUsIX W TPH HW3YYEHUH JPYruX YYeOHBIX TPEJAMETOB, IPOSIBICHUS
3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, (opMynMpoBaTh MX Ha SA3bIKE MaTeMaTUKU M CO3[aBaTh
MaTeMaTHYeCKHUe MOJIeNM, MPUMEHATh OCBOCHHBIM MaTEeMAaTWYEeCKHW ammapar Ui PerieHHs
NPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPIPETUPOBATH M  OLECHHBATH  IIOJyYCHHBIC
PE3yNbTaThI.

O0mas xapakrepucTuKa y4e0HOro Kypca

OcHOBHbBIE JMHHUM COJIEp’KaHUsl Kypca MaTeMaTuku B 7-9 kiaccax — apudmernyeckas u
reoMeTpHuecKasi, KOTOpble pa3BUBAIOTCS MapajlieNIbHO, KaXKAas B COOTBETCTBMM C COOCTBEHHOH
JIOTUKOM, OJIHAKO, HE HE3aBHUCHUMO OJHA OT APYroil, a B TECHOM KOHTaKT€ M B3aUMOJECHCTBHH.
VYuebubiii kypc «I['eomerpusi» B 7-9 Kiaccax BKIIOYAET CJEIyIOIIME OCHOBHBIE pa3zesibl
conepxkanusi: «l'eomerpudyeckue GUrypsl UM HUX CBOWCTBay, «l3MepeHne TreoMeTpUUECKUX
BEIIMYUH», a Takke «JlekapToBbl KOOpPAMHATBl Ha IIJIOCKOCTH», «Bektopbl», «JlBUkeHuUs
mockocTu» U «lIpeobdpazoBanus mogo0us»

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

VY4eOHBIN MIaH JuIes Ha W3y4eHHEe TeOMEeTpUr Ha 0a30BOM YpPOBHE OTBOIMUT 2 y4eOHBIX
yaca B HeJelno, 68 yueOHbIX yacoB B 7-8 kiaccax U 66 yueOHBIX yacoB B 9 Kiacce, BCEro 3a Tpu
roga oOyuenwus — 202 gaca.

Y4yeOHO-TeMATHYECKNH JIAH

KosanyecTBo yacos
Ne Ha3Banue Tembl
obmee | 7 knacc | 8 kmace | 9 knacc
1. | Ilpocreiimue reomerpudeckre GUrypbl U UX 14 14
cBoMicTBa. M3MepeHne reoMeTpuiecKux BEITMYHH

2. | TpeyronbHUKH 22 22

3. | apannenpHbIe IpsSIMBIE, CYyMMa YTIIOB TPEYTOJIbHUKA 14 14

4. | OKpy>XHOCTb 1 Kpyr. 'eomMeTpruecKkue nocTpoeHus 14 14

5. | UeTblpexyroJbHUKI 12 12




6. | Teopema ®daneca u TeopeMa O MPOMOPIIMOHATEHBIX 15 15
OTpe3Kax, NOJOOHBIE TPEYT OJIbHUKH

7. | IInomans. HaxoxxaeHnue mioniaaei TpeyroabHUKOB U 14 14
MHOTOYroJbHBIX (puryp. Ilnomaau nogoOHbIX uryp.

8. | Teopema [Iudaropa un Havaga TPUTOHOMETPHUH 10 10

9. | Yrasl B OKpy)XHOCTH. Brincannble u onucanHble 13 13

YeThIpexyrojibHuKU. KacarenbHble K OKpY>KHOCTH.
Kacanue okpyxHOCTEH

10. | Tpuronometpus. TeopemMbl KOCHHYCOB ¥ CHHYCOB. 16 16
Peuienne TpeyroibHUKOB

11. | IIpeoGpa3oBanue nogodus. Merpudeckue 10 10
COOTHOIIIEHUS B OKPY>KHOCTH

12. | BekTopsl 12 12

13. | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 9

14. | IlpaBuibHBIE MHOTOYTOJIBHUKU. [[TMHA OKPYKHOCTH 8 8
W IUIoMaib Kpyra. Beraucnenue miomaaen

15. | JIBmkeHwHsI IIIOCKOCTH 6 6

16. | IToBTOpeHne U 060OIICHUE 3HAHUIA 15 4 4 5

Hroro | 202 68 68 66

Coaep:xanue yueOHoro npeamera «l'eomerpus»
7 kJ1acc

Havanbnble nonatus reomerpu. Touka, INpsMas, OTPE30K, Jayd. Yroi. Buasl yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. IlapannensHocTs
U NIEPIEHIUKYJIAPHOCTD IPSIMBbIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA OCEBOW CUMMETpHH. [IpuMepsl cuMMeTprn B
OKPY>KaOILIEM MUDE.

OCHOBHBIE IOCTPOEHUS C TOMOIIBIO LIUPKYJIA U JTUHEUKH.

Tpeyronbauk. Bpicota, Menuana, OHCcekTpuca, HMX CBOWcTBa. PaBHOOEIpEHHBIN U
PAaBHOCTOPOHHUI TPEYroJbHUKU. HepaBeHCTBO TpEeyroJbHUKA.

CpoiicTBa W TpU3HAKW pPaBHOOEAPEHHOro TpeyronbHUKa. Ilpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMma yrioB TpeyrojbHUKA. BHemHue
YTJIBI TPEYTOJIbHUKA.

[TpsimoyronbHbIl  TpeyrosbHUK. CBOMCTBO MEAMAHBI TNPSIMOYIOJBHOIO TPEYTOJILHUKA,
NMpOBEACHHOW K  rTunoreHyse. [Ipu3Hakum paBeHCTBa  NPAMOYIOJBHBIX  TPEYIOJBHUKOB.
[IpssMoyronbHBIN TPEyroJbHUK ¢ yrioM B 30 rpagycos.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema o 0oJbIleM yrie U 6oiblIeil cTopoHe TpeyroiabHUKa. [lepneHIuKynsp u HaKJIOHHAS.

I'eomerpuyeckoe MecTOo TO4YEK. buccexkrpuca yria W CEpeAUHHBIM NEPIEHIMKYISAP K
OTpE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOpJa W JIWaMeTp, HUX CBOMCTBAa. B3amMHOe pacronoxeHue
OKpPY>KHOCTH U TpsiMoiil. KacaTenbHas u cexymas K OKpy>KHOCTH. OKpYKHOCTb, BIIMCAHHAsl B yTOJl.
Bnucannas u onvcaHHas OKpYKHOCTH TPEyTOJIbHUKA.

8 ki1acce

YerslpéxyronpHuku. [lapamnmenorpamm, €ro npu3Hakh M CBOMCTBA. YacTHBIE Ciydyau
napajiesiorpaMMoB  (IIPSIMOYTOJIbHUK, POMO, KBaapaT), UX MpPHU3HAKM W CBOWCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBoiCcTBa U pu3Haku. [IpsimoyronbHas Tpaneuus.

Merton ynBoenust meauansl. LleHTpanbHas cuMMETpHs.

Teopema @aneca m TeopemMa O TMPOMOPIUOHAIBHBIX oOTpe3kax. CpenHue TUHUN
TpEeYrojbHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.




[Tonobue TpeyronbHUKOB, K03pdumuent momxodus. [IpusHaku MogoOHs TPEYroIbHUKOB.
[Ipumenenue mogooust NP pelIeHUH MPAKTUUYECKUX 3a/au.

CpoiictBa miomianeii reomerpuueckux ¢uryp. Dopmynsl Ui IUIOMAAA TPEYTOJIbHUKA,
napajuienorpaMmma, pom6a u tpaneuuu. OTHOIIEHUE IO MOA0OHBIX QUryp.

Brruncnenue miomiaaeii TpeyroJibHUKOB B MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn NpakTUYECKUX 3a7ad.

CuHyC, KOCHHYC, TAaHI€HC OCTpPOro YyIJla IpsIMOYTOJIbHOIO TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpUTOHOMETpUYECKHE (DYHKIIMH YTJIOB B 30°, 45° 1 60°.

BrnucanHble ¥ LEHTpalIbHBIE YIVIBI, YIOJI MEXKJY KacaTeIbHOM U XOPHAOW. YIVIBI MEXKIY
XOpJaMU U CEKyIIMMH. BrincaHHble U ONHMCAHHBIE YETHIPEXYTONbHUKH. B3anmHoe pacrionoxeHue
IBYyX okpyxHocTeil. Kacanue okpyxHocTell. OOLue KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 kjacc

Cunyc, KocHHyc, TaureHc yrios ot 0 10 180°. OCHOBHOE TPUrOHOMETPHYECKOE TOKIECTBO.
®opMmyIibl IPUBECHHUS.

Pemenne TpeyronpHukoB. Teopema KOCHHYCOB H Teopema CHHYCOB. Perienue
IIPAKTUYECKHX 3a/1a4 C UCII0JIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmoaodus. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BEIEHUN OTPE3KOB XOP, TEOPEMBbl O IMPOM3BEIEHUN OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpare KacaTeIbHOM.

Bekrop, amuHa (MOIyjdb) BEKTOpa, COHANpPABIEHHbIE BEKTOPbI, MPOTHUBOMIOIOKHO
HaNpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, pPAaBEHCTBO BEKTOPOB, OIEpallUU HaJ
BeKTOpamu. Pa3iiojkeHue BEKTOpa IO JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa.
CkansipHoe pOU3BEACHUE BEKTOPOB, IPUMEHEHHUE [T HAX0XKICHHS JUTMH U yTIIOB.

JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH. Y paBHEHUS PSIMOI U OKPY)KHOCTH B KOOpJUHATAX,
nepeceueHne OKPy>KHOCTEH U MPsAMBIX. MeTo1 KOOpIMHAT U ero IPUMEHEHHE.

[TpaBuibHBIE MHOTOYroibHUKH. /liMHA OKpyKHOCTH. I'pajgycHas U paanaHHas mepa yria,
BBIYUCIICHHUE JUTUH JIyT OKPYKHOCTEH.

