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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH H3 OCHOBHBIX pa3felioB IIKOJbHOW MaTEeMaTHKH,
UMEIOINI CBOEH I1eNIbI0 00€CIIeYnTh W3Y4YeHHE CBOMCTB M pa3MepoB Quryp, mx
OTHOIIEHWH M B3aUMHOE pACIOJIOKEHHE, ONHMpaeTcs Ha  JIOTHYECKYIO,
JI0Ka3aTeIbHYI0 JIMHUIO. LIeHHOCTh M3y4YeHHs Te€OMETpUU Ha YpPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 3aKJIIOUAETCS B TOM, YTO OOYYArOMIMICS YUYUTCS MPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYKICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKA3bIBATh
UCTUHHBIE YTBEPXKICHHUS U CTPOUTH KOHTPIPHUMEPHl K JIOKHBIM, IPOBOIHUTH
paccyXIeHHs «OT MPOTHUBHOTO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dopmynupoBath oOpatHble yTBepkaeHus. Ocoboe 3HaueHHe JoKa3aTebHas
JMHUSI UMEET JJIs YTITyOJIEHHOTO U3yUeHUsI MaTeMAaTUKH.

[lenbio U3y4yeHUs] TEOMETPUU SIBISIETCS] MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IpY pElIeHUN KaK MaTeMaTHYECKUX, TaK U MPAKTHUYECKUX 3a7ay, BCTPEUAIOIINXCS
B peanbHOM ku3HM. OOyuaromuiics JODKEH  HAYYMThCS — ONPEAeysTh
reOMETPUUYECKYI0 (UTYypy, OINUCHIBATh CIOBAMHM YEPTEX WM PUCYHOK, HANTH
IUIOIA/lb  3€MENbHOTO0  y4acTKa, pPAacCUMUThIBATH  HEOOXOIUMYIO  JIJIUHY
ONTOBOJIOKOHHOTO Kabenst miu TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOMIIAL.
DTOMY COOTBETCTBYET BTODAs, BBIYMCIUTENbHAS JHUHHUSA B U3yUYECHHUH T'€OMETPHUHU.
[Ipu pemenun 3afay MPaKTUYECKOTO XapakTepa OOydaloUIMiCs YYUTCS CTPOUTH
MaTeMaTHYeCKUe MOJENIM pEalbHbIX JKU3HEHHBIX CHUTyallud, MPOBOAMUTH
BBIUUCJICHHSI U OLICHUBATh aJICKBATHOCTH IMOJYYEHHOTO pe3yJIbTaTa.

Oco6eHHOCTh y4eOHOro Kypca YriyOI€HHOTO M3y4eHUs] TE€OMETPUU COCTOUT
B TOM, UTO OOydarourecs He MPOCTO 3HAKOMSATCS C ONpeAeIEHHBIMY TOHATUSMH, A
yBEpEeHHO OBiajeBatoT UMH. CylIecTBYIOIIME TEMBI MPOrpaMMbl 6a30BOro Kypca
TEOMETPUHU U3Y4aIoTCs Ha 0oJiee TIIyOOKOM YPOBHE, a 00yJaromuecs mpuoopeTaroT
YMEHHMsI, TOMOTAIOIIUE UM YBEPEHHO NPUMEHATH CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO M B CMEXKHBIX NpeIMeTax, Mpexkie BCero Gusnke 1 MHGOpMaTHKe,
a TaKXKe IOJIb30BAThCS MOJYYEHHBIMU 3HAHUSAMH TPH PEIIEHUH MPAKTHYECKUX
3ajad.

CornacHo yueOHOMY TulaHy B 7-9 Kiaccax wu3y4yaeTcsl YrIIyOJEHHBIN
yueOHbIi Kypc «I'eoMeTpusi», KOTOPBIN BKIIOYAET CJIEIYIOIINE OCHOBHBIE Pa3/eibl
conepxanus: «Hauanma reomerpum», «TpeyrompHuku», «OKpYXHOCTHY,
«YetpipéxyronsHuKm», «Ilomobuey, « AneMeHTs TpuroHoMeTpumny, «llnomanny, a
Takke «MeTton koopArHATY», «BekTops», «IIpeobpazoBanust IIIOCKOCTI.

Ha wusydenue yuebnoro kypca «I'eomerpusi» otBoautcs 306 yacos: B 7
kiacce — 102 gaca (3 yaca B Hefneno), B 8 kinacce — 102 gaca (3 gaca B Heflenio), B
9 knacce — 102 gaca (3 yaca B HeJIeJIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpuu

Hcropusi BO3HUKHOBEHHMs W DPa3BUTHs reomeTpuu. HavanbHble NOHATHA
reomerpun. Touka, mpsimasi, oTpe3ok, ayd. IloHsTme 00 axcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACTICHUN.

B3anmHoe pacnonokeHue ToueKk Ha npsmou. M3mepeHue mumHBI OTpE3Ka,
pPacCTOsTHUE MEXY TOUYKaMHU.

[Tomynnockocts U yros. Bunasl yrimo. M3MmepeHune BENIWYHMH — YIVIOB.
Beprukansnasie u cMexHbIE YIUIbL. [lapaienbasie U NepIeHIUKYISPHBIC IIPSIMBIE.
Paccrosnue ot Touku no npsimou. buccekrpuca yria.

Jlomanas. Bunel nomansix. [iimHa stomanon. MHoroyronsHuku. llepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

IlepBuuHbIE MpenCTaBICHUS O PpaBEHCTBE (QUIYp, HX PaCHOJIOKEHUH,
CUMMETPUH.

[Ipocrenmmue noctpoeHus. MHCTpyMEHTHI [UIs1 U3BMEPEHUN U TOCTPOCHUM.

TpeyroabHuku

Bunasl TpeyrosbHMKOB: OCTPOYIOJBHBIE, MPSIMOYIOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuCcekTpuca U BBICOTa
TPEYTOJIbHHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOW IIPU3HAKA pPAaBEHCTBA
TPEYroJabHUKOB. PaBHOOEApEHHBIE TPEyrojabHUKM M HX cBoiicTBa. Ilpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTuii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIY CTOPOHAMH M yIiaMH TpeyroJibHHKa. HepaBeHCTBO
TpeyrojpHuKa. HepaBeHCTBO O 1IMHE TOMaHOM.

CumMmetrpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

ITapannensHbie npsiMbie. CyMMa yIrji0B MHOTOYIOJ1IbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBxnmna u
o pomu JlobGaueBCKOrO B OTKPBITUM HEEBKIWAOBOW reomerpuu. CBOHCTBa U
IPU3HAKU NapajuienbHbIX NpsAMbIX. CymMma yriioB TpeyroibHUKA. BHeHWe yribl
TpeyroysbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYI'OJIBHHMKAa M CyMMa BHEIIHHUX
YTJIOB BBIIYKJIOIO MHOIOYT'OJIbHUKA.

IIpsimoyrojibHbIe TPEYroOJbLHUKH

[Ipyu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. llepnenaukymnsp u
HakJIOHHasA. CBOMCTBO MeUaHbl PSMOYTOJIBHOTO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsaMoyroibHbIN TPEYTOJbHUK C yrioM B 30°.

OKpy,KHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH M Kpyra: LIEHTP,
paauyc, quaMeTp, XOpJa, UX CBOMCTBA. B3auMHOE pacnooKeHHE OKPYKHOCTH U
npsamoil. KacarenpHasgs M cekymiass K OKpyXHOCTH. OKpYKHOCTb, BIHMCAHHas B
yroii. [IpocTeiiine nocTpoeHus ¢ TOMOIIbIO IUPKYJISL U TUHEUKH.

I'eomeTprueckne MecTa TOYEK

[ToHsiTHE O reoMETPUUECKOM MecTe To4eK. [Ipumepsl reoMeTpuyeckux Mect
TOYEK Ha IJIOCKOCTU. brccekTpuca yria u CepeIMHHbBIN NEPIEHAUKYJIISAP K OTPE3KY
KaKk reoMerpuyeckue Mecra Todyek. OmnMcaHHas OKPYXKHOCTb TPEyroJbHHMKa, €€
LHEHTP. MeTo reoOMeTpUUECKUX MECT TOUEK MPU PELIEHUH F€OMETPUUECKUX 3aau.

IocTpoeHus ¢ MOMOMILIO HMPKYJIS M JIMHEHUKH

Hctopuueckue cenenusi. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUHM, 3TaIlbl
3aJlayd Ha MOCTPOEHMS, pEIIEHUE 3a]1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEéXyroibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiicTBa. [IpsiMoyrombHHK, pPOMO,
KBaJpaT, WX MpHU3HAKU U cBoiicTBa. Tpamernus. PaBHOOeapeHHas Tpamenus, e
cBoiicTBa u npusHaku. [IpsmoyronbHas Tpaneuus. CpeaHss JIMHAS TPaNeUuu.

CpenHsast nUHUS TPEyroJbHUKAa. METol yABOEHHS MEAUAaHbl TPEYTOJbHUKA.
Teopema o nepeceueHnr MeINaH TPEYTOJbHUKA.

Teopema @aneca, TeopemMa O MNPONOPUHOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DPUTYPHI.

IHoxoOue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt moaodus. Ilpusznaku mogoOus
TpeyrojabHUKOB. IlpuMeHeHne mogoOMsT TpPHU PEIIEHHH TEOMETPUUYECKUX H
NPaKTUYECKUX 3a]a4.

ITaomaanp

[Tonsitue o mnomanu. CBolcTBa IUIOMIAEH TIE€OMETPUUYECKUX (UTYP.
[Ipocreiimume Gpopmymsl A MIOWAAN TPEYroJbHUKA, MapajieJorpaMma, pomoa u
Tpaneuuu. [Inomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAAEH TPEYTrOIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPUM

CHHyC, KOCHHYC, TAHI€HC W KOTAHT€HC OCTPOro yria MpsSMOYTrOJbHOTO
TpeyrojabHuka. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIC C OKPYKHOCTHIO



Bnucanable M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOpIOHU.
Yrael MeXay XOpJaMM MU CEKylIMMH. BrnucaHHbIE M ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3anMHOEe pacnonoxkeHue IByX OKpyxkHocted. Kacanue
okpyxHOcTel. OOuIMe KacaTeabHble K IBYM OKPY>KHOCTSIM.

9 KIIACC

Pemienne TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreic yrioB ot 0° mo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOMKIECTBO. @opmynbl  npuBeicHus.  PemeHue
TPEYroJpHUKOB. Teopema KOCHMHYCOB W Te€OopeMa CHHYCOB. PelieHue
IIPAKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1ad reomeTpu4eCKON ONTUKH.

Tpuronomerpuueckue dbopmynbl Il TUIOWAAM  TPEYTOJbHUKA,
napaenorpamma, pomoOa, tpaneuuu. dopmyna I'epona. dopmyna miomaau
BBIITYKJIOTO YETHIPEXYTOIbHUKA.

ITogoOue TpeyroibLHNKOB

Xopael W MOAOOHBIE TPEYroJbHUKM B  OKpPY)XHOCTH. Teopema o
MIPOU3BEAECHUU OTPE3KOB XOpPJH, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB CEKYUIUX,
TeopeMa O KBajJpaTe KacarenbHOW. [I[puMeHeHne mpu peleHnr reoMeTpUYECKUX
3agay. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTun.

MeTtoa KOOpaAMHAT

VYpaBHeHue NpsiMON Ha TIJIOCKOCTH. YTJIOBOM KOA(h(UIIMEHT U CBOOOHBIN
YJIeH, UX T[EeOMETPUYECKH cMmbIcia. [lapamnenbHOCTs UM NEPNEHAUKYJISIPHOCTD
NpsIMBIX (depe3 yrioBod KodPPHUIIUEHT).

YpaBHeHUE OKpYXKHOCTH. HaxokIeHue nepecedyeHuid OKpYKHOCTEU U
IpsAMBIX B KoopauHarax. Popmysia pacCTOSHHAS OT TOYKH A0 npsMou. Ilnomans
napajienorpaMmma B KOOpJMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA/IH.
[IpuMeHeHnEe METOIa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKHUX
3a1a4ax.

BexTopbl

Bekropbl Ha miockoctu. CloK€HHE W BBIYMTAHHE BEKTOPOB — IPaBHIIA
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOKEHHE BEKTOpa Ha 4ucio. KoopanHaTsel
BekTOpa. CIIO)KEHHE M BBIYMTAHHWE BEKTOPOB, YMHOMXEHHE BEKTOpPA Ha YHUCIO B
KoopauHartax. [I[pumeHeHne BeKTOpOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oaswucy.
CkansipHOo€ TpPOU3BEACHUE BEKTOPOB, T€OMETPUUECKUN CMBICI U BBIPAXKECHHUE B
JEKAPTOBBIX KoopAuHaTaX. JIuCTpUOYTUBHOCTH CKAJSIPHOTO TMPOU3BEACHHUS.
CkansgpHoe TIpOM3BEACHUE W MpoeuupoBaHue. [IpumeHeHHe CKaJspHOTO



IIPOU3BEACHUS BEKTOPOB Ul HAxXOXKIEHWS [JUIMH M yriuoB. Pemenwne
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAIIPHOTO MPOU3BEICHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHplE MHOrOYrojJbHuUKHM. JlnmHa oOkpyxHOCcTH. I'pamycHas wu
paguaHHas Mepa yrila, BBIUMCIEHUE JUIMH Ayr OKpyxkHOocTed. llnmomans kpyra,
CeKTopa, cerMeHTa. Mcropuueckue cBefeHusI 00 U3MEPEHUHU JUTUHBI OKPYKHOCTH U
IUIOIIAINA KPYyTa.

JIBMKeHMSI TIIOCKOCTH

LlenTpanbHas cummerpus. LlenTpanbHO-cumMmeTpuuHble (urypsl. [IoBopoT.
OceBasa cummetpusa. Purypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOH OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B INPHUPOAE, KUBOIMUCH, CKYJBITYype, apxurekrype. Komnosunnn
IBYOKEHUH (mpocTeiiine npuMepsl). [lpuMeHenne B reoMeTpu4ecKux 3a1a4ax.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpamMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) maTpHMOTHYECKOr0 BOCIIMTAHUSA:

IPOSBICHUEM MHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHUICKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BaHUIO 3THX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pakAaHWHA U pealu3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
pa3IUYHBIX CTPYKTYP, SBIECHUH, IPOLEAYp I'paKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO AITHUECKUX MPOOJIEM, CBI3aHHBIX
C MpPaKTUYECKUM NPHUMEHEHHEM JOCTWKEHUH HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX TPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) TPY10BOT0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PELICHUH NPAKTUYECKHUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HAa MPOTSKEHUM BCEW KU3HU JJs YCHEUIHOW Npo¢eCcCUOHAIbHOU
NESATEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOPOM H
HNOCTPOCHUEM MHAUBUAYAIbHON TPAEKTOPUHM OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTU4eCKOr0 BOCIIUTAHMA:

CIIOCOOHOCTBIO K OSMOLMOHAJIbHOMY M  O3CTETHYECKOMY BOCIPHUSATHUIO
MaTEMaTHYECKUX OOBEKTOB, 3aJay, PELICHUM, pacCyXACHWW, YMEHHIO BHUJAETH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTallMEel B JIEATEIbBHOCTH HA COBPEMEHHYIO CHUCTEMY HAY4YHBIX
IpEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJIBI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKh Kak cQepbl 4Yel0BEYECKOU
NEeATEIbHOCTH, 3TANoB €€ Pa3BUTHA U 3HAYMMOCTU JUISl Pa3BUTHUS LMBHIIM3ALMIH,
OBJIQJICHUEM SI3bIKOM MATEMAaTHKU U MAaTEMaTHYECKOW KyJbTYpPOH KaK CpeICTBOM
IIO3HAHUS MHUPA, OBJIAICHUEM HaBbIKAMH MCCIIEIOBATEIbCKON ACSITENBHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0/1ar0NOy YU :



TOTOBHOCTBHIO TMPUMEHSATh MAaTeMaTHYECKHE 3HAHUS B MHTEpEcax CBOETO
3I0POBbs, BEACHUS  37A0pOBOro  oOpa3a KU3HU  (310pOBOE  IHUTAHMUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO e IIpaBa JIPyroro 4yeaoBeKa;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

OpHEHTallMe Ha MPUMEHEHNE MATEMAaTUUYECKUX 3HAHWU JI1 pelIeHus 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKAaIOIIeH Ccpeapl, IJIaHUPOBAHUSI TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI1 OKPYXKAIOIIEH Cpeabl, OCO3ZHAaHHWEM
1J100aJIpHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelIeHHUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OMbITA JIPYTHUX;

HEOOXOMMOCThIO B (POPMUPOBAHMU HOBBIX 3HAHUH, (POpMyIHpOBaTH HUIEH,
MOHSATHUSI, TUMIOTE3bI 00 0OBEKTAX W SBJICHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX,
0Co3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHWUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE Pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (OPMYJIUPOBATH U OIEHHBATH PHUCKH H
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

B pesynbrate ocBo€HMsI TpOrpaMMbl IO MaTEMAaTUKE Ha YPOBHE OCHOBHOTO
ob11ero oopazoBaHus y oOy4Jaroierocs 0yayT chopMupoBaHbl MeTanpeaAMeTHbIE
pe3yJbTaThl, XapaKTepPU3YIOIIHECS OBIIAJICHUEM YHHUBEPCaTHHBIMU
MO3HABATEIILHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATUBHBIMU
JIEUCTBUSMH U YHUBEPCATLHBIMH PETYJIITUBHBIMU JEHCTBUSIMH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue aeficTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIICCTBCHHBIE MPU3HAKU MATEMATHYECKHUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
oTpeeTICHUs] TIOHSATHI, YCTaHABIMBATH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINH,
OCHOBaHMUsI /1711 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOIUMOI0 aHAIIN3A;



BOCIIPpUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EANHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHUBOPEUUS
B (hakTax, JAHHBIX, HAOIIOJCHUAX W YTBEPXKACHUSAX, NpEIaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JienaTh BBIBOABI C WCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNLCTBA MATEMATHYECKUX YTBEPXKIACHHH (TpSIMBIE W OT
IIPOTUBHOTO), TMPOBOJIUTH CAMOCTOATEIHHO JIOKA3aTeIbCTBA MAaTEMaTHYECKHX
(dakToOB, BBHICTPAWBATh APTYMEHTAIIUIO, MPHUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBHIOMpaTh Ccrmoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapHAHTOB  peIICHWs, BbIOMpaTh HauOoJee MOAXOMAIMH ¢ y4EToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).
ba3oBble ucciegoBaTelbCKue 1eMCTBUA:

WCITOJIb30BAaTh BOIMPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dbopMynmupoBaTh ~ BOMPOCH,  (DUKCHpyIOIMIME  TPOTHBOpEYHe,  mpobiemy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTh IO CaMOCTOSITEIBHO COCTaBICHHOMY IIIAHYy OJKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAaHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;

CaMOCTOSITENIbHO (POPMYyIUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
MPOBEACHHOTO  HAONIONCHUS,  HCCIEAOBAHUS, OKCIEPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTh TIOJTYY€HHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIICHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MPE/IOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH  HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOpPMAINK, JaHHBIX,
HEOOXOMMBIX JJIs PEIICHUS 3a1a4H;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3WPOBATh W HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOUpaTh (QopMy TmpencTaBieHMs HHGOpPMALUM U HUIIOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TuarpaMmMaMi, HTHOU rpaduKoi U MX KOMOMHAIMSIMUY;

OIICHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPHUSM, TPEIOKCHHBIM WIIH
c(hOpMYyJIMPOBAHHBIM CAMOCTOSITEITHHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:



BOCIIPUHUMATH U (JOPMYJIMPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeIIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBbIpaXkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHUS MO XOJIy PEIICHHs 3aadH,
KOMMEHTHPOBATH TIOJTYYEHHBIN Pe3yIIbTaT;

B X071 OOCYXIIEeHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBHI,
npoOsieMbl, pelaeMol 3a7aud, BBICKA3bIBaTh HJIEW, HALCJICHHbIE HA IOUCK
pEIIeHMsI, COMOCTABIATh CBOM CYXXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
auanora, oOHapy)KMBaTh pa3iMuve W CXOJCTBO IMO3WIIUNA, B KOPPEKTHOU (opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPECTaBISITh PE3YIbTaThl PEIICHUS 3a/Ja4uH, YKCIIEPUMEHTa, UCCIIeIOBAHUS,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4&€TOM 3a1ad
Npe3eHTANU U OCOOCHHOCTEN ayIuTOPUH;

MOHMMAaTh W HCIIOJ30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboThl TpHU peIICHUH Yy4YeOHBIX MaTeMaTHYEeCKHX 3a7ad, MNPUHUMATh Leib
COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOTHI,
pacmpeenath BUAbl palboT, TOroBapuUBaThCs, 00CYXKIaTh MPOIECC U pPe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC); BBIIOJHATH CBOIO 4YacTb pabOTHl U
KOOPJIMHUPOBATh CBOWM JEHCTBUSA C JPYTHUMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KayecTBO pe3yjbTaTa M KAauecTBO CBOET0 BKJIaga B OOMIMA pe3yabTaT IO
KpUTEepUsM, CHOPMYJIMPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

BBISIBIISATH TMPOOJIEMBI [T PEIICHHS B JKHU3HEHHBIX M yUE€OHBIX CHUTYaIUfX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOIX0aX MPUHATHUS PEIIeHUN (MHIUBUIYATbHOE,
IPYIINOBOE);

CaMOCTOSITEJIbHO COCTAaBJISTh IUIaH, AJTOPUTM pelIeHUs 3agauu (WIh ero
4acTh), BBIOMpATh CHOCOO pEIIeHUS ¢ YYETOM HMEIOMINXCS PEeCypcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAThb U KOPPEKTUPOBATh BAapUAHTHI
pelieHui ¢ yuéToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTara
pelleHusl MaTeMaTHYeCcKOH 3aaun, CAMOMOTHUBAILIMY U pediekcuu;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEUICHUM 3a/1a4H,
BHOCUTh KOPPEKTHBbI B JI€SITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPe3yJbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUUYMHBI JOCTUKEHHS WM HETOCTHKEHUS 1IeTTU, HAaXOAUTh
o1nOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXKAaTh AMOLUHU TPU U3yYEHUH MaTeMaTHYeCKUX OOBEKTOB M (haKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIleHUs 3a/1a4H.

INPEAMETHBIE PE3YJIBTATDBI

K koHI1ty 00yuyenus B 7 kiacce 00y4aromuics MOMyYUT CIEAYIOIINE TPeIMETHbIE
pe3yibTaThl:

Pacrio3HaBaTh HM3ydyeHHbIE Te€OMETpUYECKHE (UIYpBl, OINPEAENATh UX
B3aMMHOE pACIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIIOJIHATH
YEepTeXKU MO YCIOBUIO 3anauu. V3MepsATs IMHENWHBIE W YIJIOBBIE BEIUYUHBI.
Pemars 3a1aun Ha BBIYMCIIEHNE JIMH OTPE3KOB U BEJIMYUH YTJIIOB.

Jlenate NPUKUAKY W OLEHKY JMHEHHBIX W YIJIOBBIX BEIWYMH NPEIMETOB B
peaIbHON KU3HHU, pa3MepoB MIPUPOIHBIX OOBEKTOB. Paznuuath pa3Mepsl 3TUX
00BEKTOB MO MOPSAIKY BEINIUHBI.

CTpouTh UEPTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3a7au.

[IpoBOIUTE JIOTMYECKHUE PACCYKICHHUS C HCIIONB30BAHUEM I€OMETPUYECKHUX
TEOPEM.

[lonp30BaTbCA IPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMAaHbI, IPOBEAEHHOM K  THUIOTEHY3€  IPSMOYI'OJIBHOIO
TPEYrOJIbHUKA, B PEILIEHUHA FEOMETPUYECKHX 3a1a4.

Omnpenenars napajieIbHOCTb MPSIMBIX C IOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cekymas. OnpenensTe NapajuieIbHOCTh MPSAMBIX C IMOMOLIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM 0 TOYEK APYTOU MPSAMOM.

Pemrats 3aiaun Ha kieTyaroi Oymare.

ITpoBOAUTH BBIUMCIEHHUS U HAXOOUTh YHUCIOBbIE M OYKBEHHBIE 3HAUYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJb30BaHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIpU
IIEPECEUEHNN JBYX IAapAJUIEIbHBIX MpPsAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HaXOXICHUE YIJIOB.

Bnanets monstuem reomerpuueckoro mecra touek (I'MT). Onpenensatsh
OMCCEKTPUCY yIila U CePEIMHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUYECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra touek (I'MT) npu
JI0KA3aTeJIbCTBE NT€OMETPUUECKUX YTBEPKICHUN U ITPU PEILICHUH 3a]1a4.



DopMynUpOBaTh OMPEAECICHHUS OKPYKHOCTHM W KPyra, XOpIbl U JAHAMETPa
OKPYHOCTH, YBEPEHHO BJIQJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
ATU CBOMCTBA IIPU PELICHUM 3a/1a4.

Bnanerp moHsATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEINHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnanetrs noHaTHeM KacaTEIbHOW K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>XKHOCTHU, TPOBEAEHHBIX U3
OJHOM TOYKH, U TPUMEHSATH 3TO B PEIEHUN T€OMETPUUECKUX 3a7a4.

Jloka3pIBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO IUPKYJISI U
JIMHEUKHU.

K xonmy oOydennss B 8 kJjacce O0Oy4aromuics TOMYYUT CIEAYIOIIHE
npeaMeTHbIE PEe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBHIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
II0JIb30BAThCSA MX CBOMCTBAMM IIPU PEIICHUU FEOMETPUYECKUX 3ajad. Paznuuyarth
IpU3HAKU M CBOMCTBA MapajuiejorpaMMa, pomoa U NpsAMOYToJIbHUKA, JOKA3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPHU PEIICHUH T€OMETPUUECKHX 3a/1au.

Hcnonp30BaTh CBOMCTBA TOUKH [IEPECEUEHUS] MEUAH TPEYTOJIbHUKA (LIEHTPA
Macc) B pEIICHUH 3a/au.

BnageTts noHATHEM cpelHEN JMHUM TPEYTroJbHMKA W Tpamneluy, NPUMEHSThH
UX CBOWCTBA NpU pEUICHHH TE€OMETpUYEeCKUX 3anad. lcmonb3oBaTh Teopemy
daneca u TeopemMy O IPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHITh UX ISl PEIICHUs
IPAKTUYECKUX 3a/au.

Pacnio3HaBaTh 1LEHTpPaIbHO-CUMMETPUYHBIE (UIYPBl U HCIHOJB30BaTh UX
CBOICTBa MPU PELICHUHU 3a]1a4.

Brnagetp mousTHSIMEH TONOOMS TPEYrOJbHUKOB, KO3(PUIMEHTa MOA00Us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJAOOHBIX TPEYroJIbHUKOB. VIMETh mpeacTaBieHue o
npeoOpa3oBaHuu 1oxoous U 0 noaoOHbIX (urypax. [losb3oBaTbes Npu3HaAKaMu
1no/100Usl TPEyroJIbHUKOB IPU PELICHUM T'€OMETpUYECKUX 3ajad. Jlokas3biBaTh U
IPUMEHATH OTHOIIEHUS MPOTOPLHUOHAIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensaTh momodue B MPaKTUUECKUX 33auax.

BeiBoguTh M KcCHonb30BaTh  mpoctedmue  QopMyibl Ui IUIOIIAH
TPEYrojbHHUKA, HapajuieJorpaMma, poMoa U Tpaneuuu. Beiuuciars (pa3iauuHbIMU
cnocobamMM) TIIIOLIAAb TPEYroJbHMKAa M IUIOUIAJAW MHOTOYTOJIBHBIX — (QUryp
(monB3ysAch, TIe€ HEOOXOAMMO, KaJbKYJISTOPOM). 3HATh OTHOIIEHHE ILJIOLIAAEH



NOJOOHBIX (UTYp U MPUMEHATH MPH peleHUH 3anad. [IpuMeHsTh MoTydyeHHBIE
YMEHHS B IPAKTUYECKUX 3a1a4aX.

[Tonb3oBatbess Teopemoii [ludaropa ams pemieHuss TEOMETPUUYECKUX H
pakTUYecKux 3agad. CTPOUTh MaTEMaTUYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTENBHO JIeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Bnanetp mNOHATHMEM BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIA MEXKIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAHHOW OKPYKHOCTH TPEYTOJIbHUKA W
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PEILICHUH 3a/1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYECKUE
MOJIEIIN IS 3a/1a4 PeabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TpPUMEHEHHEM TOoa00Ui U TPUTOHOMETPHH (IOJIB3YSACh, TNEe HEOOXOIUMO,
KQJIBKYJIITOPOM).

K xoniry 00y4yeHus B 9 kiacce 00yyaromuics MOJyYUT CIeAYIOIIUE NPEAMETHbIE
pe3yJbTaThI:

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIIUU OCTPBIX YIJIOB, YMETh HAXOAMUTH C UX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHl MNPAMOYTOJIBHOTO TPEYTrOJbHUKA («pPELICHHE
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJISATOPA) JJTHHBI
U YTJIbl JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcsa GopMysiaMu MpPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUUII HAXOXJIEHHS COOTHOLIEHWH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaThb TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, INPUMEHATH WX JJIS
HAXOXKJEHUSI PA3JIMYHbBIX 3JIEMEHTOB TPEYTrOJibHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPpU PEUIEHWH TeOMETpUYECKUX 3anad. [IpuMeHSATh MOJydYeHHbIE 3HAHUS IpU
PELIEHNH PAKTUYECKUX 3a4au.

[IpuMeHATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXOXKICHHE IUIONIA/IH, BBIBOJUTH
U BIIQJIETh TPUTOHOMETPUYECKUMU GOpMyIamMu ISl IJIOIIAAUA TPEYTrOoJIbHUKA,
napajenorpamma, poM0a, Tparneiuu, BEIBOAUTh U IPUMEHATh popmyiy ['epona u
dbopMyITy [Tl TUTOIIAU BBITYKIOTO YeThIPEXYTOJIbHUKA.

NMerp mpeAcTaBiI€HUME O TOMOTETUH, MPHUMEHATH B MPAKTHUYECKHX
CUTYaILHsX.

Hcnonbs3oBaTh Teopembl UeBbl 1 MeHenasi Ipy pelIeHny 3a1ay.

Hcnonp30BaTh TEOpPEMBl O BIMCAHHBIX YIJlaX, yIJAX MEXAY XOpAaMH
(CeKyIIMMHM) U yTIIe MEXAY KacaTeJIbHON U XOPAOW NP PELIEHUHA F€OMETPUYECKHUX
3ama4. Jloka3plBaTh M MPUMEHSATH TEOPEMBI O NPOU3BEIEHUU OTPE3KOB XOpA, O
MIPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnaners moHsATHEM KOOpAWMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHUEM
npsMOil Ha TMJIOCKOCTH. Bnaners mNOHATUSMU YriaoBoro KodddUIMEeHTa U
CBOOOMHOTO YJieHa, NMOHUMATh HMX T€OMETPUYECKUH CMBICI U CBA3b YIJIOBOTO



Kod(pduimeHTa ¢ BO3pacTaHHMEM U YyObIBaHHMEM JMHEHHOW (YHKIUU. YMETb
pemaTte METOAOM KOOpPAMHAT 3aJa4M, CBS3aHHBIE C NapPAUICIBHOCTBIO H
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEUYCHUEM IIPSMBIX, HAXOXKICHUEM TOYEK
IIEPECEUCHHS.

BeiBoguTe M BIaAeTh ypaBHEHUEM OKPYKHOCTU. lcmonp30Bare MeETOX
KOOpPAMHAT Ul HAXOXKJACHHs IEPECEUYCHHM OKPYKHOCTEM M NpsMbIX. Branersb
dbopMynaMu paccTOSHUSL OT TOYKHM [0 MPSMOM, IMJIOIAAM MapajjenorpamMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW mIomanu. Ilomp3oBaTbes
METOIOM KOOpJIMHAT Ha IUIOCKOCTH, MPUMEHATH €r0 IpPU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3amad. [IpuMeHATH MeEToJ KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.

Bnanetes monsTHEM BEKTOpa. YMETh CKIIAIbIBATh W BBIYATATH BEKTOPBI,
YMHOAaTh HA YHCJIO, BJIAJETh IIPaBUJIAMU TPEYrOJbHHKA M IapajiesiorpaMma.
Biraners npakTHyeCKMMM MHTEPIIPETAUSAMU BEKTOPOB. YBEPEHHO I0OJIb30BATHCS
KOOpAMHATAaMHM BEKTOpa. DBrnaaeTp CIOXKEHWEM U BBIYMTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpA HA YMCJIO B KOOPAUHATAX.

Wmeth mpencraBnenre o 0asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 11O
O0asucy. PackimagpiBaTh BEKTOpPBl CHJI € IOMOUIbKO IMPOCLMPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOWIEHUH. IIpumeHsATs mosydeHHbIE 3HAHUSA B
OPOCTEHIINX (PU3NUECKUX 3aadax.

Bnanete noHATHEM CKaJIApHOTO MNPOMU3BEACHUS BEKTOPOB, NOHUMATH €TI0
IF€OMETPUYECKHA CMBICII M YBEPEHHO IIOJIb30BaTbCS €r0  BBIPAKECHUEM B
JE€KapTOBBIX KOOpAMHATaX. 3HAaTh AUCTPUOYTHBHOCTh CKAJISIPHOTO IPOU3BEACHUS
U €ro CBs3b C NpOelUpOoBaHUEM. [IpUMEHATH CKaIsIpHOE NMPOU3BEICHUE BEKTOPOB
JUIS HAXOXKIAEHUs JUIMH W yrioB. Pemare reoMmeTpuyeckre 3agadd C IMOMOLIBIO
CKaJLIPHOTO Ipou3BeAceHusA. Vcnonb30Bark CKaISIPHOE MPOU3BEIECHUE BEKTOPOB B
anreOpandeckux U GU3NYECKUX 3a1ayax.

Biagers NOHATHAMU NPaBUWIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTU OKPY’KHOCTH M PAaJMaHHOW MEpPBI yIJIa, BBIYUCIATh IUIOIIAAb Kpyra U
ero yacted. [lommmare cmbica yucna m. [IpuMeHATH MOTydeHHBIE YMEHHs IIpU
pPELIEHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENECHHS 00 U3MEpPEHUU
JUIMHBI OKPY>KHOCTH U IUIOLIAJH KpyTa.

HmeTp mnpencTaBieHHE O NpeoOpa3oBaHUU IIIOCKOCTH, O JBHKEHUSX.
Haxomute ocu, ueHTpbl cummeTpud (Uryp, UEHTPbl MOBOPOTa, HAXOAWUTH
KOMIO3UIIMH MPOCTEUIINX MpeodpasoBaHuil. [IpuMeHSTh NBUKEHUS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUYECKUX 3a1a4.

