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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YUYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHWIA M B3aUMHOE pPACHOJIOKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJIe€Hus «OT MPOTHBHOIO», OTIMYaThb CBOWCTBA OT  IPU3HAKOB,
dbopmynnpoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHUE JoKa3aTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATHUKH.

[{enpto M3y4eHUs r€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KAK MHCTPYMEHTA
MPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIIUXCS
B peanpbHOM xu3HM. OOyuwaromuiics JODKEH HAyYHUTbCS — ONPEIEsATh
F€OMETPUYECKYI0 (PUTypy, ONHCHIBATH CIOBAMU YEpPTEXK WIM PUCYHOK, HAWTU
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOesst wiu TpeOdyemble pa3Mephbl Tapaxa JJii aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu peuieHuu 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolMNCS YUYHUTCS CTPOUTh
MaTeMaTUYECKHE MOJIETM PEATbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTD IMOJTYYEHHOTO PE3YJIbTaTA.

OcoOeHHOCTh YyUeOHOr0 Kypca YriayOJEéHHOTO U3yYeHHUS T€OMETPHH COCTOUT
B TOM, 4TO OOy4Yarouifecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MOHATUSAMH, a
YBEPEHHO OBa/ieBatoT UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJaromuecs mpruoopeTaroT
YMEHHSI, MOMOTAIOIIME MM YBEPEHHO NPHUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaKk)Ke T0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercs yriyOn€HHBIM
yueOHbIi Kypc «I'eoMeTpus», KOTOPhIN BKIIFOYAET CIICTYIOITHE OCHOBHBIC Pa3/eibl
conepxkanusi:  «Hauwama  reomerpum», «TpeyronbHukn», «OKpYXHOCTHY,
«YetbipéxyronbHukmn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpun», «llnomanny, a
Takxe «MeTton koopauHaty, « Bekrope», «[IpeoOpazoBanus MI0CKOCTH.

Ha usyuenne yueOHoro kypca «I'eomerpuss» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadanbHble NOHATHS
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeNIbCTBE, ONPEICICHUN.

B3anmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOUKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHue BeaW4YuH YIVIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrostnue ot Touku 1o npsMou. buccekrpuca yrna.

Jlomanas. Bunel nomansix. J[iinHa momanoi. MHoroyronsHuku. llepumerp
MHOTr'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpenCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmme nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIEC, MNPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHbIE, pPABHOCTOpOHHME. Mennana, OuccekTpuca M BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyTroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHDE.

IMapasnensHbie npsimbie. CyMMa yrjioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yIiioB TpEyrojbHUKa. BHEmHuEe yribl
TpeyrosbHuKa. CymMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTOJIbHUKOB. llepnennukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronbHbIid TPEYroNbHUK € YriaoM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnoioKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass u cekymas K OKpyXHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yrod. [IpocTeiiimme mocTpoeHUs ¢ IOMOIIBIO LIUPKYJIS U JTUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpEeANHHBIN NEPIEHANKYJIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta ToueK. OnMcaHHas OKPYXHOCTb TPEYTOJIbHHMKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEIECHUE 3a7]a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHEUKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBOMCTBa M npu3Haku. [IpsmoyronbHas tpanenus. CpenHss JTUHUSA TPAIICIHH.

CpenHsast nTUHUSL TPEYTroJbHUKA. MeToj yIBOCHUSI MEIMAaHbl TPEYTrOJIbHHKA.
Teopema o nepeceueHnn MeUaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O IMPONOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxooue

[Togobue TtpeyronbHUKOB, KodpduiueHnt mnoaodus. IlpusHaku mnomoOus
TpeyroJbHUKOB. [IpuMeHeHue mMoa00usT MpU PEUICHUH TEOMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4.

ILiromans

[Tonstue o mmomanu. CBolcTBa IIIOMEAAEH TEOMETPUUYECKUX (PUTYP.
[Ipocreiimme GopMyIibl s IO TPEYTOIbHUKA, MapauieiorpaMma, pomoa u
Tpanenuu. [Inomanu nogoOHbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia NPsIMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl U 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTBIO



BrnucaHHble M IEHTpalbHBIE YTIJIBI, YTOJd MEXKIYy KacaTeIbHOM M XOPIOW.
Yrnel MexAy XOpAaMH M CEKyLIMMHU. BHHcaHHBIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHAKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOcTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB oT 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMynbl  npuBeneHus.  Pemenue
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAJAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroibHUKOB

Xopapl W 1OAOOHBIE TPEYrOJIbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOMU3BEIECHHUU OTPE3KOB CEKYILHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBbl 1 Menenast. [loHsiTHE O TOMOTETHH.

MeToa koopaMHaAT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbIcH. [lapamienpHOCTh W NEPHEHAMKYJISPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue OkpyxkHocTH. HaxokneHune mnepeceueHud OKpPYKHOCTEW W
OpsMBIX B KoopAauHaTax. PopMynia paccTOsIHUS OT TOYKH A0 mpsimoit. Ilnomanas
napajjieiorpaMmMa B KOOpJMHATaX, MOHSITHE 00 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MMPAKTHKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopsl

BekTopbl Ha miockocTu. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — MpaBUiia
TPEYTOJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CKaJsipHOE TIIPOU3BEIECHUE BEKTOPOB, I'€OMETPUYECKUI CMBICI W BBIPAXKECHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTH CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TPOW3BEACHUE M  NpoeHUpoBaHHE. [IpUMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHMS [JJIMH W yrioB. Pemenwe
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIUINHA OKPYKHOCTH M IUIOLIAAb KPYyra

IIpaBunpHBIlE MHOrOyrojdpHuUKHM. [InuHa OkpyxkHOcTH. I'pagycHas w
paguaHHas Mepa yria, BBIUYMCICHHUE JUIMH Iyr OKpyykHoctei. Ilmomane kpyra,
cekTopa, cermeHTa. Mcropudeckue cBeneHrs 00 M3MEPEHUH ITTMHBI OKPYKHOCTH U
IJIOIIA/IA KPYTa.

JIBMKeHMS TIIOCKOCTH

[lenTpanbHas cummerpus. LleHTpanbHO-cumMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IIPUPOJE, >KUBONMCH, CKYJIBNType, apxurTekrype. Kommosummu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHne B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsS TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY M  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JAEATEIBHOCTH YUEHOIO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0OBATEIbCKON ACSTEIBHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEACHHSI  3JA0POBOTO  o0pa3a JKM3HH  (340pOBOE  IHTAHWUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWM JJIsl PEIICHUs 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanum K M3MEHAKINUMCH YCJIOBHSAM COLHUAJIBHON U NMPHPOIHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OTBITA JIPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYITUPOBATH UIEH,
MOHATHUSI, TUIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OIEHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHUS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1ero 06pa3zoBanus y o0y4aroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aeicTBUA:

BBISIBJIATh M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OpPMYyIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYKJEHUS:
YTBEPAUTENbHbBIE U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpencTaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TharpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM WK
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIe HeiCTBHA:



BOCIIPUHUMATH U (POPMYIIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3a/Jaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/ 00CYXKIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3adadd, BBICKA3bIBaTh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
Iuaora, oOHapy)KUBaTh Pa3IMUUEe U CXOACTBO IMO3UIIMH, B KOPPEKTHOH Gopme
(dbopMyIIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1auu, YKCIIEPUMEHTa, UCCIICIOBaHMUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHUAYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IIEJb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYKIATh MPOIECC U pPe3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMbD» W UWHBIE), BBHINOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIadAa B OOMmUMH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasitTuBHbIC YHUBEpPCAJbHbIC YUeOHbIC 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJIsl PEIICHUs B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIICHHsS 3aaadu (WJu ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIeKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3yJibTrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOHN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS 1EH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIpXaTh AMOLUHN TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 ki1acce 00yJaromuics MOIydUT CIETYIOIINE MTPeIMETHBIC
pE3yJIbTATHI:

Pacno3HaBaTh HM3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpEeneisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TI'€OMETpPUUYECKHE (UTYPBI, BBIIOJHATH
YEpTEXkKU MO YCIOBUIO 3anadd. M3mepsATs JNMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IIPEIMETOB B
pealbHOM KU3HHU, pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznuuaTh pa3Mepbl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajad.

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

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aa4.

Omnpenensts napajjiebHOCTh MPSIMBIX C IIOMOILBIO YITIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUCHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIECHUE YIJIOB.

Brnaners monsituem reometrpuueckoro mecta touek (I'MT). Omnpenensith
OMCCEeKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY Kak T€OMETPUUECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3aa4.



®opMynUpOBaTh ONPEAECIEHUS] OKPYKHOCTHM M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTrs MOHATHEM ONMMCAHHOM OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOJIb30BaTh (haKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePICHAUKYJISIPHOCTH KacaTeJIbHON M paauyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>XKHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUUA CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHmy oOyueHus B 8 kiacce oOydaromuidcs TMOJYYUT CJEAYIOLIUE
peIMETHBIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HX JIIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TMPH PEIICHUH T€OMETPUYECKHX 3adad. Pa3nmuath
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEUaH TPEyrojbHHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagers moHsTHEM CpelHEH JMHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA NpU pEHIEHHH TeOMEeTpUuYeckux 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl pELICHUS
MPAKTHYECKHX 3ajad.

Pacno3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HCHOJIB30BaTh MX
CBOWCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TMOA00US TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoAO0OHBIX (urypax. Ilonb30BaThCs NMpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTte W ucnonp3oBaTh mpocteiimue  GopMmysisl A IUIOLIAAU
TPEyrojbHHUKA, NapaieorpaMma, poMoa U Tpanenuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJBHBIX (UTYp
(MonB3ysiCh, TNI€ HEOOXOAUMO, KaJIbKYJIATOPOM). 3HATh OTHOIICHHE ILUIOIIAeH



NoOOHBIX (QUTYyp U MPUMEHSATh NP peHIeHHH 3aaad. [IpuMeHATh mojyuyeHHbIe
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpakTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JIIUHBI.

Bianerp mNOHATHEM BIMCAaHHOTO W ILEHTPAIBHOTO YIJa, yIJIa MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAaHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW KU3HU U IIPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIiry oO0yueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUIUE MPEIMETHbBIC
PE3yJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIMH OCTPBIX YIJIOB, YMETh HAXOAUTH C MX
NOMOUIBIO PAa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISTOPA) ITUHbI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThCs (popMysiaMu NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3a1ad. [IpuMeHSATh MOJydYeHHBIE 3HAHUS MPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOLIAN, BIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (PopMyiamMHu JUIsl TJIOIIAAU TPEYTOJIbHHKA,
napajjienorpaMmma, pomM0a, Tpamneluu, BEIBOJAUTh U IPUMEHTH hopmyny ['epona u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMerp 1peAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBaTh Teopemsl UeBrl 1 MeHenas npu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJaxX, yIJIAX MEXAY XOpIaMH
(CeKyIMMM) U yTiie MEXAY KacaTeJIbHOM U XOPAOW MTPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O INPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUHN OTPE3KOB CEKYILMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kod3@duiuueHta u
CBOOOJHOTO YJI€HA, MOHUMATh WX TE€OMETPHUUYECKH CMBICI U CBSI3b YIJIOBOTO



KoddduimeHTa ¢ BO3pacTaHMEM W YObIBaHHMEM JUHEHHONW GQYHKIUH. YMeTb
pemaTte METOAOM KOOPAMHAT 3a7adM, CBSI3aHHBIE C MApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSMBIX, IIEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBoIUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOA
KOOPAMHAT Ul HAXOXKIACHHUs IEPECEYEHUU OKPYKHOCTEW M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKH 1O MPSMOM, TUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmaau. lloap3oBaThCcs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  peLIeHUHU
FCOMETPUYECKUX U IPAKTUYECKUX 3anad. [IpumeHATr Meron KoopaAuHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh IPaBWIAMU TPEYTOJbHUKA W IapajuiesiorpaMma.
Biianerp nNpakTUYECKUMU HMHTEPIPETALUAMU BEKTOPOB. YBEPEHHO I10JIb30BATHCSA
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpaA Ha YUCJIO B KOOpJANHATAX.

