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MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAWMH W3 OCHOBHBIX pa3/eliOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBONCTB M pa3MepoB (uryp, ux
OTHOIIIEHWH U B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHHs reOMETpHH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
WUCTUHHBIC YTBEP)KIECHUS W CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, IPOBOJIUTH
pacCyXJeHHus «OT TPOTHBHOTO», OTIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBep Kk aAcHH. Oco00€ 3HAUCHNE JOKa3aTeIbHAS JTMHUS
UMeeT IS yTITyOnEHHOTO N3YYCHHSI MAaTEMAaTHKH.

[{enpio M3ydeHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK HMHCTPYMEHTa
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEUAIOITIXCS B
peanbHOM  kM3HU.  OOyuaromuiics  JOJDKEH  HAy4YUThCS  ONpPEAEIATb
TEOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIM PHUCYHOK, HAWTH
IJIOMIAh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBAaTh  HEOOXOAUMYIO  JJIUHY
ONTOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0y4aroluiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX IKU3HEHHBIX CUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YyriTyOa€HHOT0 U3yUeHHS T€OMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OMPEACIEHHBIMHA MOHATHIMHU, a
YBEpEHHO OBiajieBaloT nMH. CyIECTBYIOIINUE TEMbI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIME MM YBEPEHHO MPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkKe Bcero pu3nke U nHHOpMaTHKe,
a TaK)Ke TIOJIb30BATHCS IMONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUM TPAKTHYCCKUX
3amad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcsl yrIyOJIEHHBIA yueOHBIiH
Kypc «l'eoMeTpusi», KOTOpPBI BKIIOYAET CIEAYIONIME OCHOBHBIC pa3/eibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dneMeHTs TpuroHoMeTpumny», «Ilnomanamy», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kiacce — 102 yaca (3 yaca B Heento), B 9 kiiacce
— 102 gaca (3 Jaca B HefIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. IloHstue o006 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEIEICHUN.

B3anmHOe pacrnonokeHue ToueK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts ¥ yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIUIbl. [lapasuienbHble U IEPIEHANKYJIIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nnHa momanon. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

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

[Ipocrenmmue nmoctpoeHuss. MTHCTpyMEHTHI 111 ©3MEPEHHU U IOCTPOEHUM.

TpeyroabHuKku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U BBICOTA
TPEYTrOJbHHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapasnensHbie npsimble. CyMMa yriji0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUSA O IocTynare EBkimna u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMAOBOM reomeTpun. CBOMCTBA U MPU3HAKU
napajulesibHbIX OpsiMbIX. CyMma yIyIOB  TpeyroJibHMKA. BHeEmHWE  yIuibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbHUKH

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

OxpyxKHOCTH



[ToHATHS OKPYXKHOCTM MU Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTD,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnoyioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpy)KHOCTH. OKpy»KHOCTb, BIIICAaHHAs B yTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrCa yIiia U CEpEANHHBIN NEPIIEHANKYIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJIS M JIUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, 3TaIlbl
34141 HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHUK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpanenus. CpenHss JTUHUS TPAIICLHH.

Cpennsss TMHUSA TPEyrojbHUKA. MeTon yJIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 1J1s1 IPOU3BOIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITopo0ue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. I[lpuzHaku momoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi TpU PELIEHUH TEOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o mmromaau. CBoOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMybl s IIIOMIAN TPEYTOJIbHIUKA, MMapajuieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOILIEHHE IOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

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

JIeMEeHThI TPUTOHOMETPHUH

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

Yribl U 4eThIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrmcanHbI€ ¥ IEHTPaIbHBIE YIUIBI, YTOJI MEKAY KACATENBHON U XOPIOU. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHucaHHble W ONMCAaHHBIE OKPYXXHOCTHU
TPEYroJIbHUKAa M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOE pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTeabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbel  npuBeneHus.  Pemenue
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellleHne MpakTHYeCcKux
3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB. Pemenne 3a1a4u
T€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIbHUKA.

IToxoOue TpeyroibLHUKOB

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

MeToa KOOpAMHAT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbIcH. [lapamienpbHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. Popmylia pacCcTOAHMS OT TOYKM A0 npsamoul. I[lnmomane
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopbl

BekrTopbl Ha miockocTd. CloOXeHUE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClI0KEHME M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oasuce (Ha IIOCKOCTH). PasyiokeHuss BEKTOpPOB IO 0Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaxX. JUCTpHOYTHUBHOCTH CKaJSIPHOIO IPOW3BEACHUS.
CkansipHO€  TpOM3BEACHUE M  MNpOeHUpoBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEAECHUA BEKTOPOB U1 HAXOXKIEHUSA JUIMH W YIVOB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyXkHocTeW. Ilmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUSI TUIOCKOCTH

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

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBrenus
CUMMETPUM B IIPpUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommoszunuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMEeTpUUECKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3aldU €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUM BCEHM JKU3HU I YCHEIIHOW NpodeccHOHambHON
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

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

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaT€MaTUYECKOW KyJbTYpOW Kak CPeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOy YU :



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMSI  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTHUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKA pedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO0 K€ IMpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHMEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBLHOTO
XapakKTepa IKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS y NPYTUX JIOJIEH, MpUoOpeTarb B COBMECTHOW JEATEIHbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM YHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATH U OICHUBATh PHUCKH W
MOCJICACTBHUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MpPOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATUBHBIMU
JEHCTBUSIMHU M YHUBEPCATbHBIMH PETYJISITUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIIECHUW MEXKIYy TMOHATUSAMH, (DOpMyIUpPOBaATH
OTIpEJICIICHHS TIOHATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpATh HanboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTCPUEB ).

Bba3oBble uccienoBareabckue AelCTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOJAUTHL IO CAMOCTOSITEIFHO COCTABJICEHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpoBEeAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHMSA, OKCIEpUMEHTa, OIICHHWBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 00OOIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TakKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

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

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMUM W WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 NX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHWS IO XOAYy pELIeHUs 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
pEeIlIeHUs, COIMOCTABISATH CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KMBaTh pa3jMyhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1a4M, SKCIICPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaady
NPE3eHTALNU U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaIbHOU
paboThl HpU pEeUIeHHH Y4YeOHBIX MaTEeMaTHYECKHX 3a7ad, NpPUHUMATh LElb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3aIllMI0O COBMECTHOH paboTHI,
pacmpenenatb BUABl paboT, TOTOBapUBAaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCykaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJIC€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTatT 10 KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM peuleHus 3afadd (WIh ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ybTaTa
peleHus: MaTeMaTHYeCcKOH 3aauu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH MOCTaBICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYeCKHMX OOBEKTOB M (PAKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4uenus B 7 kj1acce 00y4JaromUniCs MOTYYUT CIEAYIONTHE TPEIMETHBIC
PE3yJbTaTHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpeneisTh UuX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaThb TeOMETPUYECKUE (QUTYpPbI, BBINOJIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
341441 HA BBIYHCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYHMH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYXKACHUSA C HCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TUIIOTEHY3€ MTPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHNN I'€OMETPUYECKUX 3a]aY.

Omnpenensts napajyiebHOCTh MPSIMBIX C IIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BRIUMCICHUS U HAXOUTh YUCIIOBBIC M OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHHH JIBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTruyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Brnaners monsituem reometrpuueckoro mecta touek (I'MT). Omnpenensth
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3a1a4.



@opMynUpOBaTh ONPEACICHUS OKPYKHOCTM M KPyra, XOpIbl U JHaMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. Jloka3pIBaTh U UCIOJIb30BaTh (DaKThl O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHSATHEM KacaTeIbHOM K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHAUKYJISIPHOCTH KacaTeJbHOM M pajnyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKH.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NoJyduT CAEAYIOLUE IPEAMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMM IPU PEIICHUU T'€OMETPUYECKUX 3adad. PazmuyaTh
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEUU, TPUMEHSITH UX
CBOWCTBA IPU PELIEHUH TeOMETpUUECKUX 3a1ay. Mcnonb3oBate Teopemy Daneca u
TEOpeMy O TMPONOPLUOHAIBHBIX OTpe3KaX, MPUMEHITb UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacnio3HaBaTh UEHTpaJbHO-CUMMETPUYHBIE (DUTYpBl W HCIOJNB30BATh HX
CBOICTBA IIPU PEUICHUH 3a/a4.

Brnanets moHsATHSMU TOA00MS TPEYroJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U O MOoAOOHBIX (urypax. [lonb3oBaTbes MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUHM TeoMeTpuueckux 3anad. JlokasbiBaTh U
IPUMEHSATH OTHOLLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33JaUax.

BeiBomuTh W ucnonp30BaTh mpocteiimue  GopMynbl NS IUIOLIAAM
TPEYroJibHUKA, NapajljiesiorpaMma, poMOa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0amMu) IUIOMIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAJIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NOJOOHBIX (PUTYp U MPUMEHATh NMPHU peuieHuH 3aaad. [IpuMeHsATh moydyeHHBIE
YMEHUS B MPAKTHUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTHh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

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

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOJAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHI1ty oOyuyeHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEIYIOUIE MPEIMETHBIC
pEe3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHBI
U yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThcsa popMysiaMHu HMPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XXJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
MpU pEIICHUU TeoMeTpuyeckux 3aaad. [IpuMeHsTh MOoJydeHHBbIE 3HAHUS TPpU
pEUIEHNU NMPAKTUYECKHUX 3a]adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOIIA/N, BHIBOJIUTD
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH IS TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamma, pomoa, Tpaneluu, BEIBOAUTE U IpUMEHITh (hopmyity ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKJIOTO YETHIPEXYTOJIbHUKA.

HNMeTh npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIHX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peleHuu 3ajay.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJlaX, yIJax MEXIy XOpJaMu
(CeKyIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION TIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUHM OTPE3KOB XOPI, O
MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHSATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BraaeTs NOHATUSAMHU YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUYECKUU CMBICI U CBS3b YIVIOBOTO
koa(ddumreHTa ¢ Bo3pacTaHueM U yObIBAHUEM JIMHEWHON (QYHKITUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [ApPaUIEIbHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSAMBIX, NEPECEUCHUEM TMPSAMBIX, HaXO0XKJIEHUEM TOYEK
NIEPECEUCHHUS.

BblBOIUT, U BiaeTh YpPaBHEHHEM OKpPYXHOCTH. lcnonb3oBaTh MeTOA
KOOpPJIMHAT Il HAaXOXKJICHUS TMepeceueHUui OKpYKHOCTed M mpsMbIX. Brnanersb
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaan. llomp3oBaThCs
METO/I0M KOOPJMHAT Ha MIIOCKOCTH, IPUMEHSTD €T0 MPHU PEIICHUU F€OMETPUUECKHUX
U TpakTUYecKux 3anad. [IpumeHsATH METOJ KOOpAWMHAT B  MPAKTUKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUECKUX 3aauax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpPaBWJIaMH TPEYTrOJbHUKA M IapajuiesorpaMmma.
Bnaners mpakTUUECKMMM HWHTEPIIPETALMSIMH BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMU BEKTOpa. Brnaaerb ciloXkeHWeM M BBIYMTAHHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

NmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIIEHUW. IIpuMeHATh ToNyyeHHblE 3HAHUA B
OpOCTEHIINX PU3NYECKUX 3a/1adax.

