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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3esioB IIKOJIHHOW MaTeMaTHKH,
UMEIOLINI CBOEH IIeNbI0 00ECIeYnTh U3YUYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH ¥ B3aUMHOE pPACIOJIOKEHUE, ONUPAECTCs Ha JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. [l|eHHOCTh M3y4YeHHs T€OMETPUU Ha YPOBHE OCHOBHOIO
oOuiero o0pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUICS YUUTCS MPOBOAUTH
JIOKa3aTeJIbHbIE PACCyKICHHUS, CTPOUTH JIOTHUYECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
UCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHHsT «OT MPOTUBHOIO», OTIMYATh CBOWCTBA OT IPU3HAKOB,
dbopmynrpoBath 00paTHbIe YyTBepkIeHHUs. (Ocoboe 3HAUYCHHE JoKazaTebHas
JVHUS UMEET JJIs1 yTIyOIEHHOTO U3yUeHUsI MaTeMaTHUKH.

[enbto U3yueHusi TeOMETPUN SIBJISIETCSI UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IpU PELIEHUH KaK MaTeMaTH4YEeCKHX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUAOLINXCS
B peanbHOM ku3HM. OOyuaromuics JODKEH  HAy4YHUThCS  ONPENENsiTh
reOMETPUYECKYI0 (UTypy, OINUCHIBATH CIOBAMHU UYEPTEXK WIM PUCYHOK, HAWTU
IUIOMIA/lb  3€MEJBbHOTO0  yYacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUTHHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl Trapaxka I aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAs, BBIYUCIUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPUHU.
ITpu pemieHun 3agad MPaKTUYECKOTO XapakKTepa OOy4aroLIUICs YUUTCS CTPOUTH
MaTEeMaTHYeCKUe MOJEIN pEabHBIX JKU3HEHHBIX CHUTYyallud, MPOBOAMTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJYUYEHHOTO PE3YJIbTATA.

Oco6eHHOCTh y4eOHOro Kypca yrinyOJéHHOTO0 U3yYeHHUSI TEOMETPUH COCTOUT
B TOM, YTO 0Oy4aroluecss He MPOCTO 3HAKOMATCS € ONpeAeIEHHBIMU TOHATHSIMHU, a
YBEPEHHO OBa/ieBatoT UMH. CyIIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reoOMEeTPHUH U3YyUaroTcs Ha 0oJiee riIyOOKOM YpOBHE, a 00ydarouecs npuoopeTaroT
YMEHHsI, TOMOTAIOIIME UM YBEPEHHO NPUMEHSATh CBOM 3HAHUSA HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETaxX, MPExaAe BCero pu3nke u nHpHoOpMaTuke,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMU 3HAHUSIMHU MPU PEUICHUH NPAKTUYECKUX
3ajay.

CornacHo ydeOHOMY IulaHy B 7-9 Kiaccax wu3ydaeTcsl YIIIyOJIEHHBIN
yaeOHbIi Kypc «['eoMeTpusi», KOTOPBIN BKIIOYAET CIETYIOIINE OCHOBHBIE Pa3/Ieibl
cogepxkanusi: «Hawama  reomerpum», «TpeyronbHukm», «OKpYyKHOCTHY,
«YetpipéxyronbHukuy, «Ilogobuey, «dmeMeHTsl TpuronomeTpuny, «llnomanm», a
Takxe «MeTtoa koopauHaty, «BekTopb», «[IpeodpazoBaHus MI0CKOCTHY.

Ha wu3yuenune yueOHOro kypca «l'eomerpusi» orBogutcs 306 uvacoB: B 7
kiacce — 102 gaca (3 gaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Hellenio), B
9 knacce — 102 gaca (3 yaca B HEJICIIIO).



COAEPKXAHUE OBYUEHUA
7 KUIIACC

Hauana reomerpuu

Hctopusi BO3HUKHOBEHUS M pa3BUTUS TeoMmeTpuu. HavanbHble MOHATHA
reoMerpun. Touka, mpsimMasi, OTpe3ok, Jyd. [loHsitue 006 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEAEICHUN.

B3anmHOE pacnonokeHue ToYeK Ha mpsMou. M3mepeHue UIMHBI OTpeE3Ka,
pacCcTOAHUE MEXKIY TOUYKAMHU.

[Tomymmockocte u  yros. Buasl yrioB. W3MepeHue BeIWYMH YIJIOB.
BeprukanbHble U cMeXxHBIE YTIIbL. [lapannenbHble U MEPHIEHINKYISPHBIC MIPSAMBIE.
PaccrosiHue ot Touku 10 npsamou. buccekrpuca yria.

Jlomanas. Bunpl nomansix. /[nuHa somanon. MHoroyroinsHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHSITHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIC TMpeNCTAaBICHUS O pPaBEHCTBE (UTYp, HMX PaCHOI0XKECHUH,
CUMMETPHUH.

IIpocrenmme nocrpoenuss. UHCTpyMEHTBI 111 U3MEPEHUN U TIOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSAMOYTOJBHBIE, TYIIOYTOJbHEIE,
paBHOOEApEHHBIE, pPABHOCTOpOHHHE. Meauana, OHCCEKTpUca M BBICOTA
TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHukoB. IlepBblii W BTOpOW NPU3HAKA PABECHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
paBHOOEIPEHHOTO TPEYTroJbHUKA. TpeTuii Mpu3HaK PAaBEHCTBA TPEYTOIHLHUKOB.

CooTHoIIEHUsT MEXIYy CTOPOHaMHU W yrliaMu TpeyrojibHuka. HepaBeHCTBO
TpeyroJibHruKa. HepaBeHCTBO O JIMHE JIOMaHOU.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.
[Ipumepsl CUMMETPUH B OKPYKAIOIIEM MUPE.

IHapaniensHbie npsaMbie. CyMmMma yrijioB MHOTOYT0JILHUKA

[TapajutenbHOCTH MPAMBIX, ICTOPUYECKUE CBEACHUS O mocTynare EBkinnaa u
o pomu JloGaueBcKOro B OTKPBITUM HEEBKIMIOBON reomeTpun. CBoOWCTBa U
MPU3HAKK NapajuieNbHbIX NpsAMbIX. CyMMa yIriioB TpeyroibHUKa. BHEIHUE yriibl
TpeyrojpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKA M CyMMa BHEIIHHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoOyrosibHbIE TPEYrOJIbHUKHU

[Ipu3HaKku paBEeHCTBA MPSAMOYIOJIBHBIX TPEYTroJbHUKOB. llepnenaukymnsp u
HakJIOHHas. CBOMCTBO MEQUAHbI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, TPOBEAEHHON K
rurnorenyse. [IpsmMoyronbHeIi TpeyroJbHUK ¢ yriioM B 30°.

OxpyKHOCTH



[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTD,
paguyc, quaMeTp, XopJla, UX CBOWCTBA. B3anmHOe pacnosioxkeHne OKPYKHOCTU U
npssmor. KacarenbHas M cekymas K OKPYKHOCTH. OKpy»KHOCTb, BIMCAaHHAs B
yroui. [Ipocrelinme nocTpoeHus ¢ MOMOIIBIO HUPKYJIS U TUHEUKH.

I'eomeTpuveckue MecTa TOYEK

IIoHATHE O reoMeTpuYecKOM MecTe To4eK. [Ipumepsl reoMeTpuYecKux MeCT
TOYEK HA TUIOCKOCTHU. bUCCEKTpHCa yriia U CEpEAUHHBIN MEPIICHIUKYIISIP K OTPE3KY
KaK IeoOMEeTpUYeCKHe MecTa TodeK. OmnucaHHas OKPYKHOCTb TPEYTOJIbHHKA, €€
LEeHTp. MeTo reOMeTpUYeCKUX MECT TOYEK IIPU PELLIEHUN T€OMETPUYECKUX 3a4ad.

ITocTpoeHus ¢ MOMOMILIO HMPKYJIS U JIUHEHKHU

Ucropuueckue cBeaeHusi. OOOCHOBAHUS MPOCTEUIIUX MOCTPOEHUH, 3Tarlbl
3a/1a4M HA MOCTPOEHUSI, PELICHUE 3a7a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpéxyroJabHUKH

[lapamnmenorpamm, €ro mnpu3HaKW U CBOWCTBA. [IpsAMoyroiabHUK, pPoMoO,
KBaJIpaT, UX MPU3HAKKU U CBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpamenwms, €€
CBOMCTBaA M npu3HaKu. [IpsmoyronbHas tpaneuus. CpeaHss TUHUS TPANCLUH.

CpenHsiss MMHUA TPEyrojibHUKAa. METOol yABOEHUS MEANAaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceueHun MeIMaH TPEyTrOJbHHKA.

Teopema @aneca, Teopema O MNPONOPLUMOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa AJ1s1 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpanbHO-CUMMETPUYHBIEC (PUTYPHI.

IToxooue

[TogobGue TtpeyronpHUKOB, Kodbhdumuent mnomodus. I[lpmsHaku momOOMS
TPEYroJbHUKOB. [IpuMeHeHue mom00usT TpPU PEIICHUH TECOMETPUUYECKHX U
MPAKTUYECKUX 3a/1a4.

IInomann

[Tonatue o miomaau. CBoHMCTBa MUIOHIAJEd TeoOMETpUYECKUX (Quryp.
[Ipocreiimme GhopMybl 7S IUIOMIANA TPEYTOIbHUKA, MapajieiorpaMMa, poMoa u
tpaneruu. [Inomaau mogoOubIx Guryp. OTHOIIEHUE TUIOIIAACH TPEYTOIHHUKOB.

Teopema IIudaropa

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUn
MMPAKTUYECKUX 3aa4.

DJIeMeHTbl TPUTOHOMETPUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHI€HC OCTPOro yIJia MPSMOYTOJbHOIO
TpeyrojbHuka. Tpuronomerpuueckue ¢yuknun yraos B 30°, 45° u 60°
[IponopuroOHaNBHBIE OTPE3KH B IPSMOYTOJILHOM TPEYTOJIbHUKE.

YTribl ¥ 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTBIO



BrycanHble M LIEHTpalIbHbIE YIUIBI, YIOJ MEXIy KacaTeJIbHOM M XOpJOM.
VYriuel MEXIy XOplaMu U CEeKyUIMMH. BIucaHHbIE M ONUCaHHBIE OKPY>KHOCTHU
TPEYroJIbHUKAa M 4YeThIpEXYyrodpHUKH. CBOWCTBA W MNPU3HAKA BIKUCAHHOTO
YeThIPEXYTOJIbHUKA. B3anMHOE pacnonokeHue naByX OKpyxkHocter. Kacanwme
okpyxHOcTell. O01i1e KacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Pemrenue TpeyroibHUKOB

Cunyc, xocuuyc, Ttanreic yramoB or 0° go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  TOXKIECTBO. ®opmynbsl  npuBeAcHUs.  PemieHue
TPEyTrOJbHUKOB. TeopemMa KOCHMHYCOB W Teopema CHHYCOB. Pemrenue
MPAKTUYECKUX 33/1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.
Peuienue 3a1ay reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopmysibl I8 IUIOWIAAM  TPEYTrOJIbHHKA,
napasienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna miomamu
BBIITYKJIOTO YETBIPEXYTOIbHUKA.

ITono6ue TpeyroiLHUKOB

Xopabl W MOAOOHBIE TPEYrOJIbHUKU B  OKpYKHOCTH. Teopema o
MIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacarenbHOW. [IpruMeHeHue Npu pelieHur reOMETPUUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTun.

