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MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJIOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOIIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHUIO. L[eHHOCTh M3ydeHHs TeOMETPHUH Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
UCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJIeHUs «OT TMPOTHBHOTO», OTIAMYATh CBOWCTBA OT TPHU3HAKOB,
dbopmyarpoBaTh 00paTHbIE yTBepkacHH. Oco00€ 3HAUCHHE JOKa3aTeIbHAS JTMHUS
UMeeT JJIs yriIyOJIEHHOTO N3YUYEHUsI MaTEeMaTUKH.

[lenpio M3ydeHUs TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTa
TIPY PEIICHUHN KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOydaromMiicss  JOJDKEH  HAyYUThCS  ONpPEAEIATb
T€OMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIA PHUCYHOK, HAWTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUThIBAaTh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOeysi wiu Tpedyemble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYYarolIUics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETIM  PEANbHBIX IKU3HEHHBIX CHUTYyalMii, MPOBOJUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yu4eOHOT0 Kypca YyriyOa€HHOT0 H3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACTIEHHBIMH MOHITHIMH, a
YBEpEHHO OBajeBaloT UMH. CyIECTBYIOIINE TEMBI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkKe Bcero pu3nke U nHHOpMaTHKe,
a TaK)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSIMH TIPU PEIICHUH TPAKTUYCCKUX
3am1ad.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIH
Kypc «l'eoMeTpusi», KOTOpPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
comepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukm», «[logobuey», «neMeHTsl TpUTOHOMETpHUY, «ILmomaany, a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcsa 306 yacos: B 7 kinacce
— 102 vaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 yaca B Hefento), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocte W yroa. Buasl yrinos. 3MmepeHue BelWYuH  YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOCHUM.

TpeyroabHuku

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunblie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrijiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUSA O IocTynare EBkimnaa u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA M MPU3HAKU
napajuieNibHbIX  OpsiMbix. CyMma yIvIOB  TpeyroJibHHKAa. BHEmHue  yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukymnsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OKpyKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTD,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacnoyioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy»KHOCTb, BIICAaHHAs B yTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHUCa yIiia U CEpEANHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIICHUH I'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBoMcTBa M npu3Haku. [IpsmoyronbHas tpanenus. CpenHss JUHUSA TPAIICIHH.

Cpennss nUMHUSA TPEyrojbHUKA. MeTol yJIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
Teopema o nepeceueHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITopo0ue

[Togobue TtpeyronbHUKOB, Kodpdunuent nomodus. I[lpuzHaku nomoOus
TPEyroJbHUKOB. IIprMeHeHne nomo0us NpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomanu. CBolcTBa IUIOMIANEH TEOMETPUYECKUX GUryp.
[Tpocreiimure Gopmyibl 17 MIIOWEAAN TPEYroJdbHUKA, TapajjiesorpaMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOIIEHHE IOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢yHkuuu yrinoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTIIBI, YTOJI MEKy KacaTeJIbHOU U XOPAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BhucaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKA M YeTBIPEXYroJbHUKH. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB otr 0° mo 180°. OcHoBHOE
TPUTOHOMETpPHYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHue
TPEYrOJILHUKOB. Teopema KOCUMHYCOB U TEOpEMa CHHYCOB. PellleHre nNpakTU4eCcKuX
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3anau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  IUIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBapaTe
KacareygbHOH. [IpuMeHenne npy permeHnn reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbIcH. [lapamienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHue okpyxHocTU. HaxoxkaeHne nepecedeHnii OKpYKHOCTEN U MPSIMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. [lmomans
napajgienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW ILIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTd. ClOXEHHWE M BBIUUTAHHE BEKTOPOB — TMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha TIOCKOCTH). Pa3nokeHuss BEKTOpPOB IO Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopAauHaTax. JUCTpUOYTHMBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuE CKaIIPHOIro



IIPOM3BEJECHUS BEKTOPOB Ul HAXOXACHUA JUIMH W yriaoB. Pemenne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOIO IMPOU3BEACHUS.

JlJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpYKHOCTH. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyxHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHnss 00 U3MEPEHUU ITTMHBI OKPYKHOCTH U TUIOLIAIH
Kpyra.

JIBMKeHUs TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsiTue nBHXKEHHS U ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBieHus
CUMMETPUM B IPUPOJE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBJICHUEM MHTEpeca K IMPOLNUIOMY W HACTOALWIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KUZHEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEeH HAYYHOTO MO3HAHMA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA U 3HAYUMOCTHU JUISl Pa3BUTUS LMBHIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOTyYHs:



FOTOBHOCTBIO TNPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYIKAOIIEH cpe/ibl, 0CO3HAHUEM TJI00aILHOIO
XapakTepa dKOJOTHUECKUX TTPoOJIeM U IMyTel UX PeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEOINPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMY PETYJISATUBHBIMU JIEHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHNS TIOHATH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKITIOUEHUH IO aHAIOTHH;

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

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HauboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIPUHUMATH U (DOPMYIHPOBAThH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOyieMbl, pemaeMol 3aJadud, BBICKA3bIBaTh WJICH, HAIICJICHHBIE Ha IOUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUsS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
NpE3eHTALUU U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl THpU pEUICHHM Y4YeOHBIX MaTEeMaTHYECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JESTENbHOCTH, IUIAHUPOBATh OPTraHU3alMI0 COBMECTHOH paloTHI,
pacmpenenats BUABl paboT, TOTOBapUBaThCs, OOCYXKIaTh MPOIECC U PE3yNbTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJIE€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJA B OOIIMI pe3yJbTaT M0 KPUTEPUSIM, CPOPMYIHUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHHs 3adadd (W €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISI MpoIecca U pe3ylbTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIBHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS L€, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TTPEIMETHBIC
pPE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpbI, ONpPENeisTh UX
B3aMMHOE pPAaCIOJIOKEHUE, HU300pakaThb TeOMETpUUYECKHe (QUTYphl, BBINOJIHATDH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath NPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIIMYHMH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl ITHX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd TPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
MIPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1ay.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIHMAHBL, TPOBEAEHHOMN K TUIIOTEHY3€E NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTh YHUCIIOBbIC M OYKBEHHBIE 3HAUCHHUSI YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C HCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECEUCHHH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pelars npakTuueckue 3a1a4ud Ha HAXOXKIACHUE
YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTueM reomerpuueckoro mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



DopMynMpPOBaTh ONMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM 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
MEPIIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTe noHSATHEM KacaTeIbHONW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE MMOCTPOEHHUS C TTOMOIIBIO IUPKYIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 kiiacce 00ydaromuiics NOJyduT CAEAYIOLINE PEAMETHbIC
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMHM IPU PEIICHUU F'€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PEIICHUH FT€OMETPUUECKHX 3ajau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagets moHsTHEM CpeiHEN TUHUH TPEYTOIbHUKA U TPAMEUU, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKHUX 3anay. Mcnonb3oBaTte Teopemy Daneca u
TEOpEeMy O TMPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHSITh UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAIbHO-CUMMETPUYHbIE (DUIYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a/a4.

Brnanets moHsTHSMU TMOA00MS TPEYroJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOILIEHUS MPOMOPLUUOHATBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[TpumensTh MOKOOME B MPAKTUUYECKUX 3aauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYroJibHUKA, NapajljiesiorpaMma, poMOa u Tpaneuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOIIAAb TPEYroJdbHUKA M IUIOIAAM MHOTOYTOJBHBIX (UTYD
(momp3ysch, TNIe HEOOXOMUMO, KaJIbKYJISITOPOM). 3HATH OTHOIICHWE TUIOIIAJCH



NoJOOHBIX (PUTYp U MPUMEHATh MPU pEeHIeHUH 3aaady. [I[pUMeHATh MOJy4YeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3ana4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIIb B IPAKTHYECKUX 3aa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATHh UX CBOMCTBA IIPU PELLICHUN 33/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oO0yueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAETYIOUIE MPEIMETHBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUHM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI TPSIMOYTOJIBHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIIBIO KAJIbKYJISATOPA) JTHHBI
Y yTJIbI 1J11 HETAOJIMYHBIX 3HAYCHUM.

[Tonwp3oBaThesa GpopMysiaMu HNPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3plBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NPUMEHATH UX IS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
MpU pEIICHUH TeOMETpUYeCKUX 3ajad. [IpuMeHSTh MOJIydeHHBbIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

[IpUMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOLIA/N, BHIBOJIUTD
U BJIQJACTh TPUTOHOMETPUUYECKUMHU GopMyJaMH ISl TUIOLIAIU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuuu, BEIBOAUTh U IpUMeHATh hopmyity ['epoHa u
dbopmyiy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIHSIX.