Branete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKHI CMBICII U YBEPEHHO MOJIB30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh IUCTPUOYTUBHOCTh CKAJIIPHOTO IIPOU3BENICHUS U €0 CBA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB  JUIS
HaXOXJIEHUs JUIMH W YriioB. Pemarh reomMeTpuyeckue 3afadyd € HOMOUIbIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anreOpanyeckux U GU3NYECKUX 3a/1a4ax.

Bnagers NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIONIAAb Kpyra U
ero yacreid. Ilonumare cmbici uucna m. [IpUMeHSTH MOJy4eHHBIE YMEHHS MPHU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBENECHUSI 00 M3MEpEHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mnpencraBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHsATh NBUXKEHHUS TJIOCKOCTU
IPYU pEHICHUU T€OMETPUUECKUX 3aau.

[TpuMeHsTh MoJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpUUYeCKre (GUTYPBI U UX CBOMCTBA 28 1 bubmmorexa [OK
p P ' https://m.edsoo.ru/78c146¢4
N3MmepeHne reoMeTpuueCKuX BEJIMYUH
bu6mmoreka [IOK
2 T 1 1
PEYTOIBHHKH ? https://m.edsoo.ru/78c146¢4
3 [TapamnensHocTs. CyMMa yriioB s | bubnuorexa [JOK
MHOI'OYT'OJIbHUKA https://m.edsoo.ru/78c146¢c4
4 IIpsiMoyroiabHbBIE TPEYTOJbHUKH 7 bubmorexa LHOK
P T Tpeyr https://m.edsoo.ru/78c146¢4
bu6mmorexa [IOK
5 r 5 1
COMETprHECiie HepaseHcTsa https://m.edsoo.ru/78c146¢4
OxpyxHocTb. ['eomeTpruueckue mecra
6 touek. [locTpoeHHs ¢ TOMOIIBIO ITUPKYIIS 18 1 bubmorera [JOK
. P HIbTO LHpIY https://m.edsoo.ru/78c146¢4
Y JIUHEUKHU
7 [ToBTOpenue, o6odIIEHNE, 10 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/78c146¢4
OBHIEE KOJIMYECTBO YACOB I10 102 6 0



8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubnmoreka [JOK
! HeTspexyrobHuiH 22 ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VIl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnorexa [JOK
OKPYKHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KUIIACC

KosunuecTBO 4yacos DJIeKTPOHHbBIE
HaunmeHoBanue pa3iejaoB U TeM nudposBbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Peruerue Tpeyroabunuios 22 ! https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 Ionobue TpeyronbHiKos 12 ! https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 M 10 1
CTOML KOOp/HHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPEI 0 https://m.edsoo.ru/dddde230
bubnuoreka [IOK
5 16 1
JLTHa OKPYKHOCTH H ILIOIAI, Kpyra https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
1
6 JBHDKEHHS [II10CKOCTH 0 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHKE, 12 | bu6nunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBHIEE KOJIMYECTBO YACOB I10O 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBO yacos dakTHYecKas DJIeKTPOHHbIE
Ne aTa Jara nmudpoBbie
Tema ypoka Konrpouabusie IlpakTuueckue A p
n/n Bcero H3Yy4YeHH S ™ o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Ucropus bubnunoreka [HOK
1 BO3HUKHOBEHHS U 1 02.09.2025 https://m.edsoo.ru/925
Pa3BUTHS TEOMETPUU af86b
HauganbHble TTOHATHS
reoMeTpun. Touka Bubmorexa ITOK
2 pui. ’ 1 05.09.2025 https://m.edsoo.ru/659
npsiMasi, OTPE30K, 4331
JIyd
HauganbHble TTOHATHS
reomeTpuu. Touka bubmorexa LIOK
3 pui. ’ 1 05.09.2025 https://m.edsoo.ru/20b
npsiMasi, OTPE30K, aela
JIyd
[TousiTue 00
aKCHOMe, TeOpeMe, bu6mmoreka [JOK
4 JIOKa3aTeILCTBE, 1 09.09.2025 https://m.edsoo.ru/3d2
OIIpEeAEIICHUH, 23477
CBOWCTBE, TPU3HAKE
Bzanmuoe
PacCIoJIOKEHUE TOUEK
A IDSIMOI bubnmoreka [JOK
5 p ’ 1 12.09.2025 https://m.edsoo0.ru/92b
N3Mmepenne nimHbI
776f1
OTpE3Ka, PAaCCTOSIHHE
MEXIy TOUKaMHU




Bsaumuoe
pPacoIOKEHUE TOUEK

Ha IDSIMOI bu6mmoreka [IOK
6 - P ) 12.09.2025 https://m.edsoo.ru/9¢5
3MEpEHUE JITHHBI 00788
OTpe3Ka, PacCTOSTHUE —
MEXy TOYKaMHU
B3anmuoe
PacCToNIOKEHUE TOUCK
HA IDSIMOi bubmuorexa [JOK
7 p ’ 16.09.2025 https://m.edsoo.ru/7f0
N3mepenne minHbI
6e8ce
OTpE3Ka, PaCCTOSIHHE
MEX1y TOUYKaMu
[TonynnockocTs u
o, Bitb yriioB bubmuorexa [JOK
8 }I;Ir ’ ' 19.09.2025 https://m.edsoo.ru/368
3MEpEHUE BEIIMIUH 62bf3
yTJIOB
[TonynnockocTs u
on. Bitsl yIiioB bubmoreka [JOK
9 yrof. ' 19.09.2025 https://m.edsoo.ru/21c
N3mepenne BennunH
e4ff2
YTJIOB
[TonymnockocTs u
o, B! yII0B bubmoreka [JOK
10 yrof. Y108 23.09.2025 https://m.edsoo.ru/ce2
N3mepenne BennunH
14e34
YTJIOB
Beprukanbusie u
CMEXHBIE YIJIBL. bubnnorexka [JOK
11 [TapannensHbie u 26.09.2025 https://m.edsoo.ru/739

MEpIEHUKYISIPHBIE
MIpsIMbIE

9faea




Beptukanbabie u
CMEXHBIC YTJIBI.

bu6mmoreka [IOK

12 [TapannenpHble u 26.09.2025 https://m.edsoo.ru/5¢2
MEPIEHIUKYIAPHBIE cOdff
psiMble
Beptukanbabie u
CMEKHBIC YIJIBL. bubnunoreka [JOK
13 [TapannenpHele u 30.09.2025 https://m.edsoo.ru/4a4
IEPIIEHANKYJISIPHBIE bf678
psIMbIe
Bepruxkanbubie u
CMEXHBIC YTJIBI. bubnnoreka [JOK
14 [TapannensHbie u 03.10.2025 https://m.edsoo.ru/84e
MEPIIECHNKYJISIPHBIE e6lde
psIMbIe
Bepruxanbueie u
CME)KHBIE YTJIBI. bubnuoreka [IOK
15 [TapannensHbie n 03.10.2025 https://m.edsoo.ru/d04
MEPIIEHANKYIISIPHBIE bb9c5
psIMbIe
bu6mmoreka [JOK
16 buccekrpuca yria 07.10.2025 https://m.edsoo.ru/da5
e003c
bubmuorexa [JOK
17 Buccekrpuca yria 10.10.2025 https://m.edsoo.ru/557
998af
bu6mmorexa [IOK
18 buccekrtpuca yria 10.10.2025 https://m.edsoo.ru/Sea

89182




Jlomanas. Buapl

bubmuoreka [JOK

19 nomansbIx. JnHa 14.10.2025 https://m.edsoo.ru/c84

JIOMaHOM d7212

Jlomanasi. Bupl bubmuoreka [JOK
20 JoMaHbIX. JlrHa 17.10.2025 https://m.edsoo.ru/91f

JIOMaHO e52bc

MHOroyroiabHuKH.

[Tepumetp

MHOI'OYT'OJIbHHUKA. bubnnorexa [HOK
21 [lonstue o 17.10.2025 https://m.edsoo.ru/0aa

BBINYKIIBIX b&dfc

HEBBIMYKJIBIX

MHOT'OYTI'OJIbHUKAX

MHOroyrojabHUKH.

Ilepumetp

MHOI'OYT'OJIbHHUKA. bubnnorexka [JOK
22 [Tonstue o 21.10.2025 https://m.edsoo.ru/27b

BBIITYKJIBIX U 15065

HEBBIMYKJIbIX

MHOTOYT'OJIbHUKAX

MHOroyroiapHuKH.

[Iepumerp

MHOTOYT'OJIbHUKA. bubnuoreka [IOK
23 TTousrtue o 24.10.2025 https://m.edsoo.ru/5cc

BBIITYKJIBIX U
HEBBITYKIIBIX
MHOT'OYT'OJIbHUKAX

7a352




MHOTroyroiabHUKH.

IIepumerp

MHOT'OYTOJIbHUKA. bubnunoreka [JOK
24 [Tonstue o 24.10.2025 https://m.edsoo.ru/6ca

BBINYKJIBIX U c74dc

HEBBIMTYKJIBIX

MHOTOYT'OJIbHUKAX

MHOroyroiabHuKH.

[Iepumerp

MHOT'OYTOJIbHHUKA. bubnnoreka [JOK
25 [lonstue o 04.11.2025 https://m.edsoo.ru/3e2

BBIYKIIBIX M 69ed8

HEBBIMYKJIBIX

MHOTOYTOJTbHUKAX

WHcTpymeHTs 114 bubnuoreka [IOK
26 HU3MEpPEHUI 1 07.11.2025 https://m.edsoo.ru/333

MOCTPOEHUM ecb98

WNHcTpymeHTs 11 bubnuoreka [IOK
27 U3MepeHuil u 07.11.2025 https://m.edsoo.ru/26b

MOCTPOEHUM 0a806

KonTtponbHas pabora

o reme "Hauana

T€OMETPHH.

