MHHHUCTEPCTBO MPOCBEIEHUS POCCHHUCKON ®EJEPAIITAA
MunncTepeTBo 00pa3oBaHAs H MOJIOJEKHOMN MOJTHTHKH

Ceepanosekoii o6aacTh

Ynpasaeuune o6pazosanus m.o. [lepeoypanbek

PACCMOTPEHO
Pyxoao,untg.f MO

7 Cememox 0. H.
Iporokon Nel or «27» 08
2025 T.

IMMAOQOY «COII Ne 7»

COI''TACOBAHO
3amecTHTEND JHPEKTOpPa
no ¥YP 4

‘_.C baxuposa E.B.
[porokon ot «27» 08
2025,

PABOYASA MPOTPAMMA
(ID 8686803)

yuefHoro kypea «I'eomeTpus (yriay6aénnblii ypoBens)»

s obydarommaxes 7 — 9 Kinaccos

m.o. [leproypaasek, 2025



MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pAa3AeNIOB UIKOJBHOW MaTE€MaTUKH,
UMEIOIINUNA CBOEH LENbI0 00€CIeUnTh U3YYEHUE CBOMCTB M pa3sMepoB (uryp, mx
OTHOUIEHMI M B3aUMHOE pPAacIOJIO)KEHHE, ONHUPAaeTCd Ha  JIOTHYECKYIO,
JIOKa3aTeNbHyI0 JTUHUI0. [[eHHOCTh M3yueHUs reoMeTpUH Ha YPOBHE OCHOBHOTO
oOurero o0Opa3oBaHUsl 3aKIIOYAETCS B TOM, YTO OOYyYaIOUIUMICS YUUTCSA MTPOBOJUTH
JTIOKa3aTeJIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIOUEHHUS, 1OKA3bIBaTh
VCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPHUMEPHI K JOXKHBIM, MPOBOAUTH
pacCykJeHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBa OT TMPU3HAKOB,
dbopmynupoBath oOpaTHbie yTBepxaeHus. Ocoboe 3HayeHHe J0Ka3aTeabHasl
JIMHUS UMEET AJI YIIIyOJIEHHOTO U3YYEHUSI MAaTEMATUKH.

[{enpro M3y4yeHus: TEOMETPUU SBISETCSA UCIOJB30BaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTUYEeCKUX, TaK U MPAKTHUECKUX 3a]1a4, BCTPEUYAIOITUXCS
B peanbHOM  xu3HM. OOydyaromuics JOJDKEH HAyYUThCA  ONpPEAENsTh
reOMETPUYECKYI0 (DUTypy, OIKCHIBATH CJIOBAMHM YEPTEX WM PHUCYHOK, HAUTH
IUIOMIA/lb  3€MEJIbHOrO0  y4YacTKa, pPacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeys Wid TpeOdyemble pa3Mephl rapaxa s aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUH T€OMETPHH.
[Ipu pemeHuun 3amay NPaKTUYECKOTO XapakTepa OOy4arOUIUHCs YYUTCS CTPOMTH
MaTEMaTUYECKUE MOJEIN PEAIbHBIX JKU3HEHHBIX CHUTYallHMid, MPOBOAMTH
BBIYKCIICHUS U OIIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Oco6eHHOCTh y4eOHOTr0 Kypca yriryOJIE€HHOTO U3YUYEHHS] T€OMETPUU COCTOUT
B TOM, 4TO OOyYaIOIIMECS HE MPOCTO 3HAKOMATCS C ONPENEIEHHBIMU OHITUAMU, a
YBEPEHHO OBiajeBaloT UMH. CyIIECTBYIOIINE TEMbI IPOrpaMMbl 6a30BOro Kypca
reOMETPHUH U3YyYaroTcs Ha OoJiee TITyOOKOM ypOBHE, a 00yJaroniecs: IpuoopeTaroT
YMEHUS, MOMOTAIIINE UM YBEPEHHO NPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEKHBIX MPEeIMETaX, MPeXxIAe BCero (pusnke u HHPOpMaTHUKE,
a TakXe I0JIb30BaThCS IOJYYEHHBIMH 3HAHUSMH IPU PEIICHUHM NPAKTHYECKUX
3azay.

CornacHo yueOHOMY IMlaHy B 7-9 kiaccax wu3ydaercs YriayOn€HHBIN
yueOHbIl Kypc «I'eoMeTpurs», KOTOPBII BKIIIOYAET CIAEAYIOIINE OCHOBHBIE PA3/eIIbl
conepxkanus:  «Hawama  reomerpum», «TpeyronbHukm», «OKpYKHOCTBY,
«YetpipéxyronpHukmuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmny», a
Takke «MeTon koopauHaTy», «Bektopely, «IIpeobpazoBanus MIOCKOCTHY.

Ha wusyuenue yueOHOro xypca «l'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 gaca B Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 4gaca (3 yaca B HEJEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Hayvaua reomerpuu

Hcrtopusi BO3HUKHOBEHUST WM pa3BUTUA reoMeTpuu. HadanbHble TOHATHA
reoMeTpuu. Touka, mpsiMas, oTpe3ok, jayd. I[loHarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3auMHOe pacnosioxkeHue TOueK Ha npsAMou. M3mepeHne miMHBI OTpe3Ka,
PacCTOSIHUE MEXKIY TOUKAMU.

[Tonmymnockocte u  yros. Buabl yrioB. l3MepeHue BEIWYMH YIJIOB.
BeprukanbHble U cMexHbIE yIuibl. [lapamienbHble 1 NEpIEHNKYJIAPHBIE TIPSIMBIE.
PaccrosiHue ot Touku 110 npssMoit. buccekrpuca yria.

Jlomanas. Bunbl momanbix. [InvHa noManou. MHoroyroyibHUKH. llepumerp
MHOTrOyroyibHuKa. [IOHSITHE O BBIMYKIIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHbIE TpPEACTABIECHHUS O pPABEHCTBE (UTYp, HUX PACHOJIOKEHHH,
CUMMETPHH.

IIpocrenmme noctpoenust. UHCTpyMEHTBI 111 U3MEPEHUM U IIOCTPOEHUM.

TpeyroJsHuku

Buasl TpeyroJbHHUKOB: OCTPOYIOJIBHBIE, HPSIMOYTOJIBHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OwWccekTpuca M BBICOTA
TPEYTrOJIbHUKA.

PaBencTtBO TpeyronbHUKoB. IlepBbld WM BTOPOM NPU3HAKU pPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoikcTBa. [lpu3Hak
PaBHOOEIPEHHOT 0 TPEYTroJdbHUKA. TPEeTHil NpU3HAK PAaBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsI MEXy CTOPOHAMHM M yTilaMH TpeyrojibHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE TOMaHOM.

Cummerpruunble  Qurypsl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOLLIEM MUPE.

IHapanienbHbie npsaMbie. CymMMa yriioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HICTOPUYECKUE CBEICHHUS O MOCTynare EBkinaa u
o ponu JloOGaueBCKOro B OTKPBITUM HEEBKINAOBOM reomerpuu. CBoilcTBa M
MpPU3HAKKA NapajuieNbHbIX NpsMbIX. CymMMa yIJioB TpeyroibHUKa. BHemHue yribl
TpeyrojipHuka. CymMMa BHYTPEHHUX YTJIOB MHOTOYIOJIbHUKA M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosibHbIe TPEYroJAbHUKHU

IIpu3Haku paBeHCTBA IPSMOYIOJBHBIX TPEYrOJIbHUKOB. [lepnenaukymnsap u
HakJIOHHAs. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOMN K
runotenyse. [IpsAMoyroyibHbIN TPEYTOJIBHUK C yTIIOM B 30°.

Oxpyx HOCTH



[ToHATUSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH W Kpyra: LEHTD,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacronoKeHne OKpPYKHOCTU U
npssmMoir. KacarenpHass m cexymas K OKpYyKHOCTH. OKpYKHOCTb, BIIMCAHHasi B
yroda. [Ipocreinnme nocTpoeHus ¢ TOMOIIBIO HUPKYJISA U JINHEUKU.

I'eomeTpuyeckune MecTa TOYEK

[ToHsiTHE O reOMETPUUECKOM MecTe TOoYeK. [Ipumepbl reoMmeTpudeckux Mect
TOYEK HA INIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYIISP K OTPE3KY
KaK reoMeTpuYecKre mecta TodeK. OnmcaHHas OKpPYKHOCTb TPEYTOJbHHKA, €€
LEHTp. MeTo reoMeTprYecKuX MECT TOUEK IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ NOMOMILIO HMPKYJISI U JIMHEUKHU

Ucropuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MMOCTPOCHUM, STaIbl
3a/1a4M HA MIOCTPOEHUS, PEUIEHUE 3a/1a4 HA IOCTPOEHNE HUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpeXyroJbHUKH

[lapamnenorpamm, ero TPU3HAKK H CBOWCTBA. [IpsAMOYrosbHHK, pomO,
KBaJIpaT, UX TMPHU3HAKU W cBoicTBa. Tpanernusi. PaBHOOenpeHHas Tpamerus, eé
cBoiicTBa u npusHaku. [IpsMoyronbHas Tpaneuus. CpeiHss TUHUS Tpaneuu.

Cpennsist AMHUS TpeyrojbHUKA. MeETOoJ yJIBOEHHS MEIHWaHbl TPEYroJbHUKA.
Teopema o nepeceyeHUn MeANaH TPEYTOIbHUKA.

Teopema ®aneca, TeopeMa O MPONOPUHUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 IPOU3BOIBHOTO YETHIPEXYTOIbHUKA.

L{eHTpaIbHO-CUMMETPUYHBIE (PUTYPBI.

ITonodue

[Tonqobue TpeyrodbHUKOB, KoddduimeHnt mnoxodbus. I[lpusnaku mnomoOus
TpeyroJbHUKOB. IIpuMeHeHne nomo0Ms TpU pELUIEHUH TEeOMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4.

IL1omann

[Tonsitue o mmomanu. CBolicTBa IUIOIMIAJEH T€OMETPUYECKUX GUryp.
[Ipocreiiue GopMybl I8 MJI0MIAIU TPEYTONbHUKA, Mapaiegorpamma, pomoa u
tpaneuuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IJIOIIAEeN TPEYTOJbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu permenuun
MPaKTUYECKUX 3a]1a4.

DJIeMeHTbl TPUTOHOMETPHUH

CHHyC, KOCHHYC, TAHI'€HC M KOTAHIE€HC OCTpPOro yria HpsIMOYTOJIBHOI'O
TpeyrojbHuKa. TpuroHomerpuueckue ¢GyHkuu yriaoB B 30°, 45° u  60°.
[IponopimoHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYroibHUKH, CBA3aHHbIE C OKPYKHOCTBIO



BrnivcanHble W UEHTpAIBHBIE YIJIBI, YTOJ MEXAY KacaTeJbHOM U XOpIOH.
VYrael Mexay XopJaMH U CEKyUIMMU. BrucaHHbIE W ONHMCAHHBIE OKPYXHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYrojdbHUKH. CBOWCTBA W TMPU3HAKK BIUCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacmoyioKeHHe IBYX OKpyxHocten. Kacanue
oKpy>xHOcTell. O0mue KacaTteiabHbIe K ABYM OKPY>KHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJECTBO. dopMysibl  TPUBEICHUS. Pemenue
TPEYyTOJBHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenwne
MPAKTUYECKUX 33/1a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Peuienue 3a1a4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopmynbl s IUIOIIAIA  TPEYrOJIbHUKA,
napaienorpamma, pombOa, tpamneuuu. ®opmyna ['epona. Dopmyna miomaIu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

ITono6me TpeyroJiLHUKOB

Xopael U MOJO0OHBIE TPEYroJbHUKU B  OKpYXKHOCTU. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUHM OTPE3KOB CEKYILIHX,
TeopeMa O KBajJpaTe KacarelbHOW. [IpuMeHeHue npu peneHuu reoMeTPUIeCKUx
3anad. Teopembl UeBbl 1 Menenas. [lonstue o romoreTuu.

MeToa KOOpAMHAT

VYpaBHEeHUE NpsSMON HA TUIOCKOCTU. YTJIOBOW KO3(P(QUUHUEHT W CBOOOIHBIM
YJIeH, UX TEeOMETpUYeCKUil cMmbici. llapamienbHOCTh U MEPHEHAUKYISIPHOCTD
MPSIMBIX (Yepe3 YriaoBou Ko PUIueHT).

YpaBHEeHHE OKpPY)KHOCTH. HaxoxkaeHue 1epeceyeHuld OKpPYKHOCTEN U
NpsIMBIX B KOOpJuHaTax. @opMysa pacCTOSIHUSL OT TOYKU A0 npsmoi. [lnomansb
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPHEHTHPOBAHHOM IIJIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4dax.

BekTopbl

Bektopel Ha miockocTh. COKEHHE W BBIUMTAHUE BEKTOPOB — IpaBUIIa
TPEYTOJbHUKA U MapajulesiorpaMmMa. Y MHOKEHHE BEKTOpa Ha unciio. KoopanHatsl
BekTOpa. CIIO)KEHME M BBIYMTAHUE BEKTOPOB, YMHOXEHHE BEKTOpA HA YHUCIO B
KoopauHatax. [[puMeHeHre BEKTOpOB B (PU3MKE, LIEHTP Macc.

[Tonsitue o 6asuce (Ha MmiIockocTH). PasznoxeHus BeKTOpoB Mo Oaswucy.
CkansipHoe NpPOU3BEICHUE BEKTOPOB, I'€OMETPUUYECKUN CMBICT U BBIPAKEHUE B
JIEKapTOBBIX KOOpJAWHATaX. JIUCTpUOYTUBHOCTh CKAISIPHOTO MPOU3BEACHUS.
CkansgpHoe TpOM3BENCHME M IpoenupoBaHue. [IpuMeHeHHe CKaIsSIpHOTO



MPOU3BEICHUSI BEKTOPOB JUISI HAXOXJIEHUA JUIMH MW YrjoB. Pemienue
F€OMETPUYECKUX 3a/1a4 C TOMOUIBIO CKAJIIPHOTO MMPOU3BEAECHUS.

JIINHA OKPYKHOCTH M IJIOMIAAb KPyra

[IpaBunbHBIE MHOTOYTOJNBHUKH. JlnmmHa OKpyxkHOCTH. I'pamycHas wu
paaraHHas Mepa yria, BBIUHCIECHUE JUIMH Ayr OKpyxkHOocTeu. Ilmomane kpyra,
CEKTOpa, cermeHTa. Mcropudeckue cBesieHns 00 U3MEPEHUH JIJTMHBI OKPYKHOCTH U
IJIOIIAU KpyTa.

JIBHKEeHM S TUIOCKOCTH

IlenrpanbHas cumMmeTpus. LleHTpambHO-cuMMeTpuaHbIe (GUrypsl. IToBopor.
OceBast cummetpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
ITapaytenbHbIi IEpEHOC.