MeToa KOOpAMHAT

VYpaBHeHUEe NMpAMON Ha TUIOCKOCTU. YTJIOBOM KO3 UIMEHT U CBOOOIHBIN
YJI€H, WX TEOMETPUYECKUN CMbICI. [lapamnensHOCTP W NEPNECHAMKYISIPHOCTH
npsMBIX (4epe3 yriioBod KO3 (OUILIMEHT).

YpaBHEeHHE OKpPYKHOCTH. HaxoxaeHue 1iepeceueHnuid OKpPYKHOCTEHM W
IpsAMBIX B KoopauHarax. PopMysa pacCTOsHUA OT TOYKHU 10 npsmoiu. [lnomans
napajuienorpaMma B KOOpJMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexkTopsl

Bektopel Ha miockoctu. CloXK€HHME W BBIYMTAHHWE BEKTOPOB — IMpaBUja
TPEYTOJbHUKA U MapajuiesiorpaMMa. ¥ MHOXKEHHE BEKTOpa Ha yucio. KoopauHaTsel
BekTOpa. CJIOKEHHE Y BBHIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpAa Ha YHUCIO B
KoopauHatax. [[puMeHeHne BEKTOPOB B (PU3HKE, IICHTP Macc.

[Tonatue o Oasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpOB Mo 0Oas3ucy.
CkansipHo€ TpPOU3BEACHUE BEKTOPOB, T'€OMETPUUECKUN CMBICI U BBIPAXKECHHE B
JEKapTOBBIX KOOpJAWHATaX. JMCTpUOYTHBHOCTH CKaJSIPHOTO MPOU3BEICHHUS.
CkansipHoe TnpoM3BeACHHME U IpoeuupoBaHue. [IpumeHeHHe CKaIsIpHOrO



MPOU3BEACHUSA BEKTOPOB I HAXOXIECHUS [JUJIMH W yrIoB. PemeHue
r€OMETPUYECKUX 3a/1a4 C MOMOUIBIO CKAJIIPHOTO IMPOU3BECHUS.

JIIMHA OKPYKHOCTH M IVIOWIAAb KpPyra

[IpaBunbHbIE MHOTOYTOJBHUKHM. JlnmmHa oOKpyxkHOCTH. I'pamycHas u
panuaHHas Mepa yIja, BBIYMCICHHME JUIMH Oyr OKpyxkHocTed. [lmomans kpyra,
CeKTopa, cermeHTa. Mcropuyeckue cBeieHus 00 U3MEPEHUU JJIMHBI OKPYKHOCTU U
IJIOIIAIA KPYTa.

JIBUKEHM S TUIOCKOCTH

LentpanbHas cummetpus. LlenTpanbHo-cummeTpuunbie (urypsl. [ToBopoT.
OceBag cummerpusa. PuUryppl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN IEPEHOC.

[lonarue nBWXEHUS W €ro cBoicTBa. PaBeHcTBO Quryp. IlposiBnenus
CUMMETPUM B NPUPOJE, KUBOIIMCH, CKYJBNOType, apxurekrype. Kommosuuun
JBUKeHUH (mpocTteimme npuMepsl). [[puyMeHeHne B reoMeTpUYECKHX 3a/1a4ax.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA 1TPOI'PAMMDBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJEHHOM YPOBHE
OCHOBHOT 'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS MPOrpaMMbl MO MaTEMaTHUKE
XapaKTEepU3yIOTCS B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

MPOSIBJICHUEM MWHTEpeca K TMPOUNUIOMY M  HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM  OTHOUIEHHEM K  JIOCTIXKEHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa’aaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN T'paKJaHWHA U peajiu3alliu ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C IPAaKTUYECKHUM IPUMECHEHUEM JOCTMKEHHM HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLHUIIOB B IEATEIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIUTAHUSA

YCTAaHOBKOM Ha aKTMBHOE YYAaCTUE B PEIICHUM MPAKTUYECKUX 3a7a4
MAaTeMaTUYECKOW HAaIMpPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOTO
oOpa3oBaHMsl Ha TMPOTSHDKEHUHM BCEHM JKU3HU I YCHEIIHOW MpodecCHOHATbHON
NEATETPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

CIIOCOOHOCThIO K OSMOILMOHAJIBHOMY W  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pPacCY>KICHUM, YMEHUIO BHUJIETh
MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOIO MMO3HAHMS:

OpUEHTaUMel B JECATEIbHOCTH HA COBPEMEHHYIO) CHUCTEMY HAYYHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOIecTBa, MOHMMAHMEM MAaTEMaTUYeCKOW HAyKHM Kak cdepbl YelOoBEYECKON
JNEATENbHOCTH, 3TANOB €€ Pa3BUTHUS WM 3HAYMMOCTH ISl PA3BUTHUS LMBUJIA3ALINH,
OBJIQZICHUEM SI3BIKOM MAT€MAaTUKH M MAaT€MaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
MO3HAHUS MHUPA, OBJIAJCHUEM HAaBBIKAMH UCCIIEA0BATEIBCKON IESITEIbHOCTH;

6) ¢pusnmueckoro BocnuraHusi, GOPMHUPOBAHNS KYJIbTYPbl 310POBbS H
IMOIMOHAJILHOIO 0JIArONmoJy4Yns:



TOTOBHOCTBIO IIPUMEHATH MaTEMaTHYECKUE 3HAHUA B HHTEPECAX CBOETO
3I0pOBbs, BEAEHUSA  370pOBOro  oOpa3a KU3HU  (30pOBOE  IUTaHHE,
cOQJIaHCUPOBAHHBIM pEXUM 3aHATHH M OTAbIXa, peryjsipHas ¢uznueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKAa pPEQIEKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOr'o e IpaBa JAPYyroro 4yeioBeKa;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMSA:

OpUEHTalMEel HAa TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUU IS pellieHus 3a1ad
B 00JIaCTU COXPAaHHOCTH OKpY>Karollell cpepl, IJIAHUPOBAHUS MOCTYNKOB U
OLICHKM HUX BO3MOJXKHBIX IIOCJIEACTBUM I OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
IJI00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTeH UX PEIICHuUs;

8) ajanTanuM K U3MEHAIIMMCH YCJOBUSAM COLMAILHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IPYIHX JIOJAeH, NpuoOpeTarb B COBMECTHOW AESITENBbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIBITA APYTHX;

HEO0OXOANMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYJIMPOBATH HJIEH,
MOHSATHUS, TUNIOTE3bl 00 0OBEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI3OB, TPEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAEMble pEIICHUsT U ACUCTBUS, (OPMYyIHPOBATh U OICHUBATh PHUCKU U
HoCNeACTBU, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBOEHHS MPOrpaMMbl MO0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero o6pazoBanus y o0ydaromierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECST OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JICUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKAaTHBHBIMU
JIEUCTBUSMH M YHUBEPCATBHBIMH PETYJISITUBHBIMU JECHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornyeckue aeicTBUA:

BBISIBJISITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TIOHSATWUM, OTHOIICHUH MEXIy TMOHATUSAMH, (PopMyIUpOBaThH
OmpeIeSICHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJ1acCUUKAIUU,
OCHOBAHUSI /11 00OOIIECHHS U CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;



BOCIIpUHUMATh,  (QopMyJIupoBaTh U  IPEOOPA3OBBIBATh  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIOJCHHUIX W YTBEPXKIACHUSAX, Mpejiaratb KPUTCPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUHNL;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHH, YMO3aKIIFOUCHUH 110 aHAJIOTUH;

pa3dupaTh JA0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHWH (TIpSIMbIE U OT
IPOTUBHOTO), MPOBOJIUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX
(bakToB, BBICTpaWBaTh APTyMEHTAIMIO, MPUBOAUTH MPUMEPHI W KOHTPIPUMEDHI,
IPUMEHSATh METOJ] MAaTeMaTUYeCKOW MHAYKIIMH, OOOCHOBBIBaTH COOCTBEHHbBIE
paccyXJ1eHus;

BbIOMpaTh cmoco0 pemieHus y4deOHOM 3ajayu  (CpaBHHUBATh HECKOJBKO
BapHMaHTOB  pEUICHHs, BbIOMpaTh Haumbojee  MOAXOAAUUMH ¢  y4&ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBarejbcKue 1eHCTBUA .

UCIIOJIb30BaTh BOINPOCHl KaK HCCIENIOBATEIbCKUI WHCTPYMEHT MO3HAHUA,
bopMynupOBaTh  BONPOCHl,  (PUKCHPYIOUIME  MPOTUBOpEUUE,  MOpodieMy,
CaMOCTOATENILHO YCTAHABIIMBaTh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJIUTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBEAEHHOIO  HAONIOACHMS, HWCCIEAOBAHMS, OSKCIEPUMEHTa,  OLICHUBATh
JIOCTOBEPHOCTH TOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIIECHHUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIEcca, a TaKXKe BbIIBUTaTh
MPEIMOIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

PabGora c nundopmanueii:

BBISIBIIATh HEJOCTAaTOYHOCTh W M30BITOYHOCTH HMHGOpMAIMK, JaHHBIX,
HEOOXOAMMBIX JIJIs PEIICHUS 3a1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh W HHTEPIPETHPOBATH
UHGOPMAITUIO PA3TMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

BBHIOMpATh (QopMy mTpenacTaBieHUs HWHPOpPMAIMM W  WUIIOCTPUPOBATH
perraemMbIe 3a/1adu CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U uX KOMOMHAIMSMUY;

OILICHMBATh HAAEKHOCTh HHPOPMAIMH 1O KPUTEPHUSM, MPEIIOKCHHBIM WIIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHMKaTHBHBIE YHHMBepPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATh U (POPMYIUPOBATH CYKIEHHS B COOTBETCTBUU C YCIIOBUSIMU U
HesIMM  OOILLEHUs], SICHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSICHEHUS IO XOJy PELICHUS 3a7auH,
KOMMEHTHPOBATh NOJIyYEHHBIA PE3YJIbTAT;

B Xoj€ 00CyXJIeHHus 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYkIaeMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHUSA C CYXICHUSIMH JIPYyTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4le M CXOJCTBO IMO3ULIMHA, B KOPPEKTHOU (opme
(GbopMyIIMpPOBATh Pa3HOTIACHS, CBOM BO3PAXKECHUS;

MIPEACTABIISITh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIEPUMEHTA, HCCIIE0BaHNU,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALUN U OCOOCHHOCTEN ayAUTOPUH;

MOHUMAaTh M MCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIBHON
paboThl MpU peHIeHHH Y4YeOHBIX MaTeMaTHYeCKHUX 3a/Jay, MPUHUMATH IIeJb
COBMECTHOH JEsTEeNbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenensaTb BUIbl padOT, AOrOBAPUBATHCS, 0OCYXkAAaTh IPOLECC U PE3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPyHHoOBBIX (hopmax padoThl (00CykAeHUS, OOMEH MHEHUH,
«MO3rOBBIE INTYPMBD» W HHBIE); BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHHUPOBAaTh CBOM JEHCTBHA C JPYTMMH WIEHaMH KOMAaH[bl, OLICHUBAaTh
KauecTBO pe3yJibTaTa M KauecTBO CBOEro BKJIaJa B OOWIMN pe3yibTaT Mo
KpUTEpHUsM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIC yUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBUSIBJIATH MPOOJIEMBI JIJISl PEHICHUS] B JKM3HEHHBIX M yYE€OHBIX CHUTYalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPHUHATHS pelIeHU (MHAUBUYJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIbHO COCTaBJISATh IUIAH, alTOPUTM pelieHus 3afadud (WJId ero
4acTh), BBIOMpATh CHOCOO pelieHus ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pelIeHi ¢ y4€TOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIA HHTEJLJIEKT:

BJIa/IETh CIOcO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
penIeHusl MaTeMaTUYECKOM 3a/1au, CAMOMOTHUBALIUU U PEPIIEKCUU;

MIPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELIEHUN 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHHMBATh COOTBETCTBUE pPE3yJibTaTa JIEATEIbHOCTH MOCTABICHHON LENHU U
YCIIOBUSIM, OOBSACHATh NPUUYMHBI JOCTUKEHUS WIM HETOCTHXKEHUS 11€TIU, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXXATh 3MOLMHM NPH H3YYECHUH MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
JaBaTh SMOLMOHAIBHYIO OLEHKY PELICHUS 3aJa4H.