Tpocrefimue bubnuoreka [IOK
28 11.11.2025 https://m.edsoo.ru/aal

reOMeTPHYECKUE

Gburypsl 1 ux
CBONCTBA.
N3mepenune

b7981




TFEOMETPUYECKUX
uryp"

MennaHa,

SUCCEKTDICA I bubmuoreka [JOK
29 P 14.11.2025 https://m.edsoo.ru/9ae

BBICOTA 97099

TPEyroJibHUKa

Menuana,

T bubmuoreka [JOK
30 P 14.11.2025 https://m.edsoo.ru/dc3

BBICOTA

e45d1

TPEyroJibHUKa

PABEHCTEO bu6mmoreka [IOK
31 18.11.2025 https://m.edsoo.ru/8e0

TPEYrOJIbHUKOB 4a00f

IlepBslii 1 BTOpOI bubnuoreka [IOK
32 MIPU3HAKU PaBEHCTBA 21.11.2025 https://m.edsoo.ru/0f5

TPEYrOJILHUKOB d60af

IIepBblit 1 BTOpOUI bubnnoreka [JOK
33 MIPU3HAKU paBEHCTBa 21.11.2025 https://m.edsoo.ru/a56

TPEYrOJIBLHUKOB c5a9%

IIepBblit 1 BTOpOUI bubnnoreka [JOK
34 IIPU3HAKU PABEHCTBA 25.11.2025 https://m.edsoo.ru/34f

TPEYrOJILHUKOB 8650e

[lepBsiii 1 BTOpOI bubnuoreka [IOK
35 IIPU3HAKH PaBEHCTBA 28.11.2025 https://m.edsoo.ru/ffeQ

TPEYTrOJIbHUKOB 6285

[lepBsiit u BTOpOIA bubnuoreka [IOK
36 MIPU3HAKU PaBEHCTBa 28.11.2025 https://m.edsoo.ru/797

53cdf

TPEYroJIbHUKOB




PaBHoGenpeHHbie bubnmoreka [JOK
37 TPEYTOJIbHUKU U UX 02.12.2025 https://m.edsoo.ru/c59

CBOICTBa fdae9

PaBHoGenpeHHbIe bubnmoreka [JOK
38 TPEYTOJIbHUKH U UX 05.12.2025 https://m.edsoo.ru/7el

CBOMCTBa 0fb44

PaBHOOEIpeHHBIC bubnnoreka [HOK
39 TPEYTrOJIbHUKH U UX 05.12.2025 https://m.edsoo.ru/1c2

CBOMCTBA cc982

[Ipuznak bubnuoreka [IOK
40 PaBHOOEAPEHHOTO 09.12.2025 https://m.edsoo.ru/480

TPEYroJbHUKA b3c40

[Ipuznak bubnuoreka [IOK
41 paBHOOEPEHHOTO 12.12.2025 https://m.edsoo.ru/bf5

TPEYroJbHUKA 64ab7

Tperunii npusHak bubnnoreka [JOK
42 paBeHCTBa 12.12.2025 https://m.edsoo.ru/b42

TPEYrOJIBHUKOB 29637

Tperunii npusHak bubnnorexka [JOK
43 paBeHCTBa 16.12.2025 https://m.edsoo.ru/7a8

TPEYrOJILHUKOB 99¢49

Tperuit npuznax bubnuoreka [IOK
44 paBeHCTBa 19.12.2025 https://m.edsoo.ru/41c

TPEYTrOJILHUKOB 75e54

Ourypsl ¢ oceBoit bubnuoreka [IOK
45 CUMMeTpHeil. 19.12.2025 https://m.edsoo.ru/83d

[Tpumepsr

Sffea




CUMMETpPHUU B
OKpYKaIOIIeM MUPE

durypsl ¢ 0CeBOU

CUMMETpHEN. bubnmoreka [JOK
46 [Tpumepsr 23.12.2025 https://m.edsoo.ru/a48

CUMMETPUU B cfOcd

OKpYKaroIleM MUpe

KonTponbnas pabora bubnmoreka [JOK
47 110 TEME 26.12.2025 https://m.eds00.ru/6f0

"TpeyronbHUKH" a9a78

ITapamnensHOCTB bubmmorera [TOK
48 P 26.12.2025 https://m.edsoo.ru/a08

MIPSIMBIX 1482d

CsoiicTBa 1

—— bubmuorexa [JOK
49 P 13.01.2025 https://m.edsoo.ru/2cd

MapajuIeIbHBIX 60381

MIPSIMBIX

CsoiicTBa 1

—— bubmuorexa [JOK
50 p 16.01.2026 https://m.edsoo.ru/758

MapajuIeIbHBIX 90b5)

MIPSIMBIX

CsoiicTBa 1

E— bu6mmoreka [IOK
51 p 16.01.2026 https://m.edsoo.ru/e0f

MapajuIeITIbHBIX 46699

MIPSIMBIX

CsoiicTBa H

N bu6mmorexa [IOK
52 P 20.01.2026 https://m.edsoo.ru/74e

MapajuIeITbHBIX

MIPSIMBIX

8bd74




CBoiicTBa "

NPU3HAKA bubmuoreka [JOK
53 23.01.2026 https://m.edso00.ru/070
napauIeIbHbIX Wb
MPSIMBIX
CBoiicTBa u
NpU3HAKU bubmmoreka [JOK
54 MapATeTbHbIX 23.01.2026 https://m.edsoo.ru/5¢9
0c339
MPSIMBIX
CymmMa yrios bubmnorexa LIOK
55 27.01.2026 https://m.edsoo.ru/d1d
TPEYroJIbHUKA s
CyMma yrIioB bubnnorexa [JOK
56 30.01.2026 https://m.edsoo.ru/7af
TPEYrOJIbHUKA bdont
Buemnnue yrist bu6mmoreka [IOK
57 30.01.2026 https://m.edsoo.ru/bc4
TpEeyroJbHUKA oonit
Buemnnue yrist bubnnorexa [IOK
S8 TpeyTobHHKA 03.02.2026 https://m.edsoo.ru/371
cbell
CymMma BHYTpPEHHHX
yTJIOB
MHOTOYTOJIbHUKA U bubnumoreka [IOK
59 CyMMa BHEIIHIX 06.02.2026 https://m.edsoo.ru/a3d
d667f
YTJIOB BBITYKJIOTO
MHOTOYTOJTbHUKA
CymMma BHYTpEHHHX bubnnorexka [JOK
60 YTJIOB 06.02.2026 https://m.edsoo.ru/e63

MHOTI'OYT'OJIbHUKA 1

8a510




CyMMa BHELIHUX
YIJIOB BBIITYKJIOTO
MHOI'OYTOJIbHUKA

CymMmma BHYTPEHHUX

YTJIOB
MHOTOYT'OJIbHUKA U

bubmuoreka [JOK

61 10.02.2026 https://m.edsoo.ru/b75

CyMMa BHELTHHX edeOe

YIJI0B BBIITYKJIOTO

MHOTOYTOJIbHUKA

KonTponbnas pabota

0 TeME bu6mmoreka [IOK
62 "[TapamienbHOCTb. 13.02.2026 https://m.edsoo.ru/409

CyMmmMma yriioB 47485

MHOIOyrojbHUKa"

[Ipu3Haku paBeHCTBa bubnuorexa [JOK
63 MPSIMOYTOJIBHBIX 13.02.2026 https://m.edsoo.ru/330

TPEYTOJILHUKOB do63ff

IIpu3Haku paBeHCTBa bubnnoreka [JOK
64 IIPSIMOYTOJIBHBIX 17.02.2026 https://m.edsoo.ru/Oel

TPEYTrOJIbHUKOB 544dc

TTepresKyssp i bu6mmoreka [IOK
65 20.02.2026 https://m.edsoo.ru/957

HalIoHHaA 310000000000

CBOMCTBO MeIHUaHBI

MPSIMOYTOJIBHOTO bubnuoreka [IOK
66 TPEyToJIbHUKA, 20.02.2026 https://m.edsoo.ru/b34

MPOBEIEHHOM K a450e

THIIOTCHY3¢e




CBOICTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO bubnuoreka [IOK
67 TPEYTrOJIbHUKA, 24.02.2026 https://m.edsoo.ru/83f

POBEAEHHOMN K abt79

TUIIOTEHY3€

[IpssMOyTONBHBIIMA bubnmoreka [JOK
68 TPEYrOJIbHUK C 27.02.2026 https://m.edsoo.ru/52b

yriiom B 30 rpanycoB 57d0f

[IpsiMoyTronbHBIMA bubnnorexa [HOK
69 TPEYroJIbHUK C 27.02.2026 https://m.edsoo.ru/aec

yriaom B 30 rpaaycoB 6d443

CootHomieHus

MEX]y CTOPOHAMH U bubmorexa LHOK
70 03.03.2026 https://m.edsoo.ru/95d

yriiamu balf7

TPEyroJibHUKa

CooTHomieHus

MEX1y CTOPOHAMU U bubmorexa HOK
71 06.03.2026 https://m.edsoo.ru/5ea

yriiamu 38840

TPEyroJibHUKa

HepasenctBo

TpeyroNbHHUKA. bubmoreka [JOK
72 06.03.2026 https://m.edsoo.ru/50f

HepasenctBo ov 29985

JUTUHE JIOMaHOU

HepaseHnctBO Mexny

MIEPIEeHIUKYIIIPOM U bubnuoreka [IOK
73 HAKJIOHHOM. 10.03.2026 https://m.edsoo.ru/728

PaccrosiHue oT TOUKH
110 NIPSAMOU

4cbde




KonTponbnas pabora

10 TeMam

"TIpAMOYOTbHBIC bubmuorexa [JOK
74 " 13.03.2026 https://m.edsoo.ru/85f

TPEYroJbHUKU", 00be3

"T'eomeTrpuueckue

HepaBeHCTBA"

OKpy>XHOCTb, XOP/JIbI bubnunoreka [JOK
75 U AMaMETPBI, UX 13.03.2026 https://m.edsoo.ru/588

CBOICTBa c3a8d

OKpy>XHOCTb, XOP/IbI bubnuorexa [JOK
76 U JUaMETPbl, UX 17.03.2026 https://m.edsoo.ru/024

