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HOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAWH W3 OCHOBHBIX Pa3/eNiOB IMKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PACIOJIOKEHHE, ONMHUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs reOMETpHUH Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHSI, JOKAa3bIBATh
WUCTUHHBIC YTBEP)KIECHUS W CTPOHUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJIeHHusT «OT TPOTHBHOTO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBepkacHHI. Oco00€ 3HAUCHHE JOKa3aTeIbHAS JTHHUS
UMeeT ISl yTITyOnEHHOTO N3YYCHHSI MAaTEMaTHKHU.

[{enpio M3ydeHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK UHCTPYMEHTA
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEHAIOIIIXCS B
peanbHOM  kM3HU.  OOyyarlmMiicss  JOJDKEH  HAyYUThCS  ONpPEAEIATb
TEOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WA PHUCYHOK, HAWTH
IUIOMIAh  3€MEJIbHOTO  Y4acTKa, pPAacCUUThIBaTh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jii aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYarolIHiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX IKU3HEHHBIX CHUTYyallii, IPOBOJIUTH
BBIYHCIICHUS U OIICHUBAThH aJIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTy0a€HHOT0 N3yUeHHS TeOMETPUU COCTOUT B
TOM, YTO OOyYaIOIUeECs HE MPOCTO 3HAKOMSTCS C OTMPEACTIEHHBIMH MOHITHIMH, a
YBEpEHHO OBiajeBatoT nMH. CyIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOrO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkK/e Bcero pu3nke U nHHOpMaTHKe,
a TaK)Ke TIOJIb30BATHCS IMONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3amad.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIiH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpuroHoMeTpumny», «Ilnomaam», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kiacce — 102 vaca (3 yaca B Hezento), B 9 kiiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJAEPXXAHME OBYUYEHUA
7 KIIACC

Hayaja reomerpuu

Hcropusi BO3HMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEIEICHUN.

B3anmHOE pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocte W yroia. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble 1 cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIIIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nnHa momanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYroJibHUKA. [IoOHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIBHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuKu

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca U BBICOTA
TPEYTrOJbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMH W yrjiaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimble. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimaa u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napajulesibHbIX OpsiMbix. CyMma yIJIOB TpeyrojibHHMKa. BHeEmHWE  yrubl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBEAEHHON K
runorenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LIEHTP,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpykKHOCTH. OKpy>KHOCTb, BICAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpUYeCKnX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpuIeCKMX MECT TOUEK IPH PELICHUU F'€OMETPUYECKHUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JJUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINMX MOCTPOECHHM, STallbl
34141 HA MOCTPOEHUs, PEHICHUE 3a7a4 Ha IOCTPOECHNUE IUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. lIpsMoyronbHHK, pOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpanenus, eé
cBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPANICLHH.

Cpennsss TMHUA TPEyrojbHUKA. MeToa yJIBOEHHs MEIHWaHbl TPEYTrOJbHUKA.
Teopema 0 nepeceyeHuu MeIaH TPEyroJbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpduueHnt mnomoodus. I[lpuzHaku momoous
TpeyroJbHUKOB. IIprMeHeHne nomo0Ms TpPU PEIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o rmmromaau. CBoOWCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMybl s IIIOIMIAN TPEYTOJNIbHUKA, IMapauieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHUE IOMAAEH TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

DJIeMeHThI TPUTOHOMETPHUH

CHuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJBHOIO
TpeyroyibHUKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

YIibl U 4eThIPEXYT0bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTIIBI, YTOJI MEKy KacaTeJIbHOW U XOPJAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIpEXYroJpHUKH. CBOWCTBA MW NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyCc, TaHreHc yraoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellleHne MpakTHYecKux
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3amau
T€OMETPUYECKOUN ONTUKH.

Tpuronomerpuueckue  QopMynbl  Uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomb6a, tpaneuuu. Popmyna ['epona. dopmyna momaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBaJpaTe
KacareJpHOU. [IpuMeHeHne npy permeHny reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauHaT

VYpaBHeHUEe NpAMOW Ha TJIOCKOCTU. YTJIO0BOW KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbICH. [lapamienpHOCTh W NEPHEHAMKYJISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHUE OKpyKHOCTH. HaxoxaeHue nepeceueHnil OKpyKHOCTEN U IIPSIMBIX
B KoopaumHarax. Popmysia paccTOsHUS OT TOYKM J0 mnpsmou. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MMPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopbl

BekrTopbl Ha miockocTu. CloOXeHHWE M BBIYMTAHWE BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyioxkeHuss BEKTOpPOB MO Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpUOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TpOW3BEACHUE M MNpoeHupoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEAECHUSA BEKTOPOB U1 HAXOXKIEHUSA JUIMH W yrioB. Pemenue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOIO MPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyXkHocTeW. Ilmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHNH JNTMHBI OKPYKHOCTH U IIJI0IAIU
Kpyra.

JIBMKeHUSI TUIOCKOCTH

IlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaeHcTBo Quryp. IlposiBiaeHus
CUMMETPUM B IIPpUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommoszunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoOMeTpUUEcKUX 3a7adax.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHHEM K  JIOCTHIKCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHU B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
opaB, IMpPEICTaBICHUEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTel HAYYHOI'0 MO3HAHUSA:

OpUEHTaluMeld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHMYECKON HayKuM Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MATHKU U MAaTeMAaTHYECKOW KYJbTYpPOH Kak CpelICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
30pOBbs, BEACHUS 3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIs PEIICHUS 3a/]1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX TPOOJIeM U IyTel UX PeIICHUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON U NMPUPOAHOU
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETEHTHOCTEH, TIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (GOPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHUS MpPOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAJIbHBIMU  KOMMYHHKAaTHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN  MEXJy MOHATUSAMH, (PopMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpIUTENIbHbBIC U OTPUIATENIbHbIC, €AMHIUYHbIC, YACTHBIC U 00I1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHUH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HAanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabcKue A€l CTBUS:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBAaTh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICEHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAHMS, DKCIEPUMEHTa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIECCa, a TaKXKe BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIMK, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (QopMy mpenctaBieHuss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOWHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM HWIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSAMHU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWsS 10 XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHBIE Ha TIOHUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIICPUMEHTA, UCCIICIOBAHMSI,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboOThl HpU pElIeHHH Y4YeOHBIX MaTeMaTHYeCKUX 3a7ad, NpUHUMATh LElb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIMI0O COBMECTHOHM paloTHI,
pacmpenenatb BUABl paboT, TOTOBapUBaThCs, OOCYXKIATh MPOIECC U PEe3ybTar
paboThl, 00001IaTE MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHSI, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICUCTBUA C JPYTMMH YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTaTa
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTatr 10 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsl B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTABJAThH IJIaH, aJTOPUTM pEeUIeHUs 3ajadd (W €ro
4acTh), BBIOMpaTh CHOCOO peElIeHHs € Y4YETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ylibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHHSI WIIM HEOCTHKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIpAXaTh AMOLUHU TPU U3yYECHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy 06y4uenus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TTPEIMETHBIC
PE3yJbTaTHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTypbl, ONpeneisTh UuX
B3aMMHOE pPAaCIOJIOKEHUE, H300pakaThb TEOMETpUUYECKUE (QUTYpPBI, BBIMNOJIHATDH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIE U YIJIOBBIE BEIMYUHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH IMPEIMETOB B
peaIbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATH
MPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOAUTE JOTUYECKUE PACCYKACHUSA C HUCIOJIb30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, TPOBEAEHHOMN K TUIIOTEHY3€ MTPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajjiebHOCTb MPSIMBIX C IIOMOILBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHUSI yTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU TMEPECEUCHHH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners mnonsituem reometrpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEeIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUU 3a]1a4.



OopMynUpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTelbHOM K OKPY>KHOCTH, IMOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, IMPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
IMOHUMATh X MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C ITOMOIIBIO IUPKYJIS U
JIMHEWKH.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NoJyduT CAEAYIOLUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMHM IPU PELICHUU F'€OMETPUYECKUX 3aaad. Paznuyarhb
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUIEHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMaH TPEYroJbHUKA (LEHTpa
Macc) B pEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEIUU, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O MPONOPLHUOHAIBHBIX OTpe3KaX, MNPUMEHITb UX JJid PEeLIeHHs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpATbHO-CUMMETPUYHBIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a/a4.

Brnanets moHsATHSMU TOA00US TPEYroJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. ITonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuueckux 3anad. JlokasbiBaTh U
IPUMEHSATH OTHOLIEHUS MPOMOPLUUOHATBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOTOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTh W ucCHonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYroJibHHUKA, NapajljiesiorpaMma, poMOa u Tpaneuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOIIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momp3ysch, TN HEOOXOIUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoOOHBIX (PUTYp U MPUMEHATh NPU pEeHIeHUH 3aaay. [I[pUMeHATh Moy4YeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTHh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YyIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHIity oOyueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJIBLHOTO TPEYroJbHUKA («penieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUMHBI
Y yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonws3oBaThCa popMysiaMu MPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XXJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
IpU pEIICHUU TeOMETpUYecKuX 3ajad. [IpuMeHSTh MOJIydyeHHBIC 3HAHHS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]ad.

[IpuMEHSTh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOIIA/N, BHIBOJIUTD
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH IS TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuus, BIBOAUTh U TPUMEHATh (hopmyity ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIHX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHuu 3aay.