INPEAMETHBIE PE3YJIBTATBI

K koHIry 00yuenus B 7 kjacce 00yyaromuiics MOTYUUT CIASAYIOIINUE PEAMETHBIC
pE3ybTaThI:

Pacrio3naBaTh U3y4E€HHBIE TEOMETpUYECKHE (UTYPBI, ONPEACNATh UX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPHI, BBIIOJIHATH
YEpTEXKHU MO YCIOBUIO 3adaud. M3mMepssTh JUHEHHBIE W YIJIOBBIE BEJIMYHHBI.
Pemiats 3a1a4n Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenarb NpUKUAKY U OLUEHKY JMHEHHBIX W YIJIOBBIX BEJIUYHMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIAHBIX O0BEKTOB. Paznuuarh pa3Mepbl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonb3oBaThCs NpPHU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, HCIOJb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a/1a4.

[IpoBOINTH JTOTMYECKHUE PACCYKIEHUS C HCIIOJIB30BAHUEM I€OMETPUUYECKHX
TEOPEM.

[Tonb30oBaThCs TpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJIMaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIHHOTO
TPEYroJIbHUKA, B PEIIEHUH FT€OMETPUYECKHX 3a/1ay.

OmnpenensTs napajiebHOCTh MPSMBIX C TIOMOIIBIO YIIIOB, KOTOPBIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTs MapauiedbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
pacCTOSTHUM OT TOYEK OJHOU MPSIMOM 10 TOUYEK JAPYrOr MPSMOM.

PemaTe 3a1aumn Ha Ki1eT4aTol Oymare.

[IpoBONTH BBIYMCIECHUS W HAXOAWTb YHUCJIOBbIE M OYyKBEHHbIE 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 33Jadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHMKOB, CBOWCTB YIJIOB, O0Opa3oBaHHBIX INpU
NEPECEUCHUH JBYX NapajUIebHBIX MpsAMbIX ceKyled. Pemats mnpaktuyeckue
3aJlayu Ha HaXOXJICHHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OHMCCEKTPHUCY yIJIa U CEPEINHHBIN NEPIEHANKYIIAP K OTPE3KY KaK FT€OMETPUYECKUE
Mecta Touek. [lonb3oBaThesa noHaTruem reomerpuieckoro Mmecra touek (I'MT) npu
JI0Ka3aTeNIbCTBE TE€OMETPUUECKUX YTBEPXKICHUN U ITPU PELICHUU 3a]1a4.



DopMyIupOBaTh OMPEACICHUS OKPYKHOCTHM W Kpyra, XOpJbl W JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOWCTBAMH. Y METh JOKA3bIBATh U MPUMEHATH
3TH CBOMCTBA MPHU PEILICHUU 3a]a4.

Brnagete moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ meHTp. JloKa3pIBaTh U MCIOJIB30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IMEPECEKAIOTCS B OJIHOM TOYKE, U O TOM, YTO CEPEIUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJJHON TOUKE.

Brnagers noHATHEM KacaTelbHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KAacaTeJIbHOW U paJnyca, MPOBEAEHHOIO K TOYKE KACAHHS.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEIEHHBIX U3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PEIIEHUH T€OMETPUUYECKHUX 3a7ad.

Jloka3piBaTh M TPUMEHATH MPOCTEUIINE TEOMETPUUECKUE HEPABEHCTBA,
MMOHUMATh UX NPAKTUYECKUI CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C TOMOIIBIO LIUPKYJIS U
JIMHEUWKH.

K xonmy oOydyenus B 8 KkJjacce o0OydYarOmUWCS TIOMYYHUT —CIICTYIOIIHEC
MIPEAMETHBIC PE3YJIbTATHI:

Pacrno3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSI MX CBOMCTBAMH TPHU PEIICHUH T€OMETPUYECKUX 3ajad. PaznuuaTth
MIPU3HAKN W CBOWCTBA IMapajuiejiorpaMma, poMOa B MpsSMOYTOJIbHUKA, TOKa3bIBATh
WX ¥ YBEPEHHO TPUMEHSTH TPH PEIICHIUH T€OMETPHUUCCKUX 3a1ad.

Hcrnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEUaH TPEYrobHUKA (IIEHTpa
Macc) B PEIICHUH 3a]1ay.

BrangeTs moHsATHEM CcpenHel JTUHUW TPEYTONbHUKA W TPAINCIHH, TPUMCHSITH
WX CBOWCTBA NPH PEIICHWH TEOMETPUYECKHX 3aaad. Vcmonap30BaTh TeopeMmy
dajieca 1 TeOpeMy O MPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX ISl PEIICHUS
MPAKTUYECKUX 3a71a4.

Pacnio3naBaTh 1EHTpaJIbHO-CUMMETPUYHbIE (PUTYpPhl U HCMOJIb30BaTh HX
CBOICTBA IIPU pEIICHUU 3a]1a4.

Brnagets moHsTHSAMH TOM00MS TPEyTOIBHUKOB, Kod(duimeHta momoous,
COOTBETCTBEHHBIX JJIEMEHTOB MOJO0HBIX TPEYTOJIBHUKOB. IMETh TIpeICTaBICHHE O
npeoOpa3oBaHuu MOJA00Us U O MOAOOHBIX (purypax. [lonbp3oBaThCs MpU3HAKAMU
noj00usl TPEyTrOJAbHUKOB NPHU PEIICHUH T€OMETPUYECKUX 3aaad. Jlokas3wiBaTh U
MPUMEHSATh OTHOIICHHS MTPOIIOPITMOHAIEHOCTH B TIPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHsATh Mog00Me B TPAKTHICCKUX 3aavax.

BeiBomuTh ¥ HCHONB30BaTh MmpocTeiimme GOpMyabl s IJIOIIATU
TPEYToJIbHHKA, TTapajljieiorpaMma, pomMOa U Tpaneuuu. Beraucnsats (pa3andHbpIMU
cnoco0amMu) IIOMIAb TPEYTOJAbHUKA M IUIOMAM MHOTOYTOJBHBIX (UTYDP
(mosb3ysich, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIAIeH



NOJOOHBIX (UIYp U NMPUMEHATh NPU peuleHUH 3aaad. [IpuMeHsTh MOoIyyeHHbIE
YMEHUS B IPAKTHYECKUX 3a/1a4ax.

[Tonb3oBaThess Teopemoil Iludaropa ayig pemieHUss TE€OMETPUUYECKUX U
paKTU4EeCKUX 3a1ad. CTpPOUTh MAaTEMAaTHUYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnagere mNOHATHEM BIMCAaHHOTO M ILEHTPAJIBHOIO YIVIA, YIVIA MEXIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPY>KHOCTH TPEYIrOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHSTh MX CBOMCTBA NP PELLICHUH 3a/1ay.

[IpuMeHATh MONyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHUEM NOoJ00UsS W TPUTOHOMETPUU (TOJB3YACH, TJ€ HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHIly 00yueHus B 9 kiaacce 00y4aromunics MOJIyduT CIETYIOIINE TPEeIMETHBIE
pPE3YJbTATHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOAUTh C UX
NOMOILBIO Pa3JIMYHbIE 3JIEMEHTHl MPAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHue
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JITHUHBI
U YTJIbI JIsl HETAOJMUYHBIX 3HAYCHUH.

[Tonb30Batbes (popmynamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUII HAxO0XKJECHUS COOTHOUIEHWA MEXIAYy TPUTOHOMETPHUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTh TEOpPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATH UX IS
HAXO0XJICHUSI PA3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELICHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETpUYECKUX 3anad. [IpuMeHSATh MOJydYeHHBIE 3HAHUSA IpU
pPELIEHNH MPAKTUYECKUX 3a7a4.

IIprMeHATH TPUTOHOMETPHIO B 3a/1a4aX HA HAXOKJICHHUE IUIOIIAIN, BBIBOIUTH
U BIAJECTh TPUTOHOMETPUUYECKUMH (OpMyIaMu IS TUIOLIAAM TPEYToJIbHUKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOAUTh U TpUMEHATh Gopmyiy ['epona u
dbopmymy IS TUTOIIAAM BBIMYKIIOTO YETHIPEXYTOJbHUKA.

NmeTtp mpencTaBieHHE O TOMOTETHMH, MPUMEHSATH B NPAKTHYECKUX
CUTyalUsX.

Hcnonbp3oBatk Teopembl YeBbl 1 MeHenast ipy peleHny 3a1ay.

Hcnonp30BaTe TEOpEMBbl O BIMCAaHHBIX YIVIAX, YIVIAX MEXAY XOpIaMH
(CeKyIIMMM) U yTIIe MEXIy KacaTeJIbHOW U XOPAOU NP PEIIEHUH F€OMETPUUECKHUX
3amad. Jloka3plBaTh WU NPUMEHATH TEOPEMBI O NMPOU3BEICHUHM OTPE3KOB XOpIH, O
IIPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh € ypaBHEHHEM
OpsiMOM  Ha IJIOCKOCTH. Bragets mNOHATHSAMHU yriioBoro KosgduuueHta u
CBOOOJHOrO 4Yji€Ha, MOHUMATh MX T€OMETPUYECKUU CMBICI M CBS3b YIJOBOTO



koddduimenTa ¢ Bo3pacTaHMEM U YObIBAaHMEM JUHEHHON GYyHKIUHU. YMEThb
pemarb METOAOM KOOpPAMHAT 3aJayd, CBS3aHHBIE C NAPAUICIbHOCTBIO H
MEPIECHIUKYISIPHOCTHIO TMPSMBIX, MEPECEUCHUEM TMPSMbBIX, HAXOXKJICHUEM TOYEK
IIEPECEUYECHUS.

BeiBomuTh UM BIAAETh YpPaBHEHUEM OKPYKXHOCTH. Mcmonb30BaTh METOA
KOOpPJMHAT I HAXOXICHHS IEPECEUYCHUN OKPYKHOCTEW M HOpsMbIX. Branersb
dbopMmynamMu paccTOSAHMS OT TOYKH JO MPSMOM, IUIOWAAM MapajuiesiorpaMMa B
KOOpAMHATaX, UMETh NOHATHE 00 OpHEHTHUpPOBaHHOW IuIomanu. Ilonb3oBaThCs
METOJIOM KOOpJAMHAT Ha IUIOCKOCTH, NPUMEHSTh €ro TMpu pEHIeHUU
FEOMETPUYECKUX M MpPaKTUYECKuX 3anad. [IpuMeHsTh MeToJl KOOpJAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3aa4ax.

Biianerp moHSATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HAa YHWCJO, BJIAJETh NpaBWIaMHU TPEYroJbHUKA M MapauiesiorpaMMma.
Brnanerh npakTUYECKUMU HHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCA
KOOpAMHATaMH BEKTOpa. BriajgeTb CI0XEHUEM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpA HA YKCIIO B KOOPAUHATAX.

WNwmetpb nipencraBienue o 0asuce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI C T[OMOUIBIO MPOCLHUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOWICHUH. [IpUMEHSTh TMOJyYEeHHbIE 3HAHHUS B
MPOCTEUINX (PU3UUECKUX 3a/1auax.