CBOICTBa 06d49

B3aumnoe

pacrooKeHue

OKPY>KHOCTHU U bubnnorexa [JOK
77 MPSMOM. 20.03.2026 https://m.edsoo.ru/00d

Kacarennnasg n 222d9

ceKymas K

OKPY>KHOCTH

B3anmuoe

pacroyioxeHue

OKPYKHOCTH 1 bubnuoreka [IOK
78 MIPSIMOHA. 20.03.2026 https://m.edsoo.ru/4f8

KacarennHas n 753bb

CeKymas K

OKPY>KHOCTH

Bzaumnoe bu6mmoreka [JOK
79 pacroJioXeHue 24.03.2026 https://m.edsoo.ru/a52

OKPY>KHOCTH U

2800




MPSMO.
KacarennHas u

CeKyImas K

OKPYKHOCTH

OKpYKHOCTS, bu6mmoreka [IOK
80 BIHCaHHAs B Yo 27.03.2026 https://m.edsoo.ru/376

Tac35

OKpYKHOCTS, bu6mmoreka [IOK

81 BIHCAHHAs B yTOI 27.03.2026 https://m.edsoo.ru/f01
9e49b

Iloustue o

TCOMETPHUYECKOM

MCCTC TOYCK. bubmuoreka [JOK
82 [Tpumepsl 07.04.2026 https://m.edsoo.ru/9bd

reOMETPUUYECKHX d6b63

MECT TOUYEK Ha

IJIOCKOCTH

ITonsTHe o

re€OMETPUUYECKOM

MECTC TOYCK. bubmuoreka [JOK
83 [Ipumepsl 10.04.2026 https://m.edsoo.ru/621

reOMETPUYECKUX adf85

MECT TOYEK Ha

IJIOCKOCTH

Onucannas

OKPYRHOCTH bubnnorexka [JOK
84 10.04.2026 https://m.edsoo.ru/f5b

TPEyroJIbHUKA, €€
LEHTP

41bc7




OnucanHas

OKPYKHOCTh bubnmoreka [JOK
85 Py . el 14.04.2026 https://m.edsoo.ru/c96

TpPEeYroJbHUKa, e¢ rores

LEHTP £24¢€)

Meton

TrCOMETPHYCCKUX

MECT TOUEK TIPU bu6mmoreka [IOK
86 P 17.04.2026 https://m.eds00.ru/589

pelIeHUH —

rEOMETPHUCCKUX E—

3a1a4

Meton

rEOMETPHUCCKUX

MECT TOUEK IIPU bubmuorexa [JOK
87 p 17.04.2026 https://m.edsoo.ru/784

pelICHUH fyton

rEOMETPHUCCKUX —

3a1a4

MeTton

TrE€OMETPHUECKUX

MECT TOUeK TIPU bubmoreka [JOK
88 p 21.04.2026 https://m.edsoo.ru/058

pelIeHUH oy

TEOMETPHUECKUX =

3a1ay

MeTton

Tr€OMETPHUECKUX

MECT TOUEK MpHU bubnmoreka [JOK
89 P 24.04.2026 https://m.eds00.ru/690

pelIeHUH o

TEOMETPHUCCKUX =

3aaaq




90

O0ocHOBaHUA
MPOCTEUILINX
IMOCTPOEHUM, ATaIIbl
3aJla41 Ha
MMOCTPOCHUS,
perieHue 3a1a4 Ha
MTOCTPOCHHUE
LUPKYJIEM H
JIMHEHKOMH

24.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/e51
1d730

91

92

ObocHoBaHU
MPOCTEUIIINX
MIOCTPOEHUM, ITAIBI
3a/1a4u Ha
MIOCTPOEHUS,
penieHue 3aaa4 Ha
MMOCTPOCHUE
HUPKYJIEM U
JINHENKOU
KonTponbnas pabota
o TeMe
"OKpy>KHOCTb.
I'eomeTpuueckue
MeCTa TOYEK.
[TocTpoenus ¢
MOMOIIBIO HUPKYJIS U
JTUHEUKn"

28.04.2026

05.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/f3b
fbf74

bu6mmoreka [JOK
https://m.edsoo.ru/791
dafc6

93

[ToBTOpEenue n
006o0meHwne.
Pemenune 3amay,

08.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/fOe
38fa3




WUTIOCTPUPYIOIINX
CBSI3U MEXKTY
pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEHME U

00o01IEeHNE.

Pemenue 3amay, bubmuorexa [JOK
94 WJUTFOCTPUPYIOLIUX 08.08.2026 https://m.edsoo.ru/38a

CBSI3U MEXIY 31139

Pa3IMYHBIMU TEMaMU

Kypca

[ToBTOpEeHue u

o0o0meHue.

Pemrenue 3amayq, bubmuorexa [JOK
95 WJUTFOCTPUPYIOIINUX 12.05.2026 https://m.edsoo.ru/738

CBSA3U MEXIY 2bcc4

Pa3IUYHBIMU TEMaMU

Kypca

[ToBTOpEeHue

o0ob1IeHueE.

Pemenue 3anauy, bu6mmoreka [IOK
96 WJUTFOCTPUPYIOLINUX 15.05.2026 https://m.edsoo.ru/adf

CBSI3U MEXAY 457ea

pa3IUYHBIMU TEMaMU

Kypca

IToBTOpEeHUE U

oGoGmeTe. bubnuorexa [JOK
97 15.05.2026 https://m.edsoo.ru/07e

Pemenune 3amay,
WJUTFOCTPUPYIOLIUX

567el




CBSI3H MEXIY
pa3IMYHBIMU TEMaMU
Kypca

[ToBTOpEHME M
00o001IEeHNE.

Pemrenue 3anay, Bu6moreka [IOK
98 WJUTFOCTPUPYIOLIUX 19.05.2026 https://m.edsoo.ru/8a4

CBSI3U MEXIY b94e4

Pa3TMYHBIMU TEMaMU

Kypca

IToBTOpEHUE U

o0o0meHue.

Pemenue 3amay, bubmuorexa [JOK
99 WJUTFOCTPUPYIOIINAX 22.05.2026 https://m.edsoo.ru/397

CBSI3U MEXIY d166b

pa3IMYHBIMU TEMaMHU

Kypca

[ToBTOpEeHUE 1

o0ob1uIeHHeE.

Pemenue 3anauy, bu6mmoreka [JOK
100 WJUTIOCTPUPYIOLINX 22.05.2026 https://m.edsoo.ru/c60

CBS3U MEXIY d778a

pa3IMYHBIMU TEMaMU

Kypca

VTorosas bu6mmorexa [IOK
101 26.05.2026 https://m.edsoo.ru/fd5

KOHTpOJIbHas paboTa

0754a




[ToBTOpEHME M
obo01ienue.

Pemenue 3amay, bubnuorexa [JOK
102 WJUTIOCTPUPYIOLINX 1 26.05.2026 https://m.edsoo.ru/971
CBSI3U MEXIY 7836
pa3IMYHBIMU TEMaMHU
Kypca
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

102




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Nnpu3Haku u 1 bubmmoreka [IOK
CBONCTBA https://m.edsoo.ru/8c2d08f0
’ [Tapannenorpamm, ero Npu3HaKu u | bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamMm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBA https://m.edso00.ru/4823807b
6 [TpsamoyronbHUK, poMO, KBajparT, 1 bubnnoreka [JOK
UX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronbHUK, poMO, KBajpar, | bubnuoreka [IOK
WX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/d6a662c9
8 [TpsMoyronbHUK, poMO, KBaaparT, 1 bubnuoreka [IOK
UX MPU3HAKHU U CBOKCTBA https://m.edsoo.ru/21884952
9 [IpsimoyroasHUK, poMO, KBajparT, | bubnnoreka [JOK
UX IPU3HAKHU U CBOWCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusis TuHUA TPEYroJbHUKA 1 bubnmorexa LIOK
peat peyr https://m.edsoo.ru/6e1bcbbb
bu6 OK
11 CpenHsis TMHUA TPEYroJIbHUKA 1 nosmotera Il

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




12 Tpanemus. PaBHoOeapeHHast bubnunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubnmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosnbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8{3
15 Cpenssisi TMHUS Tpanenuu buGnnorexa LIOK
https://m.edsoo.ru/7963a7{5
16 Teopewa daneca Et?fi/y/lr?:;sigg/izeasos
17 Teopewa daneca Etptfg;lr?f:;sigg}:24ozd2b
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 IpPONOPLMOHAIBHBIX bubnnorexa [JOK
OoTpe3Kax https://m.edsoo.ru/8eccc056
bubnnorexka [JOK
20 Hentp mace TpeyrombHiica https://m.edsogru/%bcf%c
o1 LlenTpanbHO-CUMMETPUYHBIE bubnnoreka [JOK
buryps https://m.edsoo.ru/8578076a
” KonrponbHas padora no reme bubnuoreka [IOK
"YeTpIp€XyroabHUKN" https://m.edsoo.ru/bed0f9f3
o [TonoGue TpeyroibHUKOB, bubnnoreka [JOK
KOdpGUITUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroiabHUKOB, bubnnoreka [JOK
Koa(purmeHT nopooms https://m.edsoo.ru/21ebb50b
25 [Tpusnaku mo100us TPEyroabHUKOB Bubmmorexa LHOK

https://m.edsoo.ru/bbf2c3a6




bu6mmoreka [IOK

26 TTpusnaiu nozodus TpeyrombHHKoB https://m.edsoo.ru/8db1 17
bubmumoreka [IOK
27 [Ipu3Haku mogo0ws TPEYrOJLHUKOB hitps./m.c dsogru 19ed11d5b
28 [Tpu3naku no100us TPEYroabHUKOB ngj;;f;igﬁﬁ 52d2193
29 [Tpu3naku mo100us TPEYroabHUKOB E:fj;;f;igﬁg 3dc95f]
30 [Tpu3naku mo100us TPEYroIbHIUKOB ngg;;f;;gg}; 41d9d16
31 [Tpumenenue nmoxodus mpu bubnuorexa [JOK
pEUICHUN PAKTUYECKUX 3a71a4 https://m.eds00.ru/d97bf297
1 [Ipumenenue nonpobus npu bubnnorexa [JOK
pelIeHMH TPaKTUYECKUX 3a71ay https://m.edsoo.ru/Sb21c5aa
3 [Ipumenenue mogo0us pu bubmuorexa [JOK
peIIeHNH IIPAaKTUIECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [Tpumenenue nogo6us nmpu bubnnorexka [JOK
pEeLIeHNH IPAKTUIECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nogodus npu bubnnoreka [JOK
pEelIeHMH TPAKTUYECKUX 3a71ay https://m.edsoo.ru/8717eeba
36 [Tpumenenue nogo6us nmpu bubnuoreka [IOK
pEIeHMH TPAKTUYECKUX 3a71ay https://m.eds00.ru/d9159d9d
Brenenue nonstus
37 npeoOpa3oBaHus MOA0OUS U Bubmiorexa LIOK
HOTOGHAIX (I)I/Il"yp https://m.edsoo.ru/aat7e¢944
18 KonTponbhas pabota no teme bubnnoreka [JOK

"ITogooue"

https://m.edsoo.ru/89¢3236d




IMougrue mwiomanu. CBolcTBa

bu6mmoreka [IOK

39 IUIOIIAICH TeOMETPUYECKUX UTyp https://m.edsoo.ru/7af5b92e

40 [Tonsitue nomanu. CBoicTBa bubmuorexa [JOK
IJIOMIAJIEH TEOMETPUICCKUX DUTYP https://m.edsoo.ru/37a176c0

41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
TIoMIaIel TeoMeTpudecKux Guryp https://m.edsoo.ru/6004265a
[Tpocreiimme Gopmybl s