[Tnomanp kpyra, ceKTopa, CerMeHTa.

JIBYKEHUS TUIOCKOCTH W BHYTPEHHUE CHMMETpUU QUTYp (dJIEMEHTapHbIE MPEICTaBICHUS).
[TapamtensHsblil iepeHoc. 11oBopor.

HJ'laHl/IpyeMl)Ie pe3yJbTaThbl 0CBOCHUS yqeﬁﬂoro npeamMera «FeOMeTpl/lﬂ».

OcBoeHue yqe6Hor0 nmpeameTa ((reOMeTpI/I}I)) JOJIDKHO obecneynBaTh JOCTHXXCHHC
CICAYIOMUX JIUYHOCTHBIX, MCTAITPEAMCTHBIX U IMPEAMCTHBIX 06pa3OBaT€J'II>HI>IX PE3YIbTATOB!

JInuHOCTHBIE pe3yJIbTaThI
JInuHOCTHBIE pe3yNabTaThl OCBOEHHUS MpOrpaMMbl ydeOHoro mpeamera «l'eomeTpus»
XapaKTEePU3YHOTCA:

Hampuomultecxoe eocnumanue:

- MPOSIBJICHUEM MHTEpeca K MPOLLIOMY M HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JIOCTHKEHHUSIM POCCHUMCKMX MaTEMAaTHKOB M POCCHUHCKOM MaTeMaTH4YeCKOU
IITKOJIBI, K UCTIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

Fpa.m‘daucxoe u 0yxoeuo-upa6cm8euuoe eocnumanue.:

- TOTOBHOCTbIO K BBHINOJIHEHUIO O0Of3aHHOCTEH TpaXJaHWHA W peaju3alid ero Ipas,
MpPE/ICTaBJIeHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD,
SBJICHUM, TPOLENYp TIpa)KIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U Tp.); TOTOBHOCTBIO K
OOCYXKIEHUIO 3TUYECKHX MpPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM NMPUMEHEHHEM JOCTHXKEHUN
HayK{, OCO3HAaHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX IIPUHLIUIIOB B E€ATEIbHOCTH YYEHOTO.

Tpyooeoe éochnumanue:

- yCTaHOBKOﬁ Ha AaKTHUBHOC Y4YaCTHC B PCIICHUU IPAKTHUYCCKUX 3aJaqd MaTeMaTH4YeCKOI
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HaNpaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEeMaTHYECKOT0 00pa30BaHMs HA MPOTHKEHUH BCEi
KHU3HU JUISl YCHIEIIHON MPpOo(hecCHOHABHOM 1eATEeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUIA;
OCO3HAaHHBIM BBIOOPDOM U MOCTPOCHHEM WHIMBHIYaJIbHOH TPAaeKTOPHUH OOpa30BaHHUS H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Icmemuueckoe eocnumanue:

- CHOCOOHOCTBIO K SMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIIPHUATHIO MaTEMaTUYECKUX O0BEKTOB,
3a/1a4, peLICHNUH, PacCyKICHUH;
- YMEHHUIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

lleHHocmu HAY4YHO20 nOo3HanuA:

- OpHeHTauuel B JAEATEIPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX IPEJCTaBICHHHA 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA YCJIOBCKA, MIPUPOAbI H O6H.[eCTBa, IIOHUMAaHUEM
MaTeMaTU4ecKol HayKW Kak c(epbl 4YeIOBEYECKOH AeATeNbHOCTH, ITAaloB €€ pasBUTUSA U
SHAYMMOCTHU IJIA pa3BUTUA HUBUIIU3AIIUA;

- OBJIAJICHHWEM S3BIKOM MAaTEeMaTHKH M MaTeMaTHYECKOH KyJIbTypOH Kak CPEJCTBOM ITO3HAHUS
MHpa;

- OBJAJCHHEM IPOCTEHIINMH HaBBIKAMHU HCCIICA0BATEIbCKOM NEITEILHOCTH.

QDusuueckoe eocnumanue, Gopmuposanue Kyabmypbl 300p06bsi U IMOUUOHATIBHOZ0
onazononyyus:

- TOTOBHOCTBHIO TMPUMEHSATh MaTEMaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbS, BEICHUS
3JI0pOBOT0O 00pasa *HU3HU (30POBOE MHUTAHWE, COATAHCUPOBAHHBIN PEXKUM 3aHITHH U OTIbIXA,
perymsipHasi pu3uYeCcKas aKTUBHOCTH);

- cOpMHUPOBAHHOCTHIO HABBbIKA PEQIICKCHH, MPU3HAHUEM CBOETO MpaBa HA OIIUOKY M TaKOTO Ke
IIpaBa JIpyroro 4ejoBeKa.

IKonozuueckoe 6ocnumanue:

- OpHeHTalued Ha NPUMEHEHHE MaTeMAaTUYeCKUX 3HAaHUM Uil peleHus 3aJad B 00JacTh
COXPAaHHOCTH OKpYKAalOLIEH cpezpl, IUIAaHUPOBAaHUS IOCTYIKOB M OLEHKM HX BO3MOYKHBIX
MOCJIEACTBUM AJI1 OKpY’KAIOUIe Cpebl; 0CO3HAHUEM TI00AIbHOTO XapaKTepa IKOJIOTHYECKUX
npobJIeM U MyTeH uX pereHus.

Jluunocmuvie  pesynomamepl, obecneyusarowjue adanmayuio  odyuawowezoca K
UIMEHAIOUWUMCA YCTIOGUAM COUUANLHOU U RPUPOOHOIL CPedbl:

- TOTOBHOCTBIO K JCHCTBUSIM B YCIOBMSX HEONPEIEIEHHOCTH, IOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO IEATEIBbHOCTh, B TOM YKCIIE YMEHUE YUUTHCA Y APYIUX
JoJel, MpruoOpeTaTh B COBMECTHON AESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUH U3
OIBITA JPYTHUX;

- HEoOXOAMMOCThIO B (OPMHPOBAHMM HOBBIX 3HaHWI, B TOM uucie (HopMynupoBaTb HJEH,
MOHATUS, TUNIOTE3bl 00 00BEKTaX W SBJICHUAX, B TOM YHCIE paHee HE U3BECTHBIX, OCO3HABATh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE;

- CcIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIlMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATh IpPUHUMAaeMble pEIIEHUS U JeicTBUS,
(GbopMyIMpOBATH M OLIEHUBATH PUCKHU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

MeTtanpeameTHblie pe3yabTaThl

MertanpeamMeTHble pe3yNbTaThl OCBOCHHUS MPOTpamMMbl ydeOHOro mpeamera «l eomeTpusi»
XapaKTepU3YIOTCS OBJaJCHUEM YHUBEpPCAITbHBIMU NO3HABATEIbLHbIMH JIEUCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUAMU W YHUBEPCAIBHBIMU PeryJATHBHBIMHU
TIeHCTBUSIMHU.

YHuBepcaibHble NMO3HaBaTelbHble AeiicTBHSI oOecrneynBaiOT (HOpMUpPOBaHHE 0a30BBIX
KOTHUTHUBHBIX IPOLIECCOB 00yYaromuxcsi (OCBOCHHE METOJIOB MO3HAHUS OKPYXKAIOLIEro MHpa;



MPUMEHEHHE JIOTUYECKHX, UCCIIE0BATENILCKUX ONepaluii, yYMeHUI paboTaTh ¢ HHPpOpMaLueil).
bazoevie nozuueckue oeiicmeus:

- BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMATHUYECKUX OOBEKTOB, MOHATUM,
OTHOLLUEHUN MEXy IMOHATUAMM;

- (opmynupoBaTh  OIpeNENEHUS  IOHATUH;  yCTAHABIMBAaTh  CYLIECTBEHHBIH  MPHU3HAK
KJ1accupUKaluu, OCHOBaHUS 711 0000UICHHS U CPABHEHUSI, KPUTEPUU TPOBOAUMOIO aHAIIN3a;

- BOCIpUHUMATh, (OPMYIUPOBATH H TPEOOPA3OBLIBATH CYXKICHHS: YTBEPAUTCIbHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YaCTHBIEC U OOIIIKE; YCIOBHEIC,

- BBIIBIITh MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeuus B (akTax,
JAHHBIX, HAOJIIOJICHUSAX U YTBEPKIACHUIX;

- mpemjiaraTh KPUTEPHH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

- Jenarth BBIBOABI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTHMBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

- pa3Ouparh [0Ka3aTelIbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUN (IpsIMble M OT HPOTHBHOIO),
MPOBOJIUTH  CAMOCTOSITENIbHO ~ HECJOXHBIE  JIOKAa3aTelIbCTBA MaTEeMaTHYeCKHX  (DaKTos,
BBICTpAaUBaTh apryMEHTAIMIO, MPHUBOIUTH MPUMEpPhl M KOHTPOPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHUS;

- BBIOMpaTh crnoco0 pemieHUs yd4eOHOW 3ajaud (CpaBHUBATh HECKOJHKO BAPUAHTOB pEILICHUS,
BBIOMpATh HanOOJIee MOIXOMSIINHI ¢ Y4ETOM CaMOCTOSTEIHHO BBIACICHHBIX KPUTEPHEB).