Hcnonb30BaTh TEOpEeMbl O BIUCAHHBIX YIjaxX, yIjax MEXIy XOopJaMu
(CeKyIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUHM OTPE3KOB XOPI, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAWHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMHU YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX T€OMETPUUYECKHUU CMBICI U CBS3b YIVIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (YHKIIUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBSI3aHHbIE C  [APAJUICIbBHOCTBIO U
NEPIECHIUKYIAPHOCTBIO TPSMBIX, TEPECEUCHUEM MPSMBIX, HaXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTh M BIAaJETh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh MeETON
KOOpAMHAT JUUIsl HaXOXKJECHUS IEPECEUCHUN OKpPYXKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, TUIOHIAAM MapajuieorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSATH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U TNpPaKTUYECKUX 3ahad. lIpuMeHsATP MeEToJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO MOJIb30BaThHCS
KOOpAMHATaMU BeKTOpa. Biagerb clokeHueM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

NmeTs npeacrapieHue o 0asuce (Ha MiI0CKocTH). PackiiabiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUW. IIpuMeHATh ToNyyeHHblE 3HAaHUA B
OpOCTEHIINX PU3NYECKUX 3aadax.

Branete NOHATHEM CKaJSPHOIO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHI CMBICII M YBEPEHHO MOJIB30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh TUCTPUOYTUBHOCTh CKAJIIPHOI'O MPOU3BEACHUS U €TO CBS3b C
npoeurpoBaHueM. [IpUMEHATH  CKaJIIpHOE IPOU3BEICHUE BEKTOPOB  JUIA
HaXOXJIEHUs JUIMH W YriioB. Pemarh reomMeTpuyeckue 3afadyd € HOMOIIbIO
CKaJISIpHOTO Tpou3BeAeHus. Mcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anredpanuecKkux U (pu3ndyecKkux 3agavax.

Bnagers NOHATHAMU NPaBUIBHOTO MHOTOYI'OJIBHUKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYXXHOCTU M PalMaHHOW MEpHI yIiia, BEIUUCIATH IUIOLIaAb Kpyra u
ero yacreid. Ilonumare cmbici uucna m. [IpUMeHSTH MOJy4eHHBbIE YMEHHS TMPHU
pEIIeHUM MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH M IJIOIIAIA KpyTa.

HNmeTts mnpencraBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3a]au.

[TpyuMeHsTh MOJydYeHHbIE 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpUUYeCKre (GUTYPBI U UX CBOMCTBA 28 1 bubmmorexa [OK
p yP ' https://m.edsoo.ru/78c146c4
N3mepenne reoMeTpuuecKux BEIUYHH
bu6mmoreka [IOK
2 T 1 1
PEYTOTBHHIH ? https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTs. CyMMa yriioB 15 | bubnuorexa [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpsiMoyroiasHbBIE TPEYTOJbHUKH 7 bubmorexa HOK
pAMOYT Tpeyr https://m.edsoo.ru/78c146¢c4
bu6mmorexa [IOK
5 r 5 1
COMETprHECiie HepaseHcTsa https://m.edsoo.ru/78c146¢c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [locTpoeHus ¢ TOMOIIBIO ITUPKYJIS 18 1 bubmorexa HOK
. P HIBTO LHpIY https://m.edsoo.ru/78c146¢4
U JTUHENKN
. [ToBTOpenue, 00001IEHNE, 10 I bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bubnuorexa [JOK
! HeTbipexyrobiikn 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 I1 13 1
Jomath https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 [Tono6 1 1
onobue ? https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 13 | bubnuorexa [JOK
TPUTOHOMETPUH https://m.edsoo.ru/a5cb98eb
5 VIl 1 4eTBIPEXYTOJIHUKY, CBS3aHHBIE C 20 | bubnnorexka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KosunuecTBO 4acos DJIeKTPOHHbBIE
HaunmeHoBanue pa3iejaoB U TeM nudposBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Peruere TpeyrombHiios 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Ionobue TpeyromyHiKos 12 ! https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
CTO/L KOOp/HHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPEI 0 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
1 1
> JLTHa OKPY)KHOCTH H ILIOMAI, Kpyra 6 https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
1
6 JBHDKEHHS [II10CKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHKE, 12 | bu6nunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTPOHHbIE HU(POBLIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

| Hcropurst BOSHUKHOBEHUS U | bubnuorexa [HOK
pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHbie moHATHSA

2 reomeTpuu. Touka, npsamas 1 bubamorexa LOK

p. > HPAMAL, https://m.eds00.ru/659c4331
OTpE30K, JIy4
HavanbHbie moHATHSA
3 reometrpun. Touka, mpsmas 1 bubmmorexa LOK
pHi. 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
[Tonsatue 06 akcuoMe,

4 Teopeme, I0Ka3aTeIbCTRE, | bu6nuoreka [IOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmmoreka [JOK
N3Mepenne mMHBI OTpE3Ka, https://m.edsoo.ru/92b776f1
paccTosTHUE MEXTY TOUKaMHU
B3aumMHoe pacnonoxenue

6 TOYEK Ha MPSIMOH. | bubmmoreka [JOK
N3mepenue nimHbI OTpesKa, https://m.eds0o.ru/9¢500788
pPacCTOsTHUE MEXTY TOUKaAaMHU

7 B3auMHoOe pacnonoxeHue | bubnunorexa [IOK

TOYEK Ha IIPSIMOM.

https://m.edsoo.ru/7f06e8ce




W3mepenue IIMHBI OTpE3Ka,
pacCTOsTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

g B i bu6nuoreka [IOK
HIBL YTIIOB. VISMCPCHHC https://m.eds00.ru/36862bf3
BEJINYUH yTJIOB
[TonynnockocTs U yroi. BuGmorexa LIOK
? Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHH YTJIOB
[TonynnockocTs U yrod. BuGmorexa LIOK
10 Buje yriios. Hsmepenne https://m.edsoo.ru/ce214e34
BEJIMYHH YTJIOB
BeprukanbHbie 1 CMEKHBIE BuGmorexa LIOK
11 yrie. LapamiensHeie n https://m.edsoo.ru/7399faea
MEPIICHIUKYIISIPHBIC TIPSIMBIC
BepTukanbHbie U CMEXHBIE BuGmorexa LIOK
12 yriel. HapamenbHbie 1 https://m.edsoo.ru/5¢2c0dff
MePIEeHIUKYIIIPHBIC TIPSIMbIS
BepTukaiapHbIe U CMEKHBIC BuGmorexa [IOK
noIu
13 yritbi. Hapaienbrpie u https://m.edsoo.ru/4a4bf678
MePICHIUKYIISIPHBIC TIPSIMbIS
BepTukaipHbIe U CMEKHBIC BuGmiorexa [IOK
noIu
14 yriet. HapannesbHeie u https://m.edsoo.ru/84ee61de
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
BepTukaipHbIe U CMEKHBIC BuGmorexa LIOK
15 yrbl. Hapannensrpic u https://m.eds00.ru/d04bb9c5
MIEPIICHIUKYJIIPHBIC TIPSIMBIC
Bbubnuoreka LIOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c




bu6nmoreka [IOK

17 buccekrpuca yrna
" Tprca yo https://m.eds00.ru/557998af
bu6nuoreka [JOK
18 buccekrpuca yrina
P 4 https://m.edsoo.ru/5ea89182
19 JlomaHnas. Bujel JJoMaHbIX. bubmmorexa [JOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl 1IOMaHBIX. bubmuorexa [JOK
JnuHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[lepumMeTp MHOrOYTroJIbHUKA.
bubnnoreka IIOK
21 [loHsiTHE O BBIMYKIIBIX U
https://m.edsoo.ru/Qaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroiapHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P r bubmmoreka [IOK
22 IToHsATHE O BBIMYKIIBIX U
https://m.edso00.ru/27b15065
HEBBITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
23 HOEI&ITI/ICI()) BBIII yJITLIx u brbmorexa [OK
K https://m.edsoo.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJTbHUKAX
MHOroyrojabHuKH.
[TepumeTp MHOTOYTOJIbHUKA.
P P T bubmuorexa [JOK
24 IToHsATHE O BBIMYKIIBIX U

HCBBITYKIIBIX
MHOTI'OYT'OJIbHUKAX

https://m.edsoo.ru/6cac74dc




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIbHUKA.

bu6nmoreka [IOK

25 I1
OIGTHE O BRIyIGIRX # https://m.edsoo.ru/3e269ed8
HEBBIMYKJIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTs! aiist bubnnoreka HOK
MU3MEPEHUH U IOCTPOCHUM https://m.edsoo.ru/333ecb98

7 HNHcTpymenTs! 1s bubnmnorexka HOK
HU3MEPEHUI ¥ TOCTPOCHUI https://m.edsoo.ru/26b0a806
KonTponbHas padora no
teme "Havana reomerpun.