Hcnonb3oBatk Teopembl UeBsl 1 MeHenas mpu peleHuu 3aaad.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJlaX, yIJax MEXIy XOpJaMu
(CeKyIIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION TIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MIPOU3BECHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOI.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSAMH YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurrenTa ¢ Bo3pactaHueM U yObIBaHUEM JIMHEWHOU (YHKIIMUA. Y METh pelIaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [ApaUIEJbHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSMBIX, NEPECEUCHUEM MPSAMBIX, HaXO0XKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTe M BIAafEeTh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT ISl HAXOXJEHUS IEPECEUCHUN OKPYXKHOCTEH M HpsMbIX. Bruaners
dbopMynaMu paccTOSSHUS OT TOYKHM 1O MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaan. llomp3oBaThCs
METOJIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTH €0 IPU PEIIEHUN F€OMETPUUECKUX
U NpakTUYECKUX 3ahad. lIpuMeHsATP MeTOoJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTHPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Bnagerp moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpPaBWJIaMH TPEYTOJbHUKA M IapajuiesorpaMma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpAMHATaMU BEKTOpa. Brnaaerb cioXkeHMeM M BBIYMTAHHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

NmeTts npencrapieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHHWW. IIpuMeHATh TONyyeHHblE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branete NOHATHEM CKaJSPHOIO IMPOM3BEIIECHUS BEKTOPOB, MOHHMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh TUCTPUOYTUBHOCTh CKAJIIPHOI'O MPOU3BEACHUS U €TO CBS3b C
npoeurpoBaHueM. [IpUMEHATH CKalsIpHOE NPOU3BEACHUE BEKTOPOB  JUIS
HaxXOoXJIEHUs JUIMH W yrioB. PemaTh reomeTpuyeckue 3agadyd € MOMOUIBbIO
CKaJIsIpHOrO mpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agavax.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI YT OKPYXHOCTU M PaJIMaHHOW MEpbI yIila, BEIYUCIATH IJIOLAAb Kpyra U
ero yacreid. Ilonumare cmbicn uucna m. [IpUMEHSTH MOJy4eHHBbIE YMEHHS TMpHU
pEelIeHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmeTtp mnpencraBieHHe O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHUKCHHSX.
Haxoauth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHATh NBMXKEHHUS TIOCKOCTH
IIPU pEUICHUU T€OMETPUYECKUX 3aau.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKHe
MOJIEIH AJIs 3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (mucpp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpuUYecKre GUryphl U UX CBOHCTBA 28 1 bubmmorexa LOK
p P ' https://m.edso00.ru/78c146c4
H3mepenne reoMeTpruIecKuX BETMYUH
bu6mmoreka [IOK
2 Tpeyrobrmiu 19 ! https://m.edsoo.ru/78c146c4
3 [TapamnensHocTs. CymMMa yriioB 15 1 bubnuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 ITpssMOyTOTBHBIE TPEYTOIHLHUKH 7 bubmmorexa [TOK
PAMOYT Theyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
r 1
> COMCTpIHECKHE HepaBerctha > https://m.edsoo.ru/78c146c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. ITocTpoeHns ¢ MOMOIIBIO ITUPKYIIS 18 1 bubmmorexa [TOK
. P P https://m.edso0.ru/78c146c4
U JTNHEHKHU
7 [ToBTOpenwme, 0600IIEHNE, 10 1 bubmuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/78c146c4
OBLIEE KOJIMYECTBO HACOB I10
. 102 6 0



8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
N bubnuorexa [JOK
! HeTspexyrob i 22 1 https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Tonobue 16 1 https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 Hromars 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VY1l 1 4eTBIPEXYTOJIBHUKY, CBSI3aHHBIE C 20 1 bubnnoreka [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
6 - 10 1
3HAHUM https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Petertite Tpeyrombiiion 22 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Tonobue Tpeyrombimios 12 . https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 Meron xeopaurar 10 . https://m.edsoo.ru/dddde230
bubmuoreka [{OK
4 Bexroper 20 . https://m.edsoo.ru/dddde230
bubnunorexa LIOK
> JUTHHA OKPYKHOCTH H IIOMIAAE KpYTa 16 L https://m.edsoo.ru/dddde230
bubmmoreka IIOK
6 JIBHOKCHHSL ILIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHNE, 12 1 bu6nmorexa LIOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/dddde230
BILIEE KOJIMYECTBO YACOB IT
OBII] 0) CTBO HACOBIIO 102 6 0

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTPOHHbIE U(POBLIE
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 Hcropust BOSHUKHOBEHUS U 1 bubmuorexa [JOK
pa3BUTHS TECOMETPUU https://m.edsoo.ru/925af86b
HavanbHble moHATHSA

2 reomerpu. Touka, mpsmas 1 bubamorexa LHOK

pHH. > 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIy4
HavanbHble moHATHSA
3 reoMerpun. Touka, mpsiMast 1 bubmmorexa LOK
pHH. > 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
[Tonstue 06 akcuoOMEe,

4 TeopeMme, JI0Ka3aTeIbCTRE, 1 bu6nuoreka [IOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3auMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmuoreka [JOK
N3Mepenne miMHBI OTpE3Ka, https://m.edso00.ru/92b776f1
paccTosTHUE MEXTY TOUKaMHU
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmuoreka [JOK
N3mepenue nimHbI OTpesKa, https://m.eds00.ru/9c500788
paccTostHUE MEXTY TOUKaMHU

7 B3anmHoe pacnonoxenue 1 bu6muoreka [JOK

TOYEK Ha IIPSIMOM.

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




W3mepenue 1IMHBI OTpE3Ka,
pacCTosTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

bu6nuoreka [IOK

8 Buner yrios. Msmepenue https://m.edso0.ru/36862bf3
BEJIMYUH yTJIOB
[TonynnockocTs U yroJ. BuGmorexa LIOK

9 Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHH YTJIOB
[TonynnockocTs U yroJ. BuGmorexa LIOK

10 Buner yrios. Msmepenne https://m.edsoo.ru/ce214e34
BCJIMYHNH YTJIOB
BepTtukanbHbie U CMEKHBIE BuGmorexa LIOK

1 yriet. Hapannesbueie u https://m.edsoo.ru/7399faea
NEPIEHANKYIISIPHBIE TIPSIMbBIE
BeprtukanbHble U CMEKHBIE Bumorexa LIOK

12 yrbl. Hapaniensaere https://m.edsoo.ru/5c2c0dff
MEepHEHUKYISIPHbIE TPSIMbIE
BCpTI/IKaJ'II)HI)Ie U CMCXHBEBIC BI/I 6J'II/IOTeKa ]_I OK

13 yrbl. Hapaniensaere https://m.edsoo.ru/4a4bf678
NEepHEHUKYISIPHBIE TPSIMbIE
BepT HNKAJIBHBIC U CMCXKHBIC BI/I 6J'II/IOTeKa H OK

14 yrnet. HapasuienbHeic u https://m.edsoo.ru/84ee61de
NEPIEHANKYIISIPHBIE TIPSIMBIE
BepT HNKAJIBHBIC U CMCXKHBIC EI/I 6J'II/IOTeKa ]_I OK

15 yriet. HapannesbHeie u https://m.edsoo.ru/d04bb9c5
NEPIEHANKYIISIPHBIE TIPSIMbBIE

Bbubnuoteka LIOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c




bu6nmoreka [IOK

17 b
vieceitprca yia https://m.eds00.ru/557998af
bu6nuoreka [IOK
18 b
neceitpuca yra https://m.eds00.ru/5ea89182
19 JlomaHnast. Bujel JJoMaHbIX. bubmuorexa [JOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl TIOMaHBIX. bubmuorexa [JOK
JnuHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[lepumeTp MHOrOyroJIbHUKA.
21 HoiﬂTI/IeIZ) BBII }J]'IFLIX u brbmmorexa LTOK
Y& https://m.edsoo.ru/0Oaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[lepumMeTp MHOTOYTOJIbHUKA.
22 HoiﬂTHeIZ) BBIIT }ZIFLIX u brbmmorexa LTOK
Y& https://m.edso00.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[lepumMeTp MHOTOYTOJIBHUKA.
23 HOEI&ITI/ICIZ) BBIIT };IFBIX u Bubmmorexa [IOK
Y https://m.edso0.ru/5cc7a352
HEBBITYKJIBIX
MHOT'OYTOJTbHUKAX
MHOroyroiabHuKH.
[lepuMeTp MHOTOYTOJIBHUKA.
P P _ bubmuoreka [JOK
24 IloHsTHE O BBITYKIBIX U

HEBBIITYKIIBIX
MHOTI'OYT'OJIBHUKAX

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




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIBHUKA.

25 [ToHsITHE O BBITYKIIBIX U bubmorexa LIOK
K https://m.edsoo.ru/3e269ed8
HEBBIMYKJIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTsI aiist bubnmnoreka HOK
U3MEPEHUH U IOCTPOCHUM https://m.edsoo.ru/333ech98

97 HNHcTpymenTs! 1s bubnnorexka HOK
HU3MEPEHUI U TOCTPOCHUI https://m.edso0.ru/26b0a806
KonTponbHas padora no
teme "Havana reometpun.