[lonsiTue nBHXKEHHsT W ero cBoiicTBa. PaeHcTBO (uryp. IlposiBieHus
CUMMETPUHU B NIPUPOAE, >KUBOIMCH, CKYJIBITYype, apxurekrype. Kommnosuiuun
NBIKeHUH (TipocTeiiue npuMepsl). [I[puMeHeHne B reoMeTpUYecKHX 3a/1ayax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YIJYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE Pe3yJbTATBI OCBOCHHUS IMPOTPaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOr0 BOCIIUTAHUS:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMATHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
JTOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0SI3aHHOCTEH TpakJaHWHA U peau3alliu €ro
npaB, TMPEJICTABICHUEM O MAaTEeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IPAKIAHCKOTO oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3AHHBIX
C TPaKTUYECKUM NPUMEHEHHEM JOCTH)KEHUW HAayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) TPyA0BOI0 BOCIMTAHMS:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTUE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTEMAaTHYE€CKOW HAIpPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTHYECKOTO
o0pa30oBaHHs Ha MPOTSHKEHUHM BCEW KM3HM Ui YCIEMHON NpodecCHOHaIbHOU
JESATETPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHUBUIyIbHOU TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K OMOIMOHATHPHOMY M  OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajad, PEIICHWM, pacCyXICHUW, YMEHUIO BUACTbH
MaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) ueHHocTe HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMEd B JICSITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJIbI U
oOllecTBa, MOHMMaHUEM MaTeMaTHYECKOW HayKh Kak cdepbl UelI0oBEeYeCKOM
JIEATEeIIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH JJIA Pa3BUTHUS IIUBUIIM3AIUU,
OBJIJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMAaTHYECKOM KYJbTYpPOHl KaK CpeJICTBOM
MTO3HAHUS MUPA, OBJIAJCHUEM HABBIKAMH HCCIIEI0BATENBCKON AEATEIbHOCTH;

6) ¢usmyeckoro BocnutaHusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:



TOTOBHOCTBIO TPHUMEHSTh MaTeMaTHYECKHUE 3HAHUS B HMHTEPECaxX CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOro  o0pa3a JKU3HM  (37I0pOBOE  TUTAHUE,
cOQIAaHCUPOBAHHBIA PEXUM 3aHATAA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) IK0JIOTHYeCKOT0 BOCIIUTAHMS

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JIsl PEIICHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpeibl, IUIAHUPOBAHUS IOCTYNKOB U
OLIEHKH HMX BO3MOXHBIX MOCIEICTBUI I OKPYXKaKIIEH Cpeabl, OCO3HAHHEM
rJI00aJIbHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHAIOMIUMCH YCJIOBUSAM COLMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPaKTUYECKYIO JAESTENbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM MNESITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITETCHIIUN U3 OIBITA IPYTHUX;

HEO0OXOMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HaHUM, (HOPMYIUPOBATH UICH,
MOHATHS, TUTIOTE3bl 00 00BEKTaX M SIBICHUSAX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHHM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W ACUCTBUSA, (OPMYIHpPOBATH M OICHUBATH PHCKUA H
NOCJIECTBUSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS MpOTrpamMMBbI 10 MaTeMaTHKE HAa YPOBHE OCHOBHOT'O
oOrmero oopazoBanus y o0ydarornierocss 0yayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIUECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHBEPCAJIbHBIMH  KOMMYHHKATHBHBIMH
JNCHCTBUSMH M YHUBEPCATbHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIe 1eCTBUSA
ba3oBble JJornueckue aeicTBUs:

BBISIBIISATH M XAPAKTEPU30BATHh CYIIECCTBEHHBIC MPU3HAKA MATEMAaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOIICHHH MEXKAY IOHATHAMH, (OPMYJIHPOBATH
ompeieNIeHUs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIaccU(UKaImH,
OCHOBAHUS /I 000OIIEHUS M CPABHEHHUSI, KpUTEPUHU TTPOBOJAUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMyIupoBaTb U  NPeOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJCHUSIX W YTBEPKICHUSIX, MpeajaraTb KpUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

pa3Oupath J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKACHUHN (TpsIMbIE M OT
MPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JI0KA3aTEbCTBA MAaTEMATHYECKUX
(bakToB, BBICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHUYeCKOW WHIYKIUU, OOOCHOBBIBATH COOCTBEHHBIE
paccyXacHus;

BBIOMpATh CMOCOO pelieHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee TMOIXONAIUdA ¢ Yy4€ToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Bba3oBrble uccienoBarejbCcKkue AeMCTBHUSA:

UCIIOJIB30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEYUE,  MpodIeMy,
CaMOCTOATENILHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY 3KCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO OObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITENTLHO (OpMYJIHPOBaTH OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIOMCHMS, HWCCJICJAOBAaHMS, OKCIIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNU;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE Ipollecca, a TakKKe BbIABUTATh
MPENOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora c nundopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALUM, JTAHHBIX,
HEOOXOIUMBIX JJIsSI pEIICHUS 3a/1a4u;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH UM HUHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M WILTIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, IuarpaMMamMu, HHOU TpauKoi U UX KOMOMHAIUSMU;

OLICHUBATh HAJENKHOCTh MHPOPMAIIMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM WU
chOpMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHSA:



BOCIIPUHUMATH U (POPMYIIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeJIsIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOKO TOYKY 3pPEHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHHS IO XOAY PEIICHHS 3aJayw,
KOMMEHTHPOBATH TIOJIYYCHHBINA PE3YJIbTAT;

B XOJIe¢ OOCYXKJIEHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYX ITaeMOW TEMBI,
npoOJieMbl, peliaeMol 3ajJayd, BBICKA3bIBaTh WJCH, HAIleJIEHHbIE HA TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXACHHS C CYXACHUSAMH APYTHX YyYaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe W CXOICTBO TO3WIMN, B KOPpPEKTHOU (opme
(bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABISITh PE3yIbTaThl PEIICHUS 3aJla4M, SKCIIEPUMEHTA, HCCIIEIOBaHUS,
MPOEKTa, CaMOCTOSATEILHO BBIOMPATh (OpMaT BBICTYIUICHHS C YYETOM 3amad
MPE3EHTAINN U 0COOEHHOCTEH ayIUTOPUH;

MOHUMATh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHJUBHUIYaTbHOU
paboThl TpU pelieHnH Y4YeOHBIX MaTeMAaTHYeCKUX 3a/lad, NPUHUMAThH IIeIh
COBMECTHOM JCATENBHOCTH, TUIAHUPOBATh OPTAHM3AIIMI0 COBMECTHON padoTHI,
pacnpenensaTh BUILI pabOT, JTOTOBapHUBATHCS, OOCYXKIATh MPOIECC W PE3ybTaT
paboTHI, 00001IaTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBIIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YJICHAMH KOMAaHBI, OICHUBATH
KauecTBO pe3yjbTaTa M KayeCTBO CBOETO0 BKJAna B OOMMHA pe3ysibTaT TIo
KpUTEpUsIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHA
Camoopranuzamnus:

BBISBJISITH MPOOJIEMBI NIl PELIECHUS B JKU3HEHHBIX M YYEOHBIX CUTyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHATHS PEelIeHU (MHAUBUAYAJIbHOE,
IpyIIIOBOE);

CaMOCTOSITEJILHO COCTABJIATh IUJIAH, AJITOPUTM pEIICHHs 3a1adu (WU €ro
4acTh), BBIOMpPATh CHOCOO pelIeHUuss C YYETOM MMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelIeHui ¢ y4€TOM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoLecca U pe3ysbrara
pElIeHHs] MaTeMaTUYEeCKOM 3aaui, CAMOMOTHBAIIUU U pe]IIeKCHH;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH IOCTABIECHHON LIENH H
YCIIOBUSIM, OOBSACHATDH MPUYMUHBI JOCTHKEHUS WM HEJOCTUKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOLMU MPU H3YYEHHH MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4U.

NPEAMETHBIE PE3YJIBTATBI

K xoniy 00yueHus B 7 kj1acce 00y4yaromunics MOTYYUT CIEYIONNE TPEIMETHBIC
pe3yJIbTaTHI:

Pacrio3HaBaTh UW3y4YeHHBIE TreOMETpUUYECKHE (UTYpBI, ONPEAENsITh UX
B3aMMHOE pPacCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKHUe (UTYphI, BBIOJIHATH
YEPTEXKU [0 YCJIOBUIO 3a4aud. M3MepsATh JMHENHBIE W YTJIOBBIE BEIWYUHBL.
PemaTe 3a1a4u Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb IPUKUAKY U OLICHKY JIMHEHWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peaNbHOW >KM3HHU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nmuuarh pasmepsl 3THX
OO0BEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTekKHU K FEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BAThH
MPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB ITPU PELIEHUH 33/1a4.

IIpoBOAUTE JTOTMYECKUE PACCYKAECHUSA C MCIIOIB30BAHUEM I€OMETPUYECKUX
TEOpEM.

[Tonp30BaTbCAd IPU3HAKAMHM PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IMPOBEAEHHOW K  THUIOTEHY3€  IMPAMOYTOJIBHOTO
TPEYTOJbHUKA, B PELICHUN F€OMETPUUYECKUX 3a7ad.

OnpenensiTe NapawieIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapayielbHOCTh NPSIMBIX C MOMOIIBI PABEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemats 3amaumn Ha KiieTyaToi Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOJUTh YHCIOBbIE U OYKBEHHBbIE 3HAUYCHHUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECEUEHNH JIBYX IapajUIeIbHBIX INPSAMBIX CeKyuled. Pemate mnpakTuyeckue
3a71a4M Ha HaXOXJICHUE YIJIOB.

Bnanerp monsituem reomerpuueckoro mecta Touek (I'MT). Omnpenensite
OHMCCEKTPUCY yIJla U CEpEAUHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUYECKUE
MecTta Touek. [lonb3oBarhest mousTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0KAQ3aTeNbCTBE TEOMETPUUECKUX YTBEPKIACHUN U IPU PEIICHUN 3a1a4.



@opMyIMpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIbl M JuaMerpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. Y METh JOKA3bIBATh U IPUMEHSATH
ATU CBOKCTBA IIPH PELICHUM 3a]1a4.

Biazerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOAMUTh €€ LEeHTp. JJoka3bIBaTh U UCHOIB30BaTh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEIVWHHBIE
MIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCA B OJTHOM TOUKE.

Bianerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BAaTHCS TEOPEMOU O
IIEPIICHINKYJIAPHOCTH KACATEJIbHOM U Paauyca, NPOBEAEHHOIO K TOYKE KACAHMS.
Jloka3bIBaTh paBeHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, NPOBEAECHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU TEOMETPUUECKUX 3a/1a4.

Jloka3piBaTh MW MPUMEHATH MPOCTEHIINE T'E€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHSI C TOMOILBIO LIUPKYJISA U
JIMHEUKH.

K «xonmy oOyuenus B 8 KkJjacce o0Oy4aromuics TOMYYHUT CJETYIONTUE
MPEIMETHBIE PE3YyJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHUIBl UYETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMU IPU PEIICHUH T€OMETPHUECKHUX 3aaad. Pasnuyath
NpU3HAKU M CBOMCTBA MapajiesorpamMmma, pom0a U MpsiMOyroJibHHUKA, JOKa3bIBaTh
WX U YBEPEHHO MPUMEHSTH MPU PEIICHUH T€OMETPUUECKHUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS MENaH TPEyTrolbHHUKA (IIEHTpa
Macc) B PEILICHUH 3a/1a4.

Bnanerp mousiTueM cpenHed JMHUM TPEYTOJbHUKA U TpANelH, IPUMEHSATh
WX CBOMCTBAa NpHU pEIICHUH TeoMeTpuYeckux 3anad. Mcmomnb3oBaTh Teopemy
daneca 1 TeOpeMy O IPOMOPIIMOHATBLHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHHS
MPaKTHYECKUX 3a7ad.

Pacno3HaBaTh II€HTpalbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOICTBA IIPU pEUICHUU 3a]1a4.

Bnanets moHsATHSMU MOAOOMS TPEYrOJbHUKOB, Kod(dduimeHnta mnoaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX TPEYTOIbHUKOB. IMETh MpecTaBiIeHHE O
npeoOpa3oBaHuu MOAOOMS U 0 TOMO0OHBIX ¢urypax. [lomp30BaThcsi MpU3HAKAMHU
noj00usl TPEYTroNbHUKOB MPU PEIICHUH TeOMEeTpUYecKuX 3anad. JlokaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPIHUOHATEHOCTH B MIPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mog00HEe B MPAKTUIECKUX 3aa4ax.

BeiBonuTe W uCHONB30BaTh mIpocTeiimue (GopMynbl A8 IUIOLIAAd
TPEYroJIbHUKA, apajljiesiorpaMma, pomoa U Tpaneuuu. BerauciasaTs (pa3iuuHbIMU
cnoco0amMu) IUIOIIAJAb TPEYroJbHUKAa M IUIOAAM MHOTOYTOJBHBIX (UTYD
(mosb3ysich, TA€ HEOOXOIUMO, KAJIbKYJISTOpPOM). 3HATh OTHOILIEHHE IUIONIaAeH



noJJOOHBIX (UTyp U NMPUMEHSATh NPU pElIeHUU 3anay. [IpuMeHsATh MOJydYeHHbIE
YMEHHS B IPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcss Teopemoirt [ludaropa npns pemieHuss TEOMETPUUYECKUX H
MpakTU4YeCKUX 3a1ad. CTpPOUTh MAaTEMAaTUYECKYK) MOJENIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO AENIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJINHBI.

Biiagerp IOHATHEM BIMCAaHHOIO U LEHTPAIBHOIO YyIUIA, YyIia MEXAY
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIMCAHHOM OKPYKHOCTHU TPEYI'OJIbHHUKA U
YETBIPEXYTOJIBHNUKA, IPUMEHATh UX CBOMCTBA IPU PELICHUH 3a4ad.

[IprMeHATh NONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTHYECKUE
MOJEJIH VI 3a/1a4 PEAIbHOU JKU3HU U IIPOBOAUTH COOTBETCTBYIOLINE BHIUUCICHUS
C NpPUMEHEHUEM MOAO00MS W TPUTOHOMETPUM (MONB3YSACh, T/I€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoniry 00yueHust B 9 kiacce o0y4aromuics MoiayyuT CIeIyIOIue MpeIMEeTHbIS
pPE3YIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, YMETh HaXOJUTh C UX
MOMOIIBIO PA3JIMYHBIE B3JEMEHTHl MPSMOYIOJBHOTO TPEYroJibHUKA («pEelieHue
MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KalbKYJISTOPA) JJTUHBI
U yTJIbI 111 HETAOJIUYHBIX 3HAYEHUM.

[Tons3oBaThes popMyliaMHu TPUBEAECHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUISI HAXOXIECHUA COOTHOLICHHH MEXIAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, MIPUMEHSTh WX JIA
HaXO0XJICHUSI Pa3IMYHBIX SJIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIHHUKOBY),
[IPU PEUICHUH TE€OMETPUUYECKUX 3ajay. [IpuMeHsThp MoJlydyeHHbIE 3HAHUS IIPU
pEUIEHNHU MPAKTUYECKUX 3a/1a4.