)3 [Ipocreiimue bubnnorexka HOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoiictBa. I3mMepenue
reomeTpuueckux ¢uryp"”

79 Menuana, 6uccekTpuca u bubmuotexa [JOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, 6uccekTpuca u bu6nuoreka [IOK
BBICOTA TPEYrOJILHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroabsHUKOB Bubmorexa LIOK

peyr https://m.edsoo.ru/8e04a02f

1 IlepBslii 1 BTOpPOI IPU3HAKH bubmmoreka [JOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

13 [IepBblit 1 BTOpOM IPU3HAKU bubnmnorexka HOK
paBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a%b

14 [lepBslii 1 BTOpOI IpU3HAKU bubmmoreka [JOK

paBeHCTBa TPEYTOJbHUKOB

https://m.edsoo.ru/34f8650e




35 [TepBrIii 1 BTOPOI MPU3HAKU bubnnoreka HOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 [1epBblil 1 BTOpOM IPU3HAKU bubnmoreka [JOK
paBEHCTBA TPEYTOJIHBHUKOB https://m.edsoo.ru/79753cdf
PaBHOOEIpeHHBIC
37 TPEYrOJAbHUKHU U UX bubmorexa LOK
p XT https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC
38 TPEYTOJbHUKH B UX bubmorexa [IOK
p er https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoGenpenHbIe
bubmuorexa [JOK
39 TPEYrOJIbHUKH U UX
g https://m.edsoo.ru/1c2cc982
CBOICTBa
40 [Tpu3Hak paBHOOEIPEHHOTO bubnmnorexka HOK
TPEYroJIbHUKA https://m.edsoo.ru/480b3c40
A1 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
4 Tperuit npu3Hak paBeHCTBa bubmuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/b4229637
43 Tperuii npu3HaK paBeHCTBA bu6muoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npu3Hak paBeHCTBa bubmmoreka [JOK
TPEYTOJIBLHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI
45 cumMmetpuei. [Tpumepst bubmmoreka [JOK

CUMMETPHUH B OKPYKAIOIIEM
Mupe

https://m.edsoo.ru/83d5ffea




durypsl ¢ 0CeBOU
cumMerpuen. [Ipumepst

bu6nmoreka [IOK

46 CUMMETPUU B OKPYKaIOLIEM https://m.edsoo.ru/a48cfO0cd
MUpe
47 KontposbHas pabota mo bubnnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
48 [TapanneabHOCTh NPSIMBIX bubmorexa HOK
https://m.edsoo.ru/a081482d
49 CBoiicTBa ¥ IpU3HAKU bubnuorexa [HOK
napaJuIeNIbHbIX MPAMBIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa ¥ IPU3HAKH bubnuorexa [HOK
IapaJuIeJIbHBIX IIPIMBIX https://m.edso00.ru/75899b52
51 CBoiicTBa ¥ NpU3HAKU bubnmnoreka [HOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/e0fde699
5 CaolicTBa ¥ IPU3HAKU bubnmnorexka HOK
MapauIeIbHbBIX IPIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ PU3HAKH bubnmnoreka [JOK
IapaJuIeNIbHBIX IIPIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnmnoreka [JOK
MapajIeNIbHBIX MPSAMBIX https://m.edso0o.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorera LOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yTiioB TpeyroJibHIKa bubmorexa [TOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmmoreka [JOK
TpEeYroabHUKa https://m.edsoo.ru/bc409f4f
53 Baemnue yrisl bubaunorexa [IOK

TpEyroJIbHUKA

https://m.edsoo.ru/371cbel 1




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmoreka [IOK

> BHEIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/a3dd667f
MHOI'OYTOJIbHUKA
CymMma BHYTPEHHHX YIJIOB

60 MHOTOYTOJILHUKA U CyMMa bubmmorexa [JOK
BHEIIIHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/e638a510
MHOI'OYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOI'OYI'OJIbHUKA U CyMMa bubnuoreka [JOK
BHEILHUX YTJIOB BEIITYKIOTO https://m.edsoo.ru/b75ede0Oe
MHOI'OYTOJIbHUKA
KontponbHas pabora no

2 teMe "[lapannensHOCTs. bubnmnorexka HOK
Cymma yriioB https://m.eds0o.ru/40947485
MHOI'OYyroJbHHUKa"
[Ipn3Haku paBeHCTBa

63 IIPSIMOYTOJIBHBIX brbmmorexa [TOK

https://m.edsoo.ru/330d63ff

TPEYrOJIbHUKOB
[Ipu3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX Bubnmorexa [IOK

https://m.edsoo.ru/0e1544dc

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [JOK
HaKJIOHHAs https://m.eds00.ru/957310000000000
CBolicTBO MeMaHbI

66 IIPSIMOYTOJIBHOTO bubmmoreka [JOK

TPEyroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBOIiCTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO bubnumoreka [JOK
67 .y
TpEYrojabHUKa, IIPOBEACHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYTroJIbHUK ¢ yriioMm B 30 bubmorexa [IOK
ey . https://m.edsoo.ru/52b57dO0f
rpaycoB
[IpsiMoyTronbHBIMA
69 TPEYroJbHUK C yriIoM B 30 bubmorera OK
peyr yr https://m.edsoo.ru/aec6d443
rpagycoB
CoOoTHOIICHUS MEXKTY
70 CTOPOHAMU M yIIaMH bubmmorexa HOK
P - https://m.edsoo.ru/95db41£7
TpEeYroJbHUKa
CoOTHOIIICHUS MEXTY
71 CTOPOHAMU U yraMHu bubmorexa HOK
P 4 https://m.edsoo.ru/5ea388d0
TPEyroJIbHUKA
HepaBeHnctBo TpeyroyibHUKA.
72 HepaBeHCTBo op J'}I,;He bubmorexa HOK
p . A https://m.edsoo.ru/50fa9985
JIOMaHOU
HepaBenctBo mMexay
73 MEPIEHIUKYIIIPOM U bubmmoreka [JOK
HakJIOHHOM. PaccrosHue ot https://m.edsoo.ru/7284cbde
TOYKHU 1O NMPSAMOKN
KonTponbHas pabota mo
temaM "[IpsiMoyTOJIbHBIE
P "yl“ bubmmoreka [JOK
74 TPEYTrOJIbHUKH'",
" https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBA"




75 OKpY>KHOCTb, XOPAbI U bubnnoreka HOK
JIMaMETPbI, UX CBOKMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JMaMETpPbl, UX CBOICTBA https://m.edsoo.ru/02406d49
B3anmuoe pacnonoxenue

77 OKPY>KHOCTH M TIPSIMOM. bubnmoreka [JOK
KacarenbHas u cexkymas https://m.edso0.ru/00d222d9
OKPYKHOCTH
B3anmuoe pacnonoxenue

73 OKPY>KHOCTH U MPSAMOW. bubnnoreka HOK
KacarenbHas u cexkymas https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmuoe pacnonoxenue

79 OKPY>KHOCTH M TIPSIMOIA. bubnmnoreka [JOK
KacarenbHas u cexkymas https://m.edsoo.ru/a52f2800
OKPY>KHOCTH

20 OKpy>XHOCTb, BIMCaHHAas B bubnmnoreka [JOK
yromu https://m.edsoo.ru/3767ac35

31 OKpy>XHOCTb, BIMICaHHAs B bubmuotexa [JOK
yIoll https://m.edsoo.ru/f019e49b
[ToHnsiTHE O TEOMETPUUECKOM

2 MecTe Touek. [Ipumepnl bubnmnorexka HOK
FeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHnsiTHE O TEOMETPUUECKOM

23 MecTe Touek. [Ipumepnl bubmmoreka [JOK

IrCOMETPHUICCKUX MECT TOYCK
Ha IIJIOCKOCTHU

https://m.edsoo.ru/621adf85




84 OnucaHHasi OKPY>KHOCTb bubnnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TPEYTrOJbHUKA, €€ LIEHTP https://m.edso0.ru/c96254e9
Meroa reomeTpuIeCcKuX
bu6nuoreka [JOK
86 MECT TOYEK IPU PELICHUU
https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
bubmuorexa [JOK
87 MECT TOYEK MpHU PELICHUU
https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuuecKUX
bubmuorexa [JOK
88 MECT TOUYEK IIPH PEIICHUU
https://m.edsoo.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reomMeTpuueCcKIX
89 MECT TOYEK MPU PELICHUN bubmorexa HOK
PP https://m.eds00.ru/6903dff0
T€OMETPUYECKHX 3a/1a4
O60cHOBaHMS POCTEUIINX
MMOCTPOEHU, ATaIlbl 3aa41
90 Ha MOCTPOEHUs, PEIICHHE bubmorexa HOK
POCHIL, P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS TPOCTEUIITNX
MOCTPOEHU, ATaIlbl 3a7a491
91 Ha IIOCTPOEHUS], PELICHUE bubmmorexa OK
P P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
9 Kontponbnas paborta mo bu6muoreka [IOK

Teme "OKpyXKHOCTb.

https://m.edsoo.ru/791dafc6




93

94

95

96

97

['eomerpuueckue Mecra
touek. [locTpoenus ¢
MTOMOIIIBIO ITUPKYJIS U
JIMHEHKH"

[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMAMH
Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amauy,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXy Pa3InIYHBIMH TEMaMH

Kypca

bu6nmoreka [IOK
https://m.edsoo.ru/f0e38fa3

bubnuorexa [JOK
https://m.edsoo.ru/38a31139

bu6nuoreka [IOK
https://m.edsoo.ru/7382bcc4

bu6nuoreka [IOK
https://m.edsoo.ru/a4f457ea

bu6nuoreka [IOK
https://m.edsoo.ru/07e567¢l




[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,

98 HIUTIOCTPH HUX CBSI3U 1 bubnmorexa LOK
pHpYyIot https://m.edsoo.ru/8a4b94e4
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,
99 HILTIOCTPH X CBSI3U 1 bubnnorexa LIOK
ThHpyiol https://m.edsoo.ru/397d166b
MEXTy pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
100 HILTIOCTPH X CBSI3U 1 bubnnorexa LIOK
TpapyIont https://m.edsoo.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosas KOHTPOJIbHAS | bubmuoreka [JOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
102 WIIOCTPU WX CBS3HU 1 bubnnorexa LIOK
PHPYIOT https://m.eds00.ru/971f7836
MEXY pa3InIHBIMU TEMaMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOIT'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamMm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamnenorpamm, ero Npu3HaKku U 1 bubnuoreka [IOK
CBOICTRBA https://m.edso00.ru/4823807b
6 [TpsamoyronbHUK, poMO, KBajparT, 1 bubnnoreka [JOK
UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronbHUK, poMO, KBajpar, | bubnuoreka [IOK
WX MIPU3HAKH U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [IpsimoyroasHUK, poMO, KBajparT, ] bubmuoreka [IOK
WX MIPU3HAKH U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsimoyroasHUK, poMO, KBajparT, | bubnnoreka [JOK
UX IIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TUHUS TPEYToJIbHUKA 1 bubmorexa HOK
pex peyr https://m.edsoo.ru/6e1bcbbb
11 CpenHsist TMHUS TPEyrojbHUKA 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHoOeapeHHast bubnunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubnmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosnbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8{3
15 Cpenssisi TuHUS Tpanenuu bubmmorexa LHOK
https://m.edsoo.ru/7963a7{5
16 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/342ea505
17 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/a2402d2b
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mponoOpIUOHATIBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexka [JOK
20 Hentp mace TpeyrombHiica https://m.edsogru/%bcf%c
o1 LlenTpanbHO-CUMMETPUYHBIE bubnnoreka [JOK
buryps https://m.edsoo0.ru/8578076a
” KonTtponbHas pabora o teme bubmuoreka [IOK
"YeTbIpEXYroJbHUKHN " https://m.edsoo.ru/bed0f9{3
o ITonstue momaau. CroiicTBa bu6mmorexa [IOK
TIomIaiel TeoMeTpudeckux Guryp https://m.edsoo.ru/7af5b92e
24 IMonarue miomanu. CBolcTBa bu6mmorexa [IOK
TJIOMIAJIEH TEOMETPUIECKUX QUTYP https://m.edsoo.ru/37a176c0
)5 ITonstue mmomnaau. CBoiicTBa bubmuoreka [JOK

ioniaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/6004265a




[Ipocreiimme Gopmybl s
IUIOLIA/IU TPEYTOJIbHUKA,

bu6mmoreka [IOK

26 napauenorpaMmma, pomoa u https://m.edsoo.ru/596ald0e
Tpaneuuu
[Tpocreiimme Gopmybl s

