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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX PAa3/EJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1EbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE PACIOJIOKEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXKJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE TOKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enpro M3y4eHUs: TEOMETPUU SBISIETCS UCIIOJIB30BAaHUE €€ KaK HHCTPYMEHTA
IIPU PEIICHUHN KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUAIOIIHNXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4YUTbCS — ONPEIEsATh
F€OMETPUYECKYI0 (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTU
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAaCCUUTHIBATH  HEOOXOAMMYIO  JIMHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mmepbl rapaxa JUuisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCA YYHUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKU3HEHHBIX CUTyallMd, TPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTh IMOJTYYEHHOTO PE3YJIbTATA.

Oco0eHHOCTh YyU4eOHOro Kypca yriryOJIEHHOTO U3YyYEHHUs] T€OMETPUU COCTOUT
B TOM, 4TO OOy4aronifecss He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YYaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHSI, MOMOTAIOIIME MM YBEPEHHO NPUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX IPEIMETax, MPekIe BCero pu3nke U nHpHoOpMaTHKe,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMU 3HAHUAMH MPU PELICHUH NPAKTUYECKUX
3a/ay.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3y4aercsi yriayOa&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC pa3ciibl
conepxkanus: «Hawanma  reomerpum», «TpeyronbHukn», «OKpYyXHOCTBY,
«YeTtbipéxyronbHukuy, «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», a
Takxke «MeTton koopauHaty, «Bexkrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpuss» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezento), B
9 xnacce — 102 gaca (3 yaca B HeJIEIO).



COJAEPKXAHUE OBYUEHUA
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.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[mnHa momanon. MHoroyronsHuku. Ilepumerp
MHOTI'OYroJibHUKa. [IoOHsATHE O BBIYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoenus. MTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuKu

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca U BBICOTA
TPEYTrOJbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYIKAIOIEM MUPE.

IMapasanensHbie npsimble. CyMMa yrji0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBkimna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
IIPU3HAKK NapajuleNbHbIX NpsAMbIX. CyMMa yIJIOB TpEyrojabHUKa. BHENIHUE yriibl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJAbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHON K
runotenyse. [IpaMoyronbHblid TPEYroJbHUK C yIiioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, nMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEHUE OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCAaHHas B
yrou. [Ipocreiiimme mocTpoeHus ¢ MOMOIIBIO HUPKYJIS U JIUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMeTpuYecKrue Mmecra Toudek. OnucaHHas OKPYKXHOCTb TPEYrOJbHHUKA, €€
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 cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKu. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPAIICLH.

CpenHsas nUHUSL TPEYTrOJbHUKA. METOll yABOEHUS MEAUAaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHuu MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITono0ue

[Togobue TtpeyronpbHUKOB, KodhdunueHnt mnomodus. I[lpusnaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHne nomo0usi NpU PpPELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsarne o rmromaau. CBoOMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiimme GopMyIbl s MIIOMIAN TPEYTOJNIbHIKA, IMapajuieorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOIICHHUE TUIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

DJIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHT'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJIbHOIO
TpeyroibHuka. TpuroHomerpuueckue ¢Gynkiuu yrimoB B 30°, 45° u 60°.
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT01bHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YTIIIbI, YrOJd MEXKIy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyIIMMH. BIucCaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YeTHIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacaTrelabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  TOXKIIECTBO. @opmynbl  npuBeneHus.  PemeHue
TPEYTroJbHUKOB. TeopemMa KOCHHYCOB M TEOpeMa CHHYCOB. PemeHue
NPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl g [UIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomo6a, tpaneuuun. Popmyna ['epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEICHHHU OTPE3KOB CEKYIIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3agad. Teopembl UeBbl U Menenas. [lonstue o roMoTeTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIOBOM KOA((UIMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHA CcMbICH. [lapajienpHOCTh W NEPHEHAMKYJISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKH A0 Ipsimoid. Ilnomans
napajjienorpaMma B KOOpPJAMHATaX, MOHSITHE 00 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopbl

BekrTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiIa
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyoxeHuss BEKTOPOB MO 0Oasucy.
CkansipHo€ TPOU3BEIACHUE BEKTOPOB, F'€OMETPUUECKUI CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTaX. JUCTpUOYTHUBHOCTh CKaJSPHOIO IPOU3BEACHUS.
CkansipHO€  TpPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEACHUSI BEKTOPOB Ul HAXOXKIECHMS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIAPHOIO MPOU3BEACHUSI.

JIJIMHA OKPYKHOCTH M IUIOLIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEPEHUH IITMHBI OKPYKHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cumMeTpuuHble (urypsl. [ToBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwkeHuss U ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IIPUPOJE, >KUBOIMCH, CKYJIBOType, apxurekrype. Kommosunumn
IBUKEHUM (mpocTeiiue npuMepsl). [[pumeHeHe B reOMEeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl 110  MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAJAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AESATEIBHOCTH YYEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON MNpodecCHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTel HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, TANOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEI0BATEIbCKON A TENbHOCTH;

6) ¢pusnueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peErysapHas ¢uzndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW U1 PEUICHUS 33/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaloIleH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPoOJIeM U IMMyTeH UX pPeIIeHNUs;

8) ajanranum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHOM M NPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETECHIIMU U3 OMBITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOEHHS MpOTrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTaNpeAMeTHbIE
pe3yJbTaThl, XapaKTEPU3YIOIIHECs OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JIEHCTBUSMH M YHUBEPCATbHBIMH PETYJISITUBHBIMU JECHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXJy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KiIaccu(HUKaIuy,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

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

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHNH IO aHAIOTHH;

pa3OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCIIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHUSA,
dopMynupoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEJOBAHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHUCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHUE IIPOIIECCa, a TaKXKE BHIIBUTATH
MPEATNOJIOKEHHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peUIeHU 3a1a4H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenctaBieHUuss UHGOpPMAIMUM M WILIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TharpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
HEeasIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh HJEH, HAICIICHHBIE Ha ITOUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBaHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIeATEIHHOCTH, TUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUILI padOT, JOTOBAapHBATHCS, OOCYXKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HWHBIE); BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI AJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3ajaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelleHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMH CaMOMPOBEPKHU, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pPE3yJIbTaTa JEATEIbHOCTH MOCTaBICHHOMN €U U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU NPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yeHus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MTPeIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpTEXkKU MO YCIOBHIO 3anaud. V3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYHH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IIPEIMETOB B
pealbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a9aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKACHUA C MCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUUYECKUX 3aaY.

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

Pemate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA NMEPIEHIUKYISP K OTPE3KY KaK TeOMETPUUECKHUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYXKHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSITh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

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

BrnaaeTs noHsATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHAUKYJISIPHOCTH KacaTeIbHOW U pajuyca, IPOBEIEHHOTO K TOYKE KacCaHHUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MOMOIIBIO IUPKYJIIS U
JIMHEUKHU.

K xoHmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH IIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a U npsMOYrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUSI MEIUAH TPEYTroJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagets moHsTHEM CpelHEN JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIEHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopeMy O IPONOPLUUOHATBHBIX OTPE3Kax, MIPUMEHSTh UX JJI PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl W HCHOJIB30BaTh MX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA00MS TPEYroiabHUKOB, Kod(duimueHrta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJbHUKOB. MIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAoOus U 0 MoaoOHBIX (urypax. ITosnb3oBaThCcsi MpU3HAKaAMU
no00us TPEYroJIbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3eiBaTh U
OPUMEHSATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mo100ME B MPAKTUUECKUX 3aauax.

BeiBonuTh W UCHONB30BaTh mOpocTeilmue (GopMynbl A8 [UIOLIAad
TpeyrojbHHUKa, TapaiesorpaMMa, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMU
cnoco0aMu) IUIOIIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysCh, TIe HEOOXOMUMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHE ILIOMIAeH



NoOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 33aAad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTHUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIpakTU4YeCcKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3a/layax, CaMOCTOSITENIBHO JEJIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

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 MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOJAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOIyyuT CAEIyIOEe MPEIMETHBIC
PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbI JUTsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JUII HAXOXJIECHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPUMEHATH MX IS
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IpU PELICHUH TeOMETPUYECKUX 3anay. lIpuMeHsTh mnoJiydeHHbIE 3HAHUS MpH
PELIECHUH PAKTUYECKUX 3a1a4.