[IpuMeHATh MOJNy4eHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMaTH4YECKUE
MOJIEIIN IS 3a/1a4 PeabHOM JKM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS



C TPUMEHEHUEM TMOJO00US M TPUTOHOMETPUYECCKHX (YHKIUH (IMONB3YysSICh, T
HEO00XO0IMMO, KaJTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHMe pa3/iesioB U TeM

KoanuyecTBo 4acoB

daekTpoHHbIe (U(PpPOBbHIE)

Ne ni/m Konrtpoabsnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHBIC PeCypChI
padoThI padoTsI

Hauana reomerpuu. IIpocreimmue

1 reoi/[eTqueCKHe (urypet u ux 28 2 https://m.edsoo.ru/OH12RI5SD8
cBoiicTBa. MI3MepeHne reoMmeTpudeckux
BEJINYUH

2 TpeyronbHUKH 19 1 https://m.edsoo.ru/O6KFIHD09
I1 .C

3 BPAIEILHOCTD. LYMMa YIIIOB 15 1 https://m.edsoo.rt/ WMNNDBJAT
MHOT'OYTOJIbHUKA
[IpssmoyronbHBIE TPEYTOIBHUKU https://m.edsoo0.ru/J2AOW40ZS

5 I'eomeTpryeckne HEpaBeHCTBA 1 https://m.edsoo.ru/A51XQD16L
OkpyxHOCTb. ['eoMeTpruueckue MecTa

6 Touek. [TocTtpoenus ¢ moMonipo 18 1 https://m.edsoo.ru/D9CPUBZKB
UUPKYJIS U JIMHEHKHU
I1 6006

7 OBTOPEHHE, 000 H.[eHIfe, 10 1 https://m.edso0.ru/59WO0SIXS4
CUCTEMaTHU3alUs 3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 102 7 0

[NPOT'PAMME




8 KVIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaunuecTBO 4acoB

daekTpoHHbIE (UH(POBbHIE)

Ne /i Konrponbnbsie IlpakTnyeckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsbI
YeThIpEXYroJIbHUKU 22 1 https://m.edsoo.ru/JEACIOAAS
ITogobue 16 1 https://m.edsoo.ru/3IPE93YZW
IInomans 16 1 https:/m.edsoo.ru/YFYPZ83VS
Teopema Iudaropa n Hatiana 18 1 https://m.eds00.ru/MVNV3IKOWW
TPUTOHOMETPHH
VYTIIBl U 4eTHIPEXYTOIBLHUKH, CBA3aHHBIC 20 1 hitps://m.cdsoo.r/CBCOZUV2X
C OKPY>KHOCTBIO
I1
OBTOPCHIC, O6O6meHI:Ie’ 10 1 https://m.edsoo.ru/INLME6DJB
cUCTeMaTH3alis 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME




9 KJIACC

KosaunuecTBo yacos
HaumeHoBaHMe pa3/iesioB U TeM JyeKTpoHHBbIE (LM poBbIE)
Ne /i Kontponbnbsie  IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe pecypchl
padoTsI padoThI
1 Pewrenne TpeyroibHUKOB 22 1 https://m.edsoo.ru/FBSYVS8LIS
2 [Tonobue TpeyroabHUKOB 12 1 https://m.edsoo.ru/PCDUDZWBS
3 Meroa koopauHaT 10 1 https://m.edsoo.ru/3JSGMLGWA
4 Bexropsl 20 1 https://m.edsoo.ru/7I0UZGLOW
5 JInuHa OKpYXKHOCTH Y IUIONIAJb Kpyra 16 1 https://m.edsoo.ru/JG33QNB5Q
6 JIBro>KEHUS IIOCKOCTH 10 https://m.edsoo0.ru/QSSDFGVC6
I1 606
7 OBTOPEHHE, 05O meHI:Ie’ 12 1 https://m.edsoo.ru/B4VQTV6J]]
cCUCTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




HOYPOYHOE INTAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHBIE Pabora ¢ nerbmu
Ne IMpakTH4ec aTa uH(ppOBLIe OB3
Tema ypoxa Kourtpoabn P A bp
n/n Bcero KHe U3yYeHUS o0pa3oBaTe/ibHbIE
ble padoThI
padoThbI pecypchl
1 Hctopust BOBHUKHOBEHUS U 1 01.09.2026 https://m.edsoo.ru/J7 WupuBuyanbHast
Pa3BHUTHS TCOMETPHH o QIALWIC pabora
Hauanbnbie noHsTus hitos://m.ed N WnpuBuayansHast
ttps://m.edsoo.ru.
2 . T 1 .09. abota
reoMeTpud. Touka, npsmasl, 03.09.2026 PWIN2UC p
OTPE30K, JIy4d
HauanbHbie nousTus hitos://m.ed 88 WnpuBuayansHast
ttps://m.edsoo.ru.
3 .T .09. abora
reoMeTpud. Touka, npsmasl, 1 07.09.2026 SLOXTRO p
OTPE30K, JIy4
[TonsiTne 00 akcrome, WuauBuayanbHas
TEOpEME, TOKA3aTEIbCTBE, //m. ) abota
4 p pit ! 1 08.09.2026 https://m.edsoo.ru/D p
OIIpECIIEHNH, CBOMCTBE, WDI17SPAX
MpU3HAKe
BxonHas koHTposIbHAA https://m. ow/TP  HWuanusunyanbHas
5 A R 1 1 08.09.2026  lupsi/m.edsoo.ru/ o
pabota 9DGUWIW pabora
B3anmHoe pacnonoxxenue WnpuBuayansHast
TOUYEK Ha MPSMO. https://m. /2 pabota
6 p 1 10.09.2026 ps://m.edso0.1u/28
N3Mepenne myiMHbI OTpE3Ka, XOILQOI
pacCcTosTHUE MEXITY TOUKaMHU
B3anmHoe pacnonoxenue WnpuBuayansHast
7 TOUEK Ha IPAMOi 1 14.09.2026 ~ Dutpsi/m.edsoorwN3 - pogor,
DAMOT. e RCJOINU
N3Mmepenne myiMHbI OTpE3Ka,




pacCToOAHNUC MCIKIY TOUKaAMU

DHOLUSQW

B3anmHoe pacnonoxkenue WNunuBnayanbHas
OueK Ha Oif. https://m.edsoo.ru/IP =~ pabora
2 TOYEK Ha MPsIMOit 15.09.2026 ps://m.edsoo0.ru
N3mepenne miMHbI OTpE3Ka, 033M9R4
paccTosTHUE MEXIY TOUKaMU
[TonyninockocTh U yroui. hitos:/m.ed ES WNunuBuayanbHas
ps://m.edsoo.ru
abota
9 Bugsr yrios. U3mepenue 17.09.2026 KCUASX p
BEJIMYUH YTJIOB
[TonyninockocTh U yroui. hitos:/m.ed U8 WNunuBuayanbHas
ps://m.edsoo.ru
abota
10 Bugsr yrios. U3mepenue 21.09.2026 JRBUZOM p
BEJINYUH YTJIOB
BeprukanbHbie U CMEXHBIE hitos://m.ed s WNupuBuayanbHas
ps://m.edsoo.ru
abota
11 yribl. [lapannensHbie n 22.09.2026 MGGNJRC p
MEPIEHIUKYISIPHBIE TPSIMbIE
BeprukanbHbie U CMEXHBIE hitos://m.ed U9 WupuBuayanbHas
ps://m.edsoo0.ru
aboTta
12 yrasl. [lapamiensHbie u 24.09.2026 PZ3CUDO p
MEepHEHUKYISIPHbIE TTPSIMbIE
BeprtukanbHble 1 CMEKHBIE hitos//m.ed A WHauBuayanbHast
ps://m.edsoo.ru
aboTta
13 yribl. [lapannensHbie u 28.09.2026 KSKOV1HS p
MEepHEHUKYISIPHbIE TTPSIMbIE
BeprtukanbHble 1 CMEKHBIE httos:/med U WHauBuayanbHast
ps://m.edsoo.ru
abota
14 yribl. [lapannensHbie n 29.09.2026 TLISU7SP p
MEePIEHAUKYISIPHBIE TPSIMbIE
BeprtukanbHble 1 CMEKHBIE httos:/m.ed Ug WupuBuyanbHas
ps://m.edsoo.ru
abota
15 yribl. [lapannensHbie n 01.10.2026 TG6BJOT p
MEePIEHAUKYISIPHBIE TPSIMbIE
https://m.edsoo.ru/T 151
16 Buccekrprica yria 05.10.2026 E— HAHBHAY Qb HaA

pabota




https://m.edsoo.ru/05 WnpuBuayansHast
17 buccekrpuca yrna 06.10.2026 ZOVOFKA4 paGora
https://m.edsoo.ru/TF WnauBumyansHas
18 buccekrpuca yrna 08.10.2026 VSZELCS paGora
Jlomanas. B oma . https://m. 1u/Bl  HMuameunyanbHas
19 MaHast I/I,Z[I:j JIOMaHBIX 12.10.2026 ps://m.edsoo.ru/ y
JlinHa JTOMaHOM G5WUB74 pabota
20 Jlomanas. BI/II[BE JIOMaHBbIX. 13.10.2026 https://m.edsoo.ru/Z8  MHnuBunyanbHas
JliMHa JTOMaHOM L8BNH99 pabora
MHOroyrojabHUKH. WnauBumyansHas
[TIepumeTp MHOTOYTrOJIbHUKA. pabora
71 N 15.10.2026 https://m.edsoo.ru/C7
OHSITHE O BBITYKIIBIX U 10. EAXVHXR
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyrojabHUKH. WnauBumyansHas
[TIepumeTp MHOTOYTrOJIbHUKA. pabora
2 N 19.10.2026 https://m.edsoo.ru/I8
OHSITHE O BBITYKIIBIX U 10. SNINBWF
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyrojabHUKH. WnpuBuayansHast
[IepumeTp MHOTOYTrOJIbHUKA. pabora
23 N 20.10.2026 https://m.edsoo.ru/1K
OHSITHE O BBIYKIIBIX U .10. KIPSDPK
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
MHOroyrojabHUKH. WnpuBuayansHast
[TepumeTp MHOTOYTrOJIbHUKA. pabora
24 N 22102026 https://m.edsoo.rw/H
OHSITHE O BBITYKIIBIX U 10. PMS28IVS
HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX
25 MHOroyrojabHuKH. 05.11.2026 https://m.edsoo.ru/4K ~ VHauBunmyanbHas




IIepumeTp MHOIOYTOJILHUKA.

IlousTue o BBIITYKJIBIX U

NCX094A

pabota

HEBBIMYKJIBIX
MHOTOYT'OJIbHUKAX
2 I/IHCprMef{TLI s ) 09.11.2026 https://m.edsoo.ru/W WnauBumyansHas
U3MEPEHUH U IOCTPOCHHI BHPYRAUO pabora
27 NucTpyMeHTbI 11st 10.11.2026 https://m.edsoo.ru/U0 = MHauBuayansHas
M3MEPEHUH U MOCTPOCHUM o EXMBQ4M pabora
Kontponbhas padota mo WHauBuayanbHast
teme "Havana reomerpun. pabota
[Ipocreiimue https://m. Ju/LE
)3 pocTenn 12.11.2026 ps://m.edsoo.ru/
reoMeTpuyeckue GUrypsl u 9ZALWEF2
ux cBoiictBa. 3mepenue
reoMeTpudeckux ¢puryp"
29 Menuana, OuccekTprca u 16.11.2026 https://m.edsoo.ru/E WNunusuayanbHast
BBICOTA TPEYTOJIbHUKA o OXHOSX0QQ pabota
30 Mennana, buccekTpuca u 17.11.2026 https://m.edsoo.ru/NO  VHAuBUIYyanbHast
BBICOTA TPEYTOJIbHUKA X8LIPBF pabota
https://m.edsoo.ru/F9 WnauBumyansHas
31 PaBeHCTBO TpeyroibHUKOB 19.11.2026 MESEX59 paGora
[TepBbIit ¥ BTOPOI MPU3HAKA https://m.edso0.ru/Q NunuBunyanbHas
32 23.11.2026
paBEHCTBA TPEYTOJbHUKOB HO02AYKO00 pabota
[IepBrlii 1 BTOPOI TPU3HAKU https://m.edsoo.ru/P WnpuBuayansHast
33 24.11.2026
paBEHCTBa TPEYTOJLHUKOB H6WHYM67 pabora
34 [IepBrlii 1 BTOPOI IPU3HAKU 26.11.2026 https://m.edsoo.ru/1B =~ MHnuBunyansHas
paBEHCTBa TPEYTOJLHUKOB R5P5YV0 pabora
[1epBbIit 1 BTOpON PU3HAKU https://m.edsoo.ru/R WNunuBuayanbHas
35 30.11.2026
paBEHCTBA TPEYTOJbHUKOB KUS59FECF pabota




IlepBbIit 1 BTOPOM IIPU3HAKU

https://m.edsoo.ru/M

NunuBunyanpHas

36 01.12.2026
PaBEHCTBA TPEYTOJIBHUKOB RS15INSK pabora
PaBHOOEnpeHHBIC WHauBuayanbHast
https://m.edsoo.rw/EZ
aboTta
37 Tpe}vfl"OJIbHI/IKI/I U UX 03.12.2026 TYM96WO p
CBOWCTBa —_—
PaBHOOEpeHHBIC WHauBuayanbHast
https://m.edsoo.ru/B
abota
38 Tpe?’/l"OJ'IBHI/IKI/I U UX 07.12.2026 COKHDES] p
CBOICTBa e
PaBHOOEIpeHHBIC WHauBuayanbHast
https://m.edsoo.ru/8E
abota
39 Tpe}V/ronLHI/IKI/I U UX 08.12.2026 UIFTLV p
CBOICTBa
40 [Tpu3nak paBHOOEAPEHHOTO 10.12.2026 https://m.edsoo.ru/CI =~ VHauBuayansHas
TPEYroJbHUKA o AAQTIIW pabora
" [Tpu3nak paBHOOEAPEHHOTO 14.12.2006 https://m.edsoo.ru/OF =~ VHauBuayansHas
TPEyroJibHUKa KU2NV388 pabora
TpeTuii mpU3HaK paBEeHCTBA https://m.edsoo.ru/23 =~ HWHauBuayansHas
42 15.12.2026
TPEYTrOJbHUKOB R5Q3617Z pabora
43 Tperuii npu3HaK paBeHCTBA 17.12.2026 https://m.edsoo.ru/IA ~ MHnuBunyanbHas
TPEYTrOJbHUKOB Y76NY1C pabota
44 Tperuii npu3HaK paBeHCTBA 21.12.2026 https:/m.edsoo.ru/T3 ~ MHnusBunyanbHas
TPEYrOJIbLHUKOB SETVYB4 pabora
Durypsl ¢ 0CEBOU WNunuBnayanbHas
c i. I1 -//m. ) pabora
45 nmMeTpuen. [Ipumepsr 22.12.2026 https://m.edsoo.ru/2Y
CUMMETPUU B OKPYKAIOIIEM MMXKMFF
MUpe
Durypsl ¢ 0CEBOU WNunuBnayanbHas
https://m. ru/Y
46 ciMMeTpHeit. [IpuMepst 24.12.2026 2 Vbt paGora

CUMMETPHUU B OKPYKarOIIeM

YB667YEF




MHpe

47 KOHT[:OJ‘IBH&?I pa60Ta' 'no 28.12.2026 https://m.edsoo.ru/Q7  WHauBuayansHas
teme "TpeyronbHUKN RFSHX3D pabora
https://m.edsoo.ru/C4 = HWuauBumyaabHas
48 [TapannenpHOCTH NPSIMBIX 29.12.2026 OKIBNBI paGora
49 CBoiicTBa ¥ IpU3HAKU 11.01.2027 https://m.edsoo.ru/W WnauBumyansHas
IapajuIeNbHbBIX NPIMBIX U70LRSMZ pabora
50 CBoiicTBa U MPU3HAKH 12.01.2027 https://m.edsoo.ru/Y WNunusuayanbHast
MapajljIeJIbHBIX IPSAMBIX FNO4RKXM pabora
51 CaoiicTBa ¥ IPU3HAKU 14.01.2027 https://m.edsoo.ru/D WnauBumyanbHas
napajuieNIbHbIX IPAMBIX XJ94AKX0 pabora
59 CBoiicTBa ¥ IpU3HAKU 18.01.2027 https://m.edsoo.ru/G WnauBunyansHas
MapajuIeIbHBIX IPSIMBIX o AMRYPOM3 pabora
53 CBoiicTBa U MPU3HAKU 19.01.2027 https://m.edsoo.rw/X0  HMuauBuayansHas
MapajuieIbHbIX MPSMBIX o DWS5R5QD pabora
54 CaoiicTBa ¥ IPU3HAKU 21.01.2027 https://m.edsoo.ru/50 = VHnuBuayansHas
apauIeNIbHBIX MIPAMBIX CYXJESK pabota
https://m.edsoo.ru/T4 | HWuauBumyanbHas
55 CymMmma yTiioB TpeyrojibHUKa 25.01.2027 PBLVDWD paGora
https://m.edsoo.ru/Q WnauBumyanbHas
56 CyMMa yrioB TpeyrojbHHUKa 26.01.2027 EBFAFEYP pabora
B ://m. . NunuBuayanbHas
57 HEIIHUE YTJIIbI 73.01.2027 https://m.edsoo.ru/V3 JUBULY
TPEYroJbHUKA DSIBF33 pabora
53 Bremnue yrisl 01.02.2027 https://m.edsoo.ru/l NumBuyansHas
TPEyroJibHUKA WOYNOG63F pabora
CymMMma BHYTPEHHHUX YIJIOB hitos:/m.ed R WNunuBnayanbHas
59 MHOTOYTOJTBHHKA ¥ CyMMa 02.02.2027 P — pabora

BHCIIHUX YI'JIOB BBIITYKJIOTO

HIDOWVKG




MHOT'OYT'OJIbHUKA

CyMMma BHYTPEHHUX YIJIOB WNunuBnayanbHas

MHOTOYTOJIbHUKA M CyMMa //m. , pabora
60 yI yM 04.02.2027 https://m.edsoo.ru/PO

BHEIIHUX YTJIOB BEIITYKJIOIO M6HZSIS

MHOT'OYTOJIbHUKA

CymMMma BHYTPEHHUX YIJIOB WNunuBuayanbHas

MHOTOYTOJBHHUKA U CyMMa https://m. Tu/L pabora
61 yr YM 08.02.2027 ps://m.edsoo.ru/L4

BHEIIHUX YTJIOB BEIITYKIOIO 9MK?2B46

MHOT'OYTOJIbHUKA

Kontponbhas padora mo WHauBuayanbHas

teme "[lapamienbHOCTD. https://m. . pabora
62 p 09.02.2027 ps://m.edsoo.ru/4Y

Cymma yriioB AKUIPM6

MHOIOYyIroJbHUKa"

[Ipu3Haku paBeHCTBA WNunuBnayanbHas
63 | mpaMoyrombHEX 11022027~ upss/m.edsooqwR - pogop

T e TMI9FT6Y

TPEYroJbHUKOB

IIpu3Haku paBeHCTBA WNupuBuayanbHas
64 mpAMOYrOTBHBIX 15022027  DutpssmedsoonuE 1 pa6or

PAMOYT e AAARRH7U

TPEYroJbHUKOB

Ilepnenaukynsap u J//m. . WNunuBuyanbHas
65 PICHOUKYIISID 16.02.2027 https://m.edsoo.ru/OP JUBUITY

HaKJIOHHAs 8Q30OMRM pabora

CBOMCTBO MEAUAHBI NunusuayansHast

MIPAMOYTOJILHOT'O https://m. ) pabota
66 pAMOyT ) ) 18.02.2027 ps://m.edsoo.ru/2F

TPEYroJIbLHUKA, IPOBEAEHHOU JUL2AVZ

K TUIIOTEHY3¢e

CBOMCTBO MEAUAHBI hitos:/m.ed 0 NunusuayansHast
67 | mpsMoyromsoro 20.02.2027 ~ ups:/m.edsoo.ru paGora

TpeyroJibHUKa, NpOBEAEHHOM

FPEHVDM




K TUIIOTEHY3¢e

[IpssmoyronbHbIN WNunuBnayanbHas
68 TPEYroJIbHUK ¢ yriioM B 30 25.02.2027 hps: m.edsoo.ael pabora
peyt yE R ZWSSVE3
rpagycoB
[IpssMOyToNbHBIN WnauBumyanbHas
69 TI; OJ}IIZHHK ¢ vrioM B 30 01.03.2027 https://m.edsoo.ru/2V paGora Y
peyr r 02 VAS53XB
IpaaycoB
CooTHOIIEHNS MEXKTY WNuauBugyanbHas
70 | cropoHaMu i yramu 02.03.2027 ~ “upssimedsoo W paGor
P - 02 B4899G2J
TPEYroJbHUKA
COOTHOIIIEHUS MEXK, WNHauBuayanbHas
71 CTOPOHAMU U JIaMIPIIy 04.03.2027 hitps://m.eds00.ru/C9 pabora ’
P & 0 TMMBD6K
TPEYroJbHUKA
HepaseHcTBO TpeyronbHuKa. WNupuBuayanbHas
72 HepaBeHcTBO 0 qyiHHE 09.03.2027 hitps: sl pabora
p . e L4EPB3DB
JIOMaHOM
HepaBenctBo mexny WNunuBnayanbHas
MEPIICHINKYIISIPOM U //m. ) pabota
73 pricH Uy p 11.03.2027 https://m.edsoo.ru/3T
HaKJIOHHOU. PaccTosHuE OT TKTLWLE
TOYKHU 10 NPSAMOHN
Kontponbnas padora mo WHauBuayanbHast
temaM "[IpsiMoyroJibHBIE httos://mod o pabota
ps://m.edsoo.ru
74 " U3,
:J;“peyro.]'IBHI/IKI/I , 15.03.2027 IYSPKIG
I'eomerpuueckue
HepaBeHCTBa"
0) ocC 0 : "
75 KPY>KHOCTb, X pszl " 16.03.2007 https://m.edsoo.ru/19 HAUBUIYaJIbHASI
JMaMeTPhI, UX CBOMCTBA 4GYOX6R pabora
76 OKpy»KHOCTb, XOPJIbI U 18.03.2027 https://m.edsoo.ru/V WNuauBuyanbHast




JIMaMETPbI, UX CBOKCTBA P8CZ9ASN pabota
B3anmHoe pacnonoxkenue WNunuBnayanbHas
OKPY>KHOCTH U MPAMO. https://m.edsoo.ru/B pabora
77 22.03.202
KacarenbHast u cexymas K 03.2027 BUCLVKIH
OKPYKHOCTH
B3anmHoe pacnonoxkenue WNunuBuayanbHas
OKPY)KHOCTH U MPSIMOM. https://m. Tu/F pabota
78 pyx p 23.03.2027 ps://m.edsoo.ru/FS
KacarenbHast u cexymas K P6JQIPP
OKPYKHOCTH
B3anmHoe pacnonoxxenue WNunuBnayanbHas
OKPY)KHOCTH U IPSMOM. https://m. ) pabota
79 Pyx p 5.03.2027 ps://m.edsoo.ru/T7
KacarenbHas u cekymas k IEKC68S
OKPYKHOCTH
OKpY>XHOCTb, BIIMCAaHHAs B https://m. ) WNuausuayanbHa
80 pyx 05.04.2027 ps://m.edsoo0.1u/3S JUBUAYaJIbHAS
yroi P4Q4BSM pabota
OKpy>XHOCTb, BIMCaHHAsI B J//m. ) WNHauBuayanbHast
81 py 06.04.2027 https://m.edsoo.ru/8J JUBHUIY
yroi BWLFXGX pabora
[ToHsiTHE O TEOMETPUUECKOM WNunuBnayanbHas
mecTe Touek. [Ipumepsl -//m. ) pabora
) pumep 08.04.2027 https://m.edsoo.ru/9V
FeOMETPUYECKUX MECT TOYEK 970WTV7
Ha MJIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM WNunuBnayanbHas
MecTte Touek. [Ipumepsr https://m. ) pabota
33 pumep 12.04.2027 ps://m.edsoo.ru/M
F€OMETPUYECKUX MECT TOUYEK SOK7KZXF
Ha MJIOCKOCTH
OmnwucanHast OKPYKHOCTb https:/m. . NunusunyansHa
84 pny 13.04.2027 ps://m.edsoo.ru/E9 JUBULY ST
TPEYroJibHUKA, €€ IIEHTP 42U9MKS pabota
85 OrnucaHHast OKPY>KHOCTb 15.04.2027 https://m.edsoo.ru/R WuauBuayanbHas




TPEYroJIbHUKA, €€ LEHTP

USQ6XOTO

pabota

Meto reoMeTpuyecKux WnauBumyanbHas
86 MECT TOYEK IIPU PELIEHNH 19.04.2027 hitps://m.cds00.ru/10 pabora
PHD s ABSMSIX
TrCOMETPHUCCKUX 331a4
Meto reoMeTpuyecKux WnauBumyanbHas
87 MECT TOUEK TPH PEICHUH 20.04.2027 hitps://m.eds00.1u/Q pabora
pap T YMTRIZIB
TCOMETPHUYECKUX 3a71a4
Meto reoMeTpuyecKux WNunuBnayanbHas
88 MECT TOUEK TPH PEIICHUH 26.04.2027 hitps://m.edsoo.ru/U4 pabora
PHp O JGFUAQS5
TCOMETPHUYECKUX 3a1a4
MeToa reoMeTpHIECKUX NunuBunyanpHas
89 MecCT :oqu HTII?I eIICHU N 27.04.2027 hitps:/m.edsc0.ru/R8 pabota ’
pup T PZPXGRX
TCOMETPHUYECKUX 3a71a4
O6ocHOBaHMS TPOCTEHIINX NHnuBHyanbHas
MOCTPOEHUM, ATAIIbI 3aJa41 httos-//med B pabora
ps://m.edsoo.ru
90 Ha MOCTPOEHUS, PEIICHHE 29.04.2027 188G71X
3aJa4 Ha MOCTPOCHUE
HUPKYJIEM U JIMHEHKOM
O6ocHOBaHMS TPOCTEHIITNX NHnuBHyanbHas
MOCTPOEHUM, ATAIIbI 3aJa41 pabora
91 Ha IIOCTPOEHUS, PELICHUE 03.05.2027 https://m.edsoo.ru/N
p P U QNTSO0SLI
3aJa4 Ha MOCTPOCHUE
LHUPKYJIEM U JIMHEHKOM
KonTpomnbHas padota mo WupuBuyanbHas
teMe "OKpy>KHOCTb. pabora
I'eomeTpuueckue Mecrta https://m.edsoo.ru/E
9 b 04052027 ~ |upsiimedsoory

toyek. IlocTpoenus ¢
MTOMOUIBIO HUPKYJIS U
JUHEWKn"

D4EP9BK9




93

[ToBTOpenue u o6oOIICHHE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

Kypca

06.05.2027

https://m.edsoo.ru/A
R407E990

NunuBunyanpHas
pabota

94

[ToBTOpenue u o6oOIICHNE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

Kypca

10.05.2027

https://m.edsoo.ru/Y
L3LJ8GZ6

NunuBunyanbHas
pabota

95

[ToBTOpenue u o6oOIICHHE.
Pemenne 3amauy,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

Kypca

11.05.2027

https://m.edsoo.ru/ISI
Y5SNSOE

NunuBunyanbHas
pabota

96

[ToBTOpenue u o0oOIICHHE.
Pemenne 3amauy,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

Kypca

13.05.2027

https://m.edsoo.ru/C5
N3TSTJO

NunuBunyanbHas
pabota

97

[ToBTOpenue u o0oOIICHHE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

Kypca

17.05.2027

https://m.edsoo.ru/B
KZ79DT4l

NunuBunyanpHas
pabota

98

[ToBTOpenue u o6oOIICHHE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBSI3H
MEKY Pa3InIHBIMU TEMaMU

18.05.2027

https://m.edsoo.ru/C
WR7IBSHY

NunuBunyanpHas
pabota




Kypca

99

[ToBTOpeHHE 1 0000IIEHNE.
Pemenue 3amauy,
WLIIOCTPUPYIOLINUX CBA3U
MC)KIIY paBJII/I‘-IHBIMI/I TEMaMHn

Kypca

20.05.2027

https://m.edsoo.ru/A
A7GJWLT4

NuanuBuayanbHas
pabota

100

[ToBTOpEeHHE 1 0000IIEHNE.
Pemenue 3amauy,
WIIIOCTPUPYIOLINUX CBA3U
MC)KIIY paBJII/I‘-IHBIMI/I TEMaMHn

Kypca

24.05.2027

https://m.edsoo.ru/N
MDTHJKNU

NuanuBuayanbHas
pabota

101

Hrtorosast KOHTpOJIbHAS
paborta

22.04.2027

https://m.edsoo.ru/61

WO0SG6Y2

NuanuBuayanbHas
pabota

102

[ToBTOpEeHME 1 0000IIEHHE.
Pemenne 3amauy,
WJUTIOCTPUPYIOMINX CBS3H
MEXIYy Pa3IndYHBIMH TEMaMHU

Kypca

25.05.2027

https://m.edsoo.ru/M
OO8BKAYY

NuanuBuayanbHas
pabota

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102




8 KVIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3ydeHHsi ~ 00pa3oBaTe/IbHbIE pecypchl
padoTsI padoThI

ITapannenorpamm, ero 3HaK

1 p J\I,H JIOTPAMM, €ro MpHsHAH 1 https://m.edsoo.ru/ARR7IVFG6
U CBOMCTBa
ITapannenorpamm, ¢

2 p J\I,H FIOTPaMM, CT0 HPH3HAKH 1 https://m.edsoo0.ru/XQ2HT880G
U CBOMCTBa
[Tapannenorpa €ero 3Ha

3 p Jin JIOTPAMM, €0 HPH3HAKH 1 https://m.edsoo.ru/U2FNLVXGJ
Y CBOMCTBA
ITapannenorpamm, ero 3HaK

4 P J\I,H VIOTPANIM, CTO TIpHEHALH 1 https://m.edsoo.ru/0AFB95BMP
U CBOMCTBa
[Tapannenorpa €ero 3Ha

5 P J\I,H FIOTPAMM, €0 IPH3HAKH 1 https://m.edsoo.ru/L2SC1L.413
U CBOMCTBa
[IpssMoyToNBHUK, POMO,

6 KBaJpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/K6ACIMIG3
CBOMCTBA
[IpsimoyroapHUK, pOMO,

7 KBaJpaT, UX MPU3HAKU U 1 https://m.edsoo.ru/SEP2WIOM6
CBOMCTBA
[IpsimoyroapHUK, pOMO,

8 KBaJApaT, UX MPU3HAKUA U 1 https://m.eds00.ru/N3905183D
CBONCTBA
[IpssMoyToNBHUK, POMO,

9 KBaJpaT, UX IPU3HAKU U 1 https://m.edsoo.ru/9AOUOET6U
CBONCTBA

10 CpenHsist TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/YHRE784QD




11 CpenHsist TMHUS TPEyrojbHUKA 1 https://m.edso00.ru/ JKQXXS6CP
Tpanemus. PaBHOOeapeHHAS

12 Tparneuus, €€ CBOMCTBA U 1 https://m.edsoo.ru/P7LS9Z6H3
MPU3HAKU
Tpanemus. PaBHOOGeapeHHAs

13 Tpamnenus, e€ CBOMCTBa U 1 https://m.edsoo.ru/RMAFSWLFI
MIPU3HAKU

14 [IpsamoyronbHas Tpanemnus 1 https://m.edsoo.ru/SONOSOY3R

15 Cpenusist TuHUS Tpanenuu 1 https://m.edsoo.ru/MQSIU1HO1

16 Teopema ®aneca 1 https://m.edsoo.ru/DUWROAI7U

17 Teopema Paneca 1 https://m.edsoo.ru/FPLDPRWEF3
T

18 COPEMa O HPOTIOPIHOHATLHBIX 1 https://m.edsoo.ru/B27GJUTZ2
OTpe3Kax
T

19 COPEMa O HIPOTOPUHOHATLHBIX 1 https:/m.eds0o.ru/GN1Y560NM
OTpe3Kax

20 [lenTp Macc TpeyroiabHUKa 1 https://m.edsoo.ru/PU6L3IWGK

21 LlenTpaibHO-CHMMETpHUHEIC 1 https://m.edsoo.ru/DANRGABOC
burypst
K

22 | OHTpO?bHaH pa60Ta"H0 reme 1 https://m.edsoo.ru/XLI9FPIISE

HeThIpEXYroNbHUKH

ITomno6

23 OAIOHAE TPEYTOIILHIKOB, 1 https://m.edsoo.ru/CMSAS8UNGX
ko3 purmeHT nomxoous
ITomo06

24 OAIODHIE TPEYTOMLHIKOB, 1 https://m.edso0.ru/339G42HMF
ko3 purmeHT nomxoous
I1

25 PH3HAKH 0100MS 1 https://m.edsoo.ru/3VUXK2P28
TPEYrOJIbHUKOB

26 [Tpusnaku mogoOus 1 https:/m.eds00.ru/86D0TXYZU




TPEYTrOJIbHUKOB

[Tpusnaku mogoOust

27 https://m.edsoo.ru/LVTQ9LQ24
TPEYrOJIbHUKOB
IMpusua 01100
28 TppeH I:) i : e https://m.edsoo.ru/FOOMEBO1V
YTOJIbHUKOB
II §)
29 PHHAKH HOA0BIA https://m.edsoo.ru/6 Y XPXGHZL
TPEYrOJIbHUKOB
IMpusua 01100
30 PH3HAIH HO0BHA https://m.edsoo.ru/43MAJ24WR
TPEYrOJIbHUKOB
IT §)
31 p:HreHeHP;zHOHOeCHH HI;Z . https://m.edsoo.ru/KDLGZ4Q7]
[IEHUN IIPAKTUYECKUX 3a71au
II §)
32 PHMCHCHHE TIOZIOBILL HpH https:/m.eds00.ru/106DVM8EWJ
pelLIeHUH MPaKTUYECKUX 3a/1a4
IT §)
33 PHMEHEHHIE HOA0DIA HpH https://m.edsoo.ru/1AMXSM38Y
pelLIeHUH MPaKTUYECKHUX 3a/1a4
IT §)
34 p:HreHeHP;zHOHOeCHH HI;Z . https://m.edsoo.ru/8B62XWOUW
[IEHUN IIPAKTUYECKUX 3a7au
I1 eHeHue nomo0
35 pepHZ[ H HP;aII: A eCPII(H Hp; . https://m.edsoo.ru/ES8V5RY 49
LIEHUHU IIPAKTUYECKUX 3a0a4
IT §)
36 p:HreHeHP;zHOHOeCHH HI;Z . https://m.edsoo.ru/4QOERKSFP
[IEHUN IIPAKTUYECKUX 3a1au
BBenenue nouaTus
37 npeoOpa3oBaHusl OIOOUS U https://m.edsoo.ru/FHGJ19NT3
Mo00HBIX uryp
K §]
38 ,,S:ngﬂs'{aﬂ paboTa Ho TeMe https://m.edsoo.ru/TVE9OUINA
100U
ITo e mromaau. CBoMcTBa
39 FUTTHE TIIoTHaH. L-BOHCTE https://m.edsoo.ru/SYJF1V0SZ