08 [Ipocreiimue bubnnorexka HOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoicTBa. M3mepenue
reomeTpuueckux ¢uryp"”

29 Menuana, 6uccekTpuca u bubmuotexa [JOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099
Menuana, 6uccekTpuca u bu6nuoreka [IOK

30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyrosibHUKOB bubmorexa LIOK

eyt https://m.edso0o.ru/8e04a02f

39 IlepBslii 1 BTOpPOI IPU3HAKH bubmuoreka [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 [IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [lepBslii 1 BTOpOI MpU3HAKU bubmmoreka [JOK

paBeHCTBA TPEYTOJbHUKOB

https://m.edso0.ru/34f8650e




[TepBrIii 1 BTOPOI TPU3HAKU bubnmnoreka HOK
35
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
[1epBblit 1 BTOpOM IPU3HAKU bubnmoreka [JOK
36
paBEHCTBA TPEYrOJIbHUKOB https://m.edso00.ru/79753cdf
PaBHOOe1peHHbIC
37 Tpe omf[}II)HKH U UX bubmorexa [IOK
P XT https://m.edsoo.ru/c59fdae9
CBOMCTBa
PaBHoOepeHHbIC
38 TPEYTOJIBHUKH U UX bubmorexa LOK
p }:r https://m.edsoo.ru/7e10fb44
CBOMCTBa
PaBHoGenpeHHbIC
39 TPEYTOJIbHUKU U UX bubmorexa LHOK
p er https://m.edsoo.ru/1c2cc982
CBOMCTBa
40 [Tpu3Hak paBHOOEIPEHHOTO bubnmnorexka HOK
TpEeyroJIbHUKA https://m.edsoo.ru/480b3c40
41 [Ipu3Hak paBHOOEAPEHHOTO bubmuoreka [JOK
TpeyroJibHuKa https://m.edsoo.ru/bf564ab7
42 Tperuit npru3Hak paBeHCTBa bubnuoreka [JOK
TPEYrOJIbHUKOB https://m.eds00.ru/b4229637
43 Tperuii npu3HaK paBeHCTBA bu6muoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npu3Hak paBeHCTBa bubmmoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cumMmetpuei. [Tpumepst bubnmnoreka [JOK

CUMMETPHUH B OKPYKAIOIIEM
Mupe

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




®durypsl ¢ 0CeBOU
cumMmerpuen. [Ipumepst

bu6nmoreka [IOK

46 CUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MUpe
47 KontposbHas pabota mo bubnmnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
bubnnorexka HOK
48 HapanenbHOCTE MPAMELX https://m.edsogru/a081482d
49 CBoiicTBa ¥ NpU3HAKU bubnuotexa [HOK
MapajyIeabHbIX TPSIMbIX https://m.edsoo.ru/2cd69381
50 CBoiicTBa U IPU3HAKH bubmuorexa [HOK
MapaJIENbHBIX TPSIMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa ¥ NpU3HAKU bubnmnoreka HOK
MapaJuIEeIbHbIX MPSAMBIX https://m.edsoo.ru/e0fde699
59 CBolicTBa ¥ IPU3HAKU bubamnorexka HOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ MPU3HAKH bubnmnoreka [JOK
MapaJIEIbHbBIX TPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnmnoreka [JOK
MapaIJIEINbHBIX IIPSAMBIX https://m.edso00.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorera LOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yTIIOB TpEyroJIbHUKA bubmmorexa [JOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmuoreka [JOK
TpeyrojbHUKa https://m.edsoo.ru/bc409f4f
58 Baemnue yrisl bubnunorexa [IOK

TpEyroJIbHUKA

https://m.edsoo.ru/371cbell




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmoreka [IOK

59
BHEIIIHUX YIJIOB BBIITYKJIOIO https://m.edsoo.ru/a3dd667f
MHOT'OYI'OJIbHUKA
CyMMa BHYTPEHHUX YIJIOB

60 MHOTOYTOJIbHUKA U CyMMa bubnmnoreka HOK
BHEIIIHHUX YIJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOT'OYI'OJIbHUKA
CyMMa BHYTPEHHUX YIJIOB

61 MHOTI'OYTOJIbHUKA U CyMMa bubnuoreka [JOK
BHEILIHUX YTJIOB BBIMYKJIOTO https://m.edsoo.ru/b75ede0e
MHOT'OYI'OJIbHUKA
KonrtpomnbHas pabora no

62 teMme "[lapannensHOCTs. bubnmnorexka HOK
Cymma yriioB https://m.eds00.ru/40947485
MHOIOYroJbHUKa"
[Ipu3Haku paBeHCcTBa

63 IIPSIMOYTOJIBHBIX bubmmorexa LOK

PAMOYT https://m.eds00.ru/330d63ff

TPEYrOJIbHUKOB
[Ipu3Haku paBeHCcTBa

64 MIPSIMOYTOJTBHBIX bubmorexa [TOK

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

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [JOK
HAaKJIOHHAas https://m.eds00.ru/957310000000000
CBolicTBO MeuaHbI

66 IIPSIMOYTOJIBHOTO bubmmoreka [JOK

TPEyroJIbHUKA, IPOBEAEHHOU
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e




CBOIiCTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO bubnunoreka [JOK
67 .
TpPEyroJibHUKa, NPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYTroJIbHUK ¢ yriioMm B 30 bubmorexa HOK
peyr T https://m.edsoo.ru/52b57d0f
rpaycoB
[IpsiMoyTronbHBIA
69 TPEYroJbHUK ¢ yIiIoM B 30 bubmmorera IOK
peyr T https://m.edsoo.ru/aec6d443
rpagycoB
CoOTHOIICHUS MEXTY
70 CTOpOHAMU U yrjiaMHu bubnmorexa [IOK
P 4 https://m.edsoo.ru/95db41f7
TpEeYroJbHUKa
CoOTHOIIICHUS MEXTY
71 CTOPOHAMU U yriaMH bubmorexa HOK
P 4 https://m.edsoo.ru/5ea388d0
TPEyroJIbHUKA
HepaBeHcTBO TpeyronnLHHKA.
72 HepaBeHCTBo op J'}I,;He bubmorexa [JOK
P . a https://m.edsoo.ru/50fa9985
JIOMaHoO
HepaBenctBo Mexay
73 NIEPIEHIUKYIIIPOM U bubmmoreka [JOK
HakJIOHHOH. PaccTosHue oT https://m.edsoo.ru/7284chde
TOYKHU 10 NMPSIMOKN
KonTponpHas pabota mo
TeMmaM "TIpgaMoyTronbHbBIE
74 he onmfmcn"yr bu6nuoreka [IOK
"p r ’ https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBA"




75 OKpY>KHOCTb, XOPJbI U bubnmnoreka HOK
JUaMETpPBl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo0.ru/02406d49
B3anmHoe pacnonoxenue

77 OKPY>KHOCTH M TPSIMOM. bubnmoreka [JOK
KacarenbHas u cexkyias https://m.eds00.ru/00d222d9
OKPYKHOCTH
B3anmHoe pacnonoxenue

78 OKPY>KHOCTH U MPSAMOM. bubnmnoreka HOK
KacarenbHas u cexkymas https://m.edso00.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacnonoxenue

79 OKPY>KHOCTH M TIPSIMOM. bubnmnoreka [JOK
KacarenbHas u cexkymas https://m.edso0.ru/a52f2800
OKPYKHOCTH

80 OKpy>XHOCTb, BIMICaHHAs B bubnmnoreka [JOK
yroma https://m.edsoo.ru/3767ac35

81 OKpy>XHOCTb, BIMICaHHAas B bubmuotexa [JOK
yroma https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUYECKOM

82 MecTe Touek. [Ipumepnl bubnmnorexka HOK
F€OMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM

83 MecTe Touek. [Ipumepnl bubmuoreka [JOK

IrCOMETPHUICCKUX MECT TOYCK
Ha IIJIOCKOCTHU

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




84 OnucaHHasi OKPY>KHOCTb bubnmnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TpeyroJibHUKa, €€ [EHTP https://m.edso0.ru/c96254e9
Meroa reomeTpuIeCcKuX
86 MECT TOYEK IIPH PEIICHUN Bubmorexa OK
pHp https://m.eds00.ru/5894e7ad
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYecKuX
87 MECT TOYEK IIPH PEIICHUN bubmiorexa LIOK
pHb https://m.edso0.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
Metoa reoMeTpuIeCKuX
bubnuorexa [JOK
88 MECT TOYCK MPH PEIICHUN
https://m.edso0.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuueCcKIX
89 MECT TOYEK IIPU PEIICHUN bubmiorexa LIOK
prp https://m.edso0.ru/6903dff0
reOMEeTPUUYECKUX 3a7a4
O60cHOBaHMS POCTEUIINX
MMOCTPOEHU, ATaIlbl 3aa4H
90 Ha IOCTPOCHMUS, PEIICHUE bubmiorexa LIOK
p P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS TPOCTEUIITNX
MOCTPOEHUM, ATaIlbl 33491
91 Ha IOCTPOCHMUS, PEIICHUE bubmorexa LIOK
P P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
92 Kontponbnas padota mo bu6muoreka [JOK

Teme "OKpyKHOCTb.