[IpUMEHATH TPUTOHOMETPHUIO B 33J]a4aX HA HAXOXKAEHUE TUIOIIAAN, BBIBOJAUTH
U BJIQJACTh TPUTOHOMETPUYECKUMHU (QopMylaMu ISl IUIOMIAAN TPEYTrOJbHUKA,
napajienorpaMmma, pom0a, Tparemus, BEIBOJUTh U MPUMEHSITH hopmyiy ['epona u
dbopmyy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmers mnpencraBieHWe O TOMOTETHUH, MPUMEHATh B IMPAKTHUYECKHUX
CUTYyaLUsIX.

Hcnonb3oBaTk Teopemsl UeBbl 1 MeHenas mpu pelieHnu 3a1au.

Hcnonp30BaTh TEOpEMBbl O BIUCAHHBIX YIVIaX, Yriax MEXAy XOopAaMu
(CeKyIIMMHM) U yIJie MeXIy KacaTeIbHON U XOPJ0H MPHU PEIICHUH T€OMETPUUECKUX
3aaa4. /loka3plBaTh M NPUMEHSITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPI, O
IIPOU3BEICHUU OTPE3KOB CEKYIINX, O KBAJIPaTe KacaTEIbHOM.

Brnanets moHsSTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHUEM
npsSIMOM  Ha IUIOCKOCTH. BnaaeTh NOHATUAMH YriIoBOTO Ko3dduireHta u
CBOOOJIHOTO 4YJIeHA, MOHUMATh WX T€OMETPUUYECKUN CMBICI U CBSI3b YIJIOBOTO



kod(ddumreHTa ¢ BO3pAacTaHWMEM H YOBIBAaHHUEM JHHEWHOW (YHKIUH. YMETh
pemaTh METOJAOM KOOpPAMHAT 3aJadyd, CBS3aHHBIE C MAPAJJIEIBHOCTBIO U
NEPHEHANKYJIIPHOCTBIO MPSAMBIX, MEPECEYCHUEM MPSIMBIX, HAXOXKICHUEM TOUYEK
NIEPECEUCHHS.

BbIBOOUT W BIAJETh YPaBHEHHEM OKpPYXHOCTH. Vcrnosb3oBate MeTox
KOOpDAMHAT I HAXOXKICHUS NEPECEUEHUN OKPYKHOCTEHW W MpsAMbIX. Bianersb
dbopMmynamMu paccTOSHMUS OT TOYKH JO MPSMOM, MIIOHIAAM MapajiesorpaMma B
KOOpJIMHATaX, MUMETh NOHITHE 00 OpHEHTHPOBaHHOM IuIomanu. Iloap3oBarbes
METOJOM  KOOpJAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IMpu  pEeuIeHUH
F€OMETPUYECKUX W TMPAKTUYECKUX 3adad. [IpUMeHsATb METOoJ KOOpJAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3aadax.

Brnanete moHsTHEM BEKTOpa. YMETh CKJIAIbIBaTh U BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Mapajuiejaorpamma.
BiageTe NpakTHYECKMMU MHTEPHPETAlUsAMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHAaTaMU BeKTopa. BiageTs Cl0XKeHWEeM U BBIYUTAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOpPA Ha YUCJIO B KOOPJIUHATAX.

Hmets npencraBienue o 0azuce (Ha MIOCKOCTH). PackianbiBaTh BEKTOPHI IO
0asucy. PackmanpiBaTh BEKTOpPhl CHJI  C TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOWIEHUH. [IpuMeHsTh TmoNlydyeHHble 3HaHUS B
MPOCTEUIINX (PUZNUECKUX 3a/1a4ax.

Brnanete NOHATHEM CKaJISPHOIO IMPOU3BEIEHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKAN CMBICII W YBEPEHHO TIOJIb30BAThCSl €r0 BBIPAKEHUEM B
JIEKAPTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCThH CKAISIPHOIO MPOU3BEACHUS
U €ro CBsI3b C MpoeurpoBaHueM. [IpuMEeHsATh CKasIpHOE MPOU3BEAEHUE BEKTOPOB
JUISL HaXOKJEHUS JUIMH U YIVIOB. Pemiatb reoMeTpuyeckue 3aadd ¢ MOMOIIBIO
CKAJIIPHOrO Ipou3BeneHus. Vcnonb30BaTh CKaJspPHOE MPOU3BEAEHUE BEKTOPOB B
anreOpanyeckux U PU3NUECKUX 3ajlauax.

Bnanets MOHATHSAMHM MPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI 1T OKPY>KHOCTH M PaJMaHHOW MEPHI YIJIa, BBIYMCIATH IUIOMIAAb KpyTra U
ero vacteil. [lonnmate cmbicn uncina m. [IpUMEHATH MONMy4YEHHbIE YMEHUS TIPU
pELICHUH MPAKTHYECKUX 3aJady. 3HATh MCTOPUYECKUE CBEIACHUS 00 H3MEPEHHU
JUTMHBI OKPY>KHOCTH M IUIOIIAIA KpyTa.

HmeTts mnpenctaBieHue O MpeoOpa3OBaHUU ILJIOCKOCTH, O JIBUKEHUSX.
Haxomute ocu, UEHTphl cUMMETpUH GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHUS IUIOCKOCTH
IPU PELIEHUU T€OMETPUUECKUX 3a]a4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMATHYECKHE
MOJENH ISl 3a/1a4 pEeAIbHOW KU3HU U MTPOBOAUTH COOTBETCTBYIOLINE BHIUUCIICHUS



C TPUMEHEHHEM TOA00MsI W TPUTOHOMETPUYECKUX (PYHKIUN (TMOIB3YACh, TJE
HE0O0XO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumenoBanue pa3aeioB U TeM G pPoOBLIE
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (upp :
MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuuecKre GUTryphl U UX CBOMCTBA 28 1 bubmorexa [TOK
p M ' https://m.edsoo.ru/78c146c4
N3MepeHne reoMeTpuueCcKrUX BEJIUYUH
bu6mmoreka [IOK
2 Tpeyromsmmku 19 I https://m.edsoo.ru/78c146¢4
3 [TapamnensHOCTE. CymMMa yriioB 15 | bubnuorexa [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyroabHBIE TPEYTOJILHUKU 7 bubmmorexa LOK
p y Tpey https://m.edsoo.ru/78c146¢4
5 I'eomeTpnueckne HeEpaBeHCTBA 5 1 bubmorexa LOK
p P https://m.edsoo.ru/78c146¢4
OkpykHOCTBh. ['eoMeTpruecKkre MecTa
6 Touek. [TocTpoeHus ¢ MOMOIIBIO IUPKYJIIA 18 1 bubmorexa LOK
T p HIbIO IHPKY https://m.edsoo.ru/78c146¢c4
U JUHEWKU
. [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aUs 10 | bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/78c146¢4
OBIIEE 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 KUIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/e/ioB U TeM uudposbie
Ne i/m P KoHTpoJbHBI IIpakTHyeckue (ugp )
NporpamMmsl Bcero o0pa3oBaTe/bHbIE
e padoThblI padoThI
pecypchl
N but6mmoreka [JOK
! HeTbipexyronbHiKH 22 ! https://m.edsoo.ru/a5cb98eb
bu6nmoreka [JOK
2 Honobue 16 1 https://m.edsoo.ru/a5¢cb98eb
bubnuoreka [JOK
I1 1 1
3 frotaty 6 https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa n Hayana 13 1 bu6numoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIuIBl ¥ 4ETBIPEXYTOJIBHUKH, CBA3AHHBIE C 20 1 bubmunoreka LIOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS 10 | bu6mmorexa [IOK
3HaHUI 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
https://m.edsoo.ru/a5cb98eb
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9 KUIIACC

KoJsmn4yecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBanue pa3aejioB H TeM nudpoBbie
Ne i/m P Kontpoabnsbie | IlpakTnyeckune (upp :
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [{JOK
! Pernerne TpeyroibHiKoB 22 I https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
2 Ionobue TpeyroipHiKos 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
3 Meron koopuHar 10 ! https://m.edsoo.ru/dddde230
bubnunoreka [IOK
4 Bexrops! 20 I https://m.edsoo.ru/dddde230
but6moreka [JOK
5 JlnMHa OKpY»KHOCTH M IUIOIIAb Kpyra 16 1 hitps://m.edsoo.rw/dddde230
bu6mmoreka [IOK
6 JBHOKCHHS TIIOCKOCTH 10 https://m.edsoo.ru/dddde230
. [ToBTOpenue, 0600IIEHNE, 12 | bubmuoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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




INIOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acos JlaTa
Ne JIeKTPOHHBIE IH(POBbIE
Tema ypoxka Konrpoasbnbie | IlpakTnyeckue | H3Y4€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI b

| Hcropust BOBHUKHOBEHUS U 1 bu6numorexa [IOK
pa3BUTUSA TEOMETPUU https://m.edsoo.ru/925af86b
HauanbHble mOHATUS

2 reomerpun. Touka, npsamas 1 bubmmorexa [IOK

pHH. > P ’ https://m.eds00.ru/659¢4331
OTpE30K, JIy4
HauanbHbie nousaTus
3 reomeTpun. Touka, npsamas 1 bubmmorexa [TOK
PHH. - 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4d
[TonsiTre 06 akcrome,

4 TeopeMe, I0Ka3aTeIbCTRE, 1 bu6mmoreka [IOK
OIIPEIEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MPU3HAKE
B3anmuoe pacnonoxxenue

5 TOYEK Ha npsimoil. 3mepenue | bubnuoreka [JOK
JUINHBI OTPE3KA, PACCTOSIHUE https://m.eds00.ru/92b776f1
MEXAYy TOUKaMu
BzaumHoe pacnionoxenue

6 TOYEK Ha npsimoil. 3mepenue | bubnuorexa [JOK
JUINHBL OTPE3KA, pACCTOSIHUE https://m.eds00.ru/9¢500788
MEXKIy TOUYKaMH

7 B3aumHoe pacnionoxenue 1 bubnuoreka [JOK

TOYEK Ha npsimMoil. 3mepenue

https://m.edsoo.ru/7f06e8ce



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

JUIMHBI OTPE3Ka, pacCTOSHUE
MeXIy TOUYKaMu

[TonymmockocTs U yroi. Bunbl

bubmnoreka [IOK
8 yrnos. Usmepenue senuamn https://m.edso0.ru/36862bf3
YIJIOB
[TonymnockocTs U yroi. Buuabl Bu6morexa LIOK
9 yrioB. M3MepeHne Bemamt https://m.edsoo.ru/21ce4ff2
YIJIOB
[TomymnockocTs U yroi. Buuabt Bu6miorexa [IOK
10 yrioB. M3Mepenne pemain https://m.edsoo.ru/ce214e34
YIJIOB
BeprtukanbHbie U CMEKHBIE BuGnorexa LIOK
1 yrusL. llapannensHbie 1 https://m.edsoo0.ru/7399faca
MIEPIICHAUKYIISIPHBIE IPSMBIE
BepTukaibHbie 1 CMEKHbBIE BuGmorexa LIOK
12 yrieL. HapannensHeie https://m.edsoo.ru/5¢2c0dff
MEPIICHINKYIISIPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEKHbBIE BuGmorexa LIOK
HOJI
13 yrieL. Hapaniensaeie n https://m.edsoo.ru/4a4bf678
MEePIEeHANKYIISIPHBIE TPSMBbIE
BepTukanbHbie 1 CMEXKHbBIE BuGmorexa LIOK
HOJI
14 yriel. Hapannensaeie n https://m.edsoo.ru/84ee61de
MEPIECHANKYIISIPHBIE TPSMBbIE
BeprukanbHble U CMEKHBIE BuGmiorexa LIOK
15 yriet, IapamieasHazre 1 https://m.edsoo.ru/d04bb9c5
MEPIICHIUKYJISIPHBIE TIPSIMbIE
bubmuoreka [JOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003¢



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/21ce4ff2
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bu6mmoreka [IOK

17 buccexrpuca yria https://m.edsoo.ru/557998af
18 buccekrpuca yrina Bubmiorexa LIOK
https://m.edsoo.ru/5¢a89182
19 Jlomanas. Buasl ToMaHbIX. bubmuorexa [JOK
JlnvHa TOMaHOM https://m.edsoo.ru/c84d7212
20 Jlomanasi. Busipl 1oMaHBbIX. bu6mmoreka [IOK
JlinHa nomaHoU https://m.edsoo.ru/91fe52bc
MHuoroyronsHuku. [lepumerp
a1 MHOroyroJjeHuka. [Ionsrue o bubnnorexa [IOK
BBINIYKJIBIX U HEBBITYKJIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTOJIbHUKAX
Mmuoroyronsauku. [Tepumerp
) MHoOroyrojpHuka. Ilonsrue o bubnumoreka [IOK
BBIITYKJIBIX Y HEBBIITYKJIBIX https://m.edso00.ru/27b15065
MHOT'OYTOJIbHUKAX
Mmuoroyronasauku. [Tepumerp
” MHOroyrojbHuka. [lonsitue o bu6numorexa [IOK
BBIITYKJIBIX Y HEBBIITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTOJIbHUKAX
MuoroyronsHuku. [Iepumerp
24 MHOroyrojbsHuka. [Ionsrue o bub6nuoreka [IOK
BBIITYKJIBIX Y HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYT'OJIbHUKAX
MHuoroyronsHuku. [lepumerp
25 MHOroyrojbsHuka. [Ionsarue o bubnuoreka [IOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYTOJIbHUKAX

https://m.edsoo.ru/3e269ed8
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https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/27b15065
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%6 HNHCcTpyMEHTHI 17151 U3MEpEHUN bubnuorexa [JOK
U IOCTPOCHUM https://m.edsoo.ru/333ecb98

7 WNHcTpyMeHTHI U1 n3MepeHuit bub6nuorexa [IOK
U ITOCTPOEHUH https://m.edsoo.ru/26b0a806
KonTponbhas padbora no teme
"Hauana reomeTrpum.

