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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJMH M3 OCHOBHBIX pAa3eloB IIKOJbHOM MaTeMaTHKH,
UMEIOIUNA CBOEW 1LIeNblI0 00ECNEeYUTh M3YYEHUE CBOMCTB M pa3sMepoB (QUIyp, HX
OTHOIICHUI M B3aMMHOE PACIOJIOKEHHE, OMUPAETCS Ha JOTUYECKYIO, JOKa3aTeIbHYIO0
nuHu0. L{eHHOCTh N3yUYeHusi FEOMETPUU Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMs
3aKJII0YAeTCsl B TOM, 4YTO OOYyYalOIIMHCS YYUTCS MPOBOJUTH JIOKa3aTEJbHbBIE
paccyKIeHusi, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHHUs, JOKa3bIBaTh HCTHUHHbBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (GOPMYIUPOBATH OOpaTHbIE
yTtBepkaeHuss. Oco0oe 3HaueHue J0Ka3aTesibHas JUHUS UMEET AJis yriyOJn€HHOTO
U3Y4YEHUs MaTEeMaTUKHU.

Lenpto u3ydyeHHs] TEOMETPUU SIBISIETCS MCMOJIb30BaHHE €€ KaK MHCTPYMEHTa
IIPU PEIICHUHM KaK MAaTEMaTUYECKUX, TaK U MPAKTHYECKUX 3a/1a4, BCTPEHAIOIIUXCS B
peanbHON *Ku3HU. OOyYarOMMIiCsS JOMKEH HAYYUTHCS OMPENENsATh FTEOMETPUUYECKYIO
¢Gurypy, OnuchIiBaTh CIOBAMHU YEPTEXK HIM PUCYHOK, HAWTH IJIOLIAJL 3EMEIBHOTO
y4acTKa, pacCUUTHIBATh HEOOXOJIMMYIO JUJIMHY OINTOBOJIOKOHHOTO Kabens wuiu
TpeOyemMble pa3Mepbl Tapaxa s aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIMTENbHAS JIMHUS B HM3ydYeHUM reomeTpuu. Ilpm pemenun 3agad
NPAKTHYECKOTO XapakTepa 00ydaroluics YUUTCS CTPOUTh MAaTEMaTUYECKUE MOJIEINN
peanbHbIX JKMU3HEHHBIX CHUTYallMil, MPOBOJUTH BBIYUCIEHUS W  OLICHUBATH
aJI€KBaTHOCTH MOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOTO Kypca yriayOia€HHOTO M3YYeHHUsS] TEOMETPUU COCTOUT B
TOM, 4TO OOy4Yaronifecsi He MPOCTO 3HAKOMSTCS C ONPEACIEHHBIMU TMOHSATUSMU, a
YBEPEHHO OBJaaeBatoT WMU. CyIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
TCOMETPHUH H3Yy4YaroTcs Ha OoJiee TIIyOOKOM ypOBHE, a 0OydaroIIuecs MproOpeTaroT
YMEHUSA, IOMOTAIOUIME MM YBEPEHHO MPHUMEHSATH CBOU 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEKHBIX MIPEeIMEeTax, Mpex/e Bcero pusrke u nHPopMaTuke, a
TaK)K€ MOJIb30BaThCS MOJYYEHHBIMU 3HAHUSMHU MPU PEIICHUH MPAKTUYECKUX 3a7a4.

CornacHo yueOHOMY TUIaHy B 7-9 Kjaccax w3ydaercs YriryOJEHHBIA y4eOHBIN
kypc «l'eomerpusi», KOTOpPbIA BKIIOYAET CJEAYIOIINE OCHOBHBIE Pa3/eibl
comepxkanusi:  «Hawama  reomerpum»,  «TpeyrombHukn»,  «OKpYKHOCTBY,
«Yetpipéxyronbaukn», «llogodue», «neMeHTbl TpuroHomeTpumn», «llnomanm», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpazoBanust MIOCKOCTHY.

Ha usyuenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7 Kiiacce
— 102 4aca (3 vaca B Hegento), B 8 kiacce — 102 vaca (3 yaca B Henento0), B 9 kiacce
— 102 yaca (3 yaca B HeZIelIO).

COIAEPKAHUE OBYUEHUSA

7 KIIACC



HayvaJia reomerpuu

Hcropuss BO3HUKHOBEHUS W pa3BUTUSA TreomeTpuu. HavanbHbple NOHATHA
reomerpuu. Touka, mnpsiMas, oTpe3ok, Jjayd. llondarue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUU.

B3aumHoOe pacnonokeHue TOYeK Ha npsMoul. M3Mepenue MHBI OTpe3Ka,
PAcCTOSIHHE MEXKAY TOUKAMH.

ITonynnockocte u  yros. Buasl yrnos. HM3MmepeHue BEIUYUH — YIJIOB.
BeprukanbHble 1 cMexHbIE Yyribl. [lapamienbHble M NEPHNEHIUKYJISAPHBIE TPSIMBIE.
PaccrostHue ot Touku 10 nipsamMou. buccekrpuca yria.

Jlomanas. Buapl snomanbix. [iimHa nomaHou. MuoroyrosbHuku. I[lepumerp
MHOTOYroJibHUKa. [IoHATHE O BBITYKIIBIX U HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpeACTAaBICHUS O PAaBEHCTBE (QUIYpP, HX PaCIOIOKEHUH,
CUMMETPHH.

IIpocreiimme nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojabHuKH

Bunbl TpeyrojbHMKOB: OCTPOYTOJbHBIE, MPAMOYIOJIbHBIE, TYIOYTOJbHEIE,
paBHOOEIpEHHBIE,  PABHOCTOpOHHME. Menuana, OuccekTpuca M BBICOTA
TPEyroJIbHUKA.

PaenctBo TpeyronbHukoB. IlepBbld W BTOPOM TMPU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOEIpEeHHBIE TPEYrOJBHUKM M HX CcBoicTBa. [lpu3nak
paBHOOEIPEHHOTO TPEYTrodbHUKA. TpeTHil MprU3HaK paBEeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUSI MEXKIYy CTOpPOHAMH M YIrjaMH TpeyroibHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa oceBor cuMMeTpuu. [Ipumepsi
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

IapanjensbHbie npamMbie. CyMMa yIrii0B MHOTOYT0JIbHUKA

[TapannenbHOCTh NMPSIMBIX, UCTOPUUYECKHE CBEIECHUA O nocTynare EBkimna u o
ponu JIoGa4eBCKOTO B OTKPHITUU HEEBKJIHI0BON reoMeTpuu. CBOWCTBA M MPU3HAKU
napaienbHblXx  OpsAMbiX. Cymma  yriioB  TpeyrojibHMKa. BHemHune — yriisl
TpeyroipHrka. CymMma BHYTPEHHHX YIJIOB MHOTOYIOJBHHKAa M CyYMMa BHEIIHHX
YIJIOB BBIITYKJIOT'O MHOTOYTOJIBHUKA.

IIpsimoyroabHbIe TPEYTrOJIbHUKHU

IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYroJbHUKOB. llepnenaukymnsap u
HakJIoHHasi. CBOMCTBO MeAMaHbl MPSIMOYIOJBHOIO TPEYTrOJIbHUKA, MPOBEIEHHOM K
rurnorenyse. [IpamMoyronapHblil TPEYroapHUK C Yyriaom B 30°.

OKpYy:KHOCTH

[loHATHS OKpPYKHOCTHM M Kpyra. OJEMEHTbl OKPYKHOCTH W Kpyra: LEHTp,
paguyc, OIUaMeTp, XOpAa, MX CBOMCTBA. B3aMMHOE pacnoJIOKEHHE OKPYKHOCTH H



npsamoi. KacarenpHasd u cekymas K OKpyKHOCTU. OKpY’KHOCTb, BOMCAHHAS B YIOJL
IIpocreiiime oCTpOeHMs ¢ MOMOIIBIO LUPKYIIS U IMHENKH.

I'eomerpuyeckue Mecra TOYEK

ITonaTne 0 reomerpuyeckoM Mecrte TodeK. [Ipumepsl reoMeTpu4eCcKux MecT
TOYEK Ha IUIOCKOCTU. buccekrpuca yria u CepearHHBIN NEPIEHAUKYIAP K OTPE3KY
KaK TeOMeTpHuYecKkue Mecrta Todek. OnuncaHHas OKPYKHOCTb TPEYTOJbHUKA, €€
LEHTp. MeToa reoMeTpuyYecKuX MECT TOUEK IPU PELICHUU eOMETPUIECKUX 3a1ay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHHUS NPOCTEHIINX MOCTPOCHUM, 3TaIlbl
3a/1a44 HA MOCTPOCHUS, pELICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeThIpEXyroJbHUKH

[Tapamenorpamm, ero npu3Haku u cBoiictBa. [IpsmoyronbHuK, poM0O, KBaaparT,
uX TpU3HAKu U cBoWcTBa. Tpameuws. PaBHOOeapeHHas Tpamerus, €€ CBOWCTBA U
npusHaku. [IpsmoyronbHas Tpaneuusi. CpeaHss JMHUS TPANEIUH.

Cpennsia nuHUA TpEYrojabHUKA. MeTojJ YyIBOEHUS MEIHaHbl TPEYTOJbHHUKA.
Teopema o nepeceyeHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, TeopeMa O MPONOPLUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 Ipon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpaibHO-CUMMETPUYHbBIE (DUTYPHI.

IToxooue

[Tonobue TtpeyronbHUKOB, KOdpdumueHT mnoxaodus. IlpuszHaku momoous
TPeYrodbHUKOB. [IpuMeHeHne moa0o0Us TpPU PEIICHHMH TEOMETPUYECKUX H
NPaKTUYECKUX 3a]1ay.

ITnomaanp

[TonssTue o mmomraau. CBoMcTBa IUTOMIAJICH TreoMeTpUYecKuX — (puryp.
[Ipocretimue hopmynsl IS MJIOMATU TPEYroJdbHUKA, MapajuierorpaMma, pomba u
tpanenun. [Inomanu mnono6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyroOIbHUKOB.

Teopema ITudgaropa

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHuu
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPHUH

CuHyc, KOCHMHYC, TAHI€HC M KOTAHI€HC OCTPOro yria MpSIMOYTOJbHOIO
TpeyroibHuKa. Tpuronomerpuueckue ¢yHkmuu yrimoB B 30° 45° u  60°.
[IponmopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CBS3aHHbIE C OKPY/KHOCTBIO

Brnimcannble 1 LEHTpadbHbBIEC YIJIbI, YTOJ MEXKYy KacaTeIbHOM M XOPJIOW. YTIIbI
MEXY XOpJIaMHU U CEKYIIUMU. BIIMCaHHbIE U ONKMCAaHHBIE OKPYKHOCTH TPEYTOJIbHUKA



U YETBIPEXYTOJbHUKU. (CBOWCTBA WM TMPU3HAKKA BIHUCAHHOIO YETHIPEXYTOJIbHUKA.
B3aumHoe pacnonoxenue AByX OKpyxHocTed. Kacanue oxpyxkHocteir. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Peuienue TpeyroibHMKOB

Cunyc, kocunyc, TanreHc yriaoB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. DOopMyIbl IIpuBeacHUs. Pelienue TpeyroabHUKOB. TeopeMa KOCUHYCOB
U TEOpEMa CHHYCOB. PellleHHe NMpaKTUYECKUX 3aJad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. PelieHne 3a1a4 reoMeTpuyeCcKor ONTHKH.

Tpuronomerpuyeckue bopmyIbl TUISL (116010 TPEYTOJIbHUKA,
napajiesnorpaMmma, pomba, tpaneuun. dopmyna Iepona. dopmyna miomagu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xopbl U MOAOOHBIE TPEYTOIBHUKUA B OKPYXKHOCTH. Teopema 0 Mpou3BeACHUU
OTPE3KOB XOPJI, TEOPEMBI O NMPOU3ZBEAECHUN OTPE3KOB CEKYIIHMX, TEOpEMa O KBaapare
KacatesnbHOU. [I[puMeHeHne npu peleHny reoMeTpuyeckux 3ajaad. Teopembl UeBbl U
Menenas. [lonstue o romoreTuu.

MeToa KOOpAMHAT

YpaBHeHHE TPAMON Ha IMIOCKOCTU. YTJI0BON KOI(PIUIIMEHT U CBOOOIHBIN UJIEH,
UX reoMerpudeckuii cmbici. [lapannenbHOCTP M NEPHEHAUKYISIPHOCTh MPSIMBIX
(duepe3s yriaoBoit kKo PuIMeHT).

YpaBHeHHe OKpyXKHOCTH. HaxoxaeHue nepeceyeHnil OKpYKHOCTEN U IPSAMBIX
B KoopauHatax. PopMysia pacCTOAHUS OT TOYKH 10 TmpsMon. [lnomans
napajiesiorpaMMa B KOOpJAMHATax, MOHATHE 00 OpPUEHTUPOBAHHOW IIJIOIIA[IH.
IIpumeneHnne Meroga KOOPIMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TI'€OMETPHUYECKUX
3a/a4ax.

BekTopsl

Bektopsl Ha miockoctu. CroKeHWE U BBIYUTAHUE BEKTOPOB — IpPaBUIIA
TPEYroJIbHUKA WU TapajuierorpaMma. Y MHOXXEHHME BEKTOpa Ha uucio. KoopauHartsl
BekTOpa. CJ0KEHHE W BBIUMTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCJIO B
KoopauHatax. [I[pumeHeHne BeKTOpOB B (pu3MKe, HEHTP Macc.

[lonsiTue o Oa3uce (Ha IMIIOCKOCTH). Pa3nokeHuss BEKTOPOB MO Oa3ucy.
CkaysipHOE NPOU3BEICHHE BEKTOPOB, N'€OMETPHUUYECKHIl CMBICI M BBIPAKEHHUE B
JNEKApTOBbIX  KoopAuHaTax. JIuCTpMOYTHMBHOCTh  CKaJsipHOTO  MHPOW3BEICHUS.
CkamsipHoe  mpou3BeJeHHWE W  IpoenupoBaHue. [IpumeHeHue  CKaIsIpHOTO
MPOU3BEICHUS BEKTOPOB U1 HAXOXJACHHS JUIMH U YTJIOB. PellleHne reoMeTpuyecKux
3a/1a4 € IOMOILIBIO CKAJISIPHOTO MTPOU3BEACHUS.

JIInHA OKPYKHOCTH M IUI0LIAb KPYra



IIpaBunbHBIE MHOTOYTOJBHUKU. [[iMHA OKpYy>KHOCTH. ['panycHas u paguaHHas
Mepa yrila, BBIYMCIECHUME [UIMH JOyr OKpyxHocrted. Ilmomane kpyra, cekropa,
cerMeHTa. Mcropuueckue cBeeHUs 00 U3MEPEHUH JIMHBI OKPY>KHOCTH U IUIOIIATU
Kpyra.

JIBHKeHUS TJIOCKOCTH

Hentpanbnass cummetpus. llenTpanbHOo-cumMerpuunble ¢urypsl. IloBopor.
OceBas cummetpus. DuUrypsl, CHUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapannenbHbIi EPEHOC.

[lonsiTue nBuxkeHuss U ero cBoicTBa. PaenctBo ¢uryp. IlposiBienus
CUMMETPUHM B TPUPOJAE, JKHUBOMMCH, CKYJIBOTYpe, apxutekrype. Kommosunuun
IBUXKEHUH (mpocTeitiue npumepsl). [IpumeHeHne B reoMeTpUyYecKuX 3aaqax.

IIVIAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUSl» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pPe3yJabTaTbhl OCBOCHHS MPOTpaMMbl 1O  MaTeMaTHKE
XapaKTepU3yrTCs B YaCTH:

1) naTpUOTHYECKOTO BOCTIMTAHUS:

NPOsIBIEHHEM MHTEpeca K MPOIUIOMY U HACTOSAIIEMY POCCUMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUICKOMN
MaTEMaTUYECKOM IIKOJIbI, K UCIOIB30BAHUIO 3TUX JOCTHKEHUN B JPYTUX HAyKax U
MPUKIATHBIX cdepax;

2) rpaaaHCKOI0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHNS:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHWMHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPaKJAHCKOro oOIecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJICHHIO OJTHYECKHX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)XKHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIMTAHMSI:

YCTAaHOBKOM Ha aKTUBHOE€ YYacTHE B pPEUICHWU MPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HaMpaBJIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHWs Ha MPOTSHDKCHWHM BCEW JKU3HU JUIA YCIENHON MPOQeCcCHOHATEHON
JESTENTPHOCTA W Pa3BUTHEM HEOOXOJMMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHANBHUIYATBLHON TPACKTOPUH OOpa30BaHUA U KU3HCHHBIX IJIAHOB C
y4E€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:



CIIOCOOHOCTBIO K  OMOITMOHAIBHOMY M 3CTETUYECKOMY  BOCTIPUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJad, PEIICHHWHA, paCCyKICHUN, YMCHHIO BHUICTh
MaTeMaTHICCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHocTeii HAYYHOr 0 MO3HAHUA:

OpUEHTAIMeld B JEATCILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS 4YEJIOBEKA, MPUPOILI U
oOmmiecTBa, IMOHUMAaHHEM MaTEMaTHYECKOM HaykKd Kak cepbl 4YeIOBEYCCKOM
JESATEIBHOCTH, JTAroB €€ Pa3BUTHUS M 3HAYMMOCTH JUIsl PA3BUTHUS ITUBUIIU3AIINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKH M MaTEeMaTHYECKOW KYyJIbTypOod KakK CpPEICTBOM
NO3HAHUS MUpPa, OBJIAJICHUEM HABBIKAMHU UCCIICOBATCIILCKOM JICATCILHOCTH,

6) ¢dusnueckoro BocnmUTaHUA, (GOPMHUPOBAHHMS KYJLTYPbl 310POBbSI H
IMONMOHAJILHOTO 0JIAT OOy I HsI:

TOTOBHOCTBIO TIPHUMCHSATH MAaTEMaTHYECKHE 3HAHUS B HWHTEpPEcax CBOETO
3I0POBbS,  BEJCHHS  3J0pOBOro  oOpaza  U3HM  (3J0pOBOC  IHTAHHE,
cOQIaHCHUPOBAHHBIM PEKHM  3aHATUH W OTAbIXa, peryispHas (u3ndecKas
aKTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa peICKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JPYroro 4ejoBeKa;

7) 3K0JI0THY€eCKOT0 BOCTTUTAHMS:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWU I pelIeHHs 3a/1a4 B
00J1aCT COXPAHHOCTH OKPYKAIOIIEeH Cpebl, IUNTAHUPOBAHUS IIOCTYITKOB M OLEHKH UX
BO3MOJKHBIX TIOCJIEICTBUH [IJISI OKPYXAIOIIEH Cpelbl, OCO3HAaHWEM TJI00aIBHOTO
XapakTepa SKOJIOTHUECKUX MPOOJIeM U IMyTeH UX PEIICHHUS;

8) agmanTanuu K W3MEHSIIOIIMMCSI YCJIOBHSIM CONMAJIBbHOW W NMPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOCH KOMIIETCHTHOCTH Yepe3 NMPAKTHYECKYIO JCSITeIbHOCTh, B TOM YHCIIe
YMEHHUE YUYHUTHCS Y JPYTHX JIFOJICH, MPUOOPETaTh B COBMECTHOM JEATEIHLHOCTH HOBBIC
3HAHWSI, HABBIKM ¥ KOMIIETCHIIUU U3 OTbITA IPYTHUX;

HE0OXOIMMOCThIO B (DOPMHUPOBAHWM HOBBIX 3HAHUH, (POPMYyIHUpPOBATH HIIEH,
MOHATHS, TUNIOTE3bl 00 OOBEKTAX W SIBJICHUSX, B TOM YHCIE paHEE HEU3BECTHBIX,
OCO3HaBaTh NEePUIUTH COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, TUIAHMPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyalluI0 KaK BBI30B, TPEOYIONMIMH KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAECMbBIC
pemieHus W JAeUCTBHUS, (OpMyIHpoBaTH W OICHWBATH PHUCKH W TIOCIEICTBUSA,
(bopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI



B pesynbpTare ocBOeHHS TPOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1rero o6pazoBanusi y oOydaromerocs 0yayT chopMUpOBaHbI MeTamnpeaMeTHbIE
pe3yJIbTaThl, XapaKTepU3YIOIIHECS OBJIaJICHUEM YHUBEPCATBHBIMU
MO3HABATEIILHBIMHU JIEHCTBUSMH, YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU
JEHUCTBUSMHU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMHU.

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
ba3zoBble JJornyeckue 1ecTBUA:

BBISIBJIATh M XapaKTEPH30BaTh CYIISCTBCHHBIC TPU3HAKA MaTEMaTHYCCKUX
00BEKTOB, TTOHATHH, OTHOIICHHH MEXY MOHATHIMH, (OPMYIHPOBATH OTPEICICHUS
NOHSITHI, YCTAaHABIMBATh CYIICCTBEHHBIN MPHU3HAK KIACCHU(PUKAIIMKM, OCHOBAHUS JIJIS
00001IIeHHS ¥ CPAaBHECHUS, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;

BOCTIPUHHMATh, dbopMynMpoBaTh  H peoOpa3oBBIBATh  CYXKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISAITh MaTEMaTUYSCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTUBOPCUHS B
dakTax, TaHHBIX, HAONIOACHUAX MW YTBEPXACHHUAX, MNpeiaratb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUYHH;

JeNaTh BBIBOABI C HKCIOJIL30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMATHYECKUX YTBEPXKIEHUW (MpsAMble U OT
OPOTUBHOIO), TMPOBOJUTH CAMOCTOATENBHO JIOKa3aTelIbCTBA MaTEeMaTUYECKHUX
($akToOB, BBICTpAaWBATh APTYMEHTAIIUIO, TMPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
OPUMEHSITh METOJ] MaTeMaTH4eCKOW WHAYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBLIOMpATh CIOCOO pemeHus y4eOHoW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHMs], BEIOMpPATh HanbOosee MOAXOAAIIUNA C YUETOM CaMOCTOSITEIILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKue AeCTBUSA !

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BOIIPOCHI, bukcupyromnme IPOTHUBOPEYHE, npobiemy,
CaMOCTOSITETIbHO YCTaHaBIMBAaTh HCKOMOE W JaHHOe, (OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTh 1O CAaMOCTOSITEIPHO COCTABICHHOMY IUIAHY OKCIIEPUMEHT,
WCCJICIOBAHNE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKIY COOO;

CaMOCTOATETHLHO (QOopMyIHpOBaTh OOOOIIEHWS W BBIBOABI IO PE3yIbTaTam
MPOBENEHHOTO  HAONMIONECHMS,  WCCJEJOBAaHUA,  JIKCIIEPUMEHTAa,  OICHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJOB M 00O00IIECHUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoIlecca, a TaKXKE BBIIBUTATh
MIPETOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.



Pabora ¢ ungopmanmeii:

BBISIBJISITh  HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALMM, JAHHBIX,
HEO0OXOIUMBIX JIJIsl PEIICHUS 3aa4H;

BbIOMpATh, AHAJIU3UPOBATh, CHCTEMATU3UPOBATh U  HHTEPHPETUPOBATH
MH(OPMAIUIO Pa3INYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpATh (hOpMyY NpeacTaBieHUs HHOOPMALMU U WIUTIOCTPUPOBATH PElllaeMble
3a/layu CXeMaMH, TuarpaMMamMu, MHOU rpaduKoil 1 UX KOMOMHAIUSMU;

OLICHMBAaTh HAAEKHOCTh MH(OOpPMAIMU 1O KPUTEPHUSM, MNPEAJIOKEHHBIM WU
c(OpMYITHPOBAHHBIM CAMOCTOSATENBHO.

KoMMmyHHKAaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE T1eificTBHSI:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMHU U
IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOKO TOYKY 3PEHUS B YCTHBIX U
NUCBMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHHWS TIO0 XOJy PpCIICHWs  3ajauyw,
KOMMEHTHUPOBATh MOJyYCHHBIN Pe3yJIbTaT;

B XOJI¢ OOCYXKICHHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBI,
poOJIEMBI, pelIaeMoi 3aJ1auu, BRICKAa3bIBaTh WJICH, HAIICJICHHBIC HA ITOUCK PEIICHHUS,
COIMOCTAaBJISATh CBOM CYXJICHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JIMAJIOTa,
OOHapyXWBaTh pa3iMdle ¥ CXOJCTBO TMO3WIMH, B KOPPEKTHOH ¢opme
(GopMyTUpPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHS,

NPEJCTABIIATh PE3YyIbTAaThl PEIICHUs 3aJadd, SKCIIEPHUMEHTa, HCCIICIOBaHUS,
NPOEKTa, CAMOCTOATEIBHO BBIOWpATh (GOpMaT BBICTYIUICHUS C Yy4ETOM 3aaad
Npe3CHTAIlMU 1 OCOOCHHOCTEH ayTMTOPHUH;

MOHUMAaTh M HCIOJH30BaTh MPEUMYIIECCTBA KOMAaHIHOW M WHIUBUIYAIBHON
paboThl TpW penieHHH YYeOHBIX MaTEeMaTHYeCKHX 3ajad, MPUHUMATh IIeIb
COBMECTHOW JICATCIILHOCTH, IUIAHUPOBAaTh OPTraHMU3AIMI0 COBMECTHOW pPabOTHI,
pacmpenensiaTh BHIbI padOT, JOTOBapUBATHCSA, OOCYXIAaTh MPOIECC M PEe3yiIbTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBAaTh B TPYMNIOBBIX (opMax padoThl (0OCyxkmeHHs, OOMEH MHEHHIA,
«MO3TOBBIC IMITYPMbI» W WHBIE); BHITIOTHATH CBOIO YacTh PabOTHl U KOOPJIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMHU YJ€HAMU KOMaHIbI, OIEHWBATh Ka4eCTBO pe3ysibTara U
KauecTBO CBOETO BKJIaJa B OOIIMI pe3ylbTaT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

PeryjasiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI JJISI PELICHHUS] B JKU3HEHHBIX W YYEOHBIX CUTYyalUsX,
OPUEHTHPOBATHCSA B PA3TMYHBIX MOJXO0JAX MPUHSATUS PEHICHUN (MHAUBUIYAIbHOE,

IPYIIIOBOE);



CaMOCTOSITEJIbHO COCTaBIIATH IJIAH, aJITOPUTM PELIEHUs 3a1a4uu (WM €ro 4acTh),
BBIOMpATh CHOCOO pelIeHUs € YYETOM HMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM
HOBOW MH(QOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJIAJE€Th CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIA IMpoliecca U pe3ysbrara
pEelIeHHs] MaTeMaTUYECKON 3a/1a4ui, CAaMOMOTHUBAIIMH U pedIieKcHH;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH pEUICHUH 3a7auH,
BHOCUTbH KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJjbTaTa MACSATENBHOCTU MOCTABICHHOW LENU U
YCIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WIIM HEJOCTHXKECHHS LENIH, HAXOAMUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIP)KaTh SMOIUHU IIPU U3YUCHUH MaTeMaTHYeCKUX 00BEKTOB U (PaKTOB, AaBaTh
HMOLIMOHAJIBHYIO OLEHKY PELICHUS 3a1auu.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenus B 7 kiacce oOy4aroniuiics MOXy4YUT CIEAYIOUIME MPEIMETHBIE
PE3YIBTATHI:

PacriozHaBaTh M3ydeHHbIE T€OMETPUUECKUE (DUTYPBI, ONIPEAENATh UX B3aUMHOE
pacrnoyiokeHue, n300paxaTh Te€OMETpUYecKhe (Urypbl, BBIIOJIHATH YEPTEXKH IO
YCIIOBUIO 3afauu. MI3MepsTh JUHEWHBIE W YIJIOBbIE BEIWYMHBI. Pemiath 3agaum Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

JlenaTh NPUKUAKY U OLEHKY JUHEHWHBIX MU YIVIOBBIX BEJIMYHUH MPEAMETOB B
peaNbHOM JKW3HH, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. Pasnmuuarh pasmepbl 3ITHX
O00BEKTOB MO MOPSAKY BETUUUHBI.

CtpouTh 4epTeKHU K FTEOMETPUUECKUM 3a]a4aM.

[Tonp30BaTbCsd MNpHU3HAKAMU  PABEHCTBA  TPEYTOJBbHUKOB,  MCIIOJIb30BaTh
MPU3HAKH U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a/1a4.

[IpoBOIUTE JOTMYECKUE PACCYKACHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCs MNpHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM MEJIUAHBI, TPOBEAEHHOMN K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pPEILICHUN T€OMETPUUYECKUX 3a1aY.

OnpenensTe NapajiyieIbHOCTh NPSIMBIX C IOMOUIBIO YTIIOB, KOTOPBIE 00pa3yerT C
HUMH cekymas. Onpenenarb MapauieIbHOCTh MPSMBIX C TMOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM MPSAMOW 10 TOYEK APYTrOW MPSIMOM.

Pemate 3agaum Ha kieTyaTon Oymare.



[IpoBOAUTH BBIYMCIECHUS U HAXOJUTh YHCIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB
B I€OMETPHUYECKHUX 3a1a4yax C MCIIOJIb30BAHUEM CYMMBI YIVIOB TPEYIOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPU MEPECEYCHUH JBYX
[apajyIeIbHBIX IPAMBIX CeKylled. Pemare npaxkrudeckue 3anadyv Ha HaXOXXICHUE
YTJIOB.

Brnanerr mnonstuemM reomerpuueckoro Mecta Touek (I'MT). Omnpenensts
OMCCEeKTpHUCY yIJia U CEPEeIUHHBIN MEPHEHIUKYISIP K OTPE3KY KaK IreOMETPUYECKUE
Mecta Touek. [lonmb3oBaThecsl moHATHEM reomeTrpuyeckoro mecrta touek (I'MT) npu
JI0KA3aTeJIbCTBE TEOMETPUUYECKUX YTBEPKICHUN U IIPU PEILICHUHN 3a1a4.

@opmMynUpPOBaTh ONPEACIECHUs OKPYKHOCTM U Kpyra, XOopAbl U JHaMerpa
OKPY’KHOCTH, YBEPEHHO BJIAZICTh UX CBOMCTBAMU. YMETH JOKa3blBaThb U NPUMEHATH
9TU CBOMCTBA IIPU PELICHUHU 3a/1a4.

Bianers mNOHATMEM ONMCAaHHOM OKOJO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxXoAUTh €€ 1eHTp. Jloka3biBaTh W HMCMOIB30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IIEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIE
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIroJIbHUKA [IEPECEKAar0TCs B OJJHOU TOYKE.

Bianetp nmoHsTHEM KacaTeNnbHOW K OKPYXKHOCTH, IOJIb30BAThCS TEOPEMOU O
NEPIICHAUKYISIPHOCTU KacaTeJIbHOM M pajuyca, NMPOBEAEHHOIO K TOYKE KAaCaHUs.
Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KAaCaTEJbHBIX K OKPYXHOCTH, NPOBEAEHHBIX W3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PELICHUU I'€OMETPUUECKHUX 3a/1a4.

Jloka3plBaTh YW INPUMEHATh NPOCTEUIINE T'E€OMETPUUYECKHE HEpPaBEHCTBA,
IIOHUMATh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUUYECKUE ITOCTPOECHUSI C MOMOIUBI LUPKYJIS U
JIMHEVKH.

K xoniy oOydenus B 8 kiacce 00y4aroniuiics MOJIyYUT CICAYIONINE MPEIMETHBIC
pPE3YIbTATHI:

Pacnio3HaBaTh  OCHOBHbIE BHIbl  YETHIPEXYT'OJIBHUKOB, WX  3JIEMEHTHI,
MOJIB30BAaThCS MX CBOMCTBAMH IPU PELNICHUM T€OMETPUYECKMX 3ajady. Pasnuuarh
MPU3HAKH ¥ CBOMCTBA MapajuiesiorpaMMa, pomoa u MpsiMOYroJibHUKA, JOKa3bIBATh UX
Y YBEPEHHO IIPUMEHSATH IPU PELICHUU T€OMETPUUECKUX 3a1a4.

Hcnonp30BaTh CBOICTBA TOYKM MEPECEUEHUS] MEIWAH TPEYroJibHUKa (LEHTpa
Macc) B pellIeHUH 3a]1a4.

BianeTe noHsTHEM CpeHEN JIMHHUM TPEYTOJbHHKA U TPANEUHUH, TPUMEHSITh UX
CBOWCTBA IIPU PELIEHUH reoMeTpuueckux 3aaad. Mcmonb3oBath Teopemy Darneca u
TEOPEMY O MPOMOPUUMOHAIBHBIX OTPE3KaX, NPUMEHATh WX Ui PELICHUS
MMPAKTUUYECKUX 3a7a4.

Pacnio3naBaTh 1LIEHTPAIIbHO-CUMMETPUYHBIE (QUTYPHl U UCIOJIB30BATh HX
CBOWCTBA MPH PEIICHUH 3a]1a4.



Bnagete mNOHATUSAMHM TONOOMS TPEYroJIbLHUKOB, Ko3(duuueHta moaolus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYroJbHUKOB. MIMeTh mpeacTaBieHHE O
npeoOpa3zoBaHuM TON00MS M O MOA0OHBIX (urypax. Ilonap3oBatbesi npu3HAKAMU
nojo0usl TPEYroJbHUKOB NPHU PEIIEHUU TeOMEeTpUYecKHX 3aaad. JlokasplBaTh U
MPUMEHATh OTHOIICHUS MPONOPLUUOHAIBHOCTA B MPAMOYTOJBHBIX TPEYrOJbHUKAX.
[IpumeHsATh MO100ME B IPAKTUUECKUX 3aa4ax.

BeiBomuth W HMCHONB30BaTh  mOpocTeimme  GopMynbl I IUIOHIATU
TpeyrojibHUKa, NapaiesorpaMma, pomOa u Tpanenuu. Beluucisars (pa3inuHbIMU
cnocobamMu) IUIOWIAAL TPEYroJibHUKAa M IUIOHIAJAM  MHOTOYTOJBHBIX  (QUTYp
(Monp3ysAch, TIE€ HEOOXOAUMO, KaJIbKyJIATOpOM). 3HATh OTHOIICHHME TJIOLIAJeH
NOJIOOHBIX (QUTYp M MPUMEHATh NpH pelieHuu 3anad. [IpumeHsATh nojydeHHbIE
YMEHHS B IPAKTUYECKUX 3aa4ax.

[lonb3oBaThcst Teopemoi Iludaropa s pelieHUs TEOMETPUUYECKUX U
npakTHyeckux 3agady. CTpOUTh MaTEeMaTHYECKYI0 MOJENIb B MPAKTUYECKUX 3ajadax,
CaMOCTOSITEILHO JIeNIaTh YEPTEXK U HAXOJAUTH COOTBETCTBYIOUIUE JJIUHBI.

BnageTs TNOHATHEM BIOUCAHHOTO UM IEHTPAJBHOIO yria, yrjia Mex1y
KacaTeJIbHOM M XOpAOH, OMMCAaHHOW M BIHMCAHHOW OKPY>KHOCTH TPEYroJibHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHSATh UX CBOMCTBA MPH PELICHUU 3a/1a4.

[IpuMeHATh MOJNyYEHHBbIE 3HAHUA HAa NPAKTHUKE — CTPOUTh MaTEMaTHYECKHE
MOJENH IS 3a/1a4 PEAIbHOW KU3HHU U MPOBOAUTH COOTBETCTBYIOIIUE BBIUMCIIEHUS C
OpUMEHEHHEM TOJ00US Y TPUTOHOMETpUM  (MOJB3YSACh, TA€ HEO0OXOIUMO,
KUIBKYJIATOPOM).

