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MHNOACHUTEJIbHASA 3ATIINCKA

Pabouas mporpamma mo yueOHOMY mpeamery «l'eomerpusi)» Ha YpOBHE OCHOBHOTO
obmiero o6pazoBanus pazpaboTaHa Ha OCHOBE:
- @enepanbHOrO TOCYJApCTBEHHOTO 00pa30BATENBHOTO CTaHIApTa OCHOBHOTO OOILIEro
00pa3oBaHus, YTBEPKIACHHOTO TpukazoM Munnpocsemenus Poccun ot 31.05.2021 Ne 287
(manmee — ®I'OC O00)(manee — PI'OC OO0);
-  @enepanbHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOI'O 0OIIero oo6pasoBaHus,
YTBEPKAEHHOHN npukazoM Munucrepcersa npocsemienuss PO or 18 mas 2023 r. Ne 370;
- Ycraa MBOY «1O Ne 10»;
- OcHOBHOI1 00pa30BaTEILHON MPOrpaMMBI OCHOBHOTO obmiero obOpaszoBanuss MBOY «l1O
NelOw;
- Paboueii mporpammel Boctiutanuss MBOY «L1O Nel0»;
- [lonoxenus o pabounx nporpamMmax.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA
«I'eomeTpus»

Pabouass mporpamma ydyeOHoro npeamera «l'eomeTrpus» ans oOydaromuxcs 7-9 kiaccos
COCTaBlieHa C YY€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEIBABISIEMBIX K
MaTeMaTH4eCKOMYy OOpa30BaHWIO, W TPAAWIUH POCCHUCKOTO OOpa3oBaHHs, KOTOpHIE
o0ecrieunBarOT OBJIAZICHUEC KIIOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOINMMU OCHOBY JJIA
HETPEPBIBHOTO O00pa30BaHUS M CaMOPA3BUTHS, a TaKXKe IEIOCTHOCTh OOMIEKYIbTYpHOTO,
JUYHOCTHOTO M TIO3HABATEJIbHOTO pa3BUTHUs oOydaromuxcs. B mporpamme ydTeHbl Hlled U
nojioxeHuss KoHnenuu pa3BuTHs MateMaTH4eckoro oOpazoBaHusi B Poccutickoit deneparumn.
B snoxy mudposoit Tpanchopmammu Bcex chep UYEIOBEUECKOW AESITEIBHOCTH HEBO3MOKHO
cTaTh O0Opa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOW IMOATOTOBKH.
VYike B IIKOJIE MaTeMaTUKa CIIY’KUT OTIOPHBIM MTPEIMETOM JUISl U3YYEHUS CMEKHBIX AUCLUIUIMH, a
MOCJIe IIKOJIBI pealbHOM HEeoOXOIMMOCThIO CTAaHOBUTCS HENpEphIBHOE 00pa3oBaHHE, YTO
TpeOyeT TMOJHOIEHHOW ©0a30Boil 00IIe00pa30BaTeIbHON MMOATOTOBKH, B TOM 4YHCIE |
MaTeMaTHYeCKOH.

D10 00YyCIOBIEHO TEM, 4YTO B HAllW JHU PAcTET 4YMCIO Mpodeccuil, CBA3aHHBIX C
HEMOCPEJCTBEHHBIM MPUMEHEHHEM MaTeMaTUKH: U B cdepe IKOHOMUKH, U B Ou3Hece, U B
TEXHOJIOTHYECKHX O00NacTAX, W Jaxe B TyMaHuTapHbeIXx cdepax. Takum oOpazom, Kpyr
IIKOJIBHUKOB, U1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUUMBIM MPEAMETOM, PaCIIUPSETCS.

[IpakTnyeckas Moje3HOCTb MaTEMaTHKU OOYCJIOBIIEHA TeM, YTO €€ MPEeIMETOM SIBISIOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYpPHI HAIllETO0 MHUpPA: MPOCTPAHCTBEHHBbIE (POPMBI U KOJIUUYECTBEHHBIC
OTHOIIEHMSI OT MPOCTEUIINX, YCBAaMBA€MbIX B HEMOCPEACTBEHHOM OIBITE, J0 JIOCTaTOYHO
CIIOHBIX, HEOOXOMUMBIX I Pa3BUTUSA HAyYHBIX U NPUKIATHBIX HAEH. be3 KOHKpeTHBIX
MaTeMaTHYeCKUX 3HAHWUN 3aTPYyAHEHO MMOHUMAaHHE MPUHIUIIOB YCTPOWCTBA M HUCHOJIB30BAHUS
COBPEMEHHOM TEXHUKH, BOCHIpUATHE u UHTEPIIpETALNS
pa3zHoo0pa3HON COLUANbHON, SKOHOMUYECKOU, MOMUTUYECKON MHbopMaruy, ManodPpQexkTuBHa
MOBCE/IHEBHAS MPAKTHUYECKas JesITeNbHOCTh. KakaoMy 4enoBeKy B CBOEH >KU3HHM MPHUXOAUTCS
BBITIOJIHATh PAcCU€Thl U COCTaBJIATh aNTOPUTMBI, HAXOIUTh W MPUMEHATH (POPMYIbI, BIAJAETh
MPAKTUYECKUMH MPUEMaMH T€OMETPUYECKUX U3MEPEHUI U MOCTPOCHUMN, YUTATh MH(POPMAIIHIO,
MIPEJICTAaBJICHHYIO B BUJE TaOIHII, AUarpaMM U TpadUKOB, )KUTh B YCIOBUSX HEOMPEACNEHHOCTH
Y IOHUMATh BEPOATHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