Bba3zoevie uccneoosamenvckue oeiicmeusn:

- HCIONB30BaTh BONPOCHI KaK WCCIEAOBATEIBCKUNA HMHCTPYMEHT IMO3HAHUS; (POPMYITHPOBATH
BOTIPOCHI, PUKCHPYIOLIKE MPOTUBOPEUNE, IPOOIEMY, CAMOCTOSITEIIPHO YCTAaHABIMBATH HCKOMOE
Y JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO MTO3UIUI0, MHCHHC;

- MPOBOJUTH IO CAMOCTOSITEIIBHO COCTABICHHOMY IUIaHY HECIIOXKHBINA 3KCIIEPUMEHT, HEOOJIBIIOEe
WCCJICJIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;

- CaMOCTOATEIHHO (OPMYIUPOBATH OOOOMICHHWS M BBIBOJIBI 1O pPE3yiIbTaTaM IPOBEIAEHHOTO
HaOII0IeHNs1, UCCIIEIOBAHMSI, OIIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3YIbTaTOB, BBIBOJOB U
0000IIEHNI;

- MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MpOIECCa, a TaKKe BBIABUTaTh MPEAMOIOKEHHUSI O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Paboma c ungpopmavueii:

- BBIBIATH HENOCTATOYHOCTh MU HM30BITOYHOCTb WH(OPMALMU, JTAHHBIX, HEOOXOAMMBIX IS
pellIeHns 3a/1a4H;

- BBIOMpATh, AaHAJU3UPOBATh, CHUCTEMATH3UPOBATh U  HMHTEPIPETUPOBATH  HHPOPMAIIUIO
pa3NUYHbIX BUAOB U (POPM IPEICTABICHUS;

- BbIOMpaTh (GopMy TMpeAcTaBieHUs HHPOPMAMU M WUIIOCTPUPOBATh peIIaeMble 3aJayu
cXeMaMM, AMarpaMMaMy, HHOHM rpadukoil 1 uX KoOMOUHAIMSMU;

- OLEHUBaTh HAIE&KHOCTh HMHPOPMAIMHM IO KPUTEPUSIM, NPEUIOKEHHBIM YUYHUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

YHuBepcajibHble KOMMYHUKATHBHbIEe JAeiicTBMSA o0ecrneunBaoT Cc(HOPMUPOBAHHOCTh
COIIMAJIbHBIX HAaBBIKOB 00YYaIOIINXCSL.

Oobwenue:

- BOCHIPUHHUMATH U (POPMYITUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMU U LEISIMU OOIICHUS;
SICHO, TOYHO, TPAaMOTHO BBIpaKaThb CBOIO TOYKY 3pEHHUS B YCTHBIX M IMUCHbMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUS 110 X0y PELIEHUS 3aaul, KOMMEHTHPOBATh ITOJIY4YEHHBIN pPe3yNbTarT;

- B XOA€ OOCYXIEeHMs 3a7aBaTh BOIPOCHl IO CYIIECTBY OOCYXIa€MOH TeMbl, MpPOOJIEMBI,
pemaeMoil 3aJauM, BbICKa3blBaTh UACH, HALIEJICHHBIE HA MOMCK PELICHMS]; COIOCTABIISITh CBOU



CYXJIEHUS C CY)KICHUSMH JIPYTHX YJaCTHUKOB JUAJIOTa, OOHAPYKHUBATh PA3JIMYUE U CXOJCTBO
HO3UIINI; B KOPPEKTHOI (hopme GopMyITHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHNS;

- NpCACTABJIATL PC3YJbTaTbl PCIICHHUA 3aJadd, OKCICPUMCHTA, MHCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (oOpMaT BBICTYIUICHHS C Y4€TOM 3aqad [pe3CHTAlMd |
0c0OEHHOCTEH ayTUTOPUH.

Compyonuuecmeo:

- TMOHWMaTh W HCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAMBHIYAJILHOH pabOTHI MpHU
peleHrr y4eOHBIX MaTeMaTH4YeCKMX 3ajay; NMPUHUMATh IIeJh COBMECTHOW JEATEIbHOCTH,
TUTAHUPOBATh OPTAaHU3AIMIO COBMECTHOM palbOThI, paclpeieisiTh BUIbI padoT, JOrOBaprUBaThCs,
00CYXI1aTh MPOLIECC U PE3yNIbTaT PaboThI;

- 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

- y4acTBOBaTh B TPYNIOBBIX ¢GopMax paboThl (0OCYXKIAeHUs, OOMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JIp.);

- BBINOJHATH CBOK 4YacTh PaOOTHI M KOOPIWHHPOBATH CBOM JCHCTBHS C JPYTHMMHU WICHAMH
KOMaH/Ibl;

- OIICHMBATh KAueCTBO CBOETO BKJIJa B OOIIMK MPOMYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM
Y9aCTHUKAMH B3aMOJICHCTBUSL.

YHuBepcaibHble peryjisiTUBHbIE AelicTBUS 00ECIeUrBAIOT (POPMUPOBAHUE CMBICIOBBIX
YCTaHOBOK U KM3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopzanmauuﬂ:

- CaMOCTOATENIBHO COCTAaBJIATH IUIAH, aJTOPUTM pElIeHHs 3ahadd (WIM ero 4acTh), BBHIOMpATh
croco0 pemieHuss ¢ Y4ETOM MMEIOLIUXCS PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI PELICHUN ¢ y4ETOM HOBOW MH(pOpMaLUU.

Camoxonmponw:

- BIaZeTh cnoco0aMH CaMOIPOBEPKH, CAMOKOHTPOJIS TIpolecca W pe3yibTara peHIeHUs
MaTeMaTU4YeCKOU 3a1a4u;

- IpeABUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH PEIICHWM 33J1a4d, BHOCHUTH
KOPPEKTHBBl B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLICHUBAaTb COOTBETCTBHE pE3yJbTara JEATEIbHOCTU IIOCTABJICHHOW LEIA U YCIOBUAM,
OOBSACHATH NPUYNHBI JOCTUKEHUSI UM HETOCTHXKEHUS 11eJI1, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJibTaThI
7 Kiacc

- Pacno3naBarh u3yueHHbIE reOMETpUYECKHE QUTYPBI, OIPEENIATh UX B3aUMHOE PacIoIOKEHUE,
n300pakaTh reoMeTpudecKre (Uryphl; BBINOJHATh YEPTEXKHU MO YCIOBHIO 3agauu. M3mepsTsb
JIMHEWHBIE W YIJIOBbIE BEIWYMHBL. Pemars 3ajauv Ha BBIYMCIICHWU JUIMH OTPE3KOB M BEJIIMYMH
YTJIOB.

- Jlenats rpyOyro OLEHKY JMHEHHBIX W YIJIOBBIX BEJIWYMH MPEIMETOB B PEabHOM KHU3HHU,
pa3MepoB NMPHUPOJIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STUX 0OBEKTOB 10 MOPSAIKY BETHYUHBI.

- CrpouTth 4epTekKHU K TEOMETPUUECKHUM 3a7a4aM.

- Ilonb30oBaTbesa NpU3HAKAMKM PABEHCTBA TPEYTOJILHUKOB, HUCIIOIb30BATh IPU3HAKU U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

- IIpoBOIUTB TOTMYECKHE PACCYKICHUS C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

- Ilonp30BaTbcs MpU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEIHMAHBI,
MIPOBEACHHOW K TUIIOTEHY3€ NPSAMOYIOJIBHOIO TPEYrOJIbHUKA, B PELUICHUU I€OMETPUYECKHUX
3a1ad.

- OnpenensaTs NapajlIeNbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEKyILasl.



Ornpenenars NapajyiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OAHOU
NPAMON 10 TOYEK IPYTrOr MPSMOil.

Pemate 3a1aum Ha kiueTyaroi Oymare.

[IpoBOIUTh BBIYUCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHBIC 3HAUYCHUS YIJIOB B
FEOMETPUYECKUX  3a/Ja4aX C  MCIHOJIb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpPH IEPECEUYCHHH JBYX IapajuieIbHbIX
MpSAMBIX CEKYIlIEe. Pemarh npakTuyecKue 3aa4i Ha HaX0KJACHUE YIIIOB.

Bragets moHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OINpPEACNATh OUCCEKTPUCY yIia H
CEpPEAUHHBIN MEPIIEHAUKYISAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.

DopMyIUpPOBATh ONPEACICHUS OKPY)KHOCTH W Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOKMCTBA IIPU PELIEHUH 3a1a4.

Brnanets noHsATHEM OMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJHUTh €€ LEHTP.
[Tonb30BaThes akTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA NIEPECEKAOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEAUHHBIC MEPICHAUKYISPHI K CTOPOHAM TPEYTrOJIbHHUKA MEPECEKAIOTCS B
OJTHOH TOUKE.

Brnagerp  moHsATHEM ~— KacaTenbHOM K OKPY)KHOCTH,  IOJb30BAaThbCS  TEOPEMOM O
MEPIEHANKYISIPHOCTH KacaTeIbHOW U pajinyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaThbCs MPOCTEUIIMMU T€OMETPUUECKMMHU HEPABEHCTBAMH, TOHUMATh UX MPAKTUYECKUI
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE MOCTPOCHUS C TTIOMOIIBIO

LHUPKYJIS U JIMHEHKH.

8 ki1acc

Pacrio3HaBaTh OCHOBHBIE BHUJABI UYETBIPEXYTOJIBHUKOB, WX OJEMEHTHI, I10JIb30BAThCI UX
CBOWCTBaMM IIPU PELICHUU T€OMETPUUYECKHX 3a7a4.

[IpuMeHsTh CBONCTBA TOYKM IEPECEUYECHUs MEIUaH TPEYrojbHUKa (LIEHTpa Macc) B PELIEHUU
3ajau.

Bnaners nonstueM cpeaHeil JIMHUM TPEYrOJbHUKA W Tpaleluu, IPUMEHSTh UX CBOICTBa Hpu
pemieHnn reomeTrpuyeckux 3anad. Ilomp3oBarbes Teopemoin Dameca M TEOpeMOH O
MIPOMOPLMOHANIBHBIX OTPE3KAaX, IPUMEHSATh UX JJIs PELIEHUS IPAKTUYECKUX 3a/a4.

[TpuMeHATH MPU3HAKH [10JI00US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUUECKUX 3a]1ay.
[Tonb3oBatbes Teopemoit [ludaropa s pemieHUs TeOMETPUYECKUX U MPAKTUYECKHX 3a/ad.
CTponuTh MaTEMAaTUYECKYIO MOJEIb B MPAKTHUUECKUX 3a/ladaX, CAMOCTOATEIbHO JENIaTh YEPTEK
1 HaXOJMUTh COOTBETCTBYIOIIME JUIUHBI.