[IpuMeEHSATh TPUTOHOMETPHIO B 3aJja4aX HAa HAXOXKJICHHE IUIOIIA/IHA, BBIBOJUTh
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POPMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U IPUMEHATh (hopmyny ['epoHa u
bopmyy JUIs TUIONIAAH BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NMerp mpeAcTaBiIeHHME O TOMOTETUH, NPUMEHATH B IPAKTUYECKHUX
CUTYaLHSIX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenas npyu pelieHny 3a1a4.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJIAX, yriax MeEXIy XOpAamH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaThb M MPUMEHATH TEOPEMBI O NPOU3BEAEHUU OTPE3KOB XOPIH, O
IIPOU3BEIEHUM OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biiamerp NOHATHUSMU YriaoBOro Kod3(pduiuueHta u
CBOOO/IHOTO 4JI€HA, MOHUMAaTh WX TE€OMETPUYECKHM CMBICI U CBSI3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemlatb METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAapPAJLIEIBHOCTBIO U
MEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTE M BIaneTh YpPAaBHEHHEM OKPYXKHOCTH. VCIIOJNB30BaTh METOJ
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, TUIOHIaAM TapajuieiorpaMma B
KOOpAMHATAX, UMETh IMOHATHE 00 OpUEHTHpPOBaHHOM Iowmaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M MNPAKTUYECKUX 3anad. I[IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh IpaBUIaMH TPEYTrOJbHUKA M MapaulesIorpaMMa.
Biianers NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

Nwmets npencrapienue o 0asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YyeHHbIE 3HAaHHUS B
NPOCTEUINX (PU3UYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JNUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpPOBaHUEM. [IpUMEHATH CKaJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH WU YIioB. Pemare reoMerpuyeckue 3agadv C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaIsIpHOE MPOU3BEAECHUE BEKTOPOB B
anredpanuecknx u (pU3ndecKux 3agavax.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. IIpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mnpencraBieHue O MpeoOpa3oBaHUU IJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, LEHTphl CUMMETpUU (Uryp, LEHTPhl MOBOPOTA, HAXOIUTh
KOMITO3UIIMM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

[IprMeEHATH MONYyYEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgpoBbie
Ne o/m P Konrpoabnbsie IIpakruueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 bubmorexa LIOK
p yp ) https://m.edsoo.ru/78¢c146¢c4
N3MepeHne reoMeTpruueCKUX BETMYUH
bubnunoreka LIOK
2 T 1 1
PEYTOIBHHKH ? https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB 15 | bubmmoreka [JOK
MHOT'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
4 IIpssmMoyToNIBHBIC TPEYTOJIbHUKHI 7 bubmmorera [OK
p i peyr https://m.edsoo.ru/78c146¢c4
bubmmoreka IIOK
5 r 5 1
COMCTPHHICCKHE HEPaBeHCTRA https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eomMeTpruueckue Mmecta
6 Touek. [locTpoeHus ¢ TTOMOIIBIO ITUPKYIIST 18 1 bubmmorera [OK
. p HIBIO THIPEY. https://m.edsoo.ru/78c146¢4
W IMHEHKHU
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 10 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
! HeTbipExyrobHikn 22 ! https://m.edsoo.ru/a5cb98eb
) MonoGue 16 1 bubmuoreka [JOK
https://m.edsoo.ru/a5cb98eb
bubmuoreka [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 13 | bubmmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/a5cb98eb
5 VYrsl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnorexa [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 10 | bu6nmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
! Petuetne Tpeyronpiinios 22 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
2 Tono6ue TpeyronbHikos 12 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Meron koopauHat 10 I https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 B 2 1
CKTOP®I 0 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
1 1
> JUTHHA OKPYKHOCTH H ILIOWAAE Kpyra 6 hitps://m.edsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHHS ILIOCKOCTH 0 hitps://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara JJleKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI

| Hcropust BO3HUKHOBEHUS U | bubnmoreka [JOK
pa3BUTUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHble TOHATHSA

2 reometrpuu. Touka, npsamast 1 bubmorexa LIOK

D > PAMAt, https://m_edsoo.ru/659¢4331
OTPE30K, Iy
HavanbHble TOHATHSA
3 reometpuu. Touka, mpsmast 1 Bubmmorexa LIOK
PHH. 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
ITousTHE 00 aKcHOME,

4 TeopeMe, T0Ka3aTelIbCTBE, | bu6mmoreka [JOK
ONpeAeJIeHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumHoe pacnonoxxenue

5 TOYEK Ha npsiMoil. M3mepenue 1 bubmuorexa [IOK
JUTHHBI OTPE3Ka, paCCTOSIHUE https://m.edsoo.ru/92b776f1
MEXIy TOUKaMU
B3aumuoe pacnonoxxenue

6 TOYEK Ha npsiMoil. M3mepenue | bubmuorexa [IOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.eds00.ru/9¢500788
MEXIy TOUKaMU

7 B3aumHoe pacnionoxenue | bubnuorexa [JOK
TO4YEK Ha npsmoil. Mzmepenue https://m.edsoo.ru/7f06e8ce




JJIMHBI OTPE3Ka, paCCTOSAHUC
MCKAY TOUKaAMU

[TonymnockocTs U yroi. Bussl

g - bubmuoreka [JOK
YITIOB. VISMCPCHUC BCIMIUH https://m.eds00.ru/36862bf3
YTJIOB
[TomymmockocTs U yroi. Bunast Butmorexa LIOK

? yrnos. Msmepenne semamnn https://m.edsoo.ru/2 1 ce4ff2
yIJIOB
[TomyrmockocTs U yroi. Bunbl Bu6moreka LIOK

10 yrnos. Msmepenne semamnn https://m.edsoo.ru/ce214e34
YTJI0B
BeprukanbHbie U CMEKHBIE BuGmorexa LOK

11 yriet. Hapamiensazie https://m.edsoo.ru/7399faea
MEePIEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE Butmorexa LIOK

12 yriet. HapamienbHbie 1 https://m.edsoo.ru/5¢2c0dff
NEPIEeHIUKYISIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa LIOK

N0

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPICHIUKYISIPHBIC TIPSIMbIC
BeprukanpHbie 1 CMEKHBIE BuGmorexa [IOK

HOJI

14 yrael. HapanneneHere n https://m.edsoo.ru/84ee61de
MePIEHINKYIISIPHBIE TIPSIMBIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwt. Tapannensuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

Bubaunorexa [IOK
16 buccekTpuca yria 1

https://m.edsoo.ru/da5e003c




bu6mmoreka [JOK

17 buccextpuca yria https://m.eds00.ru/557998af
bubmmorexa [IOK

18 buccexpuca yria https://m.edsogru/56a89l82

19 Jlomanasi. Buabl JIoMaHBIX. bubmuoreka [JOK
JlnvHa moMaHoi https://m.edsoo.ru/c84d7212

20 JlomaHas. Buabl ToOMaHbBIX. bubmuorexa [JOK
JnrHa 1oMaHOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsuuku. [lepumerp

)1 MHOroyrosiabHuka. [Ionsarue o bubmmorexa [IOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

” MHOroyrosiabHuka. [Iondarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

3 MHOroyrojbHuka. [lonsarue o bubnnorexa [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

24 MHoroyroisHuka. [Ionarue o bubnnoreka [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OyTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuorexa [IOK

BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'0YroJIbHUKax

https://m.edsoo.ru/3e269ed8




26 NHCTpyMEHTHI 1719 U3MEpPEHUI bubnnoreka [JOK
Y IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTBI U151 U3MEpEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.edso0o.ru/26b0a806
KonTtponsHast pabora o Teme
"Hauana reomerpumu.