Nwmets npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHUJI € TOMOIIBIO IPOEUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NUYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €rO
F€OMETPUYECKUM CMBICII W YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBA3b C IPOELUpPOBAHUEM. [IpUMEHATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH W YIJ0B. PemaTre reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaISApPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pu3ndeckux 3agadax.

Bianers NMOHATUAMH NMPABWIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUTUHBI TyTU OKPYKHOCTH M PAJUaHHON MEPHI yTJIa, BBIYUCIATh IUIOMAAb KPyTa U
ero yacted. [loHumare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHUS MpU
pEelIeHUN TPAKTUYECKUX 3aJad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUTUHBI OKPYKHOCTH U IUIOLIAJN KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUWU IUIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHsATh NBUXKEHHUS IUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMEHATh NONYy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IOA0OHs U TPUTOHOMETPUYECKUX (PYHKUMH (TOJB3YSCh, THAE
HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM (poBbIE)

Ne /o Kontpoabubie IlpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThbI

Hauana reomerpuu. [Ipocreiimme

1 reOI\feTqueCKHe Qurypet i ux 28 1 https://m.edsoo.ru/OH12RI5D8
cBoiicTBa. Mi3MepeHne reoMeTpuieckux
BEJIMYNH

2 TpeyronbHuKH 19 1 https://m.edsoo.ru/O6KFIHDO09
IT .C

3 APATLICIBHOCTD. T-YNNA YIOB 15 1 https://m.edso0.ru/WMNNDBJIAT
MHOTOYTOJIbHUKA
IIpssMOyTONBHBIE TPEYTONIBHUKH https://m.edso00.ru/J2A0W40ZS

5 ['eomeTpuueckue HepaBEeHCTBA 1 https://m.edsoo.ru/A51XQD16L
OxpyxHocTb. ['eomeTpruyeckue mecra

6 Touek. [TocTpoeHHsI ¢ TOMOIIBIO 18 1 https://m.edsoo.ru/DICPUBZKB
LUAPKYJIS U JIMHEUKU
IT

7 OBTOperiite, obobertie, 10 1 https://m.eds00.ru/59W0SIXS4
cucTeMaTHh3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 102 5 0

[TPO'PAMME




8 KVIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie IIpakTHueckue
MpPOrpamMmblI Beero o0pa3oBaTe/IbHbIE PeCypChI
padoThI padoThbI
YeThIpEXyroJIbHUKN 22 https://m.edsoo.ru/JEACIOAAS
ITogobue 16 https://m.edso00.ru/3IPE93YZW
IImomans 16 https://m.edsoo.ru/YFYPZ83VS
T I1
copema [Tudaropa u nauana 18 1 https://m.edsoo.ru/MVYNV3KOWW
TPUTOHOMETPUHU
VT1bl U 4eTHIPEXYTOIBHUKH, CBA3aHHbIC 20 1 httos://m.edsoo.ru/CBCOZUV2X
C OKPY>KHOCTBIO
11
OBTOPCHIC, 06o6meHIfe, 10 1 https://m.edsoo.ru/ANLMEGDJB
cHUCTEMaTHU3alMsl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




9 KVIACC

KoaunuecTBo yacoB
HaumeHoBaHue pa3iesioB H TeM DJieKTpoHHbIE (11U POBbIE)
Ne n/m Kontpoabnbie IIpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
1 Peurenue TpeyroibHUKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [Tomo6ue TpeyroasHUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 Meton KoopauHaT 10 1 https://m.edsoo.ru/3J8GMLGWA
4 BekTopsl 20 1 https://m.eds00.ru/710UZGLOW
5 JlivHa OKPYKHOCTH | IJIOLIA/Ib KpyTa 16 1 https://m.edso00.ru/JG33QNB5Q
6 JIBYOKEHUS IJTIOCKOCTH 10 https://m.eds00.ru/QSSDFGVC6
IT 000
7 OBTOPEHHE, 000 meHI:Ie’ 12 1 https://m.eds00.ru/B4VQTV6JJ
CHUCTEMAaTH3aIMsl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

I/ICTOpI/IH BO3HHMKHOBCHUA U
Pa3sBUTHUA I'COMECTPUU

KoauuecTBO 9acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHbIE NH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edso0.ru/J7Q9ALWI1C

HauannHble moHATUS
reomerpuu. Touka, npsmasi,
OTPE30K, JIy4

https://m.edsoo.ru/INPW2N2UC

Hauansueie noaaTus
reomerpuun. Touka, npsamas,
OTPE30K, JIy4

https://m.edso0.ru/8SSLOXTB9

[TonsiTre 06 akcuome, Teopeme,
JIOKa3aTeNIbCTBE, ONPEICIICHHH,
CBOMCTBE, IPU3HAKE

B3anmHOe pacnosiokeHue ToYeK
Ha IpsaMoil. MI3sMepenue 1InHbI
OTpE3Ka, PACCTOSIHUE MEXKIY
TOYKaMU

B3anmHOe pacnosioxkeHue TOYeK
Ha nIpsaMoil. M3sMepenue 1nHbI
OTpE3Ka, PACCTOSAHUE MEXKIY
TOYKaMU

B3anmHOE pacnosioxKeHue TOYEeK
Ha npsaMoil. M3sMepenue mnHbl
OTpE3Ka, PACCTOSHUE MEXKIY

https://m.edso0.ru/DWD17SPAX

https://m.eds00.ru/28 XOILQOI

https://m.edsoo.ru/N3RCJOJNU

https://m.edsoo.ru/1P033M9R4




TOYKaMH

[ToxymnockocTs 1 yron. Buast
yrioB. M3mepeHue BeuuuH
yIJI0B

https://m.edsoo.ru/ESKCUASXQ

[Tonmynnockocts 1 yrou. Buabl
yrioB. M3mepenue BemunH
YIJIOB

https://m.edsoo.ru/USJRBUZQM

10

11

12

[Tomynnockocts 1 yrou. Buabl
yrioB. M3mMepenue BemunH
YIJIOB

BeprtukanbHbie U CMEKHBIE
yribl. [TapamiensHble u
NEPIEHAUKYIISIPHBIE IIPSMBIC
BeprtukanbHbie U CMEKHBIE

yrisl. [lapannensHeie u
HepIHeHIUKYISIpHbIE PSMbIe

https://m.edsoo.ru/TP9DGUWJIW

https://m.edsoo.ru/JsSMGGNJRQ

https://m.edsoo.ru/U9PZ8CUDO

13

BepTtukanbHbie U CMEKHBIE
yribl. [TapannensHbie n
NEepPHEHANKYISIPHbIE TPSIMBbIE

https://m.edsoo.ru/AKSKQV1H8

14

15

16

BeprtukanpHbie 1 CMEKHBIE
yribl. [TapannensHbie n
MePIEHANKYIISIPHBIC TIPSIMBIC

BeprtukanbHbie U CMEKHBIE
yribl. [TapannensHbie n
MePIEHANKYIISIPHBIC TIPSMBIC

buccekrpuca yria

https://m.edsoo.ru/UTLISU7SP

https://m.edso00.ru/USTG6BJOT

https://m.edsoo.ru/TDHOLUSQW

17

buccekrpuca yria

https://m.edso0.ru/05ZQVOFK4

18

buccekrpuca yria

https://m.edsoo.ru/TFV8ZELC5




19

20

Jlomanas. Buapsl JoMaHbIX.
JlnvHa moMaHoM

Jlomanas. Buapsl JoMaHbIX.
JnuHa 1omMaHoOM

https://m.edsoo.ru/BIGEWUB74

https://m.edsoo.ru/Z8L8BNH99

21

Mmuoroyroasauku. [lepumerp
MHOTroyrojsHuka. [TIonsaTtue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

https://m.edsoo.ru/C7E4XVHXR

22

Mmuoroyronsauku. [lepumerp
MHOTroyrojpHukKa. [TIousaTue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAaX

https://m.edsoo.ru/ISSNINBWEFE

23

24

25

26

Mmuoroyronsauku. [lepumerp
MHOTroyrojbHuKa. [TIoHsTHE O
BBIITYKJIBIX U HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

MHoroyronsHuku. [lepumerp
MHOroyrojsHuka. [Ionarue o
BBIITYKJIBIX M HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX

MHoroyronsHuku. [lepumerp
MHOroyrojiasHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX

HNHcTpyMeHTBI 111 U3MEPEHUN U

IIOCTPOEHUN

https://m.edsoo.ru/1KKIP5DPK

https://m.edsoo.ru/HPM528L V5

https://m.edsoo.ru/AKNCX094A

https://m.edsoo.ru/MWVBHPYRAUOQ

27

NHCTpyMEHTHI 111 U3MEPEHUI 1

MOCTPOEHUI

https://m.edsoo.ru/UOCEXMBQ4M




KonrtponbHas padora no reme
"Hauana reomerpuu.
[Ipocreiimme reomeTpudecKue

28 N https://m.edsoo.ru/LE9ZALWEF2
(GUryphl U MX CBOKCTBA.
H3mepenue reoMeTpu4ecKux
(uryp"
M o

29 caana, buecekTpaca i https://m.eds00.ru/EOXHOSXQQ
BBICOTA TPEYTrOJIbHUKA
M 5

30 cAmata, baceeripnea n hittps://m.eds00.ru/NOX8L IPBF
BBICOTA TpeerJ'IBHI/IKa

31 PaBeHCTBO TpEeyroabHUKOB https://m.edsoo.ru/FOIME88X59
I N N

32 CPBBIM I BTOPOH NPHIHAKH https://m.eds00.ru/QHO2AYKOO
paBeHCTBA TPEYTrOJIbHUKOB
n N N

33 CPBLITH BTOPOH HPH3HAKH https://m.edsoo.ru/PH6WHY M67
paBeHCTBa TPCYFOJ'IBHI/IKOB
H . N

34 CPBEIH H BTOPOH TpH3HAKH https://m.edsoo.ru/1BR5P5YV0
paBeHCTBA TPEYTrOJIbHUKOB
n N N

35 CPBLITH BTOPOU HPH3HAKH https://m.edsoo.ru/RKU59FECF
paBeHCTBa TPCYFOJ'IBHI/IKOB
n . N

36 CPBRIM I BTOPOH TPHSHAKH hittps://m.eds00.ru/MRS15JN8K
paBeHCTBa TPCYFOJ'IBHI/IKOB
P o

37 aBHo egi(peHHme TPEYTOILHHKH https://m.edsoo.ru/EZJY M96WO
U UX CBOUCTBA
P o

38 aBHo e{[peHHHe TPEYTOMbHIKH https://m.edsoo.ru/BCOKHDF5J
U UX CBOUCTBaA
P §

39 ABHODCAPCHHEIC TPEYTOTLHHIH hittps://m.eds00.ru/SEIUIF7LY
U UX CBOUCTBaA

40 [TpusHak paBHOOEIPEHHOTO https://m.eds00.ru/CIAAQTIIW




TpeyrojbHUKa

[Ipu3zHak paBHOOEIPEHHOTO

41 https://m.edsoo.ru/OFKU2NV88
TpeyrojJbHUKa
T o

42 peTHi Hipustiak panekicTea https://m.eds00.ru/23R5Q361Z
TPEYTOJILHUKOB
T .

