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HOACHUTEJIBHASA 3AIIMCKA

'eomerpusi Kak OAUH M3 OCHOBHBIX pA3/EJIOB IIKOJBHOM MaTEMaTUKH,
UMEIOIIMNA CBOEH 1iebl0 00ecneunTh M3Yy4eHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHUMHA M B3aUMHOE pPACIOJIOKEHHE, ONHPAETCI Ha  JIOTHYECKYIO,
JOKa3aTeJbHYI0 JUHUIO. LIEeHHOCTh M3ydeHHs I'€OMETPUM Ha YPOBHE OCHOBHOTO
oOurero o0Opa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOLUKCA YYUTCS TPOBOIUTH
JI0Ka3aTeNIbHbIE PacCyXJE€HUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHHUs, 10Ka3bIBaTh
UCTUHHBIE YTBEP)KJEHUS U CTPOUTHb KOHTPIPUMEPHI K JOXKHBIM, MPOBOJIUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
(dopMynupoBath 00paTHbIe yTBEpKACHUsI. Oco00€ 3HaUeHUE JoKa3aTeIbHAS TMHUS
UMeEeT i1 yrayO0inEHHOrO U3y4eHHUs MaTEeMaTHKU.

Llenbro M3y4eHUs: TEOMETPUU SIBJIIETCS UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIICHUH KaK MAaTEMAaTUYECKUX, TAK U PAKTUYECKUX 3a/1a4, BCTPEYAIOIINXCS B
peasibHOM  ku3HU.  OOyuaromuiics  JODKEH  HAyUWUThCS  ONPEAENSTh
TE€OMETPUYECKYI0 (PUTYpPYy, OMHCHIBATH CIOBAaMHU YEepTEX WIM PUCYHOK, HAWTH
IJIOU[aJb  3€MEJIBHOIO  y4dacTKa, pPAacCUUThIBATH  HEOOXOAMMYKO  JUIMHY
ONTOBOJIOKOHHOTO Kalelis Wik TpeOyeMmble pa3Mephbl rapaxa Jjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHASI JUHUS B M3yUYEHUU T'€OMETPHUHU.
[Ipu pemenuu 3amay NPakTUYECKOTO XapakTepa OOYYAaIOUIUIICS Y4YUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIM pPEATbHBIX JKM3HEHHBIX CHUTyallUd, HPOBOJAUTH
BBIUMCJIEHUS U OLIEHUBATh aJIEKBATHOCTb MTOJyYEHHOTO pe3yibTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca yriyoJ€HHOTO H3yUYEeHUSI TEOMETPUU COCTOUT B
TOM, 4TO OOYyYalOLIUECs] HE TPOCTO 3HAKOMATCA C ONpPENEHEHHBIMU MOHITUAMH, a
yBEpPEHHO OBJIaJIeBatoT UMH. CylllecTBYIOIIME TEMbl IpOrpaMMbl 6a30BOro Kypca
reOMETPHUU U3Yy4aroTcs Ha Oosiee riyOOKOM ypoBHE, a 00yJarouecs: IpuoOpeTaroT
YMEHMS, NOMOTalollMe€ WM YBEPEHHO IPUMEHATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXHBIX IIPEAMETAX, MPEXK/E BCEro (pu3nke u nHHOpMaTHKE,
a TaKXe IO0Jb30BaTbCsS IOJIYYEHHBIMU 3HAHUSMU IIPU PELICHUH HPAKTUYECKUX
3a/1ay.

CornacHo yuyeOHOMY MmiaHy B 7—9 Kiaccax usydaercs yriyOJEHHBIN yueOHbIH
Kypc «l'eomeTpusi», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE Pa3Jelbl
cogepxkanusi: «Hauama  reomerpum», «TpeyrompHukn», «OKpPYXKHOCTBY,
«HetpipéxyronpHukn», «Ilomoduey, «dnemMeHTsl TpUroHoMeTpumny, «llnomanmn», a
Takxke «Metog koopauHaty, «BekTopbl», «IIpeodpa3zoBaHus MIOCKOCTH.

Ha uzyuenue yueOHoro kypca «I'eomeTtpusi» orBogutcs 306 yacoB: B 7 Knacce
— 102 vaca (3 vaca B Hezeno), B 8 kimacce — 102 yaca (3 yaca B Heeno), B 9 kiacce
— 102 yaca (3 yaca B HEACIIO).



COILEPKAHUE OBYUYEHUA
7 KIIACC

Hayana reomerpuu

Hcropuss BO3HMKHOBEHHS M DPa3BUTHUS TeOMETpUU. HauanpHble NOHATUA
reoMerpuu. Touka, mpsimasi, OTpe3ok, Jyd. [loHsTe 00 akcuome, Teopeme,
JIOKa3aTENbCTBE, ONPEICIICHHUM.

B3auMHoOe pacnosiokeHue TOueK Ha IpsAMO. M3mepeHue IMHBI OTpe3Ka,
pacCcTOsTHUE MEXKY TOUKAMH.

[Tonynnockocte u  yroia. Buabl yrimoB. M3mepeHue BEIUYUH YTJIOB.
BeprukaneHble n cMexHble yriibl. [lapamiensHble U NEPIEHAUKYIISAPHBIE IPSIMBIE.
PaccrostHue ot Touku 10 nipsiMou. buccekrpuca yria.

Jlomanas. Bungpbl omanbix. [yimHa jiomaHou. MHoroyronsHuku. [lepumerp
MHOTOyTOJIbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBIMYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble mpeaCTaBIEHUST O PpaBEHCTBE (QUIYp, HX PaCIONOKEHUH,
CUMMETPHUH.

[Ipocreiimmue nocrpoenns. UHCTpyMEHTHI 11 U3MEPEHUN U IIOCTP OCHU M.

TpeyronbHuku

Buabl TpeyrosbHUKOB: OCTPOYTOJIBHBIE, IPSIMOYTOJIbHBIE, TYIHOYIOJbHBIE,
paBHOOEApPEHHbIE, paBHOCTOpOHHME. Menuana, OHCCeKTpuca U BBICOTA
TPEYrOJIbHUKA.

PaBenctBo TpeyroiabHUKOB. llepBblii M BTOpOW IPU3HAKA pPABEHCTBA
TPEYroJbHUKOB. PaBHOOeNpeHHbIE TpPEYroJbHUKH W WX cBoictBa. [Ilpu3Hak
PaBHOOEIPEHHOTO TpEyToJabHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXIy CTOPOHAMH M yrjaMu TpeyrojbHHKa. HepaBeHcTBO
TpeyroibHuKa. HepaBeHCTBO O JIJIMHE JTJOMAHOM.

Cummerpuunsbie purypsl. OCHOBHBIE CBOMCTBa 0ceBOi cummeTpui. [Ipumepst
CUMMETPUH B OKPYKAIOILEM MUDE.

[HapajienbHbie npsaMbie. CymMMa yriioB MHOIOYroJIbHUKA

[TapamienbHOCTh NPSAMBIX, UICTOPUUECKUE CBEACHUS O IOCTyJIaTe EBKInaa u o
ponu JIo6a4eBCKOTO B OTKPHITUN HEEBKINO0BOM reoMmeTpuu. CBONCTBA U MPHU3HAKA
napawuienbHbiXx npsiMbix. Cymma yrjaoB TpeyrojbHHKa. BHemmHwe  yribl
TpeyrojibHuka. CymMMa BHYTPEHHUX YTJIOB MHOTOYTOJIbHUKA M CyMMa BHEUIHHUX
YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA.

I[IpsiMoyroJibHbIE TPEYTroJAbHUKH

[Ipr3Haky paBeHCTBA NPAMOYTOJBHBIX TPEYrOJBbHUKOB. [leprneHmukymsp u
HakJIOHHAs. CBOMCTBO MEAMAHbI MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
runotenyse. [IpsaMoyroibHbIN TPEYroabHUK C YoM B 30°.

OKpYy:KHOCTH



[ToHATHS OKPYXHOCTM M Kpyra. DJIEMEHThl OKPYXHOCTM M Kpyra: LIEHTp,
paauyc, AMaMeTp, XopJa, UX CBoWcTBa. B3auMHOe pacnonoxeHue OKpYKHOCTU U
npsmoii. KacatenbHas u cekymas K okpy’HocTdu. OKpy>KHOCTb, BIMCaHHAs B yTrOJl.
[Ipocreiimme moCTpOEHUs ¢ TOMOIIBIO HUPKYJIS U IUHEUKH.

I'eoMeTpryecKkue MeCcTa TOYEK

[lonsiTve 0 reoMeTpuueckoM MecTe Touek. [Ipumepsl reoMeTpuyecKux MecT
TOYEK Ha MJIOCKOCTH. brccekTpuca yria u cepeiuHHbIN NEPIEHANKYIIAP K OTPE3KY
KaK reoMeTpudeckue mecra Todek. OnucaHHash OKPYXHOCTb TPEYroJbHUKA, €€
neHTp. Meros reoMeTpUYeCKUX MECT TOUYEK MPU PEIICHUH T'€OMETPUUYECKUX 3a/1ay.

IHocTpoeHust ¢ MIOMOMIBIO HMPKYJISI M JIMHEHKH

Ucropuueckue cenenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOEHUH, 3Tarbl
3a7]a4 Ha IOCTPOEHUs, PELICHUE 3aJa4 Ha TOCTPOEHNE HUPKYJIEM U JIMHEUKOM.

8 KUIIACC

YeTbIpEXyroabHUKH

[lapamnenorpamm, ero mpu3HaKu U cBoicTBa. [IpsiMoyronbHUK, pPoMO,
KBaJpaT, WX MpPU3HAKKW U cBoiicTBa. Tpamenus. PaBHoOeapeHHasr Tpamerus, e
cBoycTBa U npu3Haku. [IpsamoyroneHas tpanenusa. CpenaHss TUHUS TPaNlCHUH.

CpenHss nMHUS TPEYTOJbHUKA. METON yABOEHUS MEAMAHbl TPEYroJIbHUKA.
Teopema o nepecedyeHn MeAUaH TPEYTrOJIbHUKA.

Teopema ®aneca, TeopeMa O NPONOPLUMOHAIBHBIX OTpe3kax. Teopema
Bapunbona 1151 IpOU3BOIBHOIO YETHIPEX YT OJIBHUKA.

LlenTpanbHO-CHMMETPUYHBIE PUTYPHI.

IToxooue

[Tomobue TpeyronbHUKOB, KO3pdumuednT momaodus. I[lpusHaku momoOus
TpeyroibHUKOB. IlpuMeHeHne mnogoOMsT TpPH PEIIEHUHM TEOMETPUUYECKUX M
IIPAKTUYECKUX 3a]a4.

Ilnomannb

[Tonsatue o miomaau. CBoiCTBa TIUIOMIA/IEH TEOMETPUYECKUX (Puryp.
[Ipocretimue GpopMyIbl AJis MIOMIAAA TPEYTOJIbHUKA, MapajuieorpaMma, pomoa u
tpaneuud. [nomaau nogo6Heix ¢puryp. OTHOILIEHHE MJIO0MIAIeH TPEYyTOIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a7aY.

DJIeMEeHTbI TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHI'€HC M KOTAaHIE€HC OCTPOro yTiia HPSMOYTOJIBHOTO
TpeyroibHuka. Tpuronomerpudeckue Qynkuum yrimoB B 30° 45° u 60°.
[IponopunoHanbHbIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yribl M 4eTBIPEXYTr01bHUKHY, CBA3AHHbIC C OKPY/KHOCTHIO



BrnircanHble U IEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KaCaTEIIbHON U XOPI0H. Y IJIbI
MEXAy XOpAaMHU M CEKylIIMMU. BriMcanHble W ONMCaHHBIE OKPY>KHOCTH
TPEYroJibHUKAa M YeThIpEXyroJibHUKH. CBOWCTBA M MPU3HAKH BIIMCAHHOIO
YeTBIPEXYTOJbHUKA. B3anMHOE pacnonoxkeHue AByX OKpyxHocrer. Kacanue
okpyxkHocTel. OOIIHe KacaTeIbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHMKOB

Cunyc, kocuHyc, TaHreic yrinoB ot 0° pgo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMynbl  IPUBEIACHUSA. Pemenne
TPEYTOJIbHUKOB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pelienne npakTnyecknx
3a71a4 C UCIIOJIb30BAHNEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB. Pelenune 3a1au
TEOMETPUYECKON ONTUKH.

Tpuronomerpuueckue bopmyIbl TSt IJIOI[AIA  TPEYTOJIbHUKA,
napasuienorpamma, pombOa, Tpaneruu. dopmyna ['epona. dopmyna miomagu
BBIIYKJIOTO YETBIPEXYT OJIbHUKA.

IHoxo0ue TPeyroabLHNKOB

Xopasl ¥ TOJ0OHBIE TPEYTOJILHUKH B OKPY>KHOCTH. TeopeMa o mpou3BeAeHUN
OTPE3KOB XOp/I, TEOPEMBI O IMTPOU3BEAECHNUH OTPE3IKOB CEKYIINX, TEOpEMA O KBaApaTe
KacaTenapHOU. [IpruMeHenne npu peneHnn reoMeTpuYecKkux 3aaad. Teopembl UeBsl
u Menenas. [lonstue o romoreTuu.

MeToa koopauHAT

VYpaBHeHUE TPSIMON Ha MJIOCKOCTU. YTJIOBOM KOI(PGUIMEHT U CBOOOIHBIN
YJI€H, MX TEOMETPUYECKUU cMbICH. [lapamienbHOCTh W NEPHEHAUKYISIPHOCTh
MPSIMBIX (Yepe3 YriioBor KO (UILIUEHT).

YpaBHeHUE OKpY)KHOCTU. Haxox1eHne nepeceyeHnil OKpY>KHOCTEN U IPAMBIX
B KoopauHarax. @®opmyna paccrosHHs OT TOYKM 10 npsmou. Ilmomans
napajiesiorpaMMa B KOOpJWHATaX, MOHATHE 00 OPHEHTHPOBAHHOMW IIJIOMIAIH.
[IpruMmeneHne MeTo1a KOOpAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3ajadax.

BexkTopsl

Bekropsl Ha miockoctd. CHOXKEHHME M BBIYMTAHHE BEKTOPOB — IpaBHIA
TPEYTOJIbHUKA U MapaJUIesiorpaMMa. Y MHOKEHNE BEKTOpa Ha uucio. KoopauHaTsl
BekTopa. ClIO)KE€HHWE M BBIYUTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa HA YHUCIO B
KoopauHartax. [I[puMeHeHre BeKTOpOB B (pU3MKe, LIEHTP Macc.

[Tonsatue o 6Gaszuce (Ha miockocTH). PaznmokeHuss BEKTOPOB MO Oa3ucy.
CkansipHo€ TpPOU3BEAECHUE BEKTOPOB, '€OMETPUYECKHII CMBICI U BBIPAKEHHUE B
JIEKapTOBBIX KoOpAWHATaX. JIuCTpHOYTUBHOCTH CKAJSIPHOTO IPOU3BEICHUS.
CkansipHOe NOpoW3BEACHHWE M mpoenupoBaHue. [IpuMeHeHHe CKalsIpHOro



MPOM3BEIAEHUS BEKTOPOB Ul HAXOXKIECHWS JUIMH MW ylJoB. Pemenue
FEOMETPUUECKUX 3aa4 C IOMOIIbIO CKAJISIPHOTO MIPOU3BEACHUS.

JJIMHAa OKPYKHOCTH M IVIOIIAAb KPyra

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. |’ panycHas u paauaHHas
Mepa yrIJa, BbIYMCIECHWE JUIMH Ayl OKpyxkHocTteu. I[lmomaas kpyra, cekropa,
cermenTa. Mictopuueckue cBefieHrs 00 U3MEPEHUHN JUTUHBI OKPY>KHOCTH U IO N
Kpyra.

JIBHKEeHMSI TIIOCKOCTH

Hentpanbuas cummerpusi. LlentpanbHo-cumMmerpuuHbie Gurypsl. [loBopor.
OceBasg cumMmerpusa. PuUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOM OCH.
[TapannenbHbI IEPEHOC.

[lonsitne nBHXeHHsT M ero cBoiictBa. PaBeHnctBo ¢Quryp. IlposiBnenus
CUMMETPUHM B TIPUPOJIEC, KUBOIHCH, CKYJIBITYpe, apxutekType. Kommnozumnu
NBH>KEHUH (Tpocreiiiine npumepsl). [[puMeHeHne B reoMeTpUYECKUX 3a1a4ax.