7 IJIOIIAAN TPEYroJibHUKA, bubnnoreka [HOK
napajuiesiorpaMma, pomoa u https://m.edso0o.ru/9732274d
Tpaneuuu
[Tpocreitmue hopmynbl amns

)3 IJIOIA U TPEYrOJIbHUKA, bubnuoreka [IOK
napajuiejgorpaMmma, pomoa u https://m.edsoo.ru/f636de1f
Tpaneuuu
[Tpocreitmue hopmynbl amns

29 IJIOIIAJAU TPEYrOJIbHUKA, bu6mmoreka [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/e6458963
Tpaneuuu
[Ipocreiimme Gopmynsl amns

30 IJIOIIAAU TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu
[Tpocreiimume hopmynbl ams

31 IJIOIIAJN TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/eb691e04
Tpaneuuu
[Tpocreiimume hopmynbl ams

1 IIJIOIIAIU TPEYrOJIbHHUKA, bubnnoreka [JOK

napaujenorpaMma, pomoa u
Tpaleunu

https://m.edsoo.ru/8b93cfba




[Ipocreiimme Gopmybl s
IUIOLIA/IU TPEYTOJIbHUKA,

bu6mmoreka [IOK

33
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpanenuu
[Tpocreiimme Gopmybl s
34 IJIOIIAAN TPEYroJibHUKA, bubnnoreka [HOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/a3f9beld
Tpanenuu
35 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITomans" https://m.edsoo.ru/05£10573
36 [TomoOue TpeyrobHUKOB, bubmmoreka [IOK
KOX(PUITUEHT MTOA00HS https://m.edso0.ru/19400684
37 [TomoOue TpeyrobHUKOB, bubnuoreka [IOK
Koa(puImeHT nopooms https://m.edsoo.ru/21ebb50b
bu6mmoreka [JOK
IT
38 JOLIA/N TIOA0OHEIX GUryp https://m.edsoo.ru/d8638f34
bu6mmoreka [JOK
IT
39 JOaH MOAOOKEIX GHryp https://m.edsoo.ru/2383022¢
bu6mmoreka [JOK
40 I1 0
O NOLOOHBIX pHTyP https://m.edsoo.ru/See2a7d4
bu6mmorexa [IOK
41 IT
PH3HAKH IOJO00HS TPeYrOLHIKOB https://m.edsoo.ru/bbf2c3ab
bu6mmorexa [IOK
42 II
PHU3HAKH NIOOGHS TPEYrOIbHHKOB https://m.edsoo.ru/Sdb1 17
bu6mmorexa [IOK
4 II
3 PH3HAKH MOZI00H TPEYTOTLHHKOB https://m.edsoo.ru/9ed11d5b
44 [TpusHaku monoOust TpEyroIbHUKOB bubmmorexa [IOK

https://m.edsoo.ru/152d2193




bu6mmoreka [IOK

45 [TpusHaku momo0Oust TPEYroIbHUKOB
https://m.edsoo.ru/23dc95f1
46 [TpusHaku momo0Oust TPEyroIbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8d1d9d16
A7 [Ipumenenne nogoOus npu bubnunorexa [IOK
peLIeHNH TPAKTUIECKUX 3a1a4 https://m.edsoo.ru/d97bf297
43 [Tpumenenue mogo0us pu bubmuorexa [JOK
pEUICHUN IPAKTUYECKUX 3a71a4 https://m.edsoo.ru/5b21c5aa
49 [Tpumenenue nmoxodus mpu bubnuorexa [JOK
pEUICHUN IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
50 [Ipumenenue nonpobus npu bubnuoreka [IOK
pelIeHMH TPAaKTUYECKUX 3a1ay https://m.edsoo.ru/cacel7d8
51 [Tpumenenue mogo0us pu bubnnoreka [JOK
peLIeHNH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/8717eeba
50 [Ipumenenue nogobus npu bubnnorexka [JOK
peLIeHNH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/d9159d9d
BBenenue nonsatus
bu6mmoreka [JOK
53 npeoOpa3oBaHusl MO00US U
https://m.edsoo.ru/aaf7e944
o1I00HBIX (uUryp
54 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TTomoOue" https://m.eds00.ru/89¢3236d
bubmuoreka [JOK
>3 Teopema ITudaropa https://m.edsoo.ru/7f631{27
56 [Tpumenenue Teopems [Tugaropa bubnnoreka [JOK
MPHU pELICHUH MPaKTUIECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnnorexka [JOK

IIPU PELICHNHN IPAKTUUECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b




[Tpumenenue Teopemsl [Tudaropa bubmuorexa [JOK
58
IIpY PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
[IPU PELIEHUU MMPAKTUUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnnoreka [HOK
[IPU PELICHUH [TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
[TIponopiinoHaNbHBIE OTPE3KU B bubnnoreka [JOK
61
HPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
& [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
HPSIMOYTOJIBHOM TPEYTOJILHUKE https://m.edsoo.ru/lecbc886
[TponopuroHaNbHbBIE OTPE3KHU B bubnuoreka [IOK
64
HPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
IIponoprnoHaibHbIE OTPE3KHU B bubnnoreka [JOK
65
HPSIMOYTOJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuoreka [IOK
[PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHTE€HC U
67 Y Y 1a bubnmoreka [JOK
KOTAHTEHC OCTPOTO yT https://m.edsoo.ru/132b4ef6
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
5 Y Y o Bu6nuorexa LIOK
KOTAHTEHC OCTPOTO YT https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
Y Y Bu6nuorexa LIOK
69 KOTaHT'€HC OCTPOTO yria

IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIUH bubnmoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonTtponbHas pabora o Teme
72 "Teopema [Iudaropa u Hauana bubmmorexa LIOK
P " P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 Bnncannbie u 1ieHTpaabHbBIC YTIIBI bubmorexa LHOK
HeHTp A https://m.edsoo.ru/ae5f890d
74 Brrcansablie U IEHTpabHBIC YTJIbI bubmorexa [JOK
HEHTP - https://m.edsoo.ru/d0233fa0
75 Brucannabie U IEHTpalbHBIE YTITbI bubmmorexa LOK
HeHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnncannabie U IEHTpaIbHBIE YTITbI bubmmorexa [OK
HeHTp yr https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubnuotexa [JOK
XOopaou https://m.edsoo.ru/775efa2f
73 VYrois Mexay KacaTeJIbHOU U bubnnorexka [JOK
XOopaou https://m.edsoo.ru/09166b3d
79 Vrael Mexay XopAaaMu U CeKyIIAMHU bubmmorexa [JOK
A1y XOpA v https://m.edsoo.ru/022e729¢
80 Vel MEXIY XOpIaMU B CEKYIIUMU bubmorexa HOK
A1y XOpA v https://m.edsoo.ru/84a32a80
81 Brircannbie 1 onmucaHHBIC bubmuorexa [JOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/734d8ad9
%) Bnucannblie u onucanHble bubnmoreka [JOK

YEeTBIPEXYTOJIbHUKU

https://m.edsoo.ru/aabclad6




23 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YeThIPEXYTOJIbHUKA https://m.edsoo0.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubnnoreka [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa U IPU3HAKH BIMCAHHOTO bubnnoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 BzaumHoe pacrnionoxeHue 1Byx bubnuorexa [JOK
OKPY>KHOCTEH https://m.edsoo.ru/420d844e
28 BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubmuorexa [JOK
89 Kacanme oxpyxHocTeii https://m.edsoo.ru/4cbf4{f9
. bubnuorexa [JOK
20 Kacarme oxpyxroctei https://m.edsoo.ru/52dcbe7d
91 OO0mue kacaTeabHbIE K IBYM bubnnoreka [JOK
OKPYXHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIBl U 4ETBIPEXYTOJIBbHUKH, bubmorexa LIOK
| https://m.edso0o0.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpeHue u 06001IeHNE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSA3U MEXIY pa3IUYHBIMUA TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u 0600IIEeHNE. bu6mmorexa [IOK

Pemenue 3aga4, WILTFOCTPUPYIOIINX

https://m.edsoo.ru/6d05bcd8




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHuEe 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX

bubmuorexa [JOK

95 CBS3U MEXKIY Pa3IUYHBIMU TEMAMU https://m.edsoo.ru/51013847
Kypca
[ToBTOpenue u 06o0IICHNE.

96 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3amay, HIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpEeHue u 06061IEeHNE.