43 PETHH [IPH3HAK PABCHCTBA https:/m.eds00.ru/IAY76NY1C
TPEYroJbHUKOB
T .

44 PETHH [pustiak panetcTra https://m.edso0.ru/T38ETVYB4
TPEeYTroJbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEH.

45 IIpumepsl cummeTpun B https://m.edsoo.ru/2Y MMXKMFF
OKpY’KarolieM MUpe
Durypsl ¢ 0CEBON CUMMETPUEN.

46 [Tpumepsl cummeTpun B https://m.edsoo.ru/YYB667YEF
OKpY’KarolieM MUpe
K

47 " OHTPOIBHAT p2'1'60Ta Ho Teme https://m.edso0.ru/Q7RFSHX3D

TpeyronbHuKH

48 [TapannenbHOCTb NPSAMBIX https://m.edsoo.ru/C40KIBNBI
Croii

49 BOMCIEA M [phsHdi https://m.edsoo.ru/WU70LRSMZ
napauIeTbHBIX TPSIMbIX
Croii

50 BOHCTEA I TIPHSHAIH https://m.edso0.ru/Y ENO4RKXM
napauIeTbHBIX MPSIMbIX
Croii

51 BOHCTEA M HipksHar https://m.edso0.ru/DXJ94AKX0
napajiCJIbHBIX MIPAMBIX
Croii

52 BOHCIEA M MphsHai https://m.edso0.ru/GAMRYPQM3
napajiCJIbHBIX MMPAMBIX
Croii

53 BOTCTRA 1 TIPHBHAIH https://m.eds00.ru/XODWSR5QD

napajiCJIbHBIX MMPAMBIX




54

55

CBolicTBa M MpU3HAKU
napauieIbHbIX MPSMBIX

CyMMa yIII0B TpeyroibHHKA

https://m.eds00.ru/50CY XJE5K

https://m.edsoo.ru/T4APBLVDWD

56
57

CyMMa yIIioB TpeyroibHHUKa

BHemrnue yribl TpeyrojipHUKa

https://m.edsoo.ru/QEBFAFEYP

https://m.edsoo.ru/V3D8IBF33

58

59

60

61

Bremnue yrisl TpeyrojbHHUKa

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTIJIOB BBITYKJIOTO
MHOTOYTI'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA

Rl

https://m.edsoo.ru/IWOYNOG63F

https://m.edsoo.ru/RHIDOWVKG

https://m.edsoo.ru/POM6HZSI5

https://m.edsoo.ru/L49MK2B46

62

KonTponbHas pabora no teme
"ITapanmnensHocTs. CyMMa
YIJI0B MHOTOYTOJIbHHUKA"

https://m.edsoo.ru/4Y AKU1PM6

63

IIpu3Haku paBeHCTBa
MPSAIMOYTOJIBHBIX
TPEYTOJIbBHUKOB

https://m.edsoo.ru/RTMI9FT6Y

64

[Ipu3Haku paBeHcTBa
IPSIMOYTOJIBHBIX
TPEYroJbHUKOB

https://m.edsoo.ru/EAAARRH7U

65

[leprieHAUKYIISIp ¥ HAKIIOHHAS

https://m.eds00.ru/OP8Q30OMRM




66

67

68

CBOHCTBO MEeIUAaHbBI
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
CBOHCTBO MEIUAHbBI
IPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEAEHHON K TMIIOTEHY3€
[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriioM B 30 rpaycoB

https://m.edsoo.ru/2FJUL2AVZ

https://m.edsoo.ru/62FPEHVDM

https://m.edsoo.ru/F6ZWS8VF3

69

70

71

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriiom B 30 rpaycoB

CooTHOLIEHHS MEXAY
CTOpPOHAMU U yriaMu
TPEYrOJIbHUKA

COOTHOILIEHUS MEKTY

CTOPOHAMH U YIJIaMU
TPEyToJIbHUKA

https://m.edsoo.ru/2VVAS53XB

https://m.edsoo.ru/WB4899G2]

https://m.edsoo.ru/C9TMMBD6K

72

HepaBeHncTBO TpeyronbHuKa.
HepageHncTBO 0 1imHE 1OMaHOU

https://m.edsoo.ru/DL4EPB3DB

73

74

HepaenctBo Mexny
MEePIEHANKYISIPOM U
HaKJIOHHOM. PaccTosiHuEe OT
TOYKHU 1O NMPSAMOUN

KonTtponsHas pabota no Temam
"[IpssMOyTONBHBIE
TPEYTOJIbHUKHA'",
"I'eomerprueckue HepaBeHCTBA"

https://m.eds00.ru/STTKTLWLE

https://m.edsoo.ru/HOI'Y5PKIG

75

OKpyX HOCTb, XOPJIbI
JIAAMETPBI, UX CBOKWCTBA

https://m.edsoo.ru/I94GYOX6R




76

77

78

OKpY>KHOCTb, XOPJbl
JIIMAMETPBI, UX CBOKMCTBA

B3aumnoe pacnonoxenue
OKPYXHOCTH U MPSAMOIA.
KacarenbHas u cexyimas K
OKPYXHOCTHU

BzauMmHoe pacrnionoxxenue
OKPYXHOCTH U MPSMOIA.
KacarenbHas u cexymas k
OKPYHOCTHU

https://m.edsoo.ru/\VP8CZ9A5N

https://m.edsoo.ru/BBUCLVKIH

https://m.edsoo.ru/FSP6JQ9PP

79

BzauMmHoe pacrionoxenue
OKPYXHOCTH U MPSAMOIA.
KacarenbHas u cekymias k
OKPY>KHOCTHU

https://m.edsoo.ru/T7IEKC68S

80
81

OKpy’KHOCTb, BIIUCAHHAs B yroJl

OKPY)KHOCTB, BIIMCaHHAA B YI'OJI

https://m.edso00.ru/3SP4Q4BSM

https://m.eds00.ru/8IBWLFXGX

82

ITonsiTue 0 TEOMETPUUECKOM
Mecre Touek. [Ipumepsr
F€OMETPUYECKUX MECT TOYEK Ha
IIJIOCKOCTH

https://m.edsoo.ru/9V970WTV7

83

[ToHsiTHE O TEOMETPUUECKOM
Mecte Touek. [Ipumepsnr
T€OMETPUYECKUX MECT TOYEK Ha
IIJIOCKOCTH

https://m.eds00.ru/MSOK7KZXF

84

OnucaHHast OKpY>KHOCTb
TPEYTOJIbHUKA, €€ LIEHTP

https://m.edsoo.ru/E942U9IMKS

85

OnucanHast OKpY’>KHOCTb
TpEyroJIbHUKA, €€ LIEHTP

https://m.edsoo.ru/RUSQ6XOT0




86

87

88

MeTton reoMeTpu4ecKX MECT
TOYEK IIPU PELICHUU
reOMETPUUYECKUX 3a/1a4

MeTto reoMeTpu4ecKiX MECT
TOYEK P PEIICHUN
FeOMEeTPUUECKUX 3a7a4

Meroza reoMeTpu4eCKUX MECT

TOYCK IIPU PCIICHUHU
TCOMCTPHUUCCKUX 3a1a4

https://m.edsoo.ru/I0AB5M8I1X

https://m.edso0.ru/OYMTRIZ1B

https://m.edsoo.ru/U4JGFUAQ5

89

Meroz reoMeTpu4eCKuX MECT
TOYEK IIPU PELIECHNN
reOMETPUUYECKHX 3a/1a4

https://m.edsoo.ru/R8PZPXGRX

90

O60ocHOBaHMS MPOCTEUIINX
MOCTPOEHUM, ATaIlbl 3a71a4H Ha
MOCTPOEHHUS, PELICHUE 33/1a4 Ha
MOCTPOEHUE HUPKYJIEM U
JIMHEVKON

https://m.edso00.ru/7B188G71X

91

O60ocHOBaHMS MPOCTEUIINX
MOCTPOEHUI, ATaIlbl 3a1a4H Ha
MOCTPOEHUS, PEIICHHUE 33/1a4 Ha
MOCTPOCHUE LIUPKYJIEM U
JIMHEUKON

https://m.edsoo.ru/NONT80SLI

92

KonTponbhas pabota no teme
"OKpy>XHOCTh. [ 'eomeTpuueckue
Mecra Touek. [locTpoenus ¢
MTOMOIIBIO IUPKYJISI U IMHEHKH"

https://m.edsoo.ru/ED4EP9BK9

93

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amauq,
WLTIOCTPUPYIOIINX CBS3H

https://m.edsoo.ru/AR407E990




94

95

96

97

98

MEXIY Pa3InYHBIMH TEMaMHU
Kypca

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOLIUX CBS3H
MEXIY Pa3InYHBIMH TEMaMHU
Kypca

[ToBTOpEeHME B 00OOIIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOLINX CBSA3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpEeHME K 00OOIIEHNE.
Pemienune 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMAMHU
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMAMU

Kypca

https://m.edsoo.ru/YL3LI8GZ6

https://m.edsoo.ru/ISI'YSNSOE

https://m.edsoo.ru/C5N3TSTJ0

https://m.edsoo.ru/BKZ79DT4I

https://m.edsoo.ru/CW87I1B8HY

99

[ToBTOpenue u o6o0IICHNE.
Pemenue 3amau,

https://m.edsoo.ru/AA7GJWLT4




100

101

WJUTFOCTPHUPYIOLIUX CBS3H
MEXy pa3IuIHBIMU TEMAMH
Kypca

[ToBTOpeHue u 0600MIIEHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOLIUX CBS3H
MEX]Ty pa3IUIHBIMU TEMaMU
Kypca

HroroBast KoHTpoIbHAs paboTa

https://m.edsoo.ru/NMDTHJKNU

https://m.edso00.ru/61W0SG6Y?2

102

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H
MEX/1y Pa3IMIHBIMH TEMaMH

Kypca

https://m.edsoo.ru/MOO8SBKAYY

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102




8 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHHsi o0pa3oBaTebHbIE pecypchl
padoThbI padoThI

I1

1 apaJEnenorpaMM, Cro HpH3HAKH 1 https://m.edsoo.ru/ARR7IVFG6
U CBOIiCTBa
IT

2 ap aJiﬂeﬂorpaMM’ Cro HpH3HaKH 1 https://m.edso0.ru/XQ2HT880G
U CBOMCTBaA
I1

3 apannenorpaMM, BT HpHsHard 1 https://m.edsoo.ru/U2FNLVXGJ
U CBOMCTBaA
I1

4 apajzﬂeﬂorpaMM’ CTO HPHSHAKH 1 https://m.edsoo.ru/0AFB95BMP
U CBOMCTBa
IT

5 ap aJ:I'J'IeJ'IOI"paMM, Cro HpHSHAKH 1 https://m.eds00.ru/L2SC1L413
U CBOMCTBaA
[TpsMoyronbHUK, pOMO,