INIAHUPYEMBIE PE3YJbTATbBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Ppe3yJbTaThl OCBOCHUA IIpOrpaMMbl MO MaTEeMaTUKE
XapaKTepU3yloTCs B YaCTH:

1) naTpMOTH4YECKOr0 BOCIIMTAHUA:

NpOSIBJIGHUEM MHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKHU, I[IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHIKEHHUSIM  POCCHUCKHUX
MAaTEeMaTUKOB U POCCUUCKOW MATEMATHUYECKOW IIKOJbI, K MCIOJIb30BAHUIO 3TUX
JTOCTH)KEHUHN B APYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:kaIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

TOTOBHOCTHIO K BBIMIOJIHEHUIO O0SI3aHHOCTEN TpakJlaHMHA U pean3aliud €ro
npaB, TMPEJACTABJICHHEM O MaTEMaTHYECKUX OCHOBaX (PYHKIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYD, SBJACHUM, MPOIEAYP TPaKIaHCKOTO OOIecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO dTHYECKHUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM TPUMEHEHUEM [IOCTH)KEHUMW HayKd, OCO3HAHUEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX MPUHILIMUIIOB B ICSITEIHLHOCTU YUEHOTO;

3) TPY10BOI0 BOCTIUTAHMS:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHME B PEUICHUH TMPAKTUYECKUX 3ajad
MaTeMaTHUYECKON HaIMpaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTU4YECKOTO
o0pa3oBaHMsl Ha TPOTSHKCHHH BCEHU JKU3HU VIS YCIEIIHOW MPpodecCHOHATBHOM
NEATeTLHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHAUBUIYATbHON TPAECKTOPUU 00Pa30BAHUS U KU3HEHHBIX TIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢cTeTHYECKOTr0 BOCIIUTAHMUS:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M  OCTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHUI, pacCyKIEeHUU, YMEHUIO BHJCTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHOCTEH HAYYHOI'O MO3HAHMA:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYID CHCTEMY Hay4YHBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJILI U
oOmrecTBa, MOHMMAaHMEM MaTEMaTHUYEeCKOM HaykKu Kak c]epbl dYeloBedecKoi
NEATEeIbHOCTH, ITAlOB €€ Pa3BUTUS W 3HAYMMOCTU JJIA PA3BUTHUS LIMBUIM3AIINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHUKU M MAaTeMaTHYECKON KYyJIbTYpOll Kak CpelICTBOM
MO3HAHMSI MUPA, OBJIAJICHUEM HAaBBIKAMU HCCIIEOBATENIHCKON AEATEIbHOCTH;

6) ¢u3muyeckoro BocnmUTAHHUA, (POPMHPOBAHHMSA KYJIbLTYPbI 310POBbSI H
IMOLUMOHAJIBHOIO 0JIATOMOTYYHS:



FOTOBHOCTBIO TNPUMEHSATH MATEMATHYECKHE 3HAHHUS B HMHTEPECAX CBOETO
37I0POBbS,  BEIEHUSI  370pOBOIO0  oOpaza KM3HM  (370pOBOE  IUTAHHE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHH M OTAbIXa, peryaspHas Qu3ndecKas
aKTUBHOCTB), CPOPMHPOBAHHOCTHIO HaBbIKa PehICKCHH, IPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY U TaKOro K€ MpaBa APYroro 4yejoBeKa;

7) 3KOJIOTHYECKOr0 BOCIIMTAHUS:

OpUEHTAILIMEH Ha PUMEHEHNE MATEMAaTUYECKUX 3HAHWUM ISl pEIICHUS 3a]1a4 B
00JIaCT COXPAHHOCTH OKPY’KarOIIEH Cpeibl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKU
WX BO3MOKHBIX IMOCJIEACTBUH JJIsl OKPY>KAIOIIEeH CpeJibl, OCOZHAHUEM TI100aIbHOTO
XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U ITyTeH UX PEIICHUS;

8) agpanTanuu K M3MEHAKUUMCS YCJIOBUAM COLHUAJIBHON U NMPUPOAHOM
cpeasbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO IEATENbHOCTb, B TOM YHCIIE
YMEHHE YYUTHCSA y NPYTUX JIIOJACH, MPUOOpeTaTh B COBMECTHOW NEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKW U KOMIIETCHIIUU U3 OMbITA JIPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHMHU HOBBIX 3HAHHM, (HOpMYyITUpOBaAThH UIEH,
MOHATHUSI, TUIIOTE3bI 00 OOBEKTaX U SIBJICHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh ACPUIIMTHI COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEH, IJIAaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYaIllMi0, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTHUPOBATH
NpPUHUMAEMbIE PEIICHUS W JeHCTBUS, (HOPMYJIUpPOBATh M OIEHUBATH PUCKU U
MOCJIeICTBUS, (DOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATHI

B pesynbrare ocBOCHHsI IPOrpaMMbI 10 MaTeMaTHKe Ha YPOBHE OCHOBHOTO
o0riero oopasoBanus y oOydaromierocst 0yayT copMUpoBaHbl MeTanpeaMeTHbIE
pe3yJIbTaThl, XapaKTePU3YIOIIHECs OBJIAJICHHEM YHHUBEPCaTbHBIMU
MO3HABATCIbHBIMA ~ JICHCTBUSAMH,  YHHBEPCAJIbHBIMA  KOMMYHHUKATHBHBIMH
JICHCTBUSIMHA M YHUBEPCATbHBIMH PETYJIITHBHBIMY JICHCTBUSMHU.

ITo3HaBaTe/IbHBIE YHHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUS
ba3oBble Jiornueckue aecTBHUA:

BBISIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKH MATEMATHUYECKUX
O0OBEKTOB, TIOHSATHUM, OTHOIICHWH MEXAYy TMOHATHAMHU, (HOPMYIHpPOBATH
onpeneseHus] TOHATUH, YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccU(pUKaIuy,
OCHOBaHUSI 111 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU MTPOBOJAUMOTrO aHAJU3a;



BOCIPUHUMATh,  (POpMyIMpoBaTh U  NIPeoOpPa30OBbIBATH  CYXKIECHUS:
YTBEpAUTEIbHBIE U OTPULATENbHBIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIC;

BBISIBJIAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEYUS
B (pakTax, AaHHBIX, HAOMIOJEHUSAX M YTBEPKICHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYNNA;

JeNaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTHH;

pa30upaTh 10Ka3aTelbCTBA MATEMATHUYECKUX YTBEPKACHUM (MpsMbIEe U OT
IPOTUBHOI0), TPOBOJUTH CAMOCTOSITEIbHO JIOKa3aTeIbCTBA MAaTEMATUUYECKUX
(akTOB, BBICTpaMBATh APTyMEHTALMIO, MPUBOJUTH NMPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTEeMaTUYECKOM WHIYKUUU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXKIeHus;

BBIOMpaTh Crmoco0 perieHus ydeOHOM 3amadu  (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEILIEHUS, BEHIOMPATh HanOoJee MOAXOIAINI ¢ yU€TOM CaMOCTOSITETbHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBbie ucciieqoBaTebCKue AeHCTBUS

UCIIOJIb30BAaTh BOIIPOCHl KAaK HCCIIENOBATEIIbCKUN MHCTPYMEHT IMO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEIIbHO YCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIMIO, MHEHHUE;

IPOBOJUTh [0 CaMOCTOATEIBHO COCTABJICHHOMY IUIaHY 3KCIEPUMEHT,
UCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObEKTa,
3aBHUCUMOCTEH 00BEKTOB MEXIY COOOI;

CaMOCTOATENbHO (HOPMYIHpPOBaTH OOOOILEHHS W BBIBOJBI 0 pe3ysibTaTaM
MPOBEAEHHOIO  HAOMIOACHUS,  MCCIEAOBAHUS, HKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTD TMOJIYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHU;

IPOTrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TAaKXKE BBIJIBUTATh
IPEATNOIOKEHUS O €r0 Pa3BUTHUH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundpopmaumeii:

BBISIBJIATh HEAOCTATOYHOCTh M HM30BITOUHOCTh HMH(POPMAIUM, JaHHBIX,
HEOOXOAMMBIX JUUIsl pELICHUs 3a1a4u;

BbIOMpATh, AHAJIM3UPOBATH, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH
UH(}OpPMALUIO pa3IUYHbIX BUAOB U (POPM Npe/ICTaBICHUS;

BbIOMpaTh (opMy mpencTaBieHUs UHGOpPMAIMM M WILIIOCTPUPOBATH
peliaeMble 3a1a4u CXeMaMH, 1uarpaMMaMu, HHOM IpauKoi 1 UX KOMOMHALMSIMU;

OLICHMBATh HAJEXKHOCTh MH(POPMALMH 1O KPUTEPUAM, MPEIIOKEHHBIM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOATENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:



BOCHPUHUMAThH U (OPMYJIMPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBHIMU H
LEJIIMU OOILIEHHUS], ICHO, TOYHO, IPAMOTHO BbIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX
U THUCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy pelIeHHus 3ajJaud,
KOMMEHTHPOBATh MOJIYUYEHHBIN pe3ynbTar;

B XOJI€ OOCYXIEHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJsieMbl, pelmaeMod 3aJaud, BbICKA3bIBAaTh WJEH, HALEIEHHbIE HAa IIOUCK
pELIEHMs, CONOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU IPYIHMX YYaCTHUKOB
auasora, oOHapyKMBaTh Pa3jiM4Me U CXOJACTBO IMO3UIMUH, B KOPPEKTHOH (opme
dbopMynHpoOBaTh pa3HOIJIACHS, CBOM BO3PAKEHUS;

IPEICTaBIATh Pe3yibTaThl PEIICHUS 3a/1a4H, SKCIEPUMEHTa, UCCIEeI0BaHMU,
IPOEKTA, CaMOCTOSITEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a]ay
pEe3EeHTalUd U OCOOEHHOCTEN ayIUTOPHH;

[OHMMAaThb W MCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW U MHAMBHUIYaJIbHOU
paboThl NpHU pELICHUH Y4YEOHBIX MATEMaTUYECKUX 3a7ady, NPUHUMATh LIEJb
COBMECTHOW JESITeNbHOCTH, IUIAHUPOBATh OPTraHM3alMI0 COBMECTHOW paboTHhI,
pacnpenensTe BUIbI padoOT, AOrOBapHBaThCS, OOCYXKIaTh MPOLIECC M PE3yJbTaT
paboThI, 000011aTh MHEHHS HECKOJILKUX JIFOJICH

y4acTBOBAaTh B TPYIIOBBIX Gopmax paboTel (00CyXkIeHus, OOMEH MHEHHH,
«MO3TOBBIE LITYPMBI» U UHBIE); BBITIOIHSTH CBOIO YaCTh pa0OThl M KOOPAUHUPOBATH
CBOU JECWUCTBUA C JPYTMMHU 4JIEHAMH KOMaH/bl, OLIEHUBATh KAUYECTBO pe3yjbTara U
KayecTBO CBOEr0 BKJIaJia B OOIIUN pe3yibTaT 10 KPUTEPUIM, cHOpMyITHpOBaHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIEe YUeOHbIE JeiCTBUSA
Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI ISl PEHICHHUS B JKM3HEHHBIX M y4E€OHBIX CHUTYyaIlUsX,
OpPHEHTHUPOBATHCS B PA3IMYHBIX MOJX0AaX MPUHSATHUS PEIIeHUHN (MHINBUYaIbHOE,
IpyHIIOBOE);

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, AJTOPUTM pEHIeHHUs 3a7auyd (WM ero
4acTh), BBIOMpPATh CMOCOO pEHICHHS ¢ YYETOM HMEIOIIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH BapHAHTHI
pelieHuii ¢ y4éToM HOBOW MH(POPMALIUH.

CaMOKOHTPO.JIb, SMOIIUOHAJILHBII HHTE/LJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISL Mpollecca U pe3yibTara
pelIeHNs MaTEMaTHIECKON 3a7a4H, CAMOMOTHUBAIIUN U PEIICKCHUH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH TPH PEHICHUU 33JayH,
BHOCUTh KOPPEKTHBBI B JESITEILHOCTH HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHUBATh COOTBETCTBHUE PE3YJIbTATA JEATEIIbBHOCTH MOCTABJICHHOM LEIU U
YCJIOBUSAM, OOBSCHATh TPUUYMHBI JTOCTHXKEHUS UM HEIOCTHXKEHUSI LIEIH, HaXOJIUTh
oIMOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BBIpOXKATh OMOLUM TPH U3YYCHUH MATEMaTHYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOIIMOHAJIEHYIO OIICHKY PEIIEHUs 3a1a4H.

HPEAMETHBIE PE3YJIBTATBI

K konIty oOyuenus B 7 kjiacce 00ydaronics MoayyuT ClAeAyIONe MPeIMETHbIC
pe3yJIbTaTHI:

Pacno3HaBaTh M3yueHHBIE TE€OMETpUYECKHE (UTYpBI, ONPEAeNsiTh HX
B3aUMHOE PAacCIoJIOkKEHUE, HU300pakaTh TE€OMETpPUYECKUE (QUTYPHI, BBINOIHATH
YEPTEXKH MO YCIOBUIO 3a/1a4u. VI3MEpATh TMHEHHBIE U YTII0BbIE BEIUYUHBI. Pemath
3a7a4¥ Ha BBIUYKMCIICHUE JITTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JMHEHHBIX U YIJOBBIX BEIMYUH MPEIMETOB B
peanbHOM JKM3HHM, pa3MepoB MPUPOAHBIX OOBEKTOB. Paznuuarh pasMepbl 3THUX
O0OBEKTOB IO TOPAJIKY BETUINHBIL.

CTpouTh 4epTEXH K FTEOMETPUUYECKUM 3a/1a4aM.

[Tonb3oBaThCs TMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
IIPU3HAKHU U CBOWMCTBA PABHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEILICHUHU 3a/1a4.

[IpoBOAUTH JOTMYECKUE PACCYKICHHS C MCIOIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp3oBaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMaHbl, MPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PELIEHUH T€OMETPUYECKUX 3a7ad.

OnpenensiTh NapajuieIbHOCTh NPSIMBIX C MOMOIIBIO YTIIOB, KOTOPbIE 00Opa3yer
¢ HUMU cekymias. Onpeaeniarh napauielbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJIHOM MPSIMOU O TOYEK JAPYTOM MPSMOM.

Pemrate 3aiaun Ha kieryatoi Oymare.

[TpoBOAUTH BEIYUCICHUS U HAXOAUTH YUCIOBBIE U OYKBEHHbBIE 3HAUCHHUS YTIIOB
B F€OMETPUYECKUX 3aJadyax C HCIOJIb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOKMCTB YTJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHHUHN JBYX
napasulebHbIX IPSIMBIX CeKylleil. Pemath npakTuyeckue 3ajlaud Ha HaXOXICHUE
YTJIOB.

Brnanerr monsitnem reomerpuyeckoro mecra touek (I'MT). Omnpenensartsb
OMCCEKTPUCY yTIJIa ¥ CEPEIUHHBIN MEPIEHAUKYIISP K OTPE3KY KaK T€OMETPUUECKHE
MecTa Touek. [lonb3oBaTecs nmoHsATHEM reomeTpuueckoro mecta Touek (I'MT) npu
JIOKa3aTeNbCTBE TEOMETPUUYECKUX YTBEPKICHUM U TIPU PELICHUH 3a]1a4.



@opMyIMpOBaTh ONPEAECNECHUS OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPYXHOCTH, YBEPEHHO BJIaJIETh UX CBOMCTBAMH. Y METh JJOKA3bIBATh U IPUMEHSATh
OTU CBOMCTBA IIPY PEILIEHUH 3a]1a4.

Braners moHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxouTh €€ HeHTp. Jloka3bIBaTh U UCHOJB30BaTh (DAKTHI O TOM, YTO OUCCEKTPHUCHI
YIJI0B TPEYTrOJbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIVMHHBIC
IIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAOTCSA B OJJHOM TOYKE.

Braners moHsATHEM KacaTebHONW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOU O
NEPIEHINKYJIIPHOCTU KacaTeJIbHOW U paguyca, MPOBEAEHHOIO K TOYKE KaCaHUS.
JIOKa3pIBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJITHOM TOYKH, U PUMEHSATH 3TO B PELICHUN FEOMETPUUECKHUX 3a/1a4.

JIoka3plBaTh M TPHUMEHATH MNPOCTEHIINE T'E€OMETPUYECKHE HEPABEHCTBA,
IIOHMMAaTh UX NPAKTHYECKHUI CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOCHHUS C TIOMOILIBIO IUPKYJIA U
JIMHEVKH.

K xoniy o0yuenus B 8 kij1acce 00yJaronuiicss moay4yuT CIASIYIOUINE TPEIMETHbIC
pEe3yNbTaTHI:

Pacno3HaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMM NPU PEIICHUH F€OMETPUYECKHX 3anad. Paznnuath
OPU3HAKU M CBOWCTBA IMapajuielorpaMma, pomOa U npsiMOYroJIbHUKA, J0Ka3bIBaTh
UX U YBEPEHHO NIPUMEHATH NPHU PEUIEHUHA T€OMETPUUYECKUX 3a7ad.