08 Pemenue 3aay, WIUTIOCTPUPYIOIIHX bubnnoreka [JOK
CBSA3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edso00.ru/6a69702b
Kypca
[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aga4, HILTFOCTPUPYIOIIUX bubnuorexa [JOK

99
CBS3U MEXIY Pa3IUYHBIMU TEMaMU https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenue u 0600IIEeHNE.

100 Pemenue 3amad, HUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBS3U MEXIY Pa3IUYHbIMU TEMaMU https://m.edsoo.ru/7942fc3c
Kypca

101 Hrorosast koHTpOIbHAs paboTa BuGmorexa LIOK

https://m.edsoo.ru/c2695¢10




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

bu6mmoreka [IOK
https://m.edsoo.ru/b4981045




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubnnorexa [JOK
0 o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIBI IPHBC/CHHA https://m.edsoo.ru/98813486
bubmuorexa [JOK
4 @ 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
eOpeMa CHEYLOR https://m.eds00.ru/820ebf06
bu6mmorexa [IOK
T 1
8 SOpeMa CHEYLOR https://m_eds00.ru/000dd68f
Pemienne npakTuueckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmoreia LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢
bu6mmoreka [IOK
10 HCIIOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6mmoreka [IOK

11
HCHOJIL30BAHMEM TCOPCMBI https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HUCHOJIL30BAHUEM TEOPEMEI bubmorera [TOK
p htps://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIibl
13 JI'I)H IUIOMIA, II/I)T e onb(zniay bubmorera [JOK
a ta Tpeyr ’ https://m.eds00.ru/009bf17¢
napajuiejorpamma
Tpuronomerpuyeckue GopMyIibl
14 JII)fl IIOMIA, II/I)T e ominlzcay bubmorera [JOK
a Az Ipeyr i https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIibl
15 JI'I)SI IUIOIIA, II/I)T e ominlzcay bubmorexa HOK
a fnamu Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiesorpamma
Tpuronomerpuueckue GhopMyIbl
16 J113$[ IJTOIIIA, I/l:I)T e onb(inlicay bubmorexa [TOK
a tHamu Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (0)) r
OpMyJia L epoHa https://m.edsoo.ru/ad8e9d59
bubmuorexa [JOK
1 (6)) r
8 opmyJia L epoHa https://m.edsoo.ru/8fb80467
bubmuorexa [JOK
1 (6)) r
? OpMyJia 1 epoHa https://m.eds00.ru/03b9324¢
20 dopmyna MmIomaad BEITYKIOrO bubnuoreka [IOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 dopmyiia MIOLAAN BBITYKIOTO bu6mmoreka [IOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3{8284




2 KoHnTponbHas pabota 1mo Teme bubnunoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubnmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/deeSb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnnoreka [HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpoOU3BEACHUN OTPE3KOB bubnnoreka [JOK
Xopa https://m.edsoo.ru/3280910d
26 Teopemsl 0 IPOU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMsl 0 IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [JOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmorexa HOK
https://m.edsoo.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast ngj;;f;;gﬁ};zmdfa
31 Teopembl UeBbl 1 MeHnenas EES:?;?::;;EEE 463c1be
bubnnoreka [JOK
32 Teopewmbi Heabt 1 Menenas https://m.edsocL).Iru/ela81aa9
bubnmoreka [JOK
33 Howsrue o romoterin https://m.edsogru/ 14e6241d
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHeHUE NPSIMOI HA TIJIOCKOCTH. bubnnorexa HOK

VYrnoBoit K03 UIHEHT U

https://m.edsoo.ru/2dcfad6b




CBOOOIHBIN YJICH, UX
T€OMETPUUYECKUN CMBICIT

VYpaBHeHure NpSIMOil Ha TIJIOCKOCTH.

VYrioBoit koahduiueHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fadfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 [IEPHEHAUKYJIIPHOCTD IPSIMBIX bubmmorexa LHOK
PTCHAMKY AP P hitps://m.eds00.ru/6d686658
(uepes yrioBoit ko3 duirenT)
bu6mmoreka [IOK
38 N
PABHCHHC OKpYAHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVIKHOCTEN U IIPSAMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxnenne nepeceyenuii
40 OKPVKHOCTEN U IIPSAMBIX B bubmaorexa IJOK
Py P hitps://m.edsoo.ru/5777b234
KOOpJAMHATAX
A1 ®opmyna pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans mapasieirorpaMma B
42 KOO I/IHaTa)? HOHSITI/IE 00 bubmorexa LOK
pA S https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
[IpumeHneHne MeToa KOOPUHAT B
43 OPaKTHYECKU-OPUEHTUPOBAHHBIX bubmiorexa LIOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPHUECKUX 3a7auax
m KonTponbhas pabota no teme bubmuoreka [IOK

"Meton koopauHat"

https://m.edsoo.ru/b1271082




bu6mmoreka [IOK

45 Beiroper #a muiockoctH https://m.edsoo.ru/bd9a630e
CrioxeHue ¥ BbIUUTAaHUE BEKTOPOB BuGmorexa LOK
46 — NPaBiiIa TpeyrodibHiia 1 https://m.edsoo.ru/193ca346
napajuiejgorpamma
CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB BuGmiorexa LIOK
u
. — HpabHiIa TpeyrojbHuka 1 https://m.edsoo.ru/01d8e6bal
napajuiejgorpamma
bubmuorexa [JOK
48 YMHOKEHHE BEKTOPA Ha HHCII0 https://m.edsoo.ru/e540d478
49 K bubmuorexa [JOK
OOPAHHATELL BEKTOPA https://m.edso00.ru/2278518f
CIi0’)keHHUE ¥ BBIYMTAHUE BEKTOPOB, BuGmiorexa LIOK
u
50 YMHOMCHUC BEKTOpA Ha HHCIIO B https://m.edsoo.ru/c492667b
KOOpJIMHATAX
CnoxeHue ¥ BbIUNTaHUE BEKTOPOB, BuGmorexa LOK
51 YMHOMCHUC BEKTOpa Ha HHCIIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATAX
50 [IpuMeHeHne BEKTOpOB B (PU3HUKE, bubnuoreka [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MWIOCKOCTH). bubnmoreka [JOK
Paznoxxenust BeKTOpoOB 110 O6a3ucy https://m.edsoo.ru/757b9b30
54 [TonsTHe 0 6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
56 CxkansipHO€ NpOU3BEICHUE bubnmoreka [JOK

BEKTOPOB, T€OMETPUUYECKUIN CMBICI

https://m.edsoo.ru/atb9a2a0




H BBIPAXCHUE B JICKAPTOBBIX

KOOpJAMHATAX
57 JucTpruOyTUBHOCTD CKAJIIPHOTO bubnmoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/Obcd3387
53 CxkansipHo€ Mpou3BEICHUE U bubnnoreka [HOK
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue CKaJIIpHOTO
59 IIPOU3BENCHUS BEKTOPOB I bubnnorexa LIOK
P 4 POB & https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaJIIpHOTO
60 MIPOU3BEACHUS BEKTOPOB I bubmmorera [TOK
p e POB 2 https://m.eds00.ru/99791584
HAXOXJICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasipHOro
61 MIPOU3BENCHUS BEKTOPOB I bubmmorera [TOK
POHSBE pOB A hitps://m.edsoo.ru/894¢1248
HAXOXJICHUS JUIUH U YTIIOB
Pemenne reomeTpuueckux 3aaad ¢
62 TTOMOTIIBIO CKAISIPHOTO bubnmorera [TOK
HI p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IMOMOIIBIO CKAIISIPHOT'O bubmmnorexa [IOK
B p https://m.edsoo.ru/75a5¢e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme bubnuoreka [IOK
"BexTops!" https://m.edsoo.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCIICHHE UX BJICMCHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/2517463d




67 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnunoreka [JOK
BBIYHMCJICHHE UX 3JICMCHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJIICHUE UX 3JIECMECHTOB https://m.edsoo.ru/al6£6e98
69 Ywuceiio © 1 JIUHA 0K HOCTH bubmoreia HOK
A Py https://m.edsoo.ru/78b4dc48
70 Yucno m ¥ AJIUHa OK HOCTHU bubmorexa [JOK
a Py https://m.edsoo.ru/825e73c7
71 JUIMHa OyTH OKPYKHOCTHU bubmmorexa LHOK
AT py https://m.edsoo.ru/3¢2983f9
bubmuorexa [JOK
72
Homia YT OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
73 P
a/iMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
74 P
AMHanHad Mepa yria https://m.eds00.ru/e97f0369
75 [Inomaap Kpyra u ero 3JeMeHTOB bubnuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomane kpyra v €ro 3J1EMEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomazei Guryp, BKIFOYAIOIINX bubmorexa LIOK
Ha M H https:/m.eds00.ru/1673d06
AJIEMEHTHI KpyTa
Briuucnenue nepumMeTpoB u
. bubnmoreka [JOK
79 iomaaen Guryp, BKIFOYAIOIINX

3JIEMEHTHI KpyTa

https://m.edsoo.ru/a4bcd171




20 KonTponbnas o teme "Jyinna bubmuorexa [JOK
OKpPY’KHOCTH M IIoIaab kpyra" https://m.edsoo0.ru/0353e638
81 LenTpasnibHasi cCHMMETpUs bubmorexa HOK
https://m.edsoo.ru/e63ff8f2
2 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd 1f
bu6mmoreka [IOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 OceBas cummeTpHA https://m.edsogru/deSf 1903
[ToBTOpEeHME B 000OIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 Durypsel, CHMMETPUYHBIE bubnnoreka [JOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6mmoreka [IOK
87 Hapanenbibilt neperoc https://m.edsogru/3b681983
88 IloHsgaTHE ABMIKEHHUS U €T0 CBOMCTBA bubmmorera [TOK
https://m.edsoo.ru/4bda89ea
bubmuoreka [JOK
89 Papenctso puryp https://m.edsogru/aba7d464
[IposiBnenusi cumMMeTpuu B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edsoo.ru/92b823fd
ApPXUTEKTYype
01 Kommo3unuu npuxkeHuit bu6mmorexa [IOK

(mpocTeiiiue mpuMepsl)

https://m.edsoo.ru/2a4a2ba8




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

22 CBSA3U MEXIY Pa3IUu4YHbIMU TEMaMU https://m.edsoo.ru/efefea93
Kypca
[ToBTOpeHmEe 1 0600IIEHNE.

93 Peienue 3aiad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBS3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpEeHME B 00O0MIIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME B 000OIIEHNE.