)3 [Ipocreiinue reomerpuyeckue bubmmorexa [IOK
burypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
H3mepeHne reoMeTpu4ecKkux
Quryp"

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

30 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyrojIbHUKOB Bubmmorexa LIOK

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

3 ITepBslii 1 BTOPOU NPU3HAKU bu6nuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexa [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56¢c5a%b

34 [TepBblii 1 BTOPOI MIPU3HAKU bubmuorexa [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBrlii 1 BTOpPOil MpU3HAKU bubmuorexa [IOK
paBEeHCTBA TPEYroJIbHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOOEIpeHHbIE bubnmoreka [JOK

TPEYroJIbHUKU U X CBOICTBA

https://m.edsoo.ru/c59fdae9




18 PaBHoOepeHHBIC bubnnoreka [JOK
TPEYTOJIbBHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1¢c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bub6nuoreka [IOK
TPEYTroJIbHUKA https://m.edsoo.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnunoreka [JOK
TpeyrojabHUKa https://m.edsoo.ru/bf564ab7

42 Tpetuit npu3HaK paBeHCTBA bubmmoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/7a899¢49

44 Tpetwuit npu3HaK paBeHCTBA bubnmnoreka [JOK
TPEYTroIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0ceBOI

45 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
®@urypsl ¢ 0CeBOI

46 cummetpuen. [Ipumepst bubmuorexa [JOK
CHUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTponbhas pabota no teme bubnnorexa [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/6f0a9a78

bubmuoreka [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M PU3HAKU bubnmoreka [JOK

napaijaCIbHbIX IMPAMBIX

https://m.edsoo.ru/2cd69381




50 CBolicTBa ¥ MPU3HAKU bubnnoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M NpU3HAKU bubnmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U NpU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa M NpU3HAKU bubnunoreka [JOK
HapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubmmorexa [IOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa Bubmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroJbHUKa bubmorexa LIOK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yribsl TpeyrojibHHUKa bubnrorexa LIOK
https://m.edsoo.ru/bc409f4f
58 Baewnue yriel TpeyrojapHuKa Bubmmorexa LIOK
https://m.edsoo.ru/371cbel 1
CymMa BHYTPEHHUX YIJIOB
59 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHUX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOI'O https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHUX YIJIOB bubnuorexa [JOK

MHOTI'OYyroJIbHHKa U CymMMa

https://m.edsoo.ru/b75ede0e




BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuoreka [JOK

62 "1 .C
APAIICAILHOCTD. T-yNMa hitps://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmmorexa [IOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBa
64 MPSIMOYTOJIBHBIX bubmorexa HOK
PAMOYT https://m.edsoo.ru/Oe1544dc
TPEYrOJIHLHUKOB
65 [leprieHquKymIsIp U HAKJIOHHAS bubmmorexa [TOK
PHERIMIYIAP https:/m.edso0.ru/957310000000000
CBOICTBO MeIUaHbBI
66 HPSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3¢
CBOIICTBO MeIMaHbI
67 PSIMOYTOJIBHOTO bub6nuorexa [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/83fabf79
K THIIOTEHY3¢
68 [IpssiMOYTOIBHBIN TPEYTONBHUK bubmuorexa [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/52b57d0f
69 [IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnorexa [JOK
¢ yriom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOLIEHHS MEXTY
bubmuoreka [JOK
70 CTOPOHAMHU U yTiIaMHu

TpeyrojbHUKa

https://m.edsoo.ru/95db4 117




CooTHOIICHUS MCXKOY

bu6mmoreka [JOK

1
7 CTOPOHAMHU I ylTaMi https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCcTBO TpeyronapHUKA.
72 HepaBeHCTBo 0p JZ];HG bubnmorera [IOK
pasex A https:/m.eds00.ru/50fa9985
JIOMaHOU
HepasenctBo mexny
7 NEePHEHIUKYISIPOM U bubnmoreka [JOK
HaKJOHHOH. PaccTrosnue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 TIPSAMOM
KonTtponpsHast padora o
temaM "lIpssMoyronbHbIE
74 Toe onmfnm"yr bubmmoreka [JOK
TheyT : https://m.edsoo.ru/85f00be3
['eomerpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI bubnuoteka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI U bubnmnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnonoxxenue
77 OKPY>KHOCTH U TIPSIMOIA. bubnmoreka [JOK
Kacarenbnas u cexymas https://m.edsoo.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue
73 OKPYKHOCTH U IPSMOI. bubmuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
bub OK
79 B3aumuoe pacnonoxxenue nosmotera I

https://m.edsoo.ru/a52f2800




OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k

OKPYXHOCTHU
20 OKpyXHOCTh, BIUCAHHAs B bubnmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BHUCAHHAs B bubnmoreka [JOK
yro https://m.edsoo.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM
20 Mecre Touek. [Ipumepnl bubnuoreka [IOK
TeOMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa IIOCKOCTH
[loHsiTHE O reOMETPUYECKOM
23 Mecre Touek. [Ipumepbl bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
’4 OrnucaHHast OKPYKHOCTb bubnmnoreka [JOK
TPEYroJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
85 OrnucanHast OKPYXKHOCTb bubnuoteka [JOK
TPEyroJIbHUKA, €€ LICHTP https://m.edso0o.ru/c96254e9
Mertoz reoMeTpU4ECKUX MECT
bubmuorexa [JOK
86 TOYEK MPU PELICHUN
https://m.edsoo.ru/5894e7a4
reOMEeTPUUECKUX 3ajau
MeTo1 TeOMETPUYECKUX MECT
bubmuoreka [JOK
87 TOYEK IIPU PELICHUU
https://m.edsoo.ru/784342d1
reOMEeTPUUYECKUX 3ajau
MeTto1 TeOMETPUYECKUX MECT
bu6mmoreka [IOK
88 TOYEK IIPU PELICHUN

TCOMCTPHUYCCKUX 3aaayd

https://m.edsoo.ru/05853a22




&9

90

91

92

93

94

MeTtoa reoMeTpu4ecKuX MECT
TOYEK IIPU PELIECHUN
reOMETPUUYECKUX 3a/1a4

O06oCcHOBaHUS TPOCTEUIITUX
IIOCTPOEHUH, TNkl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYIIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbl 33141 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonTponbhas pabota mo Teme
"OKpy>KHOCTb.

FGOMeTpI/ILIeCKI/Ie MECTa TOUYCK.

ITocTpoeHus ¢ mOMOIIBIO
LHUPKYJIS U TMHEHKH"

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIIUX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca
[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3THIHBIMU TEMaMH

Kypca

bu6mmoreka [JOK
https://m.edso0.ru/6903dff0

bu6mmoreka [JOK
https://m.edsoo.ru/e511d730

bubnuoreka [JOK
https://m.edsoo.ru/f3bfbf74

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

bubmuoreka [JOK
https://m.edsoo.ru/fOe38fa3

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

95

[ToBTOpenue u o6o0IIeHNE.

bubmuoreka [JOK




96

97

98

99

100

Pemenne 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 000OIIEHNE.
Pemenue 3anau,
WUTIOCTPUPYIOIIHUX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpenue n o6obIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemenune 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXYy Pa3InIYHBIMH TEMaMHU

Kypca

https://m.edsoo.ru/7382bcc4

bu6mmoreka [JOK
https://m.edsoo.ru/a4f457ea

bubmuoreka [JOK
https://m.edsoo.ru/07e567¢l

bu6mmoreka [JOK
https://m.edsoo.ru/8a4b94e4

bu6mmoreka [JOK
https://m.edso00.ru/397d166b

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a




Ntoroas KOHTpoOJIbHAS bubnnoreka [JOK

101
pabora https://m.edsoo.ru/fd50754a

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amauq,

102 WJUTIOCTPUPYIOIINX CBSI3U 1
MEXYy Pa3InYHbIMH TEMaMHU

Kypca
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

bu6mmoreka [JOK
https://m.eds00.ru/971f7836

102 6 0




8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| [Tapannenorpamm, ero npu3Haku u | Bbu6moteka [JOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u | bubanorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamM, ero Npu3HaKku u 1 Bu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiapHUK, poMO, KBaipaT, UX | bubmuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsiMoyroiabHUK, poMO, KBaJpaT, UX ] bubmuorexa [IOK
IIPU3HAKU U CBOWCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBapaT, UX ] bubmuoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsist TMHUSA TPEyrojbHUKA 1 bubnmorexa LOK
pe peyr https://m.edsoo.ru/6e1bcbbb
bu6 OK
11 Cpenusist TMHUA TPEYroJIbHUKA 1 nosmorexa [