73 [Ipocreiinne reomMmeTpruueckue bubnuorexa [IOK
(UTypHI U X CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpudecKux
Puryp"

29 Mennana, buccekTpuca u bubnunoreka [JOK
BBICOTA TPEYTOJIbHHUKA https://m.edsoo.ru/9ae97099

30 Menauana, 6uccekTpuca u bubnuoreka [JOK
BBICOTA TPEYI'OJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEyroJIbHUKOB bubmmorexa LIOK

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

1 [IepBblit 1 BTOpOM IPU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYTOJLHUKOB https://m.edsoo.ru/0f5d60af

1 [lepBbIil 1 BTOPOI IpU3HAKH bubnuorexa [JOK
paBeHCTBA TPEYTrOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [IepBblit 1 BTOpOM IPU3HAKU bubnnorexa [JOK
paBeHCTBA TPEYTrOJIbHUKOB https://m.edsoo.ru/34{8650e
[IepBelii 1 BTOpPOI IPpU3HAKU bubnuorexa [IOK

35
paBEHCTBA TPEYTOJIBLHUKOB https://m.edsoo.ru/ffe06285

16 IIepBblit 1 BTOpON IPU3HAKU bubnuoreka [IOK
paBeHCTBa TPEYTOJIHLHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOOGenpeHHbBIC bubmuorexa [JOK

TPECYTOJbHUKH U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9
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18 PaBHoGenpenHbie bubnuorexa [JOK
TPEYTOJbHUKH M UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHoOenpeHHbIE bub6nuorexa [IOK

39 o
TPEYTOJBbHUKHN U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Tpu3Hak paBHOOEAPEHHOTO bubnnorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/480b3c40

A1 [Ipu3Hak paBHOOEIPEHHOTO bubnmorexa LIOK
TpeyrojabHuKa https://m.edsoo.ru/bf564ab7

4 TpeTuii npru3HaK paBeHCTBA bubnuorexa [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/b4229637

13 Tperwnii npr3HaK paBeHCTBA bubnnorexa [IOK
TPEYTOJIBbHUKOB https://m.edso0o.ru/7a899¢49

44 Tperuit npu3HaKk paBeHCTBA bub6nuorexa [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0ceBOI

45 cummetpuen. [Ipumepsl bubnmnorexa [JOK
CHUMMETPHU B OKPYKAIOLIEM https://m.edsoo.ru/83d5ffea
Mupe
Durypsl ¢ 0ceBOI

46 cummetpuen. [Ipumepsl bubnnoreka [JOK
CHAMMETPHU B OKPYXKAIOLIEM https://m.edsoo.ru/a48cf0cd
MHUpe

47 KonTponbhas pabota mo Teme bubnuorexa [IOK
"TpeyronbHuKH" https://m.edsoo.ru/6f0a9%a78

bu6mmoreka [IOK

48 II

ApAIICTEHOCTD HPAMBIX https://m.edsoo.ru/a081482d

49 CBolicTBa ¥ IPU3HAKU bubnuoreka [IOK

MapayICJIbHBIX IIPAMBIX

https://m.edsoo.ru/2¢d69381
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50 CBoiicTBa U IPU3HAKU bubnuorexa [JOK
napajIeNIbHbIX IPAMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa U MPU3HAKH bubnmoreka [JOK
MapaJlJIEIbHBIX IPSIMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U NpU3HAKH bubnnorexa [JOK
MapalIeabHbIX IPSIMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa U NpU3HAKU bubnuoreka [IOK
IapauIeIbHbIX IPIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U NpU3HAKU bubnuorexa [JOK
rapassielbHbIX MPSAMBIX https://m.edsoo.ru/5¢90c339
55 CyMMma yriioB TpeyroJbHUKa bubamorera LOK
y y pey https://m.edsoo.ru/d1dcaScd
56 CyMMa yriioB TpeyrojbHHUKa bubmmorexa LIOK
y y pey https://m.edsoo.ru/7af6d9e¢6
57 BHemnue yrisl TpeyrojibHUKa bubmmorexa LIOK
Y pey https://m.edsoo.ru/bc409f4f
58 Bueminue yribl TpeyrojibHUKa bubmorexa LIOK
Y pey https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTI'OJIbHUKA U CyMMa bub6nuorexa [IOK
59
BHEIIHUX YTJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
60 MHOI'OYT'OJIbHUKA U CyMMa bubnuoreka [IOK
BHEIIIHUX YTIJI0B BBIITYKJIOTO https://m.edsoo.ru/e638a510
MHOT'OYTOJIbHUKA
61 CyMMa BHYTPEHHUX YTJIOB bubnmnoreka [JOK

MHOI'OYT'OJIbHUKA U CYMMa

https://m.edsoo.ru/b75ede0e



https://m.edsoo.ru/e638a510
https://m.edsoo.ru/371cbe11
https://m.edsoo.ru/7af6d9e6
https://m.edsoo.ru/5c90c339
https://m.edsoo.ru/74e8bd74
https://m.edsoo.ru/e0fde699
https://m.edsoo.ru/75899b52
https://m.edsoo.ru/b75ede0e
https://m.edsoo.ru/a3dd667f
https://m.edsoo.ru/bc409f4f
https://m.edsoo.ru/d1dca5cd
https://m.edsoo.ru/070fd7db

BHCHIHUX YIJIOB BBIITYKJIIOT'O
MHOI'OYT'OJIbHUKA

KonTponbhas padota no teme

bubmnoreka [IOK

2 "1 .
6 apauebHoCTs. CyMa https://m.eds0.ru/40947485
YTJI0B MHOTOYTOJIbHHUKA
[Ipu3naku paBeHcTBa
63 MPSIMOYTOJIBHBIX bubmotera [IOK
pAMOY https://m.edsoo.ru/330d63 ff
TPEYTroJIbHUKOB
[Ipu3naku paBeHcTBa
64 MPSAMOYTOJIbHBIX bubmmorera [JOK
pAMOY https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [lepnieHquKyIsIp U HAKJIOHHAS bubmorexa HOK
PHEHAREY P https://m.eds00.nw/957310000000000
CBOICTBO MeIMaHbI
66 IIPSIMOYTOJIBHOTO bubnuoreka [IOK
TPEYTOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/b34a450¢
K TUIIOTEHY3€
CBOICTBO M€/IMaHbI
67 IIPSAMOYTOJIBHOTO bubnuorexa [IOK
TPEYrOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK bubmuorexa [JOK
¢ yriaom B 30 rpaaycoB https://m.edsoo0.ru/52b57d0f
69 [IpssMOYTOIBHBIN TPEYTOIBHUK bubnuorexa [JOK
¢ yriioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
CooTHOIIIEHUS MEXKTY
bubmnoreka [IOK
70 CTOPOHAaMH U yIJIaMU

TPEYTOJIbHUKA

https://m.edso00.ru/95db41£{7
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COOTHOLIECHUS MEXKTY

bu6mmoreka [{OK

71 CTOpOHA a
TOPOHAMH H YT JIaMH https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHcTBO TpeyroibHUKA.
72 HepagenctBo o nimHe brbmmorexa HOK
P . a https://m.eds00.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 NEPIIEHIUKYIIPOM U bu6numoreka [IOK
HaKJIOHHOMW. Paccrosinue ot https://m.edsoo.ru/7284cbde
TOYKH J0 MPSMOKN
KonrponsHas padora no
temam "[IpssmoyrosibHbIe
74 J— bubnmnoreka [JOK
Tp Y ’ https://m.edso0.ru/85f00be3
I'eomeTpuueckue
HepaBeHcTBA"
75 OKpyXHOCTb, XOpP/Ibl U bubnnorexa [JOK
JUaMeTpPBl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOp/bl U bubmuorexa [JOK
JIMaMETPBI, UX CBOWCTBA https://m.edsoo.ru/02406d49
BzaumHoe pacnonoxenue
77 OKPYKHOCTH U TIPSMOM. bubnuorexa [JOK
KacarenbHas u cekymas K https://m.eds00.ru/00d222d9
OKPY’KHOCTH
B3aunmHoe pacnionoxenue
73 OKPYKHOCTH U TIPSMOM. bubnuorexa [JOK
KacarenbHas u cekymas K https://m.edsoo.ru/4f8753bb
OKPY’KHOCTH
79 BzaumHoe pacnionoxxenue bubmuorexa [JOK



https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/85f00be3
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/7284cbde

OKPYKHOCTH U MPSMOM.
KacarenbHas u cekymas K
OKPYKHOCTHU

https://m.edsoo0.ru/a52£2800

20 OKpyXHOCTbH, BICAaHHAs B bubmmoreka [JOK
yroJl https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BIUCaHHAs B bubnnoreka [JOK
yroi https://m.edsoo.ru/f019e49b
[TonsTHE O reoMeTpUYECKOM
22 MecTe Touek. [Ipumepsl bubnnorexa [JOK
T€OMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IUIOCKOCTH
[TonsiTHE O reoMeTprUYECKOM
23 Mecte Touek. [Ipumepsl bubnuoreka [JOK
T€OMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha IUIOCKOCTH
24 OrnrcaHHast OKPYKHOCTb bubmuorexa [JOK
TPEYTOJbHUKA, €€ IEHTP https://m.edsoo.ru/f5b41bc7
OrnrcaHHast OKPYKHOCTb bubnnorexa [JOK
85 n
TPEYroJbHUKA, €€ LEHTP https://m.edso0o.ru/c96254e9
Meroza reoMeTpu4eCcKuX MECT
86 TOYEK MPH PEUICHUHN Bubmrotexa LIOK
P D https://m.edsoo.ru/5894e7a4
reOMEeTPUUYECKUX 3a7a4
Meroz reoMeTpu4eCcKuX MeCT
87 TOYEK MPH pELICHUU bubmorexa LIOK
pap https://m.edsoo.ru/784342d1
reOMETPUUECKUX 3a7a4
MeTo TeOMETPUYECKUX MECT
bubmuoreka [JOK
88 TOYEK TP PEIICHNN

TCOMCTPHUICCKUX 3ada1

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



https://m.edsoo.ru/05853a22
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/c96254e9
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/f019e49b

89

MeTto1 reoOMEeTPpUYECKUX MECT
TOYEK TIPH pEIICHUHN
TEOMETPUUYECKHX 3a/1a4

bu6mmoreka [{OK
https://m.eds00.ru/6903dff0

90

O60cHOBaHMS TPOCTENUIITNX
MOCTPOEHUI, ATAlbI 3aJa41 Ha
TTOCTPOCHUS, PEIICHHE 3a7a
Ha MTOCTPOEHUE ITUPKYJIEM H
JIMHEHKOM

bubmnoreka [IOK
https://m.edsoo.ru/e511d730

91

O6ocHOBaHMS POCTEUIINX
MOCTPOEHUI, ATAlbI 33a41 Ha
MOCTPOEHUSI, PEIICHHE 3a]1a4
Ha MOCTPOEHUE ITUPKYJIEM H
JIMHEHKOMN

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

92

KonTponbHast padbota no teme
"OKpY’KHOCTb.
['eomeTprueckue mecra TOYEK.
[TocTpoeHus ¢ MOMOIIBIO
LUPKYJIS U JIMHEUKH"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/791dafc6

93

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amau,
WLTIOCTPUPYIOIIMX CBS3H
MCKAY pa3JINYHbIMA TEMaMU

Kypca

bu6nuoreka [JOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOdIIEHHE.
Pemenue 3anay,
WILTFOCTPUPYIOIIUX CBSI3H
MEXIY pa3InYHbIMU TEMaMHU

Kypca

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



https://m.edsoo.ru/38a31139
https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/6903dff0

95

[ToBTOpeHue u 06obIIECHNE.
Pemenne 3amay,
WUTIOCTPUPYIOUINX CBS3H
MEX]ly pa3IUYHbIMU TEMaMU

Kypca

bu6mmoreka [{OK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u 060061IEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBA3H
MEX]ly Pa3INdHbIMU TEMAMHU

Kypca

bubmnoreka [IOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpeHue u 06061IEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIAX CBS3H
MCXKIY pa3IMYHbIMU TEMaMU

Kypca

bubmnoreka [IOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpEeHue u 06001IEHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIIUX CBS3H
MCXKIY pa3IMYHbIMU TCMaMU

Kypca

bubmnoreka [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amau,
WUTIOCTPUPYIOLIMX CBS3H
MCXKIAY pasiIMdUHbIMU TCMaMU

Kypca

Bbu6nuoreka [JOK
https://m.edso00.ru/397d166b

100

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amau,
WLTIOCTPUPYIOIIMX CBS3H
MCKAY pa3JINnYHbIMU TCMaMHU

bubnnoreka [IOK
https://m.edsoo.ru/c60d778a



https://m.edsoo.ru/8a4b94e4
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/c60d778a
https://m.edsoo.ru/397d166b
https://m.edsoo.ru/a4f457ea

Kypca

101 Hroroast KoHTpOJIbHAS 1 bubnmoreka [JOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6oOIIEHHE.

P

102 CHICHHC Saat, ! bubaunorexa LIOK
HUHOCTPHPYIOTIHX CBA3H https://m.edsoo.ru/971f7836
MEX]Ty pa3TUIHBIMU TeMaMU
Kypca

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME



https://m.edsoo.ru/971f7836
https://m.edsoo.ru/fd50754a

8 KUIACC

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckn
n/n Bcero u3yuyeHusi | oOpa3oBaTebHbIE
padoThI e padoThl
pecypcsbl
| [Tapamienorpamm, ero Npu3HaKku U | bu6mmoreka [{JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
) [Tapannenorpamm, ero npu3sHaKku U i bubnuorexa LIOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero Mpu3HaKku 1 1 bu6mmoreka [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapamienorpamm, ero Npu3HaKku 1 1 bu6nuoreka IIOK
CBOMCTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku U | bubnuorexa [JOK
CBOICTBa https://m.edso00.ru/4823807b
6 [IpsimoyronbHUK, poMO, KBaJpat, ux | bub6muoreka LIOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsimoyronbHUK, poMO, KBaJpat, ux bubnuorexa LIOK
7 . 1
MPU3HAKU ¥ CBOMCTBA https://m.edsoo.ru/d6a662c9
2 [IpsiMoyroabHUK, pOMO, KBaapaT, UxX | bubnuorexa LIOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsiMOoyroabHUK, pOMO, KBaJpaT, UX 1 bu6nuorexa IIOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
bu6 OK
10 Cpenusisa nTuHUs TPEYroJIbHUKA 1 nommoreka [

https://m.edsoo.ru/6e1bcbbb



https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/21884952
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/0dbbebfb

bu6mmoreka [IOK

t Cpeatsst IMHHA TPEYTONbHHKa https://m.edsoo.ru/6b23a4c3
12 Tpanenus. PaBnoOeapennas bubnuorexa [JOK
Tpanenusi, €€ CBOMCTBA U NMPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOeapennas bub6muoreka LIOK
Tparnenusi, €€ CBOMCTBA U NMPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsimoyronbHas Tpanenus bubmorexa [IOK
pAMOY Tparen https://m.edsoo.ru/3375c813
15 Cpennsis tMHUS Tpaneuuu Bubnmorexa [JOK
pe paten https://m.edsoo.ru/7963a7f5
bu6mmoreka [JOK
16 Teopema Parneca https://m.edsoo.ru/342ea505
bubmuoreka [JOK
1 T )
/ copema fhaiieca https://m.edsoo.ru/a2402d2b
13 TeopeMa 0 IpONOPLMOHATIBLHBIX bu6nuorexa IIOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IPONOPLHMOHAIBHBIX bubnuorexa [JOK
OTpEe3Kax https://m.edsoo.ru/8eccc056
but6mmoreka [IOK
20 Henrp mace TpeyroneHiika https://m.edsoo.ru/9cbctV6¢
bu6mmoreka [IOK
21 LleHTpanbHO-CUMMETPUYHBIE (DUTYPBI hitps://m.cdsoo.ru/8578076a
” KonrtponbHas paborta no Teme bu6nuorexa IIOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/bed0f9f3
3 [Tonobue TpeyroabHUKOB, bubnuotexa [JOK
kod(urmeHT nopoous https://m.eds00.ru/19400684
24 [TogoOue TpeyroJbHUKOB, bub6moreka [JOK