Brnanerr moHSATHEM CKaJIsipHOTO MPOU3BEACHUS BEKTOPOB, MOHUMAaTh €0
F€OMETPUYECKUM CMBICII U YBEPEHHO TI0Jb30BaThCAd €ro BBIPAKECHUEM B
JIEKAPTOBBIX KOOpJAWHATAX. 3HATh JUCTPUOYTUBHOCTH CKAJISPHOTO MPOU3BEICHUS
U €ro CBA3b C MpOEUUpOBaHUEM. [IpUMEHSTh CKaISIpHOE MPOU3BE/IEHUE BEKTOPOB
JUIS. HAXOXKIEHUS JUIMH U YTJoB. PemaTe reoMerpryeckue 3aJayd ¢ MOMOIIbIO
CKAJIIpPHOTO Tpon3BeacHUs. VICIob30BaTh CKAIIPHOE MPOU3BEICHUE BEKTOPOB B
anredpandeckux U (pU3nYecKux 3agavax.

Brnanerh MOHSATUSIMH MPaBWIHBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH,
JUTUHBI TyTH OKPYKHOCTH M paJMaHHONW MEpPHhI yIJia, BBIYUCIATh IUIOMIA/lb Kpyra U
ero vacrer. [lonumare cmbicin uncna . [IpUMEHATh NOJNyYEHHBIE YMEHUS IIPU
pEeIIeHUN TPAKTUYECKUX 3a]ad. 3HATh HMCTOPUUYECKHE CBEACHUS 00 HM3MEpPEHHUH
JUTUHBI OKPY>KHOCTH U TUIONIAU KpyTa.

NmeTs mnpencraBieHue o MOpeoOpa3oBaHUM IUIOCKOCTH, O JIBHDKCHUSIX.
Haxonuth ocu, HEHTPHl CUMMETpUU (Uryp, IEHTPHI MOBOPOTa, HAXOIUTH
KOMITO3UIIMKM MPOCTEHIHNX MpeoOpazoBanuif. [I[puMeHATh NBMXKEHHS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUYECKHX 3a/1ad.

[IpyMeHSTh MONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE
MOJIENH JUIs 3a/1a4 peIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS



C MPUMEHEHHEM IMOA00MS W TPUTOHOMETPUYECKHX (QYHKIUH (MOJB3YsCh, TIe
HE00XO0IUMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacon JlesiTeIbHOCTD
JJIeKTPOHHbBbIE
YUYHMTEJA € y4eTOM
HaumeHoBaHMe pa3/iejioB U TeEM (undposbie) .
Ne i/t KoHTpoJabHbIE paboueii
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI NMPOrpamMMbl
pecypcsl
BOCIIMTAHUS
Hauana reomerpuu. I[Ipocreimme obecreunTth
reoMeTpHYECKHE (PUTYPhI M MX CBOMCTBA. 28 1 bubimoreka [IOK yCTaHOBJICHNE
" JOBECPUTECIIbHBIX
3MEPEHHE T€OMETPUUECKUX BEIIMYUH oTHOmICHMH  MeNTY
TpeyroasHUKH 19 1 yUHTENIEM M €r0
YCHUKaMH
[TapannensHocTs. CyMMa yIiioB Y ’
15 1 CIOCOOCTBYFOLIIMX
MHOT'OYTOJIbHUKA MO3HTHBHOMY
[IpsimoyroibHBIE TPEYTOJIBHUKHU BOCIIpUATHIO
F 1 ydyaluMucsa
€OMETPHUUYECKHE HEPABCHCTBA TpeGoRanmi W TPOCHG
OxkpyxHocTb. ['eomMeTpuueckue mecra YUHTEIIS,
Toyek. [IoCcTpoeH s ¢ TIOMOLIBIO LIMPKYJISL 18 1 TIPUBJICHCHHIO uX
o BHUMaHUA K
1 JTMHCHKH o0cyxkaaeMoi Ha
ypoke  wuH(MOpMAaIHH,
AKTHBU3alluN ux
II03HABATENBHON
JACATCIBHOCTH,
- o0yK1aTh
[ToBTOpenue, 06o0IICHNE, 10 1 [LIKOJIBHHUKOB
cUCTeMaTU3alus 3HaHUI coOmogate Ha YpOKe
oOmIenpuHATHIE
HOPMBI IIOBCACHHUA,
npaBuiia OOLICHHS CO
CTapInMn

(yuuTensimn) u



CBEpCTHUKaAMHU

(IIKOTPHUKAMM),
MPUHIUTIBL  y4eOHOH
JIICTTUTUTAHBI u
caMOOpraHu3aluy,
NPUBJICKATh BHUMAHUS
HIKOJIbHUKOB K

LHEHHOCTHOMY acIeKTy
M3y4yaeMbIX Ha ypOKax
SBJICHUH, OpraHu3auus
ux paboThl c
MOJIy4aeMOd Ha YpOKe
COLMAIFHO 3HAYUMOKN
uHQOopMarmen -
WHUIHUUPOBAHUC €C
o0cyxKIeHus,
BBICKA3bIBAHUS
ydyaluMucs CBOCTO
MHEHUS TI0 €€ TOBOLY,
BEIPa0OTKH CBOETO K
HEll OTHOIIICHMS,

- UCIIOJIb30BaTh
BOCIIUTATENIbHBIC
BO3MOKHOCTH
cofiepkaHus y4eOHOTro
npeaMera qyepe3
JEMOHCTPALIUIO JETAM
PUMEPOB
OTBE€TCTBCHHOI'O,
TpaXkJaHCKOTO
MOBEICHUS,
IIPOSABIICHUA
YeJIOBEKOTIO0HSI u
IoOpOCepAeIHOCTH,
gepes mooop
COOTBETCTBYIOIIUX
TEKCTOB JJIsl YTCHHMS,



3aja4 JUIs  peIcHHs,
MPOOIEeMHBIX
CUTyaLH st
00CYXIIeHHUS B KJIacce
- IPUMEHSTH HA YPOKE
WHTEPAKTUBHBIC
(hopMBI paboTHI
yUaIInXCs:
WHTEIUICKTYaIIbHBIX
UTP, CTUMYIUPYIOIINX
TIO3HABATENbHYTO
MOTHUBAILUIO
MIKOJIbHUKOB;

T JIAKTHYECKOTO
Tearpa, rae
MOJIy4YeHHBIE Ha YPOKe
3HAHUSA
OOBITPBIBAIOTCS B
TearpagbHBIX
MMOCTaHOBKAX;
JIMCKYCCUH, KOTOpbIE
JIaroT yUamuMCst
BO3MO)KHOCTh
mproOpecTu OTIBIT
BE/ICHUS
KOHCTPYKTUBHOTO
Jauanora;  TPpYNIOBOH
paboTel wiu paboTHl B
napax, KOTOpbIE yd4ar
HIKOJIbHUKOB
KOMaHAHOI pabote u
B3aUMOJICHCTBHUIO c
JIPYTHMU JI€ThMU;

- BKIIOYaTh B YPOK
WUTPOBBIE TIPOIIETYPHI,
KOTOpbIE ~ TIOMOTaloT
MoJIeP>KaTh



MOTHUBAIMIO J€Teld K
MOJIYYCHUIO  3HAHUU,
HaJaKMBaHUIO
IMO3UTHUBHBIX
MEKIUIHO CTHBIX
OTHOIIIGHUH B KIacce,
IIOMOTafOT
YCTaHOBJICHHUIO
JIOOPOXKENTATEINLHOMI
atMocepsl BO Bpems

YpoOKa,

- OpTaHh30BaTh
e ctBO
MOTHBHUPOBAHHBIX u
SPYAUPOBAHHBIX
yUamuxcsi Hag X
HEYCIEeBAIOINMHU
OIHOKJIACCHUKAMH,

JIAIOILEro IIKOJIbLHUKAM
COIIMaTFHO 3HAYMMBIHN
OTBIT COTPYIHUYECTBA
¥ B3aMHOM ITOMOIIH;

-  UHUIUHPOBATh U
MOJIeP KUBATh
HCCIIEeIOBATENBCKYIO
JIEITENBHOCTE
IIKOJIEHUKOB B PaMKax
peanu3anuu AMU
I/IHILI/IBI/IILyaJ'H)HI)IX nu
TPYIIOBBIX
HCCIIENOBATEIbCKUX
MPOEKTOB, YTO JIacT
IIKOJIBHUKaAM
BO3MOYKHOCTh
pHOOpECTH HaBBIK
CaMOCTOATENIHHOIO
pernieHus



TEOPETUYECKOU

npoOIeMbI, HaBbBIK
TCHEPUPOBAHUS u
ohopMIICHUS

COOCTBEHHBIX  HJIEW,
HaBBIK YBaXXUTEIHHOTO
OTHOIIEHUSI K UYyKUM
uaesM, oQoOpMICHHBIM
B paboTax Jpyrux
HCCIIeIoBaTeIIeH,
HaBBIK  MyOMUYHOTO
BBICTYIUICHUS  TIEpe]
ayIUTOpHEH,
apryMEHTHPOBAHHUS U
OTCTauBaAHUSA cBOEM
TOYKH 3PCHUS;

- MIPOBOJIUTH
podoprueHTAITMOHHBIS
urpel.  Takux  Kak:
CUMYJISAILIAHN, JIeTIOBBIE
UTPHI, KBECTHI,
pemenue KEMCcoB
(cutyanuii, B KOTOPBIX
HEOOXOAMMO TIPUHSTH
peleHue, 3aHATh
OTIpE/IETIEHHY IO
TTO3UIIHIO),
PaCIIUPSIONINE 3HAHUS
IIKOJILHUKOB O THITax

npodeccuii, 0
crocobax BBIOOpA
npodeccuii, 0
JIOCTOMHCTBAX u
HEJOCTAaTKax TOH WU
WHOU HWHTEPECHOMN
IIKOJIbHUKaAM

npodeccnoHanbHON



JACATCIIBPHOCTH.