Bnagers mnoHATHMSAMH CHHYCa, KOCHMHYCA W TaHI€HCAa OCTPOro YIJIa MPsIMOYTIOJIBHOIO
TpeyrojabHuKa. [101630BaThCS 3TUMU MOHATUSIMU JUISI PEIICHUS TPAaKTHUYECKHUX 3aj1au.
Bbruucnare (pa3nuyHbIMU CIIOCOOaMH) IJIOLIA/(b TPEYrojdbHUKA W IUIOIAAM MHOTOYTOJBHBIX
¢uryp (monp3ysick, riae HEOOXOAUMO, KaIbKYISITOpOM). [IpUMEHSTHh MoJlyueHHblE yMEHUS B
IIPaKTUYECKUX 3aJadax.

Bnanerb NOHATHAMU BIUCAHHOTO M LEHTPAIbHOIO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MeXAy XOopAaMHu (CEeKyIIMMH) M YIJe MeXAy KacaTelbHOM W XOpAod IpH
pElIeHNN TeOMETPUYECKUX 3a/1ay.

Bnagerp NOHATHEM ONHCAHHOIO YETBIPEXYTOJIbHUKA, NPUMEHATh CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MIPH PEIICHUHU 3a]1a4.

[IpuMeHsTh MONTY4YEeHHbBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJENN Ul 3a/1a4
peayibHOM KM3HU M TMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM IOA00MS U
TPUTOHOMETPHUH (TI0JIB3YSICh, TJIe HEOOXOUMO, KAJIbKYISTOPOM).

9 kJjacc

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAWUTh C UX MOMOIIBIO Pa3IUYHbIE
AJIEMEHTHl NPSIMOYTOJILHOTO TPEYrojbHUKA («pEUIeHHE MPSIMOYTOJbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ MOMOIIBIO KAIBKYIIATOPA) JUIMHBI U YTIIbI JAJIS1 HETAOMUYHBIX 3HAUCHUH.

[Tonb3oBaTbes GpopMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXAECTBOM IS



HaXO0XACHUS COOTHOILIEHUIN MEXy TPUTOHOMETPUUECKUMHU BETUYUHAMU.

Hcnonb30BaTe TEOPEMbl CHHYCOB M KOCHHYCOB [UIl HAaxXOXAEHUS DPA3JIUYHBIX 3IIEMEHTOB
TPEYTOJIbHUKA (PELIEHUE TPEYroJbHUKOBY»), NMPUMEHATh UX IPU PELUIEHUH T€OMETPUUYECKUX
3ajau.

Brnaners monATHSAMH TpeoOpa3oBaHUS IMOA00MS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBarecs cCBOWCTBAMM 11010011 IPOU3BOJIBHBIX (PUIYP, YMETh BBIYUCIAT JUIMHBI U
HAXOJUTh YIJIbI Y MOJ00HBIX (uryp. [IpuMeHsTh cBOMCTBA MOIO0MS B MPAKTHUYECKUX 3a/1a4ax.
YMeTh NpUBOANUTE PUMEPBI IOJOOHBIX (PUT'YP B OKPY’KAIOIIEM MHpE.

Ilonb30BaTbcsd TeopeMaMu O IPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BENECHUU OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThbcs BEKTOpaMHU, IOHUMATh MX €OMETPUYECKUN W (PU3MUYECKUI CMBICI, TPUMEHSTH
UX B PELICHUHM I'eOMETPUYECKUX U (pu3nueckux 3anad. [IpuMeHATh cKalspHOE MpPOU3BEIEHUE
BEKTOPOB JUIsl HAXOKJAEHMSI JUIMH U YTJIOB.

Ilonp30BaTbcs  METOIOM  KOOpIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B  PELICHUU
re€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

Bnaners NOHATHSAMM TNPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYXHOCTH, JUIMHBI JyI'H
OKPY)KHOCTH W pPaJMaHHOM Mepbl yria, YMEThb BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTew.
[IpuMeHATH OJy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (WM TEHTPBI) CUMMETpPHUH (QUTYp, NPUMEHATh ABIDKEHHS IUIOCKOCTH B
IPOCTEHIINX CIydasX.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENIN Ul 3a/1a4
peanbHON KM3HM U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCIEHHS C NMPUMEHEHHEM IOA00Ms U
TPUTOHOMETPUUECKUX (QYHKIMH (I10JIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TemaTnuyeckoe MJIAHNPOBAHUE
7 kaace

IIpumepHbIe TEMBI,
pacKpbIBaloIue
AAHHBINA pa3ae

OcHOBHbBIE BU/BI J€ATCIBHOCTH

OcHOBHbBIE HalpaBJICHUA

NMPOrpamMMbl U Y4yeOHoe copepxaHue 00y4aoIUXCH NPU U3yYeHUH TeMbl (Ha BOCIIUTATEILHOM
KOJINYeCTBO YaCOB, YPOBHE YueOHBbIX /IeiicTBHI) AeSTeIbHOCTH
OTBOJMMOE Ha HX
H3yyeHune
IIpocTreiimme [Tpocreiimune reomeTpudecKue 0OOBHEKTHI: @®opMyJIMPOBATH OCHOBHBIE ITOHATHUS U [Tatpuotuyeckoe
reoMeTpuyecKue TOYKH, IPSIMBIE, JIyYU U YTJIbI, olpeziesIeHusl. BOCITUTAHHUE.

(¢uryps1 u ux
cBoiicrBa. U3mepenue
reoMeTpu4ecKux
BejimumH (14 4)

MHOT'OYTOJIbHUK, JIOMaHasl.
CMexxHbIC U BEPTUKAIBHBIC YTJIbI.

PaboTa ¢ npocTeimmmu uepTexamu.
N3MepeHne JIMHENHBIX U YTIJIOBBIX BEJIUYHH,
BBIYHCIICHHE OTPE3KOB U YIJIOB.

[Tepumetp u momanb GUryp, COCTaBICHHBIX
U3 MPSAMOYTOJIbHUKOB

Pacno3HaBaTh n3yuyeHHbIE TECOMETPUUYECKHE
Gburypsl, onpeaeasiTh UX B3aUMHOE
pacrioyio’keHue, BHIIOJHATD YePTEX 1O
YCIIOBHIO 33JauHu.

IIpoBoauTk mpocTeiire NoCTPOSHUS C
ITOMOIIBIO HUPKYJIS U IMHEHUKH.

N3mepsTh nMHENHHbIE U YTIIOBbIE BETUYMHbI
TCOMCTPHUICCKUX U TPAKTUUCCKHUX
00BEKTOB.

OmnpeneassTe «Ha I71a3» pa3Mepsl peaabHbIX
00BEKTOB, MPOBOAMTH IPyOyIO OLIEHKY UX
pa3MepoB.

Pematp 3a1aun Ha BBIYUCIIEHUE AJINH
OTPE3KOB U BCJINYHWH YIJIOB.

Pemathb 3a1a4n Ha B3aMHOE
pacrosoKeHUue reOMETpUIECKUX QUryp.
IIpoBoauTk knaccudukanuio yrios,
BBIYHCJIATH TUHEHHBIE U YIJIOBBIC
BEJIMYUHBI, MPOBOAUTH HEOOXOAUMBIE
JI0Ka3aTeJIbHbBIE PACCYKACHHUS.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHS
TeOMETPUHU

lennoctr Hay4HOTO
MTO3HAHUS.

Ananranuys
oOyyaromierocs K
M3MEHSIOILIMCS
YCJIOBHUSAM COLIMATBHOM
Cpenbl.
dopMupoOBaHHE
KYJIbTYPbI 3J0POBBA.
TpynoBoe BociuTaHue.
DKOJI0rn4ecKoe
BOCIIMTaHUE.

Tpeyroabnuku (22 4)

ITonsTue o PAaBHBIX TPCYT'OJIbHUKAX U

Pacno3HaBaTh napbl paBHbIX

[TarpuoTnyeckoe
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MIEPBUYHBIC MIPEICTABICHUS O PABHBIX
(KOHTPY?HTHBIX) purypax. Tpu npu3Haka
PaBEHCTBA TPEYTOJILHUKOB.

[Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX
TPEyroJibHUKOB. CBOMCTBO MEIUAHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOEIpEHHBIC U PABHOCTOPOHHHUE
TpeyroidbHukH. [Ipu3Haku u cBoiicTBa
pPaBHOOEIPEHHOTO TPEYTOJIbHHKA.

[TpoTuB GombIIEH CTOPOHBI TPEYTOIBLHUKA
JIEKUT OONBIIHNKA YTOJI.

TPEYTrOJIbHUKOB Ha TOTOBBIX YEpTEkKax (C
yKa3aHHUEM IPU3HAKOB).

BeiBoauTh CiieicTBUS (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB) U3 PABEHCTB
TPEYTrOJIbHUKOB.

®opMyJIMPOBATH OIPEICICHUS:
OCTPOYTOJIBHOT'O, TYIIOYTI'OJILHOTO,
MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB;
OHMCCEKTPUCHI, BEICOTHI, MEHAHbBI
TPEYTrOJIbHUKA; CEPEAUHHOIO

BOCIIUTAHHUE.
L{eHHOCTH HAay4YHOTO
IIO3HAHMSL.

Ananranust
oOyuJatomerocs K
U3MEHSOILIMCS
YCJIOBHUSAM COLIMATIBHOM
Cpelbl.
dopMHUpOBaHUE
KYJIbTYpbI 3J0POBBA.
TpynoBoe BociuTaHue.