OnHOBpeMEHHO ¢ paciiupeHueM chep MPUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM 00I1IeCcTBe
Bc€ OoJee BAXKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTWJIb MBIIIICHUS, MPOSBISIONIUNACT B
ompeeNnéHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce U3ydeHusl MaTeMaTUKH B apceHall IPpUEMOB U
METO/IOB MBIIIJICHHS YEIOBEKa €CTeCTBEHHBIM O0pa3oM BKIIIOYAIOTCS WHAYKIUS U JCTYKIUS,
0000IIeHNe W KOHKpETU3allhs, aHalu3 M CHHTE3, KilaccuPHKAIMs U CHCTeMaTH3allus,



abctparupoBanue ¥ aHanorua. OOBEKTHI MaTeMaTHMYECKHX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUYECKUX IMOCTPOCHUH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus: (HopMyaupoBaTh, OOOCHOBBIBATH U JIOKA3bIBAaTh CYXKJEHHS, TEM CaMbIM pa3BUBAIOT
JIOTMYECKOe MbIIUIeHHe. Benymas poibp NPUHAAISKUT MareMaTHKe W B (HOPMUPOBAHHU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIIUTAaHUH YMEHHUH IeCTBOBATH IO 3aJlaHHBIM
JITOPUTMaM, COBEPIICHCTBOBATh M3BECTHHIE W KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aa4 — OCHOBOU y4eOHOH NesTeTHbHOCTH Ha YpOKaxX MaTeMaTHKH — pPa3BUBAIOTCS TaKXkKe
TBOpYECKas U MPUKJIAJHAS CTOPOHBI MBIIIJICHUSI.

OOyuenne wmareMaTHke JaéT BO3MOXKHOCTb pa3BUBaTh y OOYyYarOMIUXCS TOYHYIO,
panroHaNbHYI0 U WH(POPMATUBHYIO PeUb, YMEHUE OTOMPATh HanOOJIee TOIXOISIINE S3bIKOBHIC,
CHMBOJIMUECKHE, TpadUUecKue CpeIcTBa Ui BBIPAKEHUS CYKICHUH M HarJSAHOTO HX
MPEACTaBICHHUS.

Heo0xomuMbIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJKOBAHUH SBIISETCS
oOriee 3HAKOMCTBO C METOJIaMH IMO3HAHHS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpenMeTe U
METOJIaX MaTeMaTHKH, UX OTIUYHNA OT METOJOB JAPYIHMX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK,
00 0COOEHHOCTSX NMPUMEHEHHsS MaTeMAaTHKH JUIsl PEIleHUs HAaydyHBIX M TPHUKIAIHBIX 3a7ad.
Takum oOpa3omM, maremMarnyeckoe oOpa3oBaHHME BHOCUT CBOM BKJIaa B (pOpMHUpOBaHUE 0OIIEH
KYJIBTYpHI YeJIOBEKA.

N3yueHne mareMaTHKH TaKKe CHOCOOCTBYET O3CTETHYECKOMY BOCIMTAHHMIO YEIIOBEKa,
MOHMMAHUIO KPacoThl W  W3ANIECTBA MaTEMaTHUECKHX  PAaCCyXJCHWUH, BOCIPHUATHIO
reOMETPUIECKUX (HOPM, YCBOCHHUIO H/IEH CHMMETPHUH.

HEJIA U 3AJJAYU U3YUEHUSA YUYEBHOI'O ITPEJMETA «I'eomeTpus»

['eoMeTpusi kKak OJMH M3 OCHOBHBIX PA3JEIOB IIKOJHHOM MAaTE€MaTUKH, UMEIOIINI CBOEH
Lenbl0 00ecrneyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (UTyp, MX OTHOIIEHHWH M B3aMMHOE
pacroJio’)KeHUe, ONMUPAEeTCsl Ha JIOTMYECKYI0, JOKa3aTeNbHYI JUHHUIO. LleHHOCTh u3yueHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs 3aKIIOYACTCS B TOM, YTO O0YJarONIUiCs
YUUTCS TPOBOAMTH JOKa3aTeNbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHMUS,
JI0Ka3bIBaTh HMCTUHHBIE YTBEPXKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPU3HAKOB, GOPMYIHPOBATH OOpaTHBIE
YTBEPKICHHUS.

Bropoii 11enpi0 U3ydyeHus reOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHHH KaK MaTeMaTHMYeCKHUX, TaK M MPaKTHYECKUX 3a/lady, BCTPEHAIOIIUXCA B peajibHOU
Ku3HU. OOydarolmuics MOJDKEH HAyYMTbCS OIPENeNUTh T'€OMETPUYECKYI0 (Urypy, OmHCaTh
CIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOMIA[Ib 3€MENBHOTO Y4YacTKa, PacCcyuTaTh
HEOOXOMMYI0 JUIMHY ONTOBOJOKOHHOTO Kalens Wik TpeOyeMble pa3Mepbl rapaxka amis
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENIbHASA JIMHUA B U3YYEHUU T'COMETPHH.
[Ipn pemennn 3agad4  MPAKTHYECKOTO — XapakTepa OOYydYaloUIUiics  y4YHTCS  CTPOUTH
MaTeMaTH4YeCKUe MOJENM PpEealbHbIX JKU3HEHHBIX CUTYallUi, MPOBOJUTH BBIYUCICHUS U
OLIEHUBATh JIEKBATHOCTbH MOJYYEHHOTO PE3yJbTara.