OBIIEE KOJIMYECTBO YACOB I10

I[TPOITPAMME 102 °



8 KUIACC

Koaun4gecTBO 4acoB

DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ KonTpoubHbie
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI
pecypcebl
UeThIpEXyTrobHUKA 22 bubmmoreka [JOK
[TonoOue 16
ITmomans 16
Teopema [Iudaropa u Hauana 18
TPUTOHOMETPHUHU
VYIuIbl U 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C 20
OKPY’KHOCTBIO
[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aIUS 10

3HAHUH

JlesiTeJIbHOCTD
YUMTEJIA C Y4eTOM
padoueit
NMPOrpamMMbl
BOCIIMTAHHS

obecneunTs
YCTaHOBJICHUE
JIOBEPUTEIILHBIX
OTHOIIEHUI MEX Ty
yUHTEIEM " €ro

YYEHHKAMH,
CHOCOOCTBYFOIIIUX
HO3UTHBHOMY
BOCIIPUSATHIO
YYaIIAMUCS
TpeOOBaHUN W MPOCHO
yUUTes,
HPUBIICICHUIO ux
BHHMAaHUS K
o0cyxnaeMoit Ha
ypoke  HH(pOpMAaLUH,
AKTHBH3ALUH ux
MO3HABaTENbHON
JeSITENIbHOCTH;

- o0y»X1aTh
HIKOJIbHUKOB
coOmIonaTh Ha ypoke
OOIIeTTPUHSTHIC
HOPMBI TIOBE/ICHUSI,
npaBmiIa OOMIEHHS CO
CTapIIMMHU
(yaurensmm) u

CBCPCTHHUKAMU



(IIKOTPHUKAMH),
OPUHLIMIBL  y4eOHOH

JHUCIUTUINHEI u
caMOOpTraHU3aIlnH,

MPHUBIIEKaTh BHUMaHUS
HIKOJIBLHUKOB K

[EHHOCTHOMY aCHEKTy
M3y4yaeMbIX Ha ypOKax
SIBIICHUIA, OpTaHU3aIus
170 paboThI c
MOJIy4aeMOd Ha ypOKe
COLMAJIBHO 3HAaYUMOM
uHpopManuen -
WHUOWUUPOBAHUC (S9]
00CyXKIeHus,
BBICKa3bIBaHUS
YYalUMICS ~ CBOETO
MHEHHS TI0 €€ TOBOLY,
BBIpa0OTKH CBOEro K
Hell OTHOIIICHMS,

- WCTIOJIH30BATh
BOCIIUTATEIILHBIC
BO3MOXKHOCTH
cofiep)aHusg yIeOHOTO
npeaMeTa gyepes
JEMOHCTPALIUIO JETIM
MIPUMEPOB
OTBE€TCTBCHHOI'O,
TpaXkJaHCKOTO
MIOBEACHUS,
IIPOSABIICHUA
YeJIOBEKOTIO0HSI u
JI00OPOCEPACUHOCTH,
uepe3 moao0p
COOTBETCTBYIOIINX
TCKCTOB JIsI YTCHHA,
3a1ad  JUIs  pelleHus,



MIPOOIEMHBIX
CUTyaLHi st
o0cyXIeHus B Kiacce
- IPUMEHSTh Ha YPOKE
MHTEPAaKTUBHbIE
(hopmBbI paboThI
y4aIIuxcsi:
MHTEJIEKTYaIbHBIX
UTP, CTUMYJIHUPYIOLINX
MIO3HABATENbHYIO
MOTHUBAILUIO
HIKOJIbHUKOB;
JUJTAKTHYECKOTO
Tearpa, e
MOJy4YeHHbIE HAa YPOKE
3HAHHSA
OOBITPEIBAIOTCS B
TearpaibHbIX
MOCTAaHOBKaX;
JIUCKYCCUH, KOTOpBIE
JaroT ydalumcs
BO3MOXKHOCTh
nproOpecTu OTIBIT
BE/ICHUS
KOHCTPYKTHBHOTO
Jauanora;  TpyNIOBOH
paboTel uau paboTHl B
napax, KOTOpbIE yd4ar
HIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICHCTBHUIO c
JIPYTUMH JIE€THbMH;

- BKJIIOYAaTh B YPOK
UTPOBBIE TPOLEAYPHI,
KOTOpblE  IIOMOTaOT
MOJIEPIKATD
MOTHBALIMIO JAETeH K



MOJYYCHUIO  3HAHUH,
HaJTKUBAHUIO
MTO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOILICHUH B KJjacce,
TTOMOTa0T
YCTaHOBJICHUIO
JIOOPOXKENATEIILHOM
armocepsl BO Bpems

ypoKa;

- OpTaHh30BaTh
nrepctBO
MOTHUBHPOBAaHHBIX U
SpYAUPOBAHHBIX
ydamuxcsa Hanqg ux
HEyCIEBAIOIUMH
OIHOKJIACCHUKAMH,

JTAIOIIETO HIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN
OMBIT COTPYZHUYECTBA
¥ B3aHMHOM ITOMOIIIH;

- HHUIUHUPOBATh U
MOJIEP>KUBATh
HCCIIeI0BATEIbCKY IO
JIeSITENIbHOCTD
IIKOJIBHUKOB B pPaMKax
peanuzanun UMH
WHAUBHUIYAJbHBIX U
TPYIIOBBIX
HCCIIEZI0BAaTEIbCKUX
MPOEKTOB, YTO JacT
IIKOJIbHUKaM
BO3MOXHOCTh
MpHOOPECTH  HABBIK
CaMOCTOSITEIILHOTO
perieHus
TEOPETUYECKOI



MpOoOIEeMBI, HaBBIK
TeHEPUPOBAHUS u
odopmIteHUs
COOCTBEHHBIX  HJICH,
HAaBBIK YBaXXUTEIHHOTO
OTHOIIIEHUS K UYyKUM
unesM, oQopMIICHHBIM
B paboTax Jpyrux
HCCIeAoBaTEICH,
HaBBIK  ITyOIWYIHOTO
BBICTYIJICHUA nepen
ayIUTOpUEH,
apryMEHTUPOBAHHUA U
OTCTauBAHUSA cBOeM
TOYKHU 3PECHMUS,;

- MTPOBOJIUTh
podoprueHTAITMOHHEIC
urpel.  Takux  Kak:
CUMYJIALU, OCJIOBBIC
UTPBI, KBECTHI,
pelieHue KeiicoB
(cutyanuii, B KOTOPBIX
HEOOXOOUMO TPHHATH
pelieHue, 3aHSThH
OTIpeIeNICHHY IO
MO3UIINIO),
pacumpsroIIye 3HaHUS
IIKOJIBHUKOB O THIIaxX

npodeccuii, 0
cnocobax BBIOOpa
npodeccui, 0
JIOCTOWHCTBAX u
HEJIOCTAaTKaX TOW WU
HHOU UHTEPECHOU
HIKOJIbHUKAM
npodeccuoHanTbpHOM

ACATCIbHOCTH.
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9 KUIIACC

KoanuecTBo 4acos

DJIeKTPOHHbIE
HauMeHoBaHUe Pa31eioB U TEM uu¢poBbIe
Ne n/m P KouTtposbHbie (1udpp )
NMPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI
pecypchl
1 Pemenne TpeyroinpbHIKOB 22 1 bubmuoreka [{JOK
2 [TooOue TpeyroibHUKOB 12 1
3 Mertona koopauHaAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPYHOCTH | ILTOWIAAb Kpyra 16 1
6 JIBM>KEHUS TITIOCKOCTH 10
; [ToBTOpeHnue, 06001IeHNE, 12 1

cUCTeEMAaTHU3aIusd 3HaHUUN

JlesiTeJIbHOCTD
YYHUTENs € y4eTOM
padoueit
NPOrpaMmabl
BOCIIMTAHMS
obecreunTh
YCTaHOBJICHUE
JIOBEPUTEIILHBIX
OTHOUICHUH  MEXAy
yuuTeNleM U ero
YYEHHKAMH,
CHOCOOCTBYFOIIIUX
MO3UTUBHOMY
BOCTIPHSITHIO
YYaIIAMUCS
TpeOOBaHUN W MPOCHO
YaUTETIS,
TIPUBJICYCHUIO ux
BHUMAaHUS K
o0cyxnaeMoit Ha
ypoke  HHpOPMAIUH,
AKTHBH3ALUH ux
MO3HABaTENbHON
JeSITENIbHOCTH;

- o0y»X1aTh
HIKOJIbHUKOB
coOmIonaTh Ha ypoke
OOIIeTTPUHSTHIC
HOPMBI TIOBE/ICHUSI,
npaBuiia OOLICHUS CO
CTapIIUMHU
(yaurensmm) u

CBCPCTHHUKAMU



(IIKOTPHUKAMH),
OPUHLIMIBL  y4eOHOH

JHUCIUTUINHEI u
caMOOpraHU3aIlny,

MPHUBIIEKaTh BHUMaHUS
HIKOJIBLHUKOB K

[EHHOCTHOMY aCHEKTy
M3y4yaeMbIX Ha ypOKax
SIBIICHUIA, OpTaHU3aIus
170 paboThI c
MOJIy4aeMOd Ha ypOKe
COLMAJIBHO 3HAaYUMOM
nHpopMarmen -
WHUOWUUPOBAHUC (S9]
00CyXKIeHus,
BBICKa3bIBaHUS
YYalUMICS ~ CBOETO
MHEHHS TI0 €€ TOBOLY,
BBIpa0OTKH CBOEro K
Hell OTHOIIICHMS,

- WCTIOJIH30BATh
BOCIIUTATEIILHBIC
BO3MOXKHOCTH
cofiep)aHusg yIeOHOTO
npeaMeTa gyepes
JEMOHCTPALIUIO JETIM
MIPUMEPOB
OTBE€TCTBCHHOI'O,
TpaXkJaHCKOTO
TIOBEACHUS,
IIPOSABIICHUA
YeJIOBEKOTIO0HSI u
JI00OPOCEPACUHOCTH,
uepe3 moao0p
COOTBETCTBYIOIINX
TCKCTOB JI1 YTCHHAI,
3a1ad  JUIs  pelleHus,



MIPOOIEMHBIX
CUTyaLHi st
o0cyXIeHus B Kiacce
- IPUMEHSTh Ha YPOKE
MHTEPAaKTUBHbIE
(hopmBbI paboThI
y4aIIuxcsi:
MHTEJIEKTYaIbHBIX
UTP, CTUMYJIHUPYIOLINX
MIO3HABATENbHYIO
MOTHUBAILUIO
HIKOJIbHUKOB;
JUJTAKTHYECKOTO
Tearpa, e
MOJy4YeHHbIE HAa YPOKE
3HAHHSA
OOBITPEIBAIOTCS B
TearpaibHbIX
MOCTAaHOBKaX;
JIUCKYCCUH, KOTOpBIE
JaroT ydalumcs
BO3MOXKHOCTh
nproOpecTu OTIBIT
BE/ICHUS
KOHCTPYKTHBHOTO
Jauanora;  TpyNIOBOH
paboTel unu paboThl B
napax, KOTOpbIE yd4ar
HIKOJIbHUKOB
KOMaHJHOH paboTe u
B3aUMOJICHCTBHUIO c
JIPYTUMH JIE€THbMH;

- BKJIIOYAaTh B YPOK
UTPOBBIE TPOLEAYPHI,
KOTOpblE  IIOMOTaOT
MOJIEPIKATD
MOTHBALIMIO JAETeH K



MOJYYCHUIO  3HAHUH,
HaJTKUBAHUIO
MTO3UTHBHBIX
MEKITMIHOCTHBIX
OTHOILICHUH B KJjacce,
TTOMOTa0T
YCTaHOBJICHHUIO
JIOOPOXKENATEIILHOM
armocepsl BO Bpems

ypoKa;

- OpTaHh30BaTh
nrepctBO
MOTHBHPOBAaHHBIX U
SpYAUPOBAHHBIX
ydamuxcsa Hanqg ux
HEyCIEBAIOIUMH
OIHOKJIACCHUKAMH,

JTAIOIIETO HIKOJIbHUKAM
COLIMAJIBHO 3HAYUMBIN
OMBIT COTPYZHUYECTBA
¥ B3aHMHOM ITOMOIIIH;

- HHUIUHUPOBATh U
MO IeP>KUBATh
HCCIIeI0BATEIbCKY IO
JIeSITENIbHOCTD
IIKOJIBHUKOB B pPaMKax
peanuzanun UMH
WHAUBHUIYAJbHBIX U
TPYIIOBBIX
HCCIIEZI0BAaTEIbCKUX
MPOEKTOB, YTO JacT
IIKOJIbHUKaM
BO3MOXHOCTh
MpHOOPECTH  HABBIK
CaMOCTOSITEIILHOTO
perieHus
TEOPETUYECKOI



MpOoOIEeMBI, HaBBIK
TeHEPUPOBAHUS u
odopmIteHUs
COOCTBEHHBIX  HJICH,
HAaBBIK YBaXXUTEIHHOTO
OTHOIIIEHUS K UYyKUM
unesM, oQopMIICHHBIM
B paboTax Jpyrux
HCCIeAoBaTEICH,
HaBBIK  ITyOIWYIHOTO
BBICTYIJICHUA nepen
ayIUTOpUEH,
apryMEHTUPOBAHHUA U
OTCTauBAHUSA cBOeM
TOYKHU 3PECHMUS,;