4 IJIOLIAU TPEYrOJIbHHUKA, bubnumoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreitmue hopmynbl ams

43 IJIOIA U TPEYrOJIbHUKA, bubnnoreka [JOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/f636de1f
Tpanenuu
[Tpocreitmue hopmynbl amns

m IJIOIIAIU TPEYrOJIbHUKA, bu6mmoreka [JOK
napajenorpaMma, pomoa u https://m.edsoo.ru/9732274d
Tpanenuu
[Tpocreitmume hopmynbl amns

45 IJIOIIAJAU TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/e6458963
Tpaneuuu
[Ipocreiimme hopmynsl ams

46 IJIOIIAJN TPEYrOJIbHUKA, bu6mmorexa [IOK
napajenorpaMma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu

47 [Tpocreiimume hopmynbl ams bubnnorexka [JOK

TIJIOMIAIU TPEYTOJIbHUKA,

https://m.edsoo.ru/eb691e04




napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmyb s
IUIOIIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK

48 napajuiejgorpaMmma, pomoa u https://m.edsoo.ru/8b93cfba
Tpaneuuu
[Ipocreiimme hopmys ams
49 IJIOIIAAN TPEYroJibHUKA, bubmuorexa [JOK
napajuiejorpaMmma, pomoa u https://m.edsoo.ru/c35f544d
Tpamneuuu
[pocreiimme hopmys s
50 IJIOIIAY TPEYrOJIbHHUKA, bubnnorexa [HOK
napajiejorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpamneuuu
bubnnorexa [HOK
>l Tlioutaut HoA0GHEIX (piryp https://m.edsogru/d8638f34
32 Tromazm monoGHEIX Guryp I]?;f:s/ilr?lfee;sigr(zg3830226
3 Tinomam nonoGs duryp s inetsonSerzaTo
54 Konrponbnas pabora no reme bubnnoreka [JOK
"TImomans" https://m.edsoo.ru/05f10573
3 Teopewa Iigaropa I]jtlffsj?/ljﬁee;sigr(z/gf63lf27
56 [Tpumenenue Teopems [Tugaropa bubnnoreka [JOK
[IPYU PELICHNH MMPAKTUYECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnuoreka [IOK

IIPU PELIEHNH TPAKTUYECKHX 3a/1a4

https://m.edsoo.ru/a9fbd79b




58 [Tpumenenue Teopemsl [Tudaropa bubnunoreka [JOK
IIpY PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
[IPU PELIEHUU MMPAKTUUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnnoreka [HOK
[IPU PELICHUH [TPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponopiimoHanbHbIE OTPE3KHU B bubnnoreka [HOK
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
& [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
HPSIMOYTOJIBHOM TPEYTOJILHUKE https://m.edsoo.ru/lecbc886
64 [TIponopiimoHabHBIE OTPE3KU B bubnnoreka [JOK
NPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
65
MPSIMOYTOJIbHOM TPEYT'OJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuoreka [IOK
[PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHTE€HC U
67 KOTaHI'€HC OCTPOro yria bubmmorexa LOK
p yr https://m.edsoo.ru/132b4ef6
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTa}II{FeHC OCTy Oro yrijia bubmorexa HOK
p yr https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bu6mmorexa [IOK
69 KOTaHT'€HC OCTPOTO yria

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKIUH bubnmoreka [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonTtponbHas pabora o Teme
72 "Teopema [Iudaropa u Hauana bubmmorexa LIOK
P " P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 Bnncannbie u 1ieHTpaabHbBIC YTIIBI bubmmorexa [IOK
HeHTp A https://m.edsoo.ru/ae5f890d
74 Brrcansablie U IEHTpabHBIC YTJIbI bubmorexa [JOK
HEHTP - https://m.edsoo.ru/d0233fa0
75 Brucannabie U IEHTpalbHBIE YTITbI bubmorexa LHOK
HeHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnucannabie U IEHTpalbHBIE YTITbI bubmorexa LHOK
HeHTp yr https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubnuotexa [JOK
XOopaou https://m.edsoo.ru/775efa2f
73 VYrois Mexay KacaTeJIbHOU U bubnnorexka [JOK
XOopaou https://m.edsoo.ru/09166b3d
79 Vrael Mexay XopaaMu U CeKyIIUMHU bubmmorexa [TOK
A1y XOpA yi https://m.eds00.ru/022e729c
80 Vrael Mexay XopaaMu U CeKyIIUMHU bubmorexa HOK
Ay XOpA yi https://m.edsoo.ru/84a32a80
81 Brircannbie 1 onmucaHHBIC bubmuorexa [JOK
YETBIPEX YT OJIbHUKHU https://m.edsoo.ru/734d8ad9
%) Bnucannblie u onucanHble bubnmoreka [JOK

YeTBIPEXYTOIbHUKHI

https://m.edsoo.ru/aab6clad6




23 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
YeThIPEXYTOJIbHUKA https://m.edsoo0.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubnnoreka [HOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnnoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
g7 BzaumHoe pacrnionoxeHue 1Byx bubnuorexa [JOK
OKPY>KHOCTEH https://m.edsoo.ru/420d844e
28 BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
. bubmuorexa [JOK
89 Kacanme oxpyxuocteii https://m.edsoo.ru/4cbf4{f9
. bubnuorexa [JOK
20 Kacarue oxpyirocteit https://m.edsoo.ru/52dcbe7d
91 OO0mue kacaTeabHbIE K IBYM bubnnoreka [JOK
OKPYXHOCTAM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIBl U 4ETBIPEXYTOJIBHUKH, bubmmorexa LIOK
" https://m.edso00.ru/26055342
CBSI3aHHBIE C OKPYKHOCTHIO
[ToBTOpenue u o6oOIIEeHHE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSA3U MEXIY pPa3IUYHBIMUA TEMaMU https://m.edsoo.ru/74d89ab9
Kypca
94 [ToBTOpenue u 0600IIEeHNE. bu6mmorexa [IOK

Pemenue 3anau, HIUTFOCTPUPYIOLINX

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




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHuEe 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX

bubmuorexa [JOK

95 CBS3U MEXKIY Pa3IUYHBIMU TEMAMU https://m.edsoo.ru/51013847
Kypca
[ToBTOpenue u o6o0IIeHNE.

96 Pemenune 3aiay, MILTFOCTPUPYIOIIMX bubnmoreka [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3amay, HIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenue 3aay, WIUTIOCTPUPYIOIIHX bubnuotexa [JOK

98
CBSA3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edso00.ru/6a69702b
Kypca
[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aay, WIUTIOCTPUPYIOITNX bubnuorexa [JOK

99
CBS3U MEXAY Pa3IUYHbIMU TEMaMU https://m.edsoo.ru/0f5Sb4b87
Kypca
[ToBTOpenue u 06061IEHNE.

100 Pemenue 3ama4, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK

CBA3U MCXKY Pa3JIMYHbBIMHA TEMaMU
Kypca

https://m.edsoo.ru/7942fc3c

101

Htorosast kKoHTpoJIbHAs paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/c2695¢10




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

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

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




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
| CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubmmoreka [IOK
0 o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIBI IPHBC/CHHA https://m.edsoo.ru/98813486
bubmuorexa [JOK
4 o 1
OPMYJIBI IPHBC/ICHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukos. Teopema 1 bubmuoreka [JOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [IOK
7 T 1
eOpeMa CHEYLOR https://m.eds00.ru/820ebf06
bu6mmoreka [IOK
T 1
8 eOpeMa CHEYLOR https://m_edso0.ru/000dd68f
Pemienne npaktuyeckux 3aaad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3agay ¢
bu6mmorexa [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6mmoreka [IOK

11
HCHOJIL30BAHMEM TCOPCMBI https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HUCHOJIL30BAHUEM TEOPEMEI bubmorera [TOK
p htps://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuueckue HOPMYIIbI
13 JII);I IO, II:T e ominlz(ay bubmorexa HOK
a ta Tpeyr ’ https://m.eds00.ru/009bf17¢
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIibl
14 JII)fl IIOMIA, II/I)T e ominlzcay bubmorera [JOK
a Az Ipeyr i https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIibl
15 JII)il IUIOIIA, II/I)T e ominlzcay bubmorexa HOK
a fnamu Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejgorpamma
Tpuronomerpuueckue GhopMyIbl
16 J113$[ IJTOIIIA, I/l:I)T e onb(inlicay bubmorexa [TOK
a tHamu Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 (0)) r
OpMyJia L epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [JOK
18 (6)) r
OpMyJia L epoHa https://m.edso0.ru/8fb80467
bu6mmoreka [JOK
1 (6)) r
? OpMyJia 1 epoHa https://m.eds00.ru/03b9324¢
20 dopmyna MmIomaad BEITYKIOrO bubnuoreka [IOK
YeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
o1 dopMya IUIOIIAH BBITYKIOTO bubnnorexa [JOK

Y4eThIPEXYTrOJbHUKA

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




2 KoHnTponbHas pabota 1mo Teme bubnunoreka [JOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubnmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/deeSb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnnoreka [HOK
Xopa https://m.edsoo.ru/9a6b9583
)5 Teopema 0 mpou3BeACHUN OTPE3KOB bubnnoreka [HOK
xopa https://m.edso00.ru/3280910d
26 Teopemsl 0 IPOU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/7c¢74ebdb
7 TeopeMsl 0 IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [TOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHON bubmorexa LHOK
https://m.edsoo.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHenast ngj;;f;;gﬁ};zmdfa
bubnnoreka [JOK
3 Teopener Hener it Menenas https://m.edsogru/a463c1bc
bubnnorexka [JOK
32 Teopemsi Hesir u Menenas https://m.edsocl)_.lru/elaS1aa9
bubnnoreka [JOK
33 Howsrue o romoterin https://m.edsogru/ 14e6241d
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubmuorexa [JOK

VYrnoBoit k03 UIHEHT U

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




CBOOOIHBIN YJICH, UX
T€OMETPUUYECKUN CMBICIT

VYpaBHeHure NpSIMOil Ha TIJIOCKOCTH.