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




93

94

95

96

97

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

[ToBTOpEeHME M 00OOIIECHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXTY pa3InIHBIMU TEMAMH
Kypca

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

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

[ToBTOpenue u o6oOIIEeHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3anay,
WJUTFOCTPUPYIOIINX CBS3H
MEXy Pa3InIYHBIMH TEMaMH

Kypca

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

bubmuorexa [JOK
https://m.edso00.ru/38a31139

bu6nuoreka [IOK
https://m.edsoo.ru/7382hcc4

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

bu6nuoreka [IOK
https://m.edsoo.ru/07e567el




[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,

98 WLIIOCTPH UX CBA3U 1 bubnorexa LIOK
pHpyIotil https://m.edsoo.ru/8a4b94e4
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 00OOIIECHNE.
Pemenue 3amay,
99 HILTIOCTPH UX CBA3U 1 bubnnorexa LIOK
Thupyiom https://m.edso0.ru/397d166b
MEXTy pa3InIHBIMU TCMAMH
Kypca
[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amay,
100 HILTIOCTPH UX CBA3U 1 bubmmorexa HOK
TpapyIont https://m.edso0.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosast KOHTPOJIbHAS 1 bubmuoreka [JOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIEeHHE.
Pemenune 3amay,
102 HIUTIOCTPH UX CBS3H 1 bubmorexa HOK
PHPYIOT https://m.edso0.ru/971f7836
MEXIY pa3InIHBIMU TEMAMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHBIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Npu3HaKu U 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/dc674776
5 [Tapamienorpamm, ero Npu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/4823807b
[TpsMoyronbHUK, poMO, KBaaparT, bubnnorexka [JOK
6 N 1
UX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8abc88a8
7 [IpsimoyronbpHUK, poMO, KBajpar, 1 bubnuoreka [IOK
WX TIPU3HAKH U CBOMCTBA https://m.edso00.ru/d6a662c9
8 [IpsimoyroabsHUK, poMO, KBajparT, 1 bubnuorexa [IOK
WX MPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952
9 [IpsimoyronabsHUK, poMO, KBajparT, 1 bubnnoreka [JOK
UX IIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
bu6mmorexa [IOK
10 1
CpeaAs HHHS TPEYrOAbHHKa https://m.edsoo.ru/6elbcbbb
bu6mmoreka [IOK
11 1
Cpessist JHHHA TPEYTONbHHKa https://m.edso00.ru/6b23a4c3




Tpanemus. PaBHoOeapeHHast

bu6mmoreka [IOK

12 Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanemnusi, €€ CBOMCTBA U MPU3HAKHU https://m.edso0.ru/17f960ca
14 [IpssMmoyrosbHas Tpamenus bubmmorexa [JOK
https://m.eds00.ru/3375c8f3
15 Cpenssisi TuHUS Tpaneuu bubnmorexa LHOK
https://m.eds00.ru/7963a7f5
bubnnoreka [JOK
16 Teopema daseca https://m.edsogru/342ea505
bubnnoreka [JOK
17 Teopema daseca https://m.edsogru/a2402d2b
18 Teopema o0 MpONOPIIMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNoOpIUOHATIBHBIX bubnnorexka [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnnoreka [JOK
20 Henp mace TpeyrombHiia https://m.edsogrulgcbcf%c
21 [lenTpanbHO-CUMMETPUYHBIE bubnnorexka [JOK
buryps https://m.edso00.ru/8578076a
29 KonTtponbHas pabora o Teme bubnuorexa [IOK
"YeTbIpEXYroJbHUKN " https://m.edsoo.ru/bed0fof3
23 [TooOue TpeyrobHUKOB, bubnnorexka [JOK
k03¢ uLmeHT nogodus https://m.edso0.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubnnoreka [JOK
KO3 GUIIUEHT MoA00Hs https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mog00us TPEYrOJLHUKOB bubmmorexa [JOK

https://m.edsoo.ru/bbf2c3a6




bu6mmoreka [IOK

26 [pu3naxu noz00us TpeyromLHuKos https://m.edso0.ru/8db11ff7
27 [TpusHaku mono0Oust TPEYroIbHUKOB ngi;;?:;igﬁge d11d5b
28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB ngg;;f;igﬁﬁ& 42193
29 [Tpu3naku mo100us TPEYroIbHUKOB E:fg:;;f;t?ﬁg3 dc95FL
30 [Tpu3naku mo1o0us TPEYroIbHUKOB E;ISSH;I;T:;Z&OU/I; d1d9d16
31 [Tpumenenue moxodus mpu bubnuorexa [JOK
pelIeHUH MPAKTUYECKUX 3a]1a4 https://m.edso00.ru/d97bf297
32 [Ipumenenue nonpobus npu bubnnorexa [JOK
PELICHUHU TPAaKTHYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
33 [TpumeHnenue nogo6us npu bubnuoreka [IOK
peLIeHNN IPaKTUYECKUX 3a]1a4 https://m.eds00.ru/e0d80738
34 [Tpumenenue nogo6ust mpu bubnnoreka [JOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cace17d8
35 [Ipumenenue nogobus npu bubnnorexka [JOK
pEeLIEeHNN IPaKTUYECKHUX 3a]1a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenue nogoOus npu bubnuorexa [IOK
pEIIEHNH TTPAKTUYECKUX 3a/1a4 https://m.edso00.ru/d9159d9d
Beenenue nonsrus
37 npeoOpa3oBaHus MOA0OUS U bubmorexa IOK
A — https://m.edsoo.ru/aaf7e944
38 KonTponbhas pabota no teme bubnnorexka [JOK

"TTogooue"

https://m.edsoo.ru/89c3236d




39 [Tonstre mnomanu. CBoicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.edsoo.ru/7af5b92e
[Tonstue momanu. CBoicTBa bubmuorexa [JOK

40 .
ioniaiel reoMmeTpuyeckux Guryp https://m.edso00.ru/37a176c0

41 [Tonsitue mmomaau. CpoiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.eds00.ru/6004265a
[Tpocreiimue hopmynbl ams

42 IJIOIIAJN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreiimue hopmynbl ams

43 TUIOMIA/IA TPEYTOJIbHUKA, bubnnoreka [JOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/f636delf
Tpanenuu
[Tpocreitmme hopmynbl amns

m IJIOIIAIU TPEYrOJbHHUKA, bu6mmoreka [JOK
napaujenorpaMma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
[Tpocreitmume hopmynbl amns

45 IIJIOLIAU TPEYrOJIbHHUKA, bubnnorexka [JOK
napaujenorpaMma, pomoa u https://m.eds00.ru/e6458963
Tpanenuu
[Tpocreiimume hopmynbl s

46 IIJIOLIAU TPEYTOJIbHHUKA, bubnnoreka [JOK
napaujenorpaMma, pomoa u https://m.eds00.ru/0b18fc61
Tpanenuu

47 [Tpocreitmme Gopmybl s bubnnoreka [HOK

TIJIOIIAIU TPEYTOJIbHUKA,

https://m.edsoo.ru/eb691e04




napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmybl s
IUIONIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK

48 napajuiejgorpamma, pomoa u https://m.edso0.ru/8b93cfba
Tpaneuuu
[pocreiimme hopmys ams
49 IJIOIIAAU TPEYrOJIbHUKA, bu6mmoreka [IOK
napajiejaorpaMmma, pomoa u https://m.edsoo0.ru/c35f544d
Tpamneuuu
[pocreiimme hopmys ams
IJIOIIAU TPEYrOJIbHHUKA, bubnnorexa [HJOK
50
napajiejaorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bu6mmorexa [IOK
>1 Mnowa noz00HeIX puryp https://m.eds00.ru/d8638f34
bu6mmoreka [IOK
52 Mrowazu noA0GHEX GHryp https://m.eds00.ru/2383022¢
bu6nmoreka [JOK
>3 Mrowazu noA0GHEX GHryp https://m.edsoo.ru/5ee2a7d4
54 KonTtponbHas pabora o Teme bubnnoreka [JOK
"TImomans" https://m.edso0.ru/05f10573
bu6mmorexa [IOK
% Teopewma IMugaropa https://m.edso0.ru/7f631f27
56 [Tpumenenue Teopemsl [Tugaropa bubnnoreka [JOK
IIPU PELIECHNUHU ITPAKTUYECKUX 3a/1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK

IIPU PEIICHUN IPAKTUYECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b




58 [Tpumenenue Teopemsl [Tudaropa bubnunoreka [HOK
IIPU PELLIECHNH ITPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnunoreka [HOK
IIPY PEUIEHUHU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [TIponopiimoHaNbHBIE OTPE3KH B bubnnoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/012ee582
62 [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
HIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [TIponopiimoHaNbHBIE OTPE3KH B bubnnoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 IIponoprmoHaibHbIE OTPE3KU B bubnnorexka [JOK
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuorexa [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHTE€HC U
67 KOTaHT'€HC OCTPOro yria bubmmorexa [JOK
pOTo yT https://m.eds00.ru/132b4ef6
HPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT'€HC OCTPOro yria bubmmorexa [TOK
pOTo yT https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bu6mmorexa [IOK
69 KOTaHT'€HC OCTPOTO yTia

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIUH bubmmoreka [JOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTtponbHast pabora o Teme
72 "Teopema [Iudaropa u Havana bubmmorexa LIOK
P \ P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHH
73 BrimcanHbIe ¥ IEHTPATBLHBIC YTITBI bubmorexa LHOK
HEHTp yr https://m.edso0.ru/ae5f890d
74 BrucanHabie 1 IEHTPabHBIC YTJIIbI bubmorexa LHOK
HEHTp 4 https://m.eds00.ru/d0233fa0
75 BrucanHbie ¥ ICHTPAJIBHBIC YTIIBI bubmmorexa LOK
HeHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnircannbie u IeHTpaabHbIE YTIIbI bubmmorexa [OK
HEHTp 4 https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubnuoteka [JOK
XOpaou https://m.edsoo.ru/775efa2f
78 Yron mexay kacateJibHON 1 bubnuorexa [JOK
Xopaou https://m.eds00.ru/09166b3d
79 VYTIIbI MEXKY XOPJIaMHU U CEKYITUMHU bubmmorexa [JOK
Ay XOpAL ym https://m.edso00.ru/022e729c
80 VYTIIbI MeXKIY XOPJIaMH U CEKYITUMHU bubmorexa HOK
A XOPA i https://m.edso00.ru/84a32a80
81 Brircannbie 1 onmmcaHHBIC bubmuorexa [JOK
YETBIPEXYTOJIBHUKHU https://m.edso0.ru/734d8ad9
82 Bnucannblie u onucanHble bubnmoreka [JOK

YETBIPEXYTOJIbHUKU

https://m.edsoo.ru/aabclad6




83 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubmmoreka [JOK
YETBIPEXYTOIbHUKA https://m.eds00.ru/60435d9b
CBolicTBa U PU3HAKU BIMCAHHOTO bubnuoreka [IOK
85 "
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnnoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edso0.ru/0b0501a3
87 B3anmMHoe pacnonoxxeHue 1Byx bubnnorexa [HOK
OKPYKHOCTEH https://m.edso00.ru/420d844e
BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
88 .
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
bubmuoreka [JOK
K .
89 ACAHHE OKPYKHOCTEH https://m.edsoo.ru/4cbf4ff9
. bubnuoteka [JOK
K
%0 ACAHNME OKpYMHOCTEH https://m.edso0.ru/52dcbe7d
o1 OO0mue KacaTeabHbIE K IBYM bubnmnoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIIbl U 4ETBIPEXYTOJIBHUKHI Bubmmorexa LIOK
PEXYT Y https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTHIO
[ToBTOpeHue u 06001IIEeHNE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXAY Pa3sIMYHBIMU TEMaMHU https://m.edso00.ru/74d89ab9
Kypca
94 [ToBTOpenme u 0600IIEHNE. bu6mmorexa [IOK

Pemenue 3aga4, WILTFOCTPUPYIOIIUX

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




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX

bubmuorexa [JOK

% CBSI3U MEXIY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/51013847
Kypca
[ToBTOpenue u 06o0IICHNE.

96 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.eds00.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXIY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpeHue u 060061IeHNE.

98 Pemenue 3a1ay, WIUTIOCTPUPYIOIIHX bubnuoteka [JOK
CBSI3M MEXKAY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/6a69702b
Kypca
[ToBTOpeHue u 060061IEHNE.

99 Pemenue 3a1ay, HIUTIOCTPUPYIOIIHX bubnuoteka [JOK
CBSI3M MEXIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenme u 0600IIEHNE.

100 Pemenue 3a1ad, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edso00.ru/7942fc3c
Kypca

101 Hrorosast koHTpObHAs paboTa BuGmorexa LIOK

https://m.edsoo.ru/c2695c10




[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MKy PA3IMUYHBIMA TEMaMU
Kypca

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

bu6mmoreka [IOK
https://m.edso0.ru/b4981045




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubnnorexa [JOK
0 mo 180° https://m.edso00.ru/33005d2b
9 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIBT TIPHBCACHHA https://m.eds00.ru/98813486
bubmuorexa [JOK
4 ) 1
OPMYJILT TIPHBEAICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pewenne tpeyronbHukoB. Teopema 1 bubnnorexka [JOK
KOCHHYCOB https://m.edso00.ru/d934a6e6
bu6mmoreka [IOK
! Teopema cunycon ! https://m.eds00.ru/820ebf06
bu6mmorexa [IOK
8 Teopema cunycon . https://m.eds00.ru/000dd68f
Pemienne npaktuueckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmoreka LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 UCIIOJIb30BaHUEM TEOPEMBI 1 bubmmoreka LIOK
P https://m.edsoo.ru/ed170337
KOCHHYCOB U TEOPEMbI CUHYCOB




Pemrenne IMPAKTUYCCKUX 3a71a4 C

11 HUCIIOJIB30BAHUEM TEOPEMBI bubmorexa [JOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB U T€OPEMbI CUHYCOB
Pemenue mpakTuueckux 3amad ¢
12 HCIIOJIb30BAHUEM TEOPEMBI bubmorexa LOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuueckre ¢GoOpMyIIbI
13 JI'I)H [LIOLLIA, II/I)T e onb(zniay bubmorexa HOK
A A Tpeyr ? https://m.edsoo.ru/009bf17e
napajuiejorpamma
Tpuronomerpuueckre ¢GoOpMyIIbI
14 JII)ﬂ ILJTOILIA, II/I)T e ominlzcay bubmorexa HOK
A Hau Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuueckre ¢GboOpMYyIIbI
15 JI'I)SI IUIOIIA, II/I)T € ominlzcay bubmorexa [JOK
a Az Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiesorpamma
Tpuronomerpuueckue ¢hopMYyIIbI
16 Jl'il IUIOMIA, I/l:I)T e onb(inl:l)cay bubmorexa LOK
A Haz Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (0)) r
opMyJa L epona https://m.edsoo.ru/ad8e9d59
bubmuorexa [JOK
18 ®opmyna I'epona https://m.edsoo.ru/8fb80467
bubmuorexa [JOK
19 ®opmyna I'epona https://m.edso00.ru/03b9324c
dopmya MmIomaal BEITYKIOrO bubmuorexa [IOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edso00.ru/e20462b0
21 dopMya IUIOIIAAH BBITYKIOTO bubnuoreka [IOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284




99 KoHnTtponbHas pabota 1o Teme bubnunoreka [HOK
"Pemenue TpeyroiabHUKOB" https://m.eds00.ru/71316455
93 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubmmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 mpOU3BEAECHUN OTPEZKOB bubnunoreka [HOK
XOpJI https://m.eds00.ru/9a6b9583
o5 Teopema o0 MpoOU3BEACHUH OTPE3KOB bubnnoreka [JOK
xXopa https://m.edsoo.ru/3280910d
26 Teopemsl 0 POU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/7c74ebdb
97 TeopeMsl 0 IPOU3BEICHUN bubnuoreka [IOK
OTPE3KOB CEKYILNX https://m.edsoo.ru/ccdb3092
28 Teopema o KBajpaTe KacaTelbHOU Bubmiorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o KBajpaTe KacaTelbHOU bubmoreka LIOK
https://m.eds00.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHemast Eggjﬁ;f;i?ﬁ}; »18dfa
bubnnorexka [JOK
31 Teopemst Hepst it Menernas https://m.edsogru/a46301bc
32 Teopembl UeBbl 1 MeHnenas ngg;ﬁf;igﬁ}:las 1439
bubnmnoreka [JOK
33 Homsrue o romoterHH https://m.edsogru/14e624fd
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSIMOI1 HA TIJIOCKOCTH. bubnnoreka [HOK

VYrnoBoit K03 UIHEHT U

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




CBOOOIHBIN YJICH, UX
F€OMETPUUYECKUN CMBICIT

VYpaBHeHrE NPSIMOiIl HA TIJIOCKOCTH.