Hcnonp3oBaTh CBOMCTBA TOYKH MEPECEUEHUS] MEIUAH TPEYTOJbHUKA (LIEHTpa
Macc) B peIlIeHUH 3a]1a4.

Bnaners noHsTHEM CpEIHEN JIMHUM TPEYTOJIbHUKA U TPANSIUU, TPUMEHSITh UX
CBOWCTBA MIPU PELICHUHU reomeTpuyeckux 3aaad. Mcnomp3oBate Teopemy Daneca u
TEOpEMYy O MPOMOPUUOHAIBHBIX OTpPE3KaX, MPUMEHITh UX JUIsl PELICHUS
MPAKTHYECKUX 3a]1ay.

Pacno3naBath 1LIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl M HCIOJIb30BATh HX
CBOWCTBA MPU PELICHUHU 3a]1a4.

Brnanetr moHATHSAMU TOAOOMS TPEYrOJBHUKOB, Kod(hduimeHnta momoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MMOAOOHBIX TPEYTOJbHUKOB. MIMETh IpencTaBieHue o
npeoOpa3oBaHUM MOAO0MA U O MOAOOHBIX (urypax. [lomp3oBaThCcsi MpU3HAKAMU
MOI00MSI TPEYTrOJIbHUKOB MPH PEIICHHH IeOMETPUYECKUX 3anad. Jloka3plBaTh U
MPUMEHSITh OTHOUIEHHUS MPONOPIIMOHAIIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumensTs mogo0ue B MPaKTUUECKUX 3a1auax.

BeiBomuTe ¥ MCMONB30BaTh MpOCTeme (GOpMysbl  JUIsl  TUIOMIATU
TpeyrojibHUKa, MapajenorpaMma, pomoa u Tpaneuuu. BeraucisaTs (pa3inyHbIMU
cnocobamMu) IJIOWAJAb TPEYroJbHUKAa M IUIONAAM MHOTOYTOJBHBIX (PUTyp
(MONB3ysCh, TIE HEOOXOAUMO, KaNbKyJATOPOM). 3HATh OTHOILIEHWE IUTOLIAJeH



MOJOOHBIX (PUTYp M NPUMEHATh MPU pelIeHUuW 3aaad. [[puMeHsATh Mogy4YyeHHbIE
YMEHUS B IPAKTUUECKUX 3a/1a4ax.

[Tonme3oBathess Teopemoit I[ludaropa mms pemeHus TEOMETPUUYECKUX U
npakTrdeckux 3aaad. CTpouTh MaTEMaTUYECKYIO MOJENb B IPAKTHYECKUX 3a7a4aXx,
CaMOCTOSITENBHO AENAaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJINHBI.

Bragers mNOHATHEM BIMCAHHOTO W ILEHTPAJBHOIO yIja, yria MExXIy
KacaTelnbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTrOJbHUKA U
YETBIPEXYTOJIbHUKA, IIPUMEHATh UX CBOMCTBA IPH PELICHUH 3aa4.

[IpuMeHsATh MOJIyYeHHbIE 3HAHUS HA NMPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENH JJI 3a]1a4 PeabHON KU3HU U NPOBOJIUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C TIpPUMEHEHUEM TNO0J00MS W TPUTOHOMETPUM (MOJB3YSICh, I/I€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K koH1y 00y4enus B 9 kiaacce o0yyaronmiics MoJIyduT CIEAYIOINE IPEIMETHbIE
pEe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMH OCTPBIX yTJIOB, YMETh HAXOIUTh C HX
MIOMOIIBI0 PA3JIMYHBIE 3JEMEHThl MPAMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHE
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO0 KaIbKyJISITOPA) ATUHBI
Y YIJIBI JIJIsl HETAOJIMYHBIX 3HAYECHUI.

[Tonp30Batbes popmynamMu NpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXKJIECTBOM [UJIl HAXOXICHHUS COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEIIMYNHAMMU.

JIoKa3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATH MX IS
HAXO0XACHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPU PELICHUU TEeOMETpUYECKuX 3anad. [IpuMeHsATe moilydeHHbIE 3HAHUA IIPU
pELLIEeHNY NIPAKTUYECKUX 3a1a4.

[IprMeHATH TPUTOHOMETPHIO B 3aJa4aX Ha HAXOXKIAEHUE IUIOIIAA1, BBIBOAUTD
U BJAJETh TPUTOHOMETPUYECKMMHU (QOopMyslaMH Uil IUIOWIAAU TPEYroJIbHHKA,
napajuienorpaMma, pom0a, Tpaneuuu, BBIBOJUTh U PUMEHATh Gopmyiay ['epoHa u
dopMyity JUIs MIIOLIAAH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmets npencraBiaeHne 0 rOMOTETUH, IPUMEHSTh B IPAKTUUECKUX CUTYalUsAX.

Hcnonb3oBaTth TeopeMsbl UeBbl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp3oBaTe TEOpEMbI O BIMCAaHHBIX YIVIAX, YIIAXx MEXIY XOpAaMu
(CeKyMMU) U yTiie MEeXy KacaTeIbHOU M XOpI0M MpH PENIEHUU T€OMETPUYECKUX
3agad. Jloka3plBaTh M INPUMEHATh TEOPEMBI O MPOU3BENECHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUN OTPE3KOB CEKYIIUX, O KBaAPaTe KacaTeIbHOM.

Bnagers moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaTh C YpaBHEHHEM
NpsIMOMl Ha IUIOCKOCTH. Bianers NOHATHSAMU YriaoBoro Ko3pQuuHeHTa u
CBOOOJAHOrO YjieHa, MOHUMATh WX TE€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO
K03 puIMeHTa ¢ BO3paCTaHUEM U yObIBAHUEM JTMHEUHON QYHKIMH. Y METh pelaTh



METOAOM  KOOpAMHAT  3aJayd, CBA3AHHbIE C  [APAJUICIBHOCTBIO U
IEPIECHAUKYJIIPHOCTBIO IPSAMBIX, IIEPECCUCHUEM IPSIMBIX, HAXOXICHUEM TOYEK
IIepEeCeUYCHU.

BeiBomuTe M BIIaLETh YpaBHEHHEM OKpPYXKHOCTH. Mcrmomp3oBaTh MeETOX
KOOPAMHAT JUId HAaXOXKICHUs I[EPECCYCHUM OKPYKHOCTEHM W NpsAMbIX. Braners
(GopMynaMu paccTOSIHUSI OT TOYKM JO MPSMOM, IJIOUIaAM Mapajierorpamma B
KOOpAMHATaX, UMETh MOHATHE 00 OpueHTHpoBaHHOW momanu. [lomb3oBarbes
METOZOM KOOpAMHAT Ha INIOCKOCTH, IPUMEHSATH €TI0 IIPU PELIEHUU T€OMETPUYECKUX
U IpaKkTU4YeCKuX 3ajady. [IpuMeHsaTs MeETox KOOpAMHAT B MPAKTHUKO-
OPUEHTUPOBAHHBIX TCOMETPUYECKUX 3aa4ax.

Brnanerp moHsTHEM BEKTOpa. YMETh CKJIaAblBaTh W BBIYUTATH BEKTOPHI,
YMHOXaTh Ha YUCJIO, BJAJAETh IIpaBUJIAMU TPEYrOJIbHHUKA W Iapajulieorpamma.
Bianers npakTU4eCKUMU HHTEPIPETALUAMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpAMHATaMM BEKTOpa. Biagere CIOKEHMEM W BBIYUTAHMEM BEKTOPOB,
YMHOXXEHUEM BEKTOpPA Ha YUCIIO B KOOpAUHATAX.

Nmets npencraBieHue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPbl CHJI C IIOMOILIBIO IPOELUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIECHHWW. IIpuMeHsATH T1ONMy4YeHHbIE 3HAaHUSA B
npocTelnX (PU3NUECKUX 3a/1auax.

Bianers NOHATHEM CKAJIAPHOIO IPOU3BEACHUSA BEKTOPOB, IIOHUMATh €ro
TEOMETPUYECKUN CMBICI M YBEPEHHO II0JIb30BATHCS €0 BBIPAKEHUEM B IEKAPTOBBIX
KOOpJUHATax. 3HaTh JUCTPUOYTUBHOCTh CKAJSIPHOTO MPOU3BEACHUS U €0 CBSI3b C
npoeuupoBaHueM. IIpUMEHATH  CKalsIpHOE  INPOU3BEACHUE BEKTOPOB  JUIA
HaxXOXJEHMUS JUIMH U yIJIOB. Pemate reoMerpuyeckue 3ajayd C IIOMOIIBIO
CKAJIIPHOTO mpown3BeneHus. VCromp30BaTh CKAISIPHOE MPOU3BEAECHNUE BEKTOPOB B
anreOpandecknx U GU3MYECKUX 3a/1a4ax.

Brnageres NOHATHUAMH INPAaBUIBHOTO MHOI'OYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI 1yTY OKPYKHOCTH U PaJMaHHOW MEpBI yIJla, BBIYUCIIATH IUIOLIAAb Kpyra U
ero vacrer. [lonnmate cmbicn yucna m. [IprMeEHATH NOydEeHHBIE YMEHHUs NPH
pELIeHUH TNPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHUE CBENIEHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTH U ILIOLIAAU KpyTa.

HNmers mnpencraBieHue O MNpeoOpa3OoBaHUU IUIOCKOCTH, O JBUIKCHUSX.
HaxonuTe ocu, LEHTphl CUMMETPUU (UTYyp, UEHTpbl IOBOPOTA, HAXOIUTH
KOMIIO3ULIUM MPOCTEUIINX TpeoOpa3oBaHuid. [IpUMEHATh NBHXKEHHUS IIOCKOCTH
IIPU PELICHUU TCOMETPUUECKUX 3a1a4.

[IprMeHATH MONMy4YEHHBIE 3HAHWUS HA NPAKTHKE — CTPOUTHh MATEMATUYECKHE
MOZENN JJIA 3a/1a4 PEATbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHUEM MOAO00US U TPUTOHOMETPUYECKUX (QYHKIUHN (MOJIB3YsACh, TIE
HE00XO0UMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KonuyectBo yacos DJIEKTPOHHBIE
HanmMeHOBaHHe pa3/iesioB U TeM uugpoBbie
Ne ni/m P KourpoJasnsie | IIpakruyeckue (1uucpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Hauana reomerpuu. [Ipocreiimmue
1 reomeTpudeckue GUrypbl 1 UX CBOKHCTBa 28 1 buomiorexa LOK
p P ) https://m.edso0.ru/78c146¢4
N3mepenne reomeTpuuecKux BeIMUUH
bubaunoreka [JOK
2 Tpeyromemiku 19 ! https://m.edsoo.ru/78c146c4
[TapannensHocTh. CymMa yriioB bu6morexa [JOK
3 15 1
MHOTOYTOJIbHUKA https://m.edso0.ru/78c146¢c4
4 IIpssMoyTONIBHBIC TPEYTOIBHUKHI 7 bubmorexa TOK
pAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [JOK
> I'eomerprriccine HepaBeHCTBa > ! https://m.edsoo.ru/78c146c4
OkpyxHOCTB. ['eoMeTprueckue Mecra
6 TO‘Ipe}I]()KHOCT OCHUS Cl:'[OMO bIO IIUPKYIIS 18 1 bubmmorexa [JOK
T p HIBIO P https://m.edsoo.ru/78c146c4
U JTUHCHKH
7 [ToBTOpeHue, 06001IeHNE, 10 1 bubaunoreka [JOK
cUCTeEMAaTHU3alis 3HAHUN https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME



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

Kosaun4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnubie | IIpakruueckune
NporpamMmbl Bcero o0pa3oBarejbHbIE
padoThI padoThI
pecypchl
N bubaunoreka [JOK
1 HeThIpEXyroMbHHKH 22 . https://m.edsoo.ru/a5cb98eb
bubmmoreka [JOK
2 Tozobue 16 1 https://m.edsoo.ru/a5ch98eb
but6moreka [JOK
3 Tnomaze 16 1 https://m.edsoo.ru/a5ch98eb
Teopema [Iudaropa u Havana bubmmoreka [{OK
4 18 1
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
VYTIIbI 1 4eTBIPEXYTOIBHUKH, CBI3aHHBIC C bubmuotexa [JOK
5 20 1
OKPYKHOCTBO https://m.edsoo.ru/a5ch98eb
5 [ToBTOpenue, 06001IIeHNE, CUCTEMATH3AIUS 10 1 bubanoreka IJOK
3HaHUH https://m.edsoo.ru/a5ch98eb
OBIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

KouunyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoasbubie | IIpakTuyeckue
NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [JOK
1 Pernerue peyroibHiKos 22 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
2 Tonobue Tpeyrombamkos 12 L https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
3 Merox xoopauHat 10 . https://m.edsoo.ru/dddde230
bubmuoreka [IOK
4 Bekropet 20 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
> JLTHK OKPY>KHOCTH H IO/, Kpyra 16 ! https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JBIKEHH TI0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpEeHME, 0000IICHME, 12 1 bu6mmoreka [JOK
cHUCcTeMaTHu3alys 3HaHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 102 6 0
[TPOTPAMME



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

7 KJIACC
KoanuecTBo yacoB
Ne Hara DJIeKTPOHHbIEe U (pPOBBIE
Tema ypoka Konrpouasnsie | IIpakrnyeckue
n/m Bcero U3ydeHusi | o0pa3oBaTesibHbIE Pecypchl
padoThI padoThI
Hcropusi BOSHUKHOBEHUS U bubmoreka [JOK

1 1
pa3BUTHS TEOMETPUH https://m.edso0.ru/925af86b
HavanbHble moHATHS

2 reoMmerpuu. Touka, npsamast 1 bubmorexa TOK

puit - 1P ’ https://m.edso0.ru/659c¢4331
OTPE30K, Ty
HavanbHble moHATHS
3 reoMeTpuu. Touka, mpsmas 1 bubmorexa LTOK
' ’ ’ https://m.edsoo.ru/20bael2a
OTPE30K, JTy4
[Tousarue 06 akcuoMe,

4 TEOpEME, 10Ka3aTENbCTBE, 1 bubmuoreka [IOK
OIpEe/IeNICHUH, CBOMCTBE, https://m.edso0o.ru/3d223477
MIPU3HAKE
B3anmHoe pacnonoxkenue

5 TOYEK Ha MPSAMOIA. 1 bubmoreka IIOK
W3mepenue JUIMHBI OTPE3Ka, https://m.edso0.ru/92b776f1
paccTosiHue MEKy TOUKaMH
B3anmHoe pacnonoxenue

5 TOYEK Ha MPSMOH. 1 bubmuotexa [JOK
N3mepenue anuHbl 0Tpe3Ka, https://m.eds00.ru/9c500788
paccTosTHUE MEKy TOUKaMH

7 B3auMHuoe pacnosnoxxenue 1 bubmorexa [JOK
TOYEK Ha MPSIMOM. 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

I/ISMepeHI/Ie JJIMHBI OTPE3Ka,
PaCCTOAHUE MEK Y TOYKaMU

[TomymnockocTs U yrod.

but6mmoreka [JOK

8 Buzwr yrios. Uswepenme https://m.eds00.ru/36862bf3
BCIINYUH erIOB
[TonmymiockocTs U yrosm. Buborexa [IOK

9 Brpt yros. Msmeperne https://m.edsoo.ru/21ce4ff2
BCIINYHNH er'IOB
[TomymnockocTs U yrod. BuGmorexa LIOK

10 Buzet yrios. Msmepenne https://m.edsoo.ru/ce214e34
BCIINYUH erIOB
BepTI/IKaJ'IbHBIC N CMCXHBIC B 6 oTeKa HOK

HNOJINOTCK

11 yrbL. HapanneneHeie i https://m.edsoo.ru/7399faea
NEPNECHANK YIISIPHBIC TIPSIMBIC
BepT NKAJIbHBIC U CMCXKHBIC Bu 6JII/IOTeKa I_[ OK

12 yribl. Hapanienseie n https://m.edsoo.ru/5c2cOdff
MEPIEHIUK YIIIPHBIE IIPSIMBIE
BepTHKaJIBHBIe U CMCKHBIC BI/I 6J'II/IOTeKa H OK

13 yrazL, IapamnentHee https://m.edsoo.ru/4a4bf678
NEPNECHANK YIISIPHBIC TIPSIMBIC
BepTI/IKaJIbHLIe U CMCXHBIC BI/I 6J'II/IOTeKa H OK

14 yrael. IlapamnensHeie A https://m.edsoo.ru/84ee61de
NEPNCHANKYIISIPHBIC TIPSIMBIC
BepTI/IKaJ'IBHBIe U CMCKHBIC B 6 oTexa ]_[OK

HNOJINOT

15 yrbl. Hapannenpaeie https://m.edsoo.ru/d04bb9c5

MEPHEHINK YIIPHBIE IIPSIMBIE
Bbubmmorexa IHOK
16 Buccektpuca yria nommorexa I

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
https://m.edsoo.ru/5c2c0dff
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bubmmoreka [JOK

17 b
neceKtprca yria https://m.eds00.ru/557998af
but6mmoreka [JOK
18 b
neceKTpaca yoid https://m.edso0.ru/5ea89182
19 JlomaHnas. Buabl 10MaHBbIX. bubmuoreka [JOK
JnvHa nomaHoM https://m.edsoo.ru/c84d7212
20 JlomaHnas. Buipl JoMaHBIX. bubaunoreka [JOK
JlnuHa nomaHoi https://m.edsoo.ru/91fe52bc
MHOroyroJbHHKH.
[TepumeTp MHOTOYTOJILHHKA.
21 [TonsiTHE O BBIMTYKJIBIX U bubmorexa IOK
e https://m.edsoo0.ru/Oaab8dfc
HEBBII YKJIbIX
MHOT'OYTOJIbHUKaX
MHOroyrojibHUKH.
IIepuMeTp MHOTOYTOJIBHUKA.
22 [ToHsiTHE O BBIMTYKJIBIX U bubmorexa TOK
% https://m.edso0.ru/27b15065
HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX
MHOroyroJbHHKH.
IIepumeTp MHOTOYTOJILHUKA.
23 HOII)ISITI/ICIZ) BBIIT yJIbIX u bubmorexa TOK
e https://m.edso0.ru/5cc7a352
HEBBITYKJIBIX
MHOTOYTOJIbHUKAX
MHOroyroJbHHKH.
[TepumeTp MHOTOYTOJILHHKA.
bubanoreka [JOK
24 [ToHsiTHE O BBIMYKIIBIX U

HEBBIITYKIJIBIX
MHOT'OYT'OJIbHUKAaX

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

[TepumeTp MHOTOYTOJIbHHKA.

but6moreka [JOK

25 TToHSTHE O BEIMYKIBIX H https://m.edso0.ru/3e269ed8
HEBBITYKITBIX
MHOTOYTOJIbHUKAX
NucTpymMeHTsI 1uist bubmuorexa [JOK

26 . .