[Tpocreiire HEPaBEeHCTBA B TEOMETPHH. NIEPIEHIUKYJIApa OTPE3Ka; IEpUMeTpa DKOJI0ru4ecKoe
HepasenctBo tpeyronapnuka. HepaBeHcTBO TPEYTOJIbHUKA. BOCIIUTAHHE.
JIOMaHOM. ®opMyJIMPOBATh CBOWCTBA U MPU3HAKU
IIpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM B 30°, PaBHOOEPEHHOTO TPEYTOJIbHUKA.
ITepBble OHATHSA O 10OKA3aTENbCTBAX B CTpouTh 4epTEeKHU, peaTh 3aa4H C
r€OMETPUH ITOMOLIBIO0 HAXO0XK/ICHUS PABHBIX
TPEYTrOJIbHUKOB.
IIpumeHATH IPU3HAKKU pPaBEHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B 33/1a4ax.
Hcnoan3oBath 1uppoBbie pecypchl 1JIsl
HCCJIeJOBAHMS CBOWMCTB M3y4aeMbIX puryp.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSA
T€OMETPUH
IMapanieabHble [TapaytenpHble psAMBIE, UX CBOMCTBA, [IaTeiii | POpMYIMPOBATh MOHATHE NAPATIICIIBHBIX [TarpuoTnueckoe
npsiMble, CyMMa yrjioB | rnocrynar EBkiunpa. MPSIMBIX, HAXOAUTD IPAKTUYECKUE BOCIIMTAHUE.

Tpeyroiabuuka (14 u)

HakpecT nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbl (00pa3oBaHHbIE IPU
NepecedeHNH MapalIesIbHbIX MPSIMBIX
ceKyuien).

[Tpu3Hak napauieTbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PacCTOSIHUM OT TOYEK OHOM
IPSIMOM 10 BTOPOU ITPSIMOIA.

CyMmMa yIIIoB TpEyroJIbHUKA U

MIPUMEPBHI.
H3y4yaTs cBoiicTBa YIiaoB, 00pa30BaHHBIX
IIPY IEPECEUECHNH MTAPAUIEIBHBIX MPSIMBIX
CEKyILE.

IIpoBoauTh 1OKA3aTENbLCTBA
[apaJUIEIbHOCTH ABYX IPSIMBIX C IIOMOIIBIO
YTJI0B, 00pa30BaHHBIX MIPU MEPECEUECHUN
9TUX NPSIMBIX TPEThEU NPSIMOM.

[HennocTn Hay4HOTO
MO3HAHUS.

Ananranuys
oOyuarorerocs K
W3MEHSIOIIUMCS
YCIIOBUSM COLUATbHON
Cpenbl.
dopMupoBaHUE
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MHOT'OYT'OJIbHUKA.
BHemnue yriel TpeyrojibHUKa

BeruncasaTe cymMMy yrioB TpeyrojabHUKa U
MHOT'OYTOJIbHUKA.

KYJIBTYPBI 3J0POBbSI.
TpynoBoe BociuTaHHe.

HaxoauTtp uncioBbie 1 OyKBEHHbBIE DKOJI0ru4ecKoe

3HAa4YeHHUs YIJIOB B FTEOMETPUYECKHX 3a/1a4ax BOCIIUTaHHE

C MCII0JIb30BaHUEM TEOPEM O CYMME YIJIOB

TPEYroJbHUKA U MHOI'OYTOJIbHUKA.

3HAKOMMTBCS C HCTOPUEH Pa3BUTHS

reOMETPHH
OKpy:KHOCTH M KpYr. | OKpYy>XHOCTb, XOpZbl U IUAMETPHI, UX ®opMyJIMPOBAThH ONIpedeICHHS [TatpuoTuueckoe
I'eomeTpuueckue cBoiicTBa. KacarenpHas K OKpY>KHOCTH. OKPY’KHOCTH, XOP/Ibl, IMaMeTpa 1 BOCITUTaHUE.

nocrpoerus (14 4)

OKpyKHOCTb, BricaHHas B yroi. [lonstue o
I'MT, npumenenue B 3aa4ax. buccekrpuca u
CEepEeIMHHBIN NTEPIIEHIUKYIISIP KaK
F€OMETPUUYECKHE MECTA TOYEK.

OKpy’KHOCTb, ONIMCAHHAS OKOJIO
TpeyroyibHUKa. BriricanHasi B TpeyroJbHUK
OKPY’KHOCTBb.

[Ipocreiimine 3a1aun Ha OCTPOEHUE

KacaTeJIbHOU K OKpYkHOCTH. M3y4aTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEHKHU.
HccaenoBarb, B TOM YHCIIE UCIOJb3YH
nndpoBbie pecypcbl: OKPYXKHOCTb,
BIIMCAaHHYIO B YTOJI; LEHTP OKPYKHOCTH,
BIMCAHHOM B YIOJl; PAaBEHCTBO OTPE3KOB
KacaTelIbHBIX.

Hcnoap3oBarb Metoa I MT s
JI0KA3aTeNIbCTBA TEOPEM O MIEPECECUEHUU
OHMCCEKTPUC YIIJIOB TPEYTObHHUKA U
CEpPEIMHHBIX MEPIECHINKYIISIPOB K CTOPOHAM
TpeyrojbHUKa ¢ nomouso ['MT.
OBJaaeBaTh NOHATHSIMH BIIMCAHHOM U
ONMCAaHHOW OKPYKHOCTEU TPEYroJIbHUKA,
HAXOJUTh LIEHTPHI 3TUX OKPY>KHOCTEH.
PemaTth OCHOBHEIC 3a1a41 HA
MOCTPOEHHE: yIiia, PABHOTO JaHHOMY;
CEPEAUHHOIO0 NEPIEHAUKYJIIAPA TaHHOTO
OTpe3Ka; MPSAMOM, MPOXOISIICH Yepe3
JTAHHYIO TOUYKY U NEPIEHAUKYIISIPHOU
JTAHHOM TPSIMOIA; OMCCEKTPHUCHI JaHHOTO
yIJIa; TPEYTOJIBHUKOB I10 Pa3JInYHbIM
3JIEMEHTAaM.

3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS

LlenHoCcTH Hay4HOrO
IMO3HAHMS.

Ananranus
oOyuaroierocs K
M3MCHSIOIIIMCS
YCIIOBHSIM COLIMAJIBHOM
Cpelbl.
dopMupoBaHue
KYJBTYPHI 37J0POBBAL.
TpynoBoe BociUTaHHE.
DKOJIOTHYECKOE
BOCIIUTAHUE
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T€OMETPUH

IToBTOpEHME,
00001IeHN e 3HAHUI
44

[ToBTOpEeHME M 00OOIIIEHUE OCHOBHBIX
MOHATHI U METOJOB Kypca 7 Kiacca

Pematp 3a1a4uu Ha NOBTOPEHHUE,
WJUTFOCTPUPYIOIIUE CBA3U MEKIY
pa3IMYHBIMU YaCTSIMU Kypca

8 kJiacce

IIpumepHBbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

OcHoBHbIE BH/DLI JeATEeJILHOCTH

OcHOBHbBIE HATIPABJIEHUS

NPOrpamMMbl U YueOHoe conepxanue o0y4arommxcsi NpM U3y4YeHUH TeMbl (Ha BOCIIMTATEIbHOU
KOJIHYECTBO YaCOB, YPOBHe Y4eOHBbIX /IelicTBHI) IeATeILHOCTH
OTBOAUMOE HA X
H3yUYeHHE

YeTbIpEéXyroJabHUKH [Tapannenorpamm, ero npusHaku U cBoiictea. | M300pakaTh U HAXOAUTH HA YepTEkKax - IlaTtpuornueckoe

(12 9) YacTHble ciydan napajuieaorpaMmMoB YEThIPEXYTOJIbHUKHU Pa3HbIX BUJIOB U UX BOCIIUTAHUE.
(mpsAAMOYTOJILHUK, POMO, KBasipaT), UX JJIEMEHTBHI. - lleHHOCTH Hay4yHOTO
IIPU3HAKU U CBOWCTBA. DopMyJIMPOBATH ONIpee/ICHUs: IIO3HAHHUS.
Tpanenusi. PaBHOOOKasi psiMOYTOJIbHAS rnapajienorpaMma, NpsiMOyrojbHHKA, - Apantanus
Tpaneuuu. pomOa, KBajpara, Tpaneuu, paBHOOOKOI oOyuarorerocs K
VY nBoenne Meauansl. LleHTpanbHass CHMMETPHs | TPANIELMH, IPSIMOYTOJIbHOW TPAIlCAH. WU3MEHSOIINAMCS

Jloka3bIBaTh U HCNOJIb30BATH NIPH
pelIeHuy 32124 IpU3HaKU U CBOMCTBA!
napasiesorpaMMa, psiMoyrojibHUKa,
pomOa, KBajpara, Tpaneuu, paBHOOOKOM
Tpaneuny, IpsMOYTOJbHON TpaneyH.

YCIJIOBHSM COLIMAIIBHOU
CpElBL.

- @opmupoBaHue
KYJIbTYPBI 310POBBSL.

- TpynoBoe BocniuTanue.

IIpumeHATH MeTOA YABOCHUS MEIUAHbI - DKoJIoruyeckoe

TPEYTOJIbHUKA. BOCITUTaHUE.

Hcnonb3oBath UPpPOBBIE PECYPCHI IS

WCCIIeIOBAaHMsI CBOMCTB U3y4aeMbIX (UTYP.

3HAKOMHTBCS € HCTOPUEH Pa3BUTH

TE€OMETPUH
Teopema PaJjieca u Teopema ®aneca u Teopema o IIpoBoaAMTH MOCTPOEHUS C TOMOIIBIO - Ilarpuornueckoe
TeopeMa o IIPONOPLUOHAIBHBIX OTPE3KAX. LUPKYJIS ¥ JINHEUKH C UCTIOIb30BaHUE BOCIIMTAHHUE.
NpOoNOpPUMOHANBHBIX | CpeaHss JIMHUS TPEYTOJIbHUKA. TeopeMbl Dasieca U TEOPEMBI O - llenHocTtu Hay4yHOTO
0Tpe3Kax, NOJ00HbIe Tpanenus, e€ cpenHss TUHUS. IIPONOPLIMOHAJIBHBIX OTPE3KaX, CTPOUThH TIO3HAHMSL.
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TpeyroabHuKHu (15 4)

[IpornopirioHa bHBIC OTPE3KH, IIOCTPOCHUE
4eTBEPTOrO MPOIMOPIIHOHATBHOTO OTPE3Ka.
CBolicTBa LIEHTpa Macc B TPEYTOJbHUKE.
[TomoGHbIe TpeyronbHUKH. Tpu npru3HaKa
10100US TPEYTOJIbHUKOB.