K xonmy oOydenus B 9 kiacce oOy4aroniuics Moxy4yuT CIEAYIOUUE MPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, YMETh HAaXOIUTh C HUX
NOMOIIBIO PA3IUYHBIC DJJIEMEHTHl MPSAMOYTOJIBHOTO TPEYroJIbHUKA («peuieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C TOMONIIBIO KAJIBKYJISITOPA) IJIUHBI U
YTJIBI 1J1s1 HETAOJIMYHBIX 3HaUYCHHM.

[Tonbp3oBaThCs (popMylamMu TPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXIECTBOM JUII HAXOXKIACHHUS COOTHOLIEHHM MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MNPUMEHSITH HX A
HaXO0XJICHUSl PA3JIMYHBIX AJIEMEHTOB TPEYTrOJIbHUKA («PEUIEHUE TPEYroJbHUKOBY),
IIpU PELICHUM TeOMETpUYECKUX 3ajad. [IpuMeHATh NONy4YeHHbIE 3HAHUS IIPU
PEILICHUH MPAKTUYECKUX 3a1a4.

[IprMeHAT, TPUTOHOMETPUIO B 33Jja4aX Ha HAXOXKJICHUE TUIOLIAAN, BEIBOAUTH U
BIIQJIETh TPUTOHOMETpUYECKUMHU (opMylIaMu i IUIOIIAJA  TPEYyroJibHUKa,
napajuiesniorpamma, pom0a, Tpaneuuu, BBIBOJUTh U NpUMEHATh Gopmyny ['epona u
dbopmyny A IIOHIAAN BBITYKIOTO YEThIPEXYTOIbHUKA.



Nmets npencraBieHne 0 TOMOTETUHN, IPUMEHSTh B IPAKTUYECKUX CUTYaALUAX.

Hcnonb3oBaTth TeopeMsbl YeBbl 1 MeHenas ipu peleHuu 3a1ay.

Hcnonp3oBaTh TEOPEMBI O BIOMCAaHHBIX YIVIAX, YIWIAX MEXAY XOpAAMHU
(CexylMMH) U yIiie MEeXJy KacaTeJbHOM W XOpJOW MpHU PELIEHUU F€OMETPUUYECKUX
3amad. Jlokas3plBaTh M NPUMEHSATH TEOPEMBI O IPOU3BENCHUU OTPE3KOB XOpI, O
IIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

BrnageTs nmoHsATHEM KOOPAMHAT HA MJIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSAMOU
Ha IUIOCKOCTU. BraseTs mOHATUAMM YIIIOBOTO KO3(@UIIMeHTa 1 CBOOOIHOIO WIEHa,
NOHMMATh WX TEOMETPUYECKUH CMBICI M CBSA3b YIJIOBOro Kodd@uimeHra ¢
BO3pacTaHMeM U YyObIBAaHWEM JIMHEHMHOW GQYHKUMU. YMETh peliaTb METOJIOM
KOOpJIMHAT 3aJauM, CBS3aHHBIE C NAPAUICIBHOCTBI0 M MEPIEHANKYISIPHOCTHIO
IOPSIMBIX, IEPECEUCHUEM NIPSIMBIX, HAXOXKIEHUEM TOUYEK IIEPECCUCHHUS.

BelBomuTh W BIAaAETh YpPaBHEHHEM OKpYXKHOCTU. Vcmonb3oBath MeETOx
KOOpJIMHAT I HaXOXKIEHUS TMEPECEUCHUM OKpPYKHOCTEN W MpsAMbIX. Braners
dbopMynamMu paccTOSHHMS OT TOYKH JIO0 MPSMOM, IUIOIMIAAM TMapajuieiorpaMMa B
KOOpJIMHATaX, MMETh MOHATHE OO0 OpUEHTUpOBaHHOW mIomaau. Ilomb3oBaThes
METOAOM KOOPJMHAT HA IUIOCKOCTH, MPUMEHSThH €ro MpU PEUIEHUH F€OMETPUUECKUX
U TpakTHYeckux 3amad. IIpumeHATr MeTOA  KOOpAMHAT B  MPAKTHUKO-
OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Bnagete noHATHEM BEKTOpa. YMEThb CKIAAbIBaTh M BBIYUTATh BEKTOPSI,
YMHOKaTh Ha YHCJIO, BIAJETh IPABHIAMU TPEYTrOJIbHUKA W IapajjiesiorpaMma.
Bnagete NpakTHYECKHMMHM HMHTEPIPETAUUsSIMH BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpJAMHATaMu BeKTOpa. DBrnaxerp CI0O)KEHHMEM M BBIYUTAHUEM BEKTOpPOB,
YMHOKEHHEM BEKTOpPa Ha YMCJIO B KOOPJAMNHATAX.

WNmets npexacraBinenue o 0asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpPBl CHUJ C  IIOMOIIBIO  MPOCHUPOBAHUSI U
TPUTOHOMETPUYECKUX  COOTHOUIEHUM. [IpUMEHATP MOJydYeHHblIE 3HAHWS B
npocTeNuX pU3NIEeCKUX 3aJauax.

Biagerp NOHATHEM CKAIAPHOIO IPOM3BEIACHUS BEKTOPOB, IIOHUMATh €ro
IF€OMETPUYECKUN CMBICI U YBEPEHHO IIOJIb30BATHCS €TI0 BBIPAKEHUEM B JE€KAPTOBBIX
KOOpAMHATax. 3HaTh TUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHUS U €0 CBSI3b C
IpoeupoBaHueM. I IpuMeHATs CKaIsIpHOE ITPOU3BENECHUE BEKTOPOB ISl HAXOKICHUS
JUIMH W yIJOB. PemaTe reoMeTpuyeckue 3aadyd C IOMOIIBI0  CKaJISIPHOTO
nmpousBeneHusa.  Mcmonmb30BaTh  CKAISIPHOE  IIPOM3BENEHME  BEKTOPOB B
anreOpanvecknx U PU3NYECKUX 3a]auax.

Bramerp NOHATHMSAMM NPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI 1yTH OKPYKHOCTH M PaJHMaHHOW MEphl yria, BBIUMCIATH IUIOMIANb Kpyra u
ero 4vacted. [loHnmmarhe cmbicn uucna 7. [IpUMEHSATH NOJNIyYEHHBIE YMEHHS MU



pElICHUH MpaKTUYECKUX 3a7ad. 3HAThb HCTOPUYECKHE CBEIEHUS 00 H3MEpEeHuu
JUIUHBI OKPYKHOCTH U IUIOIIAAU Kpyra.

Wmets npeacTaBieHne o npeoOpa3oBaHuU MIIOCKOCTH, O IBWKeHUsAX. HaxoauTh
OCH, ILIEHTPbl CUMMETpPUM (UTyp, LEHTPHl MOBOPOTA, HAXOAUTH KOMIO3ULUU
npocredmux mnpeoOpazoBaHuidl. [IpyUMeHATh ABMXKEHMS IUIOCKOCTH MPU PEIICHUU
reOMETPUUYECKUX 3a/ay.

IIprMeHATh TOJIyYEHHBIE 3HAHUSA Ha IIPAKTUKE — CTPOUTH MaTEMaTHYECKue
MOJIENIN IS 3a7a4 peaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIYMCICHUS C
OpUMEHEHHUEeM MoJ00Musi M TPUTOHOMETPUYECKUX (PYHKIMH (MOdb3ysch, TIe
HEO0OXOUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne n/m P Konrpoiabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBoicTBa 28 1 brbmmorexa [OK
p yp ' https://m.edsoo.ru/78c146¢4
N3mepenune reoMeTpuIecKuX BETHIUH
bu6moreka [IOK
2 T 19 1
PEYTOTLRIEH https://m.edsoo.ru/78c146¢4
3 [TapannensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMoyroabHBIEC TPEYTrOILHUKN 7 bubmorera [IOK
pAMOYL peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
5 r 5 1
COMCTPHHCCKHE HepaseHCTRa https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 tTouek. [locTpoeHHs ¢ TOMOIIBIO UPKYIIS 18 1 bubmmorera [JOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
U JIMHCHKH
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIMS 10 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne n/mm Konrpoubnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
. bubnuoreka [JOK
1 4 22 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 Tonotue 16 1 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
IT 1 1
3 FIOTHA® 6 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CB3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpeHME, 0600IIEHNEe, CHCTEMATH3AITIS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KosunyecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm KonrtpoJsbnbie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 P 22 1
CUICHHIE TPEYTOIBHHIKOB https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 Hpas 12 ! https://m.edsoo.ru/dddde230
bu6moreka [IOK
M 1 1
3 CTOM KOOpAHHAT 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 ! https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> JUTHHA OKPYKHOCTH H IIOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBiKenHs II0CKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHue, 0600ImIECHNE, 12 1 bubnunoreka [JOK
cUCcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos
Ne [ara DJIeKTpOHHbIe I poBbIe
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuorexa [JOK
pa3BUTHS TEOMETPUU https://m.edso0.ru/925af86b
HavansHbie TOHSITHS

2 reomeTpun. Touka, mpsiMast 1 Bubamorexa [IOK

pHit > 1P ’ https://m.edso0.ru/659c4331
OTpE30K, JIy4
HavansHbie TOHSITHS
3 reoMmerpun. Touka, mpsiMast 1 brbmorexa [TOK
pis. e ’ https://m.edsoo.ru/20bael2a
OTpE30K, JIy4
ITousaTue 06 akcuome,

4 TeopeMe, I0KA3aTebCTBE, 1 bubnuoreka [JOK
OIpECICHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HAKe
Bsaumnoe pacnonoxeHue

5 TOYeK Ha npsMoi. 3mepenue 1 bubmuoreka [JOK
JUTMHBI OTpE3Ka, pacCTOSTHUE https://m.edso0.ru/92b776f1
MEXAYy TOUYKaMU
Bsaumnoe pacnonoxeHue

5 TOYEK Ha npsmMoil. 3mepenue 1 bubnunoreka [JOK
JUIMHBI OTPE3KA, PACCTOSIHUE https://m.eds00.ru/9c500788
MEXy TOUKaMHU

7 B3aumHoe pacnonoxenue 1 bubnuorexa [IOK
TOYEK Ha npsamoil. M3mepenue https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

JJIMHBI OTPE3Ka, paCCTOAHUC
MCXKY TOYKaMU

[TonymnockocTs U yroJ. Bunbl

bu6mmoreka [IOK

8 Y|
YIJI0B. KISMEPEHHC BT https://m.edso0.ru/36862bf3
yTJIOB
TlonymnockocTts 1 yroi. Buabl

9 no}l;n Usme eHI/Iey;em/mpm)1 bubmorexa [IOK
yHIOB. P https://m.edsoo.ru/21ce4ff2
YTIIOB
TlonymnockocTts 1 yroi. Buabl

10 no}l;n Usme eHI/Ie}:eJ'II/I‘—II/IHJI bubmorexa [IOK
yr ' P https://m.edsoo.ru/ce214e34
VTJIOB
BepTI/IKaJ'IBHBIe U CMCKHBEBIC

11 nel. [lapamiensHbie 1 bubmmorexa LOK
YIJIBL 11ap https://m.edsoo.ru/7399faea
MEPIECHANKYIISAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

12 1. [TapasuienbHbIe 1 bubmmorexa LOK
yrIeL- Hap https://m.edsoo.ru/5c2c0dff
MEPIECHANKYIISAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

13 nel. [TapasurensHble U Eubmorexa HOK
yrJIRL- Hap https://m.edsoo.ru/4a4bf678
MEPIEHANKYIIAPHBIC TPSMBIE
BeprukanbHbie B CMEKHBIC

14 11, [TapasutensHble U Eubmorexa HOK
yrJIpL- Hap https://m.edsoo.ru/84ee61de
MEPICHIUKYIISPHBIC TPSMbIC
BeprukanbHbie B CMEKHBIE

15 nel. [lapaiensHele U Eubmorexa OK
yrJIpL- Hap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIISPHBIC TIPSMbIE

16 buccekrpuca yria bubmorexa LIOK

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
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bubnuoreka [IOK

o buccexrpuca yria https://m. eds00.ru/557998af
bubnuorexa [JOK

18 brccexcrprica yria https://m.edsocI)_.[ ru/5ea89182

19 Jlomanas. Buabl JOMaHBbIX. bubnuorexa [JOK
JlnHa ToMaHOU https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl JOMaHBbIX. bubnuorexa [JOK
JnuHa nomaHou https://m.edsoo.ru/91fe52bc
Muoroyronsauku. [Tepumerp

21 MHOroyroJjeHuKa. [Ionsatue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/0Oaab8dfc
MHOTOYT'OJIbHUKaX
Muoroyronsauku. [Tepumerp

99 MHoOroyrojbHuka. [ToHsTue o bubnuoreka [IOK
BBIMYKJIBIX U HEBBIMTYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [Tepumerp

23 MHoroyrojibHuka. [Tonstue o bubnuorexa [JOK
BBIMYKJIBIX U HEBBIMYKJIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [Tepumerp

24 MHOroyrojsHuka. [Ionstue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
MHuoroyronsHuku. [lepumerp

o5 MHoOroyroJjpeHuka. Ilonarue o bubnuorexa [IOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOTOYTI'OJIbHUKAX

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



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
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26 HNHCTpyMEHTBI 111 U3MEPEHUN bubnuorexa [IOK
U [TIOCTPOCHUH https://m.edso0.ru/333ech98

97 HNHCTpyMEHTBI 111 U3MEPEHUN bubnuorexa [JOK
U ITIOCTPOCHUHU https://m.edso0.ru/26b0a806
KonTtposnsHas paboTa o teme
"Hauana reomerpumn.

28 [Ipocrenmme reomeTpudecKue bubnuorexa [JOK
(burypsl u uX CBOICTBA. https://m.edsoo.ru/aalb7981
N3mepenune reoMeTpu4ecKux
duryp"

Menunana, 6GuccekTpuca u bu6mmoreka [IOK

29
BBICOTA TPEYTOJIbHUKA https://m.edso0.ru/9ae97099

30 Menunana, 6GuccekTpuca u bu6moreka [IOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyroJbHUKOB Bubnmorexa [JOK

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

32 [TepBrIit 1 BTOPOU MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJILHUKOB https://m.edso0.ru/0f5d60af

33 [TepBrIit 1 BTOPOil IPU3HAKU bubnuoreka [JOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [TepBriit 1 BTOpOil MpU3HAKU bubnuoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/34f8650e
[TepBrIit 1 BTOPOil IpU3HAKU bubnunoreka [JOK

35
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
IlepBrlii 1 BTOpPOI IPU3HAKU bubnuorexa [IOK

36
PaBEHCTBA TPEYTOJIBbHUKOB https://m.edso0.ru/79753cdf

37 PaBHOOeipeHHbIE bubnuorexa [IOK

TPECYTrOJIbHUKHU U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9
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PaBHOOeipeHHbIC bubnuorexa [IOK
38 .
TPEYrOJIbHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOe1peHHbIC bubnuorexa [JOK
39 .
TPEYrOJIbHUKH U UX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [Tpu3Hak paBHOOEIPEHHOTO bubmmoreka [IOK
TpEyroJabHUKA https://m.edso0.ru/480b3c40
41 [Ipu3Hak paBHOOEAPEHHOTO bubnuorexa [JOK
TpEyroJabHUKA https://m.edsoo.ru/bf564ab7
42 Tpernii npu3HaK paBeHCTBA bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/h4229637
43 Tperwnii npru3HaK paBeHCTBA bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperwnii npru3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
@uUrypsl ¢ 0CeBO
cummetpuei. [Ipumepsl bubnuoreka [IOK
45 CHUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MHUpe
@uUrypsl ¢ 0CeBO
46 cummetpuei. [Ipumepsl bubnuoreka [JOK
CUMMETPHUHU B OKPYKaAIOIIEM https://m.edsoo.ru/a48cfOcd
MHUpe
47 KonTtponbHas padoTa o teme bubnunoreka [JOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a%a78
bubnmoreka [JOK
48 HapanaenbHOCTE MPAMEIX https:// m.edsocI)_.[ ru/a081482d
49 CBoiicTBa U IPU3HAKU bubnmoreka [JOK

MapaJlICJIbHBIX ITPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U IpHU3HAKU bubnuorexa [JOK
NapaJuICIbHBIX MPSAMBIX https://m.edso0.ru/75899b52
51 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
NapaJuICIbHBIX MPSAMBIX https://m.edsoo.ru/e0fde699
52 CBoiicTBa U IPU3HAKH bubnuorexa [JOK
MapaJuIeIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edso0.ru/070fd7db
54 CBoiicTBa U IPU3HAKH bubnuotexa [JOK
MapajuIeIbHbIX MPSAMBIX https://m.edso0.ru/5¢90c339
55 CymMma yrioB TpeyrojbHHKa bubamorera LOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yriioB TpeyroJibHUKa Bu6amorexa [IOK
https://m.edsoo.ru/7af6d9e6
57 Brenraue yribl TpeyrojibHUKa bubamorera LOK
https://m.edsoo.ru/bc409f4f
58 Brenraue yribl TpeyrojibHUKa Bu6mmorexa [JOK
https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YTIJIOB
59 MHOTOYTOJIbHUKA U CyMMa bubnuoreka [JOK
BHEIIHUX YIJI0OB BBIIYKIIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YTTIOB
50 MHOTOYT'OJIbHUKA U CyMMa bubnunoreka [JOK
BHEILHUX YIJIOB BBIIYKIIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CymMMa BHYTPEHHUX YTJIOB bubnmoreka [JOK