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




12 Tpanemus. PaBHoOeapenHast bubnmnoreka HOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TMHUS Tpaneuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Eﬁgggj;;gg};zeasos
17 Teopema Paneca bubmorexa HOK
https://m.edsoo.ru/a2402d2b
18 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsoc]fru/9cbcf96c
bubnmnoreka [HOK
21 L{enTpanbHO-CUMMETPUYHBIE QUTYPBHI hitps://m.c dsoc]fru 18578076a
2 KonTponbhas pabota no teme bubmuoreka [JOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
7 [Tonobue TpeyroabHUKOB, bubmuorexa [IOK
KO3 GUIIMEHT MoA00HS https://m.edsoo0.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(pGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku moo0Oust TpEYroIbHUKOB bubnmorexa LHOK

https://m.edsoo.ru/bbf2c3a6




bubnmoreka [IOK

26 ITpusnaiu noz00us TpEyromLHIKOR https://m.edsoo.ru/8db1 1£f7
Bu6mumoteka [JOK
27 ITpusnaiu nozo0us TpeyromLHIKOR https://m.edsofru/%dl 1d5b
Bu6mumoteka [JOK
28 [Tpusnaku no100us TPEYroIbHUKOB hitps://m.c dsofru 15242193
29 [Tpu3naku mo100us TPEYTrOIbHUKOB ngj;;f;;gﬁg?) 4c95f1
bubnnorexa [JOK
30 [Tpu3naku mo100us TPEYTrOIbHUKOB hitps://m.c dsogrou 13d1d9d16
31 [TpumeneHue mo1oous pH pelIeHun bubmmoreka [JOK
MPAKTAYECKUX 3a]1a4 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nmogo0Oust Mpu peIIeHUN bubmmoreka [JOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [TpumeHeHne nog00Ms TPU pELICHUN bubmuoreka [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [TpumeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nmogo0Oust MpU PeIICHUH bubmuorexa [IOK
MPaKTAYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [Tpumenenue nmoo0us NP peIIeHUH bubmuorexa [IOK
IIPaKTUYECKNX 3a71a4 https://m.edsoo.ru/d9159d9d
37 BBenenne noHaTus npeodpazoBaHus bu6muoreka [JOK
no00us U mMoJOOHBIX puUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue mromanu. CBoiicTBa bubnunoreka LIOK

ioniaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5b92e




40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPHUYECKUX QUTYP https://m.edsoo.ru/37a176¢0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJI0MIAJIEH TEOMETPUICCKUX DUTYP https://m.edso0.ru/6004265a
IIpocrenimue GopmMynsl A1 IIOMAIN
42 TI; OJIBHI/IKa(bHI; znnenor amMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/596ald0e
pomMba u Tpaneuuu
IIpocrenmue GopMyabl A IUIOMIAIU
43 Tpe OJIBHI/IKa(bHI; ayJIJIleO aMMIellI " bubmorexa HOK
peyr > 1ap P ’ https://m.edsoo.ru/f636de1f
pomMba u Tpaneuuu
[Ipocreiitme GopMyIIbl 1T ILIOMALN
P (popryet 1 tan bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocteiimme hbopMyIIbl AT ILIONIAAN
45 Tpe OJ'IBHI/IKa(leZ. znnejor aMMI;l ! bubmmorera [OK
peyr - 1ap pamMma, https://m.eds00.ru/e6458963
pomMOa ¥ Tpamnenuu
IIpocrenmue GopMyIbl IS IUIOMIAIN
46 Tpe OJIBHI/IKaq}HZ Z’J'IJ'ICJ'II[O aMMa bubmmorera [OK
peyr - 11ap fpamva, https://m.edsoo.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocreimue GopMyIIEl 1 IUIOIIAIN
47 Tpe OJIBHI/IKa(sz Znne;lo aMMI: " bubmorexa HOK
peyr > 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tpanenuu
IIpocreiimme hopMyIInl IS ILUIOIAAN
48 TI; OJ'IBHI/IKaq)HI:l ayﬂnefo aMML: ! bubmorexa HOK
peyr » ap P ’ https://m.edsoo.ru/8b93ctba
pomba u Tpanenuu
IIpocreiimme hopMyIInl IS ILUIOIAAN
P (popryset 1 tan but6mmoreka [IOK
49 TPEYroJIbHUKA, NTapajliesorpamma,

poMba u Tpaneuuu

https://m.edsoo.ru/c35t544d




[Ipocreiimue GopmMyIIbl IS TII0IIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [TOK
poM6a 1 TpanemH https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
!l HLioma; i MOROGHEIX GHryp https://m.edsoil.ru/d8638f34
bubnmnoreka HOK
32 Trontazi nox00HbIX GHryp https://m.edsof)l.ru/23830226
bubnnorexa [JOK
>3 Tlnowasw nozobHex Grryp https://m.edso:)_.lru/SeeZa7d4
54 KonTtponsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.eds0o0.ru/05f10573
bubnnorexa [JOK
35 Teopema Iuaropa https://m.edsof)_.lru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[IpHU PELICHUH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmnoreka HOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[IPYU PELICHUH MMPAKTUUYECKUX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopems [Tugaropa bubmuoreka [IOK
[IPHU PELICHNH MIPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Tugaropa bubmuoreka [JOK
[P PELICHUH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbIE OTPE3KU B bubmuorexa [IOK
HPsIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubmmoreka [JOK




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/l1ecbc886

64 [IponopunoHanbHbIE OTPE3KU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbBHUKE https://m.edsoo.ru/c0dc264b
65 [IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
NPSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT€HC OCTPOro yria bubmorexa LIOK
PoTo ¥I https://m.edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P yr https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHTE€HC U
69 KOTaHT€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
70 Tpuronomerpuueckne GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuyeckue GyHKINU bubmmnoreka HOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota no teme
72 "Teopema Iludaropa u Havana bubmmorexa [IOK
p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPHUHU
73 BrnircanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 BnucanHble v IEHTpaIbHBIE YTIIbI bubmmorexa LIOK
Hertp T https:/m.edsoo.ru/d0233fa0
75 Brniucannbie v LIEHTpaIbHBIE YTIIbI bubnuorexa [JOK




https://m.edsoo.ru/ccaee9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpIOoi bubmmorexa [IOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 Yrael MeXay XOpAaMU U CEKyLLIMMU buGnuorexa [IOK
https://m.edsoo.ru/022e729¢
80 Yrael MeXay XOpAaMu U CEKyLLIMMU Bubmiorexa OK
https://m.edsoo.ru/84a32a80
81 Brmcansabie 1 OIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
20 Brnircanablie U ONUCaHHbBIC bu6mmoreka IIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aabclad6
23 CBoiicTBa M IPU3HAKH BOIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubmuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa M IPU3HAKH BIUCAHHOTO bubnuotexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YeTBIPEXYTOIBHUKA https://m.edsoo.ru/0b0501a3
37 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEN https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocteit bubnmoreka [JOK




https://m.edsoo.ru/4cbf4{f9

90 Kacanune oxkpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTeNnbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KoHnTtposbHast pabota mo Teme "Y1l
R bub6nmoreka [IOK
92 U YETHIPEXYTOJIBHUKH, CBSI3aHHBIC C
" https://m.edso00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 06001IeHNE. Permenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa [IOK
a4, pupyrom https://m.edsoo.ru/74d89ab9
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBropenue u 0600menue. Pemenne
94 3a7a4, WUIFOCTPHU UX CBSI3U bubmorexa [IOK
Alad, prpyiom https://m.edso0.ru/6d05bcd8
MEX/y Pa3IUYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
95 3a7a4, WLUIFOCTPHU UX CBSI3U bubmmorexa [OK
flad, Thupytott https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o61meHue. Pemenue
96 3a7a4, WNIIOCTPHU WX CBS3U bubmmorexa [TOK
fad, prpyIom https://m.eds00.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
TToBTOpenue u 00001eHNE. Pemmenue
97 3amau I:dHH}OCT u UX CBSI3U bubmorexa [IOK
Aad, pupytot https://m.edsoo.ru/dad15fdc
MEX/Ty Pa3IUYHBIMUA TEMaMHU Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
98 3a7a4, WUIIOCTPU WX CBA3U bubmorexa [IOK
fad, prpyiott https://m.eds00.ru/6a69702b
MEXy Pa3IUYHBIMUA TEMaMH Kypca
99 [ToBTOpenue u o6o6meHue. Pemenue bubnmoreka [JOK