VYoot koahduimeHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fa4fb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 EPIEHINKYIIPHOCTE MPSMBIX bubmmorexa [TOK
PHEHIEY P P https://m.edso0.ru/6d686658
(uepes yriioBoit ko3 duireHT)
bu6mmorexa [IOK
38 Y PABHCHHE OKPYKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPY>KHOCTEH U HPSAMBIX B bubmorexa [TOK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxnenne nepeceyenuii
40 OKPYKHOCTEHN U IPSAMBIX B Bubmorexa ITOK
Py p https://m.edso0.ru/5777b234
KOOpIMHATAX
®opmysa pacCTOSHUS OT TOUKH 10 bubnuoreka [IOK
41 .
IpsAMON https://m.edsoo.ru/5ffdeecd
[Tnomans mapasieirorpaMmma B
42 KOO mI/Ii[-IaTa)? HOHHTI/IE 00 bubmmorexa [TOK
P S https://m.edso00.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
ITpuMmenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I-O nelll{m OIIS):lIHHBIX bubmmorexa LOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPHUECKUX 3a7auax
44 KonTponbhas pabota no teme bubnuorexa [IOK

"Meton koopauHat"

https://m.edso0.ru/b1271082




bu6mmoreka [IOK

45 B
CITOPBI Ha ITOCKOCTH https://m.edsoo.ru/bd9a630e
CJIO)KGHI/IG 1 BBIYUTAHUC BCKTOpOB
46 — IIpaBWJIa TPEYIOJIbHUKA U Bubmorexa ITOK
p peyr https://m.edsoo.ru/193ca346
napajuiesiorpaMma
CliokeHHUE ¥ BBIYUTAHUE BEKTOPOB
47 — IIpaBWJIa TPEYIOJIbHUKA U Bubmaorexa ITOK
p peyr https://m.edsoo.ru/01d8e6al
napajuresiorpaMma
48 VYMHOXEHHE BEKTOPa Ha YHUCIIO Bubmorexa ITOK
P https://m.edsoo.ru/e540d478
bubmuorexa [JOK
4 K
9 OOP/IMHATBI BEKTOPA https://m.edsoo.ru/2278518f
CI10’)keHHUE ¥ BBIYMTAHHUE BEKTOPOB,
50 HO’KEHHE BEKTOPA HA YUCIIO B bubmmorexa [IOK
yM P https://m.edsoo.ru/c492667b
KOOpAUHAaTax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
51 MHOKEHHE BEKTOPa Ha YHUCIIO B Bubmorexa ITOK
y P https://m.edsoo.ru/2560ab87
KOOpAMHATaX
59 [IpuMeHeHne BEKTOPOB B (PU3HUKE, bubnuorexa [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznoxxenust BeKTOpoB 10 O6a3ucy https://m.eds00.ru/757b9b30
54 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
PaznoxxeHns BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
PaznoxxeHns BeKTOpoOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
56 CxkansipHoe Mpou3BeICHNE bubnmoreka [JOK

BEKTOPOB, T€OMETPUUYECKUIN CMBICI

https://m.edsoo.ru/afb9a2a0




1 BBIPAKEHUE B JICKAPTOBBIX
KOOpAMHATAX

JucTpuOyTUBHOCTD CKAJIIPHOTO

bubmuorexa [JOK

57
MIPOU3BEICHUS https://m.edsoo.ru/0bcd3387
CkanipHO€ ITPOU3BENECHUE U bubnuoreka [IOK
58
IIPOCLIMPOBAHUE https://m.edso0.ru/0f16f5da
[IpumMeHeHne CKaJIIpHOTO
59 [IPOU3BENECHUSA BEKTOPOB IS bubmmorexa [IOK
p 4 POB AL https://m.edsoo.ru/9d7b1240
HAXOXICHUS JUTHH U yTJIOB
[IpumeHeHne CKaJIIpHOTO
60 [IPOU3BENCHUS BEKTOPOB IS bubnmorexa LOK
p a POB L https://m.edsoo.ru/99791584
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
61 MIPOU3BENCHUS BEKTOPOB IS bubmorexa [TOK
p 4 POB A https://m.edso0o0.ru/894c1248
HAXO0XJICHUS JUITUH U YTIIOB
Pemenue reoMmeTprdeckux 3aaad ¢
62 IIOMOIIIBI0 CKAIIPHOTO bubmmorexa LHOK
p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemenmne reomeTprueckux 3aaad ¢
63 [IOMOILBIO CKAJISIPHOTO bubmmorexa [IOK
m p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Bekropsr” https://m.eds00.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCJICHHUE UX DIIEMECHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edso00.ru/2517463d




67 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnunoreka [HOK
BBIUMCJICHHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuUnIBHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIUKCJICHHUE UX 3JIEMCHTOB https://m.edsoo.ru/al6f6e98
69 Yucao m v IIMHA OKPYKHOCTH bubmmorexa LIOK
s Py https://m.eds00.ru/78b4dc48
70 Yucao m v IIMHA OKPY)KHOCTH bubmmorexa LOK
a Py https://m.edso00.ru/825e73c7
71 JlnuHa IyTH OKPY>KHOCTH bubmmorexa [JOK
T Py https://m.edso00.ru/3c2983f9
72 JlnuHa IyTH OKPY>KHOCTH bubmmorexa [JOK
T Py https://m.edsoo.ru/4eb62ffb
bubmuoreka [JOK
7 P
3 AHanHad Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
74 P
AHanHad Mepa yria https://m.edsoo.ru/e97f0369
75 [Tmomane kpyra u €ro 3JI€MEHTOB bubnunoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J1€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Tmomaaer kpyra v €ro 3J1€MEHTOB bubnuorexa [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruncnenue mepumMeTpoB u
78 Iomaaen Guryp, BKITFOUAIOIINX Bubmiorexa LIOK
ta M m https://m.eds00.ru/1f673d06
3JIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
N bubmuorexa [JOK
79 iomaaen Guryp, BKIFOYAIOMINX

3JIEMEHTHI KpyTa

https://m.edsoo.ru/a4bcd171




80 KonTponbhas o teme "JljinHa bubmuorexa [JOK
OKpPY’KHOCTH M IIOIaab kpyra" https://m.eds00.ru/0353e638
bu6mmoreka [IOK
81 HenTpaitbHas CHMMCTPHS https://m.edsogru/e63ff8f2
82 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypsi https://m.edsoo.ru/5dbbfd1f
bu6mmorexa [IOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 Ocepas CHMMETPHA https://m.edsogru/de5f1903
[ToBTOpEeHME M 00OOIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/46bcel28
Kypca
86 Durypsel, CHMMETPUYHBIE bubnnorexka [JOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edso00.ru/a6b0094b
N bu6mmoreka [IOK
87 HapasnenbHeiit neperoc https://m.edsogru/3b681983
88 [ToHsiTHE ABUKEHUS U €T0 CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
89 Pasenctso duryp https://m.edsogru/aba7d464
[IposiBnenusi cumMmeTpuu B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edso0.ru/92b823fd
ApXUTEKTYype
o1 Kommosunuu npukeHui bu6mmorexa [IOK

(mpocTeiiiue mpuMepsl)

https://m.edsoo.ru/2a4a2ha8




[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

92 CBSI3M MEXIY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpeHmEe 1 0600MIIEHNE.

93 Peuienue 3amad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHME K 0000IIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

95 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuoteka [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.edso00.ru/a78455c5
Kypca
[ToBTOpeHue u 060061IEHNE.

96 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuoteka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpeHme u 0600IIEHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u 0600IIEeHNE.

98 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubnuorexa [JOK

CBSI3U MEKY Pa3IUYHBIMUA TEMaMHU
Kypca

https://m.eds00.ru/89c5365f




99

100

101

102

[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MKy PA3IMUYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600MIIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca
Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME 1 0000IIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/0Odcedafl

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

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

bubmuoreka [JOK
https://m.edsoo.ru/1852817e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa30BaTeJ’IbHOI7I nporpaMmmbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

['eomeTpus

6.1

Pacnio3HaBaTh H3ydeHHBIE TI'€OMETpUYECKHE (UTYpBI, ONMpENensITh HX
B3aMMHOE PpACIOJOXKEHHE, H300pakaTh TeoMeTpudeckue (Urypsl,
BBITOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHEHHBIE U YTIIOBBIE
BEIMYMHBL. PemaTh 3a71auu Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEJIMYMH
yIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX W YIJIOBBIX BEJIMYMH IPEAMETOB B
peasibHOI KU3HHU, pa3MEepOB MPUPOJHBIX 00bEKTOB. PaznuyaTth pa3mepsl
3TUX 00BEKTOB MO MOPSAIKY BETUIHMHBI

6.3

6.4

6.5

Ctpouth 4epTeXH K FeOMETPUUECKUM 3a/iadam

ITonb30BaTbcsd MpU3HAKAMM PABCHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh
IPU3HAKU U CBOMCTBAa PaBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUU
3a1a4

IIpoBoanTh JIOTUYECKHE paccyXJIeHHs c HCIIOJIb30BAHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonp30oBaThCs MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHbBI, MPOBEACHHOM K THUIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUYECKUX 3a71a4

Onpenensats NapauieNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPBIE
obpazyer ¢ HuUMH cekymas. Omnpeaensrb MapauieTbHOCTh MPSIMBIX C
MMOMOIIBI0 PaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSMOM 10 TOYEK
JIpYrou npsmMou