95 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/a78455¢5
Kypca
[ToBTOpenue u 060061IEHNE.

96 Pemenue 3aga4, WILITFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpeHme u 0600MIIEHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpeHme u 0600IIEHNE.

08 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK

CBA3U MCIKAY PA3JIMYHBIMHA TCMaMU
Kypca

https://m.edsoo.ru/89¢5365f




99

100

101

102

[ToBTOpEeHME 1 0000IIEHNE.
Pewenue 3ana4, HILUIIOCTPUPYIOIIUX
CBSI3M MEXKY Pa3IMYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenue 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca

Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME B 00O0MIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735e9

bubmuorexa [JOK
https://m.edsoo.ru/073bcf5d

bubmuorexa [JOK
https://m.edsoo.ru/1852817¢







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

6

['eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE T€OMETPUYECKHE (UTYPBI, OINPEIENATh HX
B3aMMHOE DACIOJIOXKEHHE, H300paXaTb T€OMETPHUECKUE (QHUTYPHI,
BBITOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4uu. MI3MepsATh TMHEUHBIE U YTIIOBBIE
BeIMYMHBL. Pemarh 3a1aun Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEJIWYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIUMYMH IPEIMETOB B
peasbHOM KHU3HU, Pa3MEPOB MPHUPOAHBIX 00BEKTOB. Paznuuate pazmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUIHNHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FTeOMETPUUECKHUM 3a/1adam

ITonb30oBaTbcsd IPU3HAKAMHU DPABEHCTBA TPEYIOJIBHUKOB, HCIIOJIB30BATh
IPU3HAKU U CBOICTBAa PaBHOOEIPEHHBIX TPEYrOJbHUKOB INPH PELICHUN
3a1a4

IIpoBoanTh JIOTUYECKHUE paccyXIeHus c HCIIOJIb30BAHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonb30BaThCs MpU3HAKAMHU PAaBEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM Me€JuaHbl, MPOBEIEHHOM K THIOTEHY3€ NPSIMOYTOJIbHOTO
TPEeYrojbHHUKA, B pELIEHUH F€OMETPUUECKUX 3a]a4

OnpenensaTs NapauIeNbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMHU cekymasd. Onpenensats NapaieIbHOCTh MHPSAMBIX C
MOMOUIIBI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSAMOWU 10 TOYEK
JIPYrou npsmMou

Pemrate 3amaun Ha KiaeT4aToOM 6yMare

6.9

HpOBO,ZII/ITI) BBIYMCJICHHUA U HaXOAUTh YHCIIOBBIC H 6yKBeHHBIe 3HaA4YCHUA
YIJI0B B TCOMETPHUUYCCKHX 3aJadax C HCIIO0Jb30BaAHUEM CYMMBI YIJIOB
TPECYTrOJIbHUKOB U MHOI'OYT'OJIbLHUKOB, CBOICTB YIJoB, 06pa3OBaHHBIX npu
NEepeCCUYCHUN ABYX mapallICJIbHBIX MPpSAMBIX CCKYIJ_Ieﬁ. Pemarn
MPAKTUYCCKUC 3a/1aY1 HAa HAXOKACHUC YI'JIOB

6.10

Brnaners moHATHEM T€OMETPUYECKOIO MECTAa TOYEK. YMETh OMPENEsATh
OWCCEKTPUCY VyIila W CEePEAUHHBIN MEPIEeHIUKYISIP K OTPE3KYy Kak
reOMETPUUYECKUE MECTA TOUEK




6.11

@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH U KPYyra, XOpAbl U JuaMeTpa
OKPYKHOCTH, IIOJIb30BATbCS MX CBOMCTBAMH. YMEThb IPHUMEHATH 3THU
CBOICTBa IIPU PELICHUH 3324

6.12

BnangeTs noHsTHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh € meHTp. llomp3oBaThecs (hakTamMu O TOM, YTO OMCCEKTPHCHI
VIJIOB TPEYTroJbHUKA MEPECeKaloTcsl B OJHOM TOYKEe, U O TOM, YTO
CepeIMHHBIC TIEPIICHAUKYJISAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS
B OJJHOH TOYKE

6.13

Brnazners noHsATHEM KacaTelbHON K OKPYKHOCTH, I10JIb30BaThCsl TEOPEMOI
0 NEPIEHIUKYJISIPHOCTH KacaTeJIbHOM U pajuyca, IPOBEAEHHOIO K TOUKE
KacaHus

6.14

6.15

8 KVIACC

ITonw30BaThCA HpOCTCﬁIHPIMH reoOMETPUICCKUMU HEpaBCHCTBaMU,
IIOHHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

[TpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE MTOCTPOCHHSI C TIOMOIIIBIO ITUPKYIIS
U JJUHEWKU

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

6

6.1

I'eomeTpus

Pacno3HaBaTh OCHOBHEIE BHJBI I'IeTI:IpéXyl"O.]'II:HI/IKOB, HUX OJCMCHTHI,
MMOJIb30BAaThCS UX CBONMCTBAMU IIpU pCHICHUH I'COMETPUUCCKUX 3a1aYq

6.2

6.3

6.4

[IpumMeHATH CBOMCTBA TOUKHU MEPECEUCHHS MENAaH TPEYrobHUKA (IIEHTpa
Macc) B pEIICHUH 3314

Bnanerp nOHATHEM CpeQHEN JMHUM TPEYTroJbHUKA M Tpaleluw,
IPUMEHATh HX CBOMCTBAa IIpU PEUICHMM T'€OMETPUYECKUX 3a/]ad.
ITonb3oBatbca Teopemont danmeca M TEOpeMOM O MNPOMOPLUUOHAIBHBIX
OTpE3Kax, MIPUMEHATh UX JJIA pCHICHUSA NPAKTHYCCKUX 3a1a4

[IpuMeHsATH  OpU3HAKU  MOAOOMS  TPEYTOJILHUKOB B PELICHUHU
rEeOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBatbes TeopeMoil Iludaropa nns pemeHuss reoMeTpUUECKUX U
MMPAKTUYCCKUX 3a7a4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIIb B MPAKTUYCCKUX
3aJ]a4ax, CaMOCTOSITENBHO AENaTh YEPTEXK U HAXOAUTHh COOTBETCTBYIOLINE
JUTAHBI

6.6

Brmanets NOHATHAMM CHHYCa, KOCHMHyCa W TaHTE€HCA OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYroJibHUKA. [10ap30BaThCsl STUMH MOHATHAMM JUIS
pELIEeHUs] TPAKTUYECKUX 3a7a4




6.7

Berancnsate  (pa3nuuHbiMH - crioco0aMu) TUIOHIAAb TPEYrojlbHUKA U
IUIONIAId  MHOTOYTOJIbHBIX  ¢uryp (monb3ysich, TIl€ HEOOXOAUMO,
KanbKynaTopoMm). [IpumMeHSTh MNOJTydYeHHbIE YMEHHS B MPAKTHUYECKHUX
3a/1ayax

6.8

Bianers MOHATUSMH BIHUCAHHOTO M LEHTPAJIBHOIO YIJja, UCIIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX YIJIaX, YIJIaX MEXAY XOpJaMu (CEKYIIMMH) U yTiie
MEXy KacaTeJIbHOW U XOpJOM MpHU PEIIEHUH F'€OMETPUUECKUX 3a1a4

6.9

6.10

Brmagers NOHATHEM  ONMCAHHOIO  YETBHIPEXYIOJBHHUKA, IIPUMEHSATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJbHUKA IIPU PELICHUU 33124

[IpuMeHsATh NOTy4eHHBIC 3HAaHUS Ha IPAKTUKE — CTPOUTH MaTeMaTHYECKHE
MOJETH ISl 3a/a4 pPeaJibHOM JKU3HH M TIPOBOJHUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C IPUMEHEHUEM [TOJJOOHUSN TPUTOHOMETPHUH (IIOIB3YSCh, I1Ie
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

6

6.1

6.2

6.3

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKLUU OCTPBIX YIJIOB, HAaXOAUTh C HX
IOMOILBIO  PA3JIMYHbIE 3JIEMEHTHl MPSMOYTOJIBHOTO  TPEyrojbHUKA
(«peleHne NPSAMOYTOJBHBIX TPEYTrOJbHUKOBY). HaxonuTte (Cc momormipro
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHBIX 3HAYEHUN

ITons3oBaThCA Q)OpMYJ'IaMI/I MMPpUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM IJId HAXOKIACHUA COOTHOIIICHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TEOpPEMbI CHHYCOB HW KOCHHYCOB JUIA HAXOXIACHHUA
Pa3jIMYHbIX JJICMEHTOB TPCYIrOJIbHUKA («pemeHne TPCYFOJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

6.4

6.5

Brnagets moHsATHAMH TNpeoOpa3oBaHUS TOJ0OMS, COOTBETCTBEHHBIX
aMeMeHTOB Ton00HBIX (uryp. Ilomp3oBaThCcsi CBOWCTBAMH TOIOOUS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIUUCISTH JUIMHBI U HAaXOIUTh YTIBI Y
nonooueix Quryp. IlpuMeHATH cBOWCTBA TOMOOMS B TMPAKTHUYECKUX
3aa4ax. YMeTh MPUBOJUTH MPUMEPHI MOJO0OHBIX (DUTYP B OKPYXKAIOIIEM
MUpe

[Tonp30oBaTbcst TeopeMaMH O TPOU3BEACHHUH OTPE3KOB XOpA, O
MPOU3BEJIEHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, TOHUMATh UX F€OMETPUUECKUN U PU3NYECKUI
CMBICTI, IPUMEHSATh UX B PEIICHUH F€OMETPUUECKUX U GU3NYECKUX 3a/1a4.