IJIOIIAEH TEOMETPUYECKUX




¢uryp

40

IMougarue mnomanu. CBoicTBa
IJIOIIAEH TEOMETPUYECKUX

¢uryp

https://m.edsoo.ru/C119MBY CO

41

IMongrue mnomanu. CBoicTBa
MJI0IIAZeH TEOMETPUUYECKUX

¢uryp

https://m.edsoo.ru/L2M5429E1

42

[Tpocreitmue Gopmybl ajis
TUTOIAH TPEYroJbHHKA,
napajuiesorpamma, pomoa u
Tpamnenuu

https://m.edsoo.ru/NGYOW3YFK

43

[pocteiiue hopmysl s
IUIOUIA/IM TPEYTOJIbHUKA,
napajuiejorpamma, pomoa u
Tpaneuuu

https://m.edsoo.ru/YD9FP7QBC

44

[Ipocteiiue hopmysl st
IUIOLIA/Id TPEYTOJIbHUKA,
napajuiejorpamma, pomoa u
Tpaneuuu

https://m.edso0.ru/8KG4I1XS3Z

45

[Ipocteiiue hopmysl s
TUIOINAM TPEYroJbHHKA,
napajuiesiorpaMma, pomoa u
Tparnenuu

https://m.edsoo.ru/TKSMHDMRN

46

[pocteiiue hopmysl s
IUIOINAM TPEYroJbHHKA,
napajuiesiorpaMma, pomoa u
Tpamnenuu

https://m.edsoo.ru/AETBPDG04

47

[Tpocreitmue Gopmybl ajis

https://m.edsoo.ru/RPM7DF46H




rmjaomaau TpCyrojbHUKa,
napajuiesorpamma, pomoa u
Tpamnenuu

[Ipocteiitue hopmysl s
IUIOINAM TPEYroJbHHKA,

48 https://m.edsoo.ru/HVPW 1PUOE
napajuiesiorpaMma, pomoa u
Tpaneuuu
[Ipocteiitue hopmysl s
49 TUTOTHA/IM TPEYTOTIBITIIE, https://m.edsoo.ru/6A72EHA75
napajuiesiorpaMma, pomoa u
Tpamnenuu
[Tpocreitmue Gopmybr ajis
50 TITOTHAH TPEYTOBHHE, https://m.edsoo.ru/F2C21.R083
napajuiesiorpaMma, pomoa u
Tpamnenuu
51 [Tnomanu mogoOHBIX HUryp https://m.edsoo.ru/EEALMR67C
52 [Mnomaau mogo6HBIX puryp https://m.edsoo.ru/P912SGDK7
53 [Tnomanu mogoOHBIX HUryp https://m.edsoo.ru/EHO61BZTL
54 Korrpoeras pabora no reme https://m.edsoo.rt/EN2ZMRLOV
"IInomans"
55 Teopema [Iudaropa https://m.edsoo.ru/QKZ0FGGIM
[IpumeneHnue TeopeMbl
56 [Tudaropa npu pemennn https://m.edsoo.ru/P8QO6H 146
MPAKTUYECKUX 3a7a4
[IpuMeHenue TeopeMsl
57 [Tudaropa npu pemennn https://m.edsoo.ru/6GCYYHMBIJ
MPAKTUYECKUX 3aa4
58 [IpumeHenue TeopeMsl https://m.edsoo.rt/LMVSC3GLJ




[Mudaropa npu perieHnu
NPaKTHYECKHX 3a7a4

[IpumeHenue TeopeMsl

59 [Mudaropa npu perieHnu https://m.edsoo.ru/PRSO0Y2UB
MPAKTUYECKUX 3a7a4
[IprumeneHnue TeopeMbl

60 [Tudaropa npu pemennn https://m.edsoo.ru/FRWFBQ8U4
MPAKTUYECKUX 3a7a4
IT

61 POTIOPIHAOHATILHEIC OTPESICH B https://m.edsoo.ru/7THHYHDEV
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
II

62 POTOPHHOHATIBHBIC OTPEIKH B https://m.edsoo.rt/ AWIKQEMCI
MPSIMOYTOJILHOM TPEYTOJIbHUKE
[IponopuuoHnanbHbIE OTPE3

63 POTIOPIHOHATILHEIE OTPESICH B https://m.edsoo0.ru/RTI9I1IKWZDG
MPSIMOYTOJILHOM TPEYTOJIbHUKE
IT

64 POTIOPIHAOHATILHEIC OTPESICH B https://m.edsoo.ru/O58L2HQQX
PSIMOYTOJIBHOM TPEYTOJIbHUKE
II

65 POTIOPIHOHATIEHRIC OTPESKHL B https://m.edsoo.ru/7GUACGXWZ
MPSIMOYTOJILHOM TPEYTOJIbHUKE
IT

66 POTIOPIHOHATILHEIE OTPESICH B https://m.edsoo.ru/C7656BBGE
MPSIMOYTOJILHOM TPEYTOJIbHUKE
CuHycC, KOCUHYC, TAHT€HC U

67 KOTAHTE€HC OCTPOro yria https://m.edsoo.rv/LYVTIZMQWW
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHnyc, KOCUHYC, TAHT€HC U

68 KOTaHI'€HC OCTPOTro yria https://m.edsoo.ru/ J3GWTMVMU
HPSIMOYTOJIBHOTO TPEYroJIbHUKA

69 CHHYC, KOCHHYC, TAHICHC H https://m.edsoo.ru/GROA16PM3

KOTaHI€HC OCTPOTO yriia




IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

TpuronomeTrpuyeckue GyHKIMH

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

71 PHTOHOMCTPUCCKHUE (yHKIIN https://m.eds00.ru/ZU0S7OCLO
yrioB B 30°, 45° u 60°
KonTtponpsHas pabota o teme

72 "Teopema [Iudaropa u Hauana https://m.edsoo.ru/FVEFTRM95
TpUroHomeTpun"
B

73 [THICATTHDIC 1 HCHTPaTIbHEIC https://m.edsoo.ru/G40YNQYXG
YTJIbI
B

74 [TMCAHHBIC 1 HEHTPATILHAIC https://m.edsoo.ru/V2IQGA3E7
YTJIBI
B

75 [THCAHHBIC 1 HEHTPATLHRIC https://m.edsoo.ru/7HCBOZFSD
YTJIbI
B

76 [TMCANHBIC 1 IECHTPaIbHbIC https://m.edsoo.ru/DNLOSSAGE
YTJIbI
v o

77 roi l\fe}KHy Kacatebton 1 https://m.edsoo.ru/E9HIJSGCA
XOpaou
v N

78 ro nfexcny Kacatebton 1 https:/m.edsoo.ru/AY SM3W49F
XOpJ0it
v

79 [IBL MEICLY XOPAAMH 1 https://m.eds00.ru/QSM61X003
CEeKyLIUMU
v

80 [IBE MELY XOpAamH 1 https://m.edsoo.ru/NUZYK04UB
CEKYIINMU
B

81 Hﬂca_l_{HHe 1 OTIHCAHHRIC https://m.edsoo.ru/O9W830WRSE
YETBIPEXYTOJIbHUKU
B

82 [TMCAHHDBIC H OTHCAHHbIC https://m.edsoo.ru/H45SC6FPG

YETBIPEXYTOJIbBHUKH




CBolicTBa U IpU3HAKU

83 .. https://m.edsoo.ru/C68X0DMAP
BIIMCAHHOTO YETHIPEXYTOJILHUKA

84 CpoiicTsa n HpmH%KH https://m.edsoo.ru/78749ZDPI
BIIMCAHHOTO YETHIPEXYTOTHHHUKA
CBoiicTBa 3Ha

85 BOHCTBA I HpH3H KH https://m.edsoo.ru/JSMSCM8Q8
BIIMCAHHOTO YETHIPEXYTOJILHUKA
CaoiicTBa 3HAKU

86 BOWCTBA H TIpHSH . https://m.edsoo.ru/WLS4BA7LX
BIIMCAHHOTO YETHIPEXYTOJILHUKA
B

87 SAMHOC pa},CHOHO)KeHHe abe https://m.edsoo.ru/JTHESCMNKR
OKpY>KHOCTEH
Bza 0€ PaCIOJIOKEHHUE

88 HIMHOE D . TOTOICHHC ABYX https://m.edsoo.ru/WS38RSFCD
OKPY>KHOCTEH

89 Kacanue oxpyxHocTteit https://m.eds00.ru/SOQZPVOXV

90 Kacanue okpyxHOCTEM https://m.edsoo.ru/V703PTAA3
OO0mue kacare eK

91 H TEITRHBIE K ABYM https://m.edsoo.ru/XBBUSR8OT
OKPY>KHOCTSIM
KonTtponsHas pabora o teme

92 "VTIBl U 9ETBIPEXYTOJIBHUKH, https://m.edsoo.ru/DJYT1BFOE
CBSI3aHHBIE C OKPYXHOCTHIO"
[ToBTOpeHHE 1 000OIIECHNE.
Pemienne 3ana

93 HHICHHE SaaT, https://m.edsoo.ru/81SYGHEMS
WUTIOCTPUPYIOMINX CBS3H MEKIY
pa3TUYHBIMU TEMaMH Kypca
[ToBTOpEeHME 1 0O0OIIECHNE.
Pemienne 3ana

94 HICHHC Sa7at, https://m.edsoo.ru/BMGGSUO6L
WJUTFOCTPUPYIOUTUX CBS3H MEXITY
pa3TUYHBIMU TEMaMH Kypca

95 [ToBTOpeHHE 1 000OIIECHNE. https://m.edsoo.ru/INSLOORIW




Pemenue 3amay,
WJUTIOCTPUPYIOIIHNX CBSI3U MEKIY
pa3IMYHBIMU TEMAMH Kypca

96

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
UJUTIOCTPUPYIOLINX CBA3U MEXKIY
Pa3IMIHBIMU TEMaMH Kypca

https://m.edsoo.ru/ WPRF7AWKF

97

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
UJUTIOCTPUPYIOLINX CBA3U MEXKIY
Pa3IMIHBIMU TCMAaMU KypcCa

https://m.edsoo.ru/IQP7XNRTT

98

[ToBTOpeHmEe 1 0000IIECHNE.
Pemenue 3amay,
MIIIIOCTPUPYIOIIUX CBA3U MEXKIY
PAa3IMIHBIMU TCMAaMU KypcCa

https://m.edsoo.ru/YIAHKQMNR

99

[ToBTOpeHHEe 1 0000IIECHNE.
Pemenne 3amauq,
WIIIIOCTPUPYIOIIUX CBA3U MEXKIY
PAa3IMIHBIMU TCMAaMU KypcCa

https://m.edsoo.ru/ODR4UNUDN

100

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amayq,
WIIIIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3IMIHBIMU TCMAaMU KypcCa

https://m.edsoo.ru/LIWTH3RM2

101

HroroBasi kKoHTpOIBHAs paboTa

https://m.edsoo.ru/ZPQFPPB76

102

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
UJUTIOCTPUPYIOLIKX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

https://m.edsoo.ru/QVLHEXPOL




OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102




9 KJIACC

KoanuyecTBo 4acoB

Ne Hdara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero U3y4YeHHsi 00pa3oBaTesIbHbIEC PeCYpPChl
padoTsI padoThI

C

1 HHYE, KOCHHYE, TAHTCHC yIIoB 1 https://m.edsoo.ru/5USJICOB75
ot 0 1o 180°
O

2 CHOBHOC TPHTOHOMETPIIECKO® 1 https://m.edsoo.ru/M4F82J3Q0G
TOKJIECTBO

3 DopmyJibl IPUBEACHUS 1 https://m.edsoo.ru/OD2RWIGER
DopMyIIbI IPUBEICHUS 1 https://m.edsoo.ru/PWADXH90Q6
P .

5 CLICHHE TPEYTOTLHAKOB 1 https://m.edsoo.rt/WOEYZB12S
TeopeMa KOCUHYCOB
P .

6 CHICHHE TPEYTOILHITKOR 1 https://m.edsoo.ru/CO9KRCUJO
Teopema KOCUHYCOB
Teopema cuHycOB 1 https://m.edsoo0.ru/KV67Y3KVM
Teopema cuHycOB 1 https://m.edsoo.ru/L93GH3CSI
Pewenne npakTuueckux 3anad ¢

9 HCTIOJIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/RX9DFWODY
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemienne npaktuueckux 3agad ¢

10 UCII0JIb30BaHUEM TEOPEMBI 1 https://m.edso0o.ru/GOIYWQ54Z
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Pemenne npaktuueckux 3agad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/433MX1FGS8
KOCHHYCOB M TEOPEMBI CUHYCOB
Pewenne npaktuueckux 3anad ¢

12 HICHIE Tparerimecion: sapat 1 https://m.edsoo.ru/S7136DVOB
HCITOJIb30BAHUEM TE€OPEMBI




KOCHUHYCOB U TCOPEMBI CUHYCOB

Tpuronomerpuyeckue GopMyIibl

13 JUISL TTOLIAU TPEYTOJIbHUKA, https://m.edsoo.ru/5K7F41UI1
napajiejgorpamma
Tpuronomerpuueckue GopMyIIbl

14 TS TTOIIAU TPEYTOJIbHUKA, https://m.edsoo.ru/68QTV0252
napajuiejorpaMmma
Tpuronomerpuueckue GopMyIbl

15 JUTISL TTOIIAM TPEYTOJIbHUKA, https://m.edsoo.ru/NOZOEK05Q
napajuiejorpaMmma
Tpuronomerpudeckue GopMyIbl

16 JUISL TTOLIAJU TPEYTOJIbHUKA, https://m.edsoo.ru/P1W83Y4Y6
napajuiesorpaMmma

17 ®opmyna I'epona https://m.edso0.ru/3CQS58KDIS

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

19 ®opmyna I'epona https://m.edsoo.ru/P1IFWPZTDQ
(o)

20 opM}.I_Ha [LTOTHAH BAIYIIIOTO https:/m.edsoo.ru/9E9XGZZHZ
YETBIPEXYTOJIbHIKA
(0))

21 opM}_]_Ha TUIOTIAI BRITYRIIOTO https://m.edsoo.ru/KKVSMLN40
YETBIPEXYTOJIbHUKA
K §]

22 | OHTPOJIbHAA paboTa 1o T?,Me https://m.edsoo.ru/2P7QM31DE

Peuienue TpeyronbHUKOB

X o

23 OP/IbT H HOAOBHBIC https://m.edsoo.ru/HRQL5P50X
TPEYTOJIbBHUKH B OKPYKHOCTH
T

24 COPEMa O TIPOH3BE/CHIH https://m.edsoo.ru/GLKPMPTKJ
OTPE3KOB XOP/[I
T

25 COPEMa O HIPOM3BECHHH https://m.eds0o0.ru/Y072ZQ3K5

OTPE3KOB XOPJ




TeopeMsl 0 IpoU3BEICHUN

26 1 https://m.edsoo.ru/SIH6DFWLC
OTPE3KOB CEKYIINX
27 Teopemsi 0 MpomsBeeHiit 1 https://m.edsoo.ru/VBZEKTZAK
OTPE3KOB CEKYIINX
28 Teopema o IiBaHpaTe 1 https://m.edsoo.ru/9IUZTFJUO
KacaTeJIbHON
29 Teopema o IiBaﬂpaTe 1 https:/m.edsoo. s u/EHME7APYA
KacaTeJIbHON
30 Teopemsl UeBbl 1 MeHenas 1 https://m.edsoo.ru/B4L1YENLC
31 Teopembl UeBsl u MeHenas 1 https://m.edsoo.ru/KOU3HLC36
32 Teopemsl UeBbl 1 MeHenas 1 https://m.edsoo.ru/9MHUOWE10O
33 [TonsiTHE 0 roMOTETHH 1 https://m.edsoo.ru/ZSKJO75JL
34 Korrposeras pabora no reme 1 https://m.edsoo.ru/YRPDU77PT
"Tloqo6ue TpeyroJbHUKOB"
YpaBHeHue npsiMoit Ha
IJIOCKOCTH. YTJIOBOU
35 KOX(PPUITUEHT U CBOOOTHBIN 1 https://m.edsoo.ru/DKBNHB2IQ
YJIEH, UX TEOMETPUYECKUN
CMBICTT
YpaBHeHue npsiMoit Ha
IJIOCKOCTH. YTJIOBOU
36 KOX(PPUITUEHT U CBOOOTHBIN 1 https://m.edsoo.ru/OHQFQNJID4
YJIEH, UX TEOMETPUYECKUN
CMBICTT
[TapannenbHOCTD U
37 MEPIECHANKYISIPHOCTh MPSMBIX 1 https://m.edsoo.ru/2UCIFMLOX
(depe3 yrioBoit ko3 urrenr)
38 YpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/HQKDS7A1U




39

Haxoxnenue nepecedeHuit
OKpY’KHOCTEH U MPSIMBIX B
KOOpJAMHATax

https://m.edsoo.ru/YNKU2PN29

40

Haxoxnenue nepecedeHui
OKPY>KHOCTEH U MPSMBIX B
KOOpAMHATaX

https://m.edsoo.ru/J1ICGP6BT2

41

dopmylia pacCTOSIHUA OT TOYKU
JI0 IPSAMOU

https://m.edsoo.ru/10BIG46H 1

42

[Tmomaaes mapamienorpaMmma B
KOOpPJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOM TUIOIIAIN

https://m.edsoo.ru/KZBQRM4HS5

43

[Ipumenenne MetToa KOOpAUHAT
B IIPAKTUYECKHU-
OpPUEHTUPOBAHHBIX
reOMEeTPUUYECKUX 3aauax

https://m.edsoo.ru/L8XEKLH5G

44

KonTtponsHas padora o teme
"Meroa koopauHaTt"

https://m.edsoo.ru/AZSIVWIVO

45

BekTops! Ha IoCcKOCTH

https://m.edsoo.ru/K12RUOSVW

46

Cro’keHne U BEIYNTaHHUE
BEKTOPOB — TpaBUjIa
TPEYrOJIbHUKA U
napajuiesorpaMmma

https://m.edsoo.ru/703ALG431

47

Crno’keHne U BEIYUTaHHUE
BEKTOPOB — TpaBUjIa
TPEYrOJIbHUKA U
napajuiesorpaMmma

https://m.edsoo.ru/HVDFC60VW

48

YMHOXEHUE BEKTOpa Ha YHCIIO

https://m.edsoo.ru/ITAAOV6STT

49

Koopaunartsl BekTOpa

https://m.eds00.ru/2QDXIMW1G




50

CroXeH1e U BEIYUTAHUE
BEKTOPOB, YMHO)KEHHE BEKTOPA
Ha YKCJIO B KOOPAMHATAX

https://m.edsoo.ru/UEUVRC7H2

51

CloXeH1e U BEIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpA
Ha YKCJIO B KOOpAUHATAX

https://m.edsoo.ru/CD5SE7TWXI

52

[IpruMmeHeHne BEKTOpOB B
¢du3uKe, HEHTp Macc

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

53

[Tonsitue o 6azuce (Ha
MJI0CKOCTH). Pa3inokeHus
BEKTOPOB 10 06a3ucy

https://m.edsoo.ru/FIMRYRIGS

54

[Tonsatue o 6a3uce (Ha
MJI0CKOCTH). Pa3nokeHus
BEKTOPOB 10 06a3ucy

https://m.edsoo.ru/S02GEDIPD

55

[Tonsatue o 6a3uce (Ha
TJI0CKOCTH). Paznmoxkenus
BEKTOPOB 110 6a3ucy

https://m.edsoo.ru/PLD73IHM 1

56

CxansipHO€ MPOU3BEICHUE
BEKTOPOB, T€OMETPUUECKUI
CMBICJI U BBIPAKCHUC B
JIEKapTOBBIX KOOpAMHATaX

https://m.edsoo.ru/M13GI1KYH

57

JIMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

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

58

CxassipHO€ MPOU3BEICHUE U
pOEUPOBaHNE

https://m.edsoo.ru/EJSYVAD37

59

[IpuMeHeHue CKalnspHOro
IIPOU3BEJICHUS BEKTOPOB ULt
HAaXOKJICHU [UIUH U YIJIOB

https://m.edsoo.ru/AY2BYDN7M




[IpuMeHeHue CKalIspHOro

60 MIPOU3BEJICHUS] BEKTOPOB IS 1 https://m.edsoo.ru/79KYPZ0ZU
HAXO0XICHUS JUIUH U YTJIOB
[IpuMeHeHue CKaIspHOro

61 MIPOU3BEJICHUSI BEKTOPOB ISt 1 https://m.edsoo.ru/TJIA3FCB2S
HAXOJICHUS JIIUH U YTJIOB
Pemenne reomeTprueckux 3aaau

62 C IMIOMOUIBIO CKAJISIPHOTO 1 https://m.edsoo.ru/DDZKOTURA
MIPOU3BEICHUS
Pemenne reomeTprueckux 3aaau

63 C ITIOMOUIBIO CKAISIPHOTO 1 https://m.edsoo.ru/1TPQ44FSF
MIPOU3BEICHUS

64 Kowrporbras pabora 1o reme 1 https://m.edsoo.ru/EGG6ARUB8
"Bektopsr"

65 IlpaBiIbHEIE MROTOYTONBHIKIL, 1 https://m.edsoo.ru/GAOJSROGE
BBIYHMCIICHUE UX AJIEMEHTOB

66 I1paBHIEHEIE MHOTOYTONBHIKIL, 1 https://m.edso0o0.ru/772WCGI2G
BBIUHCJICHUE UX DJIEMEHTOB

67 IlpaBibHEIE MROTOYTONBHIKIL, 1 https://m.edsoo.ru/FI9A9900ON
BBIUHCJICHHE UX DJIEMEHTOB

68 IlpaBibHEIE MROTOYTONBHIKIL, 1 https://m.eds00.ru/TQ4VIV78S
BBIYHMCIICHUE UX AJIEMEHTOB

69 Yucno m v 1MHa OKPY>KHOCTH 1 https://m.edsoo.ru/BHTMLDSZL

70 Yucno m v 1MHa OKPYKHOCTH 1 https://m.edsoo.ru/M8CUUME93

71 JmuHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/SQTE8GOM70

72 JnvuHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/5SZT409CK

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

74 Paagnannas mepa yria 1 https://m.edsoo0.ru/7Q5SPOYUMW




[lnomane kpyra u ero

75 3JIEMEHTOB (CEKTOpa U https://m.edsoo.ru/WZ2UJSTBC
CErMeHTA)
[lnomane kpyra u ero

76 9JIEMEHTOB (CEKTOpa U https://m.edsoo.ru/KPOBE37R8
CErMeHTA)
[Tmomaas kpyra u €ero

77 9JIEMEHTOB (CeKTopa U https://m.edsoo.ru/NRZNOOFUU
CErMeHTa)
Brrancrienue nepuMeTpoB u

78 riomasei Guryp, BKIFOYAIOIINX https://m.edsoo.ru/C1D32BLLC
AJIEMEHTHI KpyTa
Brranciienue nepuMeTpoB

79 riomasei Guryp, BKIFOYAIOIINX https://m.edsoo.ru/7RBWLHP9Z
AJIEMEHTHI KpyTa

80 Konrpobias fo Teme "I[HHHa" https://m.edsoo.ru/KCBEDSESI
OKPYKHOCTH | ILIOMIAh KpyTa

81 LlenTpasnibHasi CHMMETPUS https://m.edsoo.ru/X6THK81SX

82 Letrtpartbho-cuMmeTpiribie https://m.edsoo.ru/IU77FO58U
burypst

83 [ToBopoTt https://m.eds00.ru/J3TQENIW6

84 OceBas cuMMETpUs https://m.edsoo.ru/U170UBRZ6
[ToBTOpenue u o0oOIIeHNE.

85 Penterine saxa, https://m.edsoo.ru/Q1MJISHLZZ
WUTIOCTPUPYIOMINX CBS3H MEKIY
pa3IMYHBIMU TEMaMH Kypca

86 DurypEl, CHMMETPHHibIC https://m.edsoo.ru/SWSGNWISP

OTHOCHUTEJIEHO HEKOTOPOH OCH




87

[TapamiensHbIN IEPEHOC

https://m.edsoo.ru/OMWYJ63Z0

88

[NoHsATHE NBMKEHUS U €TI0
CBOMCTBA

https://m.edsoo.ru/NV56HIZHD

89

PaBenctBo duryp

https://m.edsoo.ru/DO8VSTQYA

90

[IposiBneHuss cuMMeTpuu B
IIPUPOJE, )KUBOIIKCH,
CKYJIBITYpE, apXUTEKType

https://m.edsoo.ru/Y7GDM70HA

91

KoMmmo3unun asmxeHni
(mpocreiimue npuMepsl)

https://m.edsoo.ru/ZO0WD49KMY

92

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amayq,
WUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3IUYHBIMU TEMaMHU Kypca

https://m.edsoo.ru/QOMUMXBPM

93

[ToBTOpenue u o6oOIIeHNE.
Pemenne 3amayq,
WUTIOCTPUPYIOIINX CBSI3H MEXTY
Pa3IMYHBIMU TEMaMH Kypca

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

94

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBSI3H MEXTY
Pa3IMYHBIMU TEMaMH Kypca

https://m.edsoo.ru/ WTXYZSG7Y

95

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBSI3H MEXITY
Pa3IMYHBIMU TEMaMH Kypca

https://m.eds00.ru/0X04301L6

96

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
UJUTIOCTPUPYIOLIKX CBA3U MEXKIY

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




PAa3IMIHBIMU TCMAaMU KypcCa

97

[ToBTOpeHHE 1 000OIIECHNE.
Pemenue 3amay,
WIDIIOCTPUPYIOIIUX CBA3U MEXKIY
PAa3IMIHBIMU TCMAaMU KypcCa

https://m.eds00.ru/SXQOTVZXE

98

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amayq,
WIDIIOCTPUPYIOIIUX CBA3U MEXKIY
Pa3INIHBIMU TCMAaMU KypcCa

https://m.edsoo.rt/EWKNQIHW7

99

[ToBTOpeHHE 1 000OIIECHNE.
Pemenne 3amayq,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
Pa3INIHBIMU TCMAaMU KypcCa

https://m.edsoo.ru/FAHW999U4

100

[ToBTOpeHME 1 000OIIECHNE.
Pemenne 3amauq,
WUTIOCTPUPYIOIINX CBSA3H MEXKIY
pa3TUYHBIMU TEMaMHU Kypca

https://m.edsoo.ru/LYNT82KE]

101

HroroBasi kKoHTpOIBHAs paboTa

https://m.edsoo.ru/FBUQPI9V3G

102

[ToBTOpenue u o0oOIIeHNE.
Pemenue 3amay,
UJUTIOCTPUPYIOLIKX CBA3U MEXKIY
PAa3IMIHBIMU TCMAaMU KypcCa

https://m.edsoo0.ru/ASITWVWXO7

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME

102

Koppexkuyuonnas paboma c oemomu c OB3

MPUMEHSTH 0oJiee MEIICHHBIN TeMIT 00Y4YEeHHSI, MHOTOKPaTHOE BO3BpAIllEHUE K U3YUCHHOMY MaTepuany;




CTaBUTh KOHKPETHBIC 33/1a4M, TOOUBATHCS UX BBHITIOIHEHUS, HE TOPOIHTH B MIPOIIECCE BHIMIOJHECHNUS,

OoJipIoe Mo 00bEeMY 3aJIaHue MPEJIaraTh B BHJIC MTOCIIEI0BATEIbLHBIX YaCTEH;

KOHTPOJIUPOBATH X0 PaOOTHI HAJl KAXKI0M YaCcThI0, BHOCS HEOOXOIUMbIC KOPPEKTUBHI;

HEKOTOPBIC BAYKHBIE M CIIOKHBIC JISl 3aIOMUHAHNUSI MOMEHTHI BBIIIMCHIBATh Ha JIOCKY, AaBaTh Pa3IUYHbIC KAPTOUKU U CXEMBI,
AJTOPUTMBI U JP.;

yIpaXHEHHE — TOBTOPEHUE B IENSIX BEIPA0OTKH HaBbIKA (OCO3HAHHOCTD JEHCTBUS, CHCTEMAaTHYHOCTb, IOBTOPSEMOCTh, pa3HOOOpasne,
MPAKTUYECKasi HAMTPABICHHOCTD);

MOBTOPEHHUE YCBOCHUSI MaTepuaa 1o TeMaM YpPOKOB;

CO3/ITaHUE CUTYAIMH ycIiexa, IPOSBICHHUE MOACPKKU M 0J00peHus, o010 [pruBaHNe WHINBUIyaIbHAS TTIOMOIIb



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC

Kon
NPoBePsIEMOro
pe3yjabTara

6

IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa3oBaHus

I'eomerpus

6.1

Pacrio3naBaTh M3yueHHBIE TeoMeTpUuYecKkue (GUTYphl, OIMpeaeisaTh HX
B3aMMHOE  pacIloJIOKEHHE, H300paxaTrb TreoMeTpuueckue  (urypsl,
BBITOJIHATH YEPTEXKH 10 YCIOBUIO 3a7auu. MI3MepATh JIMHENHBIE U YIIOBBIE
BEJIMUYMHBI. Pemare 3amauu Ha BBIYMCIIEHHE [UIMH OTPE3KOB U BEIMYMH
yIJIOB

6.2

Jlenate rpy0Oyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIWYMH NPEIMETOB B
peanbHON KM3HM, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Pasnuyarh pasmepsl
3TUX 0OBEKTOB I10 MOPAIKY BETHUYUHBI

6.3

CtpouTh 4epTekH K FTeOMETPUUECKUM 3a/1a4am

6.4

Ilonp30BaTbCcsi MpHU3HAKAMM pABEHCTBA TPEYTOJBHUKOB, MWCIOJIb30BaTh
NpPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB NPU PELICHUU
3a1a4

6.5

HpOBOI[I/ITL JIOTUYCCKUC PACCYKIACHUSA C UCITOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

[Tonb30BaThcs MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MeIUaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSIMOYTOJIBHOTO
TPEeYrojbHHUKa, B pEIICHUH T€OMETPUUECKHX 3a]au

6.7

OHpeI[eHSITB HapaHHeJIBHOCTB HpHMBIX C IIOMOIIBIO yFJIOB, KOTOpLIe
obpazyer ¢ HMMH cekymas. OnpenessiTh NapaieIbHOCTh MPSMBIX C
MOMONIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPsAMOM 10 TOYEK
JIPyroi NpsaMoi

6.8

Pemats 3a1auun Ha KieT4aToi Oymare

6.9

[TpoBOaUTH BBIUMCIEHHMS U HAaXOAWTh YHUCIOBBIE U OYKBEHHBbIE 3HAUYEHUS
YyIJIOB B TEOMETPUYECKHMX 3aJadax C MHCIONB30BAHMEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbBIX MpHU
[IEPECECYCHU  JABYX  IApaJUICIbHBIX  IpsAMBIX  CeKywmeh. Pemarts
IIPAaKTHUYECKUE 3aa4¥ Ha HaXO0XKJICHHUE YIJIOB

6.10

Brnaners HOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb ONpEIeIsATh
OMCCeKTpUCY yIla W CEepeiIMHHBIA TEpPHEHIUKYISAP K OTPE3KYy Kak
TE€OMETPUUECKNE MECTA TOUEK

6.11

DopMyTUPOBATH ONpEeNICHUsI OKPYKHOCTH M Kpyra, XOpZIbl U JAHaMmeTpa




OKPY’KHOCTH, IIOJIB30BATHCA UX CBOMCTBAaMHU. YMEThH MNPUMCHATH OTU
CBOICTBA MPHU PELICHUHM 3a]1a4

Bianers moHATHEM ONMCAHHOW OKOJIO TPEYrOJIbBHMKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. Ilomb3oBaThCcs (pakTaMH O TOM, YTO OHCCEKTPHCHI

6.12 YIJIOB TPEYroJIbHUKA MEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO
CepeIHHBIE NEPIEHIUKYJIISAPBl K CTOPOHAM TPEYTrOJIbHHUKA IIEPECEKAIOTCS B
OJTHOH TOYKE
Bitamers noHATHEM KacaTeIbHON K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOH O
6.13 NEPHEHAUKYJIAPHOCTH KAcaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE
KacaHus
6.14 [lonp30oBaTbcsi  MPOCTEMIIMMHM ~ T€OMETPUYECKUMH  HEPABEHCTBAMH,
’ MTOHUMATh UX MPAKTUYECKUNA CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOEHUS C TOMOIIBIO LUPKYJIS
’ Y JIMHEWKA
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl 0CBOEHUSI 0CHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa3zoBaHus
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
) II0JIb30BATHCS UX CBOMCTBAMU MPU PEIIEHUU T€OMETPUUECKUX 3a1a4
6.2 [TpuMeHsTh CBOMCTBA TOYKM NEpecedeHUs] MEAMAH TPEyroJbHHUKA (LEHTpa
' Macc) B pEIICHIH 3a1a4
Bnagets nonaTHeM cpeaHel JIMHUN TPEYrOJbHUKA U Tpaleluy, IPUMEHATh
6.3 UX CBOMCTBA IIPU PpELICHUHM TIeoMeTpudecKkux 3anad. Ilosnb3oBarbes
' teopemoi daseca U TEOPEMON 0 IIPONOPLUOHAIBHBIX OTPE3Kax, IPUMEHITh
WX JUJIs PEIICHMS IPAKTUYECKUX 3a]1a4
6.4 [lpumeHsTh  TpU3HAKM  TOAOOMS  TPEYrOJbHUKOB B  PELICHUU
' reOMETPUYECKHX 3a1a4
[Tonp3oBatbest Teopemoirt [ludaropa st pemieHUs TEOMETPUUECKHX H
6.5 npakTHYecKuX 3aga4y. CTpOUTh MAaTEMaTUYECKYI0 MOJENb B MPAKTHYECKUX
) 3a/a4ax, caMOCTOSITEJIbHO JIe]aTh YepTEX M HAXOAUTh COOTBETCTBYIOILHE
JUTUHBI
Brmagete mNOHATHMAMM CHHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yrja
6.6 MPSMOYTOJIBHOTO TpeyroibHuKa. [lob30BaTbcs 3TUMHM TOHATHSMH IS
peneHus MpakTUYECKUX 3a/1a4
6.7 Bbrancnare (pa3nu4HbIME CIIOCOOaMHM) TUIOIIAh TPEYTOJIbHUKA U TUIOIAAN

MHOTOYTOJIBHBIX (GUTYp (MOJB3YSACh, TJ€ HEOOXOAMMO, KaJbKYISATOPOM).