6 KBaJpaT, X NPU3HAKU U 1 https://m.edsoo.ru/K6ACIMIG3
CBOMCTBA
[TpsMoyronbHUK, pOMO,

7 KBaJlpaT, UX NPU3HAKU U 1 https://m.edsoo.ru/SEP2WIOM6
CBOMCTBA
[TpstmoyTONBHUK, pOMO,

8 KBaJlpaT, X PU3HAKU U 1 https://m.eds00.ru/N3905183D
CBOMCTBA
[TpstmoyTONBHUK, pOMO,

9 KBaJpaT, UX MPU3HAKHA U 1 https://m.edsoo.ru/9A0UOET6U
CBOMCTBA

10 Cpenusist TuHUA TPEYTrOoJIbHUKA 1 https://m.edsoo.ru/YHRF784QD




11 CpenHsist TUHUS TPEYTOJIbHUKA 1 https://m.edso00.ru/JKQXX56CP
Tpaneuus. PaBHoOenpenHas

12 Tpanenus, e€ CBOINCTBa U 1 https://m.edsoo.ru/P7L.S9Z6H3
MPU3HAKH
Tpaneuus. PaBHoOenpenHas

13 Tpamenus, e€ CBOWCTBa U 1 https://m.edsoo.ru/RMAFSWLFI
pU3HAKU

14 [IpsimoyronbHas Tpaneuus 1 https://m.eds00.ru/SONOSOY3R

15 Cpenssisi TuHUS Tpaneuu 1 https://m.edsoo.ru/MQ51U1H01

16 Teopema Daneca 1 https://m.edsoo.ru/DUWROAI7U

17 Teopema Paneca 1 https://m.edsoo.ru/FPLDPRWF3
T

18 COPEM O TIPOTOPIHOHATLHBIX 1 https://m.edsoo.ru/B27GJUTZ2
OTpe3Kax
T

19 COPEMA § IPOTOPIHOHATBHRX 1 https://m.eds00.ru/GN1Y560NM
OTpe3Kax

20 IleHTp Macc TpeyroJbHUKA 1 https://m.edsoo.ru/PUGL3IWGK

21 Llenrtparbro-cuMMeTpiibie 1 https://m.edsoo.ru/DANRGABOC
burypsl
K

22 Kontpoabias pabora 1o Teme 1 https://m.edso0.ru/XLOFPIISE

YeTbIpEéXyroNbHUKH

[Tomo6

23 OAODHE TPEYTOIRHHIKOB, 1 https://m.eds00.ru/CMSASUNGX
KO3 GUIIMEHT MOA00HS
[Tomo6

24 OAODHE TPEYTOIIBHMKOB, 1 https://m.eds00.ru/339G42HMF
KO3 GUIIUEHT OA00HS
IT

25 PHU3HAII 110700113 1 https://m.eds00.ru/3VUXK2P28
TPEYTOJIHLHUKOB

26 [Tpusnaku mogoOust 1 https://m.edsoo.ru/86D0TXYZU




TPEYroJbHUKOB

[Ipu3naku momoous

27 . https://m.edsoo.ru/LVTQ9LQ24
TPEYTOJIbHUKOB
IT 0

28 PUSHAIH HOACOMA https://m.edsoo.ru/FOOM8B01V
TPEYTOJILHUKOB
IT 0

29 DA HOAODIE https://m.eds00.ru/6Y XPXGHZL
TPECYTrOJIbHUKOB
IT 0

30 PHSHAKH HOAOOWA https://m.edsoo.ru/43MAJ24WR
TPECYTOJIbHUKOB
1T

31 PHMEHCHHE 01001 MpH https://m.edso0.ru/KDLGZ4Q7]
PCIICHUHU ITPAKTUYCCKUX 3a1a4
IT 0

32 PHMEHEHHE HOAODH IpH https://m.eds00.ru/L06DVMB8W.]
PCHICHUHN MMPAKTHUYCCKUX 3a1a1
IT 0

33 PHMCHCHIE HOAODIA TpH https://m.edsoo.ru/IAMXSM38Y
PCHICHUHN MMPAKTHUYCCKUX 3a/1a1
1T

34 PHMCHEHHE 10210615 NpH https://m.edso00.ru/8B62XWOUW
PCIICHUHU IMMPAKTUYICCKUX 3a71a4
IT

35 PHMEHCHHE 01001 NpH https://m.edsoo.ru/ES8V5RY 49
PCHICHUHN MMPAKTHYICCKUX 3a1a1
IT 0

36 pfﬂreHeHP;ZHOHOeCM Hf;z . https://m.eds00.ru/4AQOERKSFP

IICHUH IPAKTUYCCKHUX 3a1a4

Brenenne mousatus

37 peoOpa3oBaHus MOI00HS 1 https://m.edsoo.ru/FHGJ19NT3
no100HbBIX puryp
K 0

38 ,,SETEEH:,{M paboTa Ho TeMe https://m.edsoo.ru/TVE9OUINA

JOOHN

I1 . CBoii

39 OIVITHE TIIOMAMI. -BOeTha https://m.eds00.ru/SYJF1V0SZ

IJIOLIAJEH TEOMETPUYECKUX




40

uryp
TToustie wiomamnu. CBoicTBa
IIOMIAIel TEOMETPUUYCCKUX

¢uryp

https://m.edsoo.ru/C119MBYCO0

41

[HonsTne nnomanu. ColicTBa
IJIOMIAJEH TEOMETPUYECKUX

¢buryp

https://m.edsoo.ru/L2M5429E1

42

43

44

45

46

[pocreiimme hopmys s
TUTOINAAN TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u
Tpamnenuu

[Ipocreiitme hopmyIabl s
TUTOINAAH TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u
Tparnenuu

[pocretitme hopMyIbl s
TUTOINAM TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u
Tparnenuu

[pocreiinue hopmyIabl s
IO TPEYroJbHUKA,
napajJiesiorpaMma, pomoa u
Tparnenuu

[pocreiitue hopmyIabl s
IO TPEYTOJbHUKA,
napajiesiorpaMma, pomoa u
Tparnenuu

https://m.edso0.ru/NGYOW3YFK

https://m.edsoo.ru/YD9FP70QOBC

https://m.edso00.ru/8KG41XS3Z

https://m.edsoo.ru/TKEMHDMRN

https://m.edsoo.ru/AETBPDG04

47

[Tpocreitmme Gopmyibl ajis

https://m.edsoo.ru/RPM7DF46H




IUIONIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMma, pomoa u
Tpanenuu

ITpocreiimme Gopmyibl ajis
IUIONIA/IA TPEYTOJIbHUKA,

48 https://m.edsoo.ru/HVYPW1PUOE
napaJuienorpamma, pomoa u
Tparnenuu
[Ipocreiinme GopMybl 1Ist
49 PIOMAT TPEYTOIBIHIA, https://m.eds00.ru/6A72EHATS
napaJuienorpamma, pomoa u
Tpaneuuu
[pocreiimme hopmysl s
50 HHIOTA TPEYTOIILHITE, https://m.edsoo.ru/F2C2L. R083
napajenorpaMma, pomoa u
Tparnenuu
o1 [Tnomanu nonobHbIX GuUryp https://m.edsoo.ru/EEALMRG7C
52 [Tnomaau moto0HBIX GUryp https://m.edso00.ru/P912SGDK7
53 [Tnomaau mogoOHBIX Guryp https://m.edsoo.ru/EHO61BZTL
54 Konporsras padora 1o Teme https://m.edso0.ru/EN2ZMRLOV
"TInomans"
55 Teopema [Iudaropa https://m.edsoo.ru/QKZ0FGGIM
IIpumeHeHne Teopemsl
56 [Mudaropa npu penreHun https://m.edsoo.ru/P8Q06H146
NPaKTUIECKHUX 3a/1a9
[IpumeHeHne TeopeMsl
57 [Tudaropa npu pemennn https://m.eds00.ru/6GCYYHMBJ
NPaKTHYECKHX 331a4
58 [IpumeHeHne TeopeMsl https://m.edsoo.ru/LMV5C3GLJ




[Tucdaropa npu peuieHuu
MPaKTUYECKUX 3a/1a4

[IpumeneHnue TeopeMbl

59 [Tudaropa npu pemennn https://m.edsoo.ru/PRS00Y2UB
NPaKTUYCCKHUX 3a/1a4
[IpumeHeHue Teopemsl

60 [Mudaropa npu peniennn https://m.edsoo.ru/FRWFBQ8U4
NPaKTUYCCKHUX 3a/1a4
1T

61 POTOPHHOHAIIBHBIC OTpEsitit B https://m.edso0.ru/7THHIHDEV
HPSIMOYTOJIBHOM TPEYTOJIbHUKE
[TponopuroHaIbHBIE OTPE3KH B

62 poTopt P https://m.edsoo.ru/AWIKQEMC1
NPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIponopuroHanbHbIE OTPE3

63 POTIOPIHONATLHEIE OTPESKH B https://m.edso0.ru/RT91IKWZDG
NPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIpo

64 POTIOPIHONATEHEIE OTPESKH B https://m.eds00.ru/O58L2HQQX
HPSIMOYTOJIBHOM TPEYTOJIbHUKE
IT

65 POTIOPIHOHEIBHRIC OTPESTH B https://m.eds00.ru/7TGUACGXWZ
NPSIMOYTOJIBHOM TPEYTOJIbHUKE
IIponopunonan

66 POTIOPIHOHATLHEIE OTPESII B https://m.eds00.ru/C7656BBGE
PSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT€HC U

67 KOTAHTE€HC OCTPOro yria https://m.edsoo.ru/LYVTZMQWW
MMPAMOYT'OJIbHOTO TPCYIrOJIbHHUKA
CuHycC, KOCHUHYC, TAHTCHC U

68 KOTaHI'€HC OCTPOTo yria https://m.edso00.ru/J3GWTMVMU
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
C

69 Y, KOCHIYE, TAHTEHE 1 https://m.eds00.ru/GROA16PMS3

KOTaHI'€HC OCTPOTO yria




PSIMOYTOJIBHOTO TPEYTOJIbHUKA

Tpuronomerpuueckne GyHKIUU

70 https://m.edsoo.ru/ZWP2HPP54
yrioB B 30°, 45° u 60° .
T

71 PHIOHOMETPHUECKHE (yHKILH https://m.eds00.ru/ZU0S7OCLO
yriaoB B 30°, 45° u 60°
KonTponbHas padoTa 1o Teme

72 "Teopema [Iudaropa n Havyana https://m.edsoo.ru/FVEFTRM95
TpUroHoMeTpuu"
B

73 [HCAHHPIC 1 HEHTPAILHAIC https://m.edso0.ru/G40YNQY XG
YTIIBI
B

74 [MCAHHBIC 1 HEHTPAILHAIC https://m.edsoo.ru/V21QGA3E7
YIJIBI
B

75 [HCAHHPIC 1 HEHTPATILHAIC https://m.edsoo.ru/7THCBOZFSD
YTIIBI
B

76 [HCAHHPIC 1 HEHTPATILHAIC https://m.edsoo.ru/DNLOSSAGE
YTIIBI

77 yron I\f@)KI[y KacateIbhon 1 https://m.edsoo.ru/EQHJJISGCA
XOpI0#

78 yron hi[excz[y KAcaTeIbHon https://m.edsoo.ru/AY SM3W49F
XOpIOi
£

79 TIb MEHILY XOpAaMu 1 https://m.eds00.ru/OSMBIX003
CEKYIITUMHU

80 YIIbL MEXY XOPIAMH 1 https://m.edsoo.ru/NUZYK04UB
CEKYIIMMU
B

81 Hma,l,{HHe 11 OHCAHHbIC https://m.edsoo.ru/O9W830WRS8
YETBIPEXYTOIbHUKHU
B

82 [THCATHBIC H OTHCATHbIC https://m.eds00.ru/HA5SC6FPG

YETBIPEXYTOJIBHUKH




CBolicTBa M IpU3HAKU

83 . https://m.edsoo.ru/C68X0DMAP
BIIMCAHHOI'O I-ICTI)IpeX}/I‘OJ’IBHI/IKa
Croi

84 poucta 1 HpHBHé.KH https://m.edso0.ru/78749ZDPI
BIIMCAHHOTO YCTHIPEXYTOJIbHUKA
Croii