K03 dULMEHT Moa00us

https://m.edsoo.ru/21ebb50b



https://m.edsoo.ru/19400684
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/6b23a4c3
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https://m.edsoo.ru/8578076a
https://m.edsoo.ru/9cbcf96c
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https://m.edsoo.ru/17f960ca

bu6mmoreka [IOK

25 [Tpu3naku mo100us TPeyroabHIUKOB hits:/m.cdsoo.r/bbf2c3a6
bu6mmoreka [JOK
26 [Ipu3naku mo1o0us TPeyroabHIUKOB hits.//m.edsoo.r/8db1 1£7
bu6mmoreka [JOK
27 I1 0
PH3HAKH HOZOBIL TPEYTOILHIKOB https://m.edsoo.ru/9ed11d5b
bu6mmorexa [JOK
2 IT
8 PH3HAKH NI07I00H TPEYTOIHHUKOB https://m.edsoo.ru/152d2193
bub6moreka [JOK
2 IT
? PHSHAKH IOJ00HS TPeYrObHIKOB https://m_.eds00.ru/23dc95f]
bu6mmoreka [{OK
30 [Ipu3Haky mMogo0us TPEYTrOJIbHUKOB https-/m.cdsoo.rw/8d1d9d16
31 [Ipumenenue nopodus Mpu perieHuu bu6mmoreka [JOK
MPAaKTAYECKUX 33124 https://m.edsoo.ru/d97bf297
1 [TpumeHeHHe 110100US TP PEIIICHUN bubnmnoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21cS5aa
1 [Tpumenenne moxoous Mpy perieHuN bu6mmoreka [JOK
MPAKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
14 [Ipumenenue moxoous Mpy perieHuu bu6nuoreka [JOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel 7d8
35 [Ipumenenue nmonodus Mpy perieHuu bubnuorexa [JOK
MPAKTAYECKUX 33124 https://m.edsoo.ru/8717eecba
36 [IpuMenenue moao0us MpU peIIeHUN bu6nmoreka [JOK
MPAKTUYECKUX 33124 https://m.edsoo.ru/d9159d9d
37 Brenenue nonstus npeodpa3zoBaHus bu6mmoreka [JOK
1o100Ust ¥ MOo100HBIX (pUryp https://m.edsoo.ru/aaf7¢944
18 Konrponsnas pabora no teme bubnuorexa LIOK

"TTomobue"

https://m.edsoo.ru/89¢3236d



https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/8db11ff7
https://m.edsoo.ru/bbf2c3a6
https://m.edsoo.ru/89c3236d
https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/8717ee6a
https://m.edsoo.ru/5b21c5aa
https://m.edsoo.ru/9ed11d5b

TToustue mwiomanu. CBolicTBa

bubmuoreka [JOK

39
IJI0IAIeH TEOMETPUIECKUX (QUTYD https://m.edsoo.ru/7af5b92e
40 Ilonsarue mnomaau. CBoiicTBa bu6mmorexa [JOK
IIouaie reoMeTpUYECcKux QUryp https://m.edsoo.ru/37a176¢c0
A1 [Tonsitue momraau. CBoicTBa bubmuorexa [JOK
IUIOIIAZICH TEOMETPHUECKUX QUTYp https://m.edsoo.ru/6004265a
IIpocreiimme hopMyNIbl IJIS IUIOIIAAN
42 Tpe ronLHHKa(pnl; :nnenor aMmMma bubmorexa TIOK
pey > fap p ’ https://m.edsoo.ru/596ald0e
pomOa u Tpanenuu
IIpocreiimme GopMyIIbl 1T IUIOMIAIN
43 Tpe FOJILHI/IKa(sz ;/HHGHOF aMMa bu6morexa TIOK
pey - ap p ’ https://m.edsoo.ru/f636delf
pomOa u Tpanenuu
IIpocTreiimme hopMyIBI IS IOMIAAN
44 Tpe FOJIBHI/IKa(bHI; ;,Jmenor aMma Bubnmorexa LHOK
pey - 1ap p ’ https://m.edso00.ru/9732274d
pomba u Tpanenuu
IIpocrenmue popMynbl A1 IUIOMIAIU
45 Tpe FOJILHI/IKa(sz :J'IJ'IGJ'IOF aMMa bubmmorexa LIOK
pey - 11ap P ’ https://m.edso0.ru/e6458963
pomOa u Tpanenuu
IIpocrenimue GopmMynbl A1 IUIOMIAAN
46 Tpe FOJII:HI/IKa(bHI:l ayﬂﬂeﬂor aMma Bubmmorexa LIOK
pey - 11ap P ’ https:/m.edsoo.ru/0b18fc61
pomOa u Tpanenuu
IIpocreiimme hopMyIbl A1 IUIOIAAN
47 TF; FOJIBHI/IKa(pHI;. aynneﬂor aMMa bubmorexa TIOK
pey - 11ap p ’ https://m.edsoo.ru/eb691e04
pomOa u Tpanenuu
IIpocreiimme hopMynIbl IJIS IUIOIAAN
48 Tpe ronLHHKa(pnl; :nnenor aMmMma bubmorexa TIOK
pey > fap p ’ https://m.edsoo.ru/8b93ctba
pomOa u Tpanenuu
49 [Ipocreiitme hopMyIbl A MIIOLIAU bubnuorexa LIOK



https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/f636de1f
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TPEyToJIbHHUKA, MTapajlIeIorpaMMma,
pomba u Tpanenuu

https://m.edsoo.ru/c35f544d

[Ipocretimme GopMyITbl s TUTOIIA A

bu6moreka [JOK

50 TpEeyrojbHUKa, MapajielorpaMmma, hitps://m.cdsoo.r/a3fbeld

pomOa u Tpanenuu
51 [Tnomanu mogoOHBIX puryp Et?fjir?qféigrou/lfwﬁ 8134
32 Tnowa nozodHbIX puryp Etlffi/lfﬁ:ﬁfﬁis 83022¢
53| Tnomaw mogoGuex uryp o medsoyserzaTad
54 KonTponbhas pabota no teme bubnuotexa [JOK

"ITromans" https://m.eds00.ru/0510573
35 Teopewa Iugaropa fﬁffﬁfﬁggﬁm 1£27
56 [Tpumenenue Teopemsl [Tudaropa bubnuorexa [JOK

MIPU PELIEHUU NMPAKTAYECKUX 33124 https://m.eds00.ru/4829510
57 [Ipumenenue Teopemsl [ludaropa bubnuoreka LIOK

IIPY PELICHUH IIPAKTUYECKHUX 3a1a4 https://m.edsoo.ru/a9fbd79b
53 [Tpumenenue Teopems [Iugaropa bubnuorexa LIOK

IIPYU PEIIEHUH ITPAKTUYECKHUX 3a/1a4 https://m.eds00.1u/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bu6muoreka [JOK

IIPY PELIECHUH IIPAKTUIECKHUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnuorexa [JOK

IIPYU PELIEHUU NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a01 1
61 [IponopimoHaabHbIE OTPE3KHU B bubnuorexa [JOK

MPSIMOYTOJIbHOM TPEyTOJIbHUKE

https://m.edsoo.ru/012ee582



https://m.edsoo.ru/012ee582
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/4829510
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/d8638f34
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2 [IponoprimoHanbHBIE OTPE3KH B bu6mmoreka [JOK
NPSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IpornopiiroHabHbIE OTPE3KHU B bubnuorexa LIOK
NPAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/1ecbc886
64 [IponoprimoHanbHbIE OTPE3KH B bu6nuorexa LIOK
[PAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprnonanbHbIE OTPE3KH B bu6nuorexa [IOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHaabHbIE OTPE3KHU B bubnuorexa [JOK
NPSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyC, KOCUHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOro yria bubnworexa [IOK
P Y https://m.edsoo.ru/132b4efo
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT'€HC OCTPOTo yria bubmmorexa LIOK
P Y https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTo yria Bubmmorexa LIOK
tporoy https://m.edsoo.ru/b41c2719
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
70 Tpuronomerpuueckue QyHKIUN bu6nuorexa IIOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpudeckue GyHKIHH bubmuotexa [JOK
yrioB B 30°, 45° u 60° https://m.edso0.ru/6b294349
KontponbHas paboTa mo teme
72 "Teopema [Tudaropa n Havyana bubmorexa [TOK
P " P https://m.edsoo.ru/a9dbl1{7a
TPUTOHOMETPUH
b K
73 Brniucannsie v [IEHTpaibHBIE YTJIIbI nommorexa O

https://m.edsoo.ru/ae5f890d
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bu6mmoreka [IOK

74 Bnucannbie U IeHTpaIbHBIE YIIIbI hitps://m.cdsoo.ru/d0233£a0
75 BrucanHblie U LIEHTpaIbHBIE YIJIBI Bubmmorexa LOK
https://m.edsoo.ru/ccaee9b0
76 Bnucanusie v IeHTpaibHBIE YIJIbI Bubmmorera I[JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelIbHOW U XOPAOH bubmmorexa [JOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelIbHOM B XOPAOH bubmmorexa [JOK
https://m.edsoo0.ru/09166b3d
79 VYriael MeXAy XOpAaMu U CEKYIIMMU bubmmorexa LOK
https://m.edso0.1ru/022e729¢
80 VYTl MeXAy XOpAaMu U CEKYIIUMU bubmorexa LOK
https://m.edsoo.ru/84a32a80
21 Bnucannsie u onvcaHHbIe bu6mmoreka [IOK
YETBHIPEXYTOITLHUKH https://m.edsoo.ru/734d8ad9
2 BrrcaHnHble 1 OITHCaHHBIE bub6moreka [JOK
YeTBIPEXYTOTbHUKHA https://m.edsoo.ru/aa6clad6
23 CBoiicTBa ¥ MpU3HAKHU BIHCAHHOTO bu6mmoreka [JOK
YETBIPEXYTOJTbHUKA https://m.edsoo.ru/fe14a853
%4 CBoiicTBa ¥ NpU3HAKKU BIMCAHHOTO bu6muoreka [JOK
YEThIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
25 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO bubnuotexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa ¥ pU3HAKU BIMCAHHOTO bubnuotexa [JOK
YeTBHIPEXYTOJTBHUKA https://m.edsoo.ru/0b0501a3
%7 B3aumnoe pacnonoxenue aByx bubmuorexa LIOK

OKPYKHOCTEH

https://m.edsoo.ru/420d844e
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B3anmHoe pacnionoxxeHue AByx

bubmuoreka [JOK

88
OKpYKHOCTEHN https://m.edsoo.ru/42da862
. bubnuorexa [JOK
89 Kacanme oxpyxnocTeii https://m.edsoo.ru/4cbf4{19
. bubnuotexa [JOK
20 Kacamme OKpyxHOCTeH https://m.edsoo.ru/52dcbe7d
91 OO6mume KacaTenbHBIC K IBYM bu6mmoreka [IOK
OKPYKHOCTAM https://m.edsoo.ru/d2151a62
KonTponbhas padota no teme "Yrisl
92 M YeTBIPEXYTOJIBLHUKH, CBA3aHHBIC C bubmmorexa HOK
pexy | ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 06061eHue. Pemenne
93 3a7a4, WITIOCTPUPVIOIINX CBSI3HA buGmorera TIOK
At prpytott https://m.eds00.ru/74d89ab9
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o61meHue. Pemenue
94 3a7a4, WIIIOCTPUPVYIOIINX CBSI3HU bubmorexa TIOK
ad, pupyor https://m.eds00.ru/6d05bcd8
MEX/Ty pa3InIHBIMU TEMaMH Kypca
[ToBropenue u o6061meHue. Pemmenue
95 3a/1a4, WIUIFOCTPUPYIOIINX CBSI3U bu6morexa TIOK
Aad, prpyrott https://m.edsoo.ru/51013847
MEX/1y pa3InIHBIMU TEMaMH Kypca
[ToBTOpeHue u 0000IeHNE. Penenue
96 3a7a4, WIJIOCTPUPYIOMINX CBSI3H bu6morexa TIOK
Aad, pHpyIoll https://m.edsoo.ru/248181a0
MEX/1y pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
97 3a7a4, WITIOCTPUPYIOIINX CBSI3H bubmorexa TIOK
Aad, pupytot https://m.edsoo.ru/dad15fdc
MEXIy pa3IMYHBIMH TEMaMH Kypca
03 [ToBTOpenue u 0600meHne. Permenue bu6mmoreka [IOK

3aJ1a4, WUTIOCTPUPYIOUIUX CBA3H

https://m.edsoo.ru/6a69702b
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MEX/1y pa3IMYHbIMU TEMaMH Kypca

[ToBTOpenue u 06061eHue. Pemenne

99 | bubmuoreka [JOK
3ajiad, HUTIOCTPUPYIOTIHX CBA3H https://m.eds00.ru/0f5b4b87
MEXTy pa3IMIHBIMU TEMaMH Kypca
IToBTOpenue u 06001IeHNE. Pemenue
100 PTOPEIHE U HHet | bubmuorexa [JOK
3allat, WTOCTPUPYIOIIIX CBASH https://m.edsoo.ru/7942fc3c
MEX/Ty pa3InIHBIMU TEMaMH Kypca
bu6mmoreka [JOK
101 Hrorosast KOHTpoOJIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
ITosTOpenue u 06001IeHNE. Pemenue
PTOPEIHE U et bubmuorexa [JOK
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U 1

MCXKAY pa3IMYHBIMU TEMAMU KypCa

https://m.edsoo.ru/b4981045

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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9 KUIIACC

Kosn4yecTBo 4acoB JJIeKTPOHHbIE
Ne T Hara ungposbie
n/n eMa Ypoxa Bcero Kontpoanueie | - MpakTuyecku u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThl
pecypcsbl
| CuHycC, KOCUHYC, TAaHT€HC yTJI0B 0T 0 | bu6mmoreka [{JOK
no 180° https://m.edso0.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE | bubnmoreka [JOK
TOXKIAECTBO https://m.edsoo.ru/aba8dd52
3 o 1 bubmuoreka [JOK
OPMYJIR! HPHBEACHIA https://m.eds00.ru/98813486
4 o | bu6mmoreka [JOK
OPMYJIbI TIPHBE/CHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyroapbHukoB. Teopema | bubmuoreka LIOK
KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenue tpeyronpHukoB. Teopema | bubnuorexa LIOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
7 T 1 bubmuoreka [JOK
copeMa cHHycoB https://m.edsoo.ru/820ebf06
2 T | bub6moreka [JOK
COpEMa CHHYCOR https://m..eds00.ru/000dd68f
Pemenue npakTuyeckux 3aaay ¢
9 P A | bu6mmoreka [JOK
HCTIOTL3OBARMEM TEOpEMEI https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBbI CHHYCOB
Pemenue mpa €CKMX 33734 C
HHICHHE TpAiCTi A bubnuorexa LIOK
10 HCIOJIb30BAaHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemenne IMPAKTUYCCKUX 3aaa4 C