[IpuMeHATH MOyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax

6.8

Bnaners NOHATHAMM BIIMCAaHHOTO M LEHTPAJIbHOIO YIVIA, HCIOJIb30BATh
TEOpPEMbI O BIHMCAHHBIX YIJaX, yrilax MEXIy XOpAaMu (CeKyIIUMH) U yriie
MEXAY KacaTeJIbHOW U XOPJ0M IPU PEILICHUU T€OMETPUUECKUX 3a1a4

6.9

Bnanerp moHATHEM ONMHCAHHOTO YETHIPEXYTONbHUKA, TPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYrOJIbHUKA IPU PEIICHUH 3a7a4

6.10

IIpuMeHATH MOJydYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKUE
MOJIENI JUIs 3a/a4 PEeaNbHON JKU3HW M TPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHHSI C TIPUMEHEHHUEM TOAO0OHSIH TPUTOHOMETPUH (ITOJIB3YSCh, T
HEO00XOMMO, KATBKYIJIITOPOM)

9 KIIACC

Kon
NPoBePsIeMOro
pe3yjabTara

6

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOT'0 00111ero 00pa3zoBaHusl

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKLIMU OCTPBIX YIJIOB, HAaXOIHTh C HX
[IOMOILBIO  PA3JM4YHBIE  JJIEMEHTBI  IIPSAMOYIOJIBHOIO  TPEYroJIbHUKA
(«pemieHre TPSIMOYTOJBHBIX TPEYroJdbHUKOB»). HaxomuTh (¢ HOMOIIbIO
KaJbKYJISTOPA) JUTMHBI U YTJIBI I HETAOIUYHBIX 3HAYCHU N

6.2

[Tonb30BaTbCs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKIAECTBOM ISl HAXOXK/ICHUS COOTHOIICHUI MEXKITY
TPUTOHOMETPUUYECKUMHU BETMYMHAMU

6.3

Hcnonp30BaTh TEOpEeMbl CHHYCOB UM KOCHHYCOB JJIi HaXOXKJIEHUS
Pa3IUYHBIX JJIEMEHTOB TpPEYTrOJbHUKA («pPEHIeHHE TPEyroJIbHUKOBY),
NPUMEHSTh UX MPU PELICHUH T€OMETPUUECKHX 3a1a4

6.4

BJ'IaI[CTI: IIOHATUAMHA Hp606p330BaHI/Iﬂ HO[[O6I/ISI, COOTBCTCTBCHHBIX
3JEMEHTOB TOA0O0HBIX ¢uryp. Ilomp3oBaThest CBOMCTBaMH MOI00MS
NPOM3BOJILHBIX (PUTYp, YMETh BBIYUCIATH IUTMHBI M HAXOAWTh YIIIBI Y
noo0HbIX puryp. [IpuMeHsTh CBOMCTBA TO00MS B TPAKTUYECKHUX 3a/1auax.
YMeTh NPUBOAUTH PUMEPHI IOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

[Tons30BaTbcsi TeopeMaMM O TPOM3BEICHHUM  OTPE3KOB  XOpA, O
MIPOU3BEICHUHU OTPE3KOB CEKYILUX, O KBaJIpaTe KacaTeabHON

6.6

[Tonp30BaThcs BEKTOpaMH, MOHUMATh MX T'€OMETPUUYECKHH U (PU3NUYECKU
CMBICJI, IPUMEHATh UX B PEIICHUH T'€OMETPUYECKHX M (PU3MYECKHX 3ajad.
[IpuMeHATH CKaISIPHOE NPOU3BEACHUE BEKTOPOB I HAXOXKIACHUS IJIUH U
YTJIOB

6.7

ITonap30BaThCs MCTOIOM KOOpAWHAT Ha TIIJIOCKOCTH, MNPHUMCHATH €TI0 B
PCIICHUU T'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaaY




Brnageth NOHATHAME MPABUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJMAHHON Mepbl yria, yMETh BBIYHMCIATH

08 wionanas Kpyra M ero 4vacred. I[IpuMmeHATh mOIydYeHHBIE YMEHHUSA B
IIPAKTUYECKUX 3aJa4ax
6.9 HaxonuTe ocM WM IEHTPHl CUMMETpUH (UTYp, NMPUMEHSATH JBHKCHUS
' IJIOCKOCTH B IPOCTEHIINX CIIydasx
[TpyMeHATH MONYYECHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYECKUE
6.10 MOJEIN I 3aJad peajbHOM JKU3HUM M IPOBOJUTH COOTBETCTBYIOLLKE

BBIYUCIICHHUSI ¢ TPUMEHEHHEM MOJO0HSIM TPUTOHOMETPUYECKUX (YHKLIUI
(TOJIB3YSICh, T1Ie HEOOXOIUMO, KAJIBKYJIITOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPAKAHUS
6 I'eomerpus
Hauvaneubie nonsitus reomeTpuu. Touka, mpsmasi, OTPE30K, Jyd. Yrou. Bumbl
6.1 yrioB. BepTukanbHble M CMeXHBIE yribl. buccektpuca yria. Jlomanas,
MHOTOyToJbHUK. [lapannenbHOCTh U NEpIeHANKYISIPHOCTD MPSMBIX
6.2 Cummerpuunsie ¢urypbl. OCHOBHBIE CBOMCTBa oceBoil cummerpuu. IIpumepsl
' CHUMMETPHH B OKPYXKAOIIEM MHPE
6.3 OCHOBHBIE TTOCTPOEHHUS C MOMOILBIO UPKYJISA U JuHEKku. TpeyronbHuk. Bricora,
' MeraHa, OMCCeKTpuca, MX CBOMCTBA
6.4 PaBHOOempeHHBII U PaBHOCTOPOHHHM  TPEYrOJbHUKHU. Hepasenctso
’ TPEYroJbHUKA
6.5 CpoiicTBa M TpHU3HAKA PABHOOEIPEHHOrO TpeyroyibHHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa M NpU3HAKA MHapaJUIENIbHBIX NpsAMbIX. CymMMa YIJIOB TPEYrOJIbHUKA.
’ Bueminue yriibl TpeyrojibHHUKa
[IpsmoyronbHbIi  TpeyrojdbHUK.  CBOWCTBO  MeIHWaHbl  MPSIMOYTOJBHOTO
6.7 TPEyroJbHUKA,  MpPOBEACHHOM K  rumoreHy3e. lIpusHaku  paBeHCTBa
MPAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpIMOYTONBHBIN TPEYTOJIbHUK C YIJIoM B 30°
HepaBeHnctBa B reomeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOW, TeopemMa O OoJbIlleM Yyrie Hu OOoNbIIeH CTOpPOHE TPEYroJbHUKA.
[lepnenauKymnsp U HAKIOHHAS
6.9 ['eomeTpuueckoe Mecto Touek. buccekTpuica yria U cepeIMHHBINA MEePIIEHIUKYIISP
' K OTPE3KYy KaK FeOMETPUUYECKUE MECTA TOUEK
6.10 OKpyXHOCTh W KpYT, XOpJla U AUAMETp, UX CBOMCTBA. B3auMHOe pacmnosioxeHue
’ OKPYKHOCTH U npsimoii. KacaTenbHas u cexyas K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAs B Yroj. BrnucaHHas W oONHMCaHHAas OKPYXHOCTH
) TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomeTpus
6.1 UYeteipéxyronpHuku. [Tapamienorpamm, ero npu3Haku U CBOMCTBa
6.2 [TpssMoyronbHUK, pOMO, KBaJpaT, X MPU3HAKH U CBOWCTBA




6.3 Tpanenus, paBHOOOKas Tparerus, e€ cBoiicTBa M Npu3Haku. IIpsmoyromnbHas
' Tpanenus
6.4 Meron yasoenuss Menuansl. lleHTpanpHas cummerpus. Teopema Paneca u
' TE€OpeMa O IIPOIOPLIUOHAIBHBIX OTpe3Kax
6.5 CpenHue TMHUY TPEYTOJbHKUKA U Tpaneluu. LleHTp Macc TpeyroibHUKa
6.6 [TomoGue TpeyrompHHKOB, Ko3(hdumment mnoxobus. IlpuzHaku mnoxoOus
' TpeyroasHUKOB. [IpMeneHne moqo0us Mpyu peleHn: MPaKTUIECKUX 3a1a4
6.7 dopMyItbl )1 IUIOMIAANA TPEYTOJIBHUKA, TTapajijiesiorpaMmma, poMoa 1 Tparenun
6.3 CaoiicTBa miomaneit reomerpuueckux ¢puryp. OTHOLIEHHE TUIOMaIeH MOT00HBIX
' duryp
6.9 Berluucnenue Imiomaned TpPEeyroJbHUKOB UM MHOTOYIOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme Teopembl Iludaropa mnpu pemeHUn
’ NPAKTUYECKHX 3a1a4
CuHyCc, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSMOYTOJIBHOTO TpEyrojbHHUKA.
6.11 OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO. TpPUTOHOMETPUYECKHE (YHKIIMH
yrioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ LEHTpAJIBHBIE YIVIbI, YTOJI MEXAY KacaTeJIbHOW M XOPAOH. YTIIbI
' MEX]y XOpJIaMU M CEKYIUMHU
6.13 Brniucannsie v onvcaHHbIE YETHIPEXYTOJIbHUKHI
6.14 B3aumHuoe pacnonoxxenue AByX OokpyxkHocTei. Kacanue okpyknocteil. OOmume
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
6 I'eometpus
6.1 Cunyc, xkocunyc, TanreHc yrmioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
’ TOX1eCTBO. POPMYIIbI IPUBEICHUS
6. Pemenune tpeyroiabHukoB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. PemieHue
' IPAKTUYECKUX 3aJ]a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanue moaoous. [1ogo01ne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 IpPOM3BENEHUU OTPE3KOB XOpA, TEOPEMBI O IPOU3BENECHUU OTPE3KOB
' CEKyLIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
BexTop, nnmHa (MOAyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTUBOIOJIOKHO
6.5 HalpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuu HaJ BekTopamH. Pa3iokeHue BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunnarsel Bektopa. CKalsipHOE€ NPOU3BEACHUE BEKTOPOB, NPHUMEHEHHUE IS
' HaXO0XJAECHUS JUIMH U YIJIOB




JlekapToBbl KOOPAMHATHI Ha IIJIOCKOCTH. YPAaBHEHUS IPSAMOM M OKPYKHOCTH B

6.7 KOOpAMHATAX, MEPECEUECHHE OKPYXKHOCTEM U MNpAMBIX. MeToJ KOOpAMHAT M €ro
pUMEHEHHE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTu. ['pagycHas u paguaHHast Mepa yrja, BbIUMCICHHE AJTUH AYT
) OKPYXXHOCTEMN
6.10 [Inomane kpyra, ceKTopa, CerMeHTa

6.11

JIBuKeHHsI TUIOCKOCTM U BHYTPEHHHE CHMMETpUM (QUryp (3JIeMEHTapHbIe
npexacrasienus). [lapamiensusiit nepeHoc. [loBopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBePSIEeMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaAHNS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'0 001Ier0
oOpa3zoBaHus Ha ocHoBe ®I'OC

YMeHune onepupoBaTh NOHATHAMM: MHOXKECTBO, IIOJIMHOKECTBO, ONEPALNN
HaJl MHOXXECTBaMH; YMEHHE ONIEpUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpag,
JEpPEBO, LUKII, IPUMEHATh UX IIPU PELICHHUM 3a]a4; YMEHUE HCIIOIb30BaTh
rpaduyeckoe MpeICTaBICHUE MHOXKECTB JJsl ONHCAHUS  pealbHbBIX
IPOIIECCOB U SBJICHUH, TP PEILICHUH 33a]a4 U3 APYTHX y4eOHBIX MPEIMETOB

YMeHne onepupoBaTh IOHATHSAMH: OIPEICIECHUE, aKCHOMa, TEeOopeMma,
JOKa3aTeNbCTBO;  YMEHME  pPAaclHO3HaBaTh  WCTUHHBIE W JIOJKHBIE
BBICKa3bIBaHUS, [PUBOAUTH MPUMEPHl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBAHUI

YMeHrne omnepupoBaTh TMOHATHSMHU: HATypaJlbHO€ YHCIIO, TIPOCTOE |
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YHCEN, TPU3HAKU JIETUMOCTH,
1eJI0€ YHCJIO, MOIYJb YKCIIa, OOBIKHOBEHHAsI IPOOb M JECATUYHAsS JPOOb,
CTAaHJAPTHBIA BHJ YUCJA, PALIMOHAJIBLHOE YHCIIO, UPPALMOHATIBLHOE YHUCIIO,
apu(METHYECKUI KBaJpaTHBI KOPEHb;, YMEHHE BBINOJHATH ACUCTBUS C
YUCJIaMH, CPAaBHUBATh M YHOPSIOYMBATH YHCIIA, MPEACTABIATH 4YMCIA HA
KOOPJIMHATHOW TPSAMOM, OKPYIJATh YHUCIA; YMEHUE JenaTb NPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUI

YMeHue onepupoBaTh MNOHATHSAMH: CTENEHb C LEJNbIM IOKa3aTeseM,
apu(MeTHYECKUI KBaApaTHBIM KOPEHb, MHOTOWIEH, alredpandeckas Apoos,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTeHneHH OoJbIie
€IMHUIIBI; YMEHHE BBIMOJHATH Pacuy€Tel MO (opmyiaM, MpeoOpa3oBaHUSL
ETbIX, JAPOOHO-PAIOHATBHBIX BBIPKEHUH W BBIPAKCHUH C KOPHSIMHU,
pasiioKeHNe MHOTOWICHAa Ha MHOKHTEIH, B TOM YHCIIE C HCIIOIb30BAHUEM
(dopMys pa3sHOCTH KBaAPaTOB U KBaJIpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBarh IMOHSATUSAMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHUE C
OJHOU MEePEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHME pellaTh JIMHEHHbIE W KBaJgpaTHblE ypaBHEHHUA, APOOHO-
palMoHaIbHbBIE YPAaBHEHUS C OJTHOM EPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JTMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U IPOOHO-
palroOHaIbHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW, B TOM YHCIE IPHU
peUIeHUN 3a/ady U3 JAPYTUX MPEeAMETOB M NPAKTUYECKUX 3a/1ay; YMEHUE
UCIIOJIb30BaTh KOOPJIMHATHYIO MPAMYIO U KOOPJAWHATHYIO TUIOCKOCTH IS
U300pakeHNsl pelieHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTth MOHATHSIMHU: GYHKIUS, Tpapuk (QYHKIUH, HYITH
(GYHKIINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUs,




yObIBaHUSI, HauWOOJbIIee W HaWMEHbIIee 3HAYCHHUS (YHKIUU; YMCHHE
ONEPHPOBATh TOHATHSMHU: TpsMas TMPOMOPIMOHANBHOCTD, JIMHEHHAsS
byHKIMS, KBaapaTuyHas (yHKIMsA, oOpaTHas MPOMOPIMOHAIBHOCTD,
napaboia, runepOoia; yMeHHe CTPOUTh Tpaduku QyHKIUH, UCIIOIH30BAThH
rpaduKy UL ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHUMOCTEH, s
pelieHus 3amad W3 JIPYTHX YYeOHBIX MPEAMETOB M DPEaTbHOU JKHU3HH,
YMEHHE BBIPAKaTh GOPMYJIaMU 3aBHCHMOCTH MEXKIY BETUIUHAMU

YMeHnue onepupoBaTh NOHATUAMHU: MOCIIEOBATEILHOCTD, apupMeTHuyecKas
U TeoMeTpuyecKas IMpOrpecCHd; YMEHHE HCIIONIb30BaTh CBOWCTBA
nocieaA0BaTeIbHOCTEH, POPMYIIbl CyMMBI U OOIIEro 4ieHa MpH PelIeHUuU
3a1a4, B TOM 4YHCIE 3ajad M3 JPYruxX y4eOHBIX MPEIMETOB U peabHOU
KU3HU

YMeHue pemaTth 3a/1a4i pa3HbIX TUIOB (B TOM YKCJIE Ha MPOLEHTHI, JOJIU U
YacTH, JBIKEHUE, paboTy, 1IEHy TOBapOB M CTOMMOCTb MOKYIIOK U YCIYT,
HaJIOTH, 3aJayd W3 OOJaCTH YNpPaBIEHUS JHMYHBIMM W CEMEHHBIMU
¢uHAHCAMH); YMEHHUE COCTABJIATH BBIPAXKECHHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHUIO 3aJauyM, HCCIIEJOBaTh IIOJYYEHHOE pEUICHHE U
OLIEHUBATh MPABIONOAOOHOCTD MOTYYCHHBIX PE3yJIbTATOB

YMeHHne onepupoBaTh MOHATHIMH: (HUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JOMaHasi, YroJ, MHOTOYIOJbHHK, TpPEYroJbHHUK, pPaBHOOCIAPEHHBIH U
PaBHOCTOPOHHUM TPEYrOJIBHUKH, MPSMOYTOJIBHBIA TPEYrOJIbHUK, MEIUaHa,
OuccekTpuca i BBICOTA TPEyrojbHUKA, YETBIPEXYTOJILHUK,
napajuiesiorpaMm, poMO, MPSMOYTOJILHUK, KBaJIpaT, TPAMEHUs; OKPYKHOCTb,
KpYT, KacaresibHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DPUTYpaMU; YMEHUE
pemaTh 3aJa4yd, B TOM YHCJIEC W3 TOBCEIHEBHOW XM3HU, Ha HAXOXKICHHE
TCOMETPUYCCKUX BEIMYMH C NMPUMEHEHHEM H3YYEHHBIX CBOKMCTB (uryp u
(bakToB

10

YMeHue omnepupoBaTh TOHSATHSMHM: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; INapauleIbHOCTh U IMEPHEHAUKYIAPHOCTH MPSAMBIX, YIrOJI
MEXIy MPSIMBIMH, TIEPIICHANKYIISIP, HAKIIOHHAS, IPOCKIHSI, mogodue Gpuryp,
NOJOOHBIE TPEYTrOJLHUKH, CUMMETPHSI OTHOCHUTEIFHO TOYKH W TPSMOM;
YMEHHE pAaclo3HaBaTh pPAaBEHCTBO, CHUMMETPHUI0O W Tomooue ¢uryp,
NapajIeIbHOCTh ¥ MEPIEHANKYISIPHOCTD MPSMBIX B OKPY)KaIOIIeM MUPE

11

YMeHue ornepupoBaTh MOHATUSIMU: JIJIMHA, PACCTOSHHUE, Yroi (BeIMYMHA
yrila, CHHYC ¥ KOCHHYC yTJIa TPEYroJbHHKA), IJIOMIA b, YMEHUE OIICHUBATh
pa3Mepbl IPEIMETOB U 0OHEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE IPUMEHSITh
(dbopMyIIBEI IEpUMETpa U TUIOMIAIH MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMaau Kpyra, oObeMa MPSMOYTOJIBHOTO TMapajlieJienuIea; yYMEHUE
MPUMEHSATh NPU3HAKA PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroiabHuKa, TeopeMy Iludaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS
JUISL BBIYMCIICHUS JUIMH, PACCTOSIHUM, ITOIANAEN

12

YMenne  u3zo0Opaxkarb  IUIOCKME  (QUTYpBl M HUX  KOMOWHAIUH,
NPOCTPAHCTBEHHBIE (QUTYpBl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIWM CUMBOJILHOMY
OITMCaHHIO

13

YMeHue ornepupoBaTh MOHITHUSMU: MPSMOYTOJibHAash CUCTEMa KOOPAMHAT;
KOOpPJIMHATBI TOUKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YUCJO, CKaJISIPHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPHI U KOOPJIUHATHI JUISl TIPEJCTABICHUSI TAHHBIX W PEIICHUsS 3a/1ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaabHOU KUIHU

14

YMeHue onepupoBaTh NOHATHSAMH: CTOJOUKOBBIE U KPYTOBBIE AMArPaMMBbl,
TaOIUIIBI, cpeiHee apupMeTHIEecKoe, MeMaHa, HanooIblIee U HaMEHBIIIEee
3HA4YeHMs,  pa3Max  YHUCIOBOrOo  Habopa,  yMEHHME  U3BJCKaTb,
UHTEPIPETHPOBATh U MPEoOPa30BBIBATH MHPOPMALIUIO, TPEACTABICHHYIO B
Ta0NMMIIaX ¥ Ha AWarpaMmax, OTPaKaloIlyl0 CBOWMCTBA W XapPAaKTEPUCTHKU
peaJbHBIX MPOIECCOB W SBICHUI; yMEHHME paclio3HAaBaTh W3MEHYHBHIC
BEJINYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSMH: CIyYalHBIA OMBIT  (CIy4YailHBIN
OKCIIEPUMEHT),  DJIEMEHTApHOE  COOBITHE  (3JEMEHTapHBIM  HCXON)
CIIy4aifHOTO OMbITa, CIydyalfHOE COOBITHE, BEPOSITHOCTH COOBITHSI; YMEHUE
HaxXOJUTh  BEPOSTHOCTH  CIOy4allHBIX  COOBITMH B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMH;, YMEHUE peliaTh 3a1adu
METOJIOM OpraHH30BaHHOIO Tmiepebopa M C HCIOJIB30BAHUEM IIPaBHIIA
YMHOXXEHUS; YMEHHE OLCHHBATh BEPOSITHOCTU pEAIbHBIX COOBITUH U
SIBJICHUH, TIOHUMAaTh POJb NMPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX
COOBITHIl B OKpYXKAalOIIeM MHpE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCET U €ro
POJIBIO B MACCOBBIX SIBICHUSX

16

YMeHue BbIOUpATh MOIXOASIINN M3ydeHHBIM METO AJISl PEUICHUs 3a]lauu,
IPUBOJIUTH NPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IpUpPOAE U
JKU3HHU, paclo3HaBaTh IPOSBICHUE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
ONMCHIBATh OT/IEJIbHBIE BBIIAIOIIMECS DPE3YJbTaThl, MOJIYYEHHBIE B XOJE
Pa3BUTHs MaTEeMaTHKU KaK HayKH, IPUBOIUTH IPUMEPbl MAaTEMATHYCCKUX
OTKPBITUNA U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOUN UCTOPHUH




IHNEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna u BBIUUCIICHUS
1.1 HarypanbsHble 1 nenbie yucina. [IpuszHaku 1eIMMOCTH LEIbIX YUCel
12 OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI, OECKOHEUYHBIC MEPUOAMUYECKHUE
npodu
1.3 ParnmonanbHeie yncna. ApudMeTHUECKUE ONepaliy ¢ PalliOHAIBHBIMUA YHCITAMU
1.4 JetictBurenbHple uncia. ApudMeTHUECKHe ONepaIui ¢ ACHCTBUTEILHBIMH YACTIaMHU
L5 [TpubnmxEHHBIC BEIYUCIICHNUS, TIPABIIIA OKPYTIICHUS, PUKUIKA U OLIEHKA pe3ybTaTa
' BBIYUCIICHHIM
2 AnrebpandyecKkue BhIpaKEHUS
2.1 BykBeHHBIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMN )
9 Crenenb ¢ 1iebIM nokazaresnem. CTeneHb ¢ palmoHaIbHbIM MoKa3aTeneM. CBoilcTBa
’ CTETIeHH
2.3 MHorouseHsl
24 Anrebpanueckas 1pooOb
)5 ApudmeTndeckuii KOpeHb HaTypajdbHOUW creneHu. [ledicTBus ¢ apudmeTHaecKuMu
’ KOPHSIMHM HaTypajibHOU CTEIEHH
3 YpaBHEHUs 1 HEPABEHCTBA
3.1 [enbie u poOHO-pallMOHaANbHbIE YypaBHEHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHIM
39 Lensle u apoOHO-parMoHanbHbIe HepaBeHCTBA. CHCTEMBI H  COBOKYITHOCTH
' HEPABEHCTB
33 Pemenne TekcToBBIX 33724
4 UucnoBble NOCIIEI0BATEILHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH
4.2 ApudmeTrndeckas 1 TeoMeTpudecKas nmporpeccuu. @opMyiia CI0KHBIX TPOIEHTOB
5 DyHKIUH
Oynkus, crnocoObl 3ananus Gyakmun. ['paduk Gyakmuu. O6macTs onpeneacHus u
51 MHO>KecTBO 3HaueHui QyHkuuu. Hynu ¢ynkumu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [TpoMexyTku MOHOTOHHOCTH (yHKUMHU. MakCUMyMbl U MUHUMYMBI (YHKIUH.
Haubonbiee n HaMeHbllee 3HaUeHHEe (PYHKIUU Ha IPOMEKYTKE
6 Koopaunatsl Ha mpsiMoOil ¥ TIIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOTroyrojapsHUKN
7.4 OKpYyXHOCTh B KPYT'
7.5 H3mepenne reoMeTpu4ecKux BEIMYUH
7.6 Bexkrops! Ha T10CKOCTH
8 BeposiTHOCTB U cTaThCTHKA
8.1 OnucarenpHasl CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



KoHTpo1bHO-U3MepuTe/IbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalMM Mo MaTeMaTuke 3a Kypc 7 kiacca B popme BIIP

[IpoBepounass paboTa COCTOMT M3 JBYX 4YacTed M BKIIOYAET B ceOs
17 3amaHuii.

Yacts 1 cocroutr u3 3aganuu 1-11. B 3amanmax 1-5, 7, 8, 9.1, 10 u 11
clelyeT 3amucaTh TOJbKO OTBeT. [lonHoe pemieHue He SBISETCS OOBEKTOM
npoBepku. B 3agannu 6 HyKHO OTMETUTh TOUYKY Ha YUCJIOBOM MPSMOM, B 3a/IaHUU
9.2 HyHO BBITIOJIHUTh TOCTPOEHUS Ha rpaduke.

Yactp 2 coctouT u3 3aganuii 12—17. B 3aganusx yactu 2 00bEKTOM MPOBEPKU
SABJISIETCA TIOJIHOE€ PEIIeHHE, TO €CTh IOCJIEeJA0BAaTEIbHOCTh JEUCTBUH U
paccy X IeHul 00y4daronierocs.

KoaudukaTop nmpoBepseMbIx 3JIEMEHTOB COJIEpKaHuUs U TpPeOOBAHUN K YPOBHIO
MOJTOTOBKH O0OYYaIOIINXCSI

Kon IIpoBepsiemble 3J1eMeHTHI COAePKAHUS

1 Yuciia 1 BLIYUCJICHUS

1.1 | Apobu OOBIKHOBEHHBICE W MACCIATUYHBIC, MEPEXOJl OT OAHON (OPMBI 3amHCH IPOOeit
K gapyrou. IloHsATHe palMOHAIBHOIO 4YHUCIA, 3alMCh, CPABHEHUE, YIOPAIOYMBAaHUE
paloHaIbHBIX YHCEI

1.2 | ApudmeTrnueckue NEHCTBUS C palliOHATBLHBIMU YHcliaMu. Pemenue 3a1a4d u3 peanbHOM
MPaKTUKHU Ha YacTH, Ha APOOH

1.3 | CteneHp ¢ HaTypaJbHBIM IOKa3aTeJNeM: ONpeE/AeieHne, TpeoOpa3oBaHie BBHIPAKECHUN Ha
OCHOBE OIIPE/ICTICHNUS, 3aIICh OOIBIINX YHCE

1.4 | IIpomeHTHl, 3aMKUCh MPOIICHTORB B BUJE APOOH U 1poOU B BUJIE MPOIEHTOB. Tpr OCHOBHBIE
3a/1aud Ha MPOIICHTHI, PEeIICHUE 3a/1a4 U3 PEATbHOU NMPAKTHKH

1.5 HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTH, PA3JIOKCHHUC HA MHOXUTCIIN HATYPAJIbHBIX YUCCII

1.6 | PeanpHble 3aBUCHUMOCTH, B TOM YHCIIE MPsMas U 00paTHask MPONOPLHUOHATILHOCTH

2 | AuredpanyecKkue BbIpasKeHHs

2.1 | IlepemeHHBIC, YUCIOBOE 3HAYECHHE BBIPAKECHHS C MEpPEeMEHHOW. JlomycTUMBbIE 3HAYECHHS
IIEPEMEHHBIX

2.2 | IlpeacraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHIE (opmynbl. Bwrumcnenus
o ¢hopmysam

2.3 | IlpeoOpa3zoBaHue OYKBEHHBIX BBIPAXKECHUH, TOKAECCTBEHHO PAaBHBIC BHIPAKECHUS

2.4 | CBolicTBa CTENEHU C HaTypajbHBIM IIOKA3aTEIEM

2.5 OI[HO‘IJ'IGHBI 1 MHOTOWIeHBI. CTEIIeHh MHOTOYJICHA. CHO}KGHI/IC, BbIYUTAHUEC, YMHOKCHHUEC
MHOI'O4JICHOB

2.6 | @opMyJIbl COKpAIIEHHOTO YMHOKEHHUS: KBaApaT CYMMBI U KBaapaT pazHocTH. PopMyia
Pa3HOCTH KBaApaToB. Pa3ioxkeHne MHOIrOWICHOB HA MHOXKUTEIIN

3 | YpaBHeHus

3.1 | YpaBHeHue, KOPEHb YpaBHEHHUsI, IPaBUIiIa IpeoOpa30BaHUs YpaBHEHUs, PABHOCHIIBHOCTh
YpaBHEHUI

3.2 | JIuHeiiHOE ypaBHEHUE C OJHON MEPEMEHHOM, YHUCIO KOPHEW JTMHEWMHOTO ypaBHEHUS,
pellIeHNE JIMHEHHBIX YPaBHEHUM

3.3 | CocraBieHHe ypaBHEHUH 110 YCIOBUIO 3a/1a4M. PeleHre TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
YpaBHEHHI




3.4 | JluneiiHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €ro rpaduk
3.5 | Cucrema JBYyX JIMHEHHBIX YpaBHEHHUH C JByMs IepeMEHHbIMHU. PemeHue cucrem
ypaBHEHHI CcrIOCOOOM MOICTaHOBKH. [IpuMepsl pemieHns TeKCTOBBIX 3a/1ad ¢ MOMOILBIO
CHUCTEM ypaBHEHUU
4 | Koopaunatsl u rpadpuku. OyHKIUU
4.1 | KoopauHara TOUYKHM Ha MPSIMOU
4.2 | YucnoBble MPOMEXYTKH. PaccTossHre MeXy IBYMs TOUKaMU KOOPIUHATHOM MPSMOi
43 | [IpsmoyronpHas cuctemMa koopauHat, ocu Ox u Oy. Abcumcca U OpAMHATA TOYKH Ha
KOOPJAUHATHOM MIIOCKOCTH
4.4 | Ilpumepsl rpaduKoOB, 3aJaHHBIX popMynaMu. UTeHue rpa)ukoB peasbHbIX 3aBUCHMOCTEH
4.5 | Ilonsatue pynkuu. I'paduk pynxuun. CoiicTBa QyHKIMNA
4.6 | JTuneitnas ¢pynkuus, ee rpaduk. I'padux GyHKIHT y = |x|
4.7 I'paduaeckoe penieHre TUHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHHUI
5 BeposiTHOCTB M CTATHCTHKA
5.1 [IpencraBneHue AaHHBIX B BUAE TaONMI, TuarpaMM, rpadukoB. 3amoyiHEHUe TaOJuil,
YTeHHE U TOCTPOCHHE Iuarpamm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHme
rpauKoOB peadbHBIX MporeccoB. M3Bieuenne wHPOpMaMKM W3 aUArpaMM W TaOJUII,
HCII0JIb30BAaHNE U MHTEPIPETALUS JaHHbBIX
5.2 OnucarenpHasi CTaTUCTUKA: cpeHee apudmeTrnyeckoe, MeauaHa, pazMax, HauOoJbllee
M HauMeHbIlee 3HAaYeHHss Habopa YHWCIOBBIX JaHHBIX. llpumepsl ciyuaitHOH
M3MEHYMBOCTH
5.3 Cry4aliHbIl SKCTIIEPUMEHT (OIBIT) U ciiydaiiHoe coObiTue. BepostHocTs 1 yacToTta. Ponb
MaJIOBEPOSITHBIX U MPAKTUYECKU JJOCTOBEPHBIX COOBITHI B IpUpoJe U odmiecTse. MoHeTa
U UIpaJIbHAst KOCTh B TEOPUU BEPOSITHOCTEN
5.4 I'pad, Bepmmna, pebpo. Cremenb BepmuHbl. Ymcno pebep M cymmapHas CTENeHb
BepiuH. [IpencraBnenue o cBs3HocTH rpada. Lenn u mukiael. [yt B rpadax. O6xon
rpada (siiepoB myth). IlpeacraBnenue o6 opueHTHpOBaHHOM Trpade. Pemenue 3amau
C TIoMo1IIbI0 rpadoB
6 I'eomerpus
6.1 HavansHele monstus reomerpuu. Touka, NpsMas, OTPE3OK, JIyd. Yroi. Buasl yrios.
BepTtukanbueie U cMexHble yribl. buccekrpuca yria. JlomaHas, MHOTOYrOJbHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOWM cUMMETpUH. [Ipumepsr
CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHMSI C IMOMOILBIO LUPKYIs M JUHEHKH. TpeyronbHHUK. Bbicora,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA
6.4 PaBHOOE/IpeHHBII 1 PpABHOCTOPOHHMI TPEYTroIbHUKU. HepaBeHCTBO TpeyroibHIKa
6.5 CpoiicTBa W TPU3HAKKM PaBHOOEIPEHHOTO TpeyroyibHuka. Ilpu3Haku paBeHCTBa
TPEYrOJbHUKOB
6.6 CBolicTBa M IPU3HAKY MMAapaJIJIENbHBIX MpsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHenHue
YIJIBI TPEYTOJIbHUKA
6.7 [IpsmoyronbHbI TpeyroabHUK. CBOMCTBO MeIWaHbl MPSAMOYTOJBHOTO TPEYrOJIbHUKA,
IIPOBEJIEHHOW K rumoreHy3e. IIpu3sHaku paBeHCTBA NPSIMOYTOJIBHBIX TPEYIOJIbHHUKOB.
[IpsiMoyTroNbHBIN TPEYTOJIBHUK € YTJIOM B 30°
6.8 HepaBeHcTBa B reoMeTpHn: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JJOMAHOM,

TeopemMa O OonblieM yrie W OoJbIIell CTOpOHE TpEYroibHUKA. llepneHauKymsp
Y HaKJIOHHAas




6.9 I'eomeTpuyeckoe mecto Touyek. buccekTpuca yriia M CepeIUWHHBIN NEPIEHAUKYISP
K OTPE3KYy KaK FeOMETPUUYECKHE MECTA TOUEK

6.10 | OKpyXHOCTb M KpyT, XOpAa M JUaMeTp, MX CBOWCTBAa. B3auMHOe pacmnonoxeHue
OKPY>KHOCTH M IpsiMOii. KacarenbHast U cexyIas K OKpy>KHOCTH

6.11 Oxpy>KHOCTb, BIIMUCAHHAs B yroJl. BrincanHas v onrcaHHasi OKPYKHOCTHU TPEyrojbHHUKa

[lepeuens mpoBepseMbIX TPeOOBAHWK K METANPEAMETHBIM pe3yiIbTaTaM OCBOCHWSI
OCHOBHOMW 00pa30BaTeIbHON TPOTrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHMsI.