85 pouctsa i HpmH%,KH https://m.edso0.ru/JSMSCM8Q8
BIIMCAHHOI'O ‘IeTpreXYFOJIBHI/IKa
Croit

86 BOUCTBA  HpHsHatd hittps://m.eds00.ru/WL SABA7LX
BIIMCAHHOI'O ‘ICTI)IpeXYFOJH)HI/IKa
B

87 SAHMHOC p%CHOHOXeHHe ABYX https://m.edsoo.ru/JHESCMNKR
OKPYKHOCTEH
B

88 SAIMIOE pavCHOHO)KeHHe ABYX https://m.edsoo.ru/\WS38RSFCD
OKPYKHOCTEU

89 Kacanue okpyxHocTeit https://m.eds00.ru/S0QZPVOXV

90 Kacanue okpyxHOCTEH https://m.edsoo.ru/V703PTAA3
0]§)

91 HHC RACATCABHBIC K ABYM https://m.edsoo.ru/ XBBUSR8OT
OKPYKHOCTSAM
KontpomnbHas pabora 1mo teme

92 "VTIIBl ¥ 9ETBIPEXYTOJIBHUKH, https://m.edsoo.ru/DJYT1BF9E
CBSI3aHHBIE C OKPYHOCTBIO"
[ToBTOpeHue u 0600IIEHNE.
P

93 CUHICHHE 3a/1a, https://m.eds00.ru/81SY GHEMS
WLTIOCTPUPYIOIIUX CBSI3H MEXKTY
pa3InYHBIMH TEMaMHU Kypca
[ToBTOpeHme u 0600MIIEHNE.
P

94 CHICHHE 3a/1a, https://m.eds00.ru/BMGGSUOBL
WLTIOCTPUPYIOIINX CBSI3H MEXKTY
pa3J'II/I‘-IHI>IMI/I TCMaMHU Kypca

95 [ToBTOpeHue u 0600IIEHNE. https://m.edsoo.ru/INSLOOR9W




96

97

98

Pemenne 3amau,
WJUTIOCTPUPYIOLIUX CBSI3U MEXKY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpeHue u 0600IIEHNE.
Pemenne 3amauq,
WJUTFOCTPHUPYIOLTUX CBS3H MEKTY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpEeHME K 00OOIIEHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMH TEMaMu Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WJUTFOCTPUPYIOLIUX CBSI3H MEKY
pa3IMYHBIMHU TEMAaMH Kypca

https://m.edsoo.ru/WPRF7AWKF

https://m.edso0.ru/IQP7XNRTT

https://m.edsoo.ru/YIAHKQOMNR

99

[ToBTOpeHue u 060061IEHNE.
Pemenne 3amau,
WITIOCTPUPYIOIINX CBA3H MEXTY
pa3IMYHBIMHM TEMaMHU Kypca

https://m.edsoo.ru/ODR4UNUDN

100

[ToBTOpeHue u 0600IIEeHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

https://m.edsoo.ru/LIWTH3RM2

101

102

HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpenue u o6o0IICHNE.
Pemenune 3amau,
WLUTIOCTPUPYIOIINX CBSI3H MEXITY
Pa3TUYHBIMU TEMaMH Kypca

https://m.edsoo.ru/ZPQFPPB76

https://m.edsoo.ru/QVLHEXPOL
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9 KVIACC

KoaudecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe UG pPOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTebHbIEC peCypcChl
padoThbI padoThI

C

1 HHYG, ROCHHY, TAILIELc yIIon 1 https://m.edsoo.ru/5USJCOB75
ot 0 mo 180°
O

2 CHOBHOT TPHTOHONMCETPHHACCIOT 1 https://m.eds00.ru/M4F82J3QG
TOKJIECTBO

3 DopmyJibl IPUBEACHUSA https://m.edso0.ru/OD2RWIGER

4 DopMyJIbl IPUBEIECHNUS https://m.edsoo.ru/PWADXHIQ6
P .

5 PIIGHIE TPeyTOTBHIKOR 1 https://m.edsoo.ru/W6EYZB12S
TeopeMa KOCHHYCOB
P .

6 CHICHHE TPEYTOTLHIROB 1 https://m.edso0.ru/CO9KRCUJO
TeopeMa KOCHHYCOB

7 Teopema cuHycoB https://m.edso00.ru/KV67Y3KVM

8 Teopema cuHyCcOB https://m.edso00.ru/L93GH3CSI
Pemenne npakrudeckux 3agad ¢

9 UCTIOJI30BaHUEM TEOPEMBI 1 https://m.edsoo.ru/RX9DFWODY
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢

10 HCIIOJIb30BAaHUEM TEOPEMBI 1 https://m.eds00.ru/GO9YWQ54Z
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢

11 HCIIOJIb30BaHUEM TEOPEMBI 1 https://m.edso00.ru/433MX1FG8
KOCHHYCOB U TEOPEMbI CHHYCOB
P

12 CHICHIE HPAICTIHCCITR St ¢ 1 https://m.eds00.ru/S7136DVOB

HCIIOJIb30BAHUECM TCOPCMbI




KOCHHYCOB U TCOPEMEBI CUHYCOB

Tpuronomerpuieckue GoOpMyIIbI

13 JUTS TUTOIIAAM TPEYTOJbHUKA, https://m.edsoo.ru/5K7F41U11
napajiesniorpaMmma
TpuronomeTrpuyeckue GOpMyIIbI

14 JUISL TTOLIAU TPEYTOJIbHUKA, https://m.eds00.ru/68QTV0252
napaenorpaMmma
TpuronomeTpudeckue GOpMyJIbI

15 JUTISL TTOUIAU TPEYTOJIbHUKA, https://m.edso0.ru/NOZOEKO05Q
napaenorpaMmma
Tpuronomerpuveckue GopMyIIbl

16 JUTSL TITOIIAAN TPEYTOJIbHUKA, https://m.edso0.ru/P1W83Y4Y6
napajureJiorpaMma

17 ®opmyna ['epona https://m.edso00.ru/3CQ58KDIS

18 ®opmyna ['epona https://m.edsoo.ru/6F2WCIAWI

19 ®opmyna ['epona https://m.edsoo.ru/P1IFWPZTDQ
)

20 OPMYZIA IUTOMAIT BRITYIVIOTO https://m.eds00.ru/9EIXGZZHZ
YeTBIPEXYTOJIbHUKA
o

21 OpM}_I_Ha FTOMATH BRILyIIOTO https://m.edsoo.ru/KKVSMLN40O
YeThIPEXYTONbHUKA
K 0

22 SORTPOJIBHAT PaboTa O TEME https://m.eds00.ru/2P7QM31DE

Pemenne TpeyroasHIKOB

X 0

23 OPABI M HOTODHEIE https://m.edsoo.ru/HRQL5P50X
TPEYTOJIBHUKN B OKPYKHOCTH
T

24 eOpeMa © HPOHSBeIeHI https://m.edso00.ru/GLKPMPTKJ
OTPE3KOB XOPA
T

25 cOPENE O TIPOTSREACHIH https://m.eds00.ru/Y072ZQ3KS5

OTPE3KOB XOpJ




Teopembl 0 IPOU3BEACHUN

26 1 https://m.edso0.ru/8IHGDFWLC
OTPE3KOB CEKYIINX
27 Teopebt 0 pOH3BeCHHIL 1 https://m.edsoo.ru/VBZEKTZAK
OTPE3KOB CEKYIINX
28 Teopema o IiBaHp are 1 https://m.edso0.ru/91UZTFJUO
KacaTeJbHON
29 Teopewa o keazpare 1 https://m.edsoo.r/EHME7APYA
KacaTeJIbHON
30 Teopembr UeBbl 1 MeHenas 1 https://m.edsoo.ru/B4L1YENLC
31 Teopembl UeBbl 1 MeHemast 1 https://m.edsoo.ru/KOU3HL C36
32 Teopembr UeBbl 1 MeHenas 1 https://m.edsoo.ru/SMHUOWE10
33 [TonsiTHe 0 TOMOTETHH 1 https://m.edso0.ru/ZSKJO75JL
34 Kowtponeras pabora no reme 1 https://m.edsoo.ru/YRPDU77PT
"TTomoGue TpeyroibHUKOB"
YpaBHeHHE NPAMON Ha
MJIOCKOCTH. YTJIOBOH
35 KOA((UIIUEHT ¥ CBOOOTHBIN 1 https://m.edsoo.ru/DKBNHB2IQ
YJIeH, UX TEOMETPUUYECKUN
CMBICT
YpaBHeHHE NPAMON Ha
IJIOCKOCTH. YTJIOBOH
36 KOX(PGUIIUEHT U CBOOOTHBIN 1 https://m.edsoo.ru/O0HQFQNJD4
YJIeH, UX T€OMETPUIECKUI
CMBICTT
[TapannensHOCTD U
37 MePIEHIUKYISIPHOCTD MPSMBIX 1 https://m.edsoo.ru/2UC9FMLOX
(uepes yriioBoit ko3 uireHT)
38 YpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/HQKD87A1U




39

40

41

Haxoxnenue nepeceyeHuit
OKPYHOCTEH U MPAMBIX B
KOOpJIMHATaX

Haxoxnenue nepeceyeHuit
OKPY>KHOCTEH U IPSIMBIX B
KOOpPJIMHATaX

dopmyia pacCTOSIHUA OT TOUKH
JIO TIpSIMOM

https://m.edsoo.ru/YNKU2PN29

https://m.edso00.ru/J1CGP6BT2

https://m.edsoo.ru/10BIG46H1

42

43

44

45

[Imomane mapamienorpamma B
KOOpJIMHATaXx, MOHATUE 00
OPUEHTHUPOBAHHON IIIOIIAIN

HpI/IMeHeHI/IC MCTO/Ja KOOpAUHAT

B IIPaKTUYECKH-
OpPUEHTHPOBAHHBIX
TEeOMETPUYECKUX 3a/1a9ax
KonrponbHas padora no reme
"Meton koopauHar"

BekTopsl Ha I0CKOCTH

https://m.edsoo.ru/KZBORM4H5

https://m.edso0.ru/L8X8KLH5G

https://m.edsoo.ru/AZ8IVWIVO

https://m.edsoo.ru/K12RUOSVW

46

47

CrnosxeHue U BRIYUTaHHE
BEKTOPOB — IPaBHJIA
TPEYTroJbHUKA U
napaienorpaMmma

CrnosxeHue U BEIYUTAHHE
BEKTOPOB — TIPaBHJIA
TPEYTroJbHUKA U
napauenorpaMmma

https://m.edso0.ru/703ALG43lI

https://m.edsoo.ru/HVDFC60VW

48

YMHOXEHUE BEKTOpa Ha YHUCIIO

https://m.edsoo.ru/IAAOVESTT

49

Koopaunatsl BekTOpa

https://m.edso00.ru/2QDXJMW1G




50

51

52

CrnoxeHue U BBIYUTAHHUE
BEKTOPOB, YMHOXXEHHE BEKTOpa
Ha YMCJIO0 B KOOpAMHATAX
CrnoxeHue U BBIYUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOPA
Ha YHUCJIO B KOOpAMHATAaX