MHOTOYTI'OJIbHUKA U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YI'JIOB BBIITYKJIOT'O
MHOT'OYTI'OJIbHUKA

KonTtponsHas paboTa o teme

bu6mmoreka [IOK

2 "T1 .
0 APALICILHOCTE CyMﬁ{a https://m.edso00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3Haku paBeHCTBA
63 MPSIMOYTOJIHLHBIX bubmiorexa HOK
PAMOYT https://m.edso0.ru/330d63ff
TPEYrOJIbLHUKOB
[Ipu3Haku paBeHCTBA
64 MPSAMOYTOJIBHBIX bubmorera [JOK
PAMOYE https://m.edsoo.ru/0e1544dc
TPEYrOJIbHUKOB
65 [TepnieHgUKYIISIp ¥ HAKIIOHHAS bubmorera [JOK
PHCHAMKYIAP https://m.eds00.ru/957310000000000
CBOMICTBO M€IHAaHEI
66 MPSAMOYTOJIbHOTO bubnuoreka [IOK
TPEYroJIbHUKA, POBEAEHHOMN https://m.edsoo.ru/b34a450e
K TUIIOTEHY3¢e
CBOMCTBO MeIUAaHbI
MPSAMOYT'OJILHOTO bubnuoreka [JOK
67 ..
TPEYroJIbHUKA, MPOBEAEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3¢e
[IpsiMOyToIBHBIM
68 TPEYTOJBbHUK C yriioM B 30 bubmotera [JOK
peyr 4 https://m.eds00.ru/52b57d0f
rpaaycoB
ITpssMoyronbHBIM
69 T pe OJ}IIEHI/IK ¢ yriaom B 30 bubmorexa HOK
peyr g https://m.edsoo.ru/aec6d443
rpaaycoB
70 CooTHOIIEHHS MEXIY bubnuorexa [IOK
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CTOPOHAaMH U yIrJlaMu
TPEYroJIbHUKA

https://m.edsoo.ru/95db41f7

COOTHOIICHUS] MEXKTY

bu6mmoreka [IOK

71
CTOPOHant 1 yrIamu https://m.edso0.ru/5ea388d0
TpPEYyroJibHUKA
HepaBeHcTBO TpeyroJyibHUKA.
72 HepaBeHCTBO op J?I’II:IHe brbamorexa [OK
P . 8 https://m.edso0.ru/50fa9985
JIOMaHOH
HepasenctBo mexy
73 MEPIEHIUKYIISIPOM U bubnuoreka [IOK
HaKJIOHHOH. PaccTosHue ot https://m.edsoo.ru/7284chde
TOYKH 10 MPSIMOM
KonTponsHas pabora no
temaM "[IpsiMoyroJibHbIE
74 S —— bubnuorexa [JOK
"p o ’ https://m.eds00.ru/85f00be3
I'eomerpuueckue
HepaBeHcTBA"
75 OKpyXHOCTb, XOPJbI U bubnuorexa [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJbI U bubnuoreka [JOK
JIMaMETPbl, UX CBOMCTBA https://m.edso0.ru/02406d49
Bsaumnoe pacnonoxeHue
77 OKPYXHOCTH U IIPSIMOM. bubnunoreka [JOK
KacarenbHas u cexyias k https://m.edso0.ru/00d222d9
OKPYXHOCTH
B3anmMHoe pacnosioxxeHue
P N bubmuoreka [JOK
78 OKPY>KHOCTH U NIPSIMOM.

KacarenpHas u CCKYyIasd K

https://m.edsoo.ru/4f8753bb
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OKPYXHOCTH

B3anmHoe pacrionoxeHue
OKPY>KHOCTH U MPSAMO.

bu6mmoreka [IOK

79
KacarenbHas u cexymas k https://m.edso0.ru/a52f2800
OKPY>KHOCTHU
80 OKpyXHOCTh, BIUCAHHAS B bubnuorexa [JOK
yroa https://m.edsoo.ru/3767ac35
81 OKpyXHOCTh, BIUCAHHAS B bubnuotexa [JOK
yroa https://m.edso0.ru/f019e49b
[ToHsiTHE O TEOMETPUUYECKOM
82 Mecte Touek. [Ipumepsl bubnuoreka [JOK
F€OMETPUUYECKUX MECT TOUYEK https://m.edso0.ru/9bdd6b63
Ha IJIOCKOCTH
[ToHsiTHE O TEOMETPUYECKOM
83 MecTe Touek. [Ipumepsl bubnuoreka [IOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha IIOCKOCTH
84 OnucaHHasi OKPYKHOCTh bubnuorexa [JOK
TpPEyroJibHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OnucaHHasi OKPYKHOCTh bubnuoreka [JOK
TPEYroJIbHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
MeTo1 reOMeTPUUYECKUX MECT
bubmuoreka [JOK
86 TOYEK IPH PEIICHUN
https://m.edsoo0.ru/5894e7a4
TreOMETPHUECKUX 3a/1a4
MeTo1 reoMeTpUUYECKUX MECT
87 TOYEK MPH PELICHUU Bubmmorexa LIOK
PP https://m.edso0.ru/784342d1
F€OMETPUUECKHX 3a]1a4
88 MeTo1 reOMEeTpUUYECKUX MECT bubnuorexa [IOK
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TOYEK IIPU PELICHUU
FeOMETPUUYECKUX 3a]1a4

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

89

Meroa reoMeTpu4eCKUX MECT
TOYEK IIPU PEIIECHUN
r€OMETPHUYECKHX 3a]1a4

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

90

O60cHOBaHUS MPOCTEUITNX
MOCTPOCHUI, 3TAIbI 3a7a41 Ha
MOCTPOCHUSI, PEIICHUE 3a]1a4
Ha MOCTPOCHUE IUPKYJIEM U
JTMHEUKOH

bubmmoreka [{OK
https://m.edsoo.ru/e511d730

91

O60cHOBaHUS MPOCTEUITNX
MOCTPOEHUI, 3TAIbI 3a7a41 Ha
MTOCTPOCHUS, PEIICHUE 33124
Ha MOCTPOCHHE [IUPKYJIEM U
JIMHEHKOH

bu6mmoreka [IOK
https://m.edsoo.ru/f3bfbf74

92

KonTtponsHas padoTa o teme
"OKpYy>KHOCTb.
I'eomerpuueckue mecta
touek. [locTpoenus ¢
MTOMOIIBIO IUPKYJIS U
JIMHEKH"

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

93

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
WUTIOCTPUPYIOIIHNX CBSI3H
MEXAY pa3InYHbIMU TEMaMU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u oboOIIeHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H

bu6mmoreka [JOK
https://m.edso0.ru/38a31139
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MCXKAY pa3jIMUHbIMU TCMaMHU
Kypca

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,

95 WUTIOCTPHA [IUX CBSA3U bubnmorexa LOK
PHpYIO https://m.edsoo.ru/7382bcc4
MEXIY pa3InIHBIMA TEMaMHU
Kypca
[ToBTOpEHue u 06001IEHNE.
Pemenne 3amau,
96 WLTIOCTPUA UX CBS3U bubmmorexa [TOK
pupyrotit https://m.edsoo.ru/a4f457ea
MEXIY Pa3INIHBIMA TEMaMHU
Kypca
[ToBTOpEeHMe 1 0600IIEHNE.
Pemenne 3amau,
97 AJLTIOCTPHA HUX CBSI3U bubmmorexa T[OK
pHpYIo https://m.edsoo.ru/07e567el
MEXy pa3IMYHBIMU TEMaMU
Kypca
[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
98 WILIIOCTPA LIMX CBS3U Eubmorexa HOK
PHPYIO https://m.edsoo.ru/8a4b94e4
MEXy pa3IMYHBIMU TEMaMU
Kypca
[ToBTOpEeHME M 000OIICHNE.
Pemenue 3anau,
99 WUIKOCTPA HUX CBS3U Eubmorexa HOK
PHPYIOH https://m.eds00.ru/397d166b
MEXAY pa3InYHBIMU TEMaMU
Kypca
100 [ToBTOpeHue u oboOIIeHNE. bubnuorexa [IOK

Pemenune 3amay,

https://m.edsoo.ru/c60d778a
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WJUTFOCTPUPYIOLIUX CBSI3H
MEX/y pa3IMYHbIMU TEMaMU

Kypca

Hrtorosast KOHTpOJIbHASA

101
pabora

bu6mmoreka [{OK
https://m.edsoo.ru/fd50754a

[ToBTOpenue u 06001IEHNE.
Pemenne 3amau,

102 WJLTIOCTPUPYIOIIUX CBS3H
MEX]ly Pa3INIHBIMU TEMaMH

Kypca

bubmmoreka [{OK
https://m.edso0.ru/971f7836

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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8 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMM, ero Npu3HAaKu U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
5 [TapamrenorpaMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [TapamenorpaMm, ero nNpu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/4823807b
5 [IpssMoyroasHUK, poMO, KBaApaT, ux 1 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsiMoyroapHUK, pOoMO, KBaApaT, uX bubnuoreka [JOK
7 . 1
MPU3HAKU U CBOMCTBA https://m.edso0.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBapaT, ux 1 bubnnoreka [JOK
MPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpssmoyronpHUK, poMO, KBaJpaT, UX 1 bubnunoreka [JOK
MpPU3HAKU U CBOMCTBA https://m.edso0.ru/a6373aa2
bubnuoreka [JOK
10 Cpeptsst IMHHA TPeYroNbHHKa L https:// m.edsocl)_.[ ru/6elbcbbb
bu6mmoreka [JOK
1 Cpews AMHHA TPCYrobHHKa 1 https://m.edsoo.ru/6b23a4c3
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Tpaneuus. PaBHoGenpenHas

bubmuoreka [JOK

12
Tpaneuus, €€ CBOMCTBA U IPU3HAKH https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoGenpeHHas bubnuorexa [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKH https://m.edso0.ru/17f960ca
bubmmoreka [{OK
14 Hpamoyrosbitas Tpanerits https://m.edso0.ru/3375c8f3
15 Cpennsist TMHUS Tpaneuu bubmorexa HOK
pel parien https://m.edso0.ru/7963a7f5
bu6mmoreka [IOK
)
16 Teopema dareca https://m.edsoo0.ru/342ea505
bu6moreka [IOK
17 Teopema Ganeca https://m.edsoo.ru/a2402d2b
18 Teopema 0 IpOMOPIMOHAIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 mpONMOPLUHOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20 Lerrrp Macc TpeyrobHiica https://m.edsoo.ru/9cbcfo6c
bu6mmoreka [IOK
21 LleHTpaitbHO-CHMMETPHHHEIC PHIYPLI https://m.edso0.ru/8578076a
29 KonTtponbHas pabora no teme bubnunoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Toiobue TpeyroybHUKOB, bubnuorexa [IOK
ko3 duimeHT moaoous https://m.edso0.ru/19400684
24 IToobue TpeyroybHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku nmo1o0us TPEYTrONbHUKOB bubmiorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuoreka [JOK

26 [lpusHaxi 10700K3 TpeyrOBHHKOB https://m.edsoo.ru/8db11ff7
bubnuorexa [JOK
27 [Tpu3naku mogo0ust TPEYrOILHUKOB httos://m.e dSO(])_.[ru 19ed11d5h
bubnuorexa [JOK
28 [lpusHaxy 1000KA TpeyrOBHHKOB https://m.edsocI)_.[ ru/152d2193
bubnuorexa [JOK
29 TpHsHaKH NOAOOHS TPEYTOBHIKOR https:// m.edsocl)_.[ ru/23dc95f1
bubnuoreka [JOK
30 TpHsHaKH NOAOOH TPEYTOBHIKOR https:// m.edSO(])_.[ ru/8d1d9d1i6
31 [Ipumenenue mogo6Ust P pelIeHUH bubnuoreka [IOK
MPAaKTHUYECKUX 3a/1a4 https://m.edso0.ru/d97bf297
32 [Ipumenenne moo00us MPH PEIICHUN bubnuorexa [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [IpuMeHnenne moo0us PH PEIICHUH bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [IpuMeHnenne moo0us PH PEIICHUH bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [IpuMeHnenue moao0us MPH PEIICHUH bubnuoreka [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [IpuMeHenue moao0us MpU PEIICHUH bubnunoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenue noHsaTus npeoOpa3zoBaHus bubnnoreka [JOK
moAo6us 1 MoA0OHBIX GUTyp https://m.edsoo.ru/aaf7e944
38 KonTponeHas paboTa o teme bubnuoreka [IOK
"[Tomo6ue" https://m.edsoo.ru/89c3236d
39 [Tonsitue momaau. CBoiicTBa bubnuoreka [JOK

IUIOIIAJIeH TeOMETPHUECKUX GUTYP

https://m.edsoo.ru/7af5b92e
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40 [Tonstue momaau. CBoiicTBa bubmuoreka [JOK
IUTOIIAJICH TEOMETPHUECKUX (PUTYP https://m.edsoo.ru/37a176¢c0
41 [TonsTue mmomanu. CBoicTBa bub6mmoreka [{OK
IIoUaie reoMeTpuyecKux puryp https://m.edso0.ru/6004265a
IIpocreitmue dhbopMyIIsl I IUIOMIAAN
42 Tpe OJ'II)HI/IKa(bHI; 'Znnenor aMMa bubmorexa HOK
peyr - 11ap p ’ https://m.eds00.ru/596a1d0e
pomba u Tpanenun
TIpocreitmue dhbopMyIbl I IUIOMIAIN
43 Tpe OJII)HI/IKaq)Hz 'Znnenor aMMI: " bubmiorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpanenun
TIpocreitmue hbopMyIsl I IUIOMAIN
44 Tpe OJ'II)HI/IKa(bHIZ Znﬂefor aMMI: " bubmorera [JOK
peyr - 11ap p i https://m.eds00.ru/9732274d
pomba u Tpanenun
TIpocTeitmue hbopMyIbl I IUIOMAIN
45 Tpe OJII)HI/IKa(bHI; z.]mefor aMMI: ! bubmorexa OK
peyr - 11ap p ? https://m.edso0o.ru/e6458963
pomo0a u Tpanenuu
TIpocreitmue hbopMyIsl I IUIOMAIN
46 Tpe OJILHI/IKa(bHI; :nnefor aMMI: ! bubmorexa LOK
peyr - 11ap p ? https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
TIpocTeiimume hbopMyIiIbl I IUIOMAAN
47 Tpe OJ'ILHI/IKa(bHI; ;’Jmefor aMMI;I " bubmorexa LHOK
peyr - 11ap p ’ https://m.edsoo.ru/eb691e04
pomba u Tpaneuuu
IIpocreiime GopMyIibl I ILUIOIAAN
48 Tpe OJ'ILHI/IKa(sz :JIJIleOF aMMI;I " bubmorexa LIOK
peyr - 11ap p ? https://m.edsoo.ru/8b93cfba
pomba u Tpanenuu
IIpocreiimme hopMyIIbl 1T ILIOMIAINA
P Qopmyei 1 Hal bubnuoreka [JOK
49 TPEYTrOJbHHUKA, apajlIeIorpaMma,

pomba u Tparnenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimme GopmyIbl s TUIOIA TN

50 TPEYroJbHHUKA, apajljieiorpaMma, Bubmmorexa LIOK
poMGa i Tpanerm https://m.edsoo.ru/a3fobeld
bubnuorexa [JOK
>1 Tlnomau monobHbix Guryp https://m.edsocI)_.[ ru/d8638f34
bubnuorexa [JOK
52 Tlrowazei MoA0GHELX GHryp https:// m.edSO(])_.[ ru/2383022e
bubnuorexa [JOK
53 Tlrowazei MoA0GHELX GHryp https:// m.edSO(])_.[ ru/See2a7d4
54 KonTponbHas paborta no teme bubnuoreka [IOK
"ITnomans" https://m.edso0.ru/05f10573
bubnuoreka [IOK
> Teopewa Iugaropa https:// m.edso;I ru/7f631f27
56 [Ipumenenne Teopemsl [Tudaropa bubnuoreka [IOK
MPU PELICHUH MPAKTUYECKUX 3a/1a4 https://m.edso0.ru/4829510
57 [Ipumenenne Teopemsl [Tudaropa bubnuoreka [IOK
MPU PEIICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MPU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edso0.ru/396250fc
59 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MpU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopems [Tudaropa bubnnoreka [JOK
MPpU PEUICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 IIponoprmoHanbHBIE OTPE3KHU B bubnnoreka [JOK
MIPSAMOYT'OJIBHOM TPEYrOJIbHUKE https://m.edso0.ru/012ee582
62 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
MIPSAMOYT'OJIBHOM TPEYrOJIbHUKE https://m.edsoo.ru/al15549ea
63 [IponopuroHanbHBIE OTPE3KU B bubnuoreka [IOK
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IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuroHanbHbIE OTPE3KU B bubmorexa [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK
NPSAMOYTOJIbHOM TPEYT OJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOTO yria brbmmorexa [OK
poTo yr https://m.edso0.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
68 KOTaHT'€HC OCTPOTO yria bubamorexa [JOK
poro yr https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYroIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTO yria bubamorera LOK
POTO T https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA
70 Tpuronomerpudeckue GyHKIIUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpudeckue GyHKIIUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTtponbHas pabora no teme
72 "Teopema ITudaropa n Havyana bubmorexa HOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPUHU
73 BnucanHubie U IEHTpaIbHBIE YTIIbI bubmmorexa [JOK
Hewtp r https://m.edsoo.ru/ae5f890d
74 Bnucanuble U IeHTpaIbHBIE YTIIbI bbmmorexa [JOK
Hertp r https://m.edsoo.ru/d0233fa0
75 BrivcaHHBIE M IEHTPAJIBHBIE YIJIBI bubnuoreka [IOK
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https://m.edsoo.ru/ccaeedb0