[IpakTHyeckoe NpUMEHEHHE 000

YETBEPTHIA IPOIIOPLUOHAIBHBIA OTPE3OK.
IIpoBoauTH A0KA3aTENBCTBO TOTO, YTO
MEJIMaHbl TPEYTOJIbHUKA IIEPECEKAIOTCA B
OJIHOM TOYKE, U HAXOAUTH CBA3b C LIECHTPOM
Macc, HAXOAUTh OTHOILEHHUE, B KOTOPOM
MeIHMaHbl AEIATCS TOYKOM UX IEPECECUCHHUS.
HaxoauTh mogo6HbIe TPEYroJbHUKY HA
TOTOBBIX YEPTEKAX C YKA3aHUEM
COOTBETCTBYIOIIUX IPU3HAKOB MTOA00US.
PemaTts 3a1a4u Ha 110100HbIE
TPEYTOJIBHUKHU C TIOMOIIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUS YEPTEKEN
1 HaXO0KJIeHUs I0JIOOHBIX TPEYTOJIbHUKOB.
IIpoBoauTh T0KA3ATEIHCTBA C
WCIOJIH30BAHNEM MPU3HAKOB MOI00MSI.
Jloka3bIBaTh TpU IPU3HAKA OJO0US
TPEYTOJIbHUKOB.

IIpuMeHATH NOTY4YEHHbIE 3HAHUSA [IPU
pELICHUU T€OMETPUYECKUX U IIPAKTUYECKUX
3a/1a4.

3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHS
T€OMETPUH

ApnanTanus
oOyyarorerocst K
M3MEHSIOIIUMCS
YCJIOBHSIM COLIMAIBHOM
Cpelbl.
dopmupoBaHUe
KYJIBTYPBI 37J0POBBSI.
TpynoBoe BoCIIUTaHHE.
DKOJIOTHUYECKOE
BOCIIUTAHUE.

ILnomanm.
Haxo:xnenune
nJjiomaaen
TPEyroJibHMKOB H
MHOI0YT0JIbHBIX
¢uryp. Ilnomwaau
noaooHbIxX puryp (14
)

[TonsiTue 06 001IEH TEOPHUH TUIOIIAIN.
DopMymbl U1 TJIOMIAAN TPEYTOIbHHKA,
napauienaorpamma. OTHOIICHUE TITOAIeH
TPEYrOJIHHUKOB C OOIIMM OCHOBaHUEM WU
001116 BBICOTOM.

Brruncnenue miomazaei cnoXHbeIX GUryp
yepe3 pa30ueHne Ha 9YacTH U IOCTPOEHHE.
[Tnomanu ¢uryp Ha kierdaroit Oymare.
[Tnomanu nonoOHbIX duryp. Beraucnenue
iomiaiel. 3agaun ¢ MPakKTHUYECKUM
comepxanueM. Permenue 3a1a4 ¢ moMOIIbIO
METOJIa BCHOMOTaTeIbHOM MIIOMAN

OgianeBaTh NePBUYHBIMHU
npeaAcTaBJIeHUuAMHU 00 o01elt Teopun
iomazay (Mepsl), GopMyJIMpoOBaThH
CBOICTBA IJIOLIA/IU, BBISICHATH HX
HaTrJISIIHBIA CMBICI.

BeiBoauTh hopMyIibl mIomaan
napaiesiorpaMMa, TpeyroiabHHKA,
Tpaneuuu u3 (GOpMyIbI TIOIIATN
MPSIMOYTOJIbHUKA (KBapaTa).
BoiBoauTh (hOPMYIIBI ITOMIAIN BBITYKIOTO
YeTHIPEXYTOIFHUKA Yepe3 TUaroHaIn U
yTOJl MEX1Y HUMHU.

[TarpuoTnueckoe
BOCIIMTAHHUE.
[HennocTH Hay4HOTO
MIO3HAHMSL.

A nanranust
oOyuarorerocs K
W3MEHSIOIIUMCS
YCIOBUSM COLUATbHON
Cpenbl.
dopmMmupoBaHue
KYJIbTYpPBI 3J0POBBSI.
TpynoBoe BOCIIUTAHKE.
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HaxoauTtsb muomanu ¢uryp,
n300paXEHHBIX Ha KJIETYaTOl Oymare,
HCI0JIL30BATh PA30MCHNE HA YaCTH U
JOCTPOCHHE.

Pa30uparh npuMepsl UCTIOIB30BaAHUS
BCIIOMOTATENILHOW TUIOIIAAH ISl PEIICHUS
TEOMETPHUYSCKUX 3a]1ad.

Haxoautp 1uiomnaau mogoOHbIX GUryp.
BoIuncasTh miomaan pa3inaHbIxX
MHOTOYTOJILHBIX (HUTYD.

PemaTs 3a1aum Ha 11016 C
MPAKTHUYECKUM COJICPIKAHHEM

DKOJIOTHUECKOE
BOCIIUTAHUE

Teopema Iludaropa u
HayaJja
Tpuronomerpuu (10 4)

Teopema [Tudaropa, e€ moxazarenbCTBO U
npumenenue. ObpatHas Teopema [ludaropa.
OnpeneneHyne TPUrOHOMETPUUYECKUX (PYHKIIMH
OCTPOTO yria, TPUTOHOMETPHYECKHE
COOTHOHICHUSA B IPAMOYT'OJIBHOM
TpeyroyibHUKe. OCHOBHOE
TPUTOHOMETPUYECKOE TOKICCTBO.
COOTHOIIEHUS MKy CTOPOHAMU B

NPSAMOYTOJILHBIX TPEYrOJIbHUKAX C YIiIaMH B
45° u 45% 30° u 60°

HoxkasbiBaTh TeopeMy [Iudaropa,
HCIOJIb30BATh €€ B IPAKTUYECKUX
BBIUYHCIICHUSIX.

®opMy.IHpPOBATH OIPE/ICIECHUS
TPUTOHOMETPUYECKHUX (PYHKIIUI OCTPOTO
yIiia, HPOBEPSITh UX KOPPEKTHOCTb.
BbIBOAMTB TPUTOHOMETPUYECKUE
COOTHOILIEHUS B IPSIMOYTOJIEHOM
TPEYroJbHUKE.

HccnenoBarb COOTHOUIEHUS MEXKIY
CTOPOHAMHU MPSIMOYTOJIBHBIX
TPEYTOJIbHUKAX C yIJIaMu B 45° u

45°; 30° n 60°.

Hcnoan3oBath GopMysbl NpUBEICHUS U

OCHOBHOC TPUT'OHOMETPHUICCKOEC TOXKICCTBO

JUTSL HAXOXKICHUS COOTHOILIEHUM MEXIY
TPUTOHOMETPUUECKUMHU (QYHKIIUSAMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHSATH NOJy4YEHHBIE 3HAHNUS U YMEHUS

[IpU PELICHUH NIPAKTUYECKUX 3aa4.
3HAKOMHTBCS € HCTOPHEH Pa3BUTH
T€OMETPUH

[TarpuoTnueckoe
BOCITUTAHHUE.
IlennocTH Hay4HOrO
NIO3HAHMSL.

Ananranus
oOyuaroierocs K
M3MEHSIOIUMCS
YCIIOBUSM COLUAIbHON
Cpenbl.
dopmMuUpoBaHUE
KYJIBTYPBI 37J0POBbSI.
TpynoBoe BocriuTaHue.
DKOJIOTHYECKOe
BOCIIMTAHHE
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Yrabl B OKpykHOCTH. | BrivicanHble U LEHTpabHBIE YIIIbI, YIOJ ®opMmMyIMpPOBaTh OCHOBHBIE onipenenenus, |- Ilarpuornueckoe
Bnucannbie u MEXy KacaTeJIbHOM U XOpAOH. YTIIbl MEXITY CBSI3aHHBIE C YIJIaMU B KpyTre (BIHUCAHHBIN BOCIIUTaHUE.
ONHMCaHHbIE XOpJIaMHU U CEKYLIUMU. yroJl, IEHTPAIbHBIN yro). - lleHHOCTH Hay4yHOTO
4eThbIPpeXyroJbHUKH. BrincanHble 1 ONMCaHHBIE YETHIPEXYTOJIBHUKY, | HaxoauTh BlIMcaHHBIE YIJIbI, ONUPAIOIIMECS MIO3HAHUS.
KacarejabHbie k UX NPU3HAKU U cBoKcTBA. [IpuMeHenune stux Ha OJIHY AYTY, BBIYUCIATH YIIIbI C - ApanTauus
okpy:xkHocTU. Kacanme | CBOMCTB Npu peIIEHUU T€OMETPUUECKHX 3a- IIOMOILIBIO TEOPEMBI BIIMCAHHBIX yriax, oOyuarorerocs K
OKpY KHOCTEH Jag. TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, U3MEHSOIIUMCS
(13 v) B3anmHOe pacronokeHue JByX OKPYKHOCTEH. | TEOPEMBI O LUEHTPaIbHOM YTJIE. YCIIOBHSIM COLIMAJIBHOM
Kacanue okpyxHocTei HccaenoBarb, B TOM YHCIIE C IOMOILBIO CpelBbL.
U(POBBIX PECYPCOB, BIIUCAHHBIE U - ®opmMmupoBaHue
OIMCAHHBIEC YETBIPEXYTOJIbHUKH, BBIBOAUTH KYJIBbTYPBI 30POBBS.
UX CBOWCTBA U MPU3HAKHU. - TpynoBoe BociuTaHuE.
Hcnosb30BaTh 3TH CBOMCTBA U IPU3HAKH - DKOJIOTMYecKoe
IIPY pELICHUN 33]a4 BOCIIMTAHHE
IToBTOpEHUE, ITloBTOpEHNE OCHOBHBIX IIOHATHI U METOJOB Pemiate 3a1a4m Ha NOBTOpPEHHUE, -

00001eHue 3Hanmii (4

1)