U3MEpPEHUN U IOCTPOCHUM https://m.edsoo.ru/333ech98

97 NuCcTpyMeHTBI 1y1st bu6muotekxa [JOK
U3MEPEHHUN U ITOCTPOECHUN https://m.edso0.ru/26b0a806
Konrponbnas padora no
teMe "Hauvana reomerpuu.

28 [Ipocreiimue bu6morexa [JOK
reomeTpudeckue GUrypsl u https://m.edsoo.ru/aalb7981
ux cBorcTBa. 3Mepenue
reoMeTpudyeckux puryp"

29 Menuana, 6uccekTpuca u but6moreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.edso0.ru/9ae97099

30 Menuana, 6uccekTpuca u bubaunoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyroabHUKOB brbmorexa [IOK

TPEYE https://m.edso0.ru/8e04a02f
[TepBrbIit 1 BTOpOH NMPU3HAKH bubmmorexa [JOK

32
PaBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af
[TepBrbIit 1 BTOpOU MPU3HAKU bubmuotexa [JOK

33
PaBEHCTBA TPEYTrOJILHUKOB https://m.edsoo.ru/a56c5adb

34 IlepBbIil 1 BTOpOU NMPU3HAKU bubmunoreka LIOK

PpaBCHCTBA TPCYT'OJIbHUKOB

https://m.edsoo.ru/34f8650e
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IlepBbIit 1 BTOpOU MIPU3HAKU

bubaunoreka [JOK

3 paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/ffe06285
36 [IepBslii 1 BTOpPOI PU3HAKU bubnuoreka [IOK
PABEHCTBA TPEYTOJIBHUKOB https://m.edso0.ru/79753cdf
PaBHOOEpEeHHEIC
37 TPEYTOJIbHUKHU U UX bubmorexa TOK
p }: https://m.edsoo.ru/c59fdae9
CBOIiCTBa
PaBHOOepeHHBIC
38 TPEYTOIBHUKHU U UX bubmorexa TOK
p }U] https://m.edsoo.ru/7e10fb44
CBOIiCTBa
PaBHOGepeHHbIC
39 TPEYTOJIbHUKHU U UX bubmorexa TOK
p }j https://m.edsoo.ru/1c2cc982
CBOIiCTBa
40 [Ipu3Hak paBHOOEIPEHHOTO bubmuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/480b3c40
41 [Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [JOK
TpEyTroJbHUKA https://m.edsoo.ru/bf564ab7
42 Tpetuit npu3HaK paBeHCTBA bubmuotexa [JOK
TPEYTOJILHUKOB https://m.eds00.ru/b4229637
43 Tperuit npu3HaK paBeHCTBA bubmunoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49
TpeTuit npu3HaKk paBeHCTBA bu6moreka [JOK
44
TPEYTOJIbHUKOB https://m.edso0.ru/41c75e54
@urypsl ¢ 0CeBOU
45 cummeTtpueit. [Ipumepsl bubnuoreka [JOK

CHMMETPHUH B OKPYKAFOIIEM
MUpe

https://m.edsoo.ru/83d5ffea
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@urypsl ¢ 0CeBOU
cummeTtpueit. [Ipumepsl

bubaunoreka [JOK

46 CUMMETPHUH B OKPYKAIOIEM https://m.edsoo.ru/a48cfOcd
MUpe
47 KonTponbnas padbota 1no bubmuorexa [JOK
teMe "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
48 [TapannenbHOCTh MPSIMBIX bubmmorexa [JOK
p p https://m.edso0.ru/a081482d
49 CBoiicTBa 1 MPU3HAKH bubmoreka [JOK
MapaJijIebHBIX MPSAMBIX https://m.edso0.ru/2cd69381
50 CBoiicTBa 1 MpU3HAKU bubmuoreka [JOK
MapajiyIeIbHBIX MPSMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa ¥ MPU3HAKH bubmuorexa [JOK
MapaJijIeIbHBIX MPSMBIX https://m.edsoo.ru/e0fde699
50 CBoiicTBa U MpU3HAKU bubmuorexa [JOK
NapajuIeIbHBIX MPSMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ MPU3HAKH bubmorexa [JOK
MapaJiyIeNbHBIX MPSAMBIX https://m.edso0.ru/070fd7db
54 CBoiicTBa 1 MpU3HAKU bubmuotexa [JOK
MapaJiyIeIbHBIX MPSMBIX https://m.eds00.ru/5¢90c339
55 C . bubmuoreka [{OK
YMMA YIIOB TpeyroibHuka https://m.edsoo.ru/d1dca5cd
56 CyMMa yriioB TpeyrojibHUKa bubmorexa [JOK
yMM8 YO8 1peyr https://m.edsoo.ru/7af6d9e6
57 Buemnue yrisl bubmuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/bc409f4f
58 Buemnaue yribt bubmorexa [JOK

TpeyrojbHUKa

https://m.edsoo.ru/371cbell
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CyMMa BHYTpEHHUX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bubaunoreka [JOK

59 BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso0.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMmMa BHYTPEHHHX YIJTIOB
MHOT'OyTOJIbHUKA U CyMMa bubmuorexa [JOK

60
BHEILHUX YTJIOB BBITYKJIOTO https://m.edso0.ru/e638a510
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHX YIJIOB

61 MHOI'OYTOJIbHUKA U CyMMa bubnuoreka [IOK
BHEIIHHUX YIJIOB BHIITYKJIOTO https://m.edsoo.ru/b75edeOe
MHOTOYTOJIbHUKA
KonTponbhas pabota no

62 teme "llapannenpbHOCTD. bubmuoreka [JOK
CymMma yrios https://m.eds00.ru/40947485
MHOTOYyroJbHHKa"
ITpu3Haku paBeHCTBa

63 MPSIMOYTOJIbHBIX bubmmorexa [JOK

PAMOYE https://m.edso0.ru/330d63ff

TPEYroJIbHUKOB
IIpu3Haku paBeHCTBa

64 MPSIMOYTOJIBHBIX bubmmorexa [JOK

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

TPEYroJIbHUKOB

65 [lepnenaukynsp u bu6moreka [JOK
HaAKJIOHHAs https://m.eds00.ru/957310000000000
CBOMCTBO M€MaHbI

66 MPSIMOYTOJIBHOTO bubmuorexa [JOK

TPEYroJIbHUKA, IPOBEAEHHON
K TUIIOTEHY3€

https://m.edsoo.ru/b34a450e
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CBOICTBO MeaHaHbI

67 MPSIMOYTOJILHOTO bubmoreka [JOK
TpeyrojibHUKA, TPOBEACHHOMN https://m.edso0.ru/83fabf79
K TUTIOTEHY3¢
IIpsaMoyroabHbIiI
68 T I:e rOJ}IIHI/IK ¢ yriiom B 30 bubmorexa HOK
pey o https://m.edsoo.ru/52b57d0f
rpaaycoB
[IpsimoyrosibHBIN
69 TPEYTOJILHUK ¢ yriaoM B 30 bubmorexa [JOK
pey yr https://m.edsoo.ru/aec6d443
rpaaycoB
CoOoTHOILIEHUST MEXKTY
70 CTOPOHAMH U VIJIaMU Bubmorexa TOK
p yr https://m.edsoo.ru/95db41f7
TPEyTroJIbHUKA
CoOTHOLIEHUS MEX,
71 CTOPOHAMH U JIaMIII/Iy bubmorexa [JOK
p yr https://m.edsoo.ru/5ea388d0
TpPEeyroJIbHUKA
HepaBeHncTBoO TpeyrojibHUKA.
72 HepaBeHCTBO Zp yI/IHe bubmmorexa HOK
p N o https://m.edso00.ru/50fa9985
JIOMaHOMI
Hepasencreo Mexny
73 NEPIEHINKYJIIPOM U bubnuoreka [IOK
HaAKJIOHHOM. Paccrosinue ot https://m.edsoo.ru/7284cbde
TOYKH J0 NpsIMOM
KonTponbhas pabota no
emam "1 0oyTo. e
7 eMaN P "yr HRHRE bubnuoreka [IOK
fpeerHBHHKH ’ https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBA"
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75 OKpy>XHOCTb, XOP/Ibl U bubmmoreka [JOK
JTMAMETPBI, UX CBOWCTBA https://m.edso0.ru/588c3a8d

76 OKpYXHOCTb, XOPJIbI U bubmoreka [JOK
JMaMETpPBhI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnonoxenue

77 OKPY>KHOCTH U MPSIMOH. bubnuoreka [IOK
Kacarenpnas u cekymas k https://m.eds00.ru/00d222d9
OKPY>KHOCTH
B3anmHoe pacnonoxenne

78 OKPY>KHOCTH U IIPSIMOM. bubmuotexa [JOK
KacarenbHas u cexymas k https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacnonoxkenue

79 OKPYXHOCTH M TIPSIMOI. bubmuorekxa [JOK
KacarenbHas u cexymas https://m.edso0.ru/a52f2800
OKPY>KHOCTH

80 OKpy>XHOCTb, BIUCAaHHAs B bubmorexa [JOK
yrou https://m.eds00.ru/3767ac35

81 OKpy>XHOCTb, BOUCaHHAas B bubmuotexa [JOK
yroi https://m.edso0.ru/f019e49b
[TonaTue o reoMeTpUYECKOM

82 MecTe Touek. [Ipumepbl bu6moreka [JOK
TF€OMETPUYECKHX MECT TOUEK https://m.edso00.ru/9bdd6b63
Ha IUIOCKOCTH
[TonsiTHE O TEOMETPUUECKOM

83 Mecre Touek. IIpumepsl bubmunoreka LIOK

reOMCTPUICCKUX MECT TOYCK
Ha IIJIOCKOCTH

https://m.edsoo.ru/621adf85
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84 OrnucaHHast OKPYKHOCTb bubmmoreka [JOK
TPEYTOJIbHUKA, €€ IIEHTP https://m.edsoo.ru/f5b41bc7
OnucaHHasi OKPYKHOCTh bubnuoreka [IOK

85 .

TpEyroJbHUKA, €€ HEHTP https://m.edso0.ru/c96254e9
Meron reoMeTpu4eCcKuX
86 MECT TOYEK IIPU PEIIEHUN bubmmorexa HOK
pap https://m.edso0.ru/5894e7a4
TCOMETPUYCCKHX 3a]1a4
Meto reoMeTpru4eCcKuxX
87 MECT TOYEK IIPU PELICHUN bubmorexa HOK
pup https://m.edsoo.ru/784342d1
TeOMETPUIECCKUX 3a/1a4
Metoa reoMeTpuYECKIX
88 MECT TOYEK IIPU PELIEHUN bubmmorexa HOK
prp https://m.eds00.ru/05853a22
TEOMETPUICCKHX 3a1a4
MeTto reoMeTpHYSCKUX
89 MECT foqu HTE CIICHUH bubmorexa OK
PP https://m.edso0.ru/6903dff0
TeOMETPUIECKUX 3a/1a4
OO6o0CHOBaHUS MPOCTEHIIINX
MMOCTPOCHHUM, dTAITBI 3a1a9H
90 Ha HTCT OEHHUS emeHﬂne bubmorexa [JOK
p » P https://m.edso00.ru/e511d730
3a/1a4 Ha TIOCTPOCHHE
LUPKYJIEM U JINHEUKOU
OO6o0CHOBaHUS MPOCTEHIIINX
MOCTPOCHHUM, DTAIThl 3a1a9H
91 Ha I:IIECT OEHUS emeHiIe bubmorexa HOK
P P https://m.edsoo.ru/f3bfbf74
3a/la4y Ha TIOCTPOCHHE
IUPKYJEM U JIMHEHKOU
92 KonrposnbHas padorta no bubnuoreka [IOK

Teme "OKpyKHOCTb.

https://m.edsoo.ru/791dafc6
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I'eomerpuueckue mecra
Touek. [locTpoenus ¢
MOMOIIBIO ITUPKYIS U
JTIMHEHKH"

93

IToBTOpEHME 1 00001IEHME.
Pemenue 3amau,
WJUTFOCTPUPYIOLIUX CBSI3U
MEX]y pa3IuYHBIMU TEMaMHU

Kypca

bubmuoreka [{OK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOIIEHHE.
Pemenne 3amay,
WLTIOCTPUPYIOLIUX CBS3H
MCXKAY pa3IMdYHbBIMHA TEMaMHU

Kypca

bubmuoreka [JOK
https://m.edso0.ru/38a31139

95

[ToBTOpEHME 1 00001IEHME.
Pemenue 3agauy,
WJUTIOCTPUPYIOIIUX CBSI3U
MEX/1y pa3IuuHbIMH TEMaMU

Kypca

bubmuoreka [JOK
https://m.edsoo.ru/7382bcc4

96

IToBTOpEHME 1 000OIIEHME.
Pemenne 3amay,
WITIOCTPUPYIOLIUX CBS3U
MEX]y pa3IMuHbIMU TEMaMHU

Kypca

bu6moreka [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHHe u 0600IICHHE.
Pemenue 3amau,
WJTIOCTPUPYIOIINX CBSI3U
MEX/1y pa3INuHbIMH TEMaMU

Kypca

bu6moreka [JOK
https://m.edsoo.ru/07e567el
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[ToBTOpenue u o0oOIIEHHE.
Pemenue 3angau,

98 WILTIOCTPH HUX CBSI3U 1 bubmmorexa [IOK
PHPYIOt https://m.eds00.ru/8a4b94e4
MEXTy pa3IUIHBIMHA TEMaMU
Kypca
[ToBTOpeHue u 06001ICHHE.
Pemienue 3agauy,
99 AILTIOCTPH HX CBSI3U 1 bubmmorexa [IOK
pupytom https://m.eds00.ru/397d166b
MEXTy pa3TUIHBIMHA TEMaMU
Kypca
IToBTOpEHME 1 00001IEHME.
Pemenue 3amau,
100 1 bu6mmoreka [JOK
HILTIOCTPHPYIOHHX CBASH https://m.edso0.ru/c60d778a
MEXTy pa3IuIHbIMA TEMaMHU
Kypca
101 Hrorosast KOHTpOJIbHAA 1 bubmunoreka [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpEHHME M 00OOIIICHHE.
Pemenue 3amgay,
102 WLIIOCTPH UX CBI3HU 1 bubmorexa [IOK
PHPYIOIL https://m.eds00.ru/971f7836
MEXTy pa3IU9IHBIMH TEMaMU
Kypca
OBIIEE KOJIMYECTBO YACOB 102