- MTPOBOJIUTh
podoprueHTAITMOHHEIC
urpel.  Takux  Kak:
CUMYJIALU, OCJIOBBIC
UTPBI, KBECTHI,
pelieHue KeiicoB
(cutyanuii, B KOTOPBIX
HEOOXOOUMO TPHHATH
pelieHue, 3aHSThH
OTIpeIeNICHHY IO
MO3UIINIO),
pacumpsroIIye 3HaHUS
IIKOJIBHUKOB O THIIaxX

npodeccuii, 0
cnocobax BBIOOpa
npodeccui, 0
JIOCTOWHCTBAX u
HEJIOCTAaTKaX TOW WU
HHOU UHTEPECHOU
HIKOJIbHUKAM
npodeccuoHanTbpHOM

ACATCIbHOCTH.
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IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

HcTopusi BOBHUKHOBEHUS U Pa3BUTHUSA
reOMEeTpUH

Hauanbnusie nonstust reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

Hauanpublie nousaTus reometpun. Touxka,
psiMasi, OTPE30K, JIyd

[TonsiTre 06 akcuome, Teopeme,
JI0Ka3aTesIbCTBE, ONPEIEICHNN, CBOMCTBE,
MIPU3HAKE

B3anMHOe pacnosioxeHue To4eK Ha
npsmoii. I3mepeHue JimHbl 0Tpe3Ka,
paccTOsSIHUE MEXy TOUKAMU
B3anMHOe pacnosnioxeHue To4eK Ha
npsMoi. M3MepeHune JUIMHBI OTpe3Ka,
paccTosiHuE MEXy TOUKaAMH
B3aumHoOe pacnonoxeHue Touek Ha
npsMoii. M3MepeHune JuIMHBI OTpe3Ka,
paccTosiHuE MEXy TOUKaAMH
[TosyrmutockocTs 1 yroi. Buasl yrios.

I/I3M€peHI/Ie BCJIMYHH YTJIOB

[TonynnockocTs u yroiyi. Buasl yrios.

KoauuyecTBo yacoB

Bcero

KonTtpoabHbie
padoThI

DJIEeKTPOHHbIE

undgposbie
o0pa3oBaTe/bHbIE

pecypchl

bu6mmoreka [IOK



I/I3MepeHHe BCJIMYHH YTJIOB

[TomynnockocTs u yroiyi. Buasl yrios.

10 W3mepenue BeIUYNH YIIIOB
BeprtukanbHbie U CMEKHBIE YTIIBL.

11 [TapauienbHbIE ¥ IEPIICHINKYJISIPHBIE
psIMbIe
BepTtukanbHbie U CMEXHBIE YTIIbL.

12 [TapannenbHble U NEPIIEHIUKYIISPHBIC
psIMbIC
BepTukanabHble U CMEKHBIE YTJIbL.

13 [TapanienbHble U NEPIIEHIUKYIISIPHBIE
psIMbIC
BepTukanabHble U CMEKHBIE YTJIbL.

14 [TapatenbHbIE M IEPIICHIUKYJISIPHBIC
npsiMble
BepTtukanbHbie U CMEXKHBIE YTIIBL.

15 [TapamtensHbIE ¥ IEPIICHIUKYJISIPHBIC
npsiMble

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yrira

19 Jlomanas. Bunpl nomassix. J{nuHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. [{nuHa
JIOMaHOU
Muoroyronsauku. [lepumetp

21 MHOTOYTOoJIbHUKA. [[OHATHE O BBITYKIIBIX

1 HEBBIITYKJIBIX MHOTI'OYT'OJIBHHKAX




22

23

24

25

26

MmuoroyronsHuku. [lepumerp
MHOIoyrojpHuka. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

Muoroyronsauku. [lepumetp
MHOToyrojibHuka. [IoHATHE O BBIMYKIIBIX
1 HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

Muoroyronsauku. [lepumetp
MHOToyrojibHuka. [IoHaTHE 0 BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
Muoroyronsauku. [lepumetp
MHOTOYroJibHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
WNHCcTpyMEHTBI U1 U3MEPEHUN U
MMOCTPOEHUI

27

28

29

30

31

32

33

NHCcTpyMEHTHI 111 U3MEPEHUMN U
MMOCTPOEHUI

Kontponbnas padota mo Teme "Hauana
reometpuu. IIpocreiimue
reoMeTpuueckue GUrypsl ¥ UX CBOMCTBA.
W3mepenue reometpudeckux guryp"
Menuana, 6ucceKTpuca 1 BhICOTa
TPEYrOJIbHUKA

Menunana, GuccekTpuca 1 BbICOTa
TpPEeyrojJbHUKa

PaBeHCTBO TpeyrobHUKOB

IIepBblil U BTOpOM PU3HAKKU PABEHCTBA
TPEYrOJbHUKOB

IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA



TPEYTroJIbHUKOB

[IepBbIii 1 BTOpOM IPU3HAKU PABEHCTBA

34
TPEYrOJIbHUKOB

35 IIepBblil U BTOPOM IPU3HAKKU PABEHCTBA
TPEYTOJIbHUKOB

36 IIepBblil 1 BTOpOY IIPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOEIpeHHBIE TPEYTOJIBHUKH U UX
CBOMCTBa

39 PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 ITpu3Hak paBHOOEIPEHHOTO
TPEYrOJIbHUKA

a1 [Tpu3Hak paBHOOEAPEHHOTO
TPEYTOJIbHUKA

42 TpeTuit npu3HaK paBeHCTBA
TPEYTrOJIbHUKOB

43 TpeTtuit npu3Hak paBeHCTBA
TPEYrOJIbHUKOB

44 TpeTtuit npu3HaK paBeHCTBA
TPEYTOJIbHUKOB

45 @urypsl ¢ oceBoit cummerpuen. lpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE

46 ®durypsl ¢ oceBoil cumMmerpueil. [Ipumepst
CUMMETPHUHU B OKPYKAIOIIEM MUPE

47 KonTponbHas pabota o teme



"TpeyroapbHukn"

48 [MTapannenbHOCTh IPSMBIX 1

49 CBoiicTBa U NPU3HAKY MapaIeIbHbBIX 1
IPSIMBIX

50 CaoiicTBa ¥ MPU3HAKU MAPATIIETBHBIX 1
NPSIMBIX

51 CBoiicTBa M IPU3HAKH MTapaUICITBHBIX 1
HPSMBIX

59 CBoiicTBa U IPU3HAKY MapaIeIbHBIX 1
HPSIMBIX

53 CBolicTBa M MPHU3HAKY MapaJLIEITBHBIX 1
IPSIMBIX

54 CBoiicTBa M IPU3HAKH MTapaUICITHHBIX 1
IPSMBIX

95 CymMa yriioB TpeyroJibHUKa 1

56 CyMMa yTJIOoB TPEYToJIbHUKA 1

S7 Bremnue yribsl TpeyrojibpHUAKa 1

58 BHelnue yriel TpeyrojipHUKa 1
CyMMa BHYTPEHHHUX yTJIOB

59 MHOTOYTOJIbHUKA ¥ CYMMa BHEIITHHX 1
YTJIOB BHIITYKJIOTO MHOTOYTOJIbHHKA
CymMa BHYTPEHHHUX yTJIOB

60 MHOTOYTOJIbHUKA ¥ CyMMa BHEIITHUX 1
YTJIOB BHIITYKJIOTO MHOTOYTOJTFHHKA
CyMMa BHYTpPEHHUX yTJIOB

61 MHOTOYTOJIbHUKA M CyMMa BHEIITHUX 1

YTI'JI0B BBIITYKJIOTO MHOTI'OYT'OJIbHUKA



Konrponsnas pabora no reme

62 "[TapasnensHocTs. CyMMa yIiioB
MHOTOYyTroJibHUKa"

63 [Tpu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJILHUKOB

64 [Tpu3HaKu paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB

65 [lepnieHIUKyIsIp ¥ HAKJIOHHAsS
CBoiicTBO MeIMaHbI MIPSIMOYTOJIBHOTO

66 TpPEYroJbHUKA, TPOBEAEHHOMN K
TUIIOTEHY3€e
CBOiICTBO MeMaHbI MIPSIMOYTOIHLHOTO

67 TpEyTOIbHUKA, TPOBEAEHHOM K
TUIIOTEHY3€

68 [IpsAMOYTOIBHBIN TPEYTOJNBHUK C YTJIOM B
30 rpamycoB

69 IIpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpamycoB

70 CoOTHOUIEHUSI MEXKIY CTOPOHAMU U
yIJaMHy TpeyrojJbHHUKa

71 CooTHOLIEHUSsI MEXKIY CTOPOHAMHU U
yTJIaMHy TPEYTOJbHUKA

79 HepaBeHCTBO TpeyrojabHUKa.
HepaeHcTBO 0 1yIMHE TOMaHOU
HepaBeHCTBO MeXy EPIEHIUKYIISPOM U

73 HaKJIOHHOH. PaccTosiHue OT TOukH 10
IpsAIMOI

74 KontponbHas paboTa mo teMam




"[IpsiMOyroOsbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHCTBA"

OKpY>KHOCTb, XOP/JIbI U TUAMETPHI, UX

75 N
CBOMCTBa
76 OKpyXHOCTb, XOPJIbl M TUAMETPHI, HX
CBOMCTBA
B3anMHoe pacrosioxkeHre OKpy>KHOCTH U
77 npsimoid. KacaTtenbHas u cexymas K
OKpY>KHOCTH
B3anmuoe pacnosoxeHne OKpyKHOCTH U
78 npsmoi. KacatenbHas u cexymas K
OKPY>KHOCTH
B3anmHoe pacnosoxeHne OKpyKHOCTH U
79 npsimoii. KacarenpHast 1 cekymas K
OKPYXHOCTHU
80 OKpy>KHOCTb, BIIUCAHHAS B YTOJI
81 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
[ToHsiTHE O TEOMETPHYECKOM MECTE TOUCK.
82 [Tpumepsl reOMETPHUYECKUX MECT TOYEK Ha
TUIOCKOCTH
[TonsiTHE O TEOMETPHYECKOM MECTE TOUCK.
83 [TpuMepbl reoOMEeTPUIECKIX MECT TOYCK Ha
TUTOCKOCTH
84 OnwucanHast OKpYy>KHOCTb TPEyroJIbHHKA,
€€ LeHTp
85 OmnmcaHHas OKPYKHOCTb TPEYTOJIbHUKA,
€€ LEHTp
86 Merto reoMeTpHYECKUX MECT TOUEK IPH




87

88

89

90

peieHUU reOMCTPUICCKUX 3a1av

MeTOJI TCOMETPHUICCKUX MECT TOYCK ITPU
PCUHICHUU I'COMCTPUUCCKUX 3aaa4

MeTOII rCOMCTPHUICCKUX MECT TOYCK IIPpU
pEeICHUHU Ir€OMCTPHUICCKUX 3aa4

Merton reoOMCTPHUICCKUX MECT TOYCK IIpU
peICHUU IrCOMCTPHUICCKUX 3a/1avd

O060CHOBaHMS MPOCTEUIITNX TOCTPOCHU,
ATaIbl 337241 Ha IOCTPOCHHUSI, pEIICHUE
3a/1a4 Ha IOCTPOEHUE LIUPKYJIEM U
JIMHEWKOHN