VYrioBoit koahduiueHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fadfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 HEPIEHINKYIIPHOCTD IPIMBIX buGnnorexa LIOK
PHCHAMKYIP p hitps:/m.eds00.ru/6d686658
(uepes yriioBoit ko3 uireHT)
bu6mmoreka [IOK
38 N
PaBHCHHUE OKPYHHOCTH hitps:/m.edsoo.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPVIKHOCTEN U IIPSAMBIX B bubmmorexa LHOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmorexa ITOK
by P hitps://m.edso0.ru/5777b234
KOOpJIMHATaX
A1 ®opmyna pacCTOSHUS OT TOUKH J10 bubnuoreka [IOK
PAMOM https://m.edsoo.ru/5ffdeecd
[Tnomane mapaxierorpaMmMa B
42 KOO I/IHaTa)? HOH}ITI/IE 00 bubmmorera [TOK
pA S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAAN
[IpumeHneHnne MeTo1a KOOpIUHAT B
43 OPaKTHYECKN-OPUEHTUPOBAHHBIX bubmiorexa LIOK
p p p https://m.edsoo.ru/7b10a3as
FeOMETPUUECKHX 3a7auax
m KonTponbhas pabota no teme bubmuoreka [IOK

"Metoxa koopauHaT"

https://m.edsoo.ru/b1271082




bu6mmoreka [IOK

45 Beiropst Ha mockocTH https://m.edsoo.ru/bd9a630e
CrioxeHue ¥ BbIUUTAaHUE BEKTOPOB BuGmiorexa LIOK
46 — 1PaBuia TpeyroIbHitia 1 https://m.edsoo.ru/193ca346
napajuiejgorpamma
CliokeHHUE ¥ BBIUMTAHUE BEKTOPOB BuGmiorexa LIOK
u
47 - paBiLIa TPEYTOILHHUKA U https://m.edsoo.ru/01d8ebal
napajuiejgorpamma
bubmuorexa [JOK
48 YMHO)KCHHE BEKTOPA HA YHCIIO https://m.edsoo.ru/e540d478
49 K bubmuorexa [JOK
OOp/HMHATBI BEKTOPA https://m.edso00.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, BuGmiorexa LIOK
u
>0 YMHOMCHHE BEKTOpA Ha HHCIO B https://m.edso0.ru/c492667b
KOOpJAMHATAX
CnoxeHue ¥ BbIUNTaHUE BEKTOPOB, BuGmiorexa LIOK
>l YMHOYMCHHE BEKTOpa Ha HHCIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATAX
50 [IpuMeHeHne BEKTOpOB B (PU3HUKE, bubnuoreka [JOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnoreka [JOK
Paznoxxenust BEeKTOpOB 10 Oa3ucy https://m.edsoo0.ru/757b9b30
54 [TonsiTue o0 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
PaznoxxeHus BeKTOpoOB 1o 6a3ucy https://m.edsoo.ru/cfe5295¢e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
56 CxkansipHO€ MPON3BEICHNE bubnmoreka [JOK

BEKTOPOB, TEOMETPUYECKUN CMBICIT

https://m.edsoo.ru/afb9a2a0




H BBIPAXCHUE B JICKAPTOBBIX

KOOpJAMHATAX
57 JucTpruOyTUBHOCTD CKAJIIPHOTO bubnmoreka [JOK
[IPOU3BEACHUS https://m.edsoo.ru/Obcd3387
53 CxkansipHo€ Mpou3BEICHUE U bubnnoreka [HOK
MpOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHue CKaJIIpHOTO
59 IIPOU3BEACHUS BEKTOPOB 11 bubmmnorexa [IOK
P 4 POB /& https://m.edsoo.ru/9d7b1240
HAXOXKJICHUS JIJTUH U YTJIOB
[IpumeHeHue CKaJIIpHOTO
60 IPOU3BEICHUSA BEKTOPOB I bubmmorexa LHOK
p e POB 2 https://m.eds00.ru/99791584
HAXOXJICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasipHOro
61 POU3BEICHUSI BEKTOPOB I bubmmorexa LHOK
POHSBEA POB A hitps:/m.eds0o.ru/894¢1248
HAXOX/ICHUS JUIUH U YTIIOB
Pemenne reomeTpuueckux 3aaad ¢
62 IIOMOIILIO CKAJISIPHOT'O bubmorexa LHOK
HI p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemienne reomerpuueckux 3aaad ¢
63 IIOMOIIIBI0 CKAIIPHOTO bubnmnorexa [IOK
m p https://m.edsoo.ru/75a5¢e4a7
MIPOU3BEICHUS
64 Konrponbnas pabora no reme bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCIICHHE UX BJICMCHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

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




67 [IpaBuiibHBIE MHOTOYTOJILHUKH, bubnunoreka [JOK
BBIYHMCJICHHE UX 3JICMCHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK
BBIYHCJIICHUE UX 3JIECMECHTOB https://m.edsoo.ru/al6£6e98
69 Ywuceiio © 1 JIUHA 0K HOCTH bubmoreia HOK
A Py https://m.edsoo.ru/78b4dc48
70 Ywuceiio © 1 JIUHA 0K HOCTH bubmorexa HOK
A Py https://m.edsoo.ru/825e73c7
71 JUIMHa OyTH OKPYKHOCTHU bubmmorexa LHOK
AT py https://m.edsoo.ru/3¢2983f9
bubmuorexa [JOK
72
Homia YT OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubmuorexa [JOK
73 P
a/iMaHHai Mepa yria https://m.edsoo.ru/d3b68dca
bubmuorexa [JOK
74 Pagmnannas mepa a
JIMAHHAT Mepa yIT https://m.eds00.ru/e97f0369
75 [Inomaap Kpyra u ero 3JeMeHTOB bubnuoreka [IOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Imomane Kpyra u €ro 3J€MEHTOB bubnnoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 riomazaei Guryp, BKIFOYAIOIINX bubmorexa LIOK
Ha M H htps://m.edsoo.ru/1§673d06
AJIEMEHTHI KpyTa
Briuucnenue nepumMeTpoB u
N bubmuorexa [JOK
79 wiomanen Guryp, BKIFOYAIOIINX

3JIEMEHTHI Kpyra

https://m.edsoo.ru/a4bcd171




20 KonTponbnas o teme "Jyinna bubmuorexa [JOK
OKpPY’KHOCTH M IIoIaab kpyra" https://m.edsoo0.ru/0353e638
81 LenTpasnibHasi cCHMMETpUs bubmorexa HOK
https://m.edsoo.ru/e63ff8f2
2 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypst https://m.edsoo.ru/5dbbfd 1f
bubmuorexa [JOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 OceBas cummeTpHA https://m.edsogru/deSf 1903
[ToBTOpEeHME B 000OIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/46bcel128
Kypca
26 ®urypsl, CHMMETPUYHBIE bubnnorexa [HOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6mmoreka [IOK
87 Hapanenbibilt neperoc https://m.edsogru/3b681983
88 IloHsgaTHE ABMIKEHHUS U €T0 CBOMCTBA bubmmorera [TOK
https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
89 Papenctso puryp https://m.edsogru/aba7d464
[IposiBeHUs1 CHMMETpPUU B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edsoo.ru/92b823fd
ApPXUTEKTYype
01 Kommo3unuu npuxkeHuit bu6mmorexa [IOK

(mpocTeiiiue npuMepsl)

https://m.edsoo.ru/2a4a2bag




[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

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

93 Peienue 3aiad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/c58e409¢
Kypca
[ToBTOpEeHME B 00O0MIIEHNE.

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

95 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBA3U MEXAY pa3IMYHBIMUA TEMaMU https://m.edsoo.ru/a78455¢c5
Kypca
[ToBTOpenue u 060061IEHNE.

96 Pemenue 3aga4, WILITFOCTPUPYIOIIUX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHBIMHA TEMaMU https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpEeHue u 060061IEeHNE.

97 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubnuotexa [JOK
CBSI3U MEXAY pa3IMYHbIMHA TEMaMU https://m.edsoo.ru/6383d98a
Kypca
[ToBTOpeHme u 0600IIEHNE.

08 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK

CBSI3U MEXIY pPa3IU4YHBIMUA TEMaMHU
Kypca

https://m.edsoo.ru/89c¢5365f




99

100

101

102

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

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

Kypca
Wrorosas koHTpoJsibHasA paboTa
[ToBTOpEeHME B 00O0MIIEHNE.

Pemenue 3ala4, HJUTIOCTPUPYIOLIUX
CBsA3U MCXKIY Pa3IMYHbIMHA TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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

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

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

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







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

['eomeTpus

6.1

Pacno3naBare H3y4yeHHBIE TE€OMETPUYECKHE (QUTYpBI, ONPEACTATh HUX
B3aMMHOE PpACIOJOXKEHHE, H300pakaTh TIeoMeTpuYecKue (Urypsl,
BBITOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MeEpSTh JINHEHHBIE U YTIIOBBIE
BeIMYMHBL. PemaTh 3amauu Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEIUYMH

yTJI0B

6.2

Jenate rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEIMYMH IPEAMETOB B
peabHO# KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTth pasmepsl
3TUX 00BEKTOB MO MOPSJIKY BEITUYUHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/iadam

ITonb30oBaTbcd NpHU3HAKAMM PABCHCTBA TPEYTOJILHUKOB, HCIIOIb30BATh
NPU3HAKU U CBOICTBAa PaBHOOEIPEHHBIX TPEYrOJbHUKOB IIPU pEIIECHUH
3a1a4

[IpoBoauTh JIOTUYECKHE paccyXJIeHUs c HCIIOJIb30BAaHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonb30BaTbesl MpU3HAKAMKM PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MeJuaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSMOYIOJIbHOTO
TPEYrojbHHUKa, B PEIIEHUH FEOMETPUUECKUX 3aj1au

OnpenensaTs NapauleIbHOCTh NPAMBIX C HNOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTh NapajljIeIbHOCTh MPSIMBIX C
MMOMOIIBI0 PAaBEHCTBA PACCTOSHUI OT TOYEK OAHOM MHPSIMOM 110 TOYEK
JIpYrou npsaMou

Penrate 3amaun Ha KieT4aToOMn 6YM3.F€

6.9

HpOBO)II/ITI) BBIYHMCJICHHUA U HaAXOAUTh YHCJIOBBIC U 6yKBeHHI)IC 3HaA4YCHUA
YIJI0OB B TCOMETPHUYCCKUX 3aaadaxX C HCIOJIb30BAHUEM CYMMbBI YIJIOB
TPECYTrOJIbHUKOB U MHOT'OYT'OJIBHUKOB, CBOICTB YrJioB, O6p8.30BaHHLIX npu
NnepeceyCHu  ABYX napajluICJIbHBIX  IMPAMBIX CCKyTJ.ICﬁ. Pemarn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHHUC YIJIOB

6.10

Branete NOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEAEIAThH
OHMCCEeKTpUCYy yIiia M CEpPelMHHBIM NEepIeHIUKYIsIp K OTpPe3Ky Kak
F€OMETPUUYECKHUE MECTA TOYEK




6.11

DopMynMpOBaTH OMPEAEICHUS OKPYKHOCTH U KpPyra, XOpJAbl U AUaMeTpa
OKPY’KHOCTH, IIOJIb30BAaTbCA MX CBOMCTBAMHU. YMETh IHPUMEHSATH 3TH
CBOICTBA IIPU PELICHUHU 3324