76 Bnucanubie u IEHTpaIbHBIC YTIIbI Bubmmorexa LIOK
Hewtp - https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTelIbHOU U XOpI0il bubmorexa HOK
» PA https://m.edsoo.ru/775efa2f
78 VYron Mexy KacaTeIbHON M XOPI0H Bubnuorexa LIOK
o P https://m.eds00.ru/09166b3d
79 VYTibl MeXy XOpJaMu U CEKYITUMU bubmorexa HOK
Ay XOPA Y https://m.edso0.ru/022e729c
80 VYTIIbI MEXIY XOPJIaMU U CEKYIITUMHU bubmorexa TOK
Ay XOpX Y https://m.edsoo.ru/84a32a80
81 Brncannbie 1 ONTMCaHHBIC bu6moreka [IOK
YEeTBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
82 Brncannbie 1 onMCaHHBIC bubmuorexa [JOK
YEThIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBolicTBa M MPU3HAKUA BIUCAHHOTO bubnuoreka [IOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBolicTBa U MPU3HAKUA BIIMCAHHOTO bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBolicTBa M MPU3HAKUA BIMCAHHOTO bubnuoreka [JOK
YEeThIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
CBoiicTBa M IPU3HAKU BIMCAHHOTO bubnnoreka [JOK
86 "
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacroiioxkeHue 1Byx bubnuoreka [IOK
OKPYKHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxenue IByx bubnuoreka [IOK
OKPYKHOCTEN https://m.edso0.ru/42da86f2
89 Kacanune okpyxHocrein bubnuoreka [IOK
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https://m.edsoo.ru/4cbf4ff9

90 Kacauue ok HOCTEHN bubmorera [JOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01ue KacaTelbHbIE K ABYM bubnuorexa [JOK
OKPYXHOCTSIM https://m.edsoo0.ru/d2151a62
KontponsHas padota o teme "YTiibl
92 U YETBIPEXYIOJIBHUKA, CBSI3AHHBIE C bubnmorexa LHOK
pexyt | ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 0606meHue. Peenue
93 3a51a4, WUTKOCTPU [IUX CBA3U bubnmorexa LOK
’ PHPYIO https://m.edsoo.ru/74d89ab9
MEK]Ty Pa3IMIHBIMKM TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
94 3a51a4, WUTFOCTPU IIUX CBS3K bubmorexa LOK
’ PHpYIO https://m.edsoo.ru/6d05bcd8
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
95 3a7a4, WUIFOCTPU UX CBSI3HU bubmiorexa HOK
719, prpyIom https://m.eds00.ru/51013847
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue
96 3a7a4, WUIFOCTPU UX CBS3U bubmmorexa [IOK
Aat, PHpYIom https://m.edso00.ru/248181a0
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpeHue u o6o6menHue. Pemenue
97 3a7a4, WUIFOCTPUPVIOLINX CBI3U bubmorexa [IOK
Aat, pHpyIom https://m.edsoo.ru/dad15fdc
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
98 3a7a4, WIIIOCTPUPYIOIINX CBI3U bubmnorexa [IOK
Aat, pHpyIom https://m.eds00.ru/6a69702b
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
99 IToBTOpenue u o6oOmmeHue. Pemenne bubnuoreka [IOK

3aia4, HJUTIOCTPUPYIOLIUX CBA3U

https://m.edsoo.ru/0f5b4b87
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MCXKAY pa3JIMYHbIMU TCMAaMH KypCa

[ToBTOpenue u o6o0menue. Pemenne

100 1 bubmmoreka [{OK
3a/at, WITHOCTPUPYIOIMX CBASH https://m.edsoo.ru/7942fc3c
Memny pa3HHqHBIMH TECMaMHUu Kypca
bubmmoreka [{OK
101 Hrorosas koHTpoJsbHAs paboTa 1 httos://m.eds00.ru/c2695¢10
1o [ToBTOpenue u 0606meHue. Peenue . Butnorexa LK
3ajiat, HTIOCTPUPYIOIIX CBA3H https://m.edsoo.ru/b4981045
MG)KI[y pa3J'II/I‘-IHBIMI/I TEMaMHUu Kypca
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Kontposbusbie | IIpakTnueckue
n/n Bceero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 CuHyc, KOCHHYC, TaHT€HC YIIoB OT 0 1 bubnnorexa [JOK
no 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuorexa [JOK
TOXJIECTBO https://m.edsoo.ru/aba8dd52
bu6moreka [IOK
3 o 1
OPMYIIS! NPHBCACHIA https://m.eds00.ru/98813486
bu6moreka [IOK
4 D 1
OPMYIET IPHUBCHCHHIA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
eOpEMa CHHYCOB https://m.edso0.ru/820ebf06
bubmuoreka [JOK
8 T 1
eOpeMd CHIyCOB https://m.edso0.ru/000dd68f
Pemenne nmpakTudeckux 3aaay ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmorexa HOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Penienne npaktuueckux 3aaay ¢
bu6mmoreka [JOK
10 HCII0JIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPECMbI CUHYCOB

https://m.edsoo.ru/ed170337
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Pewrenne npakruyeckux 3amad ¢

11 HCIIOJIB30BAaHUEM TCOPEMEI bubmotera [JOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemrenne npakruyeckux 3amad ¢
12 HCIIOJIE30BAHUEM TEOPEMBEI bubmorexa HOK
p https://m.edso0.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIbl It
13 HJII)O A T : OJ'IBHI/IK%,) A bubmmorera [JOK
tHazu Tpeyr ’ https://m.eds00.ru/009bf17e
napajuiesiorpamma
Tpuronomerpuyeckue GopMybl It
14 HJI'I)O agu T : oanI/IK(i) A bubmorexa TOK
[Ham Tpeyr i https://m.edsoo.ru/3479efa2
napajuiesiorpamma
Tpuronomerpuyeckue GopMybl It
15 HJI'I)O amu T : OJ'II)HI/IK(Ell) A bubmorexa OK
HHaH Tpeyr ’ https://m.edsoo0.ru/c9e4273f
napajuiesorpaMmma
Tpuronomerpuueckue ¢GOpMYIbL I
16 HJII)O amu T : OJILHI/IKE: . bubmorera [JOK
HaH Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpaMmma
bu6mmoreka [IOK
17 (0] r
OpMyJIa 1 cpona https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 (6)) r
OpMyJia 1 cpoHa https://m.edso0.ru/8fb80467
bubmuoreka [JOK
19 (6)) r
OpMyJia 1 cpoHa https://m.edso0.ru/03b9324c
20 dopmyrna IIIOIIAIU BBIITYKJIOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso0.ru/e20462b0
21 dopmyrna IIIOIIAIU BBIITYKIOTO bubnuoreka [IOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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KonTtposnsHas paboTa o teme

bubmuoreka [JOK

22 "Pemenue TpeyroibHUKOB" https://m.eds00.ru/71316455
23 Xopsl ¥ TI0I00HBIE TPEYTOJIBLHUKHU B bubnuorexa [JOK
OKPYXHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB bubnuorexa [JOK
XopXa https://m.edso0.ru/9a6b9583
o5 Teopema 0 Ipon3BEAECHUN OTPE3KOB bubnuorexa [JOK
XopXa https://m.edso0.ru/3280910d
26 Teopemsl 0 MPOU3BENECHUH OTPE3KOB bubnnorexa [JOK
CEKYILHX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 MPOU3BENEHUH OTPE3KOB bubnuoreka [IOK
CEKYILHX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajpaTe KacaTeabHOM bubamorera LOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBajpaTe KacaTeabHOM Bubmmorexa [JOK
https://m.edsoo.ru/d6df6c82
30 Teopembl UeBbl 1 Menenas ft?[i?/?;f:i(;groullé 218dfa
31 Teopembl UeBsl 1 Menenas Et?{i?;lr?:cizgﬁll; 63c1be
32 Teopembt UeBsl 1 MeHnenas Et?i?;;f;igﬁila&aw
bubnnoreka [JOK
33 Honssmite o romoteriin https:// m.edsocl)l. ru/14e624fd
34 KonTponeHas paboTa o teme bubnuoreka [IOK
"IToroOue TpeyronbHUKOB" https://m.eds00.ru/15177855
35 VYpaBHeHHE NPSAMON Ha MIOCKOCTH. bubnunoreka [JOK

YrnoBoit k03 HULHEeHT U CBOOOTHBIH

https://m.edsoo.ru/2dcfadéb
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YJICH, UX FCOMCTpI/I‘{eCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA IJIOCKOCTH.

N . bubnuorexa [JOK
36 vy 0
TI0BOH KOIpuieHT HUCBO OB https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPHUYCCKUN CMBICT
[TapannensHOCTD M
37 MEePIEHINKYIISIPHOCTD MPSMBIX (depe3 bubnmorexa LOK
P " b P P https://m.eds00.ru/6d686658
YTI10BOM KO3 (HULIUEHT)
bu6mmoreka [IOK
38 YPaBHEHHE OKPYKHOCTH https://m.edsoo0.ru/1658a6fd
Haxoxnenue nepeceueHui
39 OKPYKHOCTEN U MPSAMBIX B bubmorexa LOK
PYy# p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxnenue nepeceueHui
40 OK HOCTEH U MIPSIMBIX B bubmmorexa [OK
Py P https://m.edso0.ru/5777b234
KOOpJAMHATAX
A1 dopmysia pacCTOSHUSA OT TOUKH JI0 bubnuoreka [IOK
NpAMOM https://m.edsoo.ru/5ffdeecd
ITnomans mapasieirorpaMma B
42 KOO mniaTa; HOHHTI/IIC) 00 bubmnorexa [JOK
P » https://m.edsoo.ru/19f84dae
OPHEHTUPOBAHHOM TUIOIIAN
IIpumeHenne MeTo1a KOOPAUHAT B
43 npaKTI/IquKI/I-o I/Ief{TI/I O]l:fHHbIX bubmorexa LIOK
p p p https://m.edsoo.ru/7b10a3a5
FEOMETPHUYCCKHX 3a/1auax
44 KonTtponsHas pabora no teme bubnunoreka [JOK
"Meron koopauHat" https://m.edso0.ru/b1271082
bu6mmoreka [JOK
45 B
CKTOPBI Ha TUIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CnosxeHne ¥ BBIYUTAaHUE BEKTOPOB — bubnuoreka [IOK
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IIpaBUJIA TPEYTOJIbHUKA U
napajuiesorpamma

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

CnoskeHne U BEIYUTaHHE BCKTOPOB —

bubmmoreka [{OK

47
HbaBtLia TpeyroJibHitka https://m.edsoo.ru/01d8e6al
napajuiejorpamma

bu6mmoreka [IOK

48 h%

MHOICEHIE Bekropa Ha Ao https://m.edso0.ru/e540d478
bu6mmoreka [IOK

49 K

OCOPHATEL BeiTopa https://m.edso0.ru/2278518f
CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB,

50 HO’KCHHE BEKTOPA Ha YHCJIO B bubmorexa OK
™ P https://m.eds00.ru/c492667b
KOOpIMHATaX
CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB,

51 HO’KEHHE BEKTOpa Ha YHCIIO B bubamorera LOK
™ P https://m.edso0.ru/2560ab87
KOOpJIUHaTax

59 [IpuMeHeHne BEKTOPOB B (PU3HKE, bubnuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [JOK
Paznosxenust BEKTOPOB 10 6a3ucy https://m.eds00.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubnuorexa [JOK
Paznoxxenust BEKTOpOB 110 6azucy https://m.edsoo.ru/cfe5295e

55 [Tonsatue o 6a3uce (Ha MIIOCKOCTH). bubmuoreka [JOK
Paznoxxenust BEKTOpOB 110 6azucy https://m.edsoo.ru/e1a50237
CkansipHO€ MPOU3BEACHNUE BEKTOPOB,

56 TE€OMETPUYECKUNA CMBICIT U bubnuoreka [IOK
BBIpa)KCHUE B IEKapTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpIuHaTaxX

57 JAMcTpuOyTUBHOCTD CKAJIIPHOTO bubnuoreka [IOK
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MPOU3BEICHUS

https://m.edsoo.ru/0bcd3387

CkansipHOo€ NMpou3BEJICHUE U

bubmuoreka [JOK

58
MIPOELUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaIsIpHOTO
59 MIPOU3BEACHUS BEKTOPOB TSI bubnuotexa LIOK
p P https://m.edso0.ru/9d7b1240
HAaxXOJICHUS JITUH U YTJIOB
[IpuMeHeHne CKaIsIpHOTO
60 MIPOU3BEICHUS BEKTOPOB IS bubmorexa HOK
P P https://m.eds00.ru/99791584
HaxXOJICHUS JITUH U YTJIOB
[IpuMeHeHne CKasIpHOTO
61 MIPOU3BEICHUSI BEKTOPOB IS Bubnuorexa LTOK
p P https://m.eds00.ru/894c1248
HaxOXXJICHUS JITUH U YTIJIOB
62 Pemenne reomerpruyueckux 3aaay ¢ bu6moreka [IOK
MOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpruyueckux 3aaay ¢ bubnuoreka [IOK
MOMOIIBIO CKAJISIPHOTO MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonTtponpHas padoTa o teme bubnuoreka [JOK
"Bektopsr" https://m.edso0.ru/55678a9d
65 [IpaBubHBIE MHOTOYTOJIBHUKH, bubnuoreka [JOK
BBIYMCIIEHUE UX IIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYT'OJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edso0.ru/2517463d
67 [IpaBunbHbIE MHOTOYT'OJIBHUKH, bubnuoreka [IOK
BBIYMCIIEHUE UX AJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/a16f6e98
69 Yucno © 1 1arMHa OKpYKHOCTH bubmiorexa LIOK

https://m.edsoo.ru/78b4dc48
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bubmuoreka [JOK

70 HHeno T it ATHIa OKPYKHOCTH https://m.eds00.ru/82573¢7
71 JInvHa 1yru OKpyKHOCTH Bubnnotexa LIOK
https://m.edso0.ru/3c2983f9
bub6mmoreka [{OK
72 Jlriza SyrH OKpYIKHOCTH https://m.edsocI)_.[ ru/4eb62ffb
bubmmoreka [{OK
73 Papuannas mepa yria https:// m.edSO(])_.[ ru/d3b68dca
bubmmoreka [IOK
74 Papuannas mepa yria https:// m.edSO(])_.[ ru/e97f0369
75 [Imomane Kpyra u €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Imomane Kpyra u €ro 3J1€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edso0.ru/10a2b760
77 [lnomane Kpyra u €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa u cerMeHTa) https://m.edso00.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 omasei (GUryp, BKIFOYAFOIINX Eubmrorexa HOK
R —. https://m.edso0.ru/1f673d06
Brruncienue nepumMeTpoB u
79 omasei (GUryp, BKIFOYAFOIINX Eubmorexa HOK
>EMEHTHI Kpyra https://m.edsoo.ru/adbcd171
80 KonTposbnas o Teme "J{nuna bubmuoreka [JOK
OKPYXHOCTH U Iuionaab kpyra' https://m.edso0.ru/0353e638
bu6mmoreka [JOK
81 Henpanbias cHMMETPHS https:// m.edsocI)_.[ ru/e63ff8f2
82 LleHTpasibHO-CUMMETPUYHBIE (PUTYPBI Bubmmorexa LIOK

https://m.edsoo.ru/5dbbfd1f
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bubmuoreka [JOK

83 IT
OBopoT https://m.edsoo.ru/a59548ae
bubmmoreka [{OK
84 0]
cepat CUMMETprA https://m.edsoo.ru/de5f1903
[ToBTOpenue u o6o0menue. Pemenne
85 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H Bubnuotexa LIOK
’ https://m.edsoo.ru/46bcel28
MEXIY pa3InIHBIMUA TEMaMH Kypca
86 @urypsl, CHMMETPUYHBIE bubnuorexa [JOK
OTHOCHUTEIILHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bu6moreka [IOK
7 IT i
8 APAJLICIILHIH TICpEHOC https://m.eds00.ru/3b681983
88 IlousaTue IBMKEHMS U €T0 CBOMCTBA bubmorexa [TOK
https://m.edsoo.ru/4bda89ea
bu6mmoreka [IOK
89 P
aBEHCTBO (puryp https://m.edsoo.ru/aba7d464
90 [IposBieHus cMMMETPUH B IPUPO/IE, bubmuorexa [JOK
JKUBOTIMCH, CKYJIBIITYPE, APXUTEKTYPE https://m.edso0.ru/92b823fd
01 Komnoszuin aBKeHUH bubmuoreka [JOK
(Tpocreline mpruMeph) https://m.edsoo.ru/2a4a2ba8
[ToBTOpeHue u o6o6menue. Pemenue
92 3aJ1a4, WILTFOCTPH WX CBA3H bubmmorexa [TOK
At PHpYIOt https://m.edsoo.ru/efefead3
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
93 3aJ1a4, WILTFOCTPH X CBA3U bubmmorexa [JOK
At PHpYIOt https://m.edsoo.ru/c58e409e
MEeXAY pa3uYHBIMUA TEMaMH Kypca
IToBTOpenue u o6oOmenue. Pemenne
bu6mmoreka [JOK
94 3a]1a4, WJUIIOCTPUPYIOIINX CBS3H

MCXKAY pa3JIMYHbIMU TCMAMH KypCa

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



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBTOpenue u o6o0menue. Pemenne

95 3aJ1a4, WUIFOCTPU UX CBA3U 1 bubmorexa LOK
A8 prpytomt https://m.edsoo.ru/a78455c5
Memny pa3J’II/I‘IHI)IMI/I TECMaMHU Kypca
[ToBTOpenue u o6o0menue. Pemenne
96 3a/1a4, WILIFOCTPH LIMX CBS3U 1 bubmorexa [TOK
) pupyto https://m.edsoo.ru/2e7695cf
Memny pa3J’II/I‘IHI)IMI/I TECMaMHU Kypca
[ToBTOpenue u 0606meHue. Peenue
97 3aJ1a4, WUIFOCTPU LIUX CBSA3U 1 bubmmorexa [TOK
; pupy1o https://m.edso0.ru/6383d98a
MC)KI[y pa3J'II/I‘-IHBIMI/I TECMaMHUu Kypca
[ToBTOpenue u o6ob6menue. Pemenne
98 3a51a4, WUTKOCTPU UX CBA3U 1 bubmiorexa HOK
ad, PHpYIOI https://m.edso0.ru/89c5365f
Me>1<)1y pa3J’II/I‘—IHI)IMI/I TEMaMHU Kypca
[ToBTOpenue u o6obmenue. Pemenne
99 3a7a4, WUIFOCTPU X CBS3HU 1 bubmorera [IOK
Aad, pHpytot https://m.edsoo.ru/0dcedafl
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
100 3a7a4, WUIFOCTPU UX CBSI3HU 1 bubmorexa HOK
Aad, pHpytot https://m.edso0.ru/27b735e9
MEXIy pa3InIHBIMUA TEMaMH Kypca
bu6mmoreka [IOK
101 51 0 1
TOroBast KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpeHue u o6o6menue. Pemenue
102 3a7a4, WUIFOCTPUPVIOLINX CBI3U 1 bubmotera [JOK
Aad, PHPYIOI https://m.edso0.ru/1852817e
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox

NpoBepsieMOro

pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111er0 06pa3oBaHus

6

I'eomerpus

6.1

PacriozHaBaTth u3yueHHBIE TeOMeTpUYEcKHe (UTYpbI, OIpeneisITh HX
B3aMMHO€  pAaCIOJIOKEHHE, M300pakaTh TeOMETpUYEcKHe  (Urypsl,
BBIIIOJIHATE YCPTECIKHU 110 YCIOBUIO 3aJa4H. I/I3Mep$ITI) JIMHEHHBIE U YIJIOBBIC
BEeTMUMHBL. PemiaThb 3aaa4u Ha BBIYHUCICHUC JIWH OTPE3KOB M BCIWMYHH
YTJIOB

6.2

Henate TpyOyi0 OLEHKY JMHEMHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B
peaibHOM KM3HHU, pa3MepoB MPUPOAHBIX 00BEKTOB. Paznmnuarth pazmepsl
3THX 0OBEKTOB MO MOPSAIKY BEIUUMHBI

6.3

CTpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaThcsi MpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB MPHU PEIICHUU
3a1au

6.5

[IpoBoauTH JOTHMYECKHUE PACCYKICHHS C HCIOIb30BAHUEM I€OMETPUUYECKHUX
TeopeM

6.6

Ilonp30BaThCs IIprU3HaKkaMKu pPaBCHCTBA IPAMOYI'OJIBHBIX TPECYrOJbHUKOB,
CBOMCTBOM MCAUAHBI, HpOBGI[éHHOfI K THUIIOTCHY3€C IIPAMOYI'OJBHOI'O
TPEYroJbHUKA, B pCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenensaty napauieIbHOCTh MPSAMBIX C TMOMOUIIBIO YIJIOB, KOTOPBIE
obpa3zyer ¢ HuUMHU cekymas. OmnpenensaTh NapaieIbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOW JI0 TOYEK
JIpYroul mpsiMoin

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCJIICHUA W HaXOJUTb 4YMCJIOBBIC H 6YKB6HHI>IG 3Ha4YCHUA
YrjiIoOB B TCOMCTPHUYCCKUX 3a/ladyaX C MUCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOI'OYT'OJIbHHUKOB, CBOICTB YIJioB, O6pa3OBaHHBIX npu
IepeccUYCHNn ABYX napaJisiCJIbHBIX MMpAMBIX ceKymeﬁ. Pemate
IMPAKTHUYCCKUC 3a1a4Y1 Ha HAXOKIACHUC YI'JIOB

6.10

Bnagers NOHSATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMEThb OIpPEAEIATh
OUCCeKTpUCY yIJla W CEepelUHHBIA MEpPHEeHIUKYIAp K OTpe3Ky Kak
TFE€OMETPUUECKHUE MECTa TOUEK




6.11

DopMyIMpOBaTh ONPEACIICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JuaMerpa
OKPYXXHOCTH, IIOJIb30BaTbCd HMX CBOMCTBAMU. YMETb IIPUMEHATH 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Brnaners NOHATHEM ONMMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxomuTh e€ meHTp. [lonmp3oBaThecs (hakTamMm O TOM, YTO OMCCEKTPHCHI
VIJIOB TPEYrOJIbHUKA IEPECEKAOTCS B OJHOM TOYKE, M O TOM, 4YTO
CEepEAUHHBIC MEPICHANKYIISIPbI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE

6.13

Bitagets noHATHEM KacaTeIbHOM K OKPYKXHOCTH, II0JIb30BATHCS TEOPEMOM O
NEPIEHIUKYISIPHOCTH KacaTeJIbHOM M paauyca, IPOBEAEHHOIO K TOYKE
KaCcaHus

6.14

ITonp30BaThCs HpOCTCfIIHHMPI TCOMETPUUCCKUMU HCPaBCHCTBAMH,
IIOHUMATh UXx HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C MOMOILIBIO [IUPKYIIS
U JIUHEUKHA

8 KUIACC

Kon
NpoBepPsieMoro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBate OCHOBHEIE BHUbI IICTBIpéXYl"OJ'II)HI/IKOB, UX DJJIEMCHTHI,
MO0JH30BaThCI UX CBOMCTBAMH IIpu pCUICHNH I'€COMETPUUCCKUX 3aaa4

6.2

[IpuMeHsTH CBOMCTBA TOUKM NEpeceYeHUs] MEAMaH TPeyroJibHUKa (ILIeHTpa
Macc) B pelIeHUH 3314

6.3

Brnagets nonsitueM cpefHel IMHUU TPEYrOJIbHUKA U Tpamneluu, IpUMEHSITh
WX CBOMCTBa TMpHU pEIIEHUH TeoMmeTpuuyeckux 3anad. llomp3oBaThes
TeopeMoii daneca u TeOPEMOil O MPOMOPLUOHATEHBIX OTPE3KAX, TPUMEHSThH
WX JUISl pEIIeHUs] PAKTUYECKUX 3a]1a4

6.4

HpI/IMeHHTL IIPpU3HAKH Ioao ous TPEYrOJIbHUKOB B PCIICHUN
TCOMCTPUYCCKUX 3a1av

6.5

ITonb3oBatbes Teopemoil Iludaropa st pemieHHs T€OMETPUUECKUX H
IIpaKkTH4eCKUX 3a1a4. CTpOUTh MAaTeMaTUYECKYI0 MOJENb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEJIBHO JIeNaTh YEpTEX M HAXOJUTh COOTBETCTBYIOIIHE
JUTUHBI

6.6

Bnagers mnoHATHAMU CHUHYCA, KOCHMHYCa H TaHI'CHCa OCTpOro yria
OpsAMOYTOJIbHOTO TPCYroJIbHUKA. Ilonp30BaTbCd STUMHM IIOHATHSMH [JIS
PCHICHHUA MMPAKTUYCCKUX 3a0a1

6.7

Brruncaars (paBJII/I‘-IHBIMI/I CHOCO6aMI/I) riomazb TpCyroJibHUKa U 11omaan




MHOTOYTOJIHBIX (UTyp (HOJB3YyACh, TZie HEO0OXOAMMO, KAIBKYISATOPOM).
[TpuMeHsTh MOJTydeHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax

6.8

Biagers NOHATHAMM BIMCAaHHOTO M LIEHTPAJIbHOTO YIUIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJlaxX, yrjiax Mexay XopAaMu (CEeKyLIMMH) U yrie
MEXy KacaTeJIbHOW U XOpJOW MPHU PEIIEHUH N'€OMETPUUECKUX 3a/1a4

6.9

BirageTs nMoHATHEM ONMMCAHHOIO YETHIPEXYTOJBHUKA, IPUMEHATh CBOMCTBA
OIIMCAHHOTO YETHIPEXYTOJIbHUKA IPH PELICHUU 3a4a4

6.10

[IpuMeHSTh MOTyYeHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MAaTEMATHYCCKUC
MOJENH JUIA 3a7ad PEaJbHOH JKU3HU W TIPOBOJUTH COOTBETCTBYIOIIHEC
BBIYHCIICHUS] C MPUMEHEHHEM ITOJO0MSH TPUTOHOMETPHH (TIOJIB3YSACh, T
HE00X0IUMO, KATBKYJIITOPOM)

9 KUIIACC

Kox
NpoBePsieMoOro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX VIJIOB, HAXOJUTh C UX
MOMOIIBIO  pPa3iMYHBIC  AJEMEHTHl  MPSMOYIOJBHOTO  TPEYroJIbHUKA
(«pemeHue TPSAMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxomuTe (¢ MOMOIIbIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETAaOTMYHBIX 3HAYCHUH

6.2

Ilonp30BaThCs (bOpMy.]'IaMI/I MIPpUBCIACHUA U OCHOBHBIM
TPUTOHOMETPUYCCKHUM TOXKIACCTBOM JJIsI HAXOXKIACHUA COOTHOIIECHUH MCKIAY
TPUTOHOMETPHUYCCKUMH BECIMYNHAMU

6.3

Hcnonb3oBath TeOpeMbl CHHYCOB W KOCHHYCOB Ui HAaXOXKJIEHUS
Pa3IUYHBIX DJIEMEHTOB TPEYroJIbHUKA («pelIeHHue TPEYroJbHUKOBY),
IPUMEHSTh UX MPU PEHICHUH FEOMETPUUECKUX 3a/1a4

6.4

Bnagere monstusMu  mpeoOpa3oBaHHs TOJOOUS, COOTBETCTBEHHBIX
3MeMeHTOB TMoa00HbIX (Quryp. Ilomp3oBaThes cBoiicTBaMH  MOJO0OUS
IPOU3BOJBHBIX (UTYpP, YMETh BBIYUCIATH JUIMHBI M HAXOJIUTh YIJIBI Y
noo6HbIX (uryp. [IpumMeHsaTh CBOMCTBA O100MS B MPAKTUYECKHX 3aauax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX PUTYP B OKPYKAIOIIEM MUPE

6.5

ITonp30BaThCs TCOpEMaMU 0 MMPOU3BCACHUN OTPE3KOB XopA4, 0
IMPOU3BCACHUUN OTPE3KOB CCKYIINX, O KBAApaTeC KacaTeJIbHOMN

6.6

ITonb30BaThcs BEKTOpaMH, MOHUMATh UX F€OMETPUYECKUH M (PU3MUECKHMA
CMBICJI, IPUMEHATh UX B PEIIEHUH F€OMETPUYECKUX U (PU3MUECKUX 3ajad.
[IpumeHATs CKaNspHOE NMPOU3BEICHHUE BEKTOPOB Ul HaXOXKAEHUS JUIMH U
yTJI0B

6.7

Ilonp30BaThcss METOJIOM KOOpAWHAT Ha IINIOCKOCTH, IPUMCHATbL €ro B




PCIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada1

BJIaI[eTB MOHATUAMMU IMPABUIIBHOI'O MHOI'OYI'OJIbHHUKA, AJIMHBI OKPYXXHOCTH,
JJIMHBL OYyrd OKPYKHOCTH U paﬂHaHHOﬁ MCPbI yrjia, YMCTb BBIYUCIIATH

08 IJIOIIAabp Kpyra M ero yacred. IIpumeHsATs DOJNydeHHBIE yMEHHUSA B
IIPAaKTUYECKUX 3a1a4ax
6.9 HaxomuTh OoCM WM LEHTPBl CUMMETpHH (GUryp, MPUMEHSTH JBIKECHUS
' IUIOCKOCTH B MIPOCTEHIINX CITydasx
[IpuMeHATH NOJydYEeHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATH4ECKUE
6.10 MOJENIH U1 3aad peajlbHOM JKU3HM W INPOBOJUTH COOTBETCTBYIOLIUE

BBIYMCIIEHUS! C NMPUMEHEHUEM IM0J00MSIN TPUTOHOMETPHUUECKUX (YHKIIHIM
(momB3YsICh, Iie HE0OOXO0IMMO, KAJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COeP:KAHUSA
6 I'eomerpus
Havanenele nonsTus reomerpuu. Touka, mpsimasi, OTpe3OK, Jiyd. Yros. Buuasl
6.1 yrioB. BepTukaneHele W CMexXHbIE YIUIBl. buccekrpuca yrma. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHbBIE CBOMCTBa oceBoil cummerpuu. lIpumepst
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OcHOBHBIE TOCTPOEHUS € MMOMOIIBIO UPKYIS U JuHEelku. TpeyroiasHuk. BeicoTa,
' MearaHa, OMCCeKTpurca, X CBOICTBA
6.4 PaBHOOGeipeHHBIN U paBHOCTOPOHHUHN TpeyrojbHUKUA. HepaBeHCTBO TpeyroiabHUKa
6.5 CpoiicTBa M MpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M NpPU3HAKM NapauIeabHBIX NpsAMbIX. CyMMa YIJIOB TPEYroJbHUKA.
' BHemHue yriel TpeyrojbHUKa
[IpsimoyronpHbIi  TpeyrosbHUK.  CBOWCTBO  MEOUAHbl  MPSIMOYTOJBLHOTO
6.7 TPEYrOJbHUKA,  MNPOBEAEHHOM K  rumnoreHy3e. [IpusHaku  paBeHCTBa
HIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpAMOYTroJIbHBINA TPEYTONBHUK C YIiIOM B 30°
HepaBencTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OOJbIIeM Yyriie W OOJIbIIEH CTOpOHE TPEYroJbHUKA.
IlepnenuKyIsAp 1 HAKJIIOHHAS
6.9 I'eomeTprueckoe MecTo Touek. buccekTpuca yria U cepeilMHHBIN EPIEHAUKYIISIP
' K OTPE3Ky KaK F€OMETPUYECKUE MECTA TOUEK
6.10 OKpyXHOCTb M KpYyT, XOpJa U AUAMETp, UX CBOMCTBAa. B3anMHOe pacnonoxeHue
' OKpYKHOCTH U npsimoii. KacarenbHast 1 cekylas K OKpyKHOCTH
6.11 OxpyxHOCTb, BIMCaHHas B Yroj. BnucanHags u omnucaHHas OKpPYXKHOCTHU
' TPEYroJIbHUKA
8 KUIIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MIPU3HAKH U CBOMCTBA




6.3 Tpaneuus, paBHOOOKas Tpamemus, €€ CBOiicTBa M mNpu3HAKH. lIpsMoyrosbHas
Tpaneuus
6.4 Meron ynsoenuss menuanbl. LleHTpanbHas cummerpus. Teopema daneca u
' TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Momobue TtpeyronbHUKOB, KodpduuueHT momobus. [lpusHakum mOMOOHS
' TpeyroJibHUKOB. [IprMeHeHre nogo0us MPH PelIeHNH PAKTUIECKUX 3a1a4
6.7 dopmyIibl I TIIOMIAAN TPEYroJIbHUKA, TapajljieiorpaMmma, poM0a U Tparneuuu
6.8 CaoiicTBa 1uIoNaAe reometpuueckux ¢uryp. OTHOIICHUE TUIONIAAEH 0 100HBIX
' ¢uryp
6.9 Brrunciienue mmomaged TPEYroJbHHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune Teopemsl Iludaropa mnpu pemeHun
' MPaKTHYECKHX 33719
CuHyc, KOCHHYC, TaHT'€HC OCTpPOro yrja HpsSMOYrOJbHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUroHOMETpuuecKHe (QyHKIUU
yraoB B 30°, 45° u 60°
6.12 Brrcannble M LEeHTpaNbHbIE YITIBI, YTOJ MEXIy KacaTelbHON M XOpJoH. YTIibl
' MEXIY XOpJIaMH U CEeKYITUMU
6.13 Brnucannbie u onMcaHHbIE YETHIPEXYTOJILHUKHI
6.14 B3anmuoe pacmonokeHne AByX OokpyxkHocTeil. Kacanme okpyxknocren. OOmue
' KacaTelbHbIE K IBYyM OKPYXHOCTIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, kocunyc, tanreHc yriioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIeCTBO. POPMYIIbI IPUBEACHHUS
6.2 Pemenune tpeyronpHukoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Pernenue
' MPaKTUYECKUX 3a/a4 C UCTIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB
6.3 [IpeobOpazoBanue noaooms. [logodre cOOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 mpou3BeneHUH OTPE3KOB XOpZA, TEOPEMBI O IMPOU3BEAECHUU OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, mmHa (MOMyib) BEKTOPA, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIMOJIOKHO
6.5 HaIllpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepaluy HaJ BEKTOpaMu. PasnokeHue BEKTOpa MO JBYM HEKOJIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsel BekTopa. CKajlipHOE NPOU3BEIEHHE BEKTOPOB, IMPUMEHEHHE IS




HaxO0XXIACHUA IJIMH U YI'JIOB

JlexapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUs MNPAMOM M OKPYKHOCTH B

6.7 KOOpJMHATAX, MEPECeYCHHE OKPYKHOCTeH M NpSAMBIX. METOJ KOOPAMHAT H €ro
NPUMEHCHHUE
6.8 [IpaBUIBHBIE MHOTOYTOJIBHUKA
6.9 Jlnuaa okpyxHOCTH. ['pagycHas W pajinaHHas Mepa YIiia, BBIYUCICHUC [UTUH IyT
' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CErMEHTa
6.11 JIBUKEHHsT IUIOCKOCTH W BHYTPEHHHE CHMMETpud (uryp (9IeMeHTapHbIe

npencrasienus). [lapamnensHseiil nepenoc. IloBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00IIIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOXKECTBO, IIOJMHOXECTBO, ONEPALUN
HaJ MHOXECTBaMH; YMEHHE ONEpUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, LUK, IPUMEHATh UX MPU PELICHUHU 337a4; YMEHHE HCIOJIb30BaTh
rpajguyueckoe TpPEICTaBICHHE MHOXKECTB JUIsl ONHCAaHUS pealibHBbIX
MIPOLIECCOB U SBJICHUH, IPU PELICHUH 33/1a4 U3 IPYTUX YU€OHBIX PEAMETOB

YMeHne onepupoBaTh MOHATHAMH: OIPEACICHHE, aKCUOMa, Teopema,
JI0Ka3aTelIbCcTBO;  YMEHHME  pPaclo3HaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUSA, IPUBOJAUTH NPUMEPBl W  KOHTPOPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUI

VYMmenne OINICpHUPOBATH TIIOHATUAMMU: HATYpPAJIbHOC YHCIIO, IIPOCTOC U
COCTAaBHOE YHCIIO, JCITUMOCTh HATYPAIbHBIX YHCEN, MPU3HAKHA JICTHMOCTH,
[IeJI0€ YUCIIO0, MOJYJb YKCIa, OOBIKHOBEHHAS JIPOOb M JIECATUYHAs JPOOb,
CTaHJAPTHBIA BUJ YMCIA, palliOHAJIbHOE YHCIIO, WPPALMOHAIBHOE YHUCIIO,
apudMeTHYECKU KBAAPAaTHBIH KOPEHb, YMEHHE BBIMIOJHATh JEUCTBUS C
YHiCllaMU, CPAaBHUBATh M YIOPSAOYMBATH YHCIIA, MPEACTABIATh YMCIAa Ha
KOOPJIMHATHOU MPSAMOW, OKPYTJISATh YHCIA; YMEHHME JelaTh NPUKUIKY U
OIICHKY pe3yJIbTaTa BbIYHCICHUN

YMeHue onepupoBaTh MOHATUSIMH: CTENEHb C LEJIbIM IOKa3aTelieM,
apudmeTryecKuil KBaJIpaTHbIN KOpEeHb, MHOTOWIEH, aJireOpanueckas qpoob,
TOKJIECTBO; 3HAKOMCTBO C KOpHEM HATypaJlbHOW CTemeHu Oosblle
€MHULIBI; YMEHHUE BBIMOJHATH pacuéTel 1Mo ¢opmyrnam, mnpeoOpa3oBaHUs
HENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUI M BBIPAKEHUN C KOPHSIMHU,
pa3ioXKeHNe MHOTOWICHAa HA MHOXHUTENH, B TOM YHCIIE C UCIOJIb30BAHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbI M Pa3HOCTH

YMeHue ONCpUpOBaTh MHNOHATUAMH: YHCIOBOC PABCHCTBO, YPABHCHUC C
OJTHOM nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHEC  pClIaThb JIMHEWHBIE U KBaApaTHBIC  YPAaBHCHUA, ,Z[pO6HO'
palOHAJIBHBIC YPABHCHUSA C OJIHOH nepeMeHHoﬁ, CHUCTCMBI JIBYX JIMHEHNHBIX
ypaBHeHHfI, JIMHEHEIE HCEPAaBCHCTBA U UX CUCTEMBbI, KBAJIPpATHHIC U I[pO6HO'
padluOHAJIBHBIC HCPABCHCTBA C OJIHOH nepeMeHHoﬁ, B TOM YHCIC IpHU
peHmiCHUN 3aJ4a4 U3 ApYrux IMpEeaAMCTOB U IMPAKTHYCCKUX 3aJa4d; YMCHHUC
HCIIOJIb30BATh KOOPAWHATHYHO MPAMYIO WU KOOPAUHATHYIO INNIOCKOCTH IJIA
I/1306pa)KeHI/I$I peI_HCHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKUUS, rpaduk (GYHKIUH, HYIHA
(GyHKIMH, TPOMEKYTKHM 3HAKOIMOCTOSHCTBA, IMPOMEKYTKH BO3pacTaHus,




yObIBaHUs, HauOoJibIllee W HaWMEHbIEE 3HAYCHUS (QYHKIUHU; YMEHHE
ONEpPHPOBATH TMOHATUAMHU: TpsiMasl MPONOPHUOHAIBHOCTh, JIMHEHHAS
¢byHKIMA, KBagpatuyHas (QYHKOUS, oOOpaTHas MPOMOPIHOHATBHOCTS,
napabosa, rurnepoosia; yMeHue CTpoUuTh rpaduku GyHKIUH, MUCIIOIb30BaTh
rpaduKy Ui ONpENEeNICHUs] CBOWCTB MPOIIECCOB M 3aBHCUMOCTEH, JUIS
pemieHust 3afady M3 JPYruxX Y4eOHBIX TNPEIMETOB M PEANTbHON >KW3HHU;
yMEHHUE BBIpaXKaTh (POpPMyIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHA

YMenune OIICpHUPOBATH MOHATUAMU: IMOCICIOBATCIIbHOCTD, apI/I(bMCTI/I‘IeCKaﬂ
M TeoMEeTpUuUecKas IMPOTPECCUU; YMEHUE HCIOJb30BaTh CBOMCTBA
Mocjea0BaTeNbHOCTEN, (OPMYIIBI CYMMBI M OOIIEro 4jieHa MPHU PElIeHUU
3a/1a4, B TOM YHCIIE€ 3a7a4 W3 JIPYrUX Y4eOHBIX MPEAMETOB U pPEabHOU
KHU3HN

YMeHnue pemiath 3a/1a4i pa3HbIX TUHOB (B TOM YHCJE HA MPOLEHTHI, JOJIU U
4yacTH, JBWKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCTb MOKYIOK U YCIYT,
HaJOr¥, 3aJa4d W3 O0O0JIaCTH YNpaBJIEHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBIIATh BBHIPAKEHUS, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCJIOBHIO 3aJadd, HCCIENOBATh IIOJy4EHHOE pEIICHHE U
OIICHUBATh MPaBAOINOI00HOCTh MOTYYEHHBIX PE3YyJIbTAaTOB

YMeHue omnepupoBaTh MOHATHAMU: (PHUTypa, TOUYKA, OTPE30K, MpsMas, JTyd,
JOMaHas, YrojJ, MHOTOYIOJbHHK, TPEYTOJIbHUK, paBHOOCIPEHHBIA |
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEyroJbHHUK, MEIUaHA,
ouccekTpuca " BBICOTA TpEyroJibHUKA, YeTHIPEXYTOJILHUK,
napaiesiorpaMmm, poMO, IPSMOYTOJIEHUK, KBaJIpaT, TPANCIHsT; OKPYKHOCTB,
KpYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (PUTYpaMH; yMEHHE
pemaTh 3aJa4d, B TOM YHCJIEC W3 MOBCEIHEBHOW JXH3HU, Ha HAXOXICHHE
T€OMETPUYECKUX BEIMYUH C MPUMEHEHHEM HM3y4YCHHBIX CBOWCTB (UTYp U
(hakToB

10

YMeHue onepupoBaTh MOHATUSMHU: PaBEHCTBO (QUIYp, PpPaBEHCTBO
TPEYrOJbHUKOB; MapalieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, Yrojl
MEX1y IPSAMbIMU, TEPIICHINKYIISP, HAKJIOHHAs, IPOeKIus, nojgodue duryp,
noJ00HbIE TPEYTOJIbHUKH, CHUMMETPHS OTHOCHUTENIbHO TOYKH U TMPSMOIi;
YMEHHME pAaclo3HaBaTb pPAaBEHCTBO, CHMMETpHUI0O U mojodue uryp,
napauieTbHOCTh U NEPIEHINKYISIPHOCTh IPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue OnepUpOBaTh IMOHATUAMU: JJIMHA, PACCTOSHHUC, YTOJI (BCHI/I‘II/IHa
yria, CHHYC U KOCUHYC yrIJjia TpeyTOJ'IBHI/IKa), mjionazib; YMCHHUEC OLICHUBATH
pa3MEpPLI NPECIAMETOB U 00BEKTOB B OKpYyXKaromeM MUpe; YMCHUC IPUMCHATD
(I)OpMy.]'ILI NnepuMeTpa U mjiomaan MHOTOYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTHU U
mjiomaan Kpyra, o0beMa MNpAMOYTOJIBHOTO IapaJuICIICIIUIICAd; YMCHUC
IMPUMCHATDH IIPU3HAKN PABCHCTBA TPECYI'OJIBHUKOB, TCOPEMY O CYMMC YIJIOB
TPEYroJIbHUKA, TCOPEMY Hﬂq)aropa, TPUTOHOMCTPUUICCKHUE COOTHOIICHUA
JJIs1 BBIYUCICHUA OJIUH, paCCTOHHHﬁ, )1 ENGEY

12

YmMmenue 1/13o6pa>1<aTL IIJIOCKHE (I)I/Il" YPbBL )51 ux KOM6I/IHaI_II/II/I,
IPpOCTPaHCTBCHHLBIC (I)I/II“ypBI OT PYKH, C IIOMOIIbIO qepTé)KHLIX




HUHCTPYMCHTOB H 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OITMCAaHHIO

13

YMeHue onepupoBaTh MOHATHAMU: INPSMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOPa Ha
YHUCIIO, CKaJIAPHOE MPOMU3BEICHHE BEKTOPOB;, YMEHHME MCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIS NPEACTABICHUS JAaHHBIX M PELICHMS 3a]a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U pEaIbHOM KU3HU

14

YMeHne onepupoBaTh NOHATHUSAME: CTOJOMKOBBIE M KPYTOBBIE JAUArPaMMBbI,
TaOIHIIbI, cpeHee apudmMeTniecKoe, MeMana, HanboJIbIIee 1 HauMEHbIIee
3HaueHus,  pa3Max  4YHCIOBOro  HaOopa;  yMEHHE  H3BJIEKaTh,
MHTEPIPETUPOBATh U NMPeoOpa30BbIBaTh MHPOPMAIINIO, MPEACTABICHHYIO B
TabIuIax U Ha JuarpaMmax, OTPa’Kalollyl0 CBOMCTBA M XapaKTEPUCTHKU
pEeaIbHBIX MpPOLIECCOB U SBJICHWH; yMEHHE pAaclo3HaBaTh HN3MEHYMBbBIC
BEJIMYMHBI B OKPYXKAIOLIEM MHUPE

15

YMeHue onepupoBaTh TMOHATUSAMHU: CIy4allHBIH OMNBIT  (CIy4alHBII
SKCIEPUMEHT),  JJIEMEHTapHOe  coObITHE  (3JIEMEHTapHbI  HCXON)
CIIy4aifHOTO OIIbITa, CIy4ailHO€ COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOATHOCTH  CIOy4YalHBIX  COOBITUH B  ONBITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITHSIMH; YMEHHUE pellaTh 3ajauu
METOJIOM OpPraHU30BaHHOIO Iepedopa U € MCIOJIb30BAaHMEM IpaBHIIa
YMHOXXEHHUS; YMEHUE OLICHMBATh BEPOSITHOCTU peEabHBIX COOBITUH U
ABJICHUM, MOHMMATh POJIb IPAKTUYECKHA JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUH B OKpYXaloIleM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCENI U €ro
POJIBIO B MAaCCOBBIX SIBJICHHAX

16

YMeHne BbIOMpATh MOAXOMAIINNA W3y4YEHHBIH METOJ Ul PEIICHUS 3aadH,
MPUBOANTH TPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoje U
JKU3HHU, Paclo3HaBaTh TMPOSBICHHE 3aKOHOB MaTeMaTHKH B MCKYCCTBE,
OTIMCBIBATh OTJEIbHBIC BBIJAIONINECS PE3YJIbTAThl, IOJYYCHHBIE B XOJI€
pPa3BUTHSA MaTEMaTUKH KaK HAyKH, NMPUBOJIUTH MPUMEPbl MaTEMaTHYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON M BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
O MATEMATHUKE

Kox

HpOBepﬂEMblﬁ JIEMEHT COACPKAaHUA

1 Yucna v BBIYMCICHUS
1.1 Harypanenble u nenslie yncna. [Ipu3Haky 1eIMMOCTH LETIbIX YUCEI
12 OOBIKHOBEHHBIE M JIECSATHYHBIC IPOOH, MPOLEHTH, OCCKOHEYHBIC MEPHOANYCCKHE
apoou
1.3 PannonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU
1.4 JleiicTBuTenbHble yncia. ApupMeTnueckre onepanuu ¢ JeMCTBUTENbHBIMY YHCIIaMU
15 [TpuGnmxEHHBIE BEIYMCIICHUS, TPaBHUIIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA pe3yJbTara
' BBIYHCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpakeHUs! (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenens ¢ 1ensiM nokaszateneM. CTeNneHb ¢ palllOHaAbHBIM ToKa3aTeneM. CBoiCTBa
' CTeTNeHH
2.3 MHorouseHbI
2.4 Anrebpaundeckas 1po0b
95 ApubdmMeTnuecknii KOpeHb HaTypaJlbHOW cTeneHu. [leficTBus ¢ apudMeTHUEeCKUMHU
' KOPHSIMHU HAaTypalbHOW CTENEHU
3 VYpaBHEHHs 1 HEpAaBCHCTBA
3.1 enpie u npoOHO-paroHaabHbIe ypaBHEeHUsS. CHCTEMBI M1 COBOKYITHOCTH YPaBHEHHM
3.9 Lensle u apoOHO-panmoHanIbHble HepaBeHCTBa. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenne TeKCcTOBBIX 3a1a4
4 UucnoBsle MOCIEA0BATEIHLHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
4.2 Apudmernueckas u reoMmerpuueckas rnporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
Oyukuus, cnocoOsl 3aaanus Gpynkuuu. 'paduk ynkuunu. O61acTh onpeneneHus u
51 MHOecTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o IIpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl M MHUHMMYMbI (YHKIUH.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa




7.2 TpeyronbHuk
7.3 MHOTroyrojapHUKu
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
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» Martematuka. ['eomerpusi: 7 - 9-e kimacchl: 6a30BbIN YPOBEHb: yUueOHHK; 14-¢ U3nanme,
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KoHTpo.ibHO-U3MepuTeIbHbIE MATePUAIbI
7 kiace
KonTtpoabnas padora Ne 1
Ilpocmeinmue zeomempuueckue guzypol u ux ceoiicmea

JIya QD npoxogar Me:xay cropoHamu yraa AOB., Haiign-
e peauuuny yvraa DOB, eenu ZAOB =87, ZA0D = 38'.
Ogwe M3 yrios, oOpABOBAHHEIX TPH NepPEceYeHHH JIBYX
npamelx, paser 63°. Haligure rpajycHEle Mephl OCTAJb-
HEIX VIJIOB.

OpuH H3 cMeskHBIX yrJIoB Ha 527 bonsme apyroro. Haiiau-
Te ATH YTJIKL.

Ha pucyare 265 AB = CD, Puc. 265

AC = CE. Hokamxure, uro BC =

= DE. A B C D E
¥rawer ABC mw CBD — cwmex-

HEle, oyvu BM — GuccexkTpHca

yraa ABC, yron ABM B 2 pasa Goawmme yrna CBD. Haii-
muTe vraul ABC uw CBD.
Toukn A, B u C nesxar Ha ofHoil npamoii, AB = 15 cm, oT-
pezox AC B 4 pasa donswe orpeaxka BC. Haiigure orpe-
aox AC.

KountpoJabsHas pa6ora Ne 2

Tpeyzonvnuku
HokaskuTe paBeHCTBO TPEYroJbHHU- Puc. 266
koB MBF n DBF (puc. 266), ecan
LMBF = ZDBF, ZMFB = £ZDFB.
Haiigure cTopoHbl paBHOOEAPEHHO- M D

ro TpeyroigbHHKa, €ClInH ero mnepH-

meTp paBeH 84 cwm, a 6okoBaa cTO-
poHa Ha 18 cM GoJibllle OCHOBAHUA. (3
Ha pucynke 267 DP = PE, DK =
= KE. JlokaxuTe paBeHCTBO yI-

nos KDM u KEM. e 281
Ha 6oxoBweix croponax AB un BC M
paBHOOEAPEHHOTO TPEYIrOJbHUKA

ABC oTMeTHJH COOTBETCTBEHHO \
Touxku F u F rakue, uro AE = CF. E

Hoxaxxure, uro LZACE = ZCAF.
CepeAMHHEBIN NEPIEHANUKYJIAD CTO-
pousl AB rpeyronsuuka ABC ne- K
pecekaer ero cropony AC B Tou-
ke D). Haitgure nepumerp tpeyroasaunka BDC, ecan AC =
=8 cm, BC =6 cm.

KonTtpoabHnas pabora Ne 3
IHapannenvuvie npamvie. Cymma y2ino6 mpeyzoibHuKa



1. ¥roa npH BepHIMHE paBHOOEIpPEHHOTO TPEVIOJLHHEKA pa-
pen 56 . HaliguTe yribpl OpH OCHOBAHHH DTOT0 TPEVIOJb-

HHKA.
2. Haiigure rpagycuyio mepy yraa CMK (puc. 268).
3. Kawxosa rpanyvceasg mepa yraa A, maobpaskégHoro Ha pH-
cyHEe 2697
Puc. 268 Puc. 269
E \F M/ K

56" =4
56", W72

A B\ /C D

4, B rpeyroasauke ABC nagectho, uto £C =907, £ = 30",
Ha rarere BC ormernan Ttouxy [ taxkyio, uto £ADC =
= 60°. Haitgure kater BC, ecnin CD = 5 cM.

5. Hasectno, uro AB || CD, Pwc. 270
AM = CK, ZAMB = ZACKD -

(puc. 270). oxkaxkuTe, UTO B,
BC || AD. A'Zr

KonTpoasnas padora Ne 4
Okpyscnocmo u Kkpye. I'eomempuueckue nocmpoenus



1.

2,

Ha pucyagre 271 rouka () — medrp oxpyskHOoCTH, LAOC =
= 50°. Haiigute yron BCO.

K orpyvskHOocTH ¢ meaTpom () mpoBenH KacaTelabHyo B
(B — Touka xacamusa). Halinure paguyc oKpyKHOCTH, €C-
ma AB=8 cmu ZAOB = 45",

Yepea xorner guamerpa AB oxpy:KeHOCTH ¢ IeATpoMm ()
npoBefieHLl napajurensasie xopasl BC u AD (puc. 272).

Hokaxure, uro AD = BC.
Puc. 271 Puc. 272

C B

A

HocTpoitTe papHODEAPEHHBIH TPEYIOJABHUKE IO MeIHAHE,
NPOBENEHHOH K OCHOBAHKMK), H YTJIY MEXIY 5TOIH MeaHaHOH
H DOKOBOH CTOPOHOH TPeyTOJbLHHAKA.
Ha pawmoil oKpY;KHOCTH MOCTPOATE TOYKY, HAXOMATITYIOCA
HA JaHHOM PACCTOAHHH OT JaHHOH npAaMoi. CKOJIBKO pe-
MIEHHH MOMKeT HMeTh sagada?