Kon IIpoBepsiemble TPeOOBaHMS K MeTaNpeAMeTHBIM pe3yJibTaTaM 0CBOEHUS
MPoBePSIeMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
TpeOoBaHuUs OCHOBHOTI0 00111er0 00pa3oBaHusA
1 ITo3naBaTesbHbIe YY ]|
1.1 bazoevie nocuueckue oeiiccmeusn
1.1.1 BrIABISTE 1 XapaKTEepU30BaTh CYIIECTBEHHBIC IPU3HAKH 00HEKTOB (SIBJICHU)
1.1.2 VYcranaBnMBaTh CyIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMK, OCHOBAHHMS JIJIsl 00-

OOIIEHUS ¥ CPAaBHEHUS, KDUTEPUH ITPOBOIMMOTO aHATU3a

1.1.3 C ydeToM mpeasioKeHHOM 3a7aud BBISBIATH 3aKOHOMEPHOCTU U MPOTUBO-
peuns B paccMaTpuBaeMbIX (pakTax, TaHHBIX W HAOIIOICHUSAX;

npejaraTb KpUTEPUH ISl BBISBIICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUHIA;
BBISBIIATH JeuuThl HHOOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS
MOCTaBJICHHOU 3aJa4u

1.1.4 BbIsSIBISATE NPUYMHHO-CIIEICTBEHHBIE CBS3M MPU U3YYEHUU SBJICHHUIA U ITPOLIECCOB

1.1.5 Jlenate BBIBOJIBI C HCIIOJIB30BAHUEM JIENYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIFOUCHHUH, YMO3aKIIOUEHUI 1O aHaJIOTuH; (OPMYIUPOBATh THUIIOTE3BI
0 B3aMMOCBSI3IX

1.1.6 CamocTosaTenbHO BBIOMpaTh CHOCO0 perieHus: yueOHOW 3amauu (CpaBHUBATDH
HECKOJIBKO BapHaHTOB PELICHUs, BHIONPATh HanOosee MOAXOAANINN C YIeTOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPUEB)

1.2 ba3zoevie uccneoosamenvckue oelicmeusn

1.2.1 [IpoBOaNTh MO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBII
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
06"beKTa HU3YUCHUA, HNPUYINHHO-CJICACTBCHHBIX CBsI3¢ U 3aBUCHUMOCTEH
00BEKTOB MEXTy CO00#

1.2.2 OrneHrBaTh Ha MPUMEHUMOCTD M IOCTOBEPHOCTh HH(OPMAIINIO, TOTYyYECHHYIO
B X0JI€ HCCIIEIOBaHUS (IKCIIEPUMEHTA)

1.2.3 CamocrosaTenbHO (OPMYIUPOBaTH OOOOIIEHUS M BBIBOJABI MO pe3yibTaTaM
MIPOBEICHHOTO HAOJIOICHUS, OTIBITA, UCCIIE0OBAHUS; BIaIeTh HHCTPYMEHTAMHU
OLICHKH JOCTOBEPHOCTH ITOJTyYCHHBIX BBIBOJOB M 0000IICHNI

1.2.4 [Tporuo3upoBaTh BO3MOXKHOE JalbHEHIIee pa3BUTHE IPOLECCOB, COOBITUI
U UX IOCIEACTBUS B AHAJOTMYHBIX WM CXOJAHBIX CHUTYalUsAX; BBbIIBUIaTh
MPENOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTAX

1.2.5 Hcnonbs30BaTh BONPOCH! KAK UCCIEA0BATEIBCKUNA HHCTPYMEHT II03HAHUS;
(bopMyIHMpOBaTh BONPOCH], (PUKCUPYIOILINE Pa3pblB MEXY PealbHbIM U jKeja-
TEJBbHBIM COCTOSIHUSIMU CUTYalluu, 00bEKTa; CAMOCTOSTEIILHO YCTAaHABIUBATD
HCKOMOE U JAHHOE;

(bopMHpOBaTh TUIIOTE3Y 00 UCTHHHOCTU COOCTBEHHBIX CYXKACHUH U CYXKICHUIN
IPYTHX; apTyMEHTUPOBATH CBOIO MO3UILNIO, MHCHHE

1.3 Paboma c unghopmayueii




1.3.1

IIpuMeHATH pa3nuyHble METOABI, WHCTPYMEHTBI M 3alpoOChl IIPU IIOUCKE
1 0TOOpe MH(POPMAIMU WIH JAHHBIX U3 UCTOYHUKOB C yYETOM MPESIOKEHHON
yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB

1.3.2

BeiOuparb, aHanmu3upoBaTh, CHCTEeMaTH3HpPOBaThb UM HMHTEPIPETUPOBATH
MH(POPMAIIHIO PA3IMYHBIX BUAOB U (pOpM IpecTaBICHNUS;

HAaXOJUTh CXOJHBbIE apryMEHThl (TMOATBEPXKAAIOIIME WA OIPOBEpraroiiue
OJIHY U TY € HUJICI0, BEPCHIO) B PA3IMYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX
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CamocTosATeIFHO  BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
uHGOpMAIMK U MJUTIOCTPUPOBATH PEIIAeMbIe 33]]aul HECIOXKHBIMU CXEMaMH,
TuarpaMMaMH, HTHOU rpauKoi U MX KOMOMHAIIMSMU

1.34

OneHuBaTh HAAEKHOCTH HHGOPMAIMM TIO KPUTEPHSIM, TMPEATIOKECHHBIM
Me1arornyeckuM paboTHUKOM MITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ hexkTuBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO

KommyHnukatuBabie YY /|

2.1

Obuwenue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pPEHHS) B YCTHBIX U MUChbMEHHBIX TEKCTaX

2.1.2

B xome nuanora u (WiaM) OUCKYCCHM 3aJlaBaTh BOMPOCHI MO CYIIECTBY
o0cCy)KJIaeMOl TeMbl M BbICKa3bIBaTh WJICH, HAIICIICHHBIC Ha PEIICHHE 3a1a9d
U TIOJIZIepKaHue 01arokenaTeTbHOCTH OOIIEHMS;

COITOCTABJIATh CBOM CYXICHHS C CY)KICHUSAMH JIPYTHMX YYaCTHHKOB JUAJIOTa,
OOHAPYKUBATh PA3TUYHE U CXOACTBO MO3UIIHIA

2.1.3

[TyGnu9HO MpencTaBIsATh Pe3yabTaThl BBITOJHEHHOTO OMNbITa (3KCIICPUMEHTA,
HCCTIEIOBAHMS, IPOCKTA);

CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BBICTYIUICHHS C y4YeTOM 3a7ay Ipe3eH-
Talli U OCOOCHHOCTEH ayJWTOPUH M B COOTBETCTBUU C HHUM COCTaBIISATH
YCTHBIC W THUCBMCHHBIC TCKCTbI C HUCIIOJIB30BAHUCM HIIIIOCTPATHUBHBIX
MaTepHaioB

2.1.4

Bocnpunumate u GopmMynupoBaTh CyKIACHHS, BbIpaXkaTh SMOLIMH B COOTBET-
CTBUHU C LIETSIMU U YCIOBUSMHU OOIICHHS;

pacmo3HaBaThb HeBepOalibHble CpEACTBA OOIEHUS, IOHMMAaTh 3HAYCHUE
COLIMATFHBIX 3HAKOB, 3HATh W PACIO3HABATH MPEANOCHUIKA KOH(IMKTHBIX
CUTYallui U cMsr4aTh KOH(DIUKTHI, BECTU MEPETOBOPHL;

MMOHUMATh HAMEPEHUS IPYTHX, MPOSIBISTh YBAKUTEIBHOE OTHOIIEHHE K COOe-
CE/IHUKY U B KOPPEKTHOU popme popmynrpoBaTh CBOU BO3PAKECHUS

2.2

Coemecmnasn oeamenibHOCHb




2.2.1

[ToHrMaTh ¥ UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOMN
paboThl TpU pEHICHHH KOHKPETHOH MpoOJieMbl, 00OCHOBBIBATH HEOOXOIH-
MOCTb TMPUMEHEHHUS TPYNNOBbIX (QOPM B3aUMOJCHCTBUS TpPHU pEHICHUU
MMOCTaBJICHHON 3a1auM;

MPUHUMATD 11€JTb COBMECTHOM JESITETbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS
Mo €€ JOCTH)KCHHIO: PacCHpeleNsiTh pOJM, IOTOBapHBATHC, OOCYXKIATh
MIPOLIECC U Pe3yNIbTaT COBMECTHOM paboThI;

yMeTh 0000IIaTh MHEHHUS HECKOJBKUX JIIOJeH; MpOsBIATh TOTOBHOCTH
PYKOBOJUTB, BHITIOJHATH OPYUYEHHUS, TOAUYNHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, OMpPENeNsiTh CBOI POJIb
(c ydeToM TpENNOYTEHUH W  BO3MOXKHOCTEH  BCE€X  yYaCTHHUKOB
B3aUMOJCICTBUSA), pacOpelesaTh 3aJaud MEXIy UIeHaMHU KOMaHbI,
y4acTBOBATh B TPYMNMOBBEIX (GopMax padoThl (0OCYkIeHUsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» U HHEIC);

BBITIOJIHATH CBOIO YacTh pabOThl, OCTUraTh KauyeCTBEHHOTO pe3yjbTaTa IO
CBOEMY HAMpaBJICHUIO U KOOPAUHUPOBATH CBOU JIEHCTBHUS C IPYTUMHU YICHAMHU
KOMaH/IbI;

OILICHUBATh KAa4eCTBO CBOETO BKJaJa B OOMIMA TPOAYKT MO KPUTECPHUSIM,
CaMOCTOSITENTbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS;
CpaBHUBATb PE3yJNbTaThl C MCXOAHOM 3ajaueld W BKJIAJ KaXJAOro WieHa
KOMaHbl B JIOCTH)KEHUE PEe3y/bTaTOB, pa3leisiTh cepy OTBETCTBEHHOCTH
Y TIPOSIBISTH TOTOBHOCTH K MPEAOCTABICHUIO OTUETA TIEpE] TPyNoi

Peryasitusubie YY/{

3.1

Cwnoopzan uzauusn

3.1.1

BrisBnsTh po0eMBbl 1Sl peIIeHUs B )KU3HEHHBIX U YU€OHBIX CUTYaAIUIX;
CaMOCTOATCIIBHO COCTAaBJIATH AJTOPUTM PCHICHUA 3a1a4u (I/IJ'II/I €ro ‘IaCTB),
BBIOMPATH CIIOCO0 pelieHus yIeOHOH 3a/1au C y4ETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh NpeJiaraéMble BapUaHThI
peleHui

OpueHTHPOBATbCS B PA3NIMYHBIX MMOJXOAAX NPUHATUS pELICHUH (MHIMBU-
IOyalbHOE, IPUHSTHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUH TPYIIIOi);
COCTaBJIATh IJIaH JEHCTBUM (IUIaH peanu3aluy HAaMEUYEHHOI'O alropuTMma
peleHws ), KOPPEKTUPOBATh MPEITI0KCHHBIN ATOPUTM C YIETOM MOJTyUCHHS
HOBBIX 3HaHUH 00 N3yuaeMOM OOBEKTE;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

Camokonmpoip

3.2.1

Bnanets cnocobamu caMOKOHTPOJIS, CAMOMOTHUBAILINH U pedIeKcHn

3.2.2

BHOCUTH KOPPEKTHBHI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
M3MEHMBIINXCS CUTYallUi, YCTAHOBIIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEN

3.23

JlaBaTh aJIeKBaTHYIO OLIEHKY CUTYyalluu U IpejjiaraTh IJ1aH ee U3MEHEeHMUS,
YYUTBIBATh KOHTEKCT U IPEABUNETE TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh
MpU pelleHny y4eOHOH 3ajauu; aJanTUPOBATh PEUICHHE K MEHSIOIINMCS
00CTOSATEILCTBAM;

OOBSCHATh MPUYHMHBI JOCTHKEHUS (HEIOCTHXKEHUS) pe3yNIbTaTOB JIEATENb-
HOCTH, J1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOIUTh MIO3UTUBHOE
B MPOU3OMIEANICH CUTyaIUH;

OLCHUBATL COOTBCTCTBUC PLC3YyJibTaTa LCIIN U YCIIOBUSAM

3.3

3M0uu0HaJleblﬁ uUuHmeslieKkm




3.3.1 Paznuvare, Ha3bpIBaTh U yMPaBISATH COOCTBEHHBIMU AMOIMSMU U 3MOLHSIMHU
ApYyrux;

BBISIBIIATh U aHATM3WPOBATH IPUUMUHBI SMOITHUH;

CTaBUTHh CGGSI Ha MECTO I[pyFOFO YCJIOBCKA, IOHUMATh MOTUBLI U HaMepeHI/IH
ApYyroro;

PETYIHUPOBATH CIIOCOO BBIPAKEHUS SMOLIUN

3.4 Hpunamue ceda u opy2ux

3.4.1 Oco3HaHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €M0 MHEHHUIO;
MPHU3HABAThH CBOE MTPABO HA ONIMOKY U TaKOE ke IIPaBO JPyroro;
NpUHUMATh ce0s U APYTUX, HEe OCYXKIas;

OTKPBITOCTH CE0€ U IPYTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

[lepeueHr  mpoOBepsIeMBIX  MPEAMETHBIX  PE3yJbTaTOB  OCBOCHHUS  OCHOBHOM
0o0pa3oBaTenpHON MPOTpaMMBl OCHOBHOTO 00mIero oOpa3oBaHus (COOTHECEHBI C
METanpeIMETHBIMU PE3yJIbTaTaMH)

Kon IIpoBepsiemble IpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUS Meranpen-
NpoBepsieMoro OCHOBHO# 00pa30BaTeJILHON NPOrpaMMbI OCHOBHOT'O MeTHbI’
pe3yJjbTara o0mero odpasoBanus pe3yJbTar
1 Yuciia 1 BbIYMCICHUA
1.1 BoInoniHATh, co4eTras yYCTHbIE U INHCBMEHHBIE IPUEMBI, MII 1.1
apudMeTHUecKue NeHCTBUA C pallHOHAIBHBIMU YHCIaAMU
1.2 HaxomuTe 3Ha4YeHWsT YHCIOBBIX BbIpaKeHUM; mpuMensaTs | MIIT1.1; 1.3
pa3HooOpa3Hble CIOCOObI M MPHUEMbl BBIYMCICHUS 3HAUYCHUM
IpOOHBIX  BBIPAKEHUW,  COJEP)KAIUX  OOBIKHOBEHHBIE

U IeCATUYHBIC ApoOu

1.3 [Tepexomuts oT omHON (opmbl 3amucu yucen k napyrou | MIT1.1; 1.3
(mpeoOpa3oBBIBaTh JECATUYHYIO JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB)

1.4 CpaBHUBATH U yNIOPSA0YMBATh PallMOHAIbHbBIE YMCIIa MIT1.1; 1.3

1.5 OKpyriaTh yucia MIIT1.1; 1.3

1.6 BbINONHATE NPUKHUIKY M OLIEHKY pe3yibTaTa BbruaucieHuit, | MII 1.1; 1.3;
OIIEHKY 3HAYEHWM YHCIOBBIX BBIPAKECHUU. BBINOIHATH 3.2
JENCTBUS CO CTENEHSIMHU C HATypaJIbHBIMU I10Ka3aTeIsIMU

1.7 [IprMeHsATh MPU3HAKU JEITUMOCTH, Pa3JIOKEHUE HA MHOXH- MIT1.1; 1.3
TEJIN HATypaJIbHbIX YHUCEII

1.8 PemaTte mnpakTUKO-OpHEHTHpPOBaHHBIE 3adaud, cBs3aHHble | MII 1.1-1.3;
C OTHOLICHMEM BEIMYMH, HPONOPLHUOHAIBHOCTHIO BEIHYMH, 32

MPOLIEHTAMU; UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a7a4
C YYETOM OTrpaHUYCHHH, CBA3aHHBIX CO CBOMCTBaMHU pac-
CMaTpUBaEMbIX 00BEKTOB

2 Auredpanyeckue BbIPasKeHHs

2.1 Hcrnonp3oBaTh anredOpanveckyrd TEPMUHOJIOTHIO U cuMBoiu- | MIT 1.1; 1.3
KY, IPUMEHSTH €€ B IPOIIecce OCBOEHUS yueOHOro MaTepuaia

22 Haxonute 3HaueHHst OYKBEHHBIX BBIPAXCHUN MPHU 3aJaHHBIX MII 1.1
3HAYEHUSAX NTEPEMEHHBIX




23

BoimonHATe mpeoOpa3zoBaHusl LEJNOTO BBIPAKEHHS B MHOTO-
YqJICH HpI/IBeI[eHI/ICM HOI[OGHBIX cJlara€MbIX, paCKpLITI/IGM
CKOOOK

MII 1.1

24

BBINONMHATE YMHOXKEHUE OZHOYICHA Ha MHOTOYIEH U MHOIO-
YJieHa Ha MHOTOYICH, IPUMEHATh (POPMYIIBI KBaApaTa CyMMBI
U KBaJpara pa3HOCTU

MII 1.1

25

OCYH_ICCTBJIHTB pa?)JIO)KCHI/Ie MHOTI'OYJICHOB Ha MHOXUTCJIN
C TOMOIIBI) BBEIHECEHHS 3a CKOOKHM OOIIEro MHOMKUTENS,
TPYNIIUPOBKH CJaraeMblX, NpUMEHEHUs (HOpMYJT COKpalleH-
HOTO YMHOKEHUS

MIT1.1; 1.3

2.6

[TpumensTh mnpeoOpa3oBaHHsS MHOTOYJICHOB JUIS PEIICHUs
PAa3IMIHBIX 3ada4 W3 MATCMATHUKH, CMCIKHBIX HPCIAMCTOB,
pEAIbHOM MPaKTUKU

MIT1.1; 1.3

2.7

Hcnons30BaTh CBOMCTBA CTEIEHEH ¢ HATYpaJbHBIMM IIOKa3a-
TEJISIMU /17151 IPe0Opa30BaHMs BHIPAKESHUH

MII 1.1

YpaBHeHHUS U HEPABEHCTBA

Pemiate nuHEWHBIE YpaBHEHUS C OJHOW TEPEMEHHOM,
NpUMEHAA IIpaBUjla IIEpeXoJa OT MCXOAHOIO YpaBHEHUSA
K paBHOCWIbHOMY eMmy. IIpoBepsATb, SBISETCS JH YUCIIO
KOpPHEM ypaBHEHUS

MIT 1.1;3.2

3.2

[IpumensTh rpaduyeckre METOIbl MPU PELICHUH JTMHEUHBIX
YpaBHEHUH U UX CUCTEM

MIT 1.1; 1.3

3.3

[MonGupaTh mpUMeEpHI Map YHUCEN, SBISAIOMUXCSA PEIICHUEM
JMHENHOTO YPaBHEHUS C IBYMs IIEPEMEHHBIMU

MIT 1.1; 1.2;
3.1

3.4

CtpouTh B KOOPJIWHATHOM TUIOCKOCTH TpaduK JIMHEHWHOTO
YpaBHEHHS C JBYMsI NMEPEMEHHBIMH; IOJIB3YSICh TIpaduKoM,
MPUBOJIUTH MPUMEPHI PELICHUS] YPABHEHUS

MII 1.1-1.3;
3.1

3.5

Pemate cuctemMbl ABYX JIMHEHHBIX YpPaBHEHUW C ABYMSA
MIEPEeMEHHBIMH, B TOM YHUCIIE TpadhudecKu

MIT 1.1-1.3

3.6

CocTaBnATe M pelmaTh JUHEHHOE YPaBHCHUE WIM CUCTEMY
JMHENHBIX ypaBHEHUH 10 YCIIOBHIO 33]1a4M, MHTEPIPETUPOBATh
B COOTBETCTBUU C KOHTEKCTOM 3aja4y IIOJyYCHHBIN PE3yJIbTaT

MII 1.1-1.3;
32

Koopaunarts! u rpadpuxu. @PyHkuuu

N300pakaTth Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBET-
CTBYIOILIME 33/IaHHBIM KOOPAWHATAM, JIy4d, OTPE3KHU, UHTEPBAIIbI;
3aMUChIBATh YHCIOBbIE POMEXKYTKHU Ha aNreOpanyeckoM s3bIKe

MIT1.1; 1.3

4.2

OTMmedaTh B KOOPAWHATHOM IUIOCKOCTH TOYKH IO 3aJlaHHBIM
KOOpJAHHATaM

MIT1.1; 1.3

4.3

Crpouts rpaduku auHEHHBIX (yHKUMHA. CTpouTh rpaduk
bysxumn y = x|

MIT 1.1; 1.2

44

OmnuchIBaTh € MOMONIbIO (YHKIUI H3BECTHBIC 3aBHCUMOCTH
MEXKIy BEIMYMHAMH: CKOPOCTb, BpPEMs, PAcCTOSHUE, IICHY,
KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIILHOCTD, BpeMsi, 00beM
paboThI

MIT1.1; 1.3

4.5

HaxoauTe 3HaueHne GyHKIIMU 10 3HAUEHUIO €€ apryMeHTa

MIT 1.1; 1.3

4.6

[lonumath rpadudeckuil crocod MPEICTaBICHUS U aHAIN3a
uH(popManmu, U3BIEKaTh U UHTEPIPETHPOBATh MH(OpMALINIO
U3 TpaMKOB PeaJbHBIX MPOIIECCOB U 3aBUCUMOCTEH

MIT 1.1-1.3;
3.1;3.2




BeposiTHOCTB M cTATHCTHKA

Yutate wuHGOpMALMIO, MPEICTABICHHYIO B TaOnMIax, Ha
qUarpamMmax; MpeicTaBlsATh JaHHBIC B BUJE TAOJHIl, CTPOHUTH
JIUarpamMmbl  (CTOJIOMKOBBIE (CTONOYATHIE) W KPYroOBbIE) TIO
MacCUBaM 3HAYECHU I

MIT 1.1-1.3

5.2

OnucelBaTh U MHTEPIPETUPOBATH PEAIBHBIE YHCIOBBIE JAH-
HbIE, IPEJICTABJICHHBbIE B TAOIMIIAX, HA JUarpaMMax, rpadukax

MIT 1.1-1.3;
3.1

5.3

Hcnonb3oBaThb AJI1 OMMCaHUA JaHHBIX CTATUCTUYCCKUC XapaK-
TEPUCTUKH: CpelHee aprudMeTHIeCKoe, MeInana, HanbobIIee
U HAMMCHBUICC 3HAUCHUS, pa3Max

MII 1.2; 1.3

5.4

HNmers mpencraBiieHHEe O CIyd4alHOM W3MEHYMBOCTH Ha
npUMepax LeH, (pU3NYECKUX BEIMYUH, aHTPOIIOMETPUUYECKHX
JIAHHBIX, UMETh IPEJICTABICHUE O CTaTUCTUYECKON yCTOMYH-
BOCTH

MIT 1.1; 1.3

I'eomerpus

Pacno3naBate M3ydeHHbIE reoMeTpUUecKue (UTyphl, orpene-
JATh WX B3aUMHOE PpaCIOJIOKEHUE, M300pakaTb TI'€OMETpH-
Yyeckue (UIyphl, BBIIOJIHATh YEPTEKU IO YCIOBHUIO 3a7auH.
W3mepsaTe nuHENHBIE W YIVIOBbIE BeIW4YUHBL. Pemats 3anauu
Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEIMYUH YIJIOB

MIT 1.1; 1.3

6.2

Jenate rpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIWYUH
IPEIMETOB B peaIbHON JKU3HH, pa3MEPOB MIPUPOTHBIX OOBEKTOB.
PaznuuaTh pazMepsl 3THX 00BEKTOB 110 MOPSAKY BETUUNHBI

MIT 1.1-1.3

6.3

CTpouTh 4epTekH K FTeOMETPUUYECKUM 3a7jauam

MII 1.2; 1.3;
3.1

6.4

[lonb3oBaTbecsi  NMpU3HAKaMM — PaBEHCTBA  TPEYTOJIBHUKOB,
UCIIOJIb30BaTh NpPU3HAKM M CBOWCTBA paBHOOEAPEHHBIX
TPEYrOJIbHUKOB IIPU PEILIEHUH 3a1a4

MIT 1.1-1.3

6.5

HpOBOI[I/ITL JIOTUYCCKUC PaACCYKACHUA C HCIIOJIBb30BAHUCM
TE€OMETPUICCKUX TEOPEM

MIT 1.1-1.3;
3.1

6.6

[Tonb30BaThcA MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX Tpe-
YTOJIbHUKOB, CBOMCTBOM MEJIMAHBI, TPOBEACHHOU K TUIIOTEHY3€
OPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX
3a1a4y

MIT 1.1-1.3

6.7

OnpenensaTs MapayieNbHOCTh NPAMBIX C MOMOLIBIO YIJIOB,
KOTOpbIe 00pa3yeT ¢ HUMU cekymas. OnpeaensaTh napauienb-
HOCTh IPAMBIX C MOMOLIBK) PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IpsiMOil

MIT 1.1-1.3

6.8

Pemath 3a1auun Ha KIeT4aTOM Oymare

MIT 1.1; 1.3

6.9

[IpoBOIUTH BHIYHMCIICHUS U HAXOJUTh YHCIOBBIC M OyKBEHHBIC
3HAUEHUS YIJIOB B TIEOMETPUYECKHMX 3aJadax C MCIOJIb30-
BAHHEM CYMMBI YIJIOB TPEYIOJbHHUKOB M MHOI'OYTOJBHUKOB,
CBOWCTB YIJIOB, OOpa30OBaHHBIX TMpPH TEPECEUCHUH JIBYX
napajuiebHBIX MpPAMBIX CeKyllel. Pemars npakTtuyeckue
3a/1a4i Ha HaXOXKICHHUE YTIJIOB

MIT 1.1-1.3

6.10

Brnanerb MOHSATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh
ompeneNsaTh OMCCEKTPHUCY YIJIa M CEePeAMHHBIN MEepPHEHINKY-
JSIp K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK

MIT1.1; 1.3




6.11 DopmMyIHpOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, xopabl MIT 1.1; 1.3
U JUaMeTpa OKPYKHOCTH, IIOJb30BATHCSI MX CBOMCTBAMH.
YMeTb IPUMEHATH 3TH CBOWCTBA IIPU PELICHUU 3a1a4

6.12 Bnagers noHATHEM ONMCAaHHOW OKOJIO TpeyrojbHUKa Ookpyx- MII 1.1; 1.3
HOCTH, YMETb HaXxoAuTh ee LeHTp. llomb3oBaThes (axramu
O TOM, 4TO OMCCEKTPHUCHI YIJIOB TPEYroJbHHUKA MEPECEKAIOTCS
B OJTHOH TOYKE, U O TOM, 4YTO CEPEJUHHbIE NEPHEHIUKYIISAPbI
K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE

6.13 Brnagers mnoHsATHMEM KacaTelbHOW K OKpPY)KHOCTH; moib3o- MII 1.1; 1.3
BaTbCAd TEOPEMOM O MEPNEHAUKYIIPHOCTH KacaTelIbHOU
U paauyca, IPOBEACHHOIO K TOUKE KaCaHUs

6.14 [Tonb30BaTbesl MpocTEHIIMMU TeOMeTpUuecKUMU HepaBeHeT- MII 1.1; 1.3
BaMH, TOHUMATh UX NMPAKTHUECKUI CMBICIT

6.15 [IpoBOIUTH  OCHOBHBIE  T€OMETPUYECKHUE noctpoenus MII 1.1-1.3;
C IIOMOIIBIO LIUPKYJIS U JIMHEHKH 3.1

Pacnipenesienne 3aganuii NpoBepoOYHOil pad0THI 10 MO3MIMSAM KoAU(pHUKATOPA

Ne | IlpoBepsiemblii IIpoBepsiemble IpeAMeETHBIE Kon Ypo- | Makcu-
3JIEMEHT pe3yJIbTaThl KT/ BeHb | MAJIbHBIH
coJlepRaHus K9C |caoxk- | 6aaia3a
HOCTH | BBINOJIHE-
HHUE
3alaHuA
Yacrs 1
1 |Uucna wu  BbI- | BeimonHATh, couerast yCTHbIE U UCbMeEH- | 1.1; b 1
YHCIICHUS HbIE TIpUEMBI, apumeTndeckue aencteus | 1.2/1
C palMOHAJILHBIMU YHCIIAMHU.
Haxomuts 3HAYEHUs YHCJIOBBIX

BBIPQKCHHI; MMPUMEHATh Pa3HOOOpa3HbIC
CrocoObl M TIPHEMBbl BBIYUCIICHUS 3Haue-
HUW IPOOHBIX BBIPAKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATUIHBIE IPOOH

2 | BeposiTHOCTB Yurath mHpOpMaNMIO, MpeacTaBieHHylo | 5.1; 5.2; b 2
U CTATACTHUKA B Ta0nWIax, Ha AWarpammax; npeacras-| 5.3/5
JSTh JAaHHBICE B BHJIE TAOJHI], CTPOUTH
JIuarpaMmbl (CTOJIOMKOBBIC (CTOJIOUATHIC)
U KPYTrOBbI€) [0 MAaCCHBaM 3HA4YCHUH.
OnuceiBaTh U UHTEPIPETHUPOBATH peaiib-
HBIC YHUCIIOBBIC TAaHHBIC, MPECTABICHHBIC
B Ta0NHIaxX, HA JUarpaMMax, rpadukax.
Hcnonb30Bath Aisi ONMUCAHUS JTAHHBIX
CTaTHUCTUYECKUE XapPaKTEPUCTUKU: Cpell-

Hee apudMeTHIecKoe, MeraHa,
HauOoJblllee W HAUMEHbIlIee 3HAUYEHUS,
pa3zmax
3 | Yucna u Berumc- | Pemath MPaKTUKO-OpUeHTUpoBaHHbIe | 1.8/1 b 1
JICHUS 3aJauM, CBSI3aHHBIE C OTHOIICHHEM

BEJIMYNH, IPONOPLUOHAIBHOCTHIO BEIH-
YUH, TMPOLIEHTAMHU; WHTEPIPETUPOBATD
pe3ysnbTaThl pPELIEHUs 3aJad C Y4ETOM
OTpaHUYEHUH, CBI3aHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 00OBEKTOB




BepostHOCTB
Y CTaTHCTHKA

OnucelBaTh U MHTEPIPETUPOBATH PEallb-
HBIC YUCJIOBBIC JAHHBIC, MIPCACTABJICHHBIC
B Ta0nHIlaxX, Ha JUarpaMMax, rpadukax

5.2/5

YpaBHeHust

Pewats nuHeElHBIE ypaBHEHHMS C OJHOM
IIEPEMEHHOI, IIPUMEHSIS IIpaBUIIa
nepexoja OT MCXOJHOTO YypaBHEHMs
K paBHOcHIbHOMY eMmy. lIposepsrs,
SIBJISIETCS JIM YUCIIO KOPHEM YPaBHEHUS

3.1/3

Koopaunatst
U rpaduky.
OyHKINUU

N3o0pakaTh Ha KOOPAWHATHOM MpsSMOU
TOYKH, COOTBETCTBYIONIME 3aJaHHBIM
KOOpJIHATAM, JIy4YH, OTPE3KU, HHTCPBAJIBI;
3alUCBhIBATh YHCJIOBBIC TPOMEXYTKH Ha
anreOpandecKoM sI3bIKe.

OTMmedaTh B KOOPAMHATHOM TIJIOCKOCTH
TOYKH TI0 3aJ[aHHBIM KOOPJAUHATAM

4.1;
4.2/4

I'eomerpus

PemaTh 3a1auun Ha KIeT4aTOM Oymare

6.8/6

I'eomerpus

Pacnio3HaBath U3y4eHHBIE T'€OMETpU-
yeckue  (QUTYpBI,  ONpEACNATh WX
B3aMIMHOE PACIOJIOXKEHUE, H300pakaThb
reoMeTpuueckre (UTYpPHI, BBIMOJTHATH
YEPTEKU MO YCIOBUIO 3agaun. M3mepsaTh
JIMHEHBIE U YTJIOBbIE BEIWYUHBI. PemaTh
3a/1aud Ha BBIYUCIICHUE JUIMH OTPE3KOB
Y BEJTUYMH YTJIOB.

[IpoBoAWTH BBIYMCIEHUS U HAXOJUTh
YUCJIOBBIC U OYKBEHHBIC 3HAYCHUS YTJIOB
B TE€OMETPUYECKUX 3a/Jauyax C HCHOJIb-
30BaHHEM CYMMBI YTJIOB TPEYTOJbHHKOB
U MHOTOYTOJbHUKOB, CBOWMCTB YIJIOB,
00pa3oBaHHBIX MPH TEPECEUYCHUU NIBYX
napajuieIbHbIX MPSIMBIX CeKyuiei.
Pemate  mpakTHueckue 3amauyd  Ha
HAXOJICHUE YTJIOB

6.1,
6.9/6

Koopaunatst
U rpaduky.
OyHKINUU

[Tonumats rpadudeckuit croco0
IpE/ICTaBICHUS U aHalINM3a WHQOpPMAINH,
U3BJICKaTh M WHTEPIPETUPOBATh HH(}OP-
Manuio U3 rpauKoOB peajbHBIX MpOoIec-
COB ¥ 3aBUCUMOCTEMN

4.6/4

10

AnreOpandeckue
BBIPKECHHS

Haxonuts 3HAYEHUS OYKBEHHBIX
BBIPQKEHUI TPH 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BeimonHATE  1IpeoOpa3oBaHUs  [IEJIOTO
BBIPAXKCHUA B MHOI'OYJICH INPHUBCIACHHCM
MOJIOOHBIX CJIAraeMBIX, PACKPBITHEM CKOOOK

2.2;
2.3/2

11

BepostHocTh
U CTaTUCTHUKA

OnwuceBaTh U WHTEPIPETHPOBATH Peatb-
HBIC YUCJIOBBIC JAaHHBIC, MPCACTABJICHHBIC
B Ta0nHIlaX, HAa JUarpaMMax, rpadukax

5.2/5

YacThb 2

12

YpaBHeHust

Pemiate  cuctembl  IByX  JIMHEHHBIX
YpaBHEHUH C JBYMs TEPEMEHHBIMH,
B TOM 4YHCIIe Tpauaecku

3.5/3
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Yucna u
YUCJIICHUA

BbI-

Pemats MPaKTUKO-OpHEeHTUPOBaHHbIE |1.8/1

3aJa4H, CBA3aHHBIC C OTHOILICHUECM BCIIU-
YUH, MPOMOPIMOHATBHOCTBIO BEJIUYHH,
MPOLIEHTaMU; UHTEPIIPETUPOBATE PE3YIILTaA-
TBI PEIICHHS 33139 C YIE€TOM OrPaHUYCHHH,
CBSI3aHHBIX CO CBOMCTBaMH paccMaTpHuBa-
€MBIX 00BEKTOB

14

I'eometpust

Pacno3naBaTh M3ydeHHBIE TeoMmeTpu- (0.1; 6.5;
yeckue (pUrypsl, onpeneniaTth ux B3auM- 6.7/6

HOE pacrosioxkeHue, n300paxarb
reoMeTpuueckue (QUrypbl, BBIIOTHSITH
YEpTEKH MO YCIOBHIO 3anaud. M3mepsaTs
JIMHEMHBIE U YTIJIOBbIE BEIUYUHEBI. Pemars
3a/layd Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJIUYMH YIJIOB.