6.12

Biaymets nousiTieM ONMUCAaHHON OKOJIO TPEYTOJbHUKA OKPYXHOCTH, YMETh
HaxoauTh € meHTp. [lonmp3oBaThesl akTaMu O TOM, YTO OMCCEKTPHUCHI
VIJIOB TPEYTroJbHUKA TMEPECeKaloTCsl B OJIHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIICHIUKYIISIPHI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJTHOH TOYKE

6.13

Bnagets nonsTHEM KacaTelbHOM K OKPYKHOCTH, [10JIb30BaThCs TEOPEMOM
0 NEPIEHIUKYJIIPHOCTH KacaTeIbHON U paauyca, IPOBEAEHHOIO K TOUKE
KacaHus

6.14

6.15

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

ITonw30BaThCsA HpOCTCﬁH.IHMPI IreOMETPUICCKUMU HECpaBCHCTBaMu,
IIOHHUMAThb UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

[TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C TOMOUIBIO IIUPKYIIS
U JUHEWKU

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJII)HOI71 nporpaMmmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

Pacno3HaBaTe OCHOBHEIE BHIBI LIeT]i»I]f)éX}’l’OJ’I]&»HI/IKOB, nx OSJICMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMU IIpH pCHICHUU I'COMCTPUICCKUX 3a4a4

6.2

6.3

6.4

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHHS MEINAaH TPEyrojabHUKa (IIEeHTpa
Macc) B PEIICHUH 3a]1a4

Brnagers nossTHEM CpegHEH JMHUM TPEYTOJbHMKAa W Tpalelnuw,
IPUMEHATh HUX CBOMCTBA IIpH pEIIEHUH TE€OMETPUYECKUX 3a]ad.
[Tons3oBarbest Teopemoit danmeca M TEOpeMON O NPONMOPUUOHAIBHBIX
OTpPE3Kax, MIPUMEHATH UX IJIA PCIICHUSA MIPAKTHYCCKUX 3a1a4

[TpuMeHsATH  OpU3HAKW  [MOAOOUS  TPEYrOJbHUKOB B pEIIEHUH
TEOMETPUUECKUX 3a7a4

6.5

[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
MMPAKTUYCCKUX 3a7da4. CTpOI/ITB MaTEMAaTUYCCKYIO MOACIIb B MPAKTUYCCKHUX
3a/1a4ax, CaMOCTOSITENIBHO AENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

Brnamerp nNOHATHSAMH CHHYCAa, KOCMHyCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHHUKa. [101p30BaThCsl ATUMU MOHATHAMM JUIS
pELICHUS IPAKTUYECKUX 3a1a4




6.7

Bobaucnare  (pa3nuuHbIME - crioco0amH) IUIOIIAAL TPEYrojbHHKA H
IJIOMIAIM  MHOTOYTOJIbHBIX  Guryp (MONB3ysiCh, TAE HEOOXOIUMO,
KaJIbKYJISITOpOM). [IpUMEHSTh TOJy4YEeHHBICE YMEHHS B TPAKTHYCCKUX
3ajagax

6.8

Buamers NOHATHAMHM BIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaxX, yIilax MEKIy XOpAaMHU (CEKYLLIUMU) U yTIie
MEXy KacaTeJIbHOM U XOpAOH IPU PEIIEHUU N'€OMETPUUECKUX 3a1a4

6.9

6.10

Biamers NOHATHEM  ONMCAHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJBHUKA IIPU PELICHUU 33124

[IpuMeHsATh MOTyYeHHBIE 3HAaHHUS HA IPAKTHKE — CTPOUTh MaTEMaTH4eCKUe
MOZETH ISl 3a/ad peaJbHON XM3HM M MPOBOAWUTH COOTBETCTBYIOILHUE
BBIYHCIICHUS C TPUMEHEHUEM MOJJ00USN TPUTOHOMETPHUH (IOJIb3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSiEeMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 001ero 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLIUHU OCTPBIX YIJIOB, HaXOIUTh C HUX
IOMOILBIO  PA3JIMYHBbIE 3JIEMEHThl IPSIMOYTOJbHOI'O TPEYrojbHHUKA
(«pelieHne MpPSMOYTOJBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ momoribio
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 7151 HETaOJMYHBIX 3HAYEHU I

ITons3oBaThCs (bOpMy.]IaMI/I MMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOIIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbl CHUHYCOB H KOCHUHYCOB [JIsI HAXOKIACHUA
Pa3IMYHBIX 3JICMCHTOB TPCYrOJIbHHUKA (<<pemeHHe TpeyTO.]'ILHI/IKOB»),
IMPUMCHATH UX IIPHU PCIICHHUU I'€OMCTPHUICCKUX 3a1a1d

6.4

6.5

Brnaners moHsATHAMH TpeoOpa3oBaHUS TOJ00HS, COOTBETCTBEHHBIX
9MeMEHTOB To00HBIX (¢uryp. Ilombp3oBaThbes CBOMCTBaMU MOAO0US
MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH UIMHBI U HAXOAWTH YIJBI Y
nonoOupIx Quryp. IlpuMeHATH cBoiCTBa TOMO0MS B MPAKTUYECKUX
3a/1a4ax. YMeTh IPUBOJUTH MPUMEPHI MTOJO0OHBIX (GUTYP B OKPYXKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TPOM3BEIACHHUM OTPE3KOB XOpHA, O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOU

6.6

[Tonb30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUYECKUI U (pU3HUecKuit
CMBICJI, IPUMEHSTH UX B PEIICHUN T€OMETPUYECKUX M (PU3NUECKUX 3a]1a4.




[IpumeHATHh CKAIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKACHUS JIIUH U
YIJIOB

6.7

6.8

6.9

ITonap30BaThCs MCTOJOM KOOpAWHAT Ha INUIOCKOCTH, HNPHUMCHATH €TI0 B
PCHICHUN TCOMCTPUICCKUX U ITPAKTHUYCCKUX 3a1a1

Brnazsets noHATUSMEU IPABHIILHOTO MHOTOYTOJIbHUKA, TUHBI OKPY>KHOCTH,
JUIMHBI JAYTU OKPYXKHOCTU W PaJlMaHHOW MEphl yria, YMETh BBIYUCISTH
wionmaab Kpyra u ero yacteil. IlpuMeHATH mHodyyeHHBIE YMEHHS B
MPaKTUYECKHUX 3a/1auax

Haxoauth ocu WM HEHTPhl CUMMETPUH (GUTYp, MPUMEHSTH IBUKCHUS
IUIOCKOCTH B MPOCTEHUIINX CITydasix

6.10

[TpumeHsTh OMTydYeHHBIC 3HAHUS HA TPAKTUKE — CTPOUTH MAaTEMaTHICCKHE
MOJIeTM IS 3a7ad PealbHOW JKU3HM W TIPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUSI C TIPUMEHEHUEM TOI00USN TPUTOHOMETPHUCCKUX (DYHKIIHIA
(MonB3ysICh, I7Ie HEOOXO0IUMO, KABKYIISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauanbnubie nonstua reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yrioB. BeprukaibHble U CMexHBIE Yyribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojpHUK. [TapamienpsHoCTh U NEPIEHUKYIIPHOCTD PSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCeBOW cumMmeTpuH. [Ipumepsl
' CUMMETPHUH B OKPYKAIOILEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, Mennana, OucceKkTpuca, X CBOHCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyrosbHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKU paBHOOEAPEHHOIo TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBolicTBa M NpU3HAKKU NapajuleNdbHBIX NpsAMbIX. CymMMa YIJIOB TpEyrojibHHKA.
' BHemnue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyroinbHUK. CBONHCTBO  MeIUaHbl  MPSMOYIOJIBHOTO
6.7 TPEyroJIbHUKA, IPOBEAEHHOW K  runoreHys3e. IIpusHaku  paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYronbHBIN TPeYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJINHE
6.8 JIOMaHOH, TeopeMa o OousiblieM yriae M OoJblIeld CTOPOHE TpPEeyrojJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma U CEpeIMHHBIN
' MIEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTh U KPYT, XOpJIa U TMaMeTp, UX CBOMCTBa. B3anmHoe pacmonoxeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas U cexyasi K OKpyKHOCTH
6.11 OxpyKHOCTb, BINHCaHHas B Yyrol. BrucaHHas M oOnucaHHas OKPYKHOCTH
’ TPEYTOJIbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ cBoiicTBa M npusHaku. [IpsamoyronbHas
' Tpanewus
6.4 Meron ynBoenuss Menuanbl. LleHTpansHas cumMmerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue MMHUM TpeyroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tomobue TpeyrombHUKOB, Ko3(hduument mnomodus. Ilpusznaku momodus
' TpeyroiabHUKOB. [IpruMeHeHne nogo0us pH PelIeHUH MPAKTUIECKUX 3a/1a4
6.7 ®opmyiibl 1J1s IUIOIAAN TPEYroJdbHUKA, apayieslorpaMMa, poMba U Tpanenuu
6.8 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHOImIEHHE IUIOIIAAEH
' nOJO00HBIX puUryp
6.9 Beruucnenue miomanei TpeyrojJbHUKOB M MHOIOYIOJBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
’ IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yrjia MpSIMOYrOJbHOTO TPEYroJibHUKA.
6.11 OCHOBHOE TPUIOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnicanHble U LEHTpaJbHBIE YIJIbI, YIOJI MEXKIY KacaTeabHOW U XOpIOil. YTkl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YETBIPEX YT OIbHUKH
6.14 B3anMHoe pacnosnoxenue IByx okpyxHoctei. Kacanue okpyxuocteid. O0mme
’ KacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, Tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyrompHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHune
’ MIPAKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogobus. [1ogo01e COOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 Impou3BENEHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
’ CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, mmHa (MOAyNb) BEKTOpPA, COHANPABICHHBIE BEKTOPHI, POTHBOMOI0XKHO
6.5 HaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB,

Oorcpanu HaJl BCKTOpPAMMH. Paznoxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBIM
BCKTOpaMm




Koopaunatsl BekTopa. CKalsipHOE IPOU3BEAECHUE BEKTOPOB, NPUMEHEHHE JUIs

66 HAax0>JICHHUs JIJTUH U YIJIOB
JlexapToBbl KOOpAMHATHI HA IJIOCKOCTH. YPAaBHEHMs NPAMOW U OKPYKHOCTH B

6.7 KOOpJMHATAX, MEPECEUEHUE OKPYKHOCTEM M NPSAMBIX. MeEToa KOOpAMHAT U €ro
IIPUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 JlinHa okpyxHocTU. I'panycHas U paauaHHas Mepa yria, BbIUHMCICHHUE JUIMH JyT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBUKeHHsI IUIOCKOCTHM M BHYTPEHHUE CUMMETpuu Guryp (siaeMeHTapHbIe

npeacrasnenus). [lapamnensusiii nepenoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y1bTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXECTBO, IOJMHOXECTBO,
orepanuu HaJl MHOKECTBAMH; YMEHHE OIEpPUPOBATH MOHATUSIMU: Tpad,
CBSI3HBIU rpad, AepeBo, UK, IPUMEHSTh UX IIPU PELICHUH 33]]a4; yMEHUE
UCIIONIb30BaTh TIpaduueckoe MpeiCcTaBiIeHHEe MHOXECTB JUIsl OMHUCAHUs
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IPEIMETOB