[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB JJIsI HAX0XKACHUS IJIMH U
YTJI0B

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAHWHAT Ha IIJIOCKOCTU, MPUMCHATHL €ro B
PCIICHUN TCOMCTPUUCCKHX U MTPAKTUYCCKUX 3a1a4

Brnazneth NOHATUSAMU PaBUIIBHOTO MHOTOYTOJIHUKA, ITTHHBI OKPYKHOCTH,
JUIMHBI AYTH OKPY>KHOCTH U PaJMaHHON Mephl yrila, yMeTh BBIYHCISATH
wioniaab Kpyra u ero uacreil. [IpuMeHSTh mNolyueHHBIE YMEHHUS B
MPaKTUYECKUX 3a/1auax

HaxomuTth ocu WM UEHTPbl CUMMETpUU (UTYp, IPUMEHSTH JBHKEHUS
IUIOCKOCTH B MPOCTEUIINX CITydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATUYECKUE
MOJICTM IS 3a7ad PeallbHOM JKU3HH M TMPOBOAUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS ¢ TPUMEHEHHUEM TO00HSH TPUTOHOMETPUIECKUX (PYHKIIUI
(MonB3ysiCh, I/Ie HE0OXO0IUMO, KAIbKYIISITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomeTpus
HauanbHbie noHsTHs reomMeTpuu. Touka, mpsmasi, OTpe3okK, Jyd. Yros. Bujisl
6.1 yrioB. BeprukanbHble M CMeXHbIE yIubl. buccekrpuca yrna. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYISAPHOCTD IPSIMbIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOHCTBAa O0ceBoi cumMMeTpuu. [Ipumepsr
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE ITOCTPOEHUS C TOMOIIBIO TUPKYJIS U TuHEKU. TpeyronbHuK. BricoTa,
' MearaHa, OUCCEeKTpHUca, UX CBOMCTBA
6.4 PaBHOOenpeHHBII W PaBHOCTOPOHHUH  TpEeYroJbHUKH.  HepaBeHCTBO
' TPEYTrOJIbHUKA
6.5 CpolicTBa U MpHU3HAKK PaBHOOEAPEHHOTO TpeyrojibHUKA. [Ipu3HaKku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBolicTBa U NPU3HAKU MApAIENbHBIX MpsAMbIX. CyMMa yIJOB TPEYroJIbHUKA.
' Bneminue yribl TpeyrojibHHUKa
[IpsmoyronbHblii  TpeyroabHUK. CBOWCTBO  MEAMAHBI  MPSIMOYTOJIBHOI'O
6.7 TPEYroJIbHUKA, IPOBEAEHHOW K  rumoreHy3e. IIpu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTONBHBIN TpEeyroapHUK ¢ yriaom B 30°
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHO#, Teopema O OonblieM yrie W OONbIIEH CTOPOHE TPEYroJibHHUKA.
[lepnenukynsip U HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekrtpuca yrma ¥ CepeIUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOp/ia U JUaMeTp, UX CBOICTBa. B3anMHoe pacnonoxeHnue
' OKPY’KHOCTH M npsiMoil. KacaTenbHas u cexyias K OKpyKHOCTH
6.11 OkpyXHOCTb, BNMCaHHas B Yroj. BrnucaHHas M oONucaHHas OKPYXHOCTHU
’ TPEYTrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKasi Tparemnusi, e€ cBOicTBa M mpu3Haku. [IpsmMoyroibHas
' Tpanenus
6.4 Meron ynBoenus Mmenuasbl. LlenTpanbHas cummerpus. Teopema daneca u
' TEOpeMa O MPONOPIUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [Tonobue TpeyronpHUKOB, KO3(pduuuent mnonobus. Ilpusnaku nomOOHS
' TpeyroabHUKOB. [IpuMeHeHne nogo0us MPH PelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl 1)1 IIIOLIAANA TPEYTOIbHIKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CpoiictBa momaneii reomerpuueckux Quryp. OTHOIIEHHE IUIOIAACH
' nOJ00HBIX uryp
6.9 Brrunciienne miomaned TpeyroJbHUKOB M MHOTIOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TAaHI€HC OCTpPOro YyrIja MpsIMOYTOJIBHOI'O TPEYroJbHUKA.
6.11 OcCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHomerpuyeckue (QyHKIUU
yraoB B 30°, 45° u 60°
6.12 BrnucanHble U LIEHTpAJIbHBIE YIJIbl, YTOJ MEXY KacaTeIbHON U XOpAOW. YTJbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucanublie 1 onucaHHbIE YEThIPEX YT OIbHUKH
6.14 B3aumHoe pacrnonoxenue AByx okpykHocteil. Kacanue okpyxnocteil. O6mue
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, TaureHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHUHYCOB. Pemienue
’ MIPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanne mogobus. [Togo01re cOOTBETCTBEHHBIX SJIEMEHTOB
6.4 Teopema 0 mpou3BEAECHUH OTPE3KOB XOPJH, TEOPEMBI O IPOU3BENEHUU OTPE3KOB
’ CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOU
Bekrop, mmHa (MOAYNb) BEKTOpPA, COHANPABICHHbBIE BEKTOPHI, IPOTHBOMOIOKHO
6.5 HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,

Oorcpanru HaAJ BCKTOpAMHU. Paznoxenue BCKTOpa IO ABYM HCKOJUJIMHCAPHBIM
BCKTOpaMm




Koopaunatsl BekTopa. CkansipHOE NPOU3BEIACHHE BEKTOPOB, IPUMEHEHUE JUISA

66 HAax0KJICHHUs JITUH U YIJIOB
JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHHUSA IIPSAMOM U OKPYKHOCTH B

6.7 KOOpAMHATAX, NEPECEUYEHUE OKPYKHOCTEH M MPAMBIX. MeToj KOOpIHWHAT U €ro
IIPUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlinHa okpyxHocTu. I'pagycHas u paauaHHas Mepa yrila, BBIYMCICHHUE JJIUH IYyT

' OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBUKeHHsI TUIOCKOCTH U BHYTPEHHHUE CHUMMETpUH (uryp (31eMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpedoBaHMSI

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111er0o
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATHUSAMH: MHOYKECTBO, IOJMHOYKECTBO,
orepanuu HaJ MHOXXECTBaMHU; YMEHHE ONEpUPOBATh MOHATHUSAMU: Tpad,
CBSI3HBIN rpad, 1epeBo, LIKKII, IPUMEHATH UX MIPH PEILICHUU 3a/1a4; YMEHUE
UCIIOJIb30BaTh rpauuecKkoe MpeACTaBIEHUE MHOXKECTB JJIsS OINUCAHUS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IIPU PELIEHUHU 3a7a4 U3 JPYTUX yueOHbIX
IIPEIMETOB

YMeHue OIICPUPOBATL IMOHATHAMH: OIPCIACICHUEC, AKCHMOMad, TCOpEMa,
JOKa3aTCJIbCTBO, YMEHUC paciio3HaBaThb HCTHUHHBIC n JIOXKXHBIC
BbBICKA3bIBAHUA, IMPUBOAUTL MPHMCPbI W KOHTPIIPHUMCPLI, CTPOHUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHe oOIepupoBaTb IOHATUAMU: HATYpPaJIbHOE YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETMMOCTh HATYPAJIbHBIX YNCEI, IPU3HAKHU JIE€IUMOCTH,
1EJIOE YUCII0, MOJYJIb YHCIIa, OOBIKHOBEHHAs ApOOb U AECATUYHAS IpOOb,
CTaHJAapPTHBIN BUJ YUCIIA, PALIMOHAJIBHOE YUCIIO, UPPALMOHAIBHOE YUCIIO,
apu@MeTUyecKuil KBaJpaTHbII KOPEHb; YMEHHE BBIIOJHATH JEUCTBUS C
4YUCJIaMH, CPABHUBATH M YIOPSAAO0YMBATH YUCIIA, MPEJICTABIATh YMCIA Ha
KOOPJIMHATHON IIPSIMOM, OKPYIJIATh YMCIIA; YMEHHUE JENaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh MNOHATHUSIMHU: CTENEHb C LEIbIM IIOKA3aTEeIIEM,
apudMeTUYECKH KBaJIpaTHBIH KOpPEHb, MHOTOYJIEH, alreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEHH OO0JIbIlie
€MHUIIBI, YMEHHUE BBITIOJIHATH Pacuérhl 1o (opmyiiam, nmpeodpa3oBaHus
LEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN M BBIPAXKEHUU C KOPHSIMHU,
PAa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIH, B TOM YHMCIIE C UCIIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJApaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSATHSIMH: YUCIOBOE PaBEHCTBO, ypaBHEHUE C
OJIHOW TIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEHHbIe U KBaJgpaTHbIE YpaBHEHHs, JIpOOHO-
paloOHaJIbHBIE YpPaBHEHUS C OJHOW TIEPEMEHHOH, CUCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpaBeHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJTHON NTePEeMEHHOH,
B TOM YHCJIE IIPH PELIEHUH 3a/1a4 U3 IPYIUX NPEAMETOB U MPAKTUUECKUX
3aJa4; YMEHHE HCIOIb30BaTh KOOPIANHATHYIO MPSAMYIO U KOOPAWHATHYIO
IJIOCKOCTH /17151 U300pakeHus pellieHui ypaBHEHU, HEPABEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (QYHKIMS, Tpaduk (YHKIHH, HYIU
(GYHKIMH, MTPOMEXYTKH 3HAKOIIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHMS,
yObIBaHMs, HauOoJblllee M HAaUMEHbIee 3HaYeHHs (DYHKIUHU; yMEHHE
ONEpUpPOBATh MOHSATHUAMH: TpsIMasi MPOIOPIHMOHATIBHOCTh, JHHEIHAs
GyHKkMs, kBagpaTuyHas (QyHKOMSA, OOpaTHas MPOIOPLIHOHAIBHOCTS,
napaboa, runepoosia; yMeHre CTpouTh rpaduku QyHKIUHI, NCTIOIb30BaTh
rpaduKy A7 OTNpeAeTICHUs CBOWCTB IMPOLECCOB M 3aBUCUMOCTEH, s
pelieHns 3a1a4 M3 JPYTUX Y4eOHBIX IMPEIMETOB W PEaTbHON JKU3HU;
yYMEHHUE BBIpaXKaTh (hopMysaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