KypcoB 7 U 8 Kj1accoB, 0000IIeHne 3HAHUN

UJUTFOCTPUPYIOLIUE CBA3U MEXKIY
pa3JIMYHBIMU YaCTIMU Kypca

9 kaace

IIpumepHbIe TEMBI,
pacKpsbIBaoIHe
AAHHBINA pa3aen

OcHoBHbIE BUbI JIeITEJIbHOCTH

OcHOBHbBIE HalpaBJICHUS

NpOrpaMMbI H YueOHoe coep:kaHue o0yyaommxcs NPy U3y4YeHUH TeMbl (Ha BOCIIMTATEIbHOI
KOJIHY€CTBO YacCoB, YPOBHe YueOHbIX AeiicTBH) AEATEeJIbHOCTH
O0TBOJAMMOE HA UX
n3yuyeHue

Tpuronomerpus. OnpeneneHye TPUrOHOMETPUUECKUX QYHKIUI | DOpMYJIHPOBATH ONpeIeeHus - Ilarpuotnueckoe

TeopemMbl KOCHHYCOB | YIJIOB OT 0° o 180°. TPUTOHOMETPUUECKUX (PYHKIMH TYNbIX U BOCIIUTaHUE.

u cunycoB. Pemenne | KocuHyc 1 cuHyc npsiMOro U TYyNoro yria. NPSIMBIX YTJIOB. - llenHocTH Hay4HOTO

TpeyroabuukoB (16 1) | Teopema kocunycoB. (O600IEHHAS) TeopemMa | BbIBOAMTH T€OpeMy KOCUHYCOB U TEOPEMY MO3HAHUS.
CHHYCOB (C paiycoM OIHMCaHHON CHHYCOB (C paJuycoM ONMHMCaHHON - Apanranus
OKpYXHOCTH). HX0X]eHHe JUIMH CTOPOH U OKPYKHOCTH). oOyuarorerocs K
BEJINYMH YTJIOB TPEYTOJIbHUKOB. Pematp TpeyroabHUKY. U3MEHSIOIIUMCS

®opmyna MmIomaay TPEYrojibHUKA Yepes3 JIBe
CTOPOHBI U yros1 Mexay Humu. @opmyiia

PemaTe npakTudeckue 3anauu,
CBOJSIIMECS K HAXOKICHUIO Pa3JIMYHbIX

YCJIOBHUSAM COLIMATBHON
CpEnbl.
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IJIOIIAU YEeTHIPEXYTOJIbHUKA Yepes3 €ro
JUArOHaJIA yrojl MEX1y HUMH.
IIpakTHueckoe MPUMEHEHNE JOKa3aHHBIX

3JIEMEHTOB TPEYTOJIbHUKA

dopMHUpOBaHUE
KYJIBTYPBI 30POBbSL.
TpynoBoe BOCIIUTAHMUE.

TeopemM DKOJIOTHYECKOE
BOCITHTaHUE.
IIpeoopa3oBanue [TonsiTre 0 mpeoOpa3zoBaHUU TTOTO0HSI. OcBanBaTh NOHSAITHE ITPEOOPA3OBAHMS [TaTpuoTnueckoe
noaoous. COOTBETCTBEHHBIE DJIEMEHTEI TOJO0HBIX noxoous. BOCIIUTAHUE.
MeTpuueckue duryp. HccaenoBaTh OTHONIEHUE JTMHEHHBIX [leHHOCTH HAy4HOTO

COOTHOIIIEHUS B
okpyskHocTH (10 1)

Teopema 0 IpOU3BEACHUH OTPE3KOB XOP/I,
TEopeMa O MPOU3BEIACHUN OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJpaTe KacaTeIbHOM.
[IpuMeHeHHE B pEIICHUU TEOMETPUICCKUX
3a1a4

3JIEMEHTOB (UTYp MPU MPEOOPa3OBAHUH
nono6us. Haxomutes npumepsl mogo0us B
OKPY’KaIOIIEH JEHCTBUTEIBHOCTH.
BbIBOAMTH METpHYECKHE COOTHOILICHHUS
MEXy OTpEe3KaMH XOpJ, CEKYIIHUX H
KacaTeJbHBIX C HCIIOJIb30BAaHHEM
BITMCAHHBIX YTJIOB U TIOJOOHBIX
TPEYTrOJILHUKOB.

Pemath reomeTpryuecKue 3a1a4M U 331a4H

MO3HAHMSL.
Ananranuys
oOyyaromierocs K
U3MEHSIOILIMCS
YCJIOBHUSAM COLIMATBbHOM
Cpelbl.
dopMHUpOBaHHE
KYJbTYPbI 3JOPOBBSL.
TpynoBoe BOCIIUTAHHUE.

13 pealibHOM JKU3HH C UCTIOJIb30BAaHUEM DKOJIOTHYECKOe
MOJO0OHBIX TPEYTOJILHIUKOB BOCITUTAHUE.
BexTopsbI (12 4) OrnpeneneHne BEKTOPOB, CI0KEHUE U pa3HOCTh | Mcmo1b30BaTh BEKTOPHI KaK [TarpuoTnueckoe
BEKTOPOB, YMHO)KEHHE BEKTOPA HA YUCIIO. HarpaBJIEHHbIE OTPE3KH, HCCJIe10BATH BOCITUTaHUE.

PU3NYECKUN U TEOMETPUUECKUIN CMBICTT
BEKTOPOB.

Pa3znoxxeHnue BexkTopa 1o 1Bym
HEKOJUTMHEApHBIM BeKTOpaM. KoopauHaTel
BEKTODpA.

CkansipHO€ MPOU3BEIEHUE BEKTOPOB, €TO
MIPUMEHEHUE JJI1 HAXO0XKIACHUS JIUIMH U YTJIOB.
Pemienue 3amad ¢ mOMOIIBIO BEKTOPOB.
IIprMeHeHne BEKTOPOB ISl pELIEHUS 3a1a4
KHHEMATHKH U MEXaHUKHU

reoMeTpHuecKuil (mepemerieHue)

u ¢pu3nyecKuil (CUia) CMbICIIbI BEKTOPOB.
3HaTh onpeaeeHUs CYMMBI U Pa3HOCTU
BEKTOPOB, YMHOKEHHsI BEKTOPA Ha YUCIIO,
HCCJIeN0BATH FEOMETPUYECKUN 1
(bu3MYeCKU CMBICIBI ATUX OTIEpaIHii.
PemaTth reomeTpruueckue 3agauu ¢
WCIIOJIb30BAHUEM BEKTOPOB.
PackinagbiBaTh BEKTOp IO IBYM
HEKOJUJIMHEAPHBIM BEKTOPAM.
Hcnonb30BaTh CKaJIIpHOE TPOU3BENECHNE
BEKTOPOB, BBIBOJAUTDH €TI0 OCHOBHBIE
CBOMCTBA.

lenHoctr Hay4dHOTO
MO3HAHUS.

Ananranus
oOyyarorierocs K
U3MEHSIOIINMCS
YCJIOBHUSAM COLIMATbHON
Cpensl.
dopmMHpoOBaHHE
KYJbTYPbI 3J0POBBSI.
TpynoBoe BocUTaHHUE.
DKOJIOTHYECKOE
BOCITUTaHUE.
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BeruncasaTe cymMMy, pasHOCTb U CKAJIIPHOE
IIPOU3BECHNE BEKTOPOB B KOOPAUHATAX.
IIpumeHATH CKaJIIpHOE ITPOU3BEACHUE AJIS
HaXO0XKJICHHsl JUIMH U YTIIOB

JlekapToBbI
KOOP/AMHATHI HA
miockoctu (9 u)

JlexapToBbI KOOPIMHATHI TOUEK Ha TUIOCKOCTH.
YpaBHeHue MpsAMoi. YTI0BOW KO3 HHUIIUEHT,
TaHTeHC yIiia HAaKJIOHA, apajiebHbIe U
NEePIEeHIUKYIISPHBIC IPSIMbIE.

VYpaBHeHue okpyxuoctu. Haxoxnenue
KOOPJIMHAT TOYEK MepPEeCceueHus: OKPYKHOCTH U
IPSIMOM.

MeTo KOOpAMHAT IPU PELICHUN
TeOMETPUYECKUX 3a/1a4.

Hcnonp3oBaHue METO]a KOOPIUHAT B
MPAKTUIECKHUX 3a7a9ax

OcBauBaTh NOHAATHE [IPSIMOYTOJIBHON
CUCTEMBbI KOOPAUHAT, 1€KapTOBBIX
KOOpJMHAT TOYKH.

BbIBOAUTH ypaBHEHHE NPSIMOK U
OKPY’KHOCTH. BbI1€IITh IIOJIHBII KBapaT
JUTSL HAXOXACHUS LIEHTpA U paauyca
OKPY>KHOCTH I10 €€ YPABHEHUIO.

PemaTp 3a1aum Ha HAXOXKACHUE TOYEK
repeceyeHus MPSMbIX U OKPY>KHOCTEH ¢
IIOMOIIIbIO METO/1a KOOPAUHAT.
Hcnonb3oBaTh CBOWCTBA yIII0BOTO
kod(durmenTa npsAMoi mpu pernieHun
3a11a4, /Ui ONPEEIICHUs PACIION0KEHUS
MPSMO.

IIpumeHATH KOOPAMHATHI IPU PEIICHUN
TEOMETPUUYECKUX U NMPAKTUYECKUX 3a/1a4,
JUISL IOCTPOEHMSI MATEMaTUYECKUX MOJIeen
peanbHbIX 3a/1a4 («METO KOOPIAHHAT).
IHonb30BaTBHCA U151 TOCTPOEHUS U
ucclieIoBaHUH U(POBBIMU PECYPCAMHU.
3HAKOMHTBCS € HCTOPHEH pa3BUTHUS
TE€OMETPHUH

[TarpuoTnueckoe
BOCIIUTaHUE.
LlenHoCcTH Hay4HOrO
MIO3HAHUS.