11 HUCIIOJIE30BAHUEM TEOPEMEI bubmmorexa LOK
p https://m.edsoo.ru/fd237192
KOCHMHYCOB U TEOPEMBI CUHYCOB
Pemrenne npakruueckux 3amad ¢
12 HCIIOJIB30BAaHUEM TEOPEMBI bubmmorexa IIOK
p https://m.eds0o.ru/66b247d5
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Tpuronomerpuueckre GoOpMyIIbl Il
13 HJII)O ana T : FOJII)HI/IK(eil) P Eubmiorexa HOK
Haan Tpey ’ https://m.edsoo.ru/009bf17¢e
napajuiesorpaMmma
Tpuronomerpuueckue GopMyIIbl Il
14 HJI':I)O aau T : FOJIBHI/IK(S A Bubmorexa IIOK
Hazu Tpey ’ https://m.edsoo.ru/3479¢efa2
napajjienorpaMmma
Tpuronomerpuueckre GopMyIIbl I
15 HJI'I)O aaIu T : FOJ‘IBHI/IK(Ell) . Bubmorexa ITOK
tHa Ipey ’ https://m.edso00.ru/c9e4273f
napaienorpamma
Tpuronomerpuueckue HOPMYIILI I
16 nﬁo a I/ITT: FOJIBHI/IK(Ell) P bubmmorexa LIOK
a1 Tpey ’ https://m.edsoo.ru/35e8abl1f
napasenorpaMmma
bu6mmoreka [IOK
17 ®opmyxna ['epora https://m.edsoo.ru/ad8e¢9d59
bu6mmoreka [IOK
18 @opwmyna I'epona https://m.edso00.ru/8tb80467
bu6mmoreka [JOK
19 D )
OpMyJia 1 cpona https://m.edso00.ru/03b9324c¢
20 @opMyiia IUIOIIAIN BBITYKIOTO bu6nuorexa LIOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
)1 ®opMyia MIOMIAINA BBITYKIOTO bu6mumorexa IIOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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” KonTponbhas pabota no teme bu6mmoreka [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/71316455

” Xopapl U 1OJ0OHBIE TPEYTOJIbHUKHY B bubnuorexa LIOK
OKPYKHOCTH https://m.edsoo.ru/deeSbl1d

24 Teopema 0 IpOU3BEACHUN OTPEZKOB bu6mmoreka [JOK
XopXa https://m.edso0o.ru/9a6b9583

25 Teopema 0 IpoOU3BEAECHUN OTPEZKOB bu6nuoreka [JOK
Xopa https://m.edsoo.ru/3280910d

2% TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubnuorexa [JOK
CEKYIIUX https://m.edsoo.ru/7c74ebdb

7 Teopemsl 0 MPOU3BEICHNN OTPE3KOB bub6muoreka LIOK
CEKYLIUX https://m.edsoo.ru/ccdb3092

28 Teopema 0 KBapaTe KacaTeabHON bubmmoreia LIOK
p s https://m.edsoo.ru/3cde33ca

29 Teopema o kBaspaTe KacaTeabHON bubmmoreia LIOK
p AP https://m.edsoo.ru/d6df6c82

bu6mmoreka [JOK
30 Teopemer Heser 1 Menenad https://m.edsoo.ru/f2218dfa

bubmuorexa [JOK

1 T S| M

3 COpeMpT HeBbl 1 MeReal https://m.edsoo.ru/a463clbc

bu6moreka [JOK

2 T Y M

3 COPEMBI HeBbI 1 VieHenas https://m.edsoo.ru/ela81aa9

bu6moreka [JOK
33 Howsrie o romoretun https://m.edsoo.ru/14e624fd

34 KonTponbhas padota no teme bubnuorexa LIOK
"ITomoOue TpeyroibHUKOB" https://m.edsoo.ru/15177855

35 YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubmmoreka [{JOK

YrnoBoii Kod((GUIIMEHT ¥ CBOOOTHBIN

https://m.edsoo.ru/2dcfad6b
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YJICH, UX FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bu6moreka [JOK

36 YrioBoit ko3 hureHT I/Iv CBOOOTHBIHT hitps://m.edsoo.ru/fadfb1b3
YJICH, UX T€OMETPUUYCCKUNA CMBICIT
[TapannensHOCTD U
37 MEPIEHIUKYISIPHOCTD MPSMBIX (Uepe3 Bubmmorexa LIOK
P fl yaip P p https://m.edso00.ru/6d686658
YTII0BOM KO3 PHUIIUEHT)
38 VpaBHEHUE OKPY>KHOCTH bubmorexa TIOK
p Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepecedeHuit
39 OKPYKHOCTEH M IIPSIMBIX B bubmorexa TIOK
Py p https://m.edsoo.ru/36de713a
KOOpJIUHATAX
Haxoxnenue nepeceueHuit
40 OKPYKHOCTEH M IIPSMBIX B bubmorexa TIOK
Py P https://m.edsoo.ru/5777b234
KOOpJAUHATAX
dopmyiia pacCTOSIHUSA OT TOUKHU 10 bubmuorexa [JOK
41 .
MPSAMOU https://m.edsoo.ru/5ffdeecd
IInomaae mapamienorpaMmma B
42 KOO HiaTaf HOHHTI/IE 00 bubmorexa TIOK
e T https://m.edsoo.ru/19f84dae
OPUEHTUPOBAHHOM TUIOIIAIH
IIpuMeHeHne MeTO1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/Ie);—[ITI/I O]I:aHHI)IX buGmorexa 10K
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTponbHas padbota no teme bubnuorexa LIOK
"Metona koopauHat" https://m.edsoo0.ru/b1271082
bu6mmorexa [JOK
4 B
> CKTOPBI Ha TLIOCKOCTH https://m.edsoo.ru/bd9a630e
46 Ci0eHre ¥ BBIYNTaHHE BEKTOPOB — bubmuorexa [IOK
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MIpaBWJia TPEYTrOJIbHUKA U

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

napasiesorpaMma
Crno’xeHue 1 BBIYMTAHUE BEKTOPOB — Eub LIOK
noInoTeKa

47 aBWJIa TPEYTO a
FIpABHIIA TPEYTONLHIKE H https://m.edsoo.ru/01d8ebal
napajuiesiorpaMmma

48 YMHOKEHUE BEKTOpa Ha YUCIIO bubmmorexa OK

https://m.edsoo.ru/e540d478
bu6mmoreka [JOK

49 K

OCOPAUHATHL BeKTOpa https://m.edsoo0.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, Bt oK
oTeKa

50 YMHOKEHHE BEKTOpa Ha YUCJIO B htlfsz'I/I;ImTe;socl)_Iru/c492667b
KOOpAMHATAX T '

CrnoxeHue 1 BBIYUTAHUE BEKTOPOB, Eub LIOK
oTeKa

51 YMHOXEHHE BEKTOpa Ha YUCIIO B htlfsz'I/I;ImTedsoo 0/2560ab87
KOOpAWHATAX T '

5 [IpumeneHne BEeKTOPOB B (hU3HKE, bu6nuorexa LIOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Pa3znoxxeHus BEKTOPOB 110 6a3ucy https://m.edso0.ru/757b9b30

54 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Pa3noxxeHus BEeKTOPOB 1o 0azucy https://m.edsoo.ru/cfe5295¢

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka [JOK
Pa3noxxeHus BEeKTOpOB 1o 0azucy https://m.edsoo.ru/e1a50237
CkansipHO€ IPOU3BE/IEHNE BEKTOPOB,

56 reOMETPUUYECKUN CMBICT U bubnuoreka LIOK
BBIP@KEHUE B JEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJMHATax

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO bu6nuoreka [JOK
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IIPOMU3BCACHUA

https://m.edsoo.ru/0Obcd3387

CkansipHO€ MPOU3BENICHUE U

bu6mmoreka [JOK

58
MPOEIIUPOBAHUE https://m.edsoo.ru/0f16f5da
IIpuMeHeHne CKaJIIpHOTO
59 MPOU3BEICHUS] BEKTOPOB JIJIs Bubmmorexa LIOK
p A POB 2t https://m.edso0o.ru/9d7b1240
HAaxO0JICHUS JIJTUH U YTJIOB
[IpuMeHeHue cKaJIsipHOTO
60 MPOU3BECHHUS BEKTOPOB IS bubmmorexa LIOK
P 2 pOB A& https://m.eds00.ru/99791584
HAaxO0JICHUS JITUH U YTJIOB
[IpuMeHeHue cKaIsipHOTO
61 MPOU3BEJICHUS] BEKTOPOB JIJIs bubmmoreia LIOK
P A POB A https://m.eds00.ru/894c¢1248
HAaxO0JICHUS JIIUH U YTJIOB
2 Pemrenne reometpuueckux 3amad ¢ bubnuorexa [JOK
IMIOMOIIBIO CKAIISIPHOT'O MPOU3BEAECHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomerpuueckux 3ajad ¢ bubnuoreka LIOK
IIOMOIIBIO CKAISIPHOT'O IIPOU3BEACHUSA https://m.edsoo.ru/75a5e4a7
64 Konrponsnas pabora no Teme bu6nuorexa LIOK
"Bektops" https://m.edsoo.ru/55678a9d
65 IIpaBuUIIBHBIE MHOTOYTOJIBHUKH, bu6nuorexa IIOK
BBIYHCIICHUE UX 3JIIEMEHTOB https://m.edsoo.ru/5a4341db
66 [IpaBuibHBIE MHOTOYTOJIBHUKY, bubnuotexa [JOK
BBIYHCIIEHUE UX JJIIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bu6mmoreka [JOK
BBIYMCJIEHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
[IpaBusbHBIE MHOTOYTOJIBHUKH, bubnuorexa LIOK
68
BBIYHCJICHUE UX 3JIEMEHTOB https://m.edsoo.ru/al 6f6e98
69 Yucno m 1 1IMHA OKPY>KHOCTH bubnuotexa [JOK
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https://m.edsoo.ru/78b4dc48

bu6mmoreka [{JOK
70 HHCII0 T K JUTHHA OKpYKHOCTH https://m.edsoo.ru/825e73c7
71 JInmiHa 1yTH OKpYy>KHOCTH bubmorexa [OK
y Py https://m.edso00.ru/3¢298319
bubmuorexa [JOK
2
7 Jltna RyrH OKpyKHOCTH https://m.edsoo.ru/4eb62{fb
73 Panuannas mepa yria Bubmmorexa LIOK
s pay https://m.edsoo.ru/d3b68dca
bu6moreka [JOK
4 P
7 aiHad Mepa yria https://m.edsoo.ru/e97f0369
75 [Inouaap Kkpyra u ero 3J€MEeHTOB bubnuorexa LIOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [lmomaae kpyra u €ro 3J€MEHTOB bu6mmoreka [JOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomane Kpyra 1 €ro 3J€MEeHTOB bu6nuorexa IIOK
(cexTopa u cerMeHTa) https://m.edso0.ru/0d98bb54
Brruncnenue nepumMeTpoB u Eu 10K
. ubnmoTexa
78 fotHazeH (I)Hryp, BITHOHATOMHIX httDS'//m edsoo.ru/1f673d06
3JIEMEHTHI Kpyra o '
Boruncnenue nepumMeTpoB u Eu 110K
. noMoTeKa
7 IUIOWAAEH QHryp, BRIIOIAIOIIHX https://m.edsoo.ru/adbcd171
3IIEMEHTHI KpyTa o '
20 KonTponbhas no reme "J{nuna bubnuorexa LIOK
OKpPY’KHOCTH M ILJIOIaAb Kpyra" https://m.eds00.ru/0353¢638
81 LentpanpHas cuMMeTpus bubmmorexa I[JOK
P P https://m.edsoo.ru/e63{f8{2
82 LlenTpanpHO-CUMMETpUYHBIE (HDUTYPBI bu6nuoreka [IOK
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bu6mmoreka [{JOK
83 Hosopor https://m.edsoo.ru/a59548ae
but6mmoreka [JOK
84 Ocepast CHMMeTpHS https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06061meHue. Pemenue
85 3a7a4, WITIOCTPUPYIOIIUX CBSI3U Bubmmorexa LOK
Aad, PHpYIOIL https://m.edsoo.ru/46bcel28
MEXKIYy pa3IMYHbIMU TEMaMu Kypca
26 ®urypbl, CHAMMETPUYHBIE bubnuotexa [JOK
OTHOCHUTEJIBLHO HEKOTOPOH OCH https://m.edsoo0.ru/a6b0094b
. bubnuorexa [JOK
87 Hapannenbrerit nepenoc https://m.eds00.1ru/3b681983
88 [TonsiTue IBUKEHUS U €r0 CBOMCTBA Bubnmorexa LIOK
A https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
89 P
aBCHCTBO GUTyp https://m.edsoo.ru/aba7d464
90 [IposiBneHus cHMMETpUU B IPUPOJE, bu6muoreka [JOK
JKMBOIIMCH, CKYJIBITYPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
91 Komnozunuu aBuxeHunit bu6mmoreka [IOK
(TpocTelme TpuMephl) https://m.edsoo.ru/2a4a2bag
[ToBTOpenue u 0600meHne. Permenue
92 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U Bubnrorexa LIOK
Aad, prpyromt https://m.edsoo.ru/efefead3
MEX]y pa3JIMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061eHne. Pemenne
93 3aj1a4, WITIOCTPUPYIOIINX CBS3U bubmmorexa LIOK
aad, prpytomt https://m.edsoo.ru/c58e¢409¢
MEXIy pa3IndyHBIMH TEMaMH Kypca
94 [ToBTOpenue u 06001IeHNE. Perenue bub6moreka [JOK

3aja4, WUIIOCTPUPYIOLIUX CBSI3U

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



https://m.edsoo.ru/54d14267
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/5dbbfd1f

MEX/1y pa3IMYHbIMU TEMaMH Kypca

[ToBTOpenue u 06061eHue. Pemenne

95 3a7a4, WIIIOCTPUPVIOIINX CBSI3HA 1 bubmorexa HOK
fad, pupyom https://m.edsoo.ru/a78455¢5
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o61meHue. Pemenue
96 3a7a4, WIIIOCTPUPVYIOIINX CBSI3HU 1 bubmorexa HOK
ad, pupyor https://m.edsoo.ru/2e7695cf
MEX/Ty pa3InIHBIMU TEMaMH Kypca
IToBropenue u o6o61meHue. Pemmenue
97 3a7a4, WITIOCTPUPYIOMIUX CBSI3HU 1 bubmorexa HOK
Aad, pupytor https://m.edsoo.ru/6383d98a
MEX/1y pa3InIHBIMU TEMaMH Kypca
[ToBTOpeHue u 0000IIEeHNE. Penenue
98 3a/1a4, WITIOCTPUPVIOIINX CBSI3U 1 bubmiorexa HOK
Aad, pHpyIoll https://m.eds00.1u/89¢5365f
MEX/1y pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
99 3a7a4, WITIOCTPUPVIOIINX CBSI3U 1 bubmorexa HOK
Aad, pHpyIoll https://m.edsoo.ru/0Odcedafl
MEXIy pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
100 3a7a4, WITIOCTPUPVIOIINX CBSI3U 1 bubmmorexa TIOK
fad, prpyom https://m.edsoo.ru/27b735¢e9
MEXIy pa3IMdYHBIMH TEMaMH Kypca
bu6mmoreka [JOK
101 Hrorosas xouTpoipHas padora 1
TOTOBas! KOHTPOIbHA P T https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Pemenue
bu6mmoreka [JOK
102 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U 1

MEX/1y pa3InYHbIMU TEMaMH Kypca

https://m.edsoo.ru/1852817¢

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME
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https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/1852817e
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/2e7695cf