[IpoBOINUTE JIOTMYECKHE PpPaCCYX ACHUS
C HCIOJb30BAHUEM  T'€OMETPUUYECKUX
TEOPEM.

Onpenenstb MapauieNbHOCTh  MPSIMBIX
C MOMOIIIBIO YTJIOB, KOTOphIE OOpa3yer
¢ HuMM cekymas. OmnpenensiTe napa-
JENBHOCTh  MPSAMBIX C  [OMOUIBIO
paBEHCTBA pPAaCCTOSAHUN OT TOYEK OJHOM
NPSMOM 10 TOYEK JPYror MpsMoi

15

Yucaa wu
YUCIIEHUS

BbI-

Pewats MIPAKTUKO-OpUEHTHpOBaHHbIE [1.8/1

3aJauM, CBSI3aHHBIE C OTHOIICHHEM
BCJIMYHMH, IMPOMOPHUOHAIBHOCTBIO BCIIU-
YUH, TMPOLIEHTAMHU; WHTEPIPETUPOBATD
PE3YyJIbTaThl PCHICHUA 3aJa4 C YUCTOM
OTpaHUYEHUH, CB3aHHBIX CO CBOMCTBAMHU
paccMaTprBaeMbIX 00OBEKTOB

11

16

I'eomerpus

Pacnio3HaBaTb  HM3y4eHHBIE TI'€OMETpPHU-
yeckue (pUrypsl, OnpenesiarTh UX B3auM-
HOE pacIOJIOKEHUE, U300paXkaTb reome-
TpUYECKHE (PUTYPBI, BBIMOIHATE YEPTEKHU
[0 YCJIOBHUIO 3anauu. M3MepsATh JIMHEU-
HBIE U YIJIOBBIC BEIMYMHBL. Pemars 3anaun
Ha  BBIYKMCIEHME  JUIMH  OTPE3KOB
Y BEJINYUH YIJIOB.

[IpoBOAWTH JIOTMYECKUE PACCYXKACHUS
C  HCHOJB30BAHUEM  TIE€OMETPUYECKHUX
TEOPEM.

Bnagere NOHATHEM TIe€OMETPUYECKOIO
MecTa  TOYeK. YMETb  OIpeNensaTh
OucceKkTpucy yria W CEpeAMHHBIN
NEePHNEHIAUKYJIAp K OTPE3Ky  Kak
TEOMETPUUYECKUE MECTA TOYEK

6.1; 6.5;
6.10/6

17

Yucaa wu
YUCIIEHUS

BbI-

[IpumeHsTh  HpHU3HAKM  JAETUMOCTH, |1.7/1

pa3ioKeHUe Ha MHOXKUTEIM HaTypalb-
HBIX YHCET

11

Bcero 3ananuii — 17, u3 HUX 1o ypoBHio cioxnoctu: b —14; I1—3.
MakcumanbHBIN IEpBUYHBIN Oamt — 25




PacnpeneJieHue 3a1aHuil IPOBEPOYHOI pA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne | YpoBeHb Ci10:KHOCTH KoanuecTBoO MaxkcuMaJIbHbI IIpoueHT Mmakcu-
3aJaHul 3aJaHui NepBUYHBIN MAaJIbHOI'0 IEPBUYHOIO
o0asa 0aJ1j1a 32 BBINIOJTHEHHE

3aJJaHUH JaHHOI'0
YPOBHS CJI05KHOCTH
0T MAKCHUMAJILHOT0
MePBUYHOIO 0asIa
3a BCIO padory

1 | Bazosslii 14 20 80
2 | IloBplIeHHBIH 3 5 20
Utoro 17 25 100

Cucrema OLEHUBAHUA BBINOJHEHUS OTAEJbHBIX 3aJlaHUIl U TPOBEPOYHOM
padoTHI B IEJIOM

BepHoe BbimosniHeHUE Kaxaoro u3 3aganuid 1, 2 (mysktel 1 u 2), 3-8,
9 (mynktol 1 u 2), 10, 11 onienuBaetcs 1 Ganmnom. 3agaHue CUUTACTCS BBIMOJIHEHHBIM
BEPHO, €Cclii 00yYarOINIICS AaJl BEPHBIN OTBET.

Brinonnenne kaxxnoro m3 3aganuid 12—17 onenuBaerca or 0 o 2 OayuioB.
3amanust 12—17 cuuTaroTCs BBIMOJHEHHBIMU BEPHO, €CIM OOYYarOIIMICS TpUBEN
pelIeHne 1 1aj BEPHBIN OTBET.

MaxkcuManbHbIN EpBUYHBIN 0ajll 3a BHITTOTHEHUE Pa0OThl — 25.

PexomeHaanuu 1o nepeBoay NepBUYHbIX 0aJJIOB B OTMETKH MO NATHOAILHOM

HIKaJje
OTMeTKa 0 NATH0AJILHOM IKAJIe «2» «3» «4» «5»
[TepBuuHbIe OaTLTBI 0-6 7-12 13-18 19-25

1. IIpoxo/KMTEJBbHOCTH NPOBEPOYHOI PadoThI

Ha BrimonHeHue mpoBepoyHON pabOTHI OTBOAMTCA ABa ypoka (He Oosee 45
MUHYT Kaxnpii). PaboTta coctouT u3 AByX uacteil. 3amanust yacteit 1 u 2 moryr
BBIIIOJIHATHCS B OAWH J€Hb C EpPEpbIBOM He MeHee 10 MUHYT uiu B pa3Hble THUA. Ha
BBITIOJIHEHUE 3a/IaHUI KaXKJI0M 4acTH OTBOAMUTCS OJIMH YpOK (He Oosee 45 MUHYT).



Yactes 1

7 7

. 5
@ Haiinute 3HaueHNe BRIPAKECHUS P + ’r . 2

OrtBer:

nin

,6-8.4

2,5

Haitngure 3HaueHne BbIpakeHUS

OrtBeT:

@ Ta6J'II/II_[a COACPIKUT AAHHBIC O POCTC yHalIMNXCA KJIacca.

damunus Poct, cm damvunus Poct, cm damunus Poct, cm
AnekceeB 156 I'ermanOB 160 3aBHIOB 163
AHnpeeBa 159 JloGpoMBICTTOB 156 KoBanb 154
bopucos 162 EBceesa 1154 ITerpoBckas 149
Bonsckuit 158 Kenezor 167 KOcydos 165

1) Onpenenure ssBHO OMMOOYHOE 3HAYCHHE (BHIOPOC), BHECEHHOE B ATY TaOJIHITY.

.........

OrtBer:

2) Y nanure BHIOPOC M HAAMTE pa3Max OCTABIIMXCS 3HAYCHHIH.

.........

OrtBer:




nin

@ Ceepo-Kapkaszckuii ¢penepanpubiii okpyr (CK®O) cocrout u3 cemu pernoHoB. Ha amarpamme
MpEeJCTaBICHa YUCICHHOCTh HACEJIICHUS B 3THUX PETMOHAX MO AaHHBIM Ha 1 ssHBaps 2022 r.

Kabapauno-bankapckas

PecmryGmika
Yeuenckas Pecryomuka Y

e

KapauaeBo-Uepkecckas
Pecny6iuka

Pecny0Onuka Jlarectan

CTaBpOIOJIbCKUM Kpai

Pecny6nuka CesepHast

Pecniy6nuka Unrymerns
Ocerus — Ananus

1) OHpCI[eJII/ITC, B KaKOM U3 3THUX PCTUOHOB HaMOOJIbIIAs YUCIACHHOCTh HACEIICHHUS.

.........

OrtBeT:

2) Haitnute mpumepHyro om0 HaceneHuss YedeHckoit PecnyOnukm B 0OImIel 4YHMCIEHHOCTH
HacesneHuss CK®O. OTser gaiiTe B IpOIICHTaX.

.........

OrtBer:

@ Tpaktop ener o gopore, mpoesxas 10 METpOB 3a KaKIyI0 CEKyHy. BbIpa3uTe CKOpOCTh TpakTOpa
B KWJIOMETpax B yac.

.........

OrtBeT:




@ Kars mnagme Tanu, Ho crapme Jamu. Kcroma ne muaame Jamm. Ykaxure HoMepa UCTUHHBIX
YTBEPKICHUIA.

1) Tans u [lama ogHoro Bo3pacra.

2) Cpenu yka3aHHBIX IEBOUYEK HET HUKOTO Miazue Jlamm.
3) Tans crapme Jlamm.

4) Tans u Katsa ogHOTro Bo3pacra.

.........

OrtBer:

@ Haiinute kopers ypasHenns 2(4+3x)=—-x—13.

.........

OrtBer:

. . 6
@ OTMEThTE Ha YUCTOBOM NPSIMOK TOUKY A(—2 ;)

Ortser:
-ttt

......... 8 1
@ Ha xiieruaroii 6ymare ¢ pazmepom kieTku 1x1 ormeuens! Tpu Touku: A, C B

B un C. Haiinute pacctostHue oT TOuku A 110 npsimoid BC .

A
Ortser:

B tpeyronsanke ABC yron BAC pasen 40°, AC=CB. Haiinute A

BHEUIHUH yrou ripu BepuinHe C .

D C B

.........

OrtBeT:




W3 nynkra A B HanpasiieHuu nyHKTa b, paccTossHue Mexny KoTopbsiMu paBHO 240 kM, B 7 yacos
yTpa BbIeXaJl BEJOCHUIIEANUCT, a 4epe3 HEKOTOpPOe BpeMsl U3 NyHKTa A B TOM € HalpaBJICHUU
BbIexasl aBTOMOOWIb. JloexaB 10 myHKTa b, aBTOMOOMIB cenan OCTaHOBKY Ha 3 yaca, a 3aTeM
C TOM e CKOPOCTBIO Moexan 00paTHoO.

Ha pucynke rpaduk aBumkeHus Benocunenucra oOo3HaueH mudpor 1, rpaduk IBUOKEHUS
aBTOMOOMIISI 0003Ha4YeH NMUGPOii 2 ¥ MPUBEAEH HE MOTHOCTHIO.

'S, |
kM o)
o kzj
240
| [ e
220 [ u
\
—290
180 /
|
1 ‘60 /
140
—120 /
i /
Of 1 5 10 15 20 t u
1) Haiimute, Ha KaKOM PacCTOSTHUM OT MyHKTa A aBTOMOOWJIb JOTHAJ BEJIOCHUIICTUCTA.
OTBeT:

2) Ha tom e pucyHke noctpoiite rpaduk ABM)KEHHS aBTOMOOWIIS 0 MOMEHTa BO3BpalLICHUS B
MMYHKT A.

OrtBerT:




.........

W3 cranbHON TpPOBOJIOKKM TpeOyeTcss HU3rOTOBUTH abaXyp 3aJaHHBIX
pa3MepoB, UCIOIb3Ysl HAUMEHbIIEE KOJMYECTBO MPOBOJOKH. IIpoBomoky
MOKHO THYTh MOJ JIIOOBIM YIJIOM M CBapHBaThb B TOYKaX COEIUHEHHUS.
Kakoe HamMmeHblllee KOJIMYECTBO KYCKOB TNPOBOJIOKH TMOTpedyeTcs ams
W3rOTOBJICHUS a0aXkypa, MOKAa3aHHOTO HAa PUCYHKE?

OrtBer:




@ Pemnre cucremy ypaBHEHUM

{

Yactb 2

Sx+2y=2,
2x—y =-10.

Perenue.

OrtBeT:




@ XokkeiiHbple KOHBKH B anpene cromnn 4500 py6. B mae neny causmmu Ha 20 %. B okTsa6pe neny
noBelcuay Ha 10 %. CKOIBKO CTalu CTOUTh KOHBKU?

Penrenue.

OrtBer:




[Mapannenshelie npsimeie AB u CD mepecekaroT npsamyto EF B Toukax K

u M cootBerctBeHHO. Yron FMD pasen 28°. Haitnure yron AKM .

Perenue.

OrtBer:




@ Ha nmepBom yuactke cobpanu mo 420 TOHH OTYpIIOB ¢ KaXJI0TO T'eKTapa; Ha BTOpoM — 1o 360 TOoHH,
a Ha TperbeM — 1o 520 touH. [lnomans nmepBoro ywactka paBHa 20; BTOporo — 55; TpeTbero —
25 rekrtapoB. CKOJIBKO TOHH OTYpLOB COOpajiM B CpeJHEM C OJHOIO TIeKTapa Ha BceX TPEX
yuyacTkax?

Perenue.

OrtBer:




B tpeyronpauke ABC mnpoBenena Ouccekrpuca CE. Halimure Benwmumny yrna BCE, eciu
ZBAC =46° u LZABC =78°.

nimm

B tpeyronbuuke ABC Ha ctopoHe AC OTMETUIM MPOU3BOJBHYIO TOUKy M . B TpeyronbHuke
ABM mposenu 6uccexktpucy MK . B tpeyronsauke CBM mnoctpounu Beicoty MP . Yron KMP
paBen 90°, CM =12 . Haitnure BM .

Pemenue.

OrtBerT:




@ 3amymanu TpEX3HAYHOE YHCIIO, TOCHeAHssi nmudpa KOTOporo He paBHAa HYM0. M3 HEro BeIWIH
TpEX3HAYHOE YMCIIO0, 3aMMCaHHOE TeMH ke IudpamMu B odpaTtHoM mopsake. [Tomyunnm aucmo 792.
HaiiguTe Bce 4ncna, o0agaronye TakuM CBOWCTBOM.

Pemenue.

OrtBerT:




Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI

Yacts 1
Howmep
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Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI

Yactb 2
Homep 12| 13]14]15|16|17] WHroro
3alaHUsA
Baiinl 212121212 2

Pemmre cucreMy ypaBHEHUI

Sx+2y=2,
2x—y=-10.
Pemenne u ykazanus K OlleHUBAHU IO Bannnl

Pewienne.
[|5x+2(2x+10)=2, [9x =18, [x=-2,
[y:2x+10; Ly:2x+10; Ly:6.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Orser: (-2; 6)

O60CHOBaHHO MOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N

Xon perieHus: BEpHbIN, HO JOIMYIIEHA BEIYUCIUTEbHAS ONTHOKA

()

Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE

Maxcumanvhuoiii bann 2

XokkeliHble KOHbKH B anpene ctomd 4500 py6. B mae neny cuusmimm Ha 20 %. B okTs0pe ueny
nosbicuiy Ha 10 %. CKONBKO CTaau CTOUTh KOHBKU?

Pemenne u ykazanus K OlleHUBAHU IO Banannl
Pemenue.
[Toce cHmXeHUs 1IeHbI KOHbKU CTaimu cTouTh: 4500 —4500- 22 3600 pyb6neii.
[Toce moBkIIeHUs IIEHBI KOHBKU cTalu cTOuTh: 3600+3600- _ =3960 pyoueii.
100

Bo3moxkHa Apyrasi mocjae10BaTeIbHOCTD AeHCTBH.

OtBet: 3960 py6mneit

OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHUe HEJOCTATOYHO 0OOCHOBAHO. 1
NN

Xo pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OINOKa

S

Pemenue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, INICPCUUCIICHHBIX BbIIIC

Maxcumanvhnoiii bann 2




[Tapannensubie npsimeie AB u CD nepecekatot npsamyo EF B Toukax K c M /F
u M coorBercTBeHHO. Yrou FMD pasen 28°. Haiinure yron AKM . D
4 B
E
Pemrenue u ykazaHusl K OUCHUBAHUIO bansl
Pewienue.
ZAKM + ZKMC =180°; LFMD = ZKMC ; ZAKM =180°—-ZKMC =152°.
Bo3moxkHa apyrasi mocjae10BaTeIbHOCTD AeHCTBH.
Otsert: 152°
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
i
XoJ peleHus: BepHBIi, HO AOMYIEHA BRIYUCIUTEIbHAS OIINOKa
PemeHne He COOTBETCTBYET HU OTHOMY M3 KPUTEPHEB, IEPEUNCIICHHBIX BBIIIE 0
Maxcumanvruiii 6ann 2

Ha nepBoMm ydacTtke coOpanu mo 420 TOHH OTypIIOB C KaKJI0TO T'eKTapa; Ha BTOpoM — 1o 360 TOHH,

a Ha TperbeM — o 520 TonH. [lmomane mepBoro yudactka paBHa 20; BToporo — 55;

TPETHETO —

25 rekrtapoB. CKOJIBKO TOHH OTypLIOB coOpaiy B CpeAHEM C OJHOTO0 TeKTapa Ha BceX TpEX

ydacTkax?

Pemenue u YKazaHus K OHCHUBAHHUIO

Bannnl

Pemenue.

Co Bcex Tpéx yuactkoB coOpanu: 420-20+360-55+520-25=41200 TOHH OTrypIIOB.
OO6mas momans TpéX ydactkos: 20+ 55+ 25 =100 rextapos.

Cpennsisa ypoxadHocTh: 41200:100 =412 TOHH OrypuoB ¢ rekrapa.

Bo3moxkHa apyrasi mocjae10BaTeIbHOCTDH ACHCTBH.

OtBeT: 412 TOHH

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO peIIeHUE HEJOCTATOYHO 0OOCHOBAHO.
NN

XoJ pelieHus: BEpHBIN, HO JOMYIIEHA BEIYUCIUTEIbHAS OINOKa

Pemennie He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE

[e)

Maxcumanvuwiil bain




B tpeyronbanke ABC mnpoBenena Ouccektpuca CE. Haitnure Benmuuuny yrnma BCE, ecnn

ZBAC =46° n LZABC =178°.

Pemienne u ykazaHus K OeHMBAHHUIO bansl
Pemenue. B
ZACB =180°-46°-78° =56° . <&
[Tockonbky CE — 6uccekrpuca, ZBCE =56°:2=28°. E
Bo3moxkHa apyrasi mocjae10BaTeIbHOCTDH AeHCTBH.
46° a3
Ortser: 28° A &)
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
i
XoJ peleHus: BEpHBIii, HO AOMYIIeHA BRIYUCIUTEIbHAS OIINOKa
Pemienne He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, IEPEUNCICHHBIX BBIIIE 0
Maxcumanvruiii 6ann 2

nin

B tpeyronsauke ABC Ha ctopoHe AC OTMETWIM NPOU3BOJBHYIO TOUKy M . B TpeyroibHuke
ABM mposenu 6uccexktpucy MK . B tpeyronsauke CBM mnoctpownu Beicotry MP . Yron KMP

paBen 90°, CM =12 . Haitnute BM .

Pemenue u YKazaHus K OHCHUBAHHUIO

Baniasl

Penrenue. B

[Tycte LAMK = ZKMB =a., Torna ZBMP =90°—-a.

ZPMC =180° - LZAMK — ZKMP =90° —a. .

[lonyuaem ~«BMP = /ZPMC . TpeyronbHuku BMP P
u CMP pasnbl. 3Hauut, BM = CM =12.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Ortsert: 12 4 M

O60CHOBaHHO MOJIyY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO PEIICHUE HEAOCTATOYHO 0OOCHOBAHO

Pemenue He COOTBCTCTBYCT HU OAHOMY U3 KPUTCPUCB, INICPCUUCIICHHBIX BbIIIC

Maxkcumanvuviu 6ann

N[O — (N




3agyManu TpEX3HAUYHOE 4YMCIO, MOCIEAHAA IMdpa KOTOPOro He paBHAa Hyiro. M3 Hero BbIWIN
TpEX3HAUYHOE YMCIIO, 3aMCAaHHOE TeMH ke nudpamu B oOpaTtHOM mopsake. [Tomyunnu yucno 792.
Hatinute Bce uncnia, 001amar0Ile TAKUM CBOMCTBOM.

Pemenne u ykazanus K OlleHUBAHU IO banabt

Pemenmne.
[TycTh 3amaH0 YnCIIO abc =100-a+10-b + ¢ . U3 vero Borumm uucio 100-¢+10-b+a.
IOO-a+10-b+c—(100-c+10-b+a) :99-a—99-c=99(a—c):792=99-8.

CnenoBatenbHo, a —c =8. [Tockonbky a#0 u ¢ # 0, nonydaem a=9 u c=1.
3HaunT, O6UI0 3amaHo ogHo u3 umcer: 901, 911, 921, 931, 941, 951, 961, 971, 981 unu
991.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Otser: 901, 911, 921, 931, 941, 951, 961, 971, 981 unu 991

OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO pEIICHUE HETOCTATOYHO 0OOCHOBAHO. 1
N

XoJ1 pemieHus BEpHbIH, HO JOMyIIeHa apupMeTHIecKas ommoKa

Pemenuie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUHUCIICHHBIX BbIILIE 0
Maxcumanvroiii bann 2
CucreMa ouleHMBAHUS BbINOJHEHUS Bceil padoThl
MakcumanbHBIN IEPBUYHBIN 0asuT 32 BBITIOJIHEHHE PaObOThI — 25.
Pexomendyemasn mabauya nepeeooa 6ainoe 6 ommemku no NAMUOALIbHOU WKale
OTMeTKa N0 NATHOANILHON IKaIe «2Q» «3» «4» «S»

[TepBuyHbIC 6AIITBI 0-6 7-12 13-18 19-25




KoHTpo1bHO-U3MepuTeIbHbIE MATEPHAJIBI AJIA IPOBEIeHUS MPOMEKYTOYHOI
aTTecTalliM MO0 MaTeMaTHKe 3a Kypc 8 kiacca B ¢gopme BIIP

IIpoBepouHass paboTa COCTOMT M3 JABYX YacTell M BKIO4aeT B ceds 18
3aJlaHuH.

Yacte 1 cocroutr w3z 3amanuid 1-12. B 3amanuax 1-3, 5, 7-12 caenyer
3anucath TOJIBKO OTBeT. [lonHoe pelieHue He SBISETCS OOBEKTOM IPOBEPKH.
B 3aganuu 4 u 6 Tpedyercs OTMETUTh TOUKY Ha YUCIOBOM MPSIMOIA.

YacTts 2 coctout u3 3aganuil 13—18. B 3aganuu 14 ciaexyer 3anucaTth TOJBKO
otBeT. B 3amanmsx 13, 15-18 o0bexkTOM MpPOBEPKHU SBISETCS MOJHOE PEIICHUE, TO
€CTh MOCIIEA0BATEIILHOCTD ICUCTBUI U PACCYKIESHUN 00yJaroIIerocs.

Komudukarop mnposepsieMbIX 3JIEMEHTOB COAEPKAHMA W TpeOOBaHMIA
K YPOBHIO IIOATOTOBKH 00y4a0IINXCS

Kon IIpoBepsieMble 3JIEMEHTbI COAEPKAHUS

1 Yuciia 1 BbIYMCICHUA

1.1 KBanparusiii kopeHp u3 uncna. [loHsTe 00 MppanroHAIBHOM 4Yucie. JlecsaTuuHbIe
NpUOIMKEHUS. UPPALIMOHATIBHBIX YHCE

1.2 CgoiicTBa apr(pMETHIECKUX KBAJAPATHBIX KOPHEH 1 UX IPUMEHEHHUE K TPEoOpa30BaHUIO
YHCJIOBBIX BBIPAKEHUW U BBIUUCICHUAM. [[€eCTBUTEIIbHBIE YHUCIIA

1.3 CreneHs ¢ LeabIM IIOKa3aTeseM U ee cBoiicTBa. CTaHIapTHas 3aluCh YHUCiIa

2 Auredpanyeckue BbIPasKeHHs

2.1 KBanpaTHbIii TpeXusieH, pa3ioKeHne KBaIpaTHOTO TPEXWIeHA HA MHOKHUTEIIH

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit 1poou

2.3 CrnoxxeHue, BEIYUTaHUE, YMHOXKCHHE, JCJICHHE alreOpanvyecKux Ipooeit

2.4 PanmoHansHbIC BRIpAXKEHUS U X TTPEOOpa30BaHUC

3 YpaBHeHNsI M HEPABEHCTBA

3.1 KBanparHoe ypaBHeHue, hopmysa KOpHei KBajpaTHOTo ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHMH, CBOASAIINXCA K IMHEWHBIM U KBaPATHBIM

3.3 [Ipocreiimue npoOHO-paOHAIEHBIE YPABHEHUS

3.4 ['padpraeckast mHTEpIIpETAlIUS YPABHEHUN C IBYMsI IEPEMEHHBIMU M CHCTEM JIMHEHHBIX

YpaBHEHUN C JByMs IEpEeMEHHbIMH. I[Ipumepsl pelIleHus CUCTEM HEJIMHEUHBIX
YPaBHEHHUH € IBYMs IEPEMEHHBIMU

3.5 Pemenne TeKCTOBBIX 3a1a4 are0OpandeckuM crocooom

3.6 UucnoBble HEPAaBEHCTBA U UX CBOICTBA

3.7 HepaBeHcTBO ¢ 01HOM NTepeMeHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JIuneliHbIe HEPABEHCTBA C OJHOW IEPEMEHHON

3.10 CucrteMbl JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU

4 DYyHKUIHUHU

4.1 [Tonsitne dyakuun. O6GMacTh ONpeACIICHUS U MHOXKECTBO 3HaUeHUH (pyHKIuU. CriocoObl
3agaHus (pyHKITHHA

4.2 I'padux Gpynkimu. YreHre CBOUCTB PYHKIUH IO €€ rpaduKy

4.3 [Tpumeps! TpadukoB GYHKIIHA, OTPAXKAIOIMINUX PeaTbHBIE MPOIIECCHI

4.4 DyYHKIIUH, OTMTUCHIBAIONITUE TIPSIMYIO M 00paTHYIO IPOMOPIIMOHAIBHBIE 3aBUCIMOCTH, UX
rpaduku

4.5

OyHKIMH Y = X2, y= x




4.6

OyHKIMKN ) = \/;, y= |x|

4.7 ['padmyeckoe perieHne ypaBHEHUI U CHCTEM ypaBHEHUN

S BeposiTHOCTB M CTAaTHCTHKA

5.1 [IpencraBnenrie qaHHBIX B BHUIE TAOIUI, Tuarpamm, rpaduxkos

5.2 MHOK€eCTBO, 3JEMEHT MHOXXECTBA, MOAMHOXECTBO. Omepanuu HaJl MHOXECTBaMU:
o0BbeIMHEeHUE, TIepeceYeHne, JOMOIHEHUE

5.3 CBoiicTBa omepalnuii  HaJ MHOXECTBAMU: IMEPEMECTUTENBLHOE, COYETATEIbHOE,
pacrpenenuTeabHOe, BKIOUYEHNS

5.4 Hcnonp3oBanne rpauvdecKoro MPEACTaBICHUS MHOXKECTB JUIsl ONMCAHMS PeabHBIX
MIPOLIECCOB U ABJICHUM, PU PEIICHUH 3a7a4

5.5 N3mepenune paccenBaHus AaHHBIX. [[ucriepcus U CTaHIAPTHOE OTKIOHEHHUE YHMCIIOBBIX
HabopoB. Jluarpamma pacceuBaHUs

5.6 OneMeHTapHble COOBITUS ciydaiiHOro ombita. CriydaiiHele coObiTua. BepostHocTn
coObITHH. OMBITBI C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU. CiydaltHbIN
BbIOOpP. CBS3b MEXKIY MAaJOBEPOSITHBIMU M TPAKTHUYECKUA JTOCTOBEPHBIMU COOBITHUSMU
B IIPUPO/Ie, OOIIECTBE U HAYKE

5.7 HepeBo. CBoiicTBa JEpEeBbEB: EAUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BHUCSIYCH
BEPILUHBI, CBSI3b MEXKAY YHUCIOM BEpPIIMH M 4uciaoM pebep. llpaBuino yMHOXKEHUS.
Pemenue 3anay ¢ momonisio rpadon

5.8 [IpotuBomnonoxusie coObiTus. duarpamma Oinepa. OObenuHEHHE M TepeceucHHE
cobpiTuii. HecoBmecTHbie coObITHS. DOpMyIia Cl10KeHHsI BEPOATHOCTEN

5.9 VYcnoBHas BepoaTHOCTh. [IpaBuino ymHoxxenus. HezaBucumbie COOBITUS

5.10 [IpencraBienue sKcnepuMEHTa B BHUIE JepeBa. PelleHwe 3a7ad Ha HaxO0XIACHUE
BEPOSATHOCTEN € IOMOIIBIO IEPEBA CIyYallHOTO 3KCIIEPUMEHTA, TuarpaMm Oijepa

6 I'eomeTpus

6.1 UYetsipexyronbauki. [TapannesorpamMm, ero npu3Haku U CBOMCTBA

6.2 [IpssMoyrobHUK, POMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpanelus, ee CBOUCTBA U MPU3HAKU. [IpsMoyroapHast Tpanenus

6.4 Meron ynBoeHuss meauansbl. LleHtpanbHas cummerpus. Teopema Paneca U Teopema
0 MPONOPLHMOHATIBHBIX OTPE3KAX

6.5 CpenHue JIMHUYU TPEYroiabHKUKa U Tpaneuuu. LleHTp macc TpeyrojibHUKa

6.6 [Tomob6ue TpeyronbHUKOB, KO3 duiineHT mogoous. [IpuzHaku mogoous TpEyroIbHUKOB.
[IpumeHeHne Mog00Ms IPU PEIICHHH MPAKTUICCKHIX 3a/1ad.

6.7 DopMyIbl 1)1 IIONIAIA TPEYTOJIbHUKA, TTapalijieiorpaMMa, poM0Oa U Tpareuu

6.8 CroiicTBa miomaaei reomerpudeckux ¢uryp. OTHOIICHHE TUIOMANAEH MOJ0O0HBIX
¢uryp

6.9 Brruucienue miomaaei TpeyrolbHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIETYaTON Oymare

6.10 Teopema Iludaropa. I[Ipumenenne teopemsl [ludaropa npu pemieHnr MpakKTHYIECKUX
3a1a4

6.11 CuHyc, KOCHMHYC, TaHIT€HC OCTpPOro yrja IHpsIMOYIOJbHOTO TpeyrosibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. TpuroHomerpuueckue (GyHkmuu yrioB B 30°, 45°
u 60°

6.12 BrmcaHHbIE ¥ LICHTPAIIBHBIE YIUIBI, YTOJI MEXKIY KaCaTeIbHON U XOPIOH. YTJIbl MEKIY
XOpJIaMHU U CEKYLIUMU

6.13 BnucanHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKN

6.14 B3anmmHoe pacnonokeHne AByX OKpyxkHocTeil. Kacanme okpyxkHocteil. OOmue

KacCcaTCJIbHBIC K IBYM OKPYKHOCTAM

[lepeuenn IPOBEPSIEMbBIX TpeOOBaHUI K MeTanpeaMETHbIM




pe3ynbTaram

OCBOCHMSI OCHOBHOM O6p330B3T€JIBHOfI ImporpaMmbel  OCHOBHOTO

o611ero oopa3oBaHusl.