[IprMeHeHne BEKTOPOB B
¢bu3uke, LEHTp Macc

https://m.edsoo.ru/UEUVRC7H2

https://m.edsoo.ru/CD5E7TWXI

https://m.edsoo.ru/26 GEZ4JLF

53

54

55

56

[Tonsarue o 6a3uce (Ha
I0CKOCTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

[TonsiTue o 6azuce (Ha
MI0CKOCTH). Paznoxkenus
BEKTOPOB 110 0azucy

[TonsiTue o 6azuce (Ha
IUIOCKOCTH). Pa3noxxenus
BEKTOPOB 110 0a3ucy

CkanspHoe Mpou3BeIeHNE
BEKTOPOB, T€OMETPHUECKUI
CMBICJI U BBIPA)KEHHE B
JIEKapTOBBIX KOOPIUHATAX

https://m.edsoo.ru/FIMRYRIG5

https://m.edso0.ru/S02GEDIPD

https://m.edsoo.ru/PLD73IHM1

https://m.edso0.ru/M13GI1KYH

57

JucTpuOyTHBHOCTH CKAJIIPHOTO
IIPOU3BEICHUS

https://m.edsoo.ru/21BV7MZZW

58

59

CxansipHOE MPOU3BEIICHUE U
IIPOELIMPOBAHNE
[IpuMeHeHue cKansipHOro
IIPOU3BENIEHUS BEKTOPOB IS
HaXO0XJI€HUs JUIMH U YTJIOB

https://m.edsoo.ru/EJSYVVAD37

https://m.edsoo.ru/AY2BYDN7M




[IpumeHeHue cKaIsipHOTO

60 MIPOU3BEICHUS BEKTOPOB IS 1 https://m.edsoo.ru/79KYPZ0ZU
HAXOXJICHUS JUTUH U YTJIOB
[IpumeHeHue cKaIsipHOTrO

61 MIPOU3BEICHUS BEKTOPOB ISl 1 https://m.edso0.ru/TIA3FCB2S
HAXOX/ICHUS JUIUH U YTJIOB
Pemenue reomeTpudeckux 3aaaq

62 C TIOMOIIBIO CKaJISIPHOTO 1 https://m.edsoo.ru/DDZKOTURA
MIPOU3BEICHUS
Pemenune reomeTprudeckux 3aaaq

63 C TIOMOIIBIO CKAJIIPHOTO 1 https://m.edsoo.ru/ITPQ44FSF
MIPOU3BEICHUS

64 Konrposbias pabora no rese 1 https://m.edsoo.ru/EGG6ARUB8
"BexTops!"

65 IlpaBiTbHEIC MHOTOYTOTBHHKIL, 1 https://m.edsoo.ru/GAOJSROGE
BBIUMCJICHHE UX DJIEMEHTOB

66 11paBIIbHbie MHOTOYTOMbHIKIL, 1 https://m.edso0.ru/772WCGI2G
BBIUMCJICHHUE UX 3JICMCHTOB

67 Hpasmibibie MHOTOYrONbHIIKIL, 1 https://m.edso00.ru/FJ9A9900N
BBIUMCJICHHE UX 3JICMCHTOB

68 Ilpaprbibie MHOrOyroAbHIKIL, 1 https://m.eds00.ru/TQ4VIV78S
BBIUMCJICHUE UX DJIEMEHTOB

69 Ywucrmo © v ITMHA OKPY)KHOCTH 1 https://m.edsoo.ru/BHTMLD5ZL

70 Hucno © ¥ AMHa OKPY>KHOCTH 1 https://m.edsoo.ru/MBCUUME93

71 JInHa 1yru OKpyKHOCTH 1 https://m.eds00.ru/5SQT8GOM70

72 JlnnHa nyru OKpy>KHOCTH 1 https://m.eds00.ru/5SZT409CK

73 Pannannas mepa yria 1 https://m.edsoo.ru/VY2HSBOTH

74 Pannannas mepa yria 1 https://m.eds00.ru/7Q5POYUMW




[Tnomanas kpyra u ero

75 AJIEMEHTOB (CEeKTOpa U https://m.edsoo.ru/WZ2UJSTBC
CEerMeHTa)
[Tnomanp kpyra u ero

76 3JIEMEHTOB (CEKTOpa U https://m.edsoo.ru/KPOBE37R8
CEerMeHTA)
ILnomane kpyra u ero

77 3JIEMEHTOB (CEKTOpa 1 https://m.edsoo.ru/NRZNOOFUU
CEerMeHTA)
Breruncnenue nepuMeTpoB u

78 wionaaen GUryp, BKIFOYAIOMINX https://m.edsoo.ru/C1D32BLLC
DJIEMEHTHI KpyTa
Beruncnenue nepuMeTpoB 1

79 ionaael GUryp, BKIFOYAIOIINX https://m.edsoo.ru/7TRBWLHP9Z
DJIEMEHTHI KpyTa

80 KonrporbHas no Teme "I[HHHa" https://m.edsoo.ru/KCBEDSESI
OKPYXHOCTH M ILIOMIAh Kpyra

81 lentpanpHas cuMMeTpus https://m.eds00.ru/X6 THK81SX

82 Hentpanbiio-cuMmeTpiHbLe https://m.edsoo.ru/IlU77FO58U
burypsl

83 [ToBopoTt https://m.edsoo.ru/J3TQ8NIW6

84 OceBast cUMMeETpUs https://m.edsoo.ru/U170UBRZ6
[ToBTOpenue u o6o0IIEHNE.

85 Pemerne sanat, https://m.edsoo.ru/Q1MJI8HLZZ
WLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

86 (DHIYPEI, CHMMETPHHEIC https://m.eds00.ru/SWSGNWISP

OTHOCHUTEIIBHO HEKOTOPOH OCH




87

88

[TapannenbHbIN IEpEeHOC

IloHaTHe OBUXKEHUS U €TO
CBOMCTBA

https://m.edso0.ru/OMWYJ63Z0

https://m.edsoo.ru/NV56HJZHD

89

90

91

PaBenctBo ¢puryp
[IposiBneHus: CUMMETpUU B
PUPOJIE, )KUBOIIUCH,
CKYJIBIITYpPE, apXUTEKType
Kommo3unuu nsrxeHui
(mpocTenme mpuMeph)

https://m.eds00.ru/D08V5TQYA

https://m.edsoo.ru/Y7GDM70HA

https://m.edsoo.ru/ZO0WD49KMY

92

[ToBTOpenue u o6o0IICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3U MEXKIY
pa3IUYHBIMU TEMAMU Kypca

https://m.edsoo.ru/QOMUMXBPM

93

94

95

96

[ToBTOpenue n o6obIIEeHHE.
Pemenne 3amau,
WLTFOCTPUPYIOIINX CBA3U MEXKITY
pa3IMYHBIMU TEMAaMH Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIITNX CBSI3H MEXKITY
Pa3TUYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenune 3amau,
WLTIOCTPUPYIOIITNX CBSI3H MEXKITY
Pa3TUYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
UIUTIOCTPUPYIOIIUX CBA3U MEXILY

https://m.edsoo.ru/71IJLHAGF

https://m.edso0.ru/MVTXYZSG7Y

https://m.edsoo.ru/0X04301L6

https://m.edsoo.ru/84FFWHGCB




97

pa3sindYHbBIMU TEMAaMH Kypca

[ToBTOpenue u o6o0IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEKIY
Pa3IUYHBIME TEMaMH Kypca

https://m.edso00.ru/SXQOTVZXE

98

[ToBTOpenue u 06o0IIeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEKIY
Pa3IUYHBIMHE TEMaMH Kypca

https://m.edsoo.ru/EWKNQ9HW7

99

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTFOCTPUPYIOIINX CBS3U MEXKIY
Pa3IMYHBIMHE TEMaMH Kypca

https://m.edsoo.ru/FAHW999U4

100

[ToBTOpEeHue u 060061IEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBA3U MEXITY
pa3IuYHBEIMU TEMaMH Kypca

https://m.edsoo.ru/LYNT82KEJ]

101

102

Wrorosas koHTposibHasA paboTa

[ToBTOpenue u o6oOIIEeHHE.
Pemenune 3amau,
WLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMHA TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.edsoo.ru/FBUQP9V3G

https://m.edsoo.ru/A81WVWXO7







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl OCBOCHUS OCHOBHOI
06pa30BaTeJ’ILHOﬁ nporpaMmmsbl OCHOBHOI'O 061]161"0 06pa3OBaHI/Iﬂ

I'eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE TEOMETpUYECKHE (UTYpPBI, ONPENeNsATh HX
B3aMMHOE  pacCIOJIOKEHUE, H300paxaTrb TreoMeTpudeckue  (Gurypsl,
BBITOJIHATh YEPTEXKH 10 YCIOBUIO 3aAau. VI3MepsATh JINHENHHBIE U yTIIOBbIE
BEIMYMHBL. Pemiare 3amauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH
YTJIOB

6.2

Jenate rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peaslbHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUIMHBI

6.3

6.4

6.5

Ctpouth 4epTekH K FTeOMETPUUECKUM 3a/1adam

[Tonp30BaThbcss TPU3HAKAMH PABEHCTBA TPEYrOJLHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPECYTOJILHUKOB TPU PEIICHUM
3ama4
HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKIACHUA C UCITOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

ITonb30BaTbcsl NMpHU3HAKaMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEIMAaHBI, IPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a7a4

Onpenendars napayieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPbIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensiTs MNapauIeNbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MTPSMOW JO TOYEK
JIPYroil mpsiMon

Pemiate 3amaun Ha KieT4aToOM 6yMare

6.9

HpOBO,ZII/ITI) BBIYHMCIICHHUA W HaAXOJHUTh YHUCIIOBBIC H 6y1<BeHHI)Ie 3HA4YCHHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadax C HUCIOJIb30BAHUEM CYMMBI YIJIOB
TPECYTOJIbHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHBIX npu
NEepeCCUYCHUN ABYX mapaJllICJIbHBIX MIPpAMBIX cexymeﬁ. Pemarn
MPAKTUYCCKUC 3a/]aY1 Ha HAXOKACHUC YTIJIOB