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

7 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

6

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

I'eomerpus

6.1

Pacnio3HaBaTh H3y4eHHBIE TIeOMETpUYECKHe (UIypBl, ONpPENeNsATh HX
B3aMMHOE  pacCMOJIOKEHUE, H300paxaTrb TreoMeTpudeckue  (Qurypsl,
BBITIOJHATH YEPTEXKH 0 YCIOBHIO 3a/1aui. M3MepsATh TUHENHbBIE U YIJIOBBIE
BEIMYMHBI. PemaTe 3ajauM Ha BBIYMCIEHUE JJIUH OTPE3KOB M BEJIUYMH
YIJIOB

6.2

Jlenatb TpyOyl0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH MPEIMETOB B
peanbHON JKHM3HM, pa3MepoB NPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl
3THX 00BEKTOB I10 MOPAIKY BETHUNHBI

6.3

CTpOI/ITb YCPTECIKU K TCOMETPUICCKHUM 3aa4aM

6.4

[Tonb30BaTbcs mpHU3HAKAMU PAaBEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh
MpPU3HAKW U CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IMPU PELICHUU
3a1aqy

6.5

HpOBO]II/ITI) JIOTUYCCKHUE PACCYXKICHUSA C UCITOJIB30BAHUEM I'COMETPUUCCKUX
TeopeM

6.6

ITonp30BaTbcsl NpPU3HAKAMM PABEHCTBA IIPSIMOYIOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO
TPEYTOJIbHUKA, B PELICHUU T'€OMETPUYECKUX 3a7a4

6.7

OmnpenensaTs NapauieNbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE
obpazyer ¢ HuMH cekymas. Ormnpenenirs NapaielbHOCTh TNPSAMBIX C
[IOMOILBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM OO0 TOYEK
JAPYrou npsiMoun

6.8

Pemrate 3amgaun Ha KiIeT4aToOM 6yMare

6.9

HpOBOI[I/ITI) BBIYHUCIICHHUA W HaXOIUThb YHCIIOBBIC H 6YKB6HHI>IG 3HA4YCHHUA
YIJ10B B TICOMETPHUYCCKUX 3aJadax C HCIHOJB30BAHUEM CYMMBI YIJIOB
TPCYIroJbHUKOB U MHOI'OYI'OJIbHHKOB, CBOMCTB YTIJI0B, O6p330BaHHBIX IIpu
ePeCCUCHNU ABYX nmapajjiCJIbHbIX MMPsAMBIX CGKYIHGI;’I. Pemars
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YTIJIOB

6.10

Bnagerp noHATHEM reOMETPUYECKOrO0 MeCTa TOYEK. YMETh OIpPENeisTh
OMCCEKTpUCY VyIJla M CEPEAMHHBIN MNEePHEeHAUKYJSIP K OTPEe3Ky Kak




reOMETPHUICCKUEC MECTA TOUCK

6.11

@opMyIMpOBATH ONPEACIICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY’KHOCTH, IIOJIb30BaTbCA MX CBOWCTBAMHU. YMETb NPHUMEHATh OTHU
CBOMCTBA TP PELLICHNH 3a/1a4

6.12

Brnanete moHATHEM ONMMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lomp3oBaThes (hakTaMu O TOM, YTO OUCCEKTPHCHI
YIJIOB TPEYroJIbHUKA MEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO
CEepENUHHBIC TIEPIICHIUKYISPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE

6.13

Bnagets noHsATHEM KacaTeNbHON K OKPY>KHOCTH, I10JIb30BaThCSI TEOPEMON O
NEPIEHIUKYJISIPHOCTH KacaTelIbHOM M paanyca, MPOBEIEHHOTO K TOYKE
KacaHus

6.14

ITonp30BaThCA HpOCTCfIIlIPIMPI TCOMCTPUICCKUMU HCPaBCHCTBAMU,
IIOHUMATh UX HpaKTquCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE TTOCTPOCHHUS C IMOMOIIBIO IUPKYJIS
U JUHEUKU

8 KVIACC

Kon
NpoBepsieMoOro
pe3yabTara

6

HpOBepﬂeMble NPpEAMETHBLIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’II)HOI71 nporpaMmbl OCHOBHOI'O o01ero 06pa30BaHl/Iﬂ

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIE BU/BI I-IeTBIpéXyl“O.J'H:HI/IKOB, nx SJICMCHTHI,
II0JIb30BaThCS MX CBOMCTBAMH IIpUu pCHICHUH I'COMECTPUUCCKUX 3a1a4d

6.2

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHusl MCIUaH TpPCyroJibHUKa (ueHTpa
MaCC) B pCHICHUU 3a/1a4

6.3

Brnagets nonsTuem cpenHel TUHUM TPEYTONIbHUKA U Tpaleluu, IPUMEHSTh
UX CBOWCTBAa TMpH pEUICHHWH TreoMeTpuueckux 3anad. [lonbp3oBaThes
TeopeMoii daneca u TeopeMoil 0 MPOMOPLUUOHATBHBIX OTPE3KaX, IPUMEHSTh
WX JUIsl pEeHIeHUs MTPaKTUUYECKUX 3a]au

6.4

[IpumensTb  mpu3Haku  NOA00US  TPEYTOJIBHUKOB B PELIEHUU
TE€OMETPUYECKUX 3a1a4

6.5

[Tonmp3oBatbest Teopemoii Iludaropa s pemieHuss TEOMETPUYECKHX H
IMPAaKTUYCCKUX 3aaad. CTpOI/ITI) MAaTCMaTUYCCKYIO MOJCIIb B IMMPAKTUYCCKUX
3a/1a4ax, CaMOCTOATEIBHO JENaTh YEPTEX M HAXOOUTh COOTBETCTBYIOLIUE
JJIMHBI

6.6

BHaI[eTL MOHATHUAMU CHHYCA, KOCHMHYCa W TaHI'CHCAa OCTpPOro yrjia
IpAMOYI'OJIbHOTO TpPECYTOJIbHUKA. ITonmp30BaThCs DTUMH TTOHATHSIMU JIIsL
peICHUA NMPAKTUYICCKUX 3a1a4




6.7

BrraucnsaTs (pazauyHbIME ClIOCO0aMU) TIJIOMIAIb TPEYTOJIbHUKA U TJIOIIA TN
MHOTOYTOJBHBIX (GUTYp (MOJB3YSACh, TN HEOOXOIUMO, KAJIBKYJISITOPOM).
[TpuMeHSTH TOTyYeHHBIC YMEHHUS B TIPAKTUYECKUX 3a1a4ax

6.8

Bianers NMOHATHSMH BIMCAHHOTO M LEHTPAJIBHOIO YIVIA, HCIIOJIB30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yIiax Mexay XopJaMu (CeKyLUIUMH) U yrie
MEXKIy KacaTeJbHOW U XOPJOM MPY PEIICHUH N'€OMETPUUECKUX 3a1a4

6.9

Bitagers noHsATHEM ONHMCAHHOIO YETBIPEXYTOJIBHUKA, IIPUMEHATh CBOMCTBA
ONMCAHHOTI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a1a4

6.10

[TpuMeHsATh MoTy4YeHHbIC 3HAHHUS Ha MPAKTHKE — CTPOUTh MaTeMaTH4YeCKUe
MOJICTM U 3aJad pPEaJIbHOM J>KU3HU M IPOBOJIUTH COOTBETCTBYIOIUC
BBIYKCJICHUS C TMPUMEHEHUEM MOJO0OUSU TPUTOHOMETPHHU (IIOJB3YACH, TIC
HE00X0/IUMO, KAIbKYJISITOPOM)

9 KUIIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHUs

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIHUU OCTPHIX YIJIOB, HAaXOIUTh C HX
MOMOIIBIO  PA3JMYHBIE  JJIEMEHTBHl  MPSMOYTOJIBHOTO  TPEyTOJIbHUKA
(«permeHne TPSMOYTOJIBHBIX TPEYTOJBHUKOBY). Haxomuths (¢ MOMOIIBIO
KaJIbKYJISITOpA) JUIMHBI U yTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUIN

6.2

[Tonb3oBaTbes bopmytamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JIJII HAXO0KICHUSI COOTHOLICHUN MEXITY
TPUTOHOMETPUYECKUMHU BEJTMYMHAMHU

6.3

Hcnons3oBaTb TEOpeMbl CHHYCOB M KOCHHYCOB JUI HAXOXKICHUS
pPa3IMYHBIX 3JIEMEHTOB TPEYTroJbHUKA («pEIIEHHE TPEYroJbHUKOBY),
IIPUMEHSATDH UX IIPU PELICHUU T€OMETPUYECKUX 3a1a

6.4

Brnagerp moHATHsMH —mpeoOpa3oBaHHs TOA00MS, COOTBETCTBEHHBIX
aneMeHTOB Toao0HbIX (uryp. Ilomp3oBaThCs CBOMCTBaAMH  MOAOOHS
MPOU3BOIBHBIX (UTYP, YMETh BBIYUCIATH UIMHBI M HAXOAUTh YTJBl Yy
mono0HbIX puryp. [I[puMeHsTh CBOICTBA MOIOOHS B MPAKTUYECKUX 33a4ax.
YMeTh MPUBOAUTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE

6.5

ITons30BaThCA TCOpECMaMun 0 MPOU3BCACHUU OTPEC3KOB Xop4, )
MPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTEC KacaTellbHOU

6.6

ITonp30BaTbcss BEKTOpaMM, NOHUMATh UX IE€OMETPUYECKUN M (PU3MUECKUit
CMBICJI, IPUMEHATh UX B PELICHUH F€OMETPUYECKUX M (U3UUECKUX 3a/ad.
[IpuMeHATH CKaJIpHOE MPOU3BEACHUE BEKTOPOB JISl HAXOXKJICHHS JJIUH U
yTJI0B




6.7

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IINIOCKOCTH, IPUMCHATH €ro B
PEIICHUH T'COMETPUUCCKUX U MIPAKTUYCCKUX 3a1a4

6.8

Biramers NOHATHSMU NMPAaBUIBHOIO MHOTOYT'OJIBHHMKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JIyT'M OKPYKHOCTHM W PaJMaHHONM MeEpbl yIia, YMETb BBIYUCIATH
IJIomaas Kpyra M ero vacred. IIpumeHsTes noilydeHHBIE YyMEHUS B
MIPAKTHUYECKUX 3a/1a9ax

6.9

HaxomuTe ocM WM LEHTPHl CUMMETPUU (QUTYp, TPUMEHSTH IABMIKEHHS
IIJIOCKOCTH B IIPOCTEHIINX CIIydastX

6.10

[IpuMeHsITh MOy4EeHHbIE 3HAaHUS HA MIPAKTUKE — CTPOUTh MaTEMATUYECKUE
MOJENU Ui 3a7ad peaNbHOM JKUM3HU M IPOBOAUTH COOTBETCTBYIOLIUE
BBIUUCIICHUS] C TPUMEHEHHEM MOAOOMAN TPUTOHOMETPUUECKUX (DYHKIHIA
(moNB3YSCHh, I7Ie HEOOXOIUMO, KAJIBKYJIATOPOM)




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMeHT cOAePKAHUSA
6 I'eomerpus
HavaneHele moHsATHs reomeTrpuu. Touka, mpsimasi, OTpE3OK, Jyd. Yroi. Bumsl
6.1 yriaoB. BeprukanbHble M cMexHble yrubl. buccekrpuca yria. Jlomanas,
MHOTrOyrojbpHUK. [lapamiensHOCTh ¥ EpIEHANKYIIAPHOCTD IPSAMBIX
6.2 Cummetpuunble (urypbl. OCHOBHBIE CBOMCTBa OCeBOM cumMMmeTpuu. [Ipumepsl
' CUMMETPHUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE ITOCTPOEHHUS C MMOMOIIBIO LIUPKYJIS U JIMHENKN. TpeyronbHUK. Bricora,
' MearaHa, OucceKTpuca, UX CBOWCTBA
6.4 PaBHoOenpeHHbIN U PABHOCTOPOHHUM  TPEYTOJIbHUKH. Hepasenctso
' TPEYTOJbHUKA
6.5 CBoiicTBa M TpU3HAKKU PAaBHOOEAPEHHOTO TpeyroibHHKa. [IpH3HAKM paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBoiicTBa M TNpU3HAKU MapauleNibHbIX NpsiMbIX. CyMma yTrioB TPEYroJIbHHKA.
' Bneminue yribsl TpeyrojibHUKa
[IpssmMoyronbHblid  TpeyrosbHUK. CBOWCTBO  MEIMAHbl  MIPSIMOYIOJBHOIO
6.7 TpEyrojibHMKa,  MpOBeACHHOW K  TunoteHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTOIBHBIN TPEyTrOabHUK € yIiioM B 30°
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHHKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOM, TeopemMa O OoJyibllieM yrie H OOJIbIIed CTOPOHE TPEYTOoJIbHUKA.
[lepnenaukynsp ¥ HaKJIOHHAA
6.9 I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeIMHHbIA NEPHEHIUKYJIIAP
' K OTPE3KYy KaK F€OMETPUYECKHE MECTa TOUEK
6.10 OKpy’KHOCTb U KpYT, XOp/ia U JUaMeTp, UX CBOICTBa. B3auMHoe pacnosokeHue
' OKPYXHOCTH U npsaiMoii. KacarenbHas u cekyiias K OKpy>KHOCTH
6.11 OkpyXKHOCTb, BHHMCaHHas B Yyroj. BrnucanHas M omnucaHHas OKPY)KHOCTHU
’ TpPEyroNbHUKA
8 KIIACC
Kon [IpoBepsiemMblii 3JIeMEHT COIePKAHUSA
6 I'eomerpus




6.1 YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
6.2 [IpsmoyroibHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpaneuusi, paBHOOOKasi Tpameuusi, €€ CBOHCTBa M Mpu3HAKU. [IpsmMoyronbHas
Tpaneuus
6.4 Meron ynBoenuss Menuanbl. lleHTpanbHas cummetrpus. Teopema @aneca u
' TE€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUY TPEYTOJIbHKUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa
6.6 [lonobue TpeyronabHUKOB, KO3 duuueHT mnoxobus. [lpuzHaku nonodus
' TpeyrojabHUKOB. [IpuMeHeHune nogo0us npu peueH!: NPakTUYeCKUX 3aau
6.7 DopmyIibl Ui TUIOINAAN TPEYToJbHHUKA, apajieiorpaMMa, poMOa U Tpaneuu
6.3 CoiicTBa momasieit reomerpudeckux ¢puryp. OTHOLIEHHE II0MIAAeH MOJ00HBIX
' duryp
6.9 Briuucnenue mionianeil TPEeyrolbHUKOB M MHOTOYTOJBHUKOB Ha KIE€TYaTOU
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemieHun
’ NPaKTHYECKHUX 3a0a4
CuHyc, KOCHMHYC, TAaHI€HC OCTPOIO YyIJla HPSAMOYTOJBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTOHOMETpUYECKHne (QYHKIUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble ¥ LEHTPAJIbHBIE YIVIBI, YTOJ MEXKIY KAacaTelbHOM U XOpAOW. YTIUIbI
' MEXy XOpJIaMU U CEKYILIUMU
6.13 BriucanHble ¥ ONIMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3anmHoe pacrionoxkeHue IByX OKpykHocTel. Kacanue okpyxHocteit. OOmme
’ KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, tanreHc yrioB oT O go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeopeMa CHUHYCOB. PermieHue
' MPAaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanne mogobus. [Togodre cOOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema 0 mpou3BEeNECHUH OTPE3KOB XOPJ, TEOPEMBI O IMPOMU3BEACHUM OTPE3KOB
' CEKYILIUX, TEOpeMa O KBaJipaTe KacaTeabHOU
6.5 BexTop, nnuHa (MOAy/b) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOMKHO
HAIPaBJICHHBIE BEKTOPBl, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,




orepanuy HajJ BeKTopamu. PasnokeHune BeKTOpa IO JIBYM HEKOJUIMHEApHBIM

BEKTOpam
6.6 Koopaunarsl BekTtopa. CkansipHO€ IpPOU3BENEHUE BEKTOPOB, NPUMEHEHHE IS
' HAXO0X/IEHUS JUIMH U YTJIOB
JlekapTOoBbl KOOpAMHATHI HAa IUIOCKOCTH. YPaBHEHMsI IPSIMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, MEpPEeceUeHUe OKPYKHOCTEH U MpsAMbIX. MeToj KOoopauHAT U €ro
IIPUMEHEHHE
6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxkHocTu. I'pagycHas M paaMaHHas Mepa yIva, BBIYMCIEHUE JIMH IYyT
' OKPYXHOCTEH
6.10 [Imomane kpyra, cekTopa, CErMEHTa
6.11 JIBIDKEHHsSI TJIOCKOCTH M BHYTpEHHHE CUMMeTpuu ¢Guryp (dJIeMeHTapHbIC

npencrasienust). [lapamnensupiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kona
NpoBepseMOro
TpeOOBaHMSI