Kpaitne BaxHO MOAUEPKUBATH CBSI3U T€OMETPUH C JIPYTMMU YYEOHBIMHU MpeIMeTamu,
MOTHBUPOBAaTh  HCIOJB30BAaTh  OMpPENEICHHUS TEeOMETPUYECKHX (QUryp U  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBS3U Hauboliee
SIPKO BUJHBI B TeMaX «BekTopb», « TpUroHOMETprUYeCKue COOTHOLLIEHUS», «MeTo1 KoopauHaT
u «Teopema ITudaropay.

YueOHslii Kypc «l'eomMeTpus» BKIIOUYAET CIEAYIOIINE OCHOBHBIC Pa3feNibl COJIEP>KaHUS:
«[eomerpuueckue GUTypel W WX CBOMCTBay, «l3MepeHHe TeOMETPHUECKUX BEITUYHHY,



«JlekapToBbl ~ KOOpAMHATBI HAa  IUIOCKOCTH», «BekTopwl», «JIBHKEHUS  IJIOCKOCTH»,
«IIpeobpazoBanus mo100Us».

BOCIIUTATEJIbHBINA IOTEHIIUAJ YYEBHOI'O IPEIMETA «'EOMETPHUS»

* YCTAHOBJICHHE JIOBEPUTEIbHBIX OTHOLIEHHM MEXAY YYMUTEIEM M €ro Yy4eHHKaMH,
CTMOCOOCTBYIOIMIMX MMO3UTUBHOMY BOCTIPHATHIO YYaIIUMUCS TPeOOBaHUHN M MMPOCKO yUUTENs Yyepes
KUBOHM Juajor, IpUBJICUYEHUE HMX BHUMaHUA K O0OCyXJaeMOM Ha YpokKe HHpOpMaIH,
aKTUBU3ALMI0 MX [103HABATEIbHOM JAEATEIbHOCTH 4YEpe3 MCIOJIb30BAaHUE 3aHUMAaTEJbHBIX
3JIEMEHTOB, UCTOPUN U3 KU3HU COBPEMEHHUKOB;

* IPUMEHEHHUE B XO/I€ YPOKAa UHTEPAKTUBHOI'O B3aUMO/JICHCTBUS 00yUaromuxcs (JIMCKyCCHH,
YpOK - JeJIoBasi Urpa, rpynnosas padoTa uiau padoTa B mapax u ap.);

* IpOBEJCHHE YUEOHBIX (OJMMIIMAJbI, MACTEP-KJIACCOB U JIp.) U y4eOHO pa3BiIeKaTEIbHBIX
MEpONPUATHI (TypHHUPBI, BBICTABKM TEMAaTHYECKOIO PYYHOIO TBOpUYECTBA (M3rOTOBJIEHUE
MoJenel, pUCYHKOB U TIp.) U JIp.);

* ucnois3zoBanue MKT wu gucTtaHunMOHHBIX 00pa30oBaTENbHBIX TEXHOJIOTHN OOy4YeHHs
(mporpaMMBI-TpEHaXEpbl, TECTbl B  AJIEKTPOHHBIX  MPUIOKEHUSIX, MYJIbTUMEAUNHbIE
Mpe3eHTallK, HAy4YHO-TIONMYJSpHbIE Mepenay, (uiIbMbl, oOydarolue CaWThl U HPOTrpamMMBbl,
YpOKHU OHJIalH, BU/IEO0 JIEKIIUU, BUAEO KOH(MEPEHLIUU U Jp.);

* UCIOJIb30BAHNE BOCIUTATENBHBIX BO3MOKHOCTEN COJEp KaHUs y4eOHOTO MpeaMeTa uepes
JEMOHCTpAIMIO AETAM IPUMEPOB OTBETCTBEHHOI'O, T'PaXKJaHCKOIO IOBEAEHUS, IMPOSBICHUS
YeJI0BEKOII00Us M J00pOCEpIeYHOCTH, MEPEBOJ COAEPKAaHUS C YPOBHS 3HaHMH Ha YpOBEHb
JIUYHOCTHBIX CMBICIIOB, BOCIIPUSTHE IIEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOLIUX TEKCTOB JJIS
YTEHUs, 3ajad JUld pPELIeHHs, NMPOOJIEMHBIX CHUTyalud Juid OOCYXKJIEHMs B Kiacce, aHalu3
MIOCTYIIKOB JII0/IeH, UCTOpUH Cyne0, KOMMEHTapuH K MIPOUCXOIAIIUM B MUPE COOBITUSM U JIp.

MECTO YYEBHOT O IIPEJIMETA «I'eomerpusi» B YUYUEBHOM IIJIAHE
Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 kiacce — 68 wacoB (2 yaca B Hezenio), B 9 kimacce — 68 dacoB (2 vaca B
HEJIEIIO).