YMeHue OIICPHUPOBATL IOHATHUAMMH: OIPCACICHUC, AKCHOMA, TCOPCMa,
JOKa3aTCJIbCTBO, YMCHUC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHue onepupoBaTh IOHATHUSMHU: HATypaJbHOE YHCIO, IIPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTb HaTypaJIbHBIX YMCEJl, IPU3HAKYU JEIUMOCTH,
LEJIOE YUCII0, MOJLYJIb YHCIIA, OOBIKHOBEHHAs! Ipo0b U JIeCSITUYHAs IpOOb,
CTaHJApPTHBIN BUJI YKMCJIA, PALIUOHAIBHOE YHCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTHyecKuil KBaJpaTHbI KOpPEHb, YMEHHME BBINOIHATH JEHCTBUS C
YUCJIaMH, CPABHUBATH U YIOPSAAOYMBATH YMCIIA, NIPEACTABIIATh YUCHIA HA
KOOPJIMHATHON NIPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JEJaTh NPUKUIKY H
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBarb NOHATHUSAMU: CTENEHb C LEJNBbIM IOKa3aTeIeM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYIEH, ajreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTeNeHu OoJiblie
€IMHUIIBI; YMEHHUE BBITIOJHATH PAacu€Thl MO GopMyiiam, Ipeodpa3oBaHus
HEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH,
PAa3JIO)KEHUE MHOTOUYJIEHA HA MHOXKUTEIIN, B TOM YUCJIE C UCIIOJIb30BAaHUEM
dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJapaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh HMOHSTHSIMH: YHCIOBOE PAaBEHCTBO, YpaBHEHHUE C
OJIHOM NMEePEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
paliOHaJIbHBIE YpPaBHEHHS C OJHOM TEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX YpaBHEHWH, JMHEHHBIE HEpPaBeHCTBA M MX CHUCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 33]a4 U3 IPYTUX MPEAMETOB U NMPaKTUIECKUX
3aJa4; YMEHHE HUCI0JIb30BaTh KOOPAUHATHYIO MPSMYIO U KOOPJAUHATHYIO
IUIOCKOCTh JIJIs1 U300pakeHus pelIeHU ypaBHEHNUH, HEPAaBEHCTB U CUCTEM




YMeHue ornepupoBath MOHATHAMM: (YHKUMA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEKYTKH BO3PACTAHHS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HA4YeHUS (DYHKIMH; yMEHHE
ONEpUpPOBATh TOHATUSAMH: MpsMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMA, KBajpatuyHas (QYHKUOUSA, oOpaTHas NPONOPLUOHAIBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduKu yHKIHHA, UCTIOIB30BaTh
rpaduKy 71 OTPE/ICTCHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, A
pelIeHus 3a1a4 U3 JPYTruX YYeOHBIX MPEIMETOB M pEealbHOW KHU3HH;
yYMEHHUE BBIpaXaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMH

YMmeHune OIIEpUPOBATH HOHATHAMMU: [10CJIEI0BATENBHOCTb,
apudMeTHUecKasi U TEOMETPHUECKas MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pelIeHNH 33734, B TOM YHCIE 33aJad U3 JPYTruX y4eOHBIX MPEIMETOB M
pEATbHOM KU3HU

YMeHue pemaTh 3a/1a4M pa3HbIX TUIIOB (B TOM YHCIIE HA IPOLEHTHI, JOJIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIYT,
HaJIOTH, 3aJayud K3 oO0JIaCTU YIHPaBJIEHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS1, HEPABEHCTBA U
CUCTEMBI IIO YCIOBHMIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPCILIECHUE U
OLIEHUBATh MIPABJIONOA00HOCT NOJIYYEHHBIX PE3yJIbTaTOB

10

11

YMeHue onepupoBaTh NOHATUSAMU: (PUTYpa, TOUKA, OTPE30K, IpsIMast, 1y4,
JIOMaHasi, Yroj, MHOTOYI'OJbHHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PAaBHOCTOPOHHUN  TPEYrOJIbHUKH,  IPSIMOYTOJbHBIA  TPEYTrOJbHUK,
MeaMaHa, OMCCEKTpuca M BBICOTa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napaujienorpaMM,  pomM0, NPSAMOYTOJbHHUK,  KBaJpaT, Tpamleuus;
OKPYXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMH
burypamu; ymeHue peraTh 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAaXOXXJEHHE I'€OMETPUUYECKUX BEJIWYMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue omnepupoBaTh IMOHATHSAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD MPSIMBIX, YTOJI
MEXIy NpSAMbIMH, NEPHEHIUKYJSAp, HAKIOHHAsA, MPOEKIMs, Mojodue
¢buryp, momoOHble TPEYroJbHUKH, CUMMETPHsS OTHOCHTEIbHO TOYKH U
IOpsIMOM; yMEHHE pAaclo3HaBaTh pPABEHCTBO, CHUMMETPHUIO M M0ja00He
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPY>KaIOILIEM
Mupe

YMeHue onepupoBaTh MOHATUSMU: JJIUHA, PACCTOSHUE, Yroi (BeIHMYUHA
yria, CHHYC U KOCUHYC yIJIa TPE€YroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl NIPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTh (DOPMYIIBI IIEpUMETPa U IUIOIIAI MHOTOYTOJIbHUKOB, JJIMHBI
OKpPYKHOCTM W  IUIOUm[aAd  Kpyra, oObeMa  MNPSIMOYTOJIBHOIO
napajulefienunena;  yMEHWe  IPUMEHATh  IPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJIbHUKA, TEOPEMY




[Mugaropa, TpuroHoMeTpUYeCKHe COOTHOIICHUS Il BHIYMCICHUS JIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakaTh IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
NPOCTPAHCTBEHHBIE (UTYpbl OT pPYKH, C TIOMOILIBIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIbHOMY OIHCaHHIO

13

YMeHue onepupoBarh NOHATHAMU: NIPAMOYIOjIbHAsl CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIPHOE IIPOU3BEIECHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPIAMHATHI JJIs IPEACTABICHUS JaHHBIX U PELICHU 3a1a4, B
TOM YHCJIE U3 APYrUX y4eOHBIX MPEAMETOB U PEAbHOM KU3HH

14

VMeHHe onepupoBaTh MOHATUSIMH: CTOJIOMKOBBIC U KPYTOBBIC THArPaMMBbI,
TaONIMIBI, CpelaHee apuMEeTHUecKoe, MeauaHa, HauOoNblIee W
HaMMEHBIIICE 3HAUCHHS, pa3MaxX YHCIIOBOrO0 Habopa, yMEHHE H3BJICKATD,
UHTEPIPETHUPOBATH M MIPe0OPa30BhIBATh HHPOPMAILIUIO, MTPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JUarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTEPUCTHKH
peaNbHBIX IMPOIECCOB M SBJICHUI;, YMEHHE paclo3HaBaTh H3MEHUYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIIy4alHbIM ONBIT (CiydalHBIN
OKCIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIIEMEHTAPHBIA  HCXON)
CIIy4aifHOTO OTIBITA, CIYy4allHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSITHOCTH  CIy4alHBIX COOBITUH B  OmBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PellaTh 3a1a4K
METO/I0OM OpraHM30BaHHOIO Iepedopa M C MCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHME OILIEHMBaThb BEPOATHOCTH peabHBIX COOBITUH U
SBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY’KalollleM MHpE M B >KU3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSIX
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YMeHnue BLI6I/IpaTB HO)IXO)IHH_II/Iﬁ H3y‘leHHHﬁ MCTOJ JJI1 pCHICHUA 3a1a1U,
MMPUBOJAUTE HNPHUMEPBI MATEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUpoacC U
JKU3HH, PACIO3HaBaTb IMPOSABIICHHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC,
OIMUCBIBATH OTACJIBHBLIC BBIAAIOMIMCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHUA MAaTEMATUKU KaK HAYKU, IPUBOAUTE MPUMEPHEI MATEMATHUYCCKUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BC@MHpHOfI HCTOpUHN




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

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
1 Hucna u BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT
12 OOBIKHOBEHHBIC M JECSITHUYHBIC JTPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Panmonaneubie uncna. Apudmernyeckue onepanuy ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenbHbie 4ucla. ApudMeThdecKkue oOrepanud ¢ JCHCTBUTEIbHBIMH
' YHCIIaMU
L5 [Tpubnuxennbie BBI‘II/IUCJIeHI/I}I, npaBuja OKPYIJEHUs, MPUKUAKA M OLICHKa
pe3ysbTaTa BEIYUCICHUN
2 AnreOpandecKkue BbIpaKEHUS
2.1 bykBeHHble BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
’9 Crenens ¢ uenbsiM nokasareneM. CTeneHs ¢ pauoHalIbHbIM oKa3zareneM. CBOMCTBa
' CTETEeHH
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECCKUMU

23 KOPHSIMH HAaTypaibHOU CTEICHH
3 VYpaBHEHUsI U HEPABEHCTBA

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

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

3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucaoBbIe TOCIIEN0BATEILHOCTH

4.1 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus OCIIeI0BATEIbHOCTEH

4.2 ApudmeTrnueckas u reomeTpudeckas nporpeccuu. opmMyia CI0KHBIX MPOIIEHTOB

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

>1. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiiee n HaumeHblee 3Ha4YeHUEe (PYHKIIUN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH
6.1 Koopnunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1

I'eomerpuueckue GUrypsl 1 UX CBOICTBA

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




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. 'eomeTtpusi: 7 - 9-e kitacchl: 6a30BbIi ypOBeHb: yueOHUK; 14-¢
nsnanue, nepepadoranHoe Aranacsa JI.C., byty3os B.®., Kagomies C.b. u mp.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

JLLW. 3BaBuu, E.B. IlotockyeB. TecThl mo reomerpun K yueOHuky JI.C.
ArtanacsiHa 7-9 knaccel

Kypnan "Maremarnka B mkoJe"

Maremartuka.py

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

caiit Undoypok.py:

https://infourok.ru/biblioteka/geometriya/klass-7
https://infourok.ru/biblioteka/geometriya/klass-8
https://infourok.ru/biblioteka/geometriya/klass-9

CaiiT MyIbTHYpOK.pY:

https://multiurok.ru/all-files/geometria/?class=7



https://multiurok.ru/all-files/geometria/?class=8
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