Pemrate 3amaun Ha KiaeT4aTOM 6yMare

6.9

HpOBOI[I/ITI) BBIYMCJICHHUA U HaAXOAUTH YHCIIOBBIC U 6YKB6HHI)IC 3HA4YCHUA
YIJIOB B TCOMETPHUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMBI YTIJIOB
TPECYTroJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBONCTB YIJoB, O6pa30BaHHLIX npu
NepeCcCUYCHU  ABYX mapallICJIbHBIX MMPAMBIX CCKyU.[GfI. Pemarsn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YIJIOB

6.10

Bianers moHATHEM T€OMETPHYECKOIO MECTa TOYEK. YMETh ONPENeATh
OWCCEKTPUCY yria W CEPEANHHBIM TEPHEHIANKYIAP K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK




@opMyJIMpPOBATh ONPEAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPa

6.11 OKPY>KHOCTH, TIOJb30BAaThCsl WX CBOMCTBAMHU. YMETh IPUMEHATH OTH
CBOICTBa IPU PELICHUHU 3a]1a4
Brnazners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHTp. Ilomb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VJIJIOB TPEYrOoJIbHUKA TEPeceKarTcss B OJHONH TOYKEe, U O TOM, YTO
CepeIUuHHBIC MEPIEHAUKYIISPHI K CTOPOHAM TPEYTOJIbHUKA MEPECeKaITCs
B OJHOU TOYKE
BiiageTs noHATHEM KacaTeIbHOU K OKPYKHOCTH, IOJIb30BATHCS TEOPEMOU
6.13 0 NEPIEHIUKYISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus
6.14 [Tonb30BaThcs  MPOCTEHIIMMU  TE€OMETPUUECKUMU  HEPaBEHCTBAMH,
' MOHMMATh UX MPAKTHUYECKHI CMBICIT
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C TOMOIIBIO IIUPKYIIS
' ¥ JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 ['eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHbI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
' MOJIb30BaThCsl X CBOMCTBAMM MIPU PELICHUH T€OMETPUUYECKHX 337134
6.2 [TprMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEYroJbHUKA (LIEHTpa
' Macc) B pELIEHHH 3a1a4
Bnanetrp mnoHATHEM cpeAHeW JMHMM TPEYroJbHUKAa M TpareluH,
6.3 OPUMEHATh UX CBOMCTBAa HpU pEIIEHMH TE€OMETPUYECKHX 3ajad.
' ITonb3oBatbes Teopemor Paneca W TEOPEMOM O NPONOPLHMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl pelIeHUs TPaKTHUYECKHUX 3a]a4
6.4 [TpuMeHsATH  OpU3HAKM  [MOAOOUS  TPEYrOJBHUKOB B pEIEHUH
' reOMETPUUYECKUX 3a7a4
[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
6.5 MpaKTHYECKHX 3a7a4. CTPOUTHh MaTEMaTUYECKYIO MOJIEIIb B IPAKTUYECKUX
' 3aJ1a4ax, CaMOCTOSITENILHO JI€JaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE
JUTHHBI
Bnanerp mnoHATHAMU CHHyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHuKka. [lonb30BaThCcsi 3TUMHU MOHATUSAMHU IS

peICHUS NPAKTUYCCKUX 3a1a4




6.7

Bbrancnsate  (pa3nuyHBIME - CIIOCOOAMU)  TUIOIIA[Mb TPEYrOJbHUKA H
IJIOMIAM  MHOTOYTOJIbHBIX  Guryp (mosb3ysich, TA€ HEOO0XO0IUMO,
KaJIbKYJISITOpOM). [IpUMEHSTH TOJy4YEeHHBICE YMEHHS B TPAKTHYCCKUX
3ajauax

6.8

BiageTs MOHATHUAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HUCIIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEXKIy XOpAaMHU (CEKYLLIUMU) U yIIIe
MEXly KacaTeJIbHOM U XOpAOH IIPU PELIEHUU T'€OMETPUYECKUX 3a1a4

6.9

6.10

Biagers MOHATHEM  ONHCAaHHOIO  YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETHIPEXYTOJBbHUKA IIPU PELICHUU 3a]1a4

[TpuMeHsATh MOTyYeHHBIC 3HAaHUS HA TPAKTHKE — CTPOUTh MaTEMaTH4YeCKUe
MOZETH IJIsl 3a/ad peabHOM XM3HM M HPOBOAUTH COOTBETCTBYIOIIHUE
BBIYHCIICHUS C IPUMEHEHUEM MOJ00USN TPUTOHOMETPHUH (IIOJIb3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLIUU OCTPBIX YIJIOB, HaXOIUTh C HUX
IOMOILIBIO  PA3JIMYHBbIE BJIEMEHThl MPSIMOYIOJIBHOIO TPEYrOJIbHUKA
(«peleHue MPSMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHbBIX 3HAYEHUN

ITons3oBaThCA (I)OpMyJ'IaMI/I MMPpUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB W KOCHUHYCOB [JIsI HAXOKIACHUA
Pa3jIMYHbIX J3JICMCHTOB TPCYrOJIbHHUKA («pemeHHe TPECYIroJIbHUKOB »),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3aa1

6.4

6.5

Brnagets mnoHsTHSMH TipeoOpa3oBaHMs MMOJ00USI, COOTBETCTBEHHBIX
aMeMeHTOB To00HBIX (uryp. Ilombp3oBaTbes CBOMCTBaMHU MOJA00US
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH UIMHBI U HAXOAWTH YIJBI Y
nono6upix Quryp. IlpuMeHATH cBoOHCTBA TOMO0MS B MPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TPOU3BEIACHHUM OTPE3KOB XOpH, O
MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApare KacaTeJbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUI U (pHU3HUECKUi
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKHUX 3a]1a4.




[IpuMeHATh CKaIsIpHOE MPOU3BEICHUE BEKTOPOB JI1 HAXOKICHUS JJIMH U
YTJI0B

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPUMCHATHL €ro B
PCIICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a4

Brnazneth noHATUSAMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JJTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPY>KHOCTU U PaJlMaHHOM Mephl yria, YMETh BBIYUCISTH
wionaap Kpyra M ero uacteil. IlpuMeHATs mnoiaydyeHHBIE YMEHHUS B
MPaKTUYECKUX 3a/1auax

HaxomuTth ocu WM IEHTPhl CUMMETPUH (GUTYpP, NMPUMEHSTh ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHKS HA TPAKTHKE — CTPOUTH MAaTEMaTHIECKHE
MOJIeTM NI 3a7ad PealbHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C TIPUMEHEHUEM TIOJ00HSIH TPUTOHOMETPUICCKUX (PYHKITUIA
(MonB3ysICh, I/Ie HEOOXOIUMO, KABKYIISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Todka, mnpsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yrioB. BeprukaibHble U CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHUKYISIPHOCTD MPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cummeTpuH. [Ipumepsr
' CUMMETPHUH B OKPYKAIOILIEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, Mmennana, OuccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIN ¥ paBHOCTOPOHHUN  TpeyrosbHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKU paBHOOEAPEHHOIO TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M NpU3HAKKU NapajuledbHBIX NpsAMbIX. CymMMa YIJIOB TpEyrojibHHKA.
' BHemnue yriel TpeyrojabHuKa
[IpssmoyronbHbli  TpeyronbHUK. CBONHCTBO  MeIUaHbl  MPSMOYIOJBHOTO
6.7 TpEYrojbHUKa, TMpoBeNEHHOM K  rumoreHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, Teopema O OonblleM yrie W OOINbIIe CTOPOHE TPEYrodbHUKA.
[lepnieniuKkynsip ¥ HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma U CEpeIMHHBIN
' NIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpy>XHOCTh M KPYT, XOp/Ia U TMaMeTp, UX CBOMCTBa. B3anmHoe pacronoxenue
' OKPYKHOCTH U nipsimoii. KacaTenbHas U cexyasi K OKpy>KHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B Yyroi. BmucaHHas M oOnucaHHas OKPYKHOCTH
' TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHOoOOKast Tpamnenus, €€ cBoiicTBa M npu3Haku. [IpsmoyronbHas
' Tpanewus
6.4 Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue mMHUM TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tomobue TpeyrompHUKOB, Ko3(hduument mnomodus. Ilpuznaku momodOus
' TpeyroabHUKOB. [IpuMeHeHrne noqo0us pH pelIeHNH TPAKTUIECKUX 3a/1a4
6.7 dopmyiibl 115 IUIOIAAN TPEYroJdbHUKA, apayieslorpaMMa, poMba U Tpanenuu
6.8 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHOImIEHHE IUIOIIAAEH
' no100HBIX (GUryp
6.9 Beruucnenue miomanei TpeyrojJbHUMKOB M MHOIOYIOJBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MNpSIMOYrOJbHOIO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUIOHOMETPUUYECKOE TOKIECTBO. TpUroHOMeTpuueckue (yHKIMU
yrioB B 30°, 45° u 60°
6.12 BrniucanHble U LEeHTpaIbHbIE YIUIbI, YTOJI MEXKIY KacaTeabHOW U XOpJIOM. YTIIibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bricannble U onycaHHbIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacnonoxenue IByxX okpyxHoctei. Kacanue okpyxuocteid. O0mme
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, Tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyrompHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHune
' IIPAKTUYECKUX 3a]a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpaszoBanne momodus. [1ogo0ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Impou3BEAEHUH OTPE3KOB XOPI, TEOPEMBI O NMPOU3BEAECHUH OTPE3KOB
' CEeKYILUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, mmHa (MOAyNb) BEKTOpA, COHAMNPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, DPABEHCTBO BEKTOPOB,