3a]a4, WUTIOCTPUPYIOIIHUX CBS3H

https://m.edsoo.ru/0f5b4b87




MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenne

100 3a7a4, WIITIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, pupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBropenue u 0600mmenue. Pemenne
102 337144, WJUIFOCTPU WX CBA3H 1 bubmorexa HOK
Alad, prpyiom https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| Cunyc, KOCUHYC, TaHT€HC yIJ10B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubnuoreka [{OK
3 () 1
OPMYIIbT HIPHBCACHI https://m.eds00.ru/98813486
bubnuoreka [{OK
4 @ 1
OPMYJIbT IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnmnoreka [HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka IIOK
7 T 1
cOPEMd CHHYCOB https://m.edsoo.ru/820ebf06
bub6mmorexa [IOK
8 T 1
cOpeMda CHHYCOB https://m.edsoo.ru/000dd68f
Pemienne npakTuueckux 3agad ¢
9 I/ICHOJ‘IBBOBEE)HI/ICM TEO CMLII[ 1 Bubnmorexa [IOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenune npakTuyeckux 3agay ¢
but6mmoreka [IOK
10 HCIIOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

11 HUCIOJIL30BAHUEM TEOPEMEI bubnmorexa LHOK
p https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenue mpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI Bubmaorexa ITOK
p https://m.eds0o.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl IJIst
13 HJII)O agu T : OJ'IBHI/IKE.) o buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edso00.ru/009bf17e
napajuiejgorpaMmma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII)HI/IK(Ell) o buGnuorexa [IOK
Hau Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuresiorpaMma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O ani T : OJ'ILHI/IKE.) . Bubmiorexa IIOK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuresiorpaMma
Tpuronomerpuueckue hopMyIbl It
16 nJl;)o agu T 61:3 OJ'IBHI/IK(}: . Bubmiorexa IIOK
Haiu Tpeyr ’ https://m.edsoo.ru/35e¢8ab1f
napajuresiorpaMma
bu6nmorexa LIOK
17 (0)) r
OpMyJia 1 epona https://m.edsoo.ru/ad8e¢9d59
bu6nunorexa LIOK
1 (6)) r
8 OpMyJta 1 epoHa https://m.edsoo.ru/8fb80467
bubnunorexa LIOK
1 (6)) r
? opmyJia L epora https://m.eds0o.ru/0369324¢
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJTBHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IUIOMIAH BBITYKIOTO bubnuorexa [IOK

YEeTBIPEXYTOJIbHUKA

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




2 KoHnTponbHas pabota 1o Teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
3 Xopbl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5Sb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
75 Teopema o0 MpOU3BEACHUN OTPE3KOB bubanorexa [JOK
Xopa https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOM bubmorexa HOK
https://m.edsoo.ru/d6df6c82
bubmuorexa [IOK
30 Teopentst Hennt n Mereras https://m.edsofru/f22l 8dfa
bubmuorexa [IOK
31 Teopener Hener it Merenas https://m.edsogru/a463c1bc
bubnuotexa [JOK
32 Teopewmbr Hebt 1 Menenas https://m.edsogru/elaS1aa9
bubnmnoreka [JOK
33 Homsrie o romoterit https://m.edsogru/146624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEeHUE NPSIMOI1 HA TIJIOCKOCTH. bu6muoreka [IOK

YrnoBoit ko3 pUIMeHT 1 CBOOOTHBIHI

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




YJICH, UX FCOMeTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bubnunoreka LIOK

36 Y% 7 e 0 7
TI0BOH K0dddHICeHT I{CBO OFUIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKHIA CMBICIT
[TapamnensHOCTD U
37 NEePHEHANKYISIPHOCTD MPSMBIX (Yepe3 bubmmorexa [IOK
PHCHAMIYIAD P P hitps://m.cds00.ru/6d686658
YIII0BOM KOA(PPHUIIMEHT)
bubnunoreka LIOK
38 YpaBHeHHUE O oc
DABHEHHE OKPYIHOCTH hitps://m.edsoo.ru/1658a6£d
Haxoxnenue nepeceuenuit
39 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa OK
Py p https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPVKHOCTEN U IIPSAMBIX B Bubmiorexa IIOK
py p https://m.edsoo.ru/S777b234
KOOpJIMHATaX
41 ®dopMmyna pacCTOSHUS OT TOYKH 10 bubmmnoreka HOK
PAMON https://m.edsoo.ru/5ffdeecd
ITnomane napamierorpaMma B
42 KOO I/IHaTa)f HOHs[TI/IIe) 00 bubmotexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAIN
ITpuMmenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/IGZII-ITI/I 0]1::11HHBIX bubnnorexa [IOK
p p p https://m.edsoo.ru/7b10a3as
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o Teme bubmuoreka [IOK
"Meton koopauHat" https://m.eds00.ru/b1271082
bubnunorexa LIOK
45 B
CKTOPBI Ha IIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BBIUUTaHUE BEKTOPOB — bubmmoreka [JOK




IpaBuJia TPEYroJbHUKA U

https://m.edsoo.ru/193ca346

napajuiesorpaMma
CrnosxeHue U BBIMUTAaHHE BEKTOPOB — BuGmiorexa LIOK

47 HpaBHila TpeyroIbHHia 1 https://m.edsoo.ru/01d8ebal
napasuiesiorpaMma

bubnunorexa LIOK
48 ¥ MHO)KCHHE BEKTOPA Ha HHCIO https://m.edsoo.ru/e540d478
49 Koopaunatsl BekTopa bubmmorexa [IOK
https://m.edso00.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, BuGmiorexa LIOK

>0 YMHOKCHUE BEKTOpA Ha qUCIO B https://m.edsoo.ru/c492667b
KOOpAMHATaX
CroxeHue ¥ BRIUMTAHUE BEKTOPOB, BuGmiorexa [OK

> YMHOCIHIE BEICTOpa Ha HHeo B https://m.eds00.ru/2560ab87
KOOpJAMHATAX

57 [Ipumenenne BEKTOPOB B pU3UKeE, bubmuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bub6mmorexa [IOK
PaznoxxeHus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznosxenust BEKTOpOB 1Mo 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,

56 FEOMETPUYECKUNA CMBICT U bubmuorexa [IOK
BBIPAKEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpAMHATax

57 JucTpuOyTUBHOCTH CKAIIIPHOTO bubmmoreka [JOK




IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

https://m.edsoo.ru/Obcd3387
bubnunorexa LIOK

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 MIPOU3BEJICHUS BEKTOPOB ISt bubmmorexa [TOK
POTECA POB A https://m.edsoo.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHne CKaJIIpHOTO
60 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [TOK
POSBEA POB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IpumeHeHne CKaJIIpHOTO
bubnunoreka LIOK
61 MIPOU3BEICHUS] BEKTOPOB JIJIs
https://m.edsoo.ru/894c¢1248
HAaXO0KJICHU JIIUH U YIJIOB
& Pemienne reometpuueckux 3aaad ¢ bubmmoreka [JOK
IIOMOIIIBIO CKAJIIPHOI'O IIPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomerpuueckux 3agad ¢ bubmuoreka [IOK
IIOMOILBIO CKAJIIPHOI'O NIPOU3BEIAECHHUS https://m.edsoo.ru/75a5e4a7
64 Konrponbnas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bubmuorexa [IOK
BBIYHCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYHCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIYMCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/al6f6e98
bu6muoreka [JOK
69 Yuco m 1 JHa OKPYKHOCTH nosmorexa I