YYEBHO-METOJUYECKHWI KOMILIEKC
7 xnacc
Maremaruka: ['eomerpus:7-9¢ kmaccel: 0a30BbI ypoBeHb  yueOHUK- AQO «M3maTtenbcTBoO
«IIpocsemenuey» / Atanacsu JI.C., byryzoB B.®., Kanomues C.b. u apyrue

8 kacc
l'eomerpus. 7-9.- AO «MznatenbctBo «llpocBemenue» /Artanacsan JI.C., byryzoB B.®D.,
Kanomues C.b. u nqpyrue

9 xiacc
omerpus. 7-9.- AO «M3natensctBo «IIpocsemenue» /Aranacss JI.C., byry3os B.®., Kagomien
C.b. u npyrue

COJEP)KAHUE OBYYEHUA
7 KJIIACC

HauanpHple NOHATHS reoMeTpHuu. Tqua, npsamast, OTpE30K, JIyHY. VYron. Bupgsl YIJIOB.
BepTI/IKaJ]LHLIC U CMCXKHBIC  YTJIBI. BI/ICCGKTpI/ICEl yria. .HOMaHaSI, MHOT'OYT'OJIbHHK.
HapaHJ]eJ'ILHOCTL U NCPHCHAUKYIIAPHOCTD NPSAMBIX.



Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cummerpun
B OKPY’KAIOILIEM MHUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOMIbIO LUPKYJIs M JuHeilku. TpeyronpHuk. Bbicora,
MenuaHa, OMCCEeKTpHCca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUH TPEYrOJIbHUKU. HepaBeHCTBO TpeyrojibHUKA.

CpoiicTBa W MNpU3HAKUM paBHOOEAPEHHOro TpeyrojbHuka. [IpusHaku paBeHCTBa
TPEyrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIXx. CymMMa yrjioB TpeyrojbHuka. BHeminue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronbHblil  TpeyrojapHUK. CBOMCTBO MEIMAHbI MPSMOYTOJIBHOIO TPEYroOJbHUKA,
MpOBEAEHHOW K rumnoTeHy3e. IIpu3Haku paBeHCTBA MNPSIMOYTOJbHBIX TpPEYIOJBHUKOB.
[IpssmoyrobHBIN TpEeyroibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema 0 0OJIbIIEM YIiie U 0OJbIIEH CTOPOHE TPeyronbHUKA. [lepreHIuKyIsp U HAKJIOHHAS.

I'eomeTpruueckoe MecTo TOYeK. buccekTpuca yriia M CEpeIUHHBIN INEPHEHIUKYISP K
OTpPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa M JAuameTp, MX CBOWCTBa. B3amMHOe pacmnosioxeHue
oKpyxHoOCTH M npsmoi. KacarenbHas u cexymas K OKpyXHOCTH. OKpyKHOCTb, BIINCAHHAs B
yroJi. Bimcannast 1 onucanHasi OKpY>KHOCTH TPEYrOJIbHUKA.

8 KVIACC

Yetbipéxyronbuuku. [lapamnenorpamMm, €ro mnpus3Haku W CBoilcTBa. YacTHble cllydan
napajuieJIorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKK M CBOMCTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBolcTBa U npu3Haku. [IpsimoyronbHas Tpanenusi.

Meron ynBoenus Menuanbl. LleHTpanbHas cumMmerpus. Teopema dDaneca u TeopeMa o
MIPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Togobue TpeyroJbHUKOB, KO3 duueHT noaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue mogoOUst MPHU PEHICHUH MTPAKTUUYECKUX 3a7a4.

CpoiicTBa muomaaeid reomerpuueckux ¢uryp. @opmynbl Uisl IUIOMIAANM TPEYrOJIbHUKA,
napajuienorpamma, pom0a u Tpanenuu. OTHOILIEHHE IUIoMael MoJ00HbIX Guryp.

Brruncnenue mioiaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [Ipumenenne Teopemsbl [ludaropa mpu pemeHUM MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT'€HC OCTPOTO yIjla MPSMOYTOJBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHYECKOEe TOXAEeCTBO. Tpuronomerpuueckue pynkiuu yrios B 30, 45 u 60°.

Brrcannble M IEHTpalbHBIE YIIIBI, YTOJ MEXIy KacaTelbHON M XOpAOH. YTIBI MEXIYy
XOpJAaMHU U CeKylIMMH. BrucaHHble U ONHCAHHBIE YeTHIPEXYroJNbHUKH. B3anmHoe
pacmoio’)keHue JAByX OKpyxkHocTel. Kacanme okpyxHoctel. OOmme KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TtanreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOKJeCTBO. POpPMyIIbI IPUBEACHUS.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. Pemienue
IIPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.



[Ipeo6pazoBanue mompoous. [TogoOre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Ipou3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpare KacarelbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMMd HaJ
BeKTOpamu. Pa3yiojkeHne BeKTOpa 1o JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BEeKTOpa.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIMH U YIJIOB.

JlexkapTOBbl KOOPJAMHATHI HA INIOCKOCTH. YPaBHEHUS IIPSIMOM M OKPYXKHOCTH B
KOOpJMHATaX, [IepeceueHue OKPYKHOCTEHN U NMpsAMbIX. MeTo1 KOOPAUHAT U €r0 MPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[iMHA OKpy:XHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIUHCIICHUE JUIMH YT OKpYyKHOCTeH. [Inomaas kpyra, CeKTopa, CerMeHTa.