91

92

93

94

95

O60cHOBaHMS IPOCTEUIINX TOCTPOCHUH,
9TaIbl 33J]a4d Ha MOCTPOSHMSI, PELICHNE
3aJja4 Ha IOCTPOCHHUE LUPKYJIEM U
JIMHENKOM

KonTponbHas pabota 1o teme
"Oxpyx’HOCTb. ['eOMeTpHUECKHE MeCTa
Touek. [TocTpoeHHs ¢ MOMOIIBIO ITUPKYJIS
Y TUHEUKH"

[ToBTOpenue u 0600meHNe. Permenue
3aJ1a4, WUTIOCTPUPYIONINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u o6o6meHue. Pemmenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTropenue u o6o0meHue. Pemenue
3aj1a4, WIUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IM4YHBIMU TEMAaMH Kypca



96

97

98

99

100

[ToBropenue u o606meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3IMYHBIMU TEMAaMH Kypca

[ToBTOpeHue u 0600meHNE. Permenue
3aJ1a4, WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IM4YHBIMU TEMAaMH Kypca

[ToBTOpenue u 0600meHNe. Permenue
3a]a4, WJUTFOCTPUPYIOLIUX CBSI3U MEKILY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpeHue u 0600mIeHNE. Permenue
3a71a4, WUTIOCTPUPYIOIIHX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca
[ToBTropenue u o600meHue. Pemenue
3a71a4, WUTIOCTPUPYIOIIHX CBSI3U MEKIY
pa3IM4YHBIMU TEMAaMH Kypca

101

102

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HToroas KOHTpOJIbHAsA paboTa
[ToBTOpeHue u 0600mIeHNe. Pemenne
3aJ1a4, WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMH TEMaMH Kypca



8 KUIACC

KoandyecTBO 4acos

JyeKTpoHHBbIE HN(pPOBbLIE

Ne n/m Tema ypoka KouTpoJbHbIe
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
. bu6mmoreka [{OK
Brinykiibiit MHOTOYTOJIBHHK.
1 e TIDeX VI OTLHIK 1 https://lesson.academy-
pexy ' content.myschool.edu.ru/02.3/08
5 BrInyKJiibiii MHOTOYTOJIBHUK. 1
YeThlpexyroJibHUK.
3 [TapannenorpaMm, ero nNpu3HaKu u 1
CBOIICTBa
4 [Tapamienorpamm, ero Npu3HaKu U 1
CBOICTBa
5 [Tapannenorpamm, €ero nNpu3Haku U 1
CBOMCTBA
6 [Tapamnenorpamm, €ro nNpu3Haku U 1
CBOIICTBa
7 [IpsimoyronpHUK, poMO, KBaIpaT, UX 1
IIPU3HAKYU U CBOMCTBA
3 [IpssmoyToapHUK, poMO, KBaApAT, UX 1
MIPU3HAKYU U CBOICTBA
9 [IpssmoyronapHUK, poMO, KBaapat, ux 1
IIPU3HAKYU U CBOMCTBA
10 Cpenssisd TUHUS TPEYTOJILHUKA
p pey
11 Cpennsist TMHUS TPEyroJIbHUKA 1
12 Tpamnenus. PaBHoOenpenHas tpamenus, eé 1

CBOMCTBA U IIPU3HAKU


https://lesson.academy-content.myschool.edu.ru/02.3/08
https://lesson.academy-content.myschool.edu.ru/02.3/08

Tpaneuus. PaBHoOenpennas Tpaneuus, eé

13 . 1
CBOWCTBA U MIPU3HAKU

14 [IpssMoyTonbpHas Tparmemus 1

15 Cpennsist TuHUS Tpaneuuu 1

16 Teopema daneca 1

17 Teopema ®aneca 1

18 Teopema 0 IPONOPIMOHATIEHBIX OTPE3KaAX 1

19 Teopema 0 IPONOPITMOHATIEHBIX OTPE3KaAX 1

20 LenTp Macc TpeyroibHUKa 1

21 [{leHTpaTbHO-CUMMETPUYHBIE (PUTYPBI 1

99 KonTtponsHas pabora o teme 1
"YeThIpEXyroJbHUKN"

93 [TogoGue TpeyroJbHUKOB, KOAPHUIIHEHT 1
noao0ust

24 [Tono6ue TpeyroabHUKOB, KO3)PUIIHEHT 1
nmonoous

25 [Ipu3Haku monooust TPEYroJbHUKOB 1

26 [Tpu3Haku mo100us TPEYTroJbHUKOB 1

27 [TpusHaku moo0ust TPEYroIbHUKOB 1

28 [TpusHaku mo1o0us TPEYroIbHUKOB 1

29 [Ipu3Haku nomodust TpEYroJbHUKOB 1

30 [Tpu3Haku mo100Ms TPEYTOJILHUKOB 1

31 [Tpumenenue mo1o00us Py peIIeHUH 1
NPaKTUIECKHUX 3a/1a9

39 [Ipumenenune noo0us NpH peleHUH 1
NPaKTUYECKUX 3a/1a4

33 [Ipumenenue moao0us Py peleHur 1



MPAKTUYCCKUX 3aaav

[Ipumenenue nmogo6ust Mpu pelieHuH

34 MPAKTHYECKUX 3a7a4

35 [Tpumenenue mogo0ust MPU pEeHICHUH
MPAKTHYCCKHX 33724

36 [IpumeHenue mogo0ust MPU pelIeHUH
MPAKTHYECKUX 3a7a4

37 BBenenue nouatus npeodpa3oBaHus
noo0us ¥ NoJo0HBIX (uUryp

38 KonTpomipHas padora o Teme "Ilomodue"

39 IMougarue miomaau. CBolicTBa IUIOLIAAEH
reOMEeTPHUECKUX PUTyp

40 [HonsTne mnomaau. ColicTBa mIoIIa el
FeOMETPUUECKUX PUTyp

41 [Tonsarue mnomanu. CBoiicTBa muoaaAe
FEOMETPUUECKUX PUTYD
[Ipocreiimue Gopmyabl A TUIOMIAIA

42 TpPEeyroJbHUKA, MapaieorpaMma, pomoa u
Tpanemnuu
[IpocTeiimme GopMyIabl ISl TUIOMIAANA

43 TPEYroJIbHUKA, TTapajljiesiorpaMmma, pomoa u
Tpanenuu
[IpocTeiimue GopMybl IS TUIOMIAANA

44 TPEYroJbHUKA, TTapaJljiesiorpaMma, pomoa u
Tpaneuuu
[IpocTeiimme GopMyIibl IS TUTOIIAANA

45 TpPEYroJibHUKA, TTapajljiesiorpamma, pomoa u

Tpanenuu




[IpocTeiimme hopMybl A5 TIOMAAN

46 TPEyToJIbHUKA, NapajuienorpaMma, pomoa u 1
Tpamnenuu
[Ipocreiimme GopmMyIIbl AJIs TI0MATH

47 TPEYyTOJIbHUKA, NTapajuienorpaMma, pomoa u 1
Tpamnenuu
[Ipocreitmume GopmMyIibl s TI0MIATH

48 TpeyrojbHHUKa, MapaienorpaMma, pomoa u 1
Tpaneuuu
[Ipocreiimme GopMyIIbl IS TII0MIATH

49 TpPEYToJIbHUKA, TTapajljiesiorpaMmma, pomoa u 1
Tpaneuuu
[IpocTeiimue hopMybl A1 TIOMAAN

50 TPEYToJIbHUKA, TTapajljiesiorpaMmma, pomoa u 1
Tparnenuu

ol [Tnomanu moxoOHBIX Guryp 1

52 [Tnomaay mogoOHBIX GUryp 1

53 [Mnomaau mogo6HBIX huryp 1

54 KonTponbHas pabora no teme "Ilnomans" 1

95 Teopema [Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNH MPAKTUYECKUX 3a/1a4

57 [Ipumenenue Teopemsl [ludaropa npu 1
pEIIeHNH MPAaKTUYECKUX 3a/1a4

58 [Tpumenenue teopemsl [Tudaropa npu 1
pEIIeHNH MTPAKTUIECKUX 3a/1a9

59 [Ipumenenne Teopemsr [ludaropa npu 1

PCIICHUHU IMMPAKTUYCCKUX 3a/1a1



[Tpumenenue Teopemsl [Tudaropa npu

00 peLICHUH NPAKTUYECKUX 3a/1a4

61 [TponopuroHaabHbIE OTPE3KU B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IPSMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponopuroHanbHBIE OTPE3KU B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopruoHanbHbIE OTPE3KH B
OPSMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbBIE OTPE3KU B
PSMOYTOJBHOM TPEYTOJIbHUKE

66 [IponoprroHanbHbIE OTPE3KH B
IPSMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCHHYC, TAHT'€HC U KOTaHI€HC

67 OCTPOTO yriia IpSMOYTOJIBLHOTO
TPEYTOJIbHUKA
Cunyc, KOCHHYC, TAHT'€HC U KOTaHI€HC

68 OCTPOTO yriia MPSMOYTOJIBEHOTO
TPEyToJIbHUKA
Cunyc, KOCHHYC, TAHT'€HC U KOTAaHI€HC

69 OCTpPOTO yriia MPsIMOYTOILHOTO
TPEyToJIbHUKA

20 Tpuronomerpudeckue GyHKIUU YTIIOB B
30°, 45°u 60°

71 Tpuronomerpudeckue GyHKIHUU YIIIOB B
30°, 45° u 60°

72 Kontpoinbnas padora no teme "Teopema




[Mugaropa n Hayana Tpuronomerpun”

73 BnucaHHbIe ¥ IEHTpAJIbHBIE YIJIbI 1

74 BnucanHble U IEHTpaIbHBIE YIJIbI 1

75 BriricanHbie U IEHTpaIbHBIC YTIIbI 1

76 BrniucaHHbIe U LIEHTPAJIBLHBIEC YIUIbI 1

77 VYron Mexay KacaTeIbHOU U XOPA0H 1

78 VYron Mexay KacaTenbHON U XOpJAoH 1

79 VYTIbl MEXKIY XOpAaMHU U CEKYILIUMU 1

80 VYTIBI MEXIY XOpJaMH U CEKYIIMMHU 1

81 Brnucannsle u onucaHHbIe 1
YETBIPEXYTOJIBHUKU

82 Brincannpie u onMcaHHbIe 1
YeThIPEXYTOJILHUKU

83 CBoiicTBa U MPU3HAKU BIUCAHHOTO 1
YETBIPEXYTOIbHUKA

84 CBoiicTBa U MPU3HAKU BIMCAHHOTO 1
YEeTBIPEXYTOJIbHUKA

85 CBolicTBa M MPU3HAKUA BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa U MPU3HAKHU BIIUCAHHOTO 1
YeTBIPEXYTOJIBHUKA

87 B3aunmMHoe pacrnosioskeHue J1Byx 1
OKPYXHOCTEU

88 B3auMHoe pacnonoxeHue AByX 1
OKPYXHOCTEU

89 Kacanwne okpyxHOCTEH

90 Kacanune oxpyxHocTen



91

92

93

94

95

OO01rme KacaTelbHbIE K IBYM OKPYXHOCTSIM

KontponbHas padota mo Teme "VTisl u
YeThIPEXYTOIBHUKH, CBA3aHHBIE C
OKPYHOCTBIO"

[ToBTOpenue u 06061eHue. Pemenue
3a/1a4, HIUTFOCTPUPYIOIINX CBS3U MEXIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0mmenue. Pemenue
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
pa3IMYHBIMU TEMAaMH Kypca

96

97

98

99

100

[ToBTOpenue u 06o0IIeHNE. Permenune
3a/1a4, WUTFOCTPUPYIOLIUX CBS3U MEKIY
pa3IM4YHBIMU TEMAaMH Kypca