1O [TIPOI'PAMME
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8 KUIIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpoabnsie | IlpakTuyeckue
n/n Bcero H3y4yeHusi | oOpa3oBaTeJbHbIEC
padoThI padoThl
pecypchbl
1 ITapaenorpamm, €ro Npu3Haku 1 1 bubmunoreka [IOK
CBONCTBA https://m.edso0.ru/8c2d08f0
5 [Tapannenorpamm, ero Npu3Haku 1 1 bubmoreka [JOK
CBOWCTBA https://m.edsoo.ru/0Odbbebfb
3 [Tapayienorpamm, €ro Npu3Haku 1 1 bubmuorexa [IOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannmenorpamm, ero mpu3Haku 1 1 bu6morexa [JOK
CBOMCTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, €ero npu3HaKu 1 1 bubmuotexa [JOK
CBONCTBA https://m.edso0.ru/4823807b
6 [IpsiMoyronbHHK, pOMO, KBaaparT, 1 bubmmorexa [JOK
WX MPU3HAKU U CBOWCTBA https://m.edso0.ru/8abc88a8
[IpsimoyronbHUK, poMO, KBapar, bubnuoreka [IOK
7 . 1
UX IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
3 [TpsimoyrosibHUK, pOMO, KBaJparT, 1 bubnuoreka [IOK
WX MPU3HAKW U CBOWCTBA https://m.edso00.ru/21884952
9 [IpsimoyronbHUK, poMO, KBajpar, 1 bubnuoreka [IOK
WX NPU3HAKN U CBOMCTBA https://m.edso0.ru/a6373aa2
bubanoreka [{OK
1 1
0 Cpeatsist JIMHHS TpeyroibHitka https://m.edsoo.ru/6elbcbbb
11 Coe evro . 1 bubmuoreka [JOK
POHHAS JHHHA TPEYTOTBHIX https://m.edso0.ru/6b23a4c3
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Tpaneuus. PapHobenpennas

bubaunoreka [JOK

12
Tpanernus, e€ CBONCTBA U IPU3HAKHI https://m.edsoo.ru/d61aa9d2
13 Tpaneuusi. PapHo6enpennas bubnuoreka LIOK
Tparneuusi, €€ CBOMCTBa U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpssmoyroJibHas Tparneuus bubmorexa TOK
PAMOYE patier https://m.eds00.ru/3375c8f3
15 Coe Alte bubmuoreka [JOK
PO JHHHS Tparietitd https://m.eds00.ru/7963a7f5
bubmoreka [JOK
16 Teopema dareca https://m.edso0.ru/342ea505
bubanoreka [JOK
17 T )
eopema foajieca https://m.edsoo.ru/a2402d2b
18 Teopema 0 mponopLUUOHAIBHBIX bubnmuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o MPONOPIUOHATIBHBIX bubmuorexa [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
20 LleHTp Macc TpeyroJbHUKa bubmorexa [JOK
P TPeyr https://m.edso0.ru/9chcfo6c
91 [{eHTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypst https://m.eds00.ru/8578076a
29 KonrponbHas padora o teme bubmunoreka [IOK
"YeTbIpEXYroabHUKH" https://m.edso0.ru/bed0f9f3
23 [TogoOue TpeyroabpHUKOB, bubmorexa [JOK
kod(purmenT nogodus https://m.edso0.ru/19400684
24 [TooGue TpeyroasHUKOB, bubnuoreka [IOK
KO3 UITUECHT 1TOI00uS https://m.edsoo.ru/21ebb50b
25 [Tpu3naku mogoous TPEyroJIbHUKOB bubmorexa [JOK

https://m.edsoo.ru/bbf2c3a6
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bu6mmoreka [JOK

26 [Tpu3Haku moxoOust TPEYroJIbHUKOB https://m.eds0o.ru/8db11ff7
27 [Tpu3naku mompodus TpeyroJbHUKOB ngg;;fg;gzge d11d5h
28 [Tpu3Haku momoOust TPEYroJbHUKOB ngg;;fg;ggﬁw 42193
29 [Tpu3naku momgoous TPEyroJbHUKOB nggﬁ;ﬁg&gggs dc95f1
30 [Tpu3naku mompodus TpeyroJbHUKOB ngj;;fg;?ﬁg d1dod16
31 [Ipumenenune mogoous mpu bu6mmoreka [JOK
pELICHUH MPAKTUYECKUX 3aj1a4 https://m.edso00.ru/d97bf297
39 [TpuMenenue moaoous mpu bu6morexa [JOK
PEIICHUH MPAaKTHYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
33 [Tpumenenune noao0us npu bubnuoreka [IOK
PELIEHUH IPAKTUYECKUX 3a7a4 https://m.edso0.ru/e0d80738
34 [Tpumenenune nogobus npu bubmuoreka [IOK
PEIICHUH MPAKTHYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Tpumenenue noaoOus mpu bubnuoreka [IOK
pEUIEHNH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/8717ee6a
36 [Tpumenenune noaoOus npu bubmunoreka [IOK
pELICHUH MPAKTUYECKUX 3a7a4 https://m.edso00.ru/d9159d9d
BBenenue nouatusa
37 peoOpa3zoBaHus MOJO00UST U BH6JTHOTeKa LOK
S — https://m.edsoo.ru/aaf7e944
38 KonrponbHas padora o Teme bubmunoreka LIOK

"TloxoOune"

https://m.edsoo.ru/89c3236d
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[Tonsitue momaau. CBoiicTBa bubaunoreka [JOK

39 . .
TJIOMIAICH TEOMETPUIECKUX (PUTYD https://m.edsoo.ru/7af5h92e
[Tonsitue momaau. CBoicTBa bubaunoreka [{OK

40 .
IUIOIAIe reoOMEeTpUYEeCKUX QUryp https://m.edsoo.ru/37a176¢c0

41 [Tonsitue momaau. CBoiicTBa but6mmoreka [JOK
TUTONIA/Ie TeOMEeTPUIECKUX (QUTyp https://m.eds00.ru/6004265a
[Tpocreiimue Gopmymsl as
TJIOMIAN TPEYTOIbHUKA, bu6mmoreka [JOK

42
napajiesiorpaMmma, pomoa u https://m.edso00.ru/596aldOe
Tparnenuu
[Tpocreiimme hopmMynsl st

43 TUIONIA/IU TPEYroJIbHUKA, bubanoreka [JOK
napajjiesiorpaMmma, pomoa u https://m.edsoo.ru/f636delf
Tpamnenuu
[Tpocreiimme hopMyInsl 11t

44 IJIOLIAH TPEYTrOJIbHUKA, bubmuorexa [JOK
napajjiesiorpaMmma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
[Tpocreiimme GopMynbl s

45 TJIONIAIM TPEYroJIbHUKA, bubmuorexa [IOK
napasesnorpamma, pomoa u https://m.eds00.ru/e6458963
Tpaneuuu
[Tpocreiimme GopMyIbl 1Is

46 IJIONIAIM TPEYroJIbHUKA, bu6muotexa [JOK
napasuiesorpaMma, pomoa u https://m.edso00.ru/0b18fc61
Tparneuuu

47 [Tpocreiimue Gpopmynsl s bubnmuoreka [IOK

TJIOMIAN TPEYTOIbHUKA,

https://m.edsoo.ru/eb691e04
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napajjiesorpamma, pomoa u
Tpamnenuu

[Tpocreitmme popMyisl It
IUIOILAAN TPEYroJIbHHKA,

bu6mmoreka [JOK

48 napajjiesiorpamMmma, pomoa u https://m.edsoo.ru/8b93cfba
Tparnenuu
[Tpocreiimue Gopmymsl s
49 TJIOMIAN TPEYTOIbHUKA, bu6mmoreka [JOK
napajjiesiorpaMmma, pomoa u https://m.edso0.ru/c35f544d
Tparnenuu
[Tpocreiimme GopMynbl s
50 TUIONIAIU TPEYroJIbHUKA, bubaunoreka [JOK
napajiesiorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tparneuuu
bu6morexa [JOK
51 [Tnomaau mogoOHBIX GUTYP https://m.edsog ru/d8638f34
bubmuoreka [JOK
52 [nomanu nozooHsIx Guryp https://m.edsog ru/2383022e
but6mmoreka [JOK
53 Tnowazy nozo0HAIX GHryp https://m.edsoo.ru/5ee2a7d4
54 KonrponbHas padora o Teme bubmunoreka [IOK
"ITnomanp" https://m.eds00.ru/05f10573
bubmuoreka [JOK
= Teopewa Iugaropa https://m.edsog ru/7f631f27
[Ipumenenune Teopemsl [Tudaropa bubmuotexa [JOK
56
IIPU PELLIECHUU NTPAKTUYECKUX 3a]a4 https://m.eds00.ru/4829510
57 [Tpumenenue teopemsl ITudaropa bubmunoreka LIOK

IpU pCHICHUU MPAKTUYCCKUX 3ada4

https://m.edsoo.ru/a9fbd79b
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[Tpumenenue teopemsl ITudaropa bubmuoreka [IOK
58 .
P PEIICHUH TTPAKTUYECKHX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopems! [lugaropa bubnuoreka LIOK
IIPU PELIECHUU MTPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
50 [Tpumenenue Teopemsl [Tudaropa bubmuorexa [JOK
MIPU PEIICHUU PAKTHUECKUX 3a/1a4 https://m.edsoo.ru/ch69a011
61 [TponoprimoHabHBIC OTPE3KH B bu6morexa [JOK
MPSMOYTOJBHOM TPEYroJIbHUKE https://m.edso0.ru/012ee582
62 IIponoprmoHaIbHBIE OTPE3KH B bubnuoreka [IOK
IPSAMOYTOJIbHOM TPEYTOJbHUKE https://m.edsoo.ru/al5549ea
[TponoprimoHaibHBIC OTPE3KH B bubmorexa [JOK
63 .
MPSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/1echc886
64 [TponopuioHanbHbBIE OTPE3KHU B bubnuoreka LIOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 ITponopuiroHaNbHbBIE OTPE3KHU B bubmuoreka [IOK
MPSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edso00.ru/861dfd7f
[IponopuiroHaNbHbBIE OTPE3KHU B bubnuoreka [IOK
66
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT'€HC U
67 KOTaHI'€HC OCTPOro yria buommorexa LIOK
POTOIT https://m.edso0.ru/132b4ef6
HPSMOYTOJIBHOTO TPEYTroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U
68 KOTa};IFeHC oc g Oro yria Brbmmorexa [IOK
Tporo yr https://m.edso0.ru/f089efb9
IPSMOYTOJIEHOTO TPEYroJbHUKA
CuHyc, KOCUHYC, TAHT'€HC U
bu6moreka [JOK
69 KOTaHT'€HC OCTPOTO yriia

MPSIMOYTOJILHOTO TPEYroJIbHUKA

https://m.edsoo.ru/b41c27f9
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Tpuronomerpuueckue GyHKIUU

bubaunoreka [JOK

70 yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpruyeckue GyHKIHH bubnuoreka LIOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
Konrponbnas padora no Teme
72 "Teopema [Iudaropa u Hauana buomiorexa LIOK
P P https://m.edsoo.ru/a9db1f7a
TpuroHomeTpun"
73 BrricanHbie U 1IEHTpaTbHBIE YTITBI bubmioreia LIOK
HeHTp yrt https://m.edsoo.ru/ae5f890d
74 Brivcannbie U IICHTpAJIbHBIC YTJIbI bubmmorexa [JOK
HEHTP r https://m.edso0.ru/d0233fa0
75 BrrcanHbple 1 1IEHTpaAIbHBIC YTJIbI bubmmorexa [JOK
HeHtp yr https://m.edsoo.ru/ccaee9b0
76 BrmicanHbie U 1IEHTpaTbHBIE YTITBI bubniorexa LIOK
HeHTp Y https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOU U bubmuorexa [IOK
XopAou https://m.edsoo.ru/775efa2f
78 VYros Mexay KacaTeJIbHON U bubnuoreka [IOK
XOpIou https://m.edsoo.ru/09166b3d
79 VTIIbl MEeXAYy XOpAaMu U CEKYIIIUMHU bubmorexa [JOK
/1Y XOPA v https://m.edso0.ru/022e729¢
80 Vel MeXAy XOpJlaMu U CeKYIIUMH bubmmorexa [JOK
Ay XOpA yi https://m.eds00.ru/84a32a80
81 Bnrcannple u onmvcaHHbBIC bubmoreka [JOK
YETBIPEXYTOJIbHUKN https://m.edsoo.ru/734d8ad9
82 BrnucanHbie 1 onMCaHHbIE bubmuoreka [JOK

YeThIPEXYTOIbHUKH

https://m.edsoo.ru/aa6clad6



https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0
https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c
https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6

CBolicTBa ¥ IPU3HAKK BIMCAHHOTO bubmuoreka [IOK
83 " :
YETBIPEXYTOJbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MpU3HAKHA BITUCAHHOTO bubmorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
CBolicTBa ¥ IPU3HAKK BIMCAHHOTO bubmuorexa [JOK
85 .
YeThIPEXYTOIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPpU3HAKHA BIUCAHHOTO bu6morexa [JOK
YEThIPEXYTOJIbHUKA https://m.edso00.ru/0b0501a3
87 BzanmHoe pacnosioxkeHne 1Byx bubmuotexa [JOK
OKPYKHOCTEH https://m.edsoo.ru/420d844e
88 Bzaumnoe pacrnonoskeHue AByx bubmorexa [JOK
OKPY>KHOCTEH https://m.edso0.ru/42da86f2
89 Kacanue okpyxHocCTei buomiorexa LIOK
Py https://m.edsoo.ru/4cbf4ff9
bubmnoreka [JOK
90 K i
acatHe ORpyKHOCTEH https://m.edsoo.ru/52dcbe7d
01 OO0mue KacaTebHbIC K IBYM bubmorexa [JOK
OKPY>KHOCTSIM https://m.edso0.ru/d2151a62
KonrponbHas padora no Teme
92 "Yrmi u quHpéx OJILHUKH bubmorexa [JOK
pexyr Y https://m.edso00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTBIO
[ToBTOpEHME U 00OOITICHHE.
Pemienue 3amay, WUTIOCTPUPYIOTITUX bubmoreka [JOK
93
CBA3U MEXIY Pa3IN4YHBIMA TEMaMH https://m.edso0.ru/74d89ab9
Kypca
94 [ToBTOpenue n o6oOIIEHHE. bubnuoreka [IOK

Pemenue 3anay, WUTIOCTPUPYIOLIUX

https://m.edsoo.ru/6d05bcd8
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CBSI3U MK/ Pa3IHYHBIMU TEMaMHU
Kypca

[ToBTOpEeHME 1 000OILIECHHE.
Pemenne 3a1a4, WIUTIOCTPUPYIOMINX

bu6mmoreka [JOK

% CBA3U MEXIY Pa3jIu4HbIMUA TEMaMHU https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME U 0OOOIICHHE.
Pemenue 3amaq, WILTIOCTPUPYIOIIHX bubmnoreka [JOK

96
CBA3U MEXY Pa3IN4YHbBIMUA TEMaMH https://m.edso0.ru/248181a0
Kypca
[ToBTOpenue n o0oOIIEHHE.

97 Perenue 3aga4, WTIOCTPUP YIOIIHX bubnuoreka [IOK
CBSI3U MEXIY Pa3IUIHBIMUA TEMaMU https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue n o0oOIIEHHE.
Pemenue 3agau, WILTIOCTPUPYIOIUX bubmuorexa [JOK

98 .
CBSI3U M@Ky Pa3IUYHBIMUA TEMaMHU https://m.edso0.ru/6a69702b
Kypca
[ToBTOpeHue n 0000LIIEHHE.

99 Pemenue 3amay, WILTIOCTPUPYIOIHMX bu6muorexa [JOK
CBA3U MEXIY Pa3Iu4YHbBIMUA TEMaMHU https://m.edso0.ru/0f5b4b87
Kypca
[ToBTOpEeHME U 00OOIICHHE.
Pemenue 3amay, WILTIOCTPUPYIOIMX bubmuotexa [JOK

100
CBA3U MEXIY Pa3IN4YHbIMUA TEMaMHU https://m.edso0.ru/7942fc3c
Kypca

101 HToroBas KoHTpoJbHas padoTa buomiorexa LIOK

https://m.edsoo.ru/c2695c10



https://m.edsoo.ru/51013847
https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc
https://m.edsoo.ru/6a69702b
https://m.edsoo.ru/0f5b4b87
https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10

[ToBTOpenue u o0oOIIEHHE.