https://m.edsoo.ru/78b4dc48




bubnmoreka [IOK

70 q
HCIIO T I ZUTHHA OKPYKHOCTH https://m.edsoo.ru/825e¢73c7
71 JnuHa 1yru OKpy>KHOCTH buomorexa LIOK
v Py https://m.edsoo.ru/3¢298319
bubnunoreka LIOK
72
Jlnuna ayru OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bubnunoreka LIOK
73 P
a/anHa Mepa yria https://m.edsoo.ru/d3b68dca
bubnuoreka [{OK
74 P
a/iMaHHaz Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tmomane kpyra u €ro 3J€MEHTOB bubmmoreka [JOK
(cexTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra v €ro 3J1€MEHTOB bu6nunorexa LIOK
(cexTopa 1 cerMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciaenue nepuMeTpoB U
78 iomazaen ¢ur p BKHE)%}O 1504 bubmmorexa LIOK
tas M B https://m.edsoo.ru/1f673d06
3JIEMEHTHI Kpyra
Brruucnenue nepumMeTpoB u
79 wiomanen Guryp, BKIIOYAIOIIUX bromorexa OK
e M B https://m.edsoo.ru/adbcd171
AJIEMEHTHI Kpyra
20 Kontponbnas mo teme "J{muHa bubmuoreka [{OK
OKPYKHOCTH U IToniaas kpyra" https://m.edsoo.ru/0353e638
81 LlenTpanbHas CUMMETPHS bubmmorexa LIOK
p P https://m.edsoo.ru/e63ff8f2
b K
82 [leHTpaTbHO-CUMMETPUYHBIE (PUTYPHI nommorexa [0

https://m.edsoo.ru/5dbbfd 1f




bubnmoreka [IOK

83 IToBopo
BOpot https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBas ¢ e
Bt CHMMETpIt https://m.edsoo.ru/de5f1903
[ToBTropenue u o6o0mmenue. Pemenne
85 3a7a4, WILTIOCTPH HUX CBSA3H bubmmorexa LIOK
A%, prpyiomt https://m.edsoo.ru/46bce128
MEXIY Pa3InYHBIMH TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
. bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 IloHsTHE IBMKEHHS U €TI0 CBOMCTBA bubmmorexa [TOK
a https://m.edsoo.ru/4bda89ea
bu6nunorexa LIOK
89 PaBenctBo
BEHCTBO duryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cummeTpuu B IpUpo/IE, bubmuoreka [IOK
JKUBOIIMCH, CKYIIBIITYPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenne u 0600mIeHNE. Permenune
92 3a1a4, WIJIFOCTPHU HUX CBS3U Bubmmorexa [IOK
fad, prpyiott https://m.edsoo.ru/efefea93
MEXAY pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
93 3aj71a4, WIJTIOCTPU UX CBSI3U bubmmorexa LIOK
a4, Thupytott https://m.edsoo.ru/c58e409¢
MEXIYy Pa3TnIHBIMH TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne
bubnunoreka LIOK
94 3a/1a4, WITIOCTPUPYIOIIUX CBA3U

MEXy pa3IMYHbBIMU TEMAaMHU Kypca

https://m.edsoo.ru/54d14267




[ToBTOpenue u 0600mIeHNE. Permenue

95 3a7a4, WUIFOCTPHU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupytot https://m.edsoo.ru/a78455¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmmorexa LOK
Aad, pupytom https://m.edsoo.ru/2e7695cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
97 3aJ1a4, WJUTIOCTPU UX CBS3U 1 bubmorexa [IOK
a4, PHUPYIOII https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHbIMUA TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPHU HUX CBSI3U 1 bubmorexa HOK
flad, papyiott https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmmorexa LHOK
Add, Tpupyor https://m.edsoo.ru/Odcedaf1
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o061meHue. Pemenue
100 3aJ1a4, WJUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
fad, pHrpYyIom https://m.eds00.ru/27b735¢9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bubnuoreka [{OK
101 n §] 1
TOTOBAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBropenue u o6o0mmenue. Permenne
102 3aJ1a4, WUTIOCTPU UX CBSI3U 1 bubmorexa LHOK
fad, prpyIoi https://m.edsoo.ru/1852817¢
MEXy pa3TUIHBIMU TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

['eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE TE€OMETPUYECKHE (UTYpBI, OIPENeNATh HX
B3aMMHOE  pacCloOJIOKEHUE, H300paxarb TreoMeTpudeckue  (Gurypsl,
BBITIOJIHATH YEPTEXKH 10 YCIOBHIO 33/1a4i. VI3MepsATh IMHEWHBIC U YIIIOBBIC
BEJIMYMHBI. Pemate 3amaum Ha BBIYHCICHHE [UIMH OTPE3KOB W BEIMYUH
yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peallbHOM JKHU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUHHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FTeOMETPUUECKHUM 3a/iadam

ITonp30BaTbcs NpHU3HAKaMH PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
INPU3HAKM U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PELICHUU
3aj1a4

IIpoBONTE JTOTMYECKHE PACCYKACHUS C UCIIOIB30BAHUEM I'€OMETPUYECKHUX
TEOpPEM

6.6

6.7

6.8

[Tonb30BaTbcs MpHU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOICTBOM MeJuaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYrOJIbHOTO
TPEYrojbHUKA, B PEUICHUH T€OMETPHUUECKHX 3a]a4

OnpenensaTs napauieIbHOCTh MPSMBIX € IOMOLIBIO YIJIOB, KOTOpbIE
oOpa3zyer ¢ HuMHU cekymas. OrmnpenensTe NapauIeIbHOCTh MPSMBIX C
MMOMOUIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSMOWM JO TOYEK
JIPYrou npsmMou

Penrate 3amaun Ha KiaeT4aToM 6yMare

6.9

HpOBOI[I/ITI) BBIYHMCIICHUA W HaAXOJHUTh YHCIIOBBIC H 6YKBGHHBIC 3HaA4YCHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadax C HUCIHOJb30BAHUCM CYMMbI VYIJIOB
TPECYIroOJIbHUKOB WU MHOI'OYI'OJIbHHUKOB, CBONCTB YTJIOB, 06p8.30BaHHLIX npu
NEepeCCUYCHUN ABYX apallICJIbHBIX MPpsAMBIX CGKYIJ_ICfI. Pemarn
MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHHUC YIJIOB

6.10

Branete MOHATHEM TIe€OMETPHUUYECKOTO MeCTa TOYEK. YMETh ONpEeNeisaTh
OMCCEKTpUCY yIja M CEpeAMHHBIA TEepHEeHAUKYISIp K OTpPe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

@opMyIMpPOBaTh ONPEAEIICHHUs] OKPYKHOCTH M Kpyra, XOpAbl U JMaMeTpa




OKPY’KHOCTH, IMOJB30BATHCA UX CBOICTBAMHU. YMETh NOPpUMCHATL OTU
CBOICTBA MPU PEUICHUH 33724

Biagets noHATHEM ONMCAHHOW OKOJIO TPEYrOJBHHUKA OKPYXHOCTH, YMEThb
HaxoauTh e€ 1eHtp. Ilomb3oBaThCst akTaMH O TOM, YTO OMCCEKTPHCHI