[ToBTOpenue u 0600IIeHNE. Permenune
3a/1a4, UJUTFOCTPUPYIOUTUX CBA3H MEKIY
pa3IMYHBIMHM TEMaMH Kypca

[ToBTOpenue u 00600IIeHNE. Permenune
3a[1a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMHM TEMaMH Kypca

[ToBTOpenue u o6o0menue. Pemenue
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
Pa3IMYHBIMHM TEMaMH Kypca
[ToBTOpenue u o6o0mmenue. Perenue
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXIY
pa3IUYHBIMU TEMaMH Kypca



101 Hrorosas koHTpodbHAsA paboTa 1

[ToBTOpenue u 06061eHue. Pemenue
102 3a/1a4, WUTIOCTPUPYIOITUX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102



9 KUIIACC

Kosn4yecTBo yacos JJIeKTPOHHbIE
uugposbie
Ne n/m Tema ypoka KonTposabHbie
Bcero oOpa3oBaTe/ibHbIE
padoTbI pecypest
1 CuHyc, KOCHHYC, TaHT€HC yrioB oT 0 10 1 BuGmorexa LOK
180°
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOKJIECTBO
3 dopmyibl IpUBEICHUS
4 DopMyJIbl IPUBEICHUS
5 Pewenue tpeyronbHukoB. TeopeMa 1
KOCHHYCOB
6 Pemenne tpeyronsHukoB. Teopema 1
KOCHHYCOB
7 Teopema cuHycOB
8 Teopema cuHycoB
Pemenne npaktuueckux 3agad ¢
9 HCIIOJIh30BAaHUEM T€OPEMBI KOCHHYCOB 1 1
TEOpPEMBbI CHHYCOB
Pemenne npaktuueckux 3agad ¢
10 MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npaktudyeckux 3anad ¢
11 UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktuyeckux 3anad ¢ 1



HCIIOJIb30BAHUCM TCOPCMBI KOCHMHYCOB U
TCOPCMbI CHHYCOB

Tpuronometpuyeckue GopMyIIbl s

13 IUIOILAJM TPEYTOJbHHKA, TapajuieorpaMma

14 Tpuronomerpudeckue GopMyJIbl s
IUTOIIAM TPEYTOJIbHHKA, apajlIeiorpaMma

15 Tpuronomerpudeckue GopMyJbl s
IUIOIAM TPEYTOJbHHKA, apajieorpaMma

16 Tpuronomerpuueckue GopMyJbl A
IUIOILAJM TPEYToJbHHKA, apasuiesorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopm:na IUTOILAAM BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

21 CDopM}:na IUIOIIAH BBIITYKJIOrO
4eThIPEXYTOJbHUKA

99 KonTtponsHast padora o Teme "Pemenne
TPEyroJIbHUKOB"

93 Xopabl ¥ 0I00HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

24 Teopema 0 npou3BeIE€HUU OTPE3KOB XOPJ

25 Teopema 0 IpoU3BEIEHUHU OTPE3KOB XOP/

26 TeopeMsbl 0 IPOU3BECHUN OTPE3KOB
CEeKYIINX

97 TeopeMsbl 0 IPOU3BECHUN OTPE3KOB

CEKYITUX



28 Teopema o0 KBajpaTe KacaTeIbHON 1

29 Teopema o kBajJipaTe KacareabHOU 1

30 Teopemsbl UeBbl 1 MeHenast 1

31 Teopemsl UeBsl 1 Menenas 1

32 Teopembl UeBbl 1 MeHnenast 1

33 [TonsTHE O rOMOTETUN 1

34 KonTtponsHas padora no teme "[lonodue 1
TPEYroJbHUKOB"
YpaBHeHHE MPSAMO Ha TUIOCKOCTH.

35 YrnoBoii ko3 puimreHT 1 cBOOOTHBIIM 1
YJIeH, UX TEOMETPUIECKUN CMBICIT
YpaBHeHuUE NPSIMOIl Ha TIJIOCKOCTH.

36 YrnoBoii kodhpuireHT 1 cBOOOTHBIIM 1
YJIeH, UX TEOMETPUUYECKUN CMBICT

37 [TapaniensHOCTh U NEPIIEHINKYIIPHOCTh 1
psIMBIX (depe3 yrioBoi ko3P uiiueHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxneHnue nepeceyeHuil OKpy>KHOCTEN U 1
NpsIMBIX B KOOpJIMHATaX

40 Haxoxnenue nepeceyeHuid OKpyKHOCTEU U 1
IPSIMBIX B KOOPMHATAX

41 ®opMmyiia pacCTOSIHUSI OT TOUKH /10 IPSIMOI 1
[Tnomane napamienorpaMma B

42 KOOpJMHATAX, OHSITHE 00 1
OpPUEHTHPOBAHHOM IJIOLIAN

43 [Tpumenenue MeTo/1a KOOPAUHAT B 1

MPAKTUYECKU-OPUEHTUPOBAHHBIX



44

45

46

47

48
49

50

51

52

53

54

55

56

reOMETPHUECKHX 3a7adax
KonTponbhas pabota no reme "Meroa
KoopauHat"

BekTopsl Ha IIJI0CKOCTH

CrnosxeHue ¥ BBIYMUTAHUE BEKTOPOB —
paBHJia TPEYTOJIbHUKA U
napasiesiorpaMma

CrnosxeHue 1 BBIYMUTAHUE BEKTOPOB —
paBuJia TPEYTOJIbHUKA U
napasuieorpaMma

YMHOKEHUE BEKTOPA HA YUCIIO
Koopaunats! BekTopa

CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHO>KEHHUE BEKTOpa Ha YUCIIO B
KOOpJMHATaX

CrnoxeHre ¥ BEIMUTAHHE BEKTOPOB,
YMHO)KEHHE BEKTOpa Ha YHCIIO B
KOOpIMHATaX

[IpumeHeHne BEKTOPOB B Pu3UKe, IICHTP
macc

[TonsiTue o 6a3uce (Ha MIIOCKOCTH).
PaznoxeHus BeKTOpoB 1o 6asucy
[Tonsarue o 6a3uce (Ha MIOCKOCTH).
PasnosxeHust BEKTOpOB 1o 6a3ucy
[TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHust BEKTOpPOB 110 0a3ucy
CkanspHoe Mpou3BeIeHHe BEKTOPOB,
T€OMETPUYECKHI CMBICIT U BBIPAXKCHUE B



57

58

59

60

JIEKapTOBBIX KOOPJIUHATAX
JucTpuOyTHBHOCTH CKAJISIPHOTO
TIPOM3BEICHUS

CkansipHO€ MpOU3BEICHUE U
POCIIMPOBaHUE

[IpumeHeHne cKanspHOTO MPOU3BEACHUS
BCKTOPOB I HAXOXACHUS JJIMH U YTJIOB
[IpuMeHeHHe CKAISIPHOTO TPOU3BEICHHS
BEKTOPOB ISl HAXOXACHUS JUTUH U YTJIOB

61

62

63

64

65

66

67

[IprMeHeHne CKanspHOro MpOU3BEICHUS
BEKTOPOB ISl HAXOKICHHUS UIUH U YIJIOB

Pemienne TCOMCTPHUICCKHUX 3a1a1 C
MMOMOIIBIO CKAJIAPHOT'O IPOU3BCACHUA

Pemrenne TCOMCTPUUCCKUX 3a1a4 C
IMOMOIIBIO CKAJIAPHOI'O IIPOU3BEACHUA

KontponbHas padota o teme "BexTopsr"

[IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIYMCJICHUE UX AJIEMEHTOB
[TpaBuiIbHBIE MHOTOYTOJIBHUKH,

BBIYHMCIICHHUE UX DJICMCHTOB

HpaBI/IJ'IBHBIG MHOT'OYT'OJIbHHUKH,
BBIYUCIICHUC UX 3JICMCHTOB

68

69
70
71

HpaBI/IHBHLIC MHOT'OYT'OJIbHHUKH,
BBIYHCJICHUEC UX DJICMCHTOB

Yucno © 1 IMHA OKPY>KHOCTHU
Yucno m v 1JIMHA OKPYKHOCTH

JlnvHa ayru OKpY>KHOCTH



72

JlnvHa 1yru OKpyKHOCTH

73 Panuannas mepa yria

74 Panuannas mepa yria

75 [Tnomanp Kpyra u ero 3JeMeHTOB (CeKTopa 1
1 CETMEHTA)

76 [Tnomane Kpyra U €ro JeMEeHTOB (CEKTOpa 1
Y CETMEHTA)

77 [Tnomans kpyra 1 €ro 3JeMEeHTOB (CEKTopa 1
Y CETMEHTA)

78 Brranciienne nepuMeTpoB U IIIOMIAeH 1
¢buryp, BKIIIOUAIOIIUX IEMEHTHI KpyTa

79 Brruncienue nepuMeTpoB U IJIOMIACH 1
Guryp, BKIFOUAIONIUX 3JIEMEHTHI KpyTa

80 Kontponbnas no teme "JlnnHa 1
OKpPYXHOCTH M IIoIaab kpyra"

81 LlenTpanbHas cuMMeTpuUs 1

82 LleHTpanbHO-CHMMETPUYHBIC (QUTYPHI 1

83 [ToBopoT 1

84 OceBast cuMMeTpust 1

85 Ourypsl, CHMMETPHUYHBIE OTHOCUTEIBHO 1
HEKOTOpPOM OCHU

86 [TapaenbHbI TIepeHoc 1

87 [IoHATHE NBUIKEHHUS U €T0 CBOWCTBA

88 PaBencTo ¢puryp

89 [IposiBieHNSsI CHMMETpPUU B IPUPO/IE, 1
KHUBOITUCH, CKYJIBIITYPE, apXUTEKType

90 Komnosunuu neuxenuit (mpocreime 1



91

92

93

04

IIPUMEpBI)
[ToBTOpenue u 06061eHue. Pemenue

3a/1a4, WJUTIOCTPUPYIOUINX CBA3H MEKIY
pa3IUYHBIMU TEMaMHU Kypca

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0mmenue. Pemenue
3a/1a4, HIUTFOCTPUPYIOMINX CBS3U MEXKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
pa3IMYHBIMU TEMAaMH Kypca

95

96

97

98

99

[ToBTOpenue u 006o0IIeHNE. Permenune
3a/1a4, WUTFOCTPUPYIOLIUX CBS3U MEKIY
pa3IM4YHBIMU TEMAaMH Kypca

[ToBTOpenue u 0600IIeHNE. Permenune
3a/1a4, UJUTFOCTPUPYIOUTUX CBA3H MEKIY
pa3IMYHBIMHM TEMaMH Kypca

[ToBTOpenue u 00600IIeHNE. Permenune
3a[1a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMH TEMaMHU Kypca

[ToBTOpenue u o6o0menue. Pemenue
3aj1a4, HIUTFOCTPUPYIOIINX CBSA3U MEXITY
Pa3IMYHBIME TEMaMH Kypca
[ToBTOpenue u o6o0mmenue. Perenue
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXIY
pa3IUYHBIMU TEMaMH Kypca



[ToBTOpenue u o6o0menue. Pemenue

100 3a/1a4, WJUIIOCTPUPYIOLIUX CBA3H MEKIY 1
pa3IMYHBIMU TEMAaMH Kypca

101 HroroBast koHTpoIBHAs paboTa 1
[ToBTOpenue u 06061eHue. Pemenue

102 3aJ1a4, WUTFOCTPUPYIONTUX CBSI3H MEKIY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME 102




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

I'eometpus 7-9 kinaccel / Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

OAO "MN3patenbcTBO" IIpocBenienue"

METOINYECKHUE MATEPUAJIbI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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