6.10

Bnagers moHsTHEM TeOMETPUYECKOrO0 MeCTa TO4YeK. YMETh OIpeaessTh
OMCCEeKTpUCY yIila M CEepeAMHHBIA NEePIEeHIAUKYIAp K OTPEe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

dopMyIUpOBaTH ONpEAENECHUsI OKPYKHOCTH M Kpyra, XOpJAbl M JHaMeTpa




OKPY’KHOCTH, TIIOJIB30BATHCA UX CBOMCTBaMH. YMETh OpUMCHATL OTU
CBOMCTBaA IIpH pCUICHUHA 3ada4

Biiagers noHATHEM ONMCAHHOW OKOJIO TPEYTOJBHHKA OKPYKHOCTH, YMEThb
HaxonuTh €€ 1eHtp. Ilomb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 YIJOB TPEYroJbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHBIC TIEPICHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B
OJIHOU TOYKE
Bitagers NoHATHEM KacaTeIbHON K OKPYXKHOCTH, I0JIb30BaThCSI TEOPEMOU O
6.13 NEPIEHANKYIAPHOCTH KacaTeIbHOH M pajguyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp3oBaTbcss ~ MPOCTEWIIMMM ~ TE€OMETPUYECKMMH  HEpaBEHCTBAaMU,
' HOHHUMATh UX MPAKTUYECKHH CMBICI
6.15 [TpoBOIUTH OCHOBHBIE TEOMETPUUECKUE MOCTPOCHMSI C IMOMOIIBIO LIUPKYJISA
' ¥l JIMHEHKN
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHUABI YETHIPEXYTOJBHUKOB, HX OJIEMEHTHI,
' MOJIb30BaThCSl MX CBOMCTBAMU IIPU PELICHUH T€OMETPUUYECKHX 337134
6.2 [TpuMeHSTh CBOWCTBA TOYKM INEPECEUYCHUs] MEAMAH TPEYroJbHUKA (LIEHTpa
' Macc) B peLIEHHH 3a1a4
Brnanets noHsiTHEM cpesiHel JTMHUYU TPEyrojJbHUKA U TPaIeluy, IPUMEHSTh
6.3 UX CBOMCTBa NpU pELIEHUH TeoMeTpuyeckux 3anad. Ilomb3oBaThes
' Teopemoii Daneca U TeopeMO O MPONOPIIMOHATIBHBIX OTPE3Kax, IPUMEHSTh
WX ISl PEIICHUS TIPAKTHYECKUX 3aa4
6.4 [IpuMeHATH  TpU3HAKKW  [MOAOOUS  TPEYrOJILHUKOB B pEIICHUH
' reOMEeTPUYECKUX 3a1a4
[Tonb3oBatbes Teopemoil [ludaropa nns pemeHuss reoMeTpUYECKUX U
6.5 npakTrndeckux 3amad. CTpOUTh MaTeMAaTHYECKYI0 MOJENb B MPAaKTUIECKUX
' 3ajjadax, CaMOCTOSITENIFHO JeNaTh YepTEK M HAXOIUTHh COOTBETCTBYIOIINE
JUIAHBI
Bnamerr mMOHSATHSAMH cHHYca, KOCHHYCa M TaHTEHCa OCTPOTO yria
6.6 NPSIMOYTOJIBHOTO TpPEyrojdbHHUKa. [l0Nb30BaThCS ITUMHU TOHATHUSMH IS
peLIeHHs] TPAKTUYECKUX 3a1a4
6.7 Bbraucnare (pa3nuuHbIMU CIIOCOOAMH) TUIONIAb TPEYTOJIbHUKA U TIIOIIA M

MHOTOYTOJBHBIX (UTYp (TMOIB3YACh, TNIe HEOOXOAMMO, KaJbKYJSTOPOM).




IIpuMeHATH OyYEHHBIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnagers NOHATHSAMM BIHMCAaHHOTO W LEHTPAIBHOIO YIVIA, HCIOJIb30BaTh
TEOPEMBl O BIIMCAHHBIX YIVIaxX, yIrjlaX MEXIY XOpAaMH (CEKyIIMMHU) U yIJie
MEXy KacaTeJIbHOW U XOPJOH NPU PEIIEHUH N'€OMETPUYECKUX 3a1a

BJ'IaI[CTB INOHATHUECM OIIMCAHHOI'O I‘IeTpréX}’FO.]'IhHI/IKEl, IIPUMCEHATH CBOMCTBaA
OIMKMCAaHHOT O tleTIJIpéXyl"OJ'IBHI/IKa IIpu pCUICHUHA 3a1a4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[TpuMeHsITh MONyYCHHBIC 3HAHKS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJICNIM JUI 3a/la4 pPEaJbHON JKU3HM M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TIPUMEHEHUEM IOJI00USN TPUTOHOMETPUH (TIOJIB3YSICh, TIE
HE00XOAMMO, KAIBKYJIITOPOM )

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbsl OCHOBHOI'O oﬁmero 06pa30Ba1mﬂ

I'eomeTpus

3HAaTh TPUTOHOMETPUYCCKUE (YHKIUU OCTPHIX YIJIOB, HAaXOIUTh C HX
IIOMOLIBIO  Pa3JIMYHbIE  DBJEMEHTBHl  MNPSIMOYTOJIBHOIO  TPEYrOJbHUKA
(«pelieHue MTPSAMOYTONBHBIX TPEYTOJIbHUKOBY). HaxomuTh (C MOMOIIBIO
KaIbKYJISITOPA) JUIMHBI U yTIIbI A1 HeTAaOMUYHBIX 3HAUYCHUN

6.2

[Tonp30BaThCs dbopmynamu MPUBEIECHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUIsl HAXO0XKJIEHUSI COOTHOUIEHUN MEXKIY
TPUTOHOMETPUUYECKUMHU BETMUMHAMU

6.3

Hcnonbs30BaTh TEOpEMBI CHUHYCOB W KOCHHYCOB JUII  HAXOXICHUS
pa3IMYHBIX D3JIEMEHTOB TPEYroJbHUKAa («pEIIeHUE TPEYroJbHUKOBY),
IIPUMEHSATH UX IIPU PELICHUU T€OMETPUYECKUX 3aa

6.4

Bnaners mousTHsMH  mpeoOpa3oBaHUsS  MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB ToA00HBIX (Quryp. Ilomb3oBaThesi cBOWMCTBaAMHU OO0
MIPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJIBI Y
no100HbIX puryp. IIpuMeHsATH CBOMCTBA 1MO100MS B MPAKTUYECKUX 3a/1adax.
YMeTs NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPYKAIOLIEM MUPE

6.5

6.6

[lonb3oBaTbcst TeopeMaMu O MPOU3BEACHUU  OTPE3KOB  XOpA, O
MIPOM3BEIEHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHON

[Tonp30BaTbcss BEKTOpaMM, MOHUMATh WX T€OMETPUYECKUN M (PU3MUECKH
CMBICJI, IPUMEHATh X B PEIICHUH I'€OMETPUYECKUX U (U3NYECKUX 33a/1a4.
IIpuMeHATh CKaJIApHOE MPOU3BEICHUE BEKTOPOB Ul HAXOXKICHMS [UIMH U
yIJIOB

6.7

ITons30BaThCs MCTOJAOM KOOpAWHAT Ha IIJIOCKOCTH, IMPUMCHATH €TI0 B
PCIICHUN TCOMCTPUUCCKUX U MTPAKTUYCCKUX 3a1avd




6.8

BrnageTrs MOHATHUSMHU MPABIWIBHOTO MHOTOYTOJILHUKA, UTHHBI OKPYXKHOCTH,
JUIMHBI JYTU OKPYXXHOCTHM W PaJMAaHHON Mepbl yria, YMEThb BBIYHCIATH
wiomaab Kpyra u ero uacred. I[IpuMeHsATh, NOJIy4YyeHHbIE YMEHHUS B
MPAKTUYECKHUX 3aa4ax

6.9

HaxonuTh ocM WM LEHTPHl CHMMETPUU (QUTYp, TPUMEHSTH JBHKCHHS
IJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYeCKue
MOJCNU JJIA 3aJlad peajbHON >KU3HH W NPOBOJAUTH COOTBETCTBYIOIIWE
BBIUMCJICHHSI C MPUMEHEHHEM IOA00HMSIH TPUTOHOMETPUYCCKHX (YHKIUH
(MONB3YSICh, T HEOOXOIMMO, KaJIbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Hauvanenubie nonsitus reomerpun. Touka, mpsiMas, OTpe30K, Jiyd. Yroj. Bujsl
6.1 yriioB. BeprukanpHble U cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamienbHOCTh U epIeHANKYISIPHOCTD MPSMBIX
6.2 Cummetrpuunble Qurypbl. OCHOBHBIE CBONCTBa OCeBOM cumMmeTpuu. lIpumepsr
' CUMMETPHUU B OKPYIKAIOIIEM MUPE
6.3 OcCHOBHBIE TTOCTPOCHHUS C TTOMOIIBIO LIUPKYJIS U JIMHEHKU. TpeyronsHuk. Bricora,
' MeaunaHa, OMCCeKTpHUca, UX CBOMCTBA
6.4 PaBHOOe1peHHbIN U PAaBHOCTOPOHHUM  TPEYTOJIbHUKH. HepasenctBo
' TPEyroJbHUKA
6.5 CpoiicTBa M TpH3HAKU PAaBHOOEIPEHHOro TpeyrosibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTroJIbHUKOB
6.6 CBoiicTBa W TNpU3HAKU MapauIeNbHBIX TpsAMbIX. CymMma yTJIOB TPEyroJbHUKA.
' Bremnue yrisl TpeyrojibHUKa
[IpsimoyronbHblii  TpeyroabHUK.  CBOHCTBO ~ MeAMaHbl  MPSMOYTOJIBHOTO
6.7 TpEyrojbHUKA,  TPOBEAEHHOM K  rumoTeHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONBHBIN TPEYTroJdbHUK C yIiioM B 30°
HepaBeHncTtBa B reomeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yrie W Oonbliel CTOPOHE TPEYroJIbHHUKA.
[TepnenuKymsip U HAKJIOHHAS
6.9 I'eomeTpuueckoe Mecto Touek. bruccekTpuca yria u cepelMHHbIN ePIeHANKYIISIP
' K OTpPE3KYy KaK FreOMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTBb M KpYT, XOpAa U AUAMETpP, UX CBOMCTBA. B3anMHOE pacrosioxeHue
' OKPY>KHOCTH U Tipsimoii. KacaTenpHast 1 cexyIiast K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIHCAHHAas B Yyroj. BrnucanHas W oONUCaHHAas OKPY>KHOCTHU
' TPEyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYersipéxyronsauku. Ilapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMmoyronpHUK, poMO, KBaJpaT, X MPU3HAKU U CBOHCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKku. lIpsmoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuanbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa
6.6 [TomoGue TpeyroapHUKOB, Ko3(p¢dumuent mnoxodbus. IlpusHakum mnog00USA
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py PelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopMyIbl I IO TPEYTrOIbHUKA, Mapajjienorpamma, pom0a u Tpaneuu
6.8 CoiicTBa momaneii reomerpudeckux ¢puryp. OTHOmEHHE TUIOMAAEH MOT00OHBIX
' ¢uryp
6.9 Boluncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHUn
' MPaKTUYECKUX 3a/1a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSIMOYTOJIBHOIO TpPEyToJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKUE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJbHBIE YIJIbL, YTOJI MEXAYy KacaTeJbHOM M XOpJIOH. YTiibl
' MEXJ1y XOpJaMH U CEKyLIUMHU
6.13 BrnvcanHbIE M ONMCAHHBIE YETHIPEXYTOIBHUKN
6.14 B3aumHoe pacnosnoxxeHue AByX OkpyxkHocTed. Kacanue okpyknocrei. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KNIACC
Kona IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 go 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronpbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue nooous. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 HpPOU3BENEHUU OTPE3KOB XOPI, TEOPEMBI O IMPOU3BEAEHUHM OTPE3KOB
' CEeKYIIIHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bexrop, nnuHa (MOAYb) BEKTOpA, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HalIPaBJIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamH. PasiiokeHHe BeKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel Bektopa. CKalsipHOE TNPOU3BENECHHE BEKTOPOB, INPUMEHEHHE IS




HAaXOKACHUA NJIMH U YI'JIOB

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YpPaBHEHHUs MPSMOA U OKPYKHOCTU B