Anmanranus
oOyuarorerocs K
M3MEHSIOIIUMCS
YCIIOBHSIM COLIMAJIBHOM
Cpeabl.
dopMupoBaHUe
KYJbTYPBI 3J0POBbSI.
TpynoBoe BOCIIUTAHHUE.
DKOJIOTHYECKOE
BOCITUTaHUE.

IIpaBuibHbIE
MHOTI'0yT0JIbHUKH.
JJIMHA OKPY’KHOCTH U
IUIOINA/Ib KpyTra.
Boruuciaenue
miomaaei (8 1)

IIpaBunBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHUE
UX DJIEMEHTOB. YHCIIO T U JJIMHA OKPYKHOCTH.
Jnuna nyru okpyxHoctH. Pannannas mepa
yria.

[Tnomans kpyra 1 ero 3J€MEHTOB (CEKTOpa U
cerMeHTa). Boruncienue miomaneit puryp,
BKJIFOYAOIIUX 3JIEMEHTHI Kpyra

®opMyIHpPOBATH OINIPEICIICHUE
IIPaBWIBHBIX MHOTOYI'OJIbHUKOB, HAXOAUTh
WX 3JIEMEHTHI.

IHosb30BaTHCSI TOHATHEM JUITMHBI
OKPY’KHOCTH, BBEIEHHBIM C ITOMOLIBIO
MIPaBWJIbHBIX MHOTOYT'OJIbHUKOB,
onpeaeasATh YUCIO T, [UVIMHY 1YTU U
paZMaHHYIO MEpY yIJa.

[TarpuoTnueckoe
BOCIIMTAHHUE.
HennocTH Hay4HOTO
MO3HAHMSL.

Ananranuys
oOyuarorerocs K
M3MEHSIOIIUMCS
YCJIOBUSIM COLMATIbHON
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IIpoBoauTh NEpexoa OT paJuaHHON MEpPhI
yIJla K IpajlyCHOI U Ha000pOT.
OmnpeaensaTs miomaap Kpyra.

BoiBoauTh popmylibl (B rpayCHON U
paavaHHON Mepe) s IJIUH YT, TUIoIaaei
CEKTOPOB U CETMEHTOB.

Beruncaste mwiomanu ¢uryp,
BKJIFOYAIOIMX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxoauTth muromany B 3aa4ax peajlbHOR
KHU3HU

Cpelbl.

dopmupoBaHUe
KYJIBTYPHI 37J0POBBSI.
TpynoBoe BocriuTaHue.
DKOJIOTHYECKOE
BOCIIHTAHUE

JIBMsKeHHS IJIOCKOCTH
(6 1)

[TonsiTvie 0 IBUKEHUU TIOCKOCTH.
ITapajutenpHBIN EPEHOC, TOBOPOT U
cummetpus. OCH U LEHTPbI CHMMETPHH.
IIpocreiimre MpUMEHEHNs B PELICHUH 3a]1a4

Pa30upartp npumepsl, WUTFOCTPUPYIOLIUE
MOHATHSI IBUKEHUS, LICHTPOB U OCEl
CUMMETPHUH.

DopMyJIMPOBATH ONPEACICHUS
[IapaJuIeJIbHOTO IIEPEHOCa, II0BOPOTA U
O0CEBOM CUMMETpUU. BoIBOAUTH

UX CBOWCTBA, HAXOJAMTb HETIOBUKHBIE
TOYKH.

HaxoauThs HEHTPBI U OCU CUMMETPHUIA
npoctermux Guryp.

IIpuMeHATH napayie/IbHbINA IEPEHOC U
CUMMETPHUIO IIPU PEIIEHUH IT€OMETPUYECKUX
3ajau (pa3duparb MPUMEPBI).
Hcnoab30BaTh Uil IOCTPOCHUS U
ucclieIoBaHUM U POBBIE PeCcypChl

[TatpuoTnueckoe
BOCITUTaHUE.
LlennocTr Hay4HOTO
MO3HAHUS.

Ananranuys
oOyyaromierocs K
M3MEHSIOILIMCS
YCJIOBHUSAM COLIMATBHOM
Cpensl.
dopMupoOBaHHE
KYJbTYPbI 3J0POBBSI.
TpynoBoe BocmuTaHHUE.
DKOJIOTHYECKOE
BOCITUTaHUE

MoBTOpEHME,
00001IEHME,
cucremMmaTu3anusa
3HaHui (7 4)

IToBTOpEHKME OCHOBHBIX MOHATUN U METOJIOB
KypcoB 7—9 knaccoB, 000011eHue 1
CcHUCTeMaTU3als 3HaHH.

[Tpocreiimue reomeTpudeckue GUTYPHI U UX
cBolicTBa. M3MepeHne reoMeTpuiecKux
BEJIUYMH.

TpeyrosbHUKA.

[TapannenbHble ¥ IEpIIEHIUKYISPHBIE

OnepupoBaThb NOHATUAMU: QUTYpA,
TOYKa, IpsiMasi, yroJl, MHOTOYTIOJIbHUK,
paBHOOEPEHHBIN U PAaBHOCTOPOHHUIMA
TPEYTOJIbHUKH, PSMOYTOJIbHBIN
TPEYTOJIbHUK, MeJIaHa, OUCCEKTpHCca ’
BBICOTA TPEYTOJIbHUKA, [TapaJIeIorpamm,
poMO, MPSAMOYTOJILHUK, KBaJIpaT, TPareLus;
OKPY’KHOCTb, KacaTeJIbHas; PaBEHCTBO U

LlennocTn Hay4HOTO
MO3HAHMSL.
TpynoBoe BocriuTanue
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psIMBIE.

OKpyXHOCTH M KpyT. ['eomeTpruueckue
IOCTPOEHHUSA. YTJIIbl B OKPYKHOCTH.
BnucanHble 1 OIMCAaHHBIE OKPYXKHOCTH
MHOT'OYTI'OJIbHUKOB.

[IpsimMast © OKpPYKHOCTb.
UYerplpéxyroibHUKU. Bricannsie n
ONMUCAHHBIE YEThIPEX YT OJIbHUKH.

Teopema [Tudaropa u Havana TPUTOHOMETPHH.

Pemmennie o01ux TpeyroasHUKOB.
IIpaBunbHBIE MHOTOYTOJIbHUKH.
[IpeoOpa3zoBanms IIOCKOCTH. JIBHKCHUSI.
[Monobue. CummeTpusi.

IInomans. Beaucienne miomaaen.
[Tnomaau mogoOHBIX uryp.

JlekapTOBbI KOOPAMHATHI Ha MIJIOCKOCTH.
BekTopsl Ha IIIOCKOCTH

nonobue Guryp, TpeyroJbHUKOB;
[IapaJUIEIbHOCTD U NEPIICHIUKYIIAPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMU,
CUMMETPUS OTHOCUTEIIBHO TOYKH U MPSIMO;
JUINHA, PACCTOSIHUE, BEJIMYUHA yIJIa,
I101a1b, NIEPUMETP.

Hcnoab3oBarh (popmylibl: nepuMeTpa u
IJIOLAIM MHOTOYT'OJIbHUKOB, JIJINHBI
OKPY>KHOCTH U IIOLIAAH KpyTra, o0bEMa
IIPSIMOYTOJIBHOTO IIapaJuIeIICIUIIEa.
OnepupoBaThb NOHATUSIMU:
IIPSIMOYTOJIBHASL CUCTEMA KOOPMHAT,
BEKTOP; MCNOJIb30BATh 3TU NOHATUS JUIS
IIPEICTABICHNS] JAaHHBIX U PEIICHNUS 3a/]1a4, B
TOM YHCIIE U3 JPYTUX YUEOHBIX [IPEIMETOB.
Pemathb 3a1a4u Ha IOBTOPEHHE OCHOBHBIX
MOHATHUM, WILTIOCTPALIUIO CBSI3EH MEXTY
pa3IMYHBIMU YacTsAMU Kypca. BeiOupars
MeTOJ JJIs PEIIEHUS 3aJauH.

Pemarsb 3a1aum 13 NOBCETHEBHOM KU3HU
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Y4eOHO-MeTOoAMUYECKOE 0OOecieueHue 00Pa30BaTeJILHOI0 Mpouecca
Oobs13aTesibHbIE YUeOHbIe MATEPUAJIbI VISl YYEHHKA:

leomerpus: 7 kmacc: y4eOHHMK sl ydamuxcs O0OmeoOpa3oBaTeNbHBIX OpraHu3aIii /
A.I''Mep3zmsik, B.M. IMonsikos. - M.: Benrana-I'pad
I'eomerpus: 8 kmacc: y4eOHHMK il ydammxcs 0OImeoOpa3oBaTeNbHBIX OpraHu3aIuii /
A.I''Mep3zmsik, B.M. Ionsikos. - M.: Benrana-I'pad
leomerpus: 9 kmacc: y4eOHHMK i ydammxcs 0OImeoOpa3oBaTeNbHBIX OpraHU3aIui /
A.I''Mep3zmsik, B.M. Ionsikos. - M.: Benrana-I'pad

MeToanuyecKue MaTepUaJbl 1Jisl YYUTECJISA:

I'eomerpus:7 wmacc: meroamdeckoe nocobue /E.B.bynko, A.I'. Mepsnsak, B.b. Tlomonckuid,
M.C. Slkup. — M.: Benrana-I'pad
I'eomerpus:8 wmacc: meroamdeckoe nocoobue /E.B.bynko, A.I'. Mepsnsak, B.b. Tlononckuid,
M.C. Slkup. — M.: Benrana-I'pad
I'eometpus:9 knacc: meronumyeckoe nocoodue /E.B.bymnko, A.I'. Mepsnsk, B.b. Ilononckuii,
M.C. Skup. — M.: Benrana-I'pad

Hudposbie 00pa3oBaTeIbHbIE PeCYPChl H PECYPCHI CETH HHTEPHET
OmnnaitH-cepBHUC JoManTHUX 3anaHui uznareiabctB «lIpocBemenue» u LECTA
https://hw.lecta.ru/
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