6.12 VIJIOB TPEYrojbHUKA IEPECeKaroTCss B OJHOM TOYKE, U O TOM, YTO
CepeIUHHBIC TIEPIICHIUKYISPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B
OTHOH TOYKE
Brnagers moHsATHEM KacaTeNbHON K OKPY>KHOCTH, MOJI30BATHCSI TEOPEMOH O
6.13 MEPICHIUKYIIIPHOCTA KacaTeNbHOW W pajuyca, MPOBEACHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcs ~ MPOCTEUIIUMU  TEOMETPHUUECKUMU  HEpaBEHCTBaMH,
' MOHUMATh UX MPAKTUYECKUI CMBICI
6.15 [IpoBOAUTH OCHOBHBIE F€OMETPUUYECKUE MMOCTPOCHHS C TTOMOIIbIO ITUPKYJIS
' U JIMHEWKH
8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NMpoBepPsiEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'0 0011Iero 00pa3oBaHusl
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJLHUKOB, WX O3JCMCHTHI,
' MOJIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUYECKUX 3a/1a4
62 [TpuMeHSITh CBOMCTBA TOYKH TIEPECEUCHHS MEIMAH TPEyroJibHHKa (IeHTpa
' Macc) B peLIEHHH 3a1a4
Brnanets moHsaTHEM cpelHel TUHUM TPEYTrOJIbHUKA U Tpameluu, IPUMEHSITh
6.3 WX CBOWCTBa TMpH PpEUICHHH TreoMeTpudecknx 3anad. [lomp3oBaThes
’ Teopemoii Dajeca U TEOPEMOil O TPOMOPLUOHATIBHBIX OTPE3KaX, IPUMEHSATh
WX JUTSI pEIICHUS TPAKTUICCKHUX 3319
6.4 [IpumensTb  mpu3HaKW  TOA00MS  TPEYrOJbLHUKOB B PELICHUU
’ TeOMETPUUYECKUX 3a/1a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMETPUYECKHX U
6.5 mpakTHIecKux 3anad. CTPOUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYCCKHX
' 3aJja4ax, CaMOCTOSTEIBHO JeJIaTh YepTEX M HAXOJIUTh COOTBETCTBYIOIIUE
JUTHHBI
Bnagerp TOHATHSAMH CHHyCa, KOCHHYyCa W TaHTEHCAa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TPEYrojibHUKA. [l07h30BaThCA ITUMH TOHSITHSIMH IS
peIIeHUS TPAKTHYCCKHUX 3a1a4
6.7 BoraucnsaTs (pa3nuyHbiMU crioco0amMu) TUIOMIAb TPEYTOIbHUKA U TUIOIIA TN

MHOTOYTOJIbHBIX (pUryp (MoJyib3yscCh, /i€ HEOOXOAUMO, KAIbKYISTOPOM).




IIpuMeHATH OTyYEeHHBbIE YMEHUS B IPAKTUYECKUX 3aa4ax

6.8

6.9

BrmageTte NOHATUSMH BIHMCAHHOTO M LEHTPAIBHOTO YIJIA, HCIIOJIb30BATH
TEOpPEMBbI O BIIMCAHHBIX YIJIAX, YIiaX MEXIy XopAamu (CEeKYIIMMH) U YIJie
MEK]1y KacaTeIbHOW U XOPJIOW MPU PELIEHUH T€OMETPUUYECKUX 3a/1a4
BiageTs MOHATHEM OINKMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA
OIMCAHHOTO YEeThIPEXYTOJbHUKA IIPU PELICHUH 3a]a4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[TpuMeHsITh MONyYCHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKUE
MOJIENIM JUI 3a/la4 PEAJbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIIHUE
BBIYUCIICHHSI C TIPUMEHEHUEM IOJI00USN TPUTOHOMETPUH (TIOJB3YSCh, TIC
HE0O0XOMMO, KAIBKYJIATOPOM )

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

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPHIX VIJIOB, HAXOAWUTh C HX
MOMOILBIO  PA3JMYHBIE  JJIEMEHTbl  MPSAMOYTOJIBHOTO  TPEYroJbHUKA
(«pelieHue MPSAMOYTONBHBIX TPEYTOJbHUKOBY). Haxoauth (C MOMOIIBIO
KaJbKYJIATOPA) AJUHBI U YTJIbI JAJ1s1 HETaOJMYHBIX 3HAYECHU I

6.2

[Tonb3oBaTbcs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXO0XKIEHUSI COOTHOLIEHUN MEXKITY
TPUTOHOMETPUYECKUMHU BEITMYMHAMHU

6.3

Hcnonbs3oBaTb TEOpEMBI CHUHYCOB W KOCHHYCOB JUISI  HAXOXKICHUS
pa3IMYHBIX D3JIEMEHTOB TPEYrojbHUKA («pElIeHUuEe TPEeYroIbHUKOBY),
IIPUMEHSATH UX IIPU PEUICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnanerp moHsTHsMH  mpeoOpa3oBaHUs  MOJOOMS, COOTBETCTBEHHBIX
neMeHTOoB ToA00HBIX Quryp. Ilomp3oBaThcsi cBOWCTBAMH  MOAOOUS
MPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JUIMHBI UM HAXOAMTH YIJbl Y
1no100HbIX puryp. IIpumMeHsATs CBOMCTBA 110100MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

6.7

[lonb30oBaTbcst TeopemMaMu O MPOU3BEACHUU  OTPE3KOB  XOpH, O
MPOU3BENICHUN OTPE3KOB CEKYIUX, O KBaIpaTe KacaTeIbHON

[Tonp3oBaTbcsi BEKTOpaMM, OHUMATh UX I€OMETPUYECKUN M (PU3MUeCcKHid
CMBICJI, TPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX U (U3NYECKUX 33a/1a4.
[TpyuMeHsTh CKaJspHOE MPOU3BEACHUE BEKTOPOB Ul HAXOXKIEHUS JUIMH U
yTJIOB

Ilonp30BaThCa METOIOM KOOpAUWHAT Ha IIJIOCKOCTH, NPHUMCHATH €TI0 B
pPCICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3a1a4




6.8

Branets nmoHATHSIMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPYKHOCTU W PaJMAaHHON Mepbl yria, yMEThb BBIYHMCIATH
wiomaab Kpyra M ero uacred. I[IpuMeHsATh, NOJTy4YyeHHBbIE YMEHHUS B
MPAKTUYECKHX 3a7jauax

6.9

HaxonuTh ocM WM LEHTPHl CUMMETPUU (QUTYp, TPUMEHSTH IBUKCHUS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[TpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKue
MOJCNIU JJIA 3aJlad peajbHON KWU3HKU W TPOBOJAUTH COOTBETCTBYIOLIWE
BBIUUCJICHHSI C MPUMEHEHHEM IMOA00HMSIH TPUTOHOMETPUYCCKHUX (YHKIUI
(MoNB3yACh, i€ HEOOXO0IUMO, KATbKYISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. YTojd. Bumsl
6.1 yrioB. BeprukanbHble U CcMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHOCTh U IEPIIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cumMMeTpuu. [Ipumepsl
' CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/iMaHa, OMCcCeKTpHca, UX CBOWCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJyIeNIbHbIX NpsAMbIX. CymMMma yIJioB TpPEYyrojbHUKA.
' BHemnue yriel TpeyrojabHuKa
[IpsimoyronbHblii  TpeyroapHUK.  CBOHCTBO ~ MeAMAaHBl  MPSAMOYIOJBHOTO
6.7 TpEyroJIbHUKA,  IPOBEAEHHOM K  rumoreHy3e. lIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYTrosbHBIi TPEYroiabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa o OojblieM yrie MU OoJblIed CTOPOHE TPEYroJIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. bruccekTpuca yriia u cepeIuHHBIN NEPIEHIUKYIISIP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh M KpYT, XOpAa U AUaMETp, UX CBOMCTBA. B3anMHOe pacrmoyioxeHue
' OKPYKHOCTH U npsiMoii. KacaTenbHas U cexymasi K OKpyKHOCTH
6.11 OkpyKHOCTb, BIHMCAaHHas B Yrojia. BrucaHHas u oOIUCaHHAass OKPYXKHOCTU
’ TPEYTOJILHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomeTpus
6.1 UYersipéxyronbuuku. [lapannenorpamm, ero npu3Haku U CBOWCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, e€ CBOHCTBa M mpu3Haku. lIpsMoyronbHas