6.7 KOOpJMHATAX, MEPEeCeUeHUEe OKPYKHOCTEH M TPAMBIX. MeToj KOOpAWHAT U €ro
PUMEHEHUE
6.8 [TpaBUIBEHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpykHOCTH. I'pagycHast ¥ paauaHHas mMepa Yriia, BBIYHCICHHE JUIMH JTyT
' OKPY)KHOCTEi
6.10 [Tnomane kpyra, ceKTopa, CerMEHTa
6.11 JIBuKeHHsSI TIOCKOCTM W BHYTPEHHHE cuMMeTpud (uryp (371eMeHTapHBIC

npeacrasienus). [lapamiensueiii neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATaAM O0CBOECHHS
OCHOBHOM 00pa3oBaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJl MHOXECTBAMM; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe TMPEACTaBICHWE MHOXKECTB [UIsl OINHCAaHUS PealbHBIX
MPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33124 U3 APYTHX YYEOHBIX IIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aAKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHUC paciio3HaBaThb HNCTHUHHBIC u JIOXXHBIC
BbBICKAa3bIBAHUA, IIPUBOAWTL IIPUMCPLBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHue onepupoBaTrh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE H
COCTaBHOE YHCIIO, JIETMMOCTh HATYpaJlbHBIX YMCEN, NPU3HAKU JIETUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs APOOH,
CTaHJIAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKU KBaJpaTHBIM KOPEHb;, YMEHHUE BBHIMIONHATH JIEHCTBUS C
YucCjiaMi, CpaBHUBATh W YIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIA Ha
KOOPJIMHATHOM MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JeNaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYMUCICHHI

YMeHue onepupoBaTh IMOHATHUSAMHU: CTENEHb C LENbIM II0Ka3aTeleM,
aprudMeTHUeCKUil KBapaTHbIM KOPEeHb, MHOTOWIEH, ajredpandeckas Apoob,
TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOM CTemeHH OoJblie
€IMHHULbI; YMEHHUE BBINOJHATH pacuéTel Mo (Qopmyiam, MnpeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAXEHUH M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHNUE MHOTOWIECHA HAa MHOYKUTENH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMy1 pa3HOCTH KBaIpaTOB U KBaJpaTa CyMMBbI U pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPAaBHEHHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliath JIMHEeWHbIE W  KBaJApaTHbIE YpaBHEHHs, JpPOOHO-
pallMOHAIBHBIE YPABHEHHS C OJTHOM MEPEMEHHOM, CHCTEMBI JBYX JIUHEWHBIX
YpaBHEHUM, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U JPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpU
pEelIeHUH 3aJlay U3 JIPYTUX NpPeIMETOB U MPAKTUUYECKUX 3aJay; yMEHHUE
KCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0 M KOOPAWHATHYIO IUIOCKOCTH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, IMPOMEXKYTKH BO3pACTaHUS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas MPOMOPIHOHAILHOCT, JIMHEHHAs
byHKIMsA, KBajpaTHuHas (QyHKOUS, OOpaTHas MPONOPIMOHAIBLHOCTD,
napaboJa, runepOoa; yMeHHEe CTPOUTh Tpaduku (PyHKIUH, UCIIONTH30BAThH
rpadUKu JUISL ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, JUISI
pelieHus 3aJad W3 APYTUX YYeOHBIX MPEIMETOB W PEAbHON KU3HU;
YMEHHE BBIPaKaTh (OPMYIIaMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTndecKkas
U TEeOMEeTpUYEeCcKass MPOrpecCMd; YMEHHE WCII0JIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIBI CyMMBI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX YYEOHBIX NPEIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha IPOLEHTHI, JOJIH U
4acTH, JABWXKEHHE, paboTy, LIEeHy TOBApOB M CTOMMOCTb MOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTh YOpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBISATh BbIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIECNOBATH IIOJy4CHHOE pPELICHHE U
OLICHUBATh MIPaBAOI0100HOCTb MOJTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKa, OTPE3OK, Mpsimast, JIyd,
JOMaHasi, YroJ, MHOTOYTOJIbHUK, TPEYTOJIbHHK, PpaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJBHBIN TPEYTOJbHHUK, MEIUAHA,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJILHUK, KBA/IPaT, TPANeIHs; OKPY>KHOCTB,
KpYT, KacaTebHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DPUTYpaMU; yMEHUE
pewiath 3a/7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >XKM3HM, HA HAXOXKICHHE
reOMETPUUECKUX BEIMYMH C NPUMEHEHHEM HM3Y4YEHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

YMeHue omnepupoBaTh MHOHSTHUSMM: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MPSIMBIX, YroJl
MEXY MPSIMBIMH, TIEPIEHINKYJIISP, HAKIOHHAsA, IPOEKIHs, ojgodue Gpuryp,
NOJ00HBIE TPEYTOJIbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHUIO M mojobue ¢uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOLEM MHUPE

YMCHI/IC OHepI/IpOBaTI) TIOHATUAMMU: AJINHA, paCCTOSIHI/Ie, erJ’I (BG.]'H/ILH/IHa
yrila, CHHYC U KOCUHYC yTIJla TPEyrojbHUKA), TJIOMA/b; YMEHUE OLIEHUBAThH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TPUMEHSATh
(dbopMyIIbI IEpUMETPa U TUIOIIAIA MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH H
WIOMIaAd Kpyra, oObeMa MpsIMOYTOJBHOIO MapaljieNienuneaa; yMeHue
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTIJIOB
TpeyroibHuKa, Teopemy Iludaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  Mockue  GUIYpel W UX  KOMOMHAIHH,
IPOCTPAHCTBEHHBbIE (QUTYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB UM 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJILHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSIMU: MPSMOYTOJbHAS CHUCTEMa KOOP/AMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3aj]iay, B
TOM YHUCJIE U3 IPYTUX yUYEeOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
Ta0JIMIIBI, cpeiHee apuMeTnyecKoe, Mearuana, HanooIbIIee U HANMCHbBIIICE
3HAUEHMs,  pa3Max  4YHUCIOBOro  HaOopa,  yMeHHE  H3BJIICKATh,
HHTEPIPETUPOBATh U MPe0oOPa30BbIBATE HHPOPMALIUIO, TPEACTABICHHYO B
TaONMIIaX ¥ Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTUKH
peaNbHBIX TIPOLIECCOB W SABJICHHI; YMCHHE pAacCloO3HABaTh W3MCHUUBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHune omnepupoBaTh TOHSATHUSAMM: CIy4YalHBIM ONBIT  (CITy4alHBIN
OKCIIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbII  HMCXO.)
CIIy4aifHOTO OMbITa, CIy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHUE
HAaXOAUTh  BEPOSATHOCTH  CIy4YailHBIX  COOBITUH B  OMNBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH COOBITUSMH;, YMEHUE pellaTh 3a7aud
METOJIOM OpraHH30BaHHOIO Tmiepedopa M C HCIOJIB30BAHMEM IIpaBHIIa
YMHOKEHUS; YMEHHE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpYXarolleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHUCEJI U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUYEHHBIH METON JUIsl peUIeHMs 3a7auu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpPUPOJAE U
JKU3HHM, PACIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
OIMUCHIBaTh OTJEIbHBIE BBIJAIOIINECS PE3YJbTaThl, IOJYYEHHBIE B XOJ€
pa3BUTHSA MaTEMAaTUKU KaK HAayKW, IPUBOAUTH IPUMEPHl MATEMAaTHYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncia. [lpu3Haku 1eIMMoCTH HesbIX Yncel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OCCKOHEYHBIE MEPHOANYECKHE
npodu
13 PanyonaneHele yncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMHU
14 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALNHU C JEHCTBUTEIILHBIMU YHUCIaAMHU
15 [TpubnnxEHHBIE BEIYUCIEHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJbTaTa
' BBIUMCIICHU N
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpa)KE€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
59 Crenesb ¢ 1enbIM mokaszarenaeM. CTeneHb ¢ palMoHaNbHBIM MOoKa3areneM. CBONHCTBa
' CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
95 ApudmeTnueckuii KOpeHb HaTypaibHOW creneHu. JlelcTBusa ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypajibHON CTENIEHU
3 VYpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle 1 npoOHO-parioHaibHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3. Hensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nocae10BaTeNbHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEN
4.2 Apudmernueckas v reomeTpuyeckas nporpeccuu. opmysa cI0KHBIX TPOIIEHTOB
5 OyHKIII
OyHK1MA, crocoOb! 3ananus pyHkuuu. 'papuk ¢pynkinuu. O6nacte onpeaeneHus u
51 MHOKeCTBO 3HaueHui QyHkumuu. Hynu pynkuuu. [IpoMexyTku 3HaKOIOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTM (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIIHH.
Haubosnbuiee n HanMeHbIee 3HaUeHUE (PYHKIIMU Ha TPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U IIIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3

MHOroyrojisHUKI

7.4 OKpYXHOCTh M KPyT
7.5 N3mepenue reoMeTpuyecKux BEITUYHH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

I'eomerpus. 7-9 knacc. YueOnuk Artanacsia JI.C., byryzos B.®., Kagomues C.b. u ap.

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

3uB b. I'., Meiinep B. M. «/lunakruueckue mMaTepuaisl 10 TEOMETPUH I 8 KJ1accay -
M.: Ilpocsemenne,2003

PabunoBuu E. M. «3agaun u ynpa)kHeHHs Ha TOTOBBIX YepTexkax. I 'eomerpus» - M.:
Nnekca, XappkoB: ['umuazusi, 2004

bpamuc B. M. «UeTbipéx3Haunble MaTeMaTH4YeCKre Ta0mibl: s cpen. mk.» - M.:
IIpocsemenue, 2003

3uB b. I'., Meiinep B. M. «/lugaktuueckue Marepuaisl 10 TEOMETPUU AJid § Kaccay -
M.: Ilpocsemienue, 2005

JIutBunenko B. H., IlonoBuu A.D. «CoopHuK 3a1a4 1o reomerpuu: § kiacc: K
yuebnuky JI. C. Atanacsna u ap.» - M.: U3garensctBo «Ok3amen», 2005

Kopotkoga, JI. M. «I'eometpusi: Tectsl: Junakt. maTepuainsl. 8 kiace» - M.: Aitpuc —
nipecc, 2006

Epmosa A. I1., 'ono6opoarko B. B., Kpmwkanosckuit A. @. « TeTpaib-KOHCIIEKT 110
reomeTpuu s 8 kinacca» - M.: Mnekca, 2004

Mumenko. T. M. «TemaTrueckue TeCThI IO TeoMeTpu: 8-i Kii:. k yueOHuKy JI.C.
ArtacsiHa u Jp. « 'eomerpusin.7 -9 knaceb» - M.: Dx3amen, 2005

AranacsH JI.C., byty3oB B.®. «M3yuenue reomerpun B 7-9 kiiaccax: METOI.
Pexomenmamnuu k yueOuuky» - M.: IIpoceemenue, 2003

H.®. I'aBpusnosa «Iloypounsie pa3padoTku 1o reomerpuu 8 kinace» - M.: BAKO, 2013
AranacsH JI.C., byty3oB B.®. «M3yuenue reomerpun B 7-9 kitaccax: METONI.
Pexomennanuu k yueOnuky» - M.: IIpocBemenue, 2003

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET

www. edu - "Poccuiickoe obpazoBanue" deaepalibHbI TOPTAIL.

www. school.edu - "Poccuiickuii 001ieoopa3zoBarebHbIi mopran'.
www.school-collection.edu.ru/ Exunast kommiekuust nupoBbIX 00pa30oBaTeIbHBIX PECYPCOB
www.mathvaz.ru - doCbe MIKOJIBbHOTO YUUTENS MATEMATHKH

WWW.it-n.ru "CeTb TBOpYeCKHX yuuTeei"

www .festival.1september.ru ®ectuBasp nenarorudeckux uiaei "OTKPBITHIA YPOK"
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