102 Pemenue 3amaq, WILTIOCTPUP YIOIHX 1 bubmmorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMU https://m.edso0.ru/b4981045
Kypca
OBUIEE KOJIMYECTBO YACOB IT1O 102

I[TPOI'PAMME



https://m.edsoo.ru/b4981045

9 KIIACC

Kosaun4yecTBo yacoB JJIeKTPOHHBbIE
Ne Mara nu(ppoBbIe
Tema ypoka Kourpoabnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThl
pecypchbl
1 CuHyc, KOCUHYC, TAHT'€HC YIJIOB OT 1 bubmunoreka [IOK
0 o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPHUIECCKOE 1 bubmoreka [JOK
TOXJAECTBO https://m.edsoo.ru/aba8dd52
bubaunoreka [JOK
3 opMyTBl MPHBEACHHS ! https://m.eds00.ru/98813486
bu6mmoreka [JOK
4 opmybt MPHBEACHHS ! https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronbHukoB. Teopema 1 bubnuoreka LIOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pemenne tpeyronsHukoB. Teopema 1 bubmuorexa [JOK
KOCHUHYCOB https://m.edsoo.ru/d934a6e6
but6mmoreka [JOK
! Teopema curycos ! https://m.edso0.ru/820ebf06
bubanoreka [JOK
8 Teopema criycos ! https://m.eds00.ru/000dd68f
Pemienue npaktuueckux 3aaay ¢
9 HCITOJIb30BaHUEM TEOPEMBI 1 bubniorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenue npaktuyeckux 3agad ¢
10 I/ICHOJIBSOB:HI/IGM TEO CMBII[ 1 buomiorexa LIOK
p https://m.edsoo.ru/ed170337
KOCHHYCOB M TEOPEMBI CHHYCOB
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Pemenune MPAKTUYCCKUX 3a1a4 C

1 bubmnoreka [JOK
HCIOIB30BAHICM TCOPCMBI https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBbI CHHYCOB
Pemenue npakTuyeckux 3agad ¢

12 HCIIOJIL30BAHUEM TEOPEMEI bubmorexa TOK

p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronome eckue ¢ho

13| umonsmmeonn BuGiorera LIOK
o tHanu Ipey ’ https://m.edso0.ru/009bf17e
napasuiesiorpaMma
T

i | e G
a Ham Tpey ’ https://m.edsoo.ru/3479efa2
napaiiesiorpaMmma
Tpuronomerpuueckre GopMyIIb

15 JII)SI IUIOIIIA, PII) pE roanl)mlicay bubmorexa HOK
o nam Tpey ’ https://m.edsoo.ru/c9e4273f
napasuienorpaMma
Tpuronomerpudeckue HOpMYyibl

16 JI;H IUIOLIIA, IE pE roanl)miay bubmorexa [JOK
o Haju Tpey ’ https://m.edsoo.ru/35e8abl1f
napajuresiorpaMma

bubaunoreka [JOK

17 Dopmyna I'epona https://m.edsoo.ru/ad8e9d59

bubmuoreka [JOK

18 D r

OpMyJIa 1 cpona https:/m.eds00.ru/8fb80467
bu6mmoreka [JOK

19 @opmyna I'epona https://m.edsoo0.ru/03b9324c¢
dopmyna IO N BBITYKIOTO bubnuoreka [IOK

20 -

YeThIPEXYTOJIbHUKA https://m.edso0.ru/e20462b0

21 ®opMyna MIOMAAH BBITYKIOTO bubnuoreka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1bh3f8284
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Konrponbnas padora no teme

bubaunoreka [JOK

22 "Pemenue TpeyroqbHUKOB" https://m.edso0.ru/71316455
Xop/ibl U 10100HBIE TPEYTOJIBHUKHU bubnuoreka LIOK
23
B OKPYKHOCTH https://m.edsoo.ru/dee5h11d
24 Teopema 0 MpOU3BEAECHUU OTPE3KOB bubmuorexa [JOK
X0/ https://m.eds00.ru/9a6b9583
o5 Teopema o Mpou3BEICHUN OTPE3KOB bu6morexa [JOK
XopI https://m.edsoo.ru/3280910d
TeopeMbl 0 TPOU3BENCHUN but6mmoreka [JOK
26
OTPE3KOB CEKYIINX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 IPOU3BEACHUH bubmorexa [JOK
OTPE3KOB CEKYINX https://m.edsoo.ru/ccdb3092
28 Teopema o kBajipaTe KacaTeIbHON buomiorexa LIOK
p P https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpaTe KacaTeIbHOM buomiorexa LIOK
P P https://m.edso0.ru/d6df6c82
bu6mmoreka [JOK
30 Teopewnt Henbr it Menernas https://m.edsoo.ru/f2218dfa
but6mmoreka [JOK
31 Teopemei Hesbt 1 Menernas https://m.edsoo.ru/a463clbc
bu6moreka [JOK
32 Teopemer Henel n Menenas https://m.edsoo.ru/ela81aad
but6mmoreka [JOK
33 Howste o romoreTHu https://m.edsoo.ru/14e624fd
34 KonTponbhas pabota 1o teme bubnuoreka [IOK
"Tlomo6ue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHUE NPsMON Ha MIOCKOCTH. bubmoreka [JOK

VYrinoBoit ko dunment u

https://m.edsoo.ru/2dcfad6b
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CBOOOJHBIA YJICH, UX
T€OMETPUYECKUN CMBICT

YpaBHEeHUE NPSIMOI HA IIIOCKOCTH.

VYrnoBoii ko3 dunueHT u

bu6mmoreka [JOK

36
CBOOOJHBIHN YIEH, UX https://m.edsoo.ru/fa4fb1b3
T€OMETPUYECKUIN CMBICI
[TapannenbHOCTh U
37 MEPIEHINK YIIPHOCTE IPSIMBIX bubmmorexa [IOK
PHCHIAHIY P P https://m.eds00.ru/6d686658
(uepe3 yrioBoii ko3 duineHT)
38 VYpaBHEHHE OKPYKHOCTH bubsmorexa HOK
p Py https://m.edsoo.ru/1658a6fd
HaxoxneHue nepecevyeHuit
39 0K HOCTEHN U IPSIMBIX B bubmnorexa HOK
Py p https://m.edsoo.ru/36de713a
KOOpJUHATAX
Haxoxnenue nepecedyeHnit
40 OK HOCTEH U NPSIMBIX B bubmorexa HOK
26 P https://m.eds00.ru/5777b234
KOOpJUHATAX
®opMmysa pacCTOSHUS OT TOUYKHU J0 bubnuoreka [IOK
41 .
IPSAMON https://m.edsoo.ru/5ffdeecd
IImomane mapayuieIorpaMmma B
42 KOO mﬂiaTa)? HOH}ITI/II; 00 bubmmorexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOIIAIN
IIpuMeHeHne MeTOIa KOOPAMHAT B
43 npaKTquCKH-o Heim OlfaﬂHHI)IX bubmorexa HOK
p P p https://m.edsoo.ru/7b10a3a5
TeOMETPUUYECKUX 3a/1auax
44 KonrponbHas pabora no Teme bubaunoreka [IOK

"Meton koopauHar"

https://m.edsoo.ru/b1271082
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bu6mmoreka [JOK

45 B
CKTOPDI Ha TITOCKOCTH https://m.edsoo.ru/bd9a630e
ClioxeHue ¥ BEIYUTAaHUE BEKTOPOB
46 — IIpaBUJIa TPEYTOABHUKA U bubmorexa IJOK
p Tpey https://m.edsoo.ru/193ca346
napasuienorpaMma
CrnosxeHue U BRIYUTaHHE BEKTOPOB
47 — mIpaBMiia TPEYTroJbHUKA U Eubrmorexa OK
p pey https://m.edsoo.ru/01d8e6al
napajjiesiorpaMma
48 VYMHOKEHME BEKTOPA Ha YHUCIIO bubmnorexa HOK
p https://m.edsoo0.ru/e540d478
bubaunoreka [JOK
4 K
9 OOPAHHATBL BEKTOpa https://m.edsoo.ru/2278518f
Cli0keHUE ¥ BEIYUTAHUE BEKTOPOB,
50 HOYKEHHE BEKTOPA HA YKCIIO B bubnnorexa HOK
™ P https://m.edso0.ru/c492667b
KOOpAUHaTax
Crno)xeHne U BEIYUTAHHE BEKTOPOB,
51 HOXEHHE BEKTOPA HA qI/Icnoz Eubrmorexa OK
™ p https://m.edsoo.ru/2560ab87
KOOpPJIMHATaX
59 [Ipumenenne BeKTOpOB B (Pu3MKe, bu6muotexa [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928
53 [TonsTre o0 6a3uce (Ha MIOCKOCTH). bubmunoreka [JOK
PaznoxxeHus BeKTOpoOB 1o 6azucy https://m.edso0.ru/757b9b30
54 [TonsTre o 6a3uce (Ha TIOCKOCTH). bubmoteka [JOK
Pa3noxeHus: BEKTOpOB 110 6a3zucy https://m.edsoo.ru/cfe5295e
55 [TonsTHe 0 O6a3uce (Ha MIOCKOCTH). bubmuoreka [JOK
PaznoxxeHns BEeKTOpPOB 10 6azucy https://m.edsoo.ru/e1a50237
56 CkansipHoe pou3Be/IeHUE bubmorexa [JOK

BEKTOPOB, FEOMETPUYECKUI CMBICII

https://m.edsoo.ru/afb9a2a0
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U BBIPQXCHUE B JICKAPTOBBIX
KOOpJUHATAX

JMcTpuOyTHBHOCTD CKaJIIPHOTO

bubaunoreka [{OK

57
MPOU3BEACHUS https://m.edsoo.ru/0Obcd3387
CkassipHO€E NPOU3BEIECHUE U bubmuorexa [JOK
58
MPOCIUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeneHne ckaasipHOTro
59 MIPOU3BEIEHUS BEKTOPOB ISt bubmmorexa [IOK
p a POB & https://m.edso0.ru/9d7b1240
HAXOXK/ICHUS JJTUH U YTJIOB
IIpuMeHeHue CKaIIpHOTO
60 [IPOU3BEEHUSA BEKTOPOB IS Bubmorexa OK
p A POB A& https://m.edso00.ru/99791584
HAXOKJIEHUS JJIUH U YIJIOB
[IpumeneHue ckaasipHOTro
61 [IPOU3BEICHUS BEKTOPOB IS bubmorexa [IOK
p p https://m.edso0.ru/894c1248
HAXOKJEHUS JJIUH U YITIOB
Pemenne reoMeTpuyecKux 3a1ad ¢
62 [IOMOIIBIO CKAIIPHOT'O Bubmorexa OK
m p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Permrenuie reomMmeTpruuecKux 3a1a4 ¢
63 IIOMOIIIBIO CKaJI}IpHOFO " bubmorexa [JOK
m p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KoHTponbHas padorta 1mo teme bubmoreka [JOK
"BekTophr" https://m.eds00.ru/55678a9d
65 IIpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [TpaBrIIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHMCJIICHUEC UX DJICMCHTOB

https://m.edsoo.ru/2517463d
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HpaBI/IJ'ILHLIe MHOT'OYT'OJIbHHUKH,

bubaunoreka [JOK

o7 BBIYHCIICHHE WX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka LIOK
BBIUMCIICHHE X DJIEMEHTOB https://m.edsoo.ru/al6f6e98
69 Yucio 7 ¥ AJIMHA OKPYKHOCTH bubmorexa TOK
A 24 https://m.edso0.ru/78b4dc48
70 Ynero 40 oc bubmuoreka [JOK
HCHO T H JUTHI ORPYHHOCTH https://m.edso0.ru/825e73c7
71 JnuHa 1yru OKpy>KHOCTH bubmmorexa LTOK
FYTH OKpYH https://m.edso0.ru/3c2983f9
bubanoreka [JOK
72
Jnuta AyTi OKpY:KHOCTH https://m.edsoo.ru/4eb62ffb
73 PaHANHAS Meba VI bubmuoreka [JOK
FIHAHHAT Mepa YTt https://m.edsoo.ru/d3b68dca
74 Pagnannas mepa yrna bubmorexa [JOK
A pay https://m.edso0.ru/e97f0369
75 IInomanes Kpyra v €ro 2JI€MeHTOB bubmuotexa [JOK
(cekTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tnomane kpyra 1 €ro 3J€MEHTOB bubnuoreka [IOK
(cexTopa U cerMeHTa) https://m.edso0.ru/10a2b760
77 [lmomaaes Kpyra u €ro 3JIEMEHTOB bubmuorexa [IOK
(cexkTopa M cerMeHTa) https://m.edso0.ru/0d98bb54
Brruuciienue nepumMeTrpoB u
78 TIomaae gur p BKJ:E)‘I&Io 170:4 bubmorexa LOK
Han M B https://m.edso0.ru/1f673d06
9JIEMEHTHI Kpyra
Brruucnenue nepumMeTpoB 1
. PHMETP bubmoreka [JOK
79 wiomiaaeil GUryp, BKIFOYAIOIINX

3JIEMEHTHI Kpyra

https://m.edsoo.ru/adbcd171
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Kontponbnas no teme "Jlnuna

bubaunoreka [JOK

80 OKPYKHOCTH | ILTOMAAb Kpyra'" https://m.edso00.ru/0353e638
81 LlenTpanpHast CHMMETPHS BH6JTHOTeKa LOK
https://m.edsoo.ru/e63ff8f2
82 [[eHTpaIbHO-CUMMETPUYHBIE bubmuorexa [JOK
burypsi https://m.edsoo.ru/5dbbfd1f
bubmuoteka [JOK
83 Hosopor https://m.edsocl)l. ru/a59548ae
bubmuorexa [JOK
84 Ocepas cummerpus https://m.edsogru/de5f1903
[ToBTOpenue u o0oOIIEHHE.
85 Pewenue 3a1a4, WILTIOCTPUPYIOIIHUX bubmuorexa [JOK
CBSI3M MEXKIY Pa3IMYHBIMU TEMAMHU https://m.edsoo.ru/46bce128
Kypca
86 Durypsl, CHMMETPUYHbIE bubmunoreka [IOK
OTHOCUTEIBHO HEKOTOPOH OCH https://m.edso0.ru/a6b0094b
. bubmuotexa [JOK
87 HapannenbHeiit neperoc https://m.edsog ru/3b681983
88 ITousiTie ABMKEHUS U €r0 CBOICTBA bubmmorexa HOK
https://m.edsoo.ru/4bda89%a
bubnuoreka [IOK
89 Pasencrso puryp https://m.edsogru/aba7d464
[IposiBneHus: CUMMETPUH B
90 MIPUPOJIE, )KUBOTIUCH, CKYJIBIITYPE, bubniorexa LIOK
https://m.edso0.ru/92b823fd
APXHUTEKTYype
o1 Komnozunuu aerkeHmi bubmuoreka [JOK

(mpocreiine NpuMepsl)

https://m.edsoo.ru/2a4a2ba8



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
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

[ToBTOpenue u o0oOIIEHHE.
Pemienne 3ana4, WILTIOCTPUPYIOLIHX

bubaunoreka [JOK

92 CBSI3U MEXY Pa3IMYHBIMU TEMaMU https://m.edsoo.ru/efefead3
Kypca
[ToBTrOpenue u o0oOIIEHHE.

93 Peenue 3a1a4, WITIOCTPUPYIOIIHUX bubmuorexa [JOK
CBSI3M MEXKY Pa3JINYHBIMU TEMAMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHME U 0OOOIICHHE.
Pewienue 3anay, WILTIOCTPUPYIOLIUX bubnuoreka [IOK

94
CBSA3U MEXY Pa3Iu4HbIMUA TEMaMU https://m.edso00.ru/54d14267
Kypca
[ToBTOpEeHME U 0OOOIICHHE.

95 Pemenue 3amaq, WILTIOCTPUPYIOIIHX bubmuoreka [JOK
CBA3U MEXIY Pa3IN4HbBIMUA TEMaMHU https://m.edso0.ru/a78455¢c5
Kypca
[ToBTOpEHME U 00OOITICHHE.

9% Pemenue 3aga4, WTIOCTPUP YIOIIHX bubnuoreka [IOK
CBSI3M MEXY Pa3IMYHBIMU TEMaMU https://m.edso0.ru/2e7695cf
Kypca
[ToBTOpenue n o0oOIIEHHE.
Pemrenue 3a1a4, WILTIOCTPUPYIOIUX bubmuorexa [IOK

97
CBSI3U MEXY Pa3IMYHbIMU TEMaMU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u o0oOIIEHHE.

98 Pemenue 3amay, WILTIOCTPUPYIOILMX bubmuoreka [JOK

CBSI3U MEK/IY Pa3IMYHBIMU TEMaMH
Kypca

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



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTOpenue u o0oOIIEHHE.