8kuace
KonTpoabHnast padora Nel
Mmnozoyzonsnuxu. Yemuipexyzononuxu

CymecTByeT JIH BEINVKILIN MHOIOYMOJIBHHE, CYMMA YIJIOE KOTOPOrO PaB-
Ha 4860°7

Ha guaronanu AC napamnenorpamma A BCD ormerunum rourku N u P rak,
uro FABN = ACDP (roura N nesxur mesay roukamu A u P). Joramure,
uro BN = DP,

. B pasHOcTOpoHHHI TpeyronbHuk ABC Bnucan pombd BPKN rtak, uto

rourky P, K u N npunajgnemxar cooreercrsedo croponam BC, CA u AB.
I[Mepumerp pomba pased 36 cu. Haligure nepHMerp TpeyrolbHHEA
ABC,

4. Tuaronanu pasHoOOKOH TPANeHH NepIeHIUKYIADHEL, eé BRICOTA PABHA

12 cm, a Gorosada cropoHa — 15 cm. HaliguTte nepusmerp Tpanennn.

5. Ha raterax MA u NA npaMoyroisHoro Tpeyroisanka MNA otMernnu

rourkn B u C coorsercTeeHH0. PaccToAHNe Mes Ay cepeHHAMU OTPE3KOE
MN u BC pagso 8 cu. Haiigure paccTofgHNe Med IV cepPeIHHAMH OTpes-
roB MC u NB.

KonTtpoabnas pabdora Ne 2



Bnucannuvie u onucannsie uembsplpexy2oibHuUKu

1. [IBe npoTHBOIEXANIHE CTOPOHE] UeTRIPEXYIOIBHHES PABHEL 7 cM 1 13 em.
Yemy paBeH NepHMeTp Y4eThIPEXYIOILHHKA, €CJIH B HEI'0 MOMHO BIIMCATE
OKpYHHOCTE?

2, Ilpamas xacaeTca onHcasHHol oKpyxHOCTH TpeyronsHuka ABC B Tou-
ke O u nepecexaer ayu AB B touxe K. HspectrHo, uto ZABC = 65°,
ZAKC =15 Haiigure yroax ACB.

3. Hafigure yrasl uerrpéxyroneanka A BCD, BIHCAHHOTO B OKPYHHOCTE,
ecnu LABD =34°, #BDC =73°, 2#CAD= 24",

4. lpamas, napanntenbsad ocHosauaM AD u BC rpanenuu ABCD, nepe-
cexaer cropoHkl AB 1 CD s roukax K u F cooreercreenno. HasecrHo, uTo

BC=2¢m, AD=10cmM, a cymma cropod AB u CD pasna 20 em. Haiigure
orpesor KF, ecnu B kamayo ua rpanenuit AKFD u KBCF mMomHO BIH-
CATH OKPYHHOCTE.

5. U3 rourn O, npuHajiexameil oCTPOYroABHOMY TpeyroasHury ABC, Ha
croporsl AB, BC u CA onymensl nepnegauryaapet ON, OP u OT coot-
BeTcTeeHHO. MagectHo, uto LAOT + A BOP = 115°. Haitgure yron PNT.

KonTtpoabHnas padora Ne3
Teopema o nponopyuonanvhoix ompesxax. Teopema o meduanax mpeyzonvHuKa.
Teopema o 6uccekmpuce mpeyz01bHUKA

1. Ha pucyske 16 CF | BE, AE = 6 cm,
EF = 14 em, BC = 35 em. Hailigure orpesok [
AB. B

2. Orpesox CK — 0OHcCeKTpHCA TPeyroJbHHEA A
ABC, AC =45 e, AK =18 ¢, BK = 10 cnm. E
Haitgure cropoay BC. F

3. B Tpeyroneauke ABC memguwanwt BP u CK  |puc. 16

nepnesAnKyaApHu. Haitgure cropory BC,
ecnu meguana AD passa 9 cm.

4. Ha ocHopaauu AC papaobegperHoro Tpeyroasauxa A BC ormersan Tou-
vy P rak, uro AP : PC = 5 : 4. lIpamaa BP nepecexaeT ONHCAHHYIO

OKpY:xHOCTE TpeyronsHuka ABC B Toure F. Haiinure orpezkn AF u CF,
ecJH HX cyMMma pasHa 36 cm.

3. Tourwu P u M npunannesxar croporaM BC u AC rpeyronsaura A BC co-
oreercreedHo. Waseerno, uto CM : MA=3:2 BP: PC=4:1. Orpezru
BM u AP nepecexatres B Touke K. Hailinure ornomenne BK : KM,

KonTpoabnas padora Ne 3

Hlooooue mpeyzonvnukos. Teopema Menenaa. Teopema Hegwt

1. B rpanenuun ABCD ¢ ocHosanuaMu AD u BC guaroHanu NepecekamnTed B
Touke 0, BO =15 cm, OD = 18 enm, ocHosanne BC Ha 5 ¢M MeHBINE 0CHO-
sanua AD. Haligute ocHOBAHUA TPANelUH.

2. Ha croponax AB u AC rpeyroasauka ABC oTMeTHINH COOTBETCTEEHHO
Toukun Du Erak, uto BD : DA=5:1, BN : NC=2: 1. Orpeaxnn BE u CD
nepeceKanTed B Touke §. B KakoM oTHOLIEHMH NpAMad A JeauT cTopo-
uy BC?



3. Ha croponax AB u AC rpeyronsauea ABC orMeriiy cooTEETCTEEHHO
ToukH P u K Tag,uro BP: PA=4:3, AK : KC=3: 2. Ha nyue BC orme-
Tian Toury D rak, uro BC = CD. [okasure, uro Tourku P, K u D nesxart
HA opgHOil npAMOiL.

4. Yepes Touky C, HAXOIQAMYVIOCA HA PACCTOAHMHE 11 ¢M OT LeHTPA OKPYH-
HocTH paguyca 13 oM, DpoBejeHA XOpAa, KOTOPAaA geJuTcd Touroil C Ha
OTPesKH, AJMHHLL KOTOPEIX oTHOocATeH kak 1 : 3. Halipure nauny aroii
XOPAKL.

3. llpamas CM senserca KacaTelbHOH K ONMCAHHOH OKPYIHHOCTH Tpe-
yroasaura ABC. Ha cropore BC ormerunu touky F rak, uro AF | CM.
HagectHo, uro CF = 16 em, FB = 9 em. Hatigure cropory AC.

KoutpoJabsHnas padora Ne 4
Pewenue npamoy201bHvlx mpey201bHUKOG

1. Karer npaMoyro/ibHOro TpeyroisHuKa pased 12 eum, a ero npoeknus Ha
runorenyay — 10 cm. Haligure runorenyay TpeyroibHHEKA.

2. B ocrpoyroasHoii pagHobokOoll Tpanenmw FKPE wuaasecTHO, 4TO
FK =EP=9cm, FE = 20 ¢m, KP =8 em. Haiigure cunye, KOCHHYC, TAH-
reHc ¥ KoTaHreHe yriua F rpanenun,

3. Bricora AM rpeyronsauxa ABC penur ero cropony BC va orpearun BM
u MC. Haiinure orpezox MC, eciin AB = ID\E em, AC=26 cMm, #B=45°.

4. B oerpoyronsHoM paBHoDegpeHHOM TpeyronbHuke ABC (BC = AB) npo-

BegeHa Beicota CP. Haligure cropony AC, ecnu HagecTHO, 94T0 AP =1 cM,

BP =12 cnm.

B rpanenun ABCD puaronanu AC u BD neprnesiuKyIapHEl H COOTBET-

cTBeHHO paBHE! 15 ey 1 8 em. Hailinure cpeqaomn THHHIO TPATESIHH.

o

KonTpoabHasi padora Ne 5§
Inowaow mnozoyzonvnuka

1. [Inomans napannenorpamMma passHa 112 em”, a oaHa u3 ero BeicoT —

14 cm. Hafiaure cTopoHy DapajiienorpaMMa, K KoTopoil npoeejeHa ata
BEICOTA.

. MInomans rpeyroasaura ABC paeuna 75 em®. Orpesor CE — GuccerTpu-
ca TpeyroasHEEa A BC. Hailigure nnomanu rpeyroneHuKos ACE u BCE,
ecnu AC : BC=3: 2.

. Haitgure naomane poMba, cCTOPOHA KOTOPOro paeHa 25 oM, 4 cyMMa JHa-
rouaneit — 70 cm.

. Mennmasa GOKOBAA CTOPOHA NPAMOVIOABHOMN TpaNenWH PABHA 8.,."5 €M,
a ocrpeiii yron — 607, Haifiaure nnomanes Tpanenuy, eclid H3BECTHO, YTO
B Heé MOMKHO BIMCATE OKDYHHOCTE.

. B rpanenuun KDMT (DM | KT) nuaronanu KM u DT nepecexatorcsa B
roure O, [Lnomany rpeyvroneaukos DOM 1 MOT pagHE! cOOTBETCTBEEHHO
3 em® u 9 em?. Haiinure nnomais Tpanemnu.

9 kiace
KonTpoabHnas pabora Nel.

Pewenue mpeyzonvnukos

1. JIBe cTOpOHBI TpeyrojibHUKa paBHBI 6 cM U 8§ cM, a yron Mexay Humu — 60°. Haiinute

TPETHIO CTOPOHY TPECYI'OJIbHUKA U €0 IJIOINAa/b.

2. B tpeyrombuuke ABC m3Bectro, uto AB = 3 /2 cm, 2C =45°, £A = 120°

cropony BC TpeyrospHuka.

. Haiimute

3. OnHa cTopoHa TpeyrojbHHKa Ha 8 cM OoJiblile APYro, a yroys Mexay HUMH paBeH 120°.

Haiigure nepumeTp TpeyroybHUKA, €CIIH €r0 TPEThs CTOPOHA paBHA 28 cM.



4. Haiinute paguyc OKpPYKHOCTH, OIMCAHHOM OKOJIO TPEYroJibHHKAa €O CTOpoHamu 13 cwm,
20cm u 21 cm.

5. JIBe CTOpOHBI TpEyrojibHHKa paBHBI 6 CM U § CM, a MeJIuaHa, MpoBeACHHAs K TPEeThei
ctopone, — 14 cm. Haligure Hen3BeCTHYIO CTOPOHY TPEYrOJIbHUKA.

6. Benmnuwna yrma ¢ BepmmHOW B Touke S paBHa 30°. M3 Toukm M, mpuHamnexamei
JAHHOMY Y1y, K ero cropoHam mnposeneHbl neprneHaukyasipsl MN u MK. H3Bectho, yto

MN =4 cm, MK= 2+/3 cm. Haiigure SM.
KonTtpoabHas padora Ne2.
Ilpagunvhvie Mno20y2onvHuKU

1. Haiigute IMHY OKpPY)KHOCTH, BIMCAHHOW B IPAaBUJIBHBIA TPEYrOJBHHK CO CTOPOHOM
12 cm.

2. B OKpyXHOCTb BNMCaH KBaJpaT cO cTOpoHOW & cM. Haiinure cTropoHy HpaBHIIBHOTO
IIECTUYTOJIbHUKA, OUCAHHOTO OKOJIO 3TOM OKPYXHOCTH.

3. Pagnyc OKpyKHOCTH, ONMMCaHHOM OKOJIO MPAaBHJIBHOIO MHOTIOYIOJIbHHKA, paBeH 4 cMm, a
cTopoHa MHoOroyrombHuka — 43 cm. Haiimute: 1) pammyc OKPYXHOCTH, BIIMCAHHOH B
MHOTOYT'OJIbHUK; 2) KOJIMYECTBO CTOPOH MHOTOYTOJIbHHKA.

4. CtopoHa TpeyroibHHKa paBHa 6 V3 cM, a mpuiaexaiue K Heil yriasl pasubl 40° i 80°.
Haiigure nnauHBl Iyr, Ha KOTOpBIE JEJAT OIMCAHHYIO OKPYKHOCTh TpPEYroJIbHHKa €ro
BEPILMHEIL.

5. VYrubl OpaBUIBHOTO TPEYroJbHUKA CO CTOPOHOM 6 CM Cpe3alii Tak, 4YTO MOJYy4YHWIH
MPaBUIBHBIN MIECTUYTOJbHUK. Haiiiute cTopoHy 00pa30BaBIIETOCs MIECTHYTOJbHHKA.

6. 13 TouKH, NpUHAICKALIEH IPaBUIBHOMY BOCBMHYTOJIBHUKY, HA €70 CTOPOHBI TPOBEICHBI
NepHeHuKyYIsIpel. Haligure cyMMy IIMH 3THUX INEPIEHAUKYISAPOB, €CIM HM3BECTHO, 4TO
paznyc ONMCAaHHOW OKPYKHOCTH BOCBMUYIOJIbHUKA PABEH 2 CM.

KonTpoasHnasi padora Ne3.

/Jlexapmoevt KOOpOUHamsvl Ha NIOCKOCIMU
1. CocraBbTe ypaBHEHHE OKPY)KHOCTH, IICHTP KOTOpOM Haxoautcss B Touke A (—1;2) u
KoTOpast mpoxoaut uepe3 Touky M (1; 7).
2. Haiinute xoopauuatel Bepimmabl B mapamnenorpamma ABCD, eciu A (3;-2), C (9; 8),
D (-4; -5).
3. CocTaBbTe ypaBHEHHE MPSIMOiA, poxo el uepe3 Touku A (1; 1) u B (-2; 13).
4. Haiingute KOOpAMHATHI TOUKHU, IPUHAIICKAIIEH OCH a0CIIUCC U PABHOYAATIEHHON OT TOUEK
A(-1;4)uB(5; 2).
5. CocraBbTe ypaBHEHHE MPAMOI, KOTOpas MapajuielbHa MpsSMoi Y = —2X + 7 U IPOXOIUT
yepes LEHTpP OKPYKHOCTH X2 + Y2 — 8X + 4y + 12 = 0.
6. Ha croponax CD u AD npsimoyronsauka ABCD otmerunu cootBeTcTBeHHO Touku M 1 N
tak, uto CM :MD =1 : 2, AN : ND = 2 : 3. Haiigute paccrosiHue ot Touku M 110 mpsimoii
BN, ecin u3BectHo, uto AB =6 cm, AD =5 cm.

KonTtpoabHnas pabora Ne4.
Bexkmopwn



1. Jass Touxkn A (—3; 1), B(1; -2)yu C (-1; 0). Hafigure:
1) vooppuHaTE BexTOpOE AB 1 AC;
2) mogvau sexTopos AB n AC;
3) kooppuHaTh! BekTopa MK = 2AB - 3AC;
4) cranApHOe NPOUEEEIEHHe BeKTOpoE AB n AC;
5) kocuHEYC yIa Memay sexkropamMu AB n AC.

2. Manukl BEKTOPE m (4: 14) u n (—7; k). llpu kakoM aHaueHUH B BEKTODE! m
u n: 1) konnubeaprs!; 2) nepoesHKyIAPHB?

3. Ha croporax BC u CD napannenorpamma ABCID ormeueHBl cooTBeT-
creeHHO Toukl M u P rax, uto BM : MC=2:5,CP: PD=3: 1. Brpa-
aute exTop MP uepes perktTopel AB =g u AD = b,

4. Haiigure KocHHYC yIva Mesay eexTopaM a =4dm —p u b=m + 2p, ec-
biit r;‘.',_j_:-' u |r;1|=|I}|=]

5. Ha runorenyse AB npaMoyroibHOrO paBHODEApPEHHOrD TPEYVrodbBHHUEKS
ABC ormernnu Toury M Tak, uro AM : MB =3 : 1. Ha cropore BC orame-
Tian Touky P rak, yro AP L CM. Hailigure otHomenne CP : CB,

KonTtpoabnas padora Ne5
TI'eomempuueckue npeobpazosanus

1. Haiinute KOOpAMHATHI TOYCK, CHUMMETpUYHBIX Toukam M (-6; 8) m K (0; -2)
OTHOCHTENBHO: 1) ocu abcuucc; 2) ocu opAuHaT; 3) Hayaia KOOPAUHAT.

2. Haueprure tpeyroapauk ABC. Iloctpoiite o6pa3 Ttpeyroapauka ABC: 1) mpu
napajieIbHOM IepeHoce Ha Bektop AB ; 2) mpu cuMMETpUH OTHOCUTENLHO Touku B; 3) mpu
CUMMETpHUHU OTHOCHUTENBbHO Tipsimoit AC.

3. Touka A1 (X; —4) sBisercst oopaszom touku A (2; Y) pu romoretuu ¢ rearpom H (1; -2) u
koaddunuentom kK = —3. Haiiaure x u .

4. Tlpsimas, mapamiensHas cropone AC tpeyroiasauka ABC, nmepecekaer ero cropony AB B
touke M, a cropony BC — B Touke K. Haiimure mnomans tpanenuu AMKC, eciu BM
=4 cm, AM = 8 cm, a momaae TpeyroiabHuka MBK paBHa 5 cM>.

5. Touka C sBisercs o6paszom touku K (1; —1) npu moBopore ¢ meHTpoM B Touke A (4; 3) Ha
yrox 90°. Haiingute koopauHaTtsl Touku C.

6. 13 Touek A u B, nexamux B 0THOHM MOJYIJIOCKOCTH OTHOCUTEIBHO MPSMOU @, OMYIIEHBI
nepreHaukysipsl AA1 u BB1 Ha sty npsmyro. M3Bectho, uto AA1 =4 cm, BB1 =2 oM, A1B1
= 3 cm. Kakoe HauMmeHbIllee 3HaueHUEe MOXeT NpuHUMaTh cymma AX + XB, rae X — Touxka,
IpUHAAJIeKAIIas IpsiMoil a?