6.3
Tpamnenus
6.4 Meron yaBoenuss Menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
’ TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa
6.6 [TomoGue TpeyroapbHUKOB, Ko3(p¢dumuent mnoxodbus. IlpusHakum mnOH00HUS
’ TpeyroiabHUKOB. [IpruMeHeHne nogo0us pH PeIeHUN PAKTUIECKUX 3a/1a4
6.7 DopMmyIbl 11 IIIOLIAANA TPEYTOIbHIKA, TapajiesorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH T0I00HBIX
' duryp
6.9 Beruucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHUH
' MPAKTUYECKHX 3a7a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSMOYTOJILHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHbIE YIJIBL, YTOJI MEXAY KacaTelbHONW M XOPIOH. YTkl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnucannblie 1 onucaHHbIE YEThIPEXYTOIbHUKH
6.14 B3aumHoe pacnosnoxxeHue OByx okpyxkHocted. Kacanue okpyxknoctei. OOuiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB. PemnieHue
’ IIPAKTUYECKUX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momoous. [lomobre COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 NpPOM3BENEHUU OTPE3KOB XOPI, TEOPEMBI O IMPOU3BEICHHHM OTPE3KOB
’ CEeKYILHX, TeOpeMa 0 KBaJpaTe KacaTeJIbHOM
Bekrop, anmumHa (MOJyJb) BEKTOpAa, COHANpPaBIIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HaIpaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
’ omepanuuu HaJ BekTopamH. Pa3iiokeHne BeKkTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel BekTtopa. CkansipHO€ MPOU3BEACHHUE BEKTOPOB, NPUMEHEHHUE JUIs




HaXOXKIACHUA OJIMH U YyIJI0B

JlekapTOBbl KOOpPAMHATHI HA TUIOCKOCTH. YPAaBHEHUS TPAMOM M OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECEUYECHHUE OKPYKHOCTEH M MpsAMbIX. MeETOH KOOpPAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnuHa okpyxkHocTu. ['pagycHas v paguaHHass Mepa yIJa, BBIUMCIEHHE JJIUH AYT
’ OKPY>KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TUIOCKOCTM W BHYTPpEHHHE cumMmeTpuun (uryp (dIeMeHTapHbIC

npeacrasienus). [lapamiensueiii neperoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUAMU: MHOXECTBO, IOJMHOXECTBO, OlEepalun
HaJ MHOKECTBAMM; YMEHHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LUKJI, IPUMEHATh UX IPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MpEACTaBIEHHE MHOXKECTB JUIsI ONHUCAaHUS peallbHBbIX
IPOIIECCOB U SBJICHUH, IPH PEILICHUH 33]]a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPHUMCPLBI MW KOHTPHPUMCEPBLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb U JecsATHYHAs APOOb,
CTAaHJAPTHBIA BHJI YMCJA, PALIMOHAIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHYeCKUi KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOJIHATH ACHCTBHS C
qucjaMy, CpaBHHUBATL W YyHOpPAAOYMBATH 4YUCIIA, MPEACTABJIATL YMUCIIa Ha
KOOPIMHATHOM IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIBIM I0Ka3aTelleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHHULIbI; YMEHHUE BBINOJIHATH pacu€Tel Mo QopmyiaMm, npeoOpa3zoBaHUs
LENbIX, JPOOHO-PAallMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUN C KOPHSMH,
pa3I0KEHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMmenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHHUE C
OJHOMN MEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE peliarh JIMHEWHbIE W  KBaJpaTHbIE YpaBHEHHUS, JpPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
yYpaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U JPOOHO-
palMOHAIIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IIpU
pELIEHUH 3a1ad U3 JOPYTrUX IPEIMETOB M IPAKTUYECKUX 3a/1a4; YMEHHUE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYK0 M KOOPAWHATHYIO IUIOCKOCTBH JJISt
M300paKeHUs! pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKIMS, rpaduk (yHKIUH, HYIU
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHMOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTHuHas (QyHKIUS, oOOpaTHas MPONOPIHMOHAIBLHOCTH,
napaboJa, runep0oia; yMeHHe CTpOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3aJad W3 APYruxX Yy4eOHBIX MPEIMETOB U PEATbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBHCUMOCTH MEX/y BETUYHMHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PelIeHUU
3aja4, B TOM 4YHCJE 3a7ad W3 JAPYIHX Y4eOHBIX HPEIMETOB U peabHOMN
KU3HU

VYMeHue pemars 3a1a4i pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLEHTHI, IO U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJIATh BBIPAYKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4M, HCCIENOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOI0I00HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasi, Yroyl, MHOTOYIOJIEHUK, TPEYTOJbHHUK, PpaBHOOCAPEHHBI U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrONbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTesbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU (DUTYpaMHU; YMEHUE
pemiate 3a/aud, B TOM YHCJIE W3 MTOBCEAHEBHOM JKM3HU, HA HAXOXKICHUE
reOMETPUUYECKUX BEIMYUH C NPUMEHEHHEM HM3Y4YEHHBIX CBOUCTB (QUIyp H
¢bakToB

10

11

12

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAJUIEIBbHOCTh U NEPHEHAUKYISIPHOCTh MPSAMBIX, YTOJ
MEXY MPSIMBIMH, NIEPIEHANKYISIP, HAKJIIOHHASA, POEKIHs, mojgodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
NapaJuIeIbHOCTD U NEPIIEHIUKYIAPHOCTD NPAMBIX B OKPYXKAIOLEM MHUPE

YMeHne ornepupoBaTh MOHATHUSMU: JIJIMHA, PACCTOSHHE, YTroji (BEIHMYMHA
yria, CHHyC M KOCHHYC yrja TpeyrojbHHUKa), IJIOMIa/lb; yMEHHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIbI IEpUMETPa U TUIOIIA I MHOTOYTOTbHUKOB, JITTHHBI OKPYKHOCTH U
wiomaad Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroysbHUKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

Ymenue  u3zoOpakaTb  IMJockue  GUIypsl W HX  KOMOMHAIuMH,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEJICHHE BEKTOpA Ha
YHUCJIO, CKaJIIPHOE TMPOU3BEJICHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATUAMU: CTOHGI/IKOBBIG M KPYI'OBBIC JUArpaMMBI,
TaOJIMIIBI, cpeiHee apudMeTuyecKoe, Mearana, HanooJIbIIee U HANMCHbIIICE
3HAYEHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATh U MPeoOPa3OBhIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ HA JUarpaMmax, OTPaKArolIyl CBOWMCTBA M XapaKTEPHUCTUKU
peanbHBIX TPOIIECCOB W SIBICHHI; YMEHHE pAaclO3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIEMEHTapHbBI  HUCXON)
CJIy4alfHOT'O OIBITa, CllyyailHOE COOBITHE, BEPOSTHOCTh COOBITUS; YMEHHE
HaXOJUThb  BEPOSATHOCTM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHUEM IpaBHJIa
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXaloIleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IIOHSATUEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX

16

YMeHnue BbIOMpaTh NOIXOASAIIMM U3yYEHHBIH METOM JUIsl PELICHUs 3aJauu,
IIPUBOAUTH NPHUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKW3HHM, PAacIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IMPUMEPHI MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 Hatypanbenblie u niensle uncina. [Ipu3Haky qenuMocTy HeablX YUCe
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTH, OCCKOHEYHBIE MEPHOANYECKHE
npobu
1.3 PanyonaneHele yncna. Apupmernyeckue onepanuy ¢ paliioHaIbHbIMU YUCIIaAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApuPMETHIECKHE ONEePaLii C JeHCTBUTEILHBIMU YHCIAMU
L5 HpI/I6J'II/I}KéI-iHBIC BBIUNCJICHMS], TPaBUJIa OKPYIJICHUS, IIPUKHUJIKA U OLICHKA pe3yJIbTara
BBIUNCIICHUN
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens ¢ nenslM nokasareneM. CTeNeHb ¢ pallMOHAIBHBIM IOKa3aTeseM. CBOMCTBa
' CTEIEeHH
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmernuecknii KOpeHb HaTypaibHO# creneHu. [leiictBus ¢ apudmernaeckumu
' KOPHSIMU HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lenble u 1poOHO-palioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Hensle u napoOHO-panMoHanmbHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nOCae10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CiI0KHBIX MPOLIEHTOB
5 DyHKIMH
@yHK1M, crocoOb! 3aganus GyHkuuu. I'papuk ¢pyHkmuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HaueHui QyHkunu. Hynu dynkunu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [TpomMeXyTKM MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl M MHMHUMYMBI (DYHKLHU.
Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha IpsIMON U MIJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyroibHUK




7.3 MHOroyrojasH1uKu
7.4 OKpY>XHOCTb U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUUH
7.6 Bekropsl Ha 10CKOCTH
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