Pemenue 3amaq, WILTIOCTPUP YIOIHX bubmmorexa [JOK

99 1 :
CBA3U MEXY Pa3In4yHbIMUA TEMaMHU https://m.edsoo.ru/Odcedafl
Kypca
[ToBTrOpenue u o0oOIIEHHE.
Peenue 3a1a4, WITIOCTPUPYIOIIHUX bubmuorexa [JOK

100 1
CBSI3M MEXKY Pa3JINYHBIMU TEMAMHU https://m.edsoo.ru/27b735e9
Kypca

bubmoreka [JOK

101 Hrorosast KOHTpoJIbHast paboTa 1 https://m.edso0.ru/073bcf5d
[ToBTOpenue n o0oOIIEHHE.
Pelenue 3a1a4, WITIOCTPUPYIOIIHUX bubmuoreka [JOK

102 1 .
CBSI3U MEXIY Pa3IUIHBIMUA TEMaMU https://m.edso00.ru/1852817e
Kypca

OBIIEE KOJIMYECTBO YACOB 110 102

[NPOI'PAMME



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMOBI

7 KIIACC

Kon
NpoBepsIeMOro
pe3yjabTara

6

IIpoBepsieMble NpeAMeTHBIE Pe3yabTaThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHuA

I'eomerpus

6.1

PacriosHaBaTh W3y4eHHBIE TE€OMETPHUUYECKHE (HUTYPBI, ONPEACNIATh WX
B3aMMHOE DAaCHOJOXKEHHE, H300paXaTh TeOMeTpudYeckue (Urypsl,
BBIITOJIHATD YCPTCKU 11O YCJIIOBUTO 3a/1a4U. I/I3MepHTL JIMHEHHEBIC U YTJIOBBIC
BeIIMYMHEI. Periarth 3aauu Ha BBIYHUCIICHUC IJIMH OTPC3KOB U BCINYUH
YIJI0B

6.2

Jenath rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYMH IMPEIMETOB B
pealbHOM KU3HU, pa3MEPOB MPUPOAHBIX 00bEKTOB. Pa3znnuare pazMepsl
9THX 0OBEKTOB I10 MOPSJIKY BETHUYUHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPHUUCCKUM 3a/la4aM

6.4

[Tonp30BaTbCcsl MpU3HAKaMU PaBEHCTBA TPEYTrOJIBHUKOB, HCIIOIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUU
3aj1a4

6.5

HpOBO,I[I/ITB JJOTHYCCKUC pacCyKaACHUA C HCIIOJIBb30BaAHHNEM
TCOMETPUUECCKUX TECOPEM

6.6

[Tonp30BaTbCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIUaHbl, IIPOBEIEHHOM K TUIIOTEHY3€ MPAMOYIOJIbHOTO
TPEYIOJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a1a4

6.7

Onpenensaty NapajyIeNbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpasyer ¢ HuUMHU cekymias. OnpeaensTh NapayIeIbHOCTh MPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOW NPSMOM 10 TOYEK
JIPYTOU NMpsMOU

6.8

Pemrate 3agauyn Ha KjaeT4aToM 6yMare

6.9

[IpoBOUTH BBIYMCIEHUS U HAXOJAUTh YMCIOBbIE U OYKBEHHBIE 3HAUECHUS
YIJIOB B TEOMETPUYECKMX 33Ja4ax C HCIOIb30BAHHEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB U MHOTOYI'OJIbHUKOB, CBOICTB YIJIOB, 00pa30BaHHBIX MIPU
IIEPECEUCHNM  JBYX IapajUlelIbHBIX MpsAMBIX Cekyumed. Pemars
IIPAKTUYECKUE 3a1a4U HAa HAXOXKICHUE YITIOB

6.10

Bragers moHSATHEM Ie€OMETPUYECKOTO MECTa TOYEK. YMETh OIpPENeisTh
OMCCeKTpUCY yIJla M CEpeIUHHBbIA MEPHEeHAUKYISIp K OTpPe3Ky Kak
T€OMETPUYECKHE MECTA TOUEK




q)OpMy.]'II/IpOBaTB OIPCACICHUS OKPYXHOCTH U Kpyra, XOpAbl U JUAMETpa

6.11 OKPY>XHOCTH, TIOJIb30BaThCS WX CBOMCTBaMU. YMETh NPHUMEHSTh JTH
CBOMCTBA MPH PEIICHUU 3a/1a4
Bnagers noHsTHEM ONMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh e€¢ ueHtp. Ilomp3oBarbes (hpakTamMu O TOM, YTO OMCCEKTPHCHI
6.12 JIJIOB TPEYrOJIbHUKA MEPECEKaloTCs B OJHOM TOYKE, U O TOM, 4TO
CepEeIMHHBIE MEPIEHIUKYISIPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAI0TCs
B OJTHOM TOYKE
Bitagets noHsATHEM KacaTeabHOM K OKPYKHOCTH, IOJIb30BaThC TEOPEMOU
6.13 0 MEePHNEHANKYJIAPHOCTH KacaTelbHON U paauyca, MPOBEAEHHOIO K TOUKE
KacaHus
6.14 [Tonp30BaTbCcsl  MPOCTEUIIMMH  T€OMETPUYECKMMH  HEPAaBEHCTBAMH,
' MMOHMMATh UX NMPAKTUYECKUI CMBICI
6.15 IIpoBOAUTH OCHOBHBIE TEOMETPUYECKHE IOCTPOEHHUS C IIOMOILBIO IUPKYJIS
' U JIMHEHKHU
8 KUIIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJabTAaThl 0CBOECHHSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBarTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbrara
6 I'eomerpust
6.1 Pacnio3HaBaThb OCHOBHBIE BH[bBl UYETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
' I10JIb30BAThCSl UX CBOMCTBAMM IIPU PELIEHUH F€OMETPUUYECKHX 3a1a4
6.2 [IpuMeHsTh CBOKCTBA TOUYKHU MEPECEUEHUs] MEIUaH TPEyTrobHUKA (LIEHTpa
' Macc) B pelIeHHH 33029
Bnagers mnoHsTHEM CpeqHEW JMHMM TpPEYrojJbHHUKA W  Tpalenuw,
6.3 NPUMEHATh HX CBOMCTBA MpU pEIIEHUHM TEOMETPUYECKUX 3a]ad.
' ITons3oBatbes Teopemon Pajeca U TEOPEMOUW O MPONOPLIHOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JJIs PEIIEHUS IPAKTUUECKUX 3a1a4
6.4 [IpumensaTh  mpu3HAKU  NOJO0MS  TPEYrOJbHUKOB B pEIICHUU
' reOMETPUYECKHX 3a/1a4
[Tonp3oBaTbes Teopemoit Iludaropa mist perieHus TeOMETPUUECKUX U
6.5 MpaKTUYECKHX 3aJa4. CTPOUTh MAaTEMaTHYECKYIO MOJIENb B IPAKTUYECKUX
' 3a/1a4ax, CaMOCTOSITENBHO JEJIaTh YePTEX U HAXOJAUTh COOTBETCTBYIOILINE
JUIAHBI
Brnagers nNOHATHAMM CHHyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yrJa
6.6 IIPSIMOYTOJIBHOTO TPEYroibHUKA. 110np30BaThCsl STUMU NOHATHAMM UL

pelICHUA NMPAKTUICCKUX 3a/1a4




6.7

Boruncnsate  (pa3nuuHBIMU - CIIOCOOaMH) TUIOIIAAL TPEYroJbHUKA H
IJIOMIAM  MHOTOYTOJIbHBIX (uryp (monb3ysch, TIe HE0O0X0IUMO,
KaJTbKyasTopoM). [IpuMeHsSTh TOJMy4YeHHBIE YMEHHS B TPAKTHYECKUX
3aagax

6.8

Bragers MOHSATUSMU BIMCAaHHOTO U LIEHTPAJIBHOTO YIJa, MCIOIH30BATh
TEOPEMBI O BIIMCAHHBIX yIIIaX, Yriax MEeXAy XopJaamu (CeKyIIUMH) U yriie
MeX/1y KacaTelIbHOM 1 XOpA0# NpU pelieHuH TreOMETPHUYECKUX 3a/1a4

6.9

Biagetp MOHATHEM  ONHCAaHHOTO  YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA ONKMCAHHOI'O YEThIPEXYrOJIbHUKA IIPYU PELICHUM 3a1a4

6.10

[TpuMeHATH MOTyYeHHBIC 3HAHKS Ha TIPAKTHKE — CTPOUTH MaTeMaTUYECKUE
MOJIeNI sl 3a/la4 peajbHOW >KM3HM U MPOBOAUTH COOTBETCTBYIOIIUE
BBIYHCIICHHS C TPUMEHEHHEM MOJ00USN TPUTOHOMETPHH (TIONIB3YSICh, TTIe
HEOOXO0MMO, KaJIbKYJISITOPOM)

9 KIIACC

Kox
MpPOBEPSIEMOT0
pe3yJjbTara

6

IIpoBepsieMble MpeaMeTHBbIE Pe3YJabTAThI 0CBOEHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHu A

I'eomerpus

6.1

3HaThb TPUTOHOMETPUYECKUE (DYHKIMM OCTPBIX YIVIOB, HAXOAUTh C HX
[IOMOILBIO  PA3JIMYHbIE 3JEMEHTHl IMPSMOYTOJIbHOIO  TPEYroJbHHUKA
(«penieHre NPSAMOYTOJIbHBIX TPEYTOJIbHUKOB»). HaxoauTs (¢ moMOIIbio
KaJIbKYJISATOPA) AJTMHBI U YIJIBI U1 HETAOJINYHbBIX 3HAYEHHUH

6.2

ITonn3oBarbCs q)OpMYJ'IaMI/I IIPUBCIACHUA n OCHOBHBIM
TPUT'OHOMCTPHUUCCKHUM TOXACCTBOM I HAXOKIACHUA COOTHOIICHUH
MCKAY TPUTOHOMECTPUUCCKUMHU BCIIMYUHAMU

6.3

Hcnonws30BaTh TCOPEMbBI CHUHYCOB M KOCHHYCOB I HaXOXKICHUA
Pa3JIMYHBbIX JBJIEMEHTOB TPCYrOJbHUKA («pemeHHe Tpe}’FOHLHI/IKOB»),
NPUMCHSATDH UX IIPU PCHICHUU I'€OMCTPUICCKUX 3adav

6.4

Brnagers mnossTusMH TpeoOpazoBaHus MOA00US, COOTBETCTBEHHBIX
JJIEeMEHTOB TMOAOOHBIX ¢uryp. Ilomb3oBaTbecs CBONCTBAMHU TOIO0OMS
MPOU3BOJBHBIX (PUTYp, YMETh BBIYUCIATH JUIMHBI M HAXOJWUTh YIJIBI Y
nonobueIx ¢Quryp. IlpumeHaTs cBolicTBa TOMO0MS B TMPAKTUYECKUX
3aa4ax. YMeTh MPUBOAUTH IPUMEPHI OJOOHBIX (PUTYpP B OKpPYKaIOIIEM
MHUpe

6.5

[Tonb3oBaThcss TEOpeMaMH O MPOM3BEICHUM OTPE3KOB  XOpH, O
MPOM3BEJCHUH OTPE3KOB CEKYIIUX, O KBaJpare KacaTelbHOM

6.6

ITonp30BatThCA BCKTOpaMu, NIOHUMAThb UX FCOMeTpI/I"IeCKI/Iﬁ u (I)I/I3I/I‘IGCKI/II7I
CMEICII, IPUMCHSATHh UX B PCIICHUUN I'€COMCTPHUICCKUX U (1)I/ISI/I‘ICCKI/IX 3ajgad.




[IpuMeHATH CKasIpHOE MPOU3BEIEHUE BEKTOPOB ISl HAX0KACHUS JUIUH U
YIJIOB

6.7

ITonp30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTH, NMPUMCHATH €TI0 B
PEIICHUN T'COMETPHUUCCKHUX U MPAKTUYCCKUX 3a/1a1

6.8

Bitagets NOHATHAMY IPaBUIIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JIyTU OKPYKHOCTH M PaJUaHHON MEpbI yIila, YMETh BBIYUCIATH
IJIOAAs Kpyra M ero 4acred. [IpuMeHATh IOIy4eHHbIE YMEHHS B
MIPAaKTHUYECKHX 3aa4ax

6.9

Haxomuth ocH WM IEHTPBl CUMMETpUU (UTYpP, NPUMEHSTH IABHKCHHS
IIJIOCKOCTH B IIPOCTEHIINX CIIydastX

6.10

[TpuMeHATH MOTyYeHHBIC 3HAaHHUS Ha IPAKTHKE — CTPOUTH MaTEMaTHIECKHUE
MOJETH ISl 3a4ad peajbHON XKU3HM M INPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCIICHHUS C IPUMEHEHHEM TOA0OUSN TPUTOHOMETPUYECKUX (DyHKITHIA
(moNB3ysCh, i€ HEOOXO0IUMO, KAIbKYISITOPOM)




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpust
HauanbHele nonsatus reomerpun. Todka, mpsmas, OTPE30K, Jyd. YTois. Bujel
6.1 yrioB. BepTukanpHble M CMExXHBIE yribl. buccektpuca yria. Jlomanas,
MHOTroyrosibHUK. [lapamiensHOCTh U NEPIEHAUKYIISIPHOCTD MPSMBIX
6.2 Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpuH. [Ipumepsr
' CHMMETPHUH B OKPY/KAOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHUSI C IOMOLIBIO LUPKYJISl M JIMHEHKU. TpeyrojibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBII W PaBHOCTOPOHHHH  TpEeyroJibHUKH.  HepaBeHCTBO
' TpEyTroJbHUKA
6.5 CBolicTBa M NPU3HAKK PABHOOEIPEHHOIO TpPeyrojpHUKa. [Ipu3Haku paBeHCTBa
' TPEYTOJbHUKOB
6.6 CBolicTBa M NPU3HAKU NapauleiabHBIX NpsAMbIX. CymMMa yIJIOB TPEyrojbHUKA.
' Buemnue yriel TpeyrojabHUKa
[IpsmMoyronbHbIll  TpeyroibHUK. CBOWCTBO  MeAMaHbl  IPSIMOYTOJIBHOTO
6.7 TPEyroJIbHMKA, TpOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpMOYroabHBIN TPEyTroNbHUK ¢ YriioM B 30°
HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopemMa O OonbIIeM yrie W OOJbIIEH CTOpPOHE TPEYroNbHUKA.
[IeprieHuKyIISIp U HAKIIOHHAA
6.9 I'eomerpuyeckoe Mecto Todek. buccekrpuca yrma M CepeIUMHHBIN
' NEPIEHANKYIISAP K OTPE3Ky KaK FT€OMETPUUECKHUE MECTA TOUEK
6.10 OKpYyXHOCTh M KPYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacnosiokeHune
' OKPYKHOCTH U npsiMoii. KacarenbHas U cexylas K OKpy>KHOCTH
6.11 OKpyXHOCTb, BIMCAaHHas B Yrosl. BroucaHHas M ONMCAaHHAs OKPYXHOCTH
' TpEyrojJbHHUKa
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 YereipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaIpaT, MX MPU3HAKU M CBOMCTBA




6.3 Tpamnenusi, paBHOOOKast Tpamenus, €€ CBOHCTBa U mpu3Haku. [IpsMoyronbHas
Tpaneuus
6.4 Meron ynBoenuss Menuanbl. LleHTpanbHas cummerpusa. Teopema Paneca u
' TEOpeMa O MPOIMOPIIUOHATIBHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroiibHUKA U Tpanenuu. LlenTp Macc TpeyroinbHuka
6.6 [TogoOue TpeyroapHukoB, KodhdumueHnt mnonodus. I[lpusHakum momoOus
' TpeyroJbHUKOB. [I[pruMeHeHne nmoao0us Mpu peleHny MPaKTUIECKUX 3a1a49
6.7 DopmyIbl IS MJIOMAAN TPEYTOIBHHKA, TTapajlieiorpaMma, poM0a U Tpanenum
6.8 CpoiicTBa momaaeil reomerpuueckux ¢uryp. OTHOIIEHHE TIUIONIAACH
' 0I00HBIX (GUryp
6.9 Berunciienne miomaaeil TPEyroabHUKOB M MHOTOYTOJIBHHUKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsl Iludaropa npu perieHun
' MPAKTUYCCKUX 33124
CuHyc, KOCHHYC, TaHT€HC OCTPOTrO yrjia MPSMOYTOJbHOTO TpPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUECKOE TOXJAECTBO. TpHroHOMeTpuyeckue (yHKIUU
yrioB B 30°, 45° u 60°
6.12 Brucannbie U LieHTpaibHBIE YIJIbI, YOI MEXIY KacaTeabHOW W XOPAOH. YTJbl
' MEXJIy XOpAAMHU U CEKYIIUMU
6.13 Brmucannsie 1 onucaHHBIE YETHIPEXYTOIHBHUKH
6.14 BsanMHuoe pacrnionoxeHnue nByX okpyxHocTei. Kacanue okpyxHocteid. OOmme
' KacaTeJabHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 371eMeHT CO/IePKAHUS
6 ['eometpus
6.1 Cunyc, xocunyc, tanreic yriaoB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS
6.2 Pemenue tpeyronbHukoB. TeopemMa KOCMHYCOB M Teopema CHUHYCOB. PerieHue
' MPaKTUYECKUX 3a]a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 IIpeobpazoBanue nmoaodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 Mpou3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
' CEKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, anvHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, MPOTHUBOIMOIOKHO
6.5 HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepaluudyd HaJ BeKTopaMu. Pa3liokeHne BeKTOpa MO JIBYM HEKOJIMHEApHBIM
BEKTOpaM