Kon
NpoBepPsSIeMOro
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHUS K MeTANPeAMETHBIM Pe3yJbTaTaM O0CBOEHHS
OCHOBHOI1 00pa30BaTeJIbHOI NPOrPaMMBbI
OCHOBHOI0 00111er0 00pa3oBaHusA

1

ITo3naBaTenbHbIe YY ][

1.1

ba3zoevie nozuueckue oeiicmeusn

1.1.1

BBISABIIATE U XapaKTepU30BATh CYIIECTBEHHbBIE IPU3HAKH OOBEKTOB (SIBICHHIA)

1.1.2

YcTaHaBiIuBaTh CyIJ_IeCTBeHHI:II\/'I IMpU3HAK K.HaCCI/I(I)I/IKaLII/II/I, OCHOBAaHUA 11
0000IIeHNS ¥ CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHAIHN3a

1.1.3

C ydeTroM TpemIOKCHHOW 3a7a4d BBISBIATH 3aKOHOMEPHOCTH U TIPOTHUBO-
peqml B paCCManI/IBaeMBIX (baKTax, JAHHBIX U Ha6JIIOI[eHI/I$IX;

npeayiaraTh KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPCUHH;
BBISBIISITH Ie(UIIMTE HHGOPMAIIUHU, NaHHBIX, HEOOXOMUMBIX ISl PEUICHHS
IOCTaBJICHHOU 3aJa4yu

1.1.4

Brrasiars MPUYMHHO-CJICACTBECHHBIC CBA3U ITPHU U3YYCHHUU SIBJICHUI 1 IIponecCcoB

1.1.5

JlenaTe BBIBOABI C HCIIOJIB30BAHHEM JCAYKTUBHBIX U HMHIYKTHBHBIX YMO-
3aKJIIOYEHUH, YMO3AKIIOUEHUH 10 aHaloruu; (GopMyJIupoBaTh TUIOTE3BI
0 B3aUMOCBSI35X

1.1.6

CamocTosaTenbHO BBIOMpaTh CcHOCO0 perieHus: yueOHOU 3amauu (CpaBHUBATDH
HECKOJIBKO BapHaHTOB PELICHUs, BHIONPATh HanOoJee MOAXOAANINN ¢ YIeTOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB)

1.2

bazoevie uccneoosamenvckue oelicmeus

1.2.1

[TpoBOIHUTE MO CAMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OITBIT, HECIIOMHBIN
IKCIIEPUMEHT, HEOOJIBIIOE HCCIICJOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
O00BCKTa H3Y4YCHUs, TPHYMHHO-CICACTBCHHBIX CBSI3¢H ¥ 3aBUCHMOCTEH
00BEKTOB MEXKIY COO0H

1.2.2

OneHnBaTh Ha MPUMEHUMOCTD U JIOCTOBEPHOCTh HH(POPMALIUIO, MTOIYUYECHHYIO
B X0JI€ HCCIIEIOBaHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosTenpbHO (HOpMyIUpPOBaTh OOOOIICHHUS W BBIBOABI MO PE3yNIbTaTaM
MIPOBEICHHOTO HAOJIIOJICHHSI, OTIBITA, UCCIICOBAHUS; BIaIETh HHCTPYMEHTAMHU
OILICHKH JTOCTOBEPHOCTH MOJTYYEHHBIX BBIBOJAOB U 00001IIeHII

1.2.4

[Iporuo3upoBaTh BO3MOXKHOE JajbHEHIIEe pPa3BUTHE IPOLECCOB, COOBITUI
U WX TOCIEACTBHA B AHAJOTMYHBIX WJIH CXOIHBIX CHTYallUsAX; BBIIBUIAThb
MPEIINOI0KEHUs 00 UX Pa3BUTHH B HOBBIX YCIOBUAX M KOHTEKCTAX

1.2.5

Hcnonp30BaTh BOMPOCH KaK UCCIICAOBATEILCKUN HHCTPYMEHT TIO3HAHUS;
(bopMyIHpOBaTH BOMPOCHI, (PUKCUPYIOIINE Pa3pbIB MEKIY pPEalbHbBIM U KeJa-
TEJIBHBIM COCTOSIHUSIMU CHTYalluU, 00bEKTa; CAMOCTOSTEIIFHO YCTAaHABITUBATh
HCKOMOE U JaHHOE;

(hopMHUpPOBATh TUTIOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CY)KJICHUN U CYKJICHUM
JIpYrux; apryMEHTUPOBATh CBOIO ITO3UIIUI0, MHEHHUE

1.3

Paboma c ungpopmauueii

1.3.1

[IpuMeHATh paznuyHble METOABI, MHCTPYMEHTBI M 3alpoOChl IPU TMOUCKE
1 oTOope MH(GOPMAIIMK WK TAaHHBIX U3 HCTOYHUKOB C YIETOM IPEIIOKEHHON
yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB

1.3.2

BeiOuparh, aHanu3upoBaTh, CHCTEMATU3UPOBAaTh U HUHTEPIPETUPOBATH
MH(OPMAIINIO PA3TMYHBIX BUIOB U (DOPM MpeICTABICHUS;

HAaXOJUTh CXOJHBbIE apryMEHThl (TMOATBEp)KAAIOIIME WM OIPOBEpraroiime
OJIHY U Ty K€ HJICI0, BEPCHUIO) B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTOATeIbHO  BBIOMpAaTh  ONTUMAIBHYIO  (OpMy  TPEICTaBICHHS
uHGOpPMAIMK U MJUTIOCTPUPOBATH PEIIaeMbIe 33]a4ul HECJIOXKHBIMU CXEMaMH,
TuarpaMMaMH, HTHOU rpauKoi U MX KOMOMHAIIMSAMU




1.3.4

OneHuBaTh HAAEKHOCTH HHGOPMAIMM TIO0 KPUTEPHUSIM, TMPEATIOKECHHBIM
Me1arornyeckuM paboTHUKOM MITH C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO

1.3.5

D¢ dhexkTuBHO 3aITOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO

Kommynukaruubie YY /|

2.1

Oobuwenue

2.1.1

BripaxkaTh ce0s (CBOIO TOUKY 3pEHHS) B YCTHBIX M MUChbMEHHBIX TEKCTaX

2.1.2

B xome nmanora wm (WiIM) JUCKYCCHHM 3aJ1aBaTh BOMPOCHI 1O CYIIECTBY
OGC}’)KI[aeMOﬁ TCEMBI U BBICKA3bIBATh MJCHU, HALICJICHHBIC HaA pCH_ICHI/Ie 3aJaun
Y TIoJi/IepKaHue 0JIaro)KenaTeIbHOCTH OOICHUS;

COIIOCTAaBJISITH CBOU Cy)KI[eHI/ISI C Cy)KI[eHI/IHMI/I ,Z[pyTI/IX y‘IaCTHI/IKOB Jguaiiora,
OOHAPYXUBaATh PA3TUYHE U CXOACTBO MO3UIIHIA

2.1.3

HY6J'II/I‘-IHO NpCACTABJIATh PC3YJIbTAThI BBIIIOJHCHHOI'O OIBITA (BKCHepI/IMCHTa,
WCCTIEIOBAHMS, IPOCKTA);

CaMOCTOSITENILHO BBIOMPATh (POpPMAT BBHICTYIUICHHUS C YYETOM 3a]1a4 Mpe3eHTa-
IIUM ¥ OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBHH C HUM COCTABIISITh YCTHBIE
1 MHUCbMCHHBIC TCKCTHI C UCITIOJIb30BAHUCM UJUIFOCTPATHUBHBIX MATCPUAJIOB

2.1.4

Bocnpunumate U GopMyIupoBaTh CyXKIEHHs, BBIPaXXaTh YMOLUHU B COOTBET-
CTBMH C LIETISIMU U YCIOBUSIMU OOLLCHMUS;

pacro3HaBaTh HeBepOaJibHbIE CpEeACTBA OOILEHHs, MOHUMAaTh 3HAYCHUE
COLMAJIBHBIX 3HAKOB, 3HaTh W pacloO3HaBaTb NPEANOCBUIKM KOH(IMKTHBIX
CUTyallui ¥ CMATYATh KOH(IMKTHI, BECTH IIEPETOBOPHI;

IIOHMMAaTh HAaMEPEHUs JPYTHUX, IPOSBIATh YBAXKUTEIBHOE OTHOIICHHE
K cOOECeTHUKY U B KOPPEKTHOM (hopMe popMyIInpoBaTh CBOM BO3PAKEHUS

2.2

Coemecmnasn oeamenvHoCmb

2.2.1

[ToHrMaTh ¥ UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIbHOMN
paboThl TpU pEIICHHH KOHKPETHOH MpoOJieMbl, 00OCHOBBIBATH HEOOXOIH-
MOCTb TMPUMEHEHHUS TPYNMOBBIX (QOPM B3aUMOICHCTBUS TpHU pEHICHUU
MMOCTaBJICHHON 3a1auM;

MPUHUMATD 11€JTb COBMECTHOM JESITETbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS
Mo €€ JOCTH)KCHHIO: PacCIpeleNsiTh pOJM, JIOTOBapHBATHC, OOCYXKIATh
MPOLIECC U Pe3yNIbTaT COBMECTHOM paboThI;

yMeTh 0000mIaTh MHEHHUS HECKOJBKUX JIIOJel; MpOSBIATE TOTOBHOCTH
PYKOBOJHTB, BHITIOJHATH MOPYUYEHHUS, TOAUYNHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOThI, OMpPENeNsiTh CBOIO POJIb
(c ydeToM TMpeAno4YTeHUd U BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMO-
NCUCTBUS), paclpeAesaTh 3aJadd MEXKAYy WIeHAMH KOMAaHJbI, Y4acTBOBATh
B TpymmoBbIX (opmax paboTbl (0OCYyXAcHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMBI» U UHBIE);

BBIMIOJHATh CBOIO 4YacTh paboOThl, JOCTHraTh KaueCTBEHHOTO pe3yjbTara
[0 CBOEMY HAIpPaBICHUIO U KOOPAWHUPOBATH CBOU JACUCTBUS C IPYTHMHU
YJIeHaMU KOMaH]Ibl;

OLICHHMBAaTh KayecTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPUSM,
CaMOCTOSITENTLHO CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUS;
CpaBHUBATh pPE3yJbTaThl C HCXOIHOW 3ajauyell M BKJAJ KaXXIOro 4JjeHa
KOMaHbl B JIOCTHIKCHUE PE3YyIbTaTOB, Pa3leisiTh cepy OTBETCTBEHHOCTH
Y TIPOSIBIISITH TOTOBHOCTH K MPEJOCTABICHUIO OTUETA Mepe1 IPynmnon

PeryasituBubie YY/{

3.1

Camoopeanuzauu;l

3.1.1

BbIsBIATE p0OIEMBI I PELICHUS B )KU3HEHHBIX U YUYEOHBIX CUTYallUsX;
CaMOCTOSITEJILHO COCTABJIATh AJNTOPUTM peLIeHHs 3ajJaud (WIM €ro 4acTh),
BBIOMPATH CIOCO0 pelIeHus y4eOHOH 3a/1a4H ¢ y4eTOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh IpeJlaraéMble BapUaHThI
peeHui




3.1.2

OpHEeHTHPOBATHCSI B PA3IMYHBIX MOJXOJaX MPHUHATHS pEIIeHUH (MHIUBH-
IyalbHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATUE PEIICHUH IPyIIoil);
COCTaBJIATh IUTaH ACUCTBHH (IUIaH peau3aliid HaMEUYEHHOTO alrOpUTMa
peleH s ), KOpPEKTUPOBATh MPEITI0KEHHBIM aITOPUTM € YYETOM MOTyUEHHS
HOBBIX 3HAHUH 00 N3ydaeMOM OOBEKTE;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE

3.2

Camokonmpoip

3.2.1

Brnanets cnocobamu caMOKOHTPOJISl, CAMOMOTHUBAILINH U pedaeKcHu

322

Baocutsn KOPPEKTHUBBLI B ACATCIbHOCTE Ha OCHOBE HOBBIX 06CTO$ITCJ'IBCTB,
U3MCHUBIINXCS cmyaumﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,[lHOCTGﬁ

323

JlaBaTh aJIcKBaTHYIO OLIEHKY CUTYallMU U MpeiaraTh IJIaH €€ U3MEHEHNUS,
YYUTBHIBATh KOHTEKCT U MPEIBUACTH TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh
MIpH pElIeHnH y4eOHOU 3aJauu; aJanTUPOBATh PEIICHHE K MEHSIOIIUMCS
00CTOATENLCTBAM;

OOBSICHATh TMPUYHHBI JOCTIKCHUS (HEIOCTIIKEHUS) PEe3yNIbTaTOB JIESATENb-
HOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTUBHOE
B POU3OLIEAIEH CUTyall1U;

OIICHHMBATh COOTBETCTBUE PE3YJIbTaTa 1IN U YCIOBUSIM

3.3

Dmouuonanvrwvlii UHMEIEKM

3.3.1

PaBJII/I‘-IaTB, HAa3bIBATh U praBHHTB COGCTBCHHBIMI/I SMOLIUSIMHU U OSMOLUSIMHA
JIPYTHX;

BBISAIBJIATH U aHaJII/I3I/IpOBaTL HpI/I‘-II/IHLI 3MOL[Hf/'1;

CTaBUTH Ce6ﬂ Ha MECTO APYyroro 4€joB€Ka, IOHMMaTb MOTHBBI U HAMCPCHU A

ApYyroro,
PerynupoBaTh Cocod BbIPaKEHHS SMOLIUN

3.4

Ilpunamue cedn u opyzux

3.4.1

Oco3HaHHO OTHOCHUTHCS K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO;
MPU3HABATH CBOE MTPABO HA ONIMOKY U TaKOE ke MIPaBO JPyroro;
NpUHUMATh ce0s U IPYTUX, HEe OCYXKIas;

OTKPBITOCTH CE0€ U IPYTUM;

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

[TepeueHs MPOBEPSIEMBIX NPEIMETHBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM
00pa3oBaTenbpHON MPOTpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusi (COOTHECEHBI C
MeTarnpeIMETHBIMU PE3y/IbTaTaMH).

Tabmnura 3
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHUS Metanpen-
MPoBePAEMOro OCHOBHOI1 00pa30BaTeIbHOM MPOrPaMMbl OCHOBHOI'O METHBbIH
pe3yJjabTara 0011ero oopazoBaHus pe3yJabTaT
Yuciia 1 BbIYMCICHUA
1.1 Hcnonp3oBaTh HauyalbHbIE NpeACTaBieHHs O MHoxectse MII 1.1; 1.3
JEHUCTBUTENIBHBIX  YHMCENI Ui CpPAaBHEHUS, OKpYTJEHUs
Y BBIYUCJICHUI; H300pakaTh ICUCTBUTEIbHBIC YHCTIA TOYKAMU
Ha KOOPJMHATHOM MPSIMOi1
1.2 [IpumensaTy nmoHaTHe apudMeTHdeckoro kBajapatHoro kopus; MII 1.1; 1.3
HAXOJHUTh KBA/IPaTHbIC KOPHU, UCIIOJB3YS MPH HEOOXOIUMOCTH
KaJbKYJIATOP; BBIMOJHIATH MNPEoOpa3oBaHUs BBIPAKEHUH,
COJIeprKallUX KBaIpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH
1.3 Hcnonp30BaTh 3amicy OONBIINX M MaJIBIX Yucell ¢ momomeio MIT 1.1; 1.3
JECATHYHBIX Opo0eii u cTenenei yrcna 10
2 Auredpanyeckue BbIPasKeHHs




2.1

[IpuMeHATh NOHATHE CTENEHH C LENbIM II0Ka3aTeleM;
BBINOJIHATh NPEOOpPa30BaHMs  BBIPAKECHUH, COJEpPIKALINX
CTEIEHU C LEIBbIM [T0KAa3aTeIeM

MIT 1.1; 1.3

2.2

BBITIOTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHMsI PAIIMOHATLHBIX
BBIPAYKEHUI Ha OCHOBE MPAaBUJI ICWCTBUM HAJl MHOTOYJIEHAMH
1 anreOpanvdecKuMu Jpo0sMu

MIT 1.1; 1.3

2.3

PacknanbiBaTh KBagpaTHBIA TPEXUICH HA MHOXKHUTEIIN

MIT 1.1

2.4

[IpumeHnsTh mNpeoOpa3oBaHMsl BBIPAKEHUH Ul  pPELICHUS
pa3sIUYHBIX 3a7a4 M3 MaTEMaTHKH, CMEXKHBIX IPEIMETOB,
peanbHON MPAKTUKH

MIT 1.1; 1.3;
3.1

YpaBHeHNsI M HEPABEHCTBA

Pemarsb nuHelHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHATIbHbBIE
YpaBHEHUsI, CBOASIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C
JBYMsI IEpEMEHHBIMU

MIT 1.1-1.3;

3.2

[IpoBOaUTH TIpOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM
YpaBHEHHUI, B TOM YUCJIEC C MTPUMEHEHHEM IpaduuecKux mpe-
CTaBJieHHH (yCTaHABIUBATh, UMEET JIM YpaBHEHHE WM CUCTEMaA
yYpaBHEHH pelIeHusI, ¥, €CJIH UMEET, TO CKOJIBKO U IPOYee)

MIT 1.1-1.3;
3.1

3.3

[lepexoautb OT cinoBecHOW (OPMYIMPOBKH 3aJaud K €€
anreOpandeckoil MOZAEIN C MOMOILBIO COCTAaBJIEHUS ypaBHe-
HUS WU CHUCTEMbl YpaBHEHWM, UHTEPIPETUPOBATH B COOT-
BETCTBUU C KOHTEKCTOM 3aJ]a4 IIOJy4YEHHBIH PE3yIbTaT

MIT 1.1-1.3;
3.2

3.4

[TpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISI CPABHEHUS,
OLICHKM; PEIIaTh JTUHEHHBIE HEPAaBEHCTBA C OJHOM IEPEMEH-
HOM M HX CHUCTEMBI; JaBaTbh IpaMUECcKyl0 WILTIOCTPALIUIO
MHO>KECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

MIT 1.1-1.3;
3.1;3.2

DYyHKUHMHU

[lornMaTh W HMCMONB30BAaTh (HYHKIMOHAJIBHBIC MOHATHA M
S3BIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUEHUS), ONPENEIATh
3HaueHWe (YHKIUHM 10 3HAUYCHHWIO apryMEHTa, ONpPEAEIATh
CBOWCTBA (DYHKITMH T10 €€ TpauKy

MIT 1.1; 1.3

4.2

k

Crpouts rpaduku 37eMEHTapHbIX (GYHKIUM Buma: ) = _,
X

ONUCHLIBATHL CBOWCTBA YHUCIOBON

y:xZ, y:x?” y: ){f ’
byHKIIMA 110 ee Tpaduxy

MIT 1.1; 1.3

BeposiTHOCTB M cTATHCTHKA

W3Bnekath M mpeoOpa3oBbIBaTh HH(GOPMAIHMIO, MPEICTAB-
JICHHYIO B BHJIE TAOJUII, IUarpamMmm, rpadukoB; MpeICcTaBIsATh
JaHHBIC B BUJIE TAOJHII, AHArpamMm, TpaduKkoB

MIT 1.1-1.3;
3.1

5.2

OnuceiBaTh JAHHBIC C IMOMOIIBIO CTATUCTHUYCCKUX IIOKAa3a-
TeJeH: CpeNHMX 3HAYCHWH W Mep pacceuBaHus (pa3max,
JUCIIEPCUS U CTAHJAPTHOE OTKJIOHEHHUE)

MIT 1.1; 1.3

5.3

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAUEHUI U YaCTOTHI COOBITHIA,
B TOM YHCJIC TIO pe3yJbTaTaM U3MEPEHUI 1 HaOJII0ICHUIA

MIT 1.2; 1.3

5.4

Haxonuth BEpOSITHOCTH CIIy4ailHBIX COOBITHIA B OIBITaX, 3HAS
BCPOATHOCTHU SJICMCHTAPHBIX COGLITHP'I, B TOM HHCJIC B OIIbITax
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU

MIT 1.1; 1.3

5.5

Hcnonb3oBaTth TrpaduuecKkue MOJETU: JEPEBO CIy4alHOTO
AKCIEPUMEHTA, AMAarpaMMbl Dijiepa, YUCIIOBas psmast

MII 1.2; 1.3;
3.1




5.6

OHepI/IpOBaTI) HNOHATUAMH: MHOXECTBO, IIOAMHOXECTBO,
BBITIIOJIHATL ONCpallMk HAad MHOXKCCTBAMMU! OG’bCI[I/IHeHI/Ie,
NEPECCUYCHUEC, AOIOJTHCHHUEC, ICPCUHUCIIATH JJIEMCHTBI MHO-
JKCCTB, IPUMCHATH CBOMCTBa MHOXKECTB

MIT 1.1; 1.3

5.7

Hcnonp3oBath Tpaduueckoe MPEICTaBICHHE MHOXKECTB
U CBSI3€M MEXJy HUMU JJIs OMMCAHUs MPOLIECCOB U SIBJICHUM,
B TOM YHCJI€ TpPU PELICHUH 3aJad U3 APYTruX Yy4eOHBIX
IIPEIMETOB U KYPCOB

MIT 1.1; 1.3

I'eomerpus

Pacno3naBath OCHOBHEIC BUJblI YCTBIPEXYTOJIBHUKOB, HX
9JICMCHTBI, IIOJIb30BaTbCia HX CBOMCTBaMH npu peucHun
TCOMETPHUICCKUX 3aaa4d

MIT 1.1; 1.3

6.2

[IprMeHsATh CBOICTBA TOUKHU NEPECECUEHUSI MEUAH TPEYTOJIb-
HUKa (LIEHTpa Macc) B PEIICHUH 3a7a4

MIT 1.1

6.3

Bianers noHsATHEM CpEeIHEW JUHUU TPEYTrOJIbHUKA U Tpale-
IIUM, IPUMEHATh UX CBOMCTBA MIPU PEIIEHUH I€OMETPUYECKUX
3amad. Ilonmp3oBatecst Teopemoinn dameca U TeopemMou
0 IIPONOPILMOHANIBHBIX OTPE3KaxX, IPUMEHATh UX AJIS PEIICHUs
IIPAKTUYECKUX 3a7a4

MIT 1.1; 1.3

6.4

[TpuMeHsTh MpU3HAKKU NOJ00US TPEYrOJILHUKOB B PEILICHUU
reOMETPUUYECKHX 3a7a4

MIT 1.1; 1.3

6.5

[Tonp3oBatbest Teopemoii [Tudaropa nst pemeHuss reoMeTpu-
YCCKUX H IPAKTHUYCCKUX 3ajlad. CTpOI/ITL MAaTCMaTUYCCKYIO
MOJieJb B MPAaKTHMYECKUX 3a7jauyax, CaMOCTOSTENbHO JeNaTh
YCPTCIK U HAXOAUTH COOTBCTCTBYIOIIUC JIJIMHBI

MIT 1.1-1.3;
3.1

6.6

BJ'Ia,I[eTI) IOHATUAMU CHHYCA, KOCMHYCa M TaHI'CHCa OCTpPOIo
yriia npsMOYroJIbHOIo TPCyroJibHUKaA. Ilonp30BaTbCA ATUMH
IMOHATHUAMU IJIA PEIICHUSA NPAKTUYCCKUX 3a1a4

MIT 1.1; 1.3

6.7

Beraucnsate  (pasmuyHBIMH - CIIOCOOAMH) — IIJIOMIATL  Tpe-
YrOJbHUKA M IJIOLIAJd MHOTOYTOJBHBIX (PUTyp (IOJB3YSCh,
r7ie He0OX0IMMO, KANbKYJIATOpoM). [IpUMEHATh TIOJTy4YeHHBIC
YMCHUS B IPAKTUYCCKHUX 3a/ladax

MIT 1.1-1.3;
3.1

6.8

BrnaneTs NOHATHSMM BIMCAHHOIO YIJIa U LIEHTPAIBbHOTO YIJIa;
UCIIOJIb30BaTh TEOPEMbI O BIMCAHHBIX YIVIAX, YIJIaX MEXAy
XopAaMH (CEKyIMMHU) M YIJIe MEXIy KacaTelIbHOM U XOpAou
IPU PELUICHNU T€OMETPUYECKUX 3a1a4

MIT 1.1; 1.3

6.9

Bnaners nmoHATHEM ONMMCAHHOTO YETHIPEXYTrOJbHUKA, TPUME-
HSTh CBOWCTBA OINKMCAHHOTO YETHIPEXYTOJIbHUKA IPH pellle-
HUU 3a/1a4

MIT 1.1; 1.2

6.10

[lpuMeHATh TOJYYECHHBIC 3HAHWS Ha MPAKTHKE, CTPOUTH
MaTeMaTHYECKUE MOJENN JUIS 3a1a4 pPealbHOW >KU3HU
U TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS C IpHUMe-
HEHWEeM ToA00MsS W TPUTOHOMETPUHU (TOJIB3YACh, TIE
HE00X0IMMO, KaJIbKYJIATOPOM)

MIT 1.1-1.3;
3.1

Pacnpenenenue 3a1aHuii NpoOBepOYHOIl padOTHI 0 MO3UIUAM KOAM(pHUKaTOpa

Ne

IIpoBepsiemMblii IIpoBepsiemble IpeAMETHbIE Kon Ypo- | Makcu-

JIEMEHT
coep KaHus

pe3yabTaThbl KT/ BeHb | MaJlb-
K3C | ciox- | Hblid
HOCTH | Oas 3a

BBIIOJI-
HeHHe
3a1aHNuA




Yactb 1

1

Yucna U BBIYHUC-
JIEHUS

I/ICHOJIB3OBaTI> Ha4dYaJIbHBIC HpGIICTaBJIe-
HUSI O MHOMXECTBE JI€MCTBUTEIIBHBIX
YUCEd g CPaBHEHUSA, OKPYIJICHUSA
¥ BBIYUCIICHUH; H300paxkaTh JEHCTBH-
TCJIBHBIC 4YHCJIAa TOYKAMM Ha KOOpHI/I-
HAaTHOM MpsiMOM

1.1/1

YpaBHeHus u
HEPAaBEHCTBA

Pemiate nuHeiHBIE, KBaJpaTHBIE ypaB-
HCHUA W palHUOHAJILHBIC YPAaBHCHUA,
CBOIAIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

3.13

YpaBHeHus u
HEPaBEHCTBA

[lepexoauTh OT clioBeCHOM (POPMYITUPOBKH
3ajaul K ee anreOpandeckol Mojaenu
C IOMOIUIBIO COCTABJICHUSI YPABHEHUS WU
CHCTEMBl YpaBHEHUH, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/auu
MIOJIyYEHHBIN pe3yabTaT

3.3/3

YpaBHeHUs u
HEPABEHCTBA

IIpuMeHATH CBOMCTBA YHCIOBBIX Hepa-
BEHCTB NIl CPABHEHUS, OLEHKH; PEIIaTh
JIMHEIHBIE HEPABEHCTBA C OJHOU IIEPEMEH-
HOW M UX CHCTEMBI; JaBaTh IpapUUECKYIO
WJUTFOCTPALIMI0 MHOXKECTBA PEILICHUM He-
PaBEHCTBA, CUCTEMBI HEPABCHCTB

3.4/3

DOyHKIMHU

[loHnMaTh W HCIOIB30BaTh (YHKIIHO-
HATbHBIC TIOHSATHS W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAYCHHUs), Ompeje-
JATh 3HAUCHHE (PYHKIUHU 10 3HAYCHHUIO
apryMeHTa, OTpeensTh CBOMCTBa
¢byHkuuu no ee rpaduky

4.1/4

Yucna U BEIUHC-
JIEHUS

Hcnonb3oBaTh HayadbHbIC MpPEACTaBIE-
HHAS O MHOXECTBE JEHCTBUTEIHHBIX
yuceqnl JJid  CpPaBHEHUS, OKPYTJICHUS
W BBIYHCICHUH; W300paxkaTh JIEHCTBU-
TEJIbHbIE YHCJIa TOYKAMU Ha KOOPIU-
HATHOM MPSIMOU

1.1/1

Anrebpanueckue
BBIPKCHHS

BbIMONHATE  TOXIECTBEHHbIE Mpeodpa-
30BaHUS  PALMOHAIBHBIX  BBIPAKECHUM
Ha OCHOBE IIpaBU] JCHUCTBUU HaJ
MHOIOWIEHaMH M aireOpandeckuMu
Ipo0sMu

2.2/2

Beposarnocte u
CTaTUCTHKA

Haxomute  BEpoOSTHOCTH  Cily4alHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIE
B OIIBITaX C PaBHOBO3MOJKHBIMM JJIEMEH-
TapHBIMH COOBITUSIMU

5.4/5

I'eomerpust

PacrioznaBaTh OCHOBHBIE BUIBI YETHIPEX-
YTOJIBHUKOB, UX AJIEMEHTBI; MOJIb30BaATHCS
ux CBOMCTBaMH npu pelieHun
F€OMETPUYECKUX 3a/1a4

6.1/6




[Tonp3oBatbest Teopemoit [ludaropa mis
peuicHusd TCOMCTPUUCCKHUX H IIPAKTHU-
yeckux 3anad. Crpouth MaTemaruue-
CKYI0O MOJIENIb B MPAKTUYECKUX 3aavax,
CaMOCTOSITETTLHO Jenathb yepTex
" HaXOIUTb COOTBCTCTBYIOIINC NJINHBI.
Bnagets noHATHAMU CHHYCA, KOCUHYCA U
TaHTeHCa OCTPOTO yriia MPSMOYTOJILHOTO
TpeyroibHuka. Ilonmp3oBarbes  ATUMU
MNOHATUAMU TJId PCHICHUSA MMPAKTUYCCKUX
3ajau.

Beruncnsate  (pa3iudHBIME - CIIOCOOAMMU)
oAb TPEYTroJIbHUKA W  IUIOIIAIN
MHOTOYTONBHBIX (Uryp (MOJb3yscCh, I/
HE00X0TMMO, KaJIbKYJIATOPOM).
IIpumeHATH MOJIyYEHHBIE YMEHUSI
B ITPAKTUYECKHX 3a]a4ax

6.5;
6.6;
6.7/6

Hcnonb3oBate rpaduyeckue MOJIEINU:
JEpEBO  CIy4alHOTO  JKCICPHMEHTAa,
auarpammsl DWjepa, YucaoBast npsmas

5.5/5

Pacnio3dnaBaTe OCHOBHBIE BHJIbI YEThHI-
PEXYrOJIbHUKOB, HUX DJIEMEHTHI, I10JIb30-
BAaTbCsl UX CBOMCTBAMH IIPU PELICHUU
r€OMETPUYECKUX 3a1a4

6.1/6

Pemrate nuHENHBIE, KBaJpaTHBIE YypaB-
HEHUS W PpalUOHAIBHBIE YypaBHCHMUS,
CBOASAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHHUH € IBYMs IEPEMEHHBIMU

3.1/3

N3Bnekatp u mpeoOpa3oBbBaTh HMHGOP-
MAITUIo, TIPEJICTABICHHYIO B BHJIE TaOIHII,
auarpamM, — TpauKoOB,  TPEACTaBISTH
JaHHBIE B BHIE TaOIUIl, gUarpamw,
rpaduKoB

5.1/5

[lepexoauTb OT CclOBECHOW (hopMymH-
POBKM 3agauyd K ee anreOpandeckont
MOJIEIM C  TIOMOILIBIO  COCTaBJICHHUS
YpaBHEHUS WM CHCTEMBl ypaBHEHHH,
MHTEPIPETUPOBaTh B COOTBETCTBHUHU
C KOHTEKCTOM 3aJaddl  IOJydECHHBIN
pe3yabTaT

3.3/3

Haxomute  BEepoSTHOCTH  Cily4alHBIX
COOBITHI B ONBITaX, 3Hasg BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITHI, B TOM YHCIE
B OIIBITaX C PaBHOBO3MOJKHBIMM JJIEMEH-
TapHBIMH COOBITUSIMU

5.4/5

10 | 'eomerpus

11 | BepostHOCT U
CTaTUCTHKA

12 | 'eomerpust

Yactp 2

13 | YpaBHeHus u
HEpaBEHCTBA

14 | BeposiTHOCTE 1
CTaTHCTHUKA

15 | YpaBHenus u
HEpaBEHCTBA

16 | BeposTHOCT U
CTaTUCTHKA

17 | Yucna u BbIUHC-
JeHus

[TpumeHsTh MOHATHE apU(METHUECKOTO
KBAaJIpaTHOTO KOpHS; HaXOOUTh KBaJ-
paTHble  KOpPHHM,  HCIONB3YyS  IpHU
HEOOXOAUMOCTH  KaJIbKYJSATOP; BBINOJ-
HATh  TpeoOpa3oBaHUS  BBIPAKEHHIH,
CoJIeprKalInX KBaJIpaTHbIE KODHH,
HCIIOJIb3Ys CBOMCTBA KOPHEHN

1.2/1




18

I'eomerpust

[IpuMeHATh MOTy4YEHHBIE
MpaKkTUKE: CTPOUTh MaTeMaTHYECKUeE
MOJACIU JUIsl 3aJad pPEalbHOW >KU3HU
U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMC-

3gagusg  Ha |6.10/6  |[1 2

n

JICHUSA

C  TNpPUMEHEHUEM
TPUTOHOMETPUHU
HE00XO0IMMO, KATBKYIISITOPOM)

(monB3ysich,

moxoous
rae

Bcero 3aganuii — 18, u3 Hux no yposHio cioxunoctu: b —15; I1—3.
MakcumanbHBIN IepBUYHBIN OaT — 24

Pacnpenesienue 3a1aHuil POBEPOYHOI PA0OTHI 110 YPOBHIO CJI05KHOCTH

Ne YpoBeHb CJ10KHOCTH KoanuectBo Maxkcumajbubiii | IIpoueHT makcu-
3aJaHui 3aJaHui nepBUYHbII MaJIbHOI'O IEPBUYHOTO
oa 0aJ1J1a 32 BBLINIOJTHEHHE
3aJJaHU i JaHHOI0
YPOBHS CJI0KHOCTH
0T MAKCHUMAJILHOTO
MePBUYHOIO 0asia
3a BCIO padory
1 bazoBriii 15 18 75
2 IToBBITIEHHBIH 3 6 25
Hroro |18 24 100

PexoMeHganum no nepesBoay mepBUYHBIX 0aJ10B
B OTMETKH N0 NATHOAIILHOM LIKAJIe

OTMeTKA 0 NATHOAIILHOM HIKAJIe

«2» «3»

«“» «S»

[lepBuuHbIC OAIITBI

0-6 7-12

13-18 19-24




Yactes 1

i 6 3
Haiijre 3HaueHune BoIpaKeHus 3: (; — Z)

OrtBer:

nin

Haiinure 3Hauenue Boipaxkenus 4,5-5,4—-06,1.

OrtBeT:

@ Pemmre ypasuenue (5x—2)(3 —x) =0.

OrtBer:

@ Onno uncno 6ombIne Apyroro Ha 22, a ux npousseneHue pasHo —120. HaiinuTte 3T1 uncna.

OrtBeT:

@ Ha uucnoBoii npsaMoii otMedensl uucia a u b . OTMeTbTe Ha MPSIMOI KaKyr0-HUOY/Ab TOUKY X Tak,
YTOOBI IPH STOM BBITIONHSINCH TPU yernoBus: x—a >0, x—b<0 u a’x>0.

OrtBeT:

.........




YcraHoBHUTE COOTBETCTBUE MEXAY Tpabukamu QyHKIUN U popmyrnamMu, KOTOpPbIE 3aal0T 3TH

GyHKIHIH.
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OTMETBHTE Ha YHCIOBO

OrtBer:




@ Haiinure 3HaYeHNnEe BBIpAKEHUS M o npu x= _, y=-5,2.
8x x+y J3

OrtBer:

Ha ¢ectuBane BricTymaroT rpynmsl u3 15 pa3Hbix roponoB. Cpeau STUX TOPOAOB €CTh ACTpaxaHb,
bpsuck u Boarorpan. [lopsimok BeICTyIIeHUS onpenenseTcs xpeoruem. KakoBa BeposiTHOCTh TOTO,
4yTO rpynmna u3 AcTpaxaHu OyAeT BBICTYNATh paHBIIE TPYIILI U3 bpsHCKa, HO MO3Ke TPYMHNbI U3
Bonarorpama?

OrtBer:

@ Onun 13 yrioB nmapamiesnorpamma pased 70°. Haiinurte Tymoit yron qaHHOTO
napajiesorpaMma.

OrtBeT:

Ha xneruaroit 6ymare ¢ pazmepom kiaeTku 1x1 ormedeHsl TOUKU A U B.
Haitgute paccTtosiHue Mexay STUMU TOUYKAMM.

OrtBer:




Ha pucynke m3o00paxén rpad. Aus obBema 3TOT rpad, HE OTpbIBas ¢
KapaHJamia OT JIUCTa OyMard W HE TPOBOJS HHU IO OZHOMY pedpy
nBaxapl. C kakod BepmuHBI AHS Hayana oOBOAUTH Tpad, eciaum OHa
3aKOHYHJIa €ro 0OBOJUTH B BepiIuHe £?

OrtBeT:

Vkaxure HOMCDP YTBCPKACHUA, KOTOPOC ABJIACTCA HCTUHHBIM BLICKA3bIBAHHUCM.

1) JlroGoii mapamienorpamm, B KOTOPOM JIBE€ CTOPOHBI PaBHBI, SBIISIETCS pOMOOM.

2) JI1o00ii 4eThIPEXYTOILHUK, B KOTOPOM JIBE TUArOHAIHM PABHBI U NMEPIICHAUKYIISPHBI, SBISCTCS
KBaJIPaTOM.