Ymenue OIIEpUPOBATH MOHSTHSMM: IIOCJIEI0BATEIBHOCTb,
apudMeTHUecKas 1 TeOMETPUIECcKasi MPOrpecCUy; YMEHHE UCIIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI 1 OOIIETO YJIeHa TPU
pellleHnu 3a7ady, B TOM YHUCIE 3a7a4 U3 JAPYrux y4eOHBIX IPEIMETOB U
peanbHON KU3HU

VYMeHue peuarh 3a/1aud pa3HbIX TUIIOB (B TOM YMCIIE HA MPOLEHTHI, JOJIH
Y YaCTH, IBUKEHUE, paboTy, LIEHY TOBApOB U CTOUMOCTb IIOKYIIOK U yCIIYT,
HaJIOTH, 3a7auyd K3 o0O0JacTU YHpaBlIEHUS JIMYHBIMU U CEMEWHBIMHU
(uHaHCaMM); YMEHUE COCTABIISITh BHIPAKEHUS, YPAaBHEHU S, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIEIOBATh IIOJyYEHHOE pELICHUE U
OLIEHUBATh MIPABJIONOA00HOCTb NOJYYEHHBIX Pe3yJIbTaTOB

10
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE30K, Mpsimasi, JIyd,
JIOMaHasi, Yroj, MHOTOYI'OJIbHUK, TpPEYroJIbHUK, PpaBHOOEIPEHHBIN U
PaBHOCTOPOHHUII ~ TPEYTrOJIbHUKH,  IPSIMOYTOJIbHBIH  TPEYroJibHUK,
MearaHa, OMCCeKTpHUca W BBICOTA TPEYTOJIbHHMKA, YETBIPEXYTOJbHUK,
napajienorpaMM, — poM0,  TIpPSMOYTOJIbBHUK,  KBajapar,  Tparenus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; yMeHue pemiaTh 3a/1a4u, B TOM YHCIIE U3 TTOBCEAHEBHOM JKU3HU,
Ha HAXOXKJEHUE IN€OMETPUYECKHUX BEJIMYMH C IPUMEHEHUEM HM3YyYEHHBIX
CBOMCTB Quryp u ¢pakron

VYMeHue onepupoBaTh IOHATUSAMHU: PaBEHCTBO (UIyp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPIIEHAUKYISIPHOCTD IPSIMBIX, YroOJl
MEXIY HNpPSIMbIMM, NEPHEHAUKYISAP, HAKIOHHAs, MPOEKIUs, [oao0ue
¢uryp, mompoOHbIe TPEYTrOJbHUKH, CUMMETPHUS OTHOCHUTENIBHO TOYKU U
NpsIMOI; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U IToj100ue puryp,
MapaJUIEIbHOCTD U MEPIIEHIUKYISPHOCTD MPSMBIX B OKPYKAIOIIEM MHUPE

YMeHue onepupoBarh MOHATUAMU: JUIMHA, PACCTOSTHUE, Yroi (BEJIMYMHA
yIJ1a, CHHYC U KOCHHYC yTJ1a TPEYTrOJIbHUKA), TUIOIIA/1b; YMEHHE OLIEHUBATh
pasMepsl TNpPEIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHHE
MPUMEHSTh (POPMYIBI IEpUMETpa U IUIONIAM MHOTOYTOJIbHUKOB, JTMHBI
OKPYXKHOCTM W  IUIOWAAM  Kpyra, oObema  MPSIMOYTOJbHOTO
napajulefienunena;  yMeHHe  NPUMEHSITb  NPU3HAKHM  pPaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrojbHHKA, TEOPEMY




[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue wu300pakarth IUIOCKME  (GUTYpRl M HX  KOMOWHAIHH,
IPOCTPAaHCTBEHHBIE (UTYpbl OT pPYKH, C TOMOINBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY UJIH CUMBOJIBHOMY
OIHCAHUIO
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YMeHue onepupoBaTh IMOHATUAMU: IPSAMOYTOJIbHAS CUCTEMA KOOPJIUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BECHUE BEKTOPA Ha
YHCII0, CKALIPHOE IIPOU3BEACHUE BEKTOPOB; YMCHHME MCIIOIb30BATh
BEKTOPBI U KOOPAMHATHI I IPEICTABICHUs JaHHbIX U PEIICHUs 3a1a4, B
TOM YHCJIE€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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YMeHue oneprupoBaTh MOHITHIMU: CTOJIOUKOBBIC U KPYTOBBIC IMarPaMMBI,
TaOJIMIBI, cpelaHee apupMeTHYecKoe, MeauaHa, HauOonblmee U
HaMMEHbIIIEe 3HAUCHHs, pa3Max YHCIOBOTO Habopa; YMEHHE H3BIICKATH,
WHTEPIPETHPOBATh U MPEOOPA30BEIBATH HHPOPMAIIHIO, ITPEACTABICHHYIO
B TaOJMIaX ¥ HA TUarpaMMax, OTPAKAFOIIYIO CBOMCTBA U XapaKTEPUCTHKU
peanbHBIX MPOIECCOB M SIBICHHI, YMEHHUE PACIO3HABATh M3MCHUUBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUAMHU: CIy4YalHBIA ONBIT (Ciay4yailHbIN
OKCIIEPUMEHT), DJIEMEHTapHOE COObITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4ailHOTO OIBITa, CIy4yailHOe COObITUE, BEPOATHOCTD COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHAMU; YMEHHE pellaTh 3aJa4u
METOZI0M OpraHU30BAHHOTO Mepedopa W C HCHOJIb30BAHHWEM IpaBHIIA
YMHOXXEHUS; YMEHHE OILICHHBAaThb BEPOSTHOCTU pEANbHBIX COOBITHH H
SBJICHUH, TIOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITHI B OKpPY)KaIOIIEM MHpPE M B KU3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBILIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XO,Z[HIJ.IPIIZ H3y‘leHHLII>i MCETOJ AJId pCIICHUA 3a1a1H,
MNPpUBOJAUTE NPUMEPLI MAaTEMATHYCCKHUX SaKOHOMepHOCTeI\/JI B IIpupoac u
JKU3HH, PACIIO3HABATH IPOABIICHHEC 3aKOHOB MAaTCMATUKHW B HMCKYCCTBC,
OMMUCBIBATh OTACIIBHBIC BBIJAIOMIUMCCA PE3YJIbTAThl, IMMOJYYCHHBIC B XOO€
Pa3BUTHA MAaTEMAaTUKH KaK HAYKHU, IPUBOANUTE NPUMEPBI MATCMATHYCCKUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOfI HUCTOpUHN




HEPEYEHbDb 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 Harypanbublie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCel
12 OOBIKHOBEHHBIC M JECSITHUYHBIC JTPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Panmonaneubie uncna. Apudmernyeckue onepanuy ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTBuTenbHbIe 4YHcla. Apu(METHYECKUE Olepalud ¢ JCHCTBUTEIbHBIMH
' YHCIIaMU
L5 [Tpubnuxennbie BBI‘II/IUCJIeHI/I}I, npaBuja OKPYIJEHUs, MPUKUAKA M OLICHKa
pe3ysbTaTa BEIYUCICHUN
2 Anrebpandeckue BoIpaKCHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
’9 Crenens ¢ uensiM nokasarenaeM. CTeneHs ¢ pauoHalIbHbIM MoKa3zareneM. CBOMCTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECCKUMU

23 KOPHSIMH HAaTypaibHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

31 Lensle u apoOHO-panMOHANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYITHOCTH
) ypaBHEHUI

39 Lensie u npoOHO-parMoHaIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucaoBbIe TOCIIEN0BATEILHOCTH

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUs TOCIIEI0BATEIbHOCTEH

4.2 ApudmeTrnueckas u reomeTpudeckas nporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB

5 OyHKIMH
®Oynk1us, cocoOsl 3a1anus GyHkun. I'paduk pynkunn. O6siacTb onpeneneHus u
MHOXeCTBO 3HaUeHUH pyHkuuu. Hymu ¢pynkuun. [IpoMexxyTki 3HaKOMOCTOSIHCTBA.

>1. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiiee n HaumeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1

I'eomerpuueckue GUrypsl 1 UX CBOICTBA

7.2 TpeyroabHuK
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKrX BETUYUH
7.6 BexkTops! Ha miockocTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padm




YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martematuka. ['eomerpus : 7-9 kiacchl: 6a30BbIii ypoBeHb / AtanacsH JI.C.,
byry3os B.®., Kagomues C.b. u apyrue, AKIIMoOHEpHOE OOIIIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metonunueckue pekoMeHnaanuu. 7-9 kiaccel (k yueoHuky Aranacsina JI.C.,

byry3osa B.®., Kagommnesa C.b. u ap.) (I'ma3kos FO.A.)

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

@enepanbHblil HHCTUTYT NIEAarorunyeckux u3mepenuit http://www . fipi.ru
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