KOOp,[[I/IHaTBI BCKTOpA. CKaJ'ISIpHOC MPOU3BCACHNUC BCKTOPOB, IMNMPUMCHCHUC I

6.6 HAXOKJEHUS JJIUH U YIJIOB
JlexapToBpl KOOpAMHATBHI HA IUIOCKOCTH. YPAaBHEHHs NPSAMOM M OKPYKHOCTH B

6.7 KOOp/AMHATAX, MEePECEYCHUE OKPYKHOCTEH W MpsAMBIX. MeToJ KOOpIMHAT M €ro
pUMEHEHUE

6.8 [TpaBuUIBEHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHocTH. ['panycHas u paguanHasi Mepa yriia, BEIYUCICHHE [UIMH YT

' OKPYKHOCTEM
6.10 [Tnomane kpyra, CeKTOopa, CerMEHTa
6.11 JIBW>KeHUs TUIOCKOCTH ¥ BHYTPEHHHE CUMMETpUU Quryp (dJIeMeHTapHbIe

npenacrasienus). [lapamnensusiii neperoc. [ToBopot




HNPOBEPSEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJLHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NMpoBepsIeMOro
TpeOoOBaHUS

IIpoBepsieMble TpeGoBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM 0CBOEHHUS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero
oOpa3oBanusi Ha ocHoBe ®I'OC

YMmeHue onepupoBaTh  MOHATUSMHU:  MHOMKECTBO, IOJIMHOKECTBO,
olepaluy HaJi MHOKECTBAMM; YMEHHE OIEpUpOBaTh MOHATHAMHU: Irpad,
CBSI3HBIN rpad), 1epeBo, IUKII, IPUMEHATh UX [IPU PELICHUH 33/]a4; YMEHUE
UCMONb30BaTh TIpaUuecKoe IPEACTABICHUE MHOXECTB JUIsl ONMHUCAHMS
pealIbHBIX NPOLIECCOB U SBJIECHUM, TP PELIEHUH 3a]a4 U3 IPYTUX y4eOHBIX
MIpEeIMETOB

YMeHue oIepupoBarh IOHATUSAMM: OIPEIEICHHUE, aKCHMOMa, TEeopeMma,
JIOKa3aTeIbCTBO; YMEHUE  PpAaClO3HAaBaThb HUCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHUS, IIPUBOJWUTH IPUMEPbl M KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAaHUS U OTPHUIIAHMS BBICKA3bIBAHUN

YMeHue onepupoBaTh MNOHATHSAMHU: HATYPAJIbHOE YHUCIO, IMPOCTOE H
COCTaBHOE YHCIIO, IETMMOCTh HATYPaIbHBIX YHCEN, IPU3HAKU AETUMOCTH,
1I€JI0€ YHUCII0, MOAYJh YUCIIa, OOBIKHOBEHHAs APOOb U JECATHYHAS JPOOb,
CTaHJApPTHBIN BHUJI YKCJIa, PAIMOHATLHOE YUCIIO, HPPAITMOHAIBHOE YUCIIO,
apudmMeTnueckuil KBaJpaTHbIH KOPEHb; YMEHUE BBINOJIHATH JEHCTBUS C
YUCJIAMH, CPAaBHMBATh U YNOPSAJAOYMBATH YUCIA, MPEACTABIATh YKMCIA Ha
KOOPJAMHATHOM TPSIMOM, OKPYIJIATh YHMCIIA; YMEHHE JIeNaTh NPUKUAKY U
OIICHKY pe3yJIbTaTa BEIYMCIICHUIA

YMeHne omnepupoBaTh IMOHATHUSMH: CTEIICHb C IEJIBIM ITOKa3aTeseM,
apu(pMeTHYeCKHii KBaJpaTHBI KOpPEHb, MHOTOYJICH, ajredpanueckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO ¢ KOPHEM HATYypaJlbHOM cTeneHu OoJbIie
€IMHMIIbI; YMEHHUE BBIMOIHATh Pacdy€Thl Mo (Gopmysnam, npeodpa3oBaHus
LENBIX, APOOHO-PAMOHATBHBIX BBIPAKCHUH M BBIPAKEHHH C KOPHIMH,
pa3iioKeHne MHOTOYJIeHA HA MHOKUTENH, B TOM YHCIIE C UCIIOIb30BaHHEM
(opMyI pa3HOCTH KBAJIpaTOB M KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHUSAMHU: YHMCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJTHOM NIEPEMEHHOM, YHCII0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pelaTh JUHEHHblE M KBaJpaTHblE YpaBHEHUs, JPOOHO-
palMOHAIBHBIE YPABHEHUS C OJHOW TEPEMEHHOM, CHUCTEMBI JIBYX
JUHENHBIX YpaBHEHUM, JIMHEHHBbIC HEPAaBEHCTBA M UX CHUCTEMBI,
KBaJ[paTHBIC U IPOOHO-pallMOHATbHBIC HEPABEHCTBA C OJJHOM ITEPEMEHHOIA,
B TOM YMCJIE IIPU PEILIEHUU 3a4a4 U3 IPYTrUX IPEAMETOB U NMPAKTHUECKUX
3a[1a4; yMEHHME HMCIIOJIB30BATh KOOPAWHATHYIO NMPSAMYIO U KOOPAWHATHYIO
IUIOCKOCTh AJIs1 N300paXKeHUsl PEIeHUI ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh MOHATUAMU: (QYyHKUUSA, Tpaduk (yHKIMH, HyIU
GYHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3PACTAHHS,
yObIBaHUSI, HAWOOJIbIICE W HAMMEHBINIEe 3HAYCHHs] (PYHKIIMH; yYMEHHE
ONEpPUPOBATh TOHATHSIMH: TpsIMas TPOMOPIHOHAIBLHOCTh, JIMHEHHAsS
¢byHKkuus, KBagpaTtuuHas (QyHKIUS, oOpaTHas NPONOPLUOHATBHOCTb,
napabouia, runep0osa; yMeHue CTpouTh rpaduku QyHKIHMHA, UCTIOJIb30BaTh
rpadukn JUIA ONpeneneHusl CBOWCTB MPOLECCOB M 3aBUCHMOCTEH, IS
pemieHns 3amad W3 JPYTUX YUeOHBIX IMPEIMETOB M pPEAbHOW >KU3HHU;
yYMEHUE BBIpaXaTh (popMylIaMu 3aBUCUMOCTH MEXTy BETHINHAMH

YMeHue ONCpHUPOBATH IIOHATUAMU: II0CJIEAOBATCIIbHOCTD,
apudmMeTuueckas U reoMeTpuueckasl MpOTrpecCuu; yMEeHUe UCIOIb30BaTh
CBOICTBa MOCIEA0BaTENbHOCTEH, (POPMYIIBI CYMMBbI M OOIIET0 4JieHa Mpu
pelieHny 3a7a4y, B TOM 4YHCIE 3a/a4 U3 APYrHuX y4eOHBIX MPEeIMETOB U
peanbHON KU3HU

YMeHnue pemars 3a7aud pa3HbIX TUIIOB (B TOM YMCIIE HA MIPOLIEHTHI, 10U
U 4acTH, JIBW)KEHUE, paboTy, LIEHY TOBAPOB M CTOUMOCTb MTOKYIOK U YCIYT,
HQJIOTH, 3aJayd U3 O00JacTu YINpaBiICHHUS JIMYHBIMU M CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTABIIATH BbIPAXKECHMSI, ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHMIO 3a/auyd, HMCCIEAOBATh IOJYYEHHOE pPELICHUE U
OLIEHUBATH MPABJOINOI00HOCTh MOTYUYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh NOHATHIMU: (PUTYpa, TOUKA, OTPE30K, MpsIMas, JIyd,
JIOMaHasi, yroJ, MHOTOYTOJIFHUK, TPEYTOJbHHK, DPaBHOOCAPEHHBIN U
PaBHOCTOPOHHMH  TPEYTOJbHUKH,  HPSIMOYTOJIBHBIA  TPEYrOJbHUK,
Me/nuaHa, OHMCCEKTpHUca M BBICOTA TPEYTOJIBHUKA, YETBIPEXYTOJIbHUK,
napaujienorpaMM, — pomO,  TpPSIMOYTOJIBHUK,  KBaJpaT,  Tpamermus;
OKPY)XHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemaTh 33/1a41, B TOM YHCIIE U3 TOBCETHEBHOM JKU3HH,
Ha HaXOXXJCHHWE TEOMETPUYECKHX BEIMYMH C MPUMEHEHHEM H3YUCHHBIX
CBOHCTB (puryp u paxToB
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YMeHue onepupoBaTh IMOHATHUSAMHU: PABEHCTBO (uUTyp, paBEHCTBO
TPEYTOJIbHUKOB; NapaJUIEIbHOCTh U NEPIEHIUKYJIIPHOCTD IPSMBbIX, YTOJl
MEXIy NPSMbIMHU, TEPHEHAUKYISp, HAKJIOHHAs, MpPOEKUus, MNoaodue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPHUSI OTHOCHUTEIBHO TOYKU U
MpsIMO; yMEHHE pAaclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO U Moja0o0ue
¢buryp, napaanesbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B OKpPYKAIOIIEM
MUpe
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YMeHue onepupoBaTh MOHATHAMU: UIMHA, PACCTOSTHUE, yroil (BeIHYrHA
yria, CHHYC U KOCUHYC yIJia TPeyrojbHUKA), IJI01Ia/lb; YMEHUE OLICHUBATh
pasMepsl TMPEIMETOB M OOBEKTOB B OKPY)KAIOUIEM MHpPE; yMEHHE
MPUMEHATH (POPMYITBI TIEPUMETPA U TUIOUIAI MHOTOYTOJIbHUKOB, JUTHHBI
OKpY)KHOCTM M  IUIOLagd  Kpyra, o0ObeMa  HpSIMOYTOJILHOTO
napajuielienuneaa;  yMEHUWe  OPUMEHSATh  [PU3HAKK  PaBEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME€ YIJIOB TPEYIrOJbHUKA, TEOPEMY




[Mudaropa, TpuroHomeTpudecKre COOTHOIUICHUS AJIsSi BBIYUCICHUS JUIHMH,
PAacCTOSIHUM, TIIOIAIeH

12

YMmenne wu3o0paxarb Iiockue (GUTYpel M UX ~ KOMOWHAIWH,
IIPOCTPAHCTBEHHBIE (QUIYpPbl OT PYKH, C IOMOUIbI0 YEPTEKHBIX
UHCTPYMEHTOB UM  DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY  WJIHU
CHUMBOJIBHOMY OITMCAHHUIO
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YMeHune onepupoBaTh MOHATUSAMU: IPSIMOYTOJbHAS CUCTEMa KOOpJMHAT;
KOOpPJMHATHI TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOM3BE/ICHIE BEKTOpa Ha
4HCI0, CKaIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHUE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI ISl IPEACTaBICHHs JaHHBIX U PEIICHUs 3ajady, B
TOM YHCJI€ U3 JPYrUX Y4eOHBIX TPEIMETOB U pealbHON KU3HH
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YMeH#He OnepupoBaTh MOHATUSIMU: CTOJIOMKOBBIC M KPYTOBBIE THATPaMMBbI,
TaONMUIBI, CcpeaHee apudmerwdeckoe, MeaUaHa, HAUOOIbINEe U
HaMMEHbIIIee 3HAYCHHS, Pa3Max YHCIOBOrO Habopa, yMEHHE H3BIICKATh,
MHTEPIPETUPOBATH U MPEe0Opa30BhIBaTh HHPOPMAIUIO, MPEICTABICHHYIO
B Ta0JIMIIAX M HA TUarpaMMax, OTPaKaIOIyi0 CBOMCTBA U XapaKTEPUCTHKH
pEaNbHBIX TPOILECCOB M SIBJICHUI, YyMEHHE PAacClO3HABATh HM3MEHUUBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh IMOHATHSAMH: CIy4alHBIH ONBIT (CIydailHbIN
OKCIICPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIH  HMCXO.)
CIIy4aiHOTO OIIbITa, CllydailHOe COOBITHE, BEPOSITHOCTh COOBITUS; YMEHUE
HaXOJWTb  BEPOATHOCTH  CIIy4aHBIX COOBITUH B  ONbITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE PeIIaTh 3a1a4un
METOZIOM OpraHM30BaHHOTO Tepedopa M C HCIOIB30BAHUEM IpaBHIIA
YMHOXKEHHSI, YMEHHE OILIEHUBATh BEPOSTHOCTH pPeaIbHBIX COOBITUH H
SIBJIGHUH, TIOHUMATh POJIb MPAKTHYECKU JOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITUH B OKpYXAlOLIeM MHUPE U B JKU3HH, 3HAKOMCTBO C TOHSATHEM
HE3aBUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl M €ro
POJIBIO B MACCOBBIX SIBIICHHSIX
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YMmeHue BLI6I/IpaTB IO AXO TSI I/ByLICHHHﬁ MCETOJ AJId pCHICHUA 3a1avH,
NPUBOAUTH NPUMEPBI MATCMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IIpHUpOAC U
KU3HH, pPacCIiOo3HaBaThb ITPOABJICHHUEC 3aKOHOB MAaTCMATUKHW B HMCKYCCTBC,
OIMUCBIBATL OTHACJIBHBLIC BBIAAOIMIUECCA PE3YJIbTAThI, IMOJIYYCHHBIC B XO/C
Pa3BUTHA MAaTCMATHKU KaK HAYKH, IPUBOJAUTE IMTPUMCEPBI MAaTCMAaTUUCCKUX
OTKpBITI/Iﬁ " X aBTOPOB B OTE€UYECTBECHHOU U BCCMHpHOﬁ HUCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BRIYUCICHUS
11 HarypanbsHbie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIBbIX YHCET
19 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOLEHTH, OECKOHEUHBIE MEPUOANIECKHE
npobu
1.3 Pannonaneubie yncna. ApudmMerndeckue onepanuu ¢ paluoHaTbHBIMH YUCIaMU
14 JleiicTBuTeNnbHBIE unchaa. Apu(METHYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMHU
' YHCIaMU
15 [Ipubnmxénnsie BLI‘II/{CJ'ICHI/ISI, MpaBuja OKpPYIJEHUs, MPUKHIKA U OLEHKa
pe3ynabpTaTa BEIYUCICHUI
2 AnreOpandeckue BEIpaKEHUS
2.1 BykBeHHbIE BbIpayKeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)
29 Crenensb ¢ 1enbiM nokasaresnaeMm. CTeneHb ¢ pallioHaIbHBIM NokazareneM. CBoHcTBa
' CTEIEeHH
2.3 MHoro4IeHbI

2.4 Anrebpaunveckas apoOb

ApupmeTrueckuil KOpeHb HaTypalibHOW creneHu. JlelicTBus ¢ apudMeTHIeCcKUMU

25 KOPHSIMH HATypaJIbHON CTETIEeHU
3 VYpaBHEHUS U HEpPABEHCTBA

31 ensle w apoOHO-palMOHAIBHBIE ypaBHeHHS. CHUCTEMbl W COBOKYITHOCTH
' ypaBHEHHIA

3.9 Hensle u apoOHO-panuoHanbHble HepaBeHCTBA. CHCTEMbl W COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcToBBIX 3a1a4
4 UucnoBsie MOCIEI0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS TTOCTIEI0BATEIBHOCTEM

4.2 Apubmernueckas 1 reomeTpuueckas nporpeccun. Dopmysa CI0KHBIX MPOIEHTOB

) OyHKINUU

OyHk1ws, crnocoOsl 3a1auust GyHkmy. ['paduk pynkunu. O6nacTb onpeneneHus u
MHO)XeCTBO 3HaueHu# pyHkmu. Hymm ¢pynxmn. [IpomMexyTKH 3HaKOITOCTOSHCTBA.

>-L [TpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MaKCHUMyMbl M MUHUMYMbI ()YHKIIHH.
Haubonbiiee n Haumenblliee 3HaueHnEe QYHKIUN HAa IPOMEKYTKE
6 KoopanHatsl Ha IpSAMOii U TIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA TIJIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue Gurypsl 1 ux cBolcTaa
7.2 TpeyroapHuK
7.3 MHOroyronbHUKU
7.4 OKpy»KHOCTb U KpyT
7.5 N3mepeHne reoMeTpu4ecKuX BeTHInH
7.6 BekTops! Ha m0CcKOCTH
8 BeposiTHOCTh U cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHAJIbI JIA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