JIBUKEHMS IJIOCKOCTU U BHYTPEHHHUE CUMMETPHUH (PUTYp (37I€eMEHTAapHBIE MTPEICTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIporpamMMmbl yueOHOTO Kypca «['eomeTpus»
XapaKTEPHU3YIOTCS:

1) narpuoTnyeckoe BOCIIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPONIJIOMY W HACTOSIIEMY POCCHHCKOH MaTEeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTH)KEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCUHCKOM
MAaTEeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATHX JOCTH)KCHUH B APYTMX HAyKaX W MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYP TPaXAAHCKOTO oOIiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKHUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHIKCHUI
HayKH, 0CO3HAaHHEM BOKHOCTH MOPAJIbHO-ATHYECKUX IMPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBOEe BOCIMTAHUE:

YCTaHOBKOW Ha aKTHUBHOE Y4YacTHE B PELICHUH IMPAKTUYECKHX 3aJad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTO 00Opa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIs1 YCHEIHON MpodeCCHOHANbHON JAEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIMBUAYAJIbHONW TpaeKTOpuu oOpa3oBaHUS H
KU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4YecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, pEIICHU, pacCyKIeH!I, YMEHHIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIMEe B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEJICTaBICHHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YelOBeKa, MPHUPOAbI U OOIIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKu Kak c(jepbl 4eloBeUecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U



3HAUUMOCTHU JJIs1 Pa3BUTHUS [IUBUJIM3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM KaKk CpEICTBOM T[O3HAaHUSI MHpPA, OBJIAJICHUEM [MPOCTEUIIMMH HaBBIKAMU
HCCIIEA0BATENIbCKOM S TEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHHEe  KYJLTYPbl  30POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAaxX CBOETO 3/J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a KU3HU (310pOBOE MHUTAaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUH U
OTIbIXa, peryispHas Qu3udeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediekcuw,
MIPU3HAHUEM CBOETO ITpaBa Ha OLIMOKY M TAKOTO K€ MpaBa APYroro 4eJIOBEKa;

7) 3K0JI0TH4YecKoe BOCIIMTAHME:

OpHEHTAIlMe Ha NMPUMEHEHHWE MAaTeMaTWYeCKUX 3HAHWM IS pelieHus 3aaad B 00JacTh
COXPaHHOCTH OKPYKAIOIIEH Cpejbl, IUIAHUPOBAHUS TIOCTYIIKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJIEACTBUH /Ui OKPYXKAIOIIEH Cpebl, OCO3HAHWEM TJI00aJIbHOTO XapaKTepa AKOJIOTUUYECKUX
poOJIeM U yTel UX pelIeHNs,

8) ajanTanus K N3BMEHAOIUMCS YCJIOBUSIM COLMATBHOM M PUPOTHOM Cpe/ibl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSX HEOMPEIEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATeIbHOCTh, B TOM YHCJIE€ YMEHUE YUYUTHCS Y JIPYTUX
JoJIed, MPUOOpETaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHMS, HABBIKU W KOMIICTCHIINHN U3
OTIBITA JIPYTHX;

HEO0O0XOIUMOCTBIO B ()OPMHUPOBAHWU HOBBIX 3HAHUH, B TOM YHCIIe (POPMYyTUPOBAThH HJIEH,
MOHSATHUS, TUTIOTE3bI 00 O00BEKTAaX W SBJIEHUSAX, B TOM YHCJIE paHee HEW3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BHUTHC;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS M
nercTBUs, GOpMYIUPOBATH U OIICHUBATH PUCKU U TIOCJIEICTBHS, (JOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE ydeOHbIe 1elCTBHS
Ba3oBble JJornueckue neicTBus:

® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE NMPU3HAKKM MaTeMaTUYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHUH MEXAy IOHATUSAMHU, (OPMYIUPOBATH OINpEAeNCHUS MOHSATUH,
yCTaHABIUBATh CYILECTBEHHBIN MPU3HAK Ki1accu(uKauu, OCHOBaHUs 1J1s1 00001IeHus U
CpaBHEHMSI, KpUTEPUU ITPOBOAMMOIO aHANIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh M MPEOOPA30BHIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpUIaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

® BBIABIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (haKTax,
TAHHBIX, HAONIONCHUAX M YTBEPXKICHUSAX, NpeAsiaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEW U MPOTUBOPEUMIA;

e JleNaTh BBIBOJBI C MCIOJIb30BAHWEM 33aKOHOB JIOTHMKH, ACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

e pa3bupath I0Ka3aTeIHCTBA MATEMATUYECKUX YTBEPKACHUN (MIPSMBIE U OT MIPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITENIFHO HECTIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHUECKUX (PaKToB,
BBICTPaMBaTh apTyYMEHTAIMIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;



BBIOMpATh CMoOco0 pemeHus y4yeOHOH 3amaun (CpaBHHMBATh HECKOJIBKO BAapHAHTOB
pelieHusi, BbIOMpaTh Hanbojee MOAXOMANINA C Y4ETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KpUTEPHUEB).

ba3oBble ncciaenoBarebCKHe AeiCTBHS.