Oorcpanu HaJl BCKTOpPaAMMH. Paznoxxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBIM
BCKTOpaMm




Koopaunarsl BekTopa. CkalsipHOE NPOM3BEICHUE BEKTOPOB, MPUMEHEHHUE IS

6.6 HAXO0XJACHUS JUIMH U yTJIOB
JlexapToBbl KOOpPAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOHW U OKPYKHOCTH B

6.7 KOOp/IMHATaxX, TMEepPeceyeHne OKPY)KHOCTEH M HpAMBIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBuUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOCTH. ['panycHas u paguanHasi Mepa yriia, BEIYUCICHHE JUIUH YT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBUKeHHsI IUIOCKOCTHM M BHYTpEHHUE CUMMETpUuu Guryp (siaeMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHUS K MPeIMETHBIM Pe3yJibTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOKECTBAMH; YMEHHE OIEpPUPOBATH MOHITUSIMH: rpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHSTh UX IIPU PEUICHUH 33]]a4; YMEHUE
UCIOJIb30BaTh IpaduuecKkoe MpeACTaBICHHE MHOXKECTB [UIsl OMHMCAHUSA
peabHBIX MPOLIECCOB U SIBICHUH, IPU PEILICHUH 33144 U3 JPYTUX YIeOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI W  KOHTPIIPUMCPLI, CTPOHTH
BBICKAa3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHHE OIepupoBaTh IMOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTb HaTypalbHBIX YUCEIl, IPU3HAKH JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHUCIa, OOBIKHOBEHHAs! IpO0b U JIeCATUYHAsL 1pO0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIAOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbIM KOPEHb; YMEHHME BBINOJIHATH ICHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIOPSJAOYMBATH YMCIIA, IIPEACTABIIATh YUCIIA HA
KOOPJIMHATHON NPSIMOM, OKPYIVIATh YHCIA; YMEHHUE JEJaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJNbIM IOKa3aTeeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENeHU OoJIblIe
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO GopMyiaMm, mpeodpa3oBaHus
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAKEHUN W BBIPAKEHUN C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YHUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MIEPEMEHHOM, UNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI;
YMEHHME pellaTh JMHEeWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paloHaJIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOM, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELIEHUH 334 U3 IPYIHX MPEAMETOB U NMPAKTUYECKUX
3aJ1a4; YMEHHE HUCII0JIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPAMHATHYIO
IJIOCKOCTH JIJIs1 U300pakeHus pelIeH! ypaBHEHU, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTaHHUS,
yObIBaHMs, HauOoJblllee W HAaWMMEHbIEe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBagpatuyHas (yHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKy 7S OTPENETICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, LIS
peleHns 3a/1a4 W3 APYTuX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETHUNHAMH

Ymenue OIIEpUpPOBAThH HOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIB30BaTh
CBOWCTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YiICHA MPH
pelIeHnH 33734, B TOM YHCJE 337ad U3 JPYruxX y4eOHBIX MPEIMETOB H
peanbHOU KU3HU

VYMeHue peuars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, J0JIH
Y YaCTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTD ITOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayd K3 oO0JacTU YHpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BHIPAKEHUS], ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTb NOJYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHasl, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUI  TPEYTrOJbHUKH,  HPSIMOYTOJIbHBI  TPEYrOJIbHUK,
MeaMaHa, OHCCEeKTpuca U BBICOTa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napajenorpaMM,  poM0O,  NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
¢durypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 IOBCEITHEBHON KHU3HH,
Ha HAaXOXKJIEHHE I'€OMETPUUYECKUX BEINYMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MAapauIENbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YOI
MEXJYy NpAMbIMH, NEPHEHIUKYJSApP, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; yMEHHE pacllo3HaBaTh PAaBEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napamieIbHOCTh U NEPIEHIUKYISIPHOCTh NPSIMBIX B OKPY>KaIOILLEM
Mupe

YMeHue onepupoBarh MOHATUAMU: JJIUHA, PACCTOSIHUE, Yroi (BeIHMYUHA
yria, CHHYC U KOCUHYC yIJIa TPE€yroJIbHUKA), IIJI0LIa/lb; YMEHUE OLICHUBATh
pa3Mepbl NPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHPE; YMEHHE
MPUMEHSITHh (DOPMYJIBI MIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXXHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJIbHOIO
napajuiefienunena;  yMEeHWe  IPUMEHATh  IPHU3HAKW  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpeEMY




[Tudaropa, TPUTOHOMETPUUECKHE COOTHOIICHUS JJISI BHIYUCICHUS JJIHH,
pacCTOAHUH, TIIOIIAACH

12

YMmenue u300pakath  IUIOCKHE (QUTYpl W WX  KOMOHMHALWW,
IPOCTPAaHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOILIbIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OIHCAHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSMOYIOJIbHAs CUCTEMa KOOpJUHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAILIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMUHATHI JJIs IPEICTABICHUS JaHHbBIX U PELICHU 3aa4, B
TOM YHCJIE€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH
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VMeHHe OnepupoBaTh MOHATUSIMH: CTOJIOMKOBBIC U KPYTOBBIC THArPaMMBbI,
TaOJIMIBI, CpelaHee apuPMETHUeCKoe, MeIuaHa, HauOoJbIIee W
HaMMEHbIIIEe 3HAYCHUS, pa3Max YHCIOBOro Habopa; YMEHHE W3BJICKATh,
UHTEPIPETUPOBATH M ITPEOOPa30BhIBATh HHPOPMAIIUIO, TPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JUarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTEPUCTHKH
pEalbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE paclo3HaBaTh HM3MEHUYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (RJIEMEHTapHbIA  HCXON)
CIIy4aifHOTO OTIBITA, CIYy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PELIaTh 3a1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C MCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OILICHUBaThb BEPOSTHOCTH peEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y‘IeHHBII71 MCTO IJId pCHICHUA 3a1a1H,
MNPUBOJAUTE HNPHUMEPBI MAaTEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpPOAC U
JKU3HH, PACIO3HaBaTb IMPOSABIICHHUEC 3daKOHOB MATCMATHKH B HUCKYCCTBEC,
OIMMUCBIBATh OTACIBHLIC BBIAAIOIIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMAaTUKHN KaK HAYKH, IPUBOJUTD ITPUMCEPbI MATEMATUUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Hucna u BIYUCICHUS
11 Hatypanbuble u uensie yrcina. [Ipu3Haku 1e1MMOCTH LENbIX YHCes
12 OOBIKHOBEHHBIC M JCCSITHUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKUE
npodu
1.3 Panmonaneubie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenbHbie 4uclia. ApudMeTHYecKue oOrepanud ¢ JCHCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, mpaBWiia OKPYIJICHUS, MPHUKUIKA U OICHKA
pe3ysbTaTa BEIYUCICHUM
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM mokasareneM. CTerneHb ¢ palluoHalbHBIM MToKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmerndeckuii KOpeHb HaTypaibHOU cremneHu. [leiicTBus ¢ apuMeTHIECKUMHU

25 KOPHSIMH HAaTypalbHOU CTEICHH
3 VYpaBHEHUS U HEPAaBEHCTBA

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

3. Lensie u npoOHO-parMoHAIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienune TekCTOBBIX 3a1a4
4 UwrcoBbIe TIOCTIEI0OBATEIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas u reomeTpudeckas nmporpeccuu. opmyia CI0KHBIX MPOIIEHTOB

5 OyHKIMH
@Oynk1us, criocoOsl 3a1anus GyHkuu. I'paduk pynkunun. O6iacTb onpeneneHus u
MHOeCTBO 3HaueHUH pyHkuuu. Hynmu ¢pynkimu. [IpoMexxyTKu 3HAKOMOCTOSIHCTBA.

>1 [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
HauOonpiiee n HauMeHbllee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#i U TIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlekapTOBBI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOIMCTBA
1.2 TpeyronbsHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpuiecKuX BETHIHH
7.6 BexkTopsl Ha miockoCcTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'padms




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemaruka. ['eomeTpus: 7 - 9-e kiaccol: 0a30BbIM YPOBEHb: YUeOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u

np. AxunonepHoe oomecTBo «M3narenbctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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