3) Jlro6oii mapamienorpaMm, B KOTOPOM JIHArOHAIN PAaBHBI, SIBISETCS MPSIMOYTOJILHUKOM.

4) B nro6oii Tpanernuu 00a yria mpu MEHbIIIEM OCHOBAaHUH TYIIBIC.

OrtBer:




Yactb 2

@ Peumite ypasHenne 4x® +12x+9 = (x— 4)2 .

Penrenue.

OrtBer:




Ha nuarpamme npeacTtaBiieHbl JaHHBIE O TOAOBOM KOJIMYECTBE 0caKkoB B Mockse. [1o ropusonTanu
yKa3aHbl TOJIbl, a [0 BEPTUKAJINA — KOJIMYECTBO OCAJIKOB, B MM.
1000

900

800 —

700 —

600 —

500 —

400

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

OTBeThTE Ha BOIIPOCHI.

1) B xakue roael u3 ykazaHHOTro nepuoja B Mockse 3a rof Beinaio MmeHee 600 Mmm ocaikoB?

OrtBerT:

2) [IpumepHo Ha ckoibko MM B 2021 roay BbITIazo ocaakoB OombIe, yeM B 20227

OrtBerT:




Paccrostnue mexny nynkramu A u B no peke paBHo 45 kM. U3 nyHkTa A B yHKT B 1o teuenuro
PEKHU OTHpaBUIICS IUIOT, @ 4YEPE3 Yac BCJIE 32 HUM OTIPABUIACh MOTOPHAS JIOJKA, KOTOPast, IPUObIB
B MYHKT B, ToTuac moBepHysna oOpaTHO M Bo3BpaTwiach B MyHKT A. K MOMEHTy BO3BpalieHHs
JOIKU B MyHKT A TUIOT mporuibll 32 kM. Haiinure cKOpoCTh JIOJKM B HEMOABHKHOM BOJIE, €CITU
CKOpPOCTB TEUCHUS PEKH paBHA 4 KM/4.

Penrenne.

OrtBeT:




[IpaBuibHBIN UrpalibHBIM KyOuK OpocaioT aBa pas3a. HaiimguTe BepOsITHOCTH TOTO, YTO CymMMa
BBINIABIIMX OYKOB OKAXETCS HE MEHbIIIE 9.

Perenue.

OrtBeT:




@ Haitngure 3HaueHne BbIpaKEHUS

\/7—4\/§+\/§

Perenue.

OrtBeT:




B mpsimoyronesHOM TpeyronsHuke ABC ¢ runorenysoii AB nposenu BeicoTy CD u Ouccexkrpucy CL .
Haiigute Benuuuny yrna DCL , ecnmu ZCAB = 25°. OTBeT JaliTe B rpagycax.

Perenue.

OrtBeT:




Cucrema onieHMBaHUSI IPOBEPOYHOI padoThI

Yacts 1
Homep 20314567189 10 11 12 Hroro
3a1aHUsA
BauIbl 1|1 111111111111 12

Homep 3apanus

IIpaBuIbLHBINA OTBET
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CucreMa oueHUBaHMSI IPOBEPOYHOM PadoOThI

Yactp 2
Homep 1314|1516 17| 18| Wroro
3alaHUsA
Basl 2212121212 2

Pemute ypasrenue 4x® +12x+9 = (x - 4)2 .

Pemienne u ykazaHusi K OeHMBAHHUIO bansl
Pewienne.
(2x+3)2 =(x—4)2; 2x+3 =|x—4|; otxyma 2x+3=x-4 mbo 2x+3=4-x.
1
Kopuu ypaBHeHusi: — 7 win _.
3
Bo3MmoskHa Apyrasi 1oc/1e10BaTe1bHOCTD AeHCTBUH.
1
OtBet: —7; _
3
O60CHOBaHHO MOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIIeHUE HEJOCTATOYHO 0OOCHOBAHO. 1
N
Xoj pelieHus: BEpHbIN, HO TOMYIIeHA BRIYHCIUTENbHAS OINOKA
PeieHne He COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBIIIE 0
Maxcumanvrouii 6ann 2




Ha nuarpamme nipeacTaBiieHbI JaHHBIE O TOAOBOM KOJIMYECTBE 0caikoB B Mockge. 1o ropuzonTanu
yKa3aHbl TOJIbl, @ 0 BEPTUKAIHN — KOJIUYECTBO OCAJKOB, B MM.
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1) B xakue rompl u3 ykazaHHOTO nepuoaa B Mockse 3a 1o Beinasio MmeHee 600 MM ocaakoB?
2) [IpumepHo Ha ckoibko MM B 2021 roay BbITIajo ocaakoB OombIie, ueM B 20227

OtBeT M YKazaHusd K OHCHUBAHUIO banabl

OTBETEHL:
1)2014r.,2019r.;
2) moboe 3naueHue ot 140 go 180 mm

ﬂaHBI JABa BEPHBIX OTBCTA

JlaH TOJIBKO OVIH BEPHBIN OTBET

I[aHI:I HCBCPHBIC OTBCTHI

N~

Maxcumanvhnoiii baun




Paccrostnne mexny nynkramMu A u B no peke paBHo 45 kM. 13 nyHkTa A B nyHKT B 1o teuenuro
PEKH OTIIPaBHWICA IUIOT, a Y€PE3 Yac BCJE 32 HUM OTIPaBUIIaCh MOTOpHAs JI0JIKa, KOTOpasi, TPUObIB
B MyHKT B, ToT4ac moBepHyna oOpaTHO W BO3BpaTwWiach B MyHKT A. K MOMEHTY BO3BpaIlicHHS
JOAKUA B MyHKT A mioT nporuibil 32 kM. Haligure CKOpOCTh JIOJIKM B HEMOABUIKHOW BOJIE, €CIU

CKOpPOCTB TEUCHUS PEKH paBHA 4 KM/4.

Pemenue u YKazaHus K OHCHUBAHUIO

Banxnbl

Pemenue.
J'Iomca XoauJia B 06& KOHIIAa B TCUCHUEC 7 YacCoB, ITOCKOJIbKY IIJIOT MPOIJIBLI IO TCYCHUTIO
32 kM. O003HAaYMB CKOPOCTH JIOAKHA X KM/, ITOJIy4aeM ypaBHEHHE
45 45
+ =7,
x+4 x-4

. _ 2 . 2 _

otkyna: 90x =7(x ~16); 7x* —90x~112 =0.

[TonydyeHHOE ypaBHEHUE UMEET €IMHCTBEHHBIN MOJOKUTEIbHBINA KOPEHb PaBHbIN 14.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD 1eHCTBHIA.

Ortser: 14 kM/u

OOG0CHOBaHHO TTOJIYY€H BEPHBIN OTBET

JlaH BepHBIN OTBET, HO pEIIeHUE HEJTOCTATOYHO 0OOCHOBAHO.
NN

Xo pelieHus: BEpHbIN, HO TOMYIIeHA BRIYHCIUTENbHAS OIINOKA

Pemenue ne COOTBCTCTBYCT HU OJHOMY M3 KPUTCPUCB, IICPCUNCIICHHBIX BBIIIC

S

Maxcumanvnoiii 6amn

[IpaBunbpHBIN WUrpasIbHBIA KyOWK OpocaroT nBa pasa. Haitnure BeposITHOCTH TOTO, YTO CymMMa

BBINABIINX OYKOB OKAXKETCS HE MCHBIIIE 9.

Pemenne u ykazanus K OlleHUBAHU IO Banannl

Pemenmue. 1 23 4 5 6
O6o3naunm A coObITHE «CyMMa OYKOB He MeHblie 9. 1 [3 |4 506 7
Bcero N =36 paBHOBO3MOXHBIX HCX0/0B. M3 HHX 23 4 5 6| 7 )
N (A):IO ONaronpusTCTBYIOT COOBITHIO A . 3HAUUT, 3 4156 718 9
P(A)=N(4)_L =022 456 7] 89|10

N 36 18 6 7 18 | 9o |11
Orser: °_. 617 18 Io [10f11 |12

18
Bo3moxkHO apyroe pemienue
OO60CHOBaHHO TTOJIYYE€H BEPHBIN OTBET 2
JlaH BepHBIN OTBET, HO peIIeHHe HEJOCTATOYHO 0OOCHOBAHO. 1
NJIN
XoJ perieHus: BEpHbIi, HO JIOMYIIEHA BHIYUCIIUTEIbHAS OIINOKA
Penrenue He COOTBETCTBYET HA OJJHOMY M3 KPUTEPUEB, IEPEUYHCIICHHBIX BBIIIC 0
Makcumanvhuiii 6ann 2




@ HaiinuTe 3HaueHNe BbIpa)KEHUSA \/ 7 — 43 ++/3

Pemienue u ykazaHus K OlleHUBAHUIO banabt

Perienue.

Ja-a313443=)(2+3) V3423 +V3=2.

Bo3moxkHa gpyrasi mocjie10BaTeJIbHOCTD AeHCTBUI.

Ortsert: 2

OO0CHOBaHHO TOJIyY€H BEPHBII OTBET 2
JlaH BepHBIN OTBET, HO pEIIEHHE HeI0CTATOYHO 0OOCHOBAHO. 1
NN

Xopx pelieHus: BEpHBIH, HO AOMYIIEHA BEIYUCIUTEIbHAS OIINOKA

[e)

Pemennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPUEB, IEPEUUCIICHHBIX BBIILIE

Maxkcumanvuwviu 6ann 2

B npsimoyrosnbHoM Tpeyroisauke ABC ¢ runoteny3oil 4B nposenu Boicoty CD u
ouccextpucy CL .

Haiigute Benuuuny yrna DCL , ecnmu £ZCAB = 25°. OTBeT Aaiite B rpajgycax.

Pemienne u ykazaHusi K OeHMBAHHUIO Bananl

Pemmenue. A
Tpeyronmbank CDB mnopoben TpeyroabHuky ACB, MOCKOJIBKY 3TH
NPSAMOYTOJIbHBIE TPEYroJbHUKH HMMEIOT OOIIUI  OCTphI  yroi.
CnenoBarenbHo, £LDCB = ZCAB = 25°. buccekrpuca CL npenut
npsMol yron Ha gaBa yraa no  45°. Ilostomy ZLCB =45°
n £LDCL = ZLCB — ZDCB =45°—-25°=20°.

Bo3moxkHa apyrasi mocjie10BareJbHOCTh AeHCTBHUI.

OtBeT: 20°

OO0CHOBaHHO IOJIyY€H BEPHBII OTBET

Xop perieHus: BEPHBIN, HO JOMYIEHA BEIYUCIUTEIbHAS OITNOKA

Pemennie HeBEpHO UK OTCYTCTBYET

N O — (N

Maxkcumanvuviu 6ann

Cucrema oleHNBaHUS BBINOJTHEHHUS Bceil padoThl
MakcumanbHBIN IEPBUYHBIN 0asuT 32 BBITIOJIHEHHE PAaOOThI — 24.

Pexomenoyemasn mabauya nepesooa 6annos 6 ommemxu no nAmMubOAIIbHOU WKALe

OTMeTKa 0 NATHOAJILHOM HIKAJIe «2» «3» «» «S»

[TepBuuHbIC OAMITBI 0-6 7-12 13-18 19-24




KoHTpo1bHO-H3MepHuTeIbHbIe MAaTePHAJIbI AJIA IPOBeIeHHUs IPOMEKYTOYHOM
aTTecTalMy 10 MaTeMaTHKe 32 Kypc 9 kiacca B ¢opMe UTOrOBOM
KOHTPOJIbHOI padoThI

1. XapakrepucTuka cTpyKTYpbI B cofepxanuss KUM
Pabora Bxmouaer 8§ 3amaHuii: 5 3amaHuil 0a30BOrO YpOBHS CIIOKHOCTH, 3 3aJaHUs-
MOBBIIIEHHOT'O YPOBHS (3a/1aHUsI C Pa3BepHYTHIM, 00OCHOBAHHBIM OTBETOM).
PaboTa Bxitouaer 2 BapuaHTa.
2. Pacnpenenenne 3aganmii KMM no copepkaHuio M NpoBepsieMbIM YMEHUSIM H
CIocodam JesTeJIbHOCTH

Ne | DuemeHT conepsxanns, | Kon TpedoBanust K yposHIO | Kon
nposepsieMblii 3aganusamu KP KOHTPOJIHPYEMOI0 | MOATOTOBKH TpeGoBaHUS
3J1eMeHTa
1 | Cymma ymioB  TpeyroibHuka. | 7.2.6 Pewars mwianuMerpuueckue | 5.1
BHeniHue yrisl TpeyroabHHUKa 3aauu Ha HaxoxjaeHue | 5.2

TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, TUTOIIAJIEH )

PacrniozHaBath  reoMeTpHUYeCKUe
(burypsl Ha IIOCKOCTH, Pa3IHyaTh
MX B3aHMMHOE PACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(GuUrypbl; BBIMOIHATh YSPTEKH I10
YCIIOBHIO 33J1a4

1 Bricora, Menuana, Ouccekrpuca, | 7.2 Pemarp mwianuMerpuueckue | 5.1
CpelHsisi JMHUS TpeyroibHuKa; | 7.2.1 3a1a4u Ha HaxoxjaeHue | 5.2
TOYKH TIEPECEUCHUs] CEpPEeIUHHBIX TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
MEPIICHANKYISIPOB,  OMCCEKTPHC, YIJIOB, TUIOIIAJEH)

MeJIMaH, BBICOT Win ux PacniozHaBath  reomeTpuyeckue
MIPOAOKEHUI (burypsl Ha TUIOCKOCTH, pa3invarh
UX B3aMMHOE  PACIIOJIOKCHHE,
n300paxarb TeOMETPHUYECKHE

(UTYpBI; BBITOTHATD YEPTEXKH I10
YCIIOBHIO 33aJa4H

2 | OKpYXHOCTb U KpyT 7.4 Pemarp mIanuMeTpudeckue | 5.1
3aaun Ha HaXOXJICHHE
TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, IJIOIIAJEH)

3 IInomane wm €€  cBoiicTBa. | 7.5.6 Pemats miaHuMeTpudeckue | 5.1
[Tnomanap Tpaneuuu 3a1a4u Ha HaxoxjaeHue | 5.2
TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
YIJIOB, TUIOIIAJEH)

Pacro3HaBaTh  reoMeTpUYCCKHE
(burypsl Ha MIIOCKOCTH, pa3IndaTh
WX B3aWMHOE  PACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(UTYPBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a9H

4 | Cunyc, KocHuHYC, TaHTeHC ocTporo | 7.2.10 Pewars mIanuMeTpudeckue | 5.1
yria MPSIMOYTOJILHOTO 3aa4n Ha HaxoxaeHue | 5.2
TpeyrojbHuka u yrioB oT 0o 1o TCOMETPUYCCKUX BEIHYHMH (JIJIHH,
1800 YIJIOB, TUIOIIAJEH)

Pacrio3naBaTh  reoMeTpUYCCKHE
(burypsl Ha IUIOCKOCTH, pa3inyaTh
UX B3aMMHOC  PACIIOJIOKCHUE,
n300paxarb TeOMETPHUYECKHE
(Gurypbl; BBIMNOIHATh YEPTEKH 110
YCIIOBHIO 33]1a41

5 | Brucanueie u onvcaHuele | 7.4.6 Pemrarp mIaHuMerpuyeckue | 5.1
OKPY>KHOCTH MIPaBHIHHOTO 3a/1aum Ha HaxoxjeHune | 5.2




MHOTOYT'OJIbHUKaA

Cymma YIJIOB
MHOT'OYTOJIbHHAKA

BBIITYKJIOTO

7.3.4

TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TUTOIIAJIEH )

PacrniozHaBarh  reoMeTpHUYeCKUe
(burypsl Ha IIIOCKOCTH, Pa3IHyarh
MX B3aMMHOE DACIOJIOKEHHE,
n300paxarb TeOMETPHUYECKHE
(urypbl; BBIMOIHATh YSPTEIKH I10
YCIIOBHIO 33J1a4

Tpanenus,
Tpaneiuu;
Tpaneuus

cpenHss JIMHUS
paBHOOEIpeHHAs

7.3.3

Pemars IUTAHUMETPUYCCKHE
3a0a4u Ha HaXOXICHUC
TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TIOIIAJEH)

Pacnio3naBaTh  reoMeTpUYCCKHE
(burypsl Ha IUIOCKOCTH, pa3inyarh
WX B3aWMHOE  PACIOJIOKECHHE,
n300paxarb TeOMETPHUYECKHE
(bUTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a9H

5.1
52

PaBHOOEIpEHHBII u
PaBHOCTOPOHHUN  TPEYTOJIbHUKH.
CaoiicTBa u MIPU3HAKH
PaBHOOEIPEHHOTO TPEYTOJIbHHUKA

722

Pemrare IJTAHUMETPUIECKUE
3a7a4u Ha HaXOXJCHUC
TEOMETPUUYECKUX BENWYWH (IJIVH,
YIJIOB, TIOIIAJEH)

PacniozHaBath  reomeTpuyecKue
(burypsl Ha TUIOCKOCTH, pa3inyarh
MX B3aMMHOE  PaCIOJIOKEHUE,
n300pakarh TeOMETPUUYECKHE
(UTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3a]1a9u

IIpoBoauTh JIOKa3aTelIbHbIC
pacCy X IeHus TpH  pEHICHUH
3a/1a4, OIICHUBATH JIOTHYECKYIO
MPaBUILHOCTD paccyxJIeHuH,
pacrno3HaBarb OIIHOOYHbBIE
3aKJIIOYCHUS

5.1
5.2
7.8

Bricora, Menmana, OuccekTpuca,
CpeIHsisl JIMHUS TPCYTOJbHHKA;
TOYKHU TIEPECEUEHUs] CEepPEeIUHHBIX

MEPIICHANKYISIPOB,  OMCCEKTPHC,
MeEJIiaH, BBICOT WA ux
MPOIOJKEHUN

IIpaMOyronsHBI  TPEYroJbHHUK.
Teopema [Tudaropa

OKpY>KHOCTb ¥ KPyT

7.2.1
723
7.4

Pemrars IUTAHUMETPUYCCKHC
3a0a4u Ha HaXOXICHUC
TCOMETPUYCCKUX BEIHYHMH (JJIHH,
YIJIOB, TUIOIIAJEH)

Pacno3naBaTh  reoMeTpUYCCKHE
(burypsl Ha MIIOCKOCTH, pa3IudaTh
WX B3aWMHOE  PACIOJIOKECHHE,
n300paxarb TeOMETPHUYECKHE
(UTYpBI; BBHITIONHITh YEPTEKH IO
YCIIOBHIO 3aJ1a4u

IIpoBoauTth JI0OKa3aTeIbHEIC
pacCyXIeHusT TP PCIICHUH

3a/a4, OILICHUBATh JIOTHUYECKYIO
NPaBHILHOCTD paccyxaeHui,
pacrno3HaBarh omunbo4HbIE
3aKJIIOUEHUS

5.1
52
7.8

IIPOrpaMMBI.

3. CucreMa oneHUBAHUA

Ne 3apanus bana Cymma
1 1 1
2 1 1
3 1 1
4 1 1
5 1 1

KontponpHast pabota mpoBOIUTCS B COOTBETCTBUHU C TEMAaTHYECKUM IJIAHMPOBAHUEM paboyeit




6 2 2
7 2 2
8 3 3
Urtoro: 12
0-40.-«2» 5-70.-«3» &-100.-«4» 11-1206.-«5»
OTBeThI
No 1 2 3 4 5 6 7 8
3aIaHus
B1 98 60 33 1,5 1 9 3amaua Ha | 6
JIOKA3aTeILCTBO
B2 24 123 42 3 2 10 3agaua Ha | 2
I0Ka3aTeIbCTBO




HTrorosasi koHTpOJIbHAsI padoTa mo reomerpun (9 kiacc)

Bapnanrl
1.

A M B
Ha mpsmoit 4B B3sta Touka M. Jlyu MD — Ouccekrpuca yria CMB. W3BecTHO, 4TO
£DMC = 41°. Haitnute yron CMA. OTBeT gaiiTe B rpagycax.

[leHTp OKpYXHOCTH, ONMCAaHHOW OKOJIO TpeyrojibHUKa ABC, JE€XUT Ha CTOpPOHE AB.
Haitnure yron ABC, eciu yron BAC pasen 30°. OTBeT naidiTe B rpaaycax.

B Tpaneuuun ABCD wu3BectHo, uto AD =7,BC=135, a e€ miowmane paBHa 72. Haiinute
momaas Tpaneuuun BCNM, rae MN — cpennsisi nunus tpaneuuu ABCD.

(0] A
Haitgure TanreHnc yria AOB, M300paKEHHOTO HA PUCYHKE.

Kaxkoe u3 cnenyromumx yrBepx1eHu BEpHO?

1) Cymma yriioB BBIIYKIIOTO YETBIPEXYTroIbHUKA paBHa 360 rpamycam.
2) CpenHsisi TUHUS TPaIlelMA paBHA CyMMe €€ OCHOBAaHHIA.

3) JIro6oii mapasnienorpaMM MOYKHO BITUCATh B OKPY)KHOCTb.



OcHoBanus Ttpanenuu paBHbl 16 u 34. Haiigute OTpe30K, COECIUHSIOMIMI CepearuHbI
JIMaroHajen Tpareumu.

B octpoyrosbHOoM TpeyroiabHuke ABC poOBEIECHbl BBICOTHI BB 41 CC;. Jlokaxxute, 4TO
YTJIBI CC1B1u CBB, PaBHBI.

8.

Menuana BM tpeyronbuuka ABC paBHa 3 u  4BIAETCA  JUAMETPOM  OKPY>KHOCTH,
nepecekarwonie cropony BCB e cepeaune. Haiinure amamerp OMMCAaHHON OKPY:KHOCTHU
TpeyroibHuka ABC.

Bapuant2

1.

[+
=

A C

(]
B TtpeyronbHuke ABC HU3BECTHO, YTO ZBAC = 48 , AD_ ouccekrpuca. Haiigure
yToi BAD_ Orser paiite B rpagycax.
2.

D

( B B yron C BenuuuHoi 57° BOMCaHa OKPYKHOCTh, KOTOpasi KacaeTcs CTOPOH
yria B Toukax A u B, touka O - neHTp okpyxkHoctu. Haiinure yron AOB. OtBer pnaiite B
rpagycax.

3. HaiinuTe miomans Tpaneunu, n300paxEHHON Ha PHCYHKE

4. Haiinute TaHreHC yria AOB, n300pak€HHOTO HAa PHCYHKE
B

;

O A



5. Kakoe u3 ciienyrommx yTBepK1€Hui BEpHO?

1) naroHnanu napajieiorpaMmma paBHBI.

2) Ilnomaas pomOa paBHA MPOU3BEACHHUIO €T0 CTOPOHBI Ha BBICOTY, POBEAEHHYIO K ITOM
CTOpOHE.

3) Eciin 1B€ CTOPOHBI M yroJl OTHOTO TPEYTOJIbHUKA PaBHBI COOTBETCTBEHHO JIBYM CTOPOHAM
U YIJIy APYIrOro TpEyrojibHUKA, TO TAKUE TPEYTOJIbHUKH PABHBL.

Ecnu ymeepotcoenuil HeCKOIbKo, 3anuuume ux Homepa 6 nopsaoke 03pacmanusl.
6.
B C

4 H D
B Tpanemuu ABCD GokoBbie cTOpoHBI AB 1 CD paBHbl, CH — BBICOTA, NpOBEAEHHAA K

OonbmieMy ocHoBaHuio AD. Haiigure nnuny otpeska HD, ecnu cpenssst auHus KM Tpanenuu
paBHa 16, a MeHblIee ocHOBaHue BC paBHO 6.
7.

4 b E CHa cropone AC tpeyronsHuka ABC BbIOpaHbI Touku D u E Tak, 4TO
orpe3ku AD u CE paBubl (cM. pucyHOK). Okxazanoch, uTo OTpe3ku BD u BE TOXE pPaBHBI.
Joxaxute, 9To TpeyrodbHUK ABC — paBHOOCAPEHHBIN.

8. Tpu OKpyXHOCTH, paauychl KOTOpbIX paBHBl 2, 3 u 10, momapHo KacaroTcs BHEIIHUM
obpazoMm. HaiimuTe pammyc OKpYKXHOCTH, BIHCAaHHOW B TPEYrOJbHUK, BEPIIMHAMH KOTOPOTO
SBIISIOTCS LIEHTPBI ATUX TPEX OKPYKHOCTEH.



Pemenus

Bapnanrl

1.

| D

A M B
Ha mnpsmoit AB B3sta Touka M. Jlya MD — Ouccektpuca yrima CMB. W3BecTtHO, 4YTO
£DMC = 41°. Haiigute yron CMA. OTBet gaiiTe B rpaaycax.

Pemenne.
[Tockonbky MD — ouccextpuca, £LDMB = £DMC = 41°. Yrast CMA, DMC w DMB BMecTe
COCTAaBJISIFOT Pa3BEPHYTHII yrou, OTKyJ1a

£CMA = 180° — 2DMB — £DMC = 180° — 41° — 41° = 98°.

OTBeT: 98.
2.

LleHTp OKpYXXHOCTH, ONHCAHHOM OKOJIO TpeyronbHuka ABC, NeXUT Ha CTOpOoHE AB.
Haiinute yron ABC, ecnu yron BAC pasen 30°. OTBer naiite B rpagycax.

Pemenue.

N3BecTHO, 4TO €ciy LEHTP ONHUCAHHOM OKPYKHOCTH JIEKUT Ha CTOPOHE TPEYTOJIbHUKA, TO
YIroJ HampoOTHB 3TOH CTOPOHBI — TpsiMoil. Takum oOpazom, yroi ACB paBen 90°. Takum
obpa3zom:

ZABC = 180° —30° — 90° = 60°

OTBeT: 60
3.
B Y
M/
/
A

B Tpaneuuun ABCD wu3BectHo, uto AD =7,BC=135, a e€ miowmans paBHa 72. Haiinute
momaae Tpaneuuun BCNM, rae MN — cpennsisi nunus tpaneuuu ABCD.
Pemenmne.



A H D
[IpoBeném BBICOTY BH. Cpennss JIMHUS paBHa [IOIyCyMMe

AD+ BC
Mn =22E5C ¢
OCHOBaHMII: 2 [Inomane Tpamenuu paBHA MPOU3BEACHUIO MOTYCYMMBbI
OCHOBAaHHUH Ha BBICOTY:
AD+ BC 28aBcD
S =————BH&BH=———-<BH=12.
ABED 2 AD+ BC

[Tockonbky MN CpenHss  JIMHUS, MN H AD, II03TOMY BK 1 KN. Otpe3ku AM

u M B papnpi, AD | MN || BC, 1 TeopeMe daneca ToJTy4aem,
BK = KH = BH =6
410 2 ' Haipém mnomans Tpaneuuun BCNM
BC+ MN 546
Speny = ——— BK = —— -6 =33.
2 2
OTBeT: 33.
4.

(9] A
Haiinure TanreHc yria AOB, n300pakEHHOTO HA PUCYHKE.

Pemnenue.
B

O AOnyctum mepnenmukynap u3 Touku BHa mpamyio AO 1A TONydEHHS
IPSAMOYTOJIBHOTO TPEYrOJIbHUKA. TaHIeHC yria B IPSMOYTOJIBHOM TPEYTOJIbBHUKE — OTHOILEHHE

6
1gAOB= 7 =1.5.

IMPOTHUBOJICIKALICTO KATCTa K IPUJICIKAILICMY:

OtBeT: 1,5.
5.

Kaxoe 13 cnepyromux yrBepKIaeHU BEpHO?
1) Cymma yriioB BBIIIYKIIOTO YETBIPEXYTrobHUKA paBHa 360 rpamycam.



2) CpenHsisi TMHUS TPaIlClMA paBHA CyMMe €€ OCHOBAaHHIA.

3) JIro6oii mapanienorpaMmM MOKHO BIIHCATh B OKPYKHOCTb.

Pemenue.

[IpoBepuM Kak0€ U3 YTBEPKIACHUMN.

1) «Cymma yrioB BBIIYKJIOIO YETBIpEXyrosibHMKA paBHa 360 rpamycam.» — @epHo, 1O
TEOPEME O CYMME YIJIOB BBIIIYKJIOTO MHOTOYIOJbHHKA CyMMa YIJIOB #-yTOJIBHUKA paBHA
180°(n — 2). CnemoBareiabHO, CyMMa YIJIOB BBITYKJIOTO YETHIPEXYroJbHUKAa paBHa 360
rpamycam.

2) «CpenHsisi TUHUS TPANCIMH paBHA CyMMe €€ OCHOBaHUMN.» — HegepHo, CpenHsis JIMHUS
Tpaneuuy paBHa MOJIyCyMMe €€ OCHOBAaHUM.

3) «JIro6oil mapaienorpaMM MOXHO BIIUCATh B OKPYKHOCTh.» — HEBEPHO, B OKPYKHOCTh
MO’KHO BIIMCATh TOJIBKO YETBIPEXYTOJIBHUK, CYMMa IIPOTHUBOINOJIOKEHHBIX YIJIOB KOTOPOTO paBHA

180°.
OtBeT: 1.

6.

OcHoBanus Ttpanenuu paBHbl 16 u 34. Haiigute OTpe30K, COECIUHSIOMIMI CepearuHbI
JIMaroHajen Tpareinm.
Pemenne.

A

[Tycte B Ttpanmeumu ABCD ¢ ocHoBanusimu BC = 16 u AD = 34. OO0Go03HauuM cepeauHy
nuaronanu AC depe3 N, cepenuny nuaronanu BD udepes M, a cepenuny ctoponsl CD yepes K.

Torma NK — cpenHss JIMHUS tpeyroiabHuka ACD, MK — cpenHsist JIMHUS

Tpeyroapauka BCD. [lnuHa cpeaHell JWHUM TPEYroJbHUKAa paBHA IOJOBHUHE CTOPOHBI,
napajuiensHoi e, To ectb MK = BC/2 = 8, NK = AD/2 = 17. 3nauut, Touku N, M u K nexat Ha
onHou nipsimoit, u NM = NK — MK = 9.

OTBeT: 9.
7.

B octpoyroneHom TtpeyronpHuke ABC npoBEAEHBI BBICOTHI BB 4 CCj. Jlokaxure, 4TO
YTJIbI CC1B1uwCBB; PaBHEL



Pemenue.

TpeyroabHUKH CBB| 4y CC1B ymeror 00111y10

TUIIOTEHY3Y BC. [ToaToMy TOYKH C,B,C1, B nexar na OJIHOM OKPYXHOCTH. YTIIbI CC\B,

u CBB,) OMMPAIOTCS HA OJHY AYTY, U TIOSTOMY PaBHBI.
8.

Menuana BM tpeyronbuuka ABC paBHa 3 u  d4BISETCA  JUAMETPOM  OKPY)KHOCTH,
nepecekarwonien cropony BCB e cepeaune. Haiinure amamerp OMMCAaHHON OKPYKHOCTHU

TpeyroibHuka ABC.
Pemenne.
B
K
(@)
| |
4 M c BeenéM  00603HayeHUs, KaK
IIOKa3aHO Ha pHUCYyHKe. PaccMOTpuM  TpeyroiabHHUK BOK :— on paBHOOEIPEHHBIH,
cienosarensuo, ZOBK = ZBKO AHanorn4HO B tpeyronsunke OKM

umeem: ZOMK = ZOKM . Teneps pacemorpum Ttpeyronsuuk MBK: cymma ero yrios
paBHa 180°, mosToMy

/MBK + /BKM + ZKMO = 180°.

[TockosbKy KpoMme 3TOro £BKM = ZBKO + ZOKM, yyeem:

2/BKO+2/0KM = 180° < /BKO + ZOKM = 90° < /BKM = 90°.



Pacemorpum tpeyronsunku BMK u MKC : gy npsmoyronsHsie, nMeror oGuimii kaTer

u BK PaBHO KC> CJICOOBATCIILHO, OTU TPCYIrOJIbHUKU paBHBI, 4 3HAYUT, BM = MC

Touka M orcrour Ha paBHOE paccrostHue oT BCEX TpEX BEPILLUUH
TPEYroJIbHUKA, AM =MC = BM ,  CledoBaTelbHO,  TOYKa M _ LIEHTP OKPYKHOCTH,
OIMCAHHOMN OKOJIO TpeyrojlbHUKA ABC, Huamerp OIMCaHHOMN

okpyxuoctn B = 2R = 2BM = 6.

OTBeT: 6.

Bapuant2

1.

A 3

o
B TtpeyronbHuke ABC HU3BECTHO, YTO ZBAC = 48 , AD_ ouccekrpuca. Haiigure
yroa BAD._ Orser paiire B rpagycax.

Pemenue.
/ZBAC 48
/BAD=———=— =24
Tockomsky AD — Guccexrpuca, 2 2
OtBer: 24

¢ B B yron C BenmunHOM 57° BIHMCaHA OKPYKHOCTh, KOTOPAs KACAETCSI CTOPOH
yriia B Toukax A u B, touka O - 1eHTp OkpyxHocTu. Haiinure yron AOB. OtBer naiite B
rpamycax.

Pemenne.

Paguyc OKpYXHOCTHM TEpPHNEHAMKYISIPEH KacaTelbHOW B TOYKE KAaCaHUS, IOITOMY

yrasl CAO n OBC passbl 90°. Cymma yriioB 4eThIpEXyrojpHuKa paBHa 360°, oTKyna:

2AOB=360°—2CAO — £OBC — £ACB =360° — 90° — 90° — 57° = 123°.
OTrBet: 123.



Haiinure momans Tpanemnuu, n300pakEHHON Ha PUCYHKE.
Pemenne.
[1nomane Tpanenuu paBHa NPOU3BEACHHUIO MTOJYCYyMMbl OCHOBAaHHUW HA BBICOTY:

943
S=2"".6=42.
2
OtBet: 42.
4.
B
Q A
Haiinure Tanrenc yria AOB, n300pakEHHOTO HA PUCYHKE.
Pemenue.
B
O A'OnyctuM  HepHEeHIUKYIAp M3 TOukM B Ha Tpamyio AO Uil TOdydeHHs
IPSIMOYTOJIBHOTO TPEYTroJbHUKA. TaHreHC yriia B MPSIMOYTOJbHOM TPEYroJIbHUKE — OTHOILIEHUE
3
tgAOB = — = 3.
MIPOTUBOJIEKAIIETO KaTeTa K MPUIICKAIIEMY: 1
OtBeT: 3.
5.

Kaxkoe u3 ciaegyronux yTBepx IeHU BEPHO?

1) Jlnaronanu napauienorpaMMa paBHbI.
2) [nomans pomOa paBHA MPOM3BEACHUIO €r0 CTOPOHBI HA BBICOTY, MPOBEACHHYIO K 3TOU
CTOPOHE.