WCIIONb30BaTh ~ BONPOCHI  KAaK  MCCIENOBATEIIbCKAW  MHCTPYMEHT  IMO3HAHUS,
(hopMyIMpOBaTh BOMPOCH], GUKCUPYIOIINE MPOTHBOPEUHE, MPOOIEMYy, CAaMOCTOSTEIIEHO
yCTaHaBIMBaTh MCKOMOE M JAaHHOE, (OPMUPOBATH TMIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UINIO0, MHCHUE,

MPOBOJIUTHh [0 CAMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIA HKCIEPUMEHT,
HEOOJIBIIIOE HWCCIICIOBAaHUE TI0 YCTAHOBJCHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOO0H;

CaMOCTOSITENIbHO  (opMynupoBaTh 00O0OIIEHHMST U  BBIBOJBI IO  pe3yJbTaTaM
MPOBEAECHHOTO HAOJIO/IEHUs, WCCIEAOBaHUs, OIEHUBATh JOCTOBEPHOCTH IMOJTYYCHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3MOIKHOC Pa3sBUTUC IPOLECCCA, a TAKIKC BbIJABUTAaTh MPCAIIOJIOKCHHUA
0 €ro pasBUTHUH B HOBBIX YCJIOBUAX.

Patora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(MOPMAIUH, TAHHBIX, HEOOXOTUMBIX IS
pelieHus 3a1a4u;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3WPOBATh M HHTEPIPETUPOBATH HHEOOPMAIHIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTaBICHUS;

BBIOMpaTh (HOpMY MpecTaBlieHUss HHGOPMAIMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALUAMU;

OIICHUBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

BOCIIPUHUMATH U (HOPMYIHPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBHSAMHU U LEISIMH
oOIIeHns, SICHO, TOYHO, T'PaMOTHO BBIpAXaThb CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEHICHUs 3a/1add, KOMMEHTHPOBAThH
MOJIyYeHHBIH Pe3yJbTaT;

B X0/i¢ 00CYX/IEHHsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY O0OCYKIaeMOH TEMBI, IPOOIEMBI,
pelraeMoii 3a/1auu, BBICKA3bIBaTh W1, HALICIICHHBIC HA MMOUCK PEIICHHUS, COMOCTABIISATD
CBOU CYXJICHHS C CYXKJICHUSMH JPYrHX YYaCTHHKOB AMAIOTa, 0OHApYKHUBATh Pa3iINyuue
U CXOJICTBO IO3HMLMUH, B KOPPEKTHOH Qopme (OopMyIupoBaTh pasHOTIACUS, CBOH
BO3pa)KEHMUS,;

NPEACTAaBIATh PE3yNbTaThl PELICHUS 33/1a4d, SKCIEPUMEHTa, MCCIEJ0BaHMs, IPOEKTa,
CaMOCTOSITEIFHO BBIOMpaTh (OpMaT BBICTYIUIGHUS C Y4ETOM 3ajady MpPE3CHTAIMH U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh M UCIOJIb30BaTh MPEUMYILECTBAa KOMaHIHOW U MHAMBUYaJIbHOM pabOThI MpH
peleHnH yueOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMAThH 1IeJIb COBMECTHON NIEATENbHOCTH, MJIAHUPOBATh OPraHU3allli0 COBMECTHOM
paloThl, pacnpenensiTh BUIbl paboT, 10roBapuBaThHCs, OOCYXKIaTh MPOLECC U PE3YNIbTAT
paboThI, 060011aTh MHEHHS HECKOJIBKHX JIIO/ICH;

y4acTBOBAThH B I'PYIIOBBIX opMax paboThl (00CykaeHUs,, 0OOMEH MHEHUSIMH, MO3TOBbIE
LITYPMBI U JIPYTUE), BHIOIHATH CBOIO YacThb pabOThI U KOOPIMHUPOBATH CBOM JCHCTBHS



C JPYrUMU YIEHAMU KOMaHJIbl, OLIEHUBATh Ka4yeCTBO CBOET0O BKJIAJa B OOIIMHA MPOIYKT
10 KpUTEPHUIM, C(HOPMYITUPOBAHHBIM YIACTHUKAMU B3aUMOJICHCTBUSI.

PeryasitTuBHble yHMBepcaJIbHbIe yUeOHblIe AelicTBUS
Camoopranmu3anus:
® CaMOCTOATEIbHO COCTaBIATH IUIAH, aJTOPUTM pEUICHHs 3aJaud (WM €ro 4acThb),
BBIOMpATh CIoco0 pemeHuss ¢ Y4ETOM MMEIONIMXCS PECcypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBATh BApUAHTBI PELIECHUN € y4ETOM
HOBOH MH(pOpPMAITUH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:
e BJIAJETh Ccroco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yibTaTa perieHus
MaTeMaTUYEeCKOM 3a1a9Hu;
® MpeABHJAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHMBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTH MOCTABICHHON LIEIH U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI LIEJIU, HaXOJUTh OLINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOydeHuss B 7 kJjacce OOydarOMHMICS TMOIYYUT CIACAYIOMHUE TPEIMETHBIC
pe3ynbTaThl:

PacrioznaBaTth u3ydeHHBbIE TreoMeTpuyecKkue (QUryphl, ONpeAesTh HX B3aUMHOE
pacrojio’keHue, n300paxkarb TeoMeTpuyecKue (UTyphl, BBIIOJHATH YEPTEKU IO YCIOBUIO
3amaun. M3MepsaTh JMHEWHBIE W YIJIOBbIE BEIWYMHBI. Pemarh 3aJauv Ha BBIYUCIICHHE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyr0 OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIHUYUH MPEAMETOB B PEAIbHOMN KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTre pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEIUYNHBI.

CTpouTh 4epTexku K F€OMETPUUYECKUM 3aa4aM.