IIpoBepsieMble TpeOOBaHUS K IPeAMETHBIM pe3y/ibTaTaM OCBOCHHUA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT0 001I1ero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITHIMHU: MHOXKECTBO, TIOJIMHOKECTBO, OTEpaIluu
HaJl MHOKECTBaMH; YMEHHUE ONEpUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIepeBO, IUKJ, MPUMEHATh UX MpPHU PEUIeHUH 3aJad; YMEHHE HCIOJIb30BaTh
rpaduyeckoe TMpEACTaBICHWE MHOMKECTB JUIsl OINUCAaHUS  PeabHBIX
MIPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHHne onepupoBaTh MOHATHSAMH: OIPEACIICHHE, AKCUOMa, Teopema,
JIOKa3aTeylbCTBO;  YMEHHME  PAaclo3HaBaTb  HWCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUS, IPUBOAUTH NPUMEPBl W  KOHTPOPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUILIAHUSA BBICKA3bIBAHUI

YMeHHe OonepupoBarh IOHATHAMH: HATypajJbHOE YHCIO, IPOCTOE H
COCTABHOE YMCJIO, JEIMMOCTh HAaTypaJIbHBIX YMCEJI, IPU3HAKU JIEIUMOCTH,
L[EJIOE YUCIIO0, MOJYJIb YHCIA, OOBIKHOBEHHAs ApOOb U JIECSATHYHAS APOOb,
CTaHJAPTHBIA BHJI YUCIIA, PAMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBIH KOPEHb; YMEHHE BBINOIHITH ACUCTBUS C
YUCJIAMM, CPaBHHUBAaThb M YNOPSAJIOYMBATH YHCIA, MPEJACTABIATh 4YMCIIa Ha
KOOPJAMHATHOM NPSAMOM, OKPYIUIATH YHMCIIA; YMECHHME JelaTh NPUKHIKY U
OLICHKY PE3yJIbTaTa BBIYMCICHUN

YMeHne omnepupoBaTh TMOHSATHSAMHU: CTENEHb C IIEJBIM IIOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHbII KOpEeHb, MHOIOWIEH, aJireOpanydeckast 1poob,
TOKIECTBO, 3HAKOMCTBO C KOPHEM HATypajJbHOH CTEleHu OOoJbIie
€IMHUIIBI; YMEHHE BBHIMOJHATH Pacu€Thl MO (GOpMysaM, Mpeodpa3oBaHHS
IENBIX, JPOOHO-PAIIMOHATFHBIX BBIPAKCHUH ¥ BBIPAXCHUH C KOPHSIMH,
pa3iioKeHne MHOTOWICHAa Ha MHOXKUTEIH, B TOM YHCJIE C HCIOJIb30BAaHHEM
(bopMyI pa3HOCTH KBAJAPATOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHUAMH: YKHCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM TEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI;
YMEHHE pelath JIMHEWHbIE W  KBaJpaTHBICE ypaBHEHUsA, APOOHO-
palMOHAIbHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEHMHBIX
ypaBHEHUH, THHEHHbBIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIC U JPOOHO-
palroOHaIbHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM, B TOM 4YHUCIE INpPH
peuieHuy 3a1ad U3 JIpYrux NpeIMETOB M INPAKTHUECKUX 3a7a4d; YMEHHE
HCIIOJIb30BaTh KOOPJAMHATHYIO MPAMYIO U KOOPAWHATHYHO IUIOCKOCThH IS
M300paxKeHusl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMH: (QYHKIMSA, rpaduk (GYHKIUH, HYIH




(GYHKIMK, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IMPOMEXKYTKH BO3pacTaHUs,
yObIBaHUS, HauOoJIblllee W HAWMEHbIee 3HA4YeHUS (YHKIUH; yMEHUE
ONEPUPOBATh TMOHATHAMHU: TpsiMas TPONOPIMOHATBHOCTh, JIMHEHHAS
byHKIMs, KBajpaTHyHas (QYHKOUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napabosna, rurnep0oiia; yMEHUe CTPOUTh TpapuKH (PYHKIUH, HCIIOIb30BaTh
rpadUKu JUISL ONPENEJICHUS] CBOWCTB TPOIIECCOB M 3aBHCUMOCTEH, JUISI
pelieHusl 3ajad U3 JPYyruxX YYeOHBIX TNPEJAMETOB M PEaIbHOW JKU3HWU;
YMEHHUE BbIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX]Ty BeTHUYNHAMHU

YMeHue onepupoBaTh MOHATUSAMU: MOCIEA0BATEIbHOCTh, apupMeTndecKas
U TeoMeTpuyecKas IMpPOrpecCud; YyMEHHE HCIIOJIb30BaTh  CBOMCTBA
nociieIoBaTeabHOCTEH, GOPMYIIBI CyMMBI U OOLIET0 YjieHa MPU PEUICHUH
3aj1a4, B TOM 4YHUCJE 3a7ad M3 JPYrUX Y4YeOHBIX MPEIMETOB U peallbHOM
KUZHU

YMeHue pemath 3a7a4i Pa3HbIX THIOB (B TOM YKCJIE HA MPOIEHTHI, T0JIU U
4yacTu, BUXKEHUE, padoTy, LIeHy TOBAPOB U CTOMMOCTbH MOKYIOK U YCIYT,
HAJOTH, 3aJa4d W3 OOJaCTH YNpPaBJIEHUS JMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBIISATh BBHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTeMBbl IO YCIOBHIO 3aJaud, HCCIEAOBaTh IOJYyYEHHOE pEIICHUE HU
OLIEHMBATH MPABAONOI00HOCTD MOJYYEHHBIX PE3YIbTAaTOB

YMeHue onepupoBath MOHATHAMU: (QHUTypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JIOMaHasi, YTOoJl, MHOTOYTOJIbHHUK, TpPEYTOJIbHHUK, PaBHOOCAPECHHBIH U
PaBHOCTOPOHHHIA TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYTOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTONEHUK,
napaiesiorpaMm, poM0O, MPSIMOYTOJILHUK, KBaIPaT, TPANCIHs; OKPY>KHOCTH,
KpYT, KacaTebHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (QUTYpaMU; YMEHUE
pemaTh 3ajJa4d, B TOM YHUCIIC U3 MOBCETHCBHON >KU3HU, HAa HAXOXJICHUE
TCOMETPUUCCKUX BEIMYUH C NMPUMEHCHHUEM H3YUYCHHBIX CBOWCTB (QUTYp H
(hakToB

10

YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX, YTOJl
MeX1y IPSIMBIMU, IEPIICHINKYIIAP, HAKIOHHAS, IPOeKIus, monodue ¢uryp,
MOJOOHBIE TPEYTOJbHUKH, CHUMMETPHUS OTHOCUTENBHO TOYKU U TPSIMOM;
yMEHHE paclo3HaBaTb pPAaBEHCTBO, CHMMETpHUIO U mojodue Quryp,
MapajuieNbHOCTh U MEPIICHIUKYIIPHOCTD MPSIMBIX B OKPY>KAIOIIEM MHpE

11

YMeHue ornepupoBaTh TMOHSTHAMU: JUIMHA, PACCTOSHUE, yroya (BeIWYrHA
yrIjla, CHHYC U KOCHHYC yTjla TpeyrojbHHUKa), IUIOIIa/lb; YMEHHUE OLIEHUBATh
pa3Mephl IPEeIMETOB U 0OBEKTOB B OKPYXkKAIOIIEM MUPE; YMEHUE IPUMEHSATh
(GbopMyIIbI IEpUMETpa U TUIOIIA I MHOTOYTOJIbHUKOB, JITUHBI OKPYKHOCTH U
wiomaad Kpyra, oobeMa MNpsIMOYTOJBHOIO MapajlleNieune/1a; yMEHUe
MPUMEHSTh NMPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroiapHuka, TeopeMmy Iludaropa, TpuroHomeTpuyecKkue COOTHOILICHUS
JUTS BBIYMCIICHUS IJTUH, PACCTOSHUM, IIOIIAAei

12

YMmenue  u3o0paxarb  IIockue  GUIypsl W UX  KOMOMHanuw,




MPOCTPAHCTBEHHbIE  (QUIYpbl OT PYKH, C TOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIM CUMBOJIbHOMY
OTIHCaHUIO
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YMeHue omnepupoBaTh MOHATHIMHU: MPSMOYTOJIbHAS CHUCTEMa KOOPJWHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOM3BEICHUE BEKTOpa Ha
YHCIIO, CKaJIPHOE TMPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJb30BaTh
BEKTOPHI M KOOPAWHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a1ad, B
TOM UHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaibHON KU3HU
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YMeHne onepupoBaTh MOHSATHIMH: CTOJIOWKOBBIE U KPYTOBBIC AHArPaMMBbI,
TaOIUIIBI, cpetHee apu(MeTnIecKoe, MeInaHa, HanboJIbIIee 1 HauMEHbIIee
3HaYeHus,  pa3Max  4YHUCIOBOro  HaOopa;  yMEHHE  M3BJIEKaTh,
MHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh UH(POPMALIHIO, IPEACTABIECHHYIO B
TabiMLax M Ha JMarpaMMax, OTpaKalollyl0 CBOMCTBA U XapaKTEPUCTHKHU
peaIbHBIX MPOLECCOB U SIBICHUN; YMEHHE paclo3HaBaTh H3MEHYHBbHIE
BEJIMUYUHBI B OKPYXKAIOILEM MUPE

15

YMeHue ornepupoBaTh MOHATHUSMU: CIyYaHBIA ONBIT  (CIy4alHBINA
OKCIIEPUMEHT),  3JEMEHTapHOE  COObITHE  (RJIEMEHTapHbIH  HCXO.)
CIIy4aiflHOTO OIIbITa, CIy4yailHOe COOBITHE, BEPOSITHOCTh COOBITUS; YMEHHE
HaXOJUTb  BEPOSATHOCTH  CIAy4yallHBIX  COOBITMH B  ONBITax C
PaBHOBO3MOKHBIMU 3JIEMEHTApHBIMH COOBITUSMU; YMEHUE pellaTh 3ajauu
METOJIOM OpraHM30BaHHOrO Tmiepebopa M C HCIOJIB30BAHUEM IIpaBUiIa
YMHOXKEHUS; YMEHHME OLEHMBATH BEPOSTHOCTU pEANbHBIX COOBITHH U
SBJICHUM, MMOHMMATh POJIb IPAKTHUYECKH JOCTOBEPHBIX M MAJIOBEPOSTHBIX
COOBITHIM B OKpY’XarollleM MHUPE M B KHM3HM; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHUAX
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YMeHne BeIOUpaATh MOAXOISAIINN W3YUYEHHBINM METOM I pelIeHus 3a7adu,
MPUBOJIUTh TPUMEPHl MAaTEMATHYECKHX 3aKOHOMEPHOCTEH B MPUPOAEC M
JKW3HHU, PACIO3HABaTh NPOSIBJICHUE 3aKOHOB MAaTeMaTUKH B MCKYCCTBE,
ONUCHIBATh OT/IEJIbHBIE BBIIAIONIMECS PE3YJbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHS MaTeMaTUKH KaK HAyKH, MPUBOJUTH MPUMEPHI MATEMATHUUECKUX
OTKPBITUH U UX aBTOPOB B OT€UECTBEHHOW U BCEMUPHOU UCTOPUHU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [IpusHaku Je1MMOCTH LETbIX YUCE
12 OOBIKHOBEHHBIE U JECSATHYHBIE OPOOH, MPOLIEHTHI, OECKOHEYHBbIC MEPUOANUECKUE
Ipodu
1.3 Panmonanpubie uncna. ApudmMeTHdecKkre onepanuy ¢ palmoOHAIbHBIMHA YHUCIaMHU
1.4 JeiicTButenpHble yncia. ApudMeTndecKkue onepalnu ¢ 1eCTBUTENbHBIMU YHCIaMU
15 Hpn6nn>i<éHvHHe BBIYMCIICHMS], IPABUIIa OKPYTJICHUS, TPUKU/IKA U OLICHKA pe3yjbTaTa
BBIYHCIICHU
2 AnreGpanyeckue BhIpaKEHUS
2.1 bykBeHHbIe BhIpakeHUs (BBIPAKECHHSI C TIEPEMEHHBIMU )
27 Crenensb ¢ nensiM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM MOoKa3aTeneM. CBoiicTBa
' CTeTeHu
2.3 MHorouneHsl
24 Anrebpanueckas 1poOb
)5 Apudmerndeckuii KOpeHb HATypalbHOW cTerneHW. JIeHCTBUSA ¢ apu(pMETHICCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHHs 1 HEPABEHCTBA
3.1 Lensle u 1poOHO-palioHaNbHbIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
319 Lenbie u npoOHO-paloOHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Penrenne TeKCTOBEIX 3a/1a4
4 YucinoBble TOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHHs II0CIIE0BATEIHLHOCTEN
4.2 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyra CI0XXHBIX MPOLIEHTOB
5 DyHKIUU
OyHk1us, cnocodsl 3aganus Gynkuuu. I'padux ynkuu. O61acTh onpeneneHus u
51 MHOKecTBO 3HaueHui pyHkuuu. Hynu ¢ynkuuu. [IpoMexyTkn 3HAaKOMOCTOSIHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (yHKUMU. MakcuMyMbl U MUHUMYMBI (QYHKIUH.
Haubonbiiee n HauMeHblee 3HaueHne GyHKIIUN Ha TPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomeTpus




7.1 ['eomerpuyeckue GuUrypsl U ©X CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKrUX BEJIUYUH
7.6 BexTops! Ha III0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA
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