[lonp30BaTbCcsi NpHU3HAKAMU PABEHCTBA TPEYrOJbHHMKOB, HCIOJIB30BaTh IPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB IPU PEIICHUHU 33/1au.

[IpoBOAUTH JIOTHUECKHUE PACCYKICHUSI C HCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCcsi NMpU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MNPSIMOYIOJBHOIO TPEYTrOJbHUKA, B pEIICHUU
F€OMETPUUECKHX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. Onpenenars NapajyieIbHOCTh NPSIMBIX C MOMOIIBI PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroil MPsIMOM.

Pemats 3a1aun Ha kieT4aToi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUTh YHUCIOBbIE M OyKBEHHBbIE 3HAYEHHUS YTIIOB B
FeOMETPUUYECKUX  3aJa4aXx C  MUCIOJb30BAHMEM CYMMBI  YIJIOB  TPEYITOJIBHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH IMEPECEUCHUU IBYX NapauieIbHbIX
NpsIMBIX CeKylIel. Pemare mpakTuyeckue 3ajau Ha HaX0K/I€HHE YTJIOB.

Brnagers moHATHEM TE€OMETPUUYECKOTO MECTa TOUEK. ¥ METh ONPEAeNsTh OMCCEKTPUCY yria
U CEpEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.



@opMyIMpOBaTh ONPEACIEHUS OKPY)KHOCTH M Kpyra, XOpJbl M JuaMeTpa OKPYKHOCTH,
[0JIb30BATHCS UX CBOMCTBAMHU. ¥ METh IPUMEHSATh 3TH CBOWMCTBA IIPU PELIEHUH 3aa4.

Brnaners moHATHEM OINMHUCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. [lonp3oBarbes akTaMu O TOM, YTO OMCCEKTPUCH YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, 4YTO CEpPEAMHHbIE NEPHEHAUKYISIPl K CTOPOHAM TpPEYroJabHHUKA
[IEPECEKAIOTCS B OAHON TOUKE.

Biagete noHATMEM KacaTenpHOM K  OKPY/KHOCTH, IIOJI30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUsl.

[Tonp30BaThCcsi MPOCTEHIIUMU TEOMETPUUYECKUMHM HEPABEHCTBAMHU, IOHMMAaTh HX
MIPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MIOCTPOEHUS C ITOMOIIBIO HUPKYIISl U IUHEHKU.

K koHmy oOydyenuss B 8 kiacce oOydarImMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3yIbTaThl:

Pacrio3nHaBaTth OCHOBHBIE BHJIBI YETBIPEXYTOJILHUKOB, UX D3JEMEHTHI, TMOJIb30BAaThCA HX
CBOMCTBaMHM NPHU PELIEHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKHM IE€pEeceYeHHUs] MEIUaH TpeyrojbHUKa (LEHTpa Macc) B
pelIeHNH 3a/ay.

Bragets monsTHeM cpeHEl JIMHUHM TPEYroJbHUKA W Tparelud, MPUMEHATh UX CBOMCTBA
IIpyU pemieHur reoMerpuyecknx 3anad. llomb3oBarecs Teopemoit Qasieca M TEOpeMoOl O
MPOTIOPITMOHATBHBIX OTPE3KaX, MPUMEHSITh MX JUISI PEeIIeHUS MPAKTUYECKUX 3a]1a4.

[IpuMeHsTh MpU3HAKK OO0 TPEYTOJIHPHIUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tons3oBatbest Teopemoit [lmdaropa mns pemieHUss TeOMETPUUECKUX W MPAKTUUECKHUX
3ama4. CTpoUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHYECKUX 3a/adax, CaMOCTOATENIbHO JAENaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJIVHBI.

Brnagets NOHATHSAMM CHHYCa, KOCMHYCA M TaHI€HCa OCTPOTO yrija MpsIMOYrOJbHOTO
TpeyronbHuKa. [101630BaThCs 3TUMHU MOHATHUIMU 7151 PELICHUS MPAKTUYECKUX 3a4a4.

Boruncnate  (pa3nuyHbIMH - clloco0amM) — IJIOUIa[b  TPEYroJbHUKA W IJIOUIAAd
MHOTOYTOJIbHBIX ~ Guryp (monp3ysch, TIJ€ HEO0OXOaUMO, KalubKynaropoMm). IlpumeHsiTs
MOJIy4EHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Brnagete NOHATHSAMH BIOMCAaHHOTO M UEHTPAJIBHOTO yIja, HWCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEXAy XopJaMu (CEeKYIIMMHU) U Yyriie MEeXIy KacaTelbHOW U XOpAon
IIPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

Bragete moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YEeThIPEXYTOJIbHUKA ITPU PEICHUU 3a/1a4.

[IpuMeHsTh MONy4YEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKUE MOJEIU s
3a/1a4 peajbHOU KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TIOJIB3YACh, II€ HE0OX0IUMO, KaJbKYIITOPOM).

K xonmy oOydenus B 9 kJjacce oOydaromuiics MOTYYHT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHE (GYHKIMH OCTPHIX YIJIOB, HAXOAWTh C HMX MOMOMIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYroJbHUKA  («pEeUIeHHWEe  MIPSIMOYTOJBHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) AJIMHBI U YIJIBbI JUIS HETAOMUYHBIX
3HAYECHUU.

[Tonp3oBatbest hopMynaMu TPUBEIECHUS B OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSI HAXOXKACHUSI COOTHOIIEHUI MEX/1y TPUTOHOMETPUYECKUMHU BETMUUHAMM.



Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUISl HAXOX/IEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHSITh UX MPU PELICHUH I€OMETPHUYECKHUX
3azad.

Brnanets noHsTHAMEU NpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. [lonp30BaThcs CBOHCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIIATH JJTHHBI U
HAXOJUTh YIJIbl ¥ MOJ0OHBIX (uryp. IIpumMeHsTh CBOMCTBA MOMOOMS B MPAKTHUECKUX 3a7adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcsi TeOpeMaMy O MPOU3BEACHUU OTPE3KOB XOPJ, O IMPOU3BEIEHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaTbcsi BEKTOpamH, IOHUMAaTb HX TIEOMETPUYECKUH U (U3NYECKUH CMBICIH,
MPUMEHATh UX B PEUICHUM T'€OMETpUYECKUX U (u3ndeckux 3amad. [IpumeHsATH cKajaspHOE
MIPOM3BEACHNE BEKTOPOB I HaX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, MPUMEHSATh €ro B pelIeHUU
r€OMETPUUYECKUX U MPAKTUYECKHUX 3aj1au.

Bnagers moHATHSAMHM NPaBUIBLHOIO MHOTOYTOJIBHHKA, JIMHBI OKPYKHOCTH, JUIMHBI JTyT'U
OKPY)KHOCTH M pPaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUIOLIAAb Kpyra U €ro dacreil.
[IpyMeHsTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (wiy LEHTPBI) CUMMETPUU (QUTYp, MPUMEHSATh IBUKEHUS IJIOCKOCTH B
MPOCTEMIINX CITyqasiX.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaT€MaTHYECKHE MOJETH JUIs
3a/1a4 peajbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUYECKUX (PYHKIHH (TI0JIb3YACh, TJIe HEOOX0IMMO, KAbKYIISITOPOM).

OPI'AHM3ALMS NPOEKTHOM U YUYEBHO-UCCJIEJOBATEJbCKOM
JAEATEJIBHOCTHU OBYYAKOIIUXCSA

[IpoekTHO-UCCHENOBATENBCKASL ~ JCATENBHOCTh  OTHOCHTCS K OOJacTH  JETCKOU
CaMOCTOSITCIPHOCTH,  OCHOBBIBACTCS ~HA  HWHTEpecax  IIKOJbHUKOB, TMPUHOCHT WM
YAOBJIIETBOPEHHE, a 3HAYWT, JIMYHOCTHO-OPUEHTHUPOBAHAa Ha Kaxzaoro pedeHka. Ocoboe
3HAYCHHE TPOCKTHO-UCCIIEI0BATEIIbCKON JEATEILHOCTH B HAYaJIbHOM IIIKOJIC 3aKIIOYAeTCS B
TOM, 4TO B €€ Mpolecce OHM MPHOOPETAIOT COIMAIBHYIO MPAKTHKY 3a MpeaeiiaMH IIKOJIbI,
aJaNTHPYIOTCS K COBPEMEHHBIM YCIIOBHUSM KHU3HH.

e b10 POEKTHOM 1eATEeJILHOCTH SABJISIETCS:

e @dopMHpOBaHHWE AKTHBHOW CaMOCTOSITEJIbHOW W WHUIMATHUBHOM TMO3WIIUU YYaLTUXCS B
yUEHUH.

o dopmupoBaHUE YHUBEPCATbHBIX YUYEOHBIX NEHCTBUM.

e Pa3BuTHe NO3HABATEILHOTO UHTEpPECA YUaITXCA.

e Peanuzanus NpUHIIUIA CBSI3H 00YYEHUS C HKUSHBIO.

TemMaTHKa NPOEKTOB
7 knacc

['eomeTpuueckue ro0BOJIOMKHI
['eomeTpus B npupoe
EBxnua u H.W. JloGayeBckuii 0 mapauieIbHbIX MPSMBIX
3amaun Ha KIeT4aToit Oymare
JKécTtkoCTh TpEyroJapHUKa U €€ MPUMEHEHNE Ha TPAKTUKE
H3BecTHBIE 3a/1a4uM HA IOCTPOCHUE
N3mepsieM u cTpouM yribl 6e3 TpaHCIOPTUPA
Hcropus TpeyroyibHUKa ¢ APEBHOCTU 0 HAIIUX JTHEU
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9. Heckoybko HHTEPECHBIX (DAKTOB O OUCCEKTpUCE
10. ITapketsl, MO3auKa U MaTeMaTHYeCKUi Mup Mapuyca Duiepa
11. IIpssMOYroJIbHBIN TPEYTOJbHUK B TEXHUKE U B KU3HU
12. ®dnekcaroH: Kak coOpaTh YHUKAIBHYIO TOJIOBOJIOMKY?
8 kmace
1. buorpadwus K. Bepra u ero ciocod n3MepeHus BBICOKUX IPEAMETOB B pOMaHe
«TanHCTBEHHBIN OCTPOBY
. 'eomeTrpuueckue 3aaun ¢ IPaKTUYECKUM COJIEPKaHUEM
. 'eomerpuueckue ¢purypsl B Au3aiiHe TPOTyapHOU IIIMTKU
. 3aMeyaTeNbHbIC JUHUU U TOUYKH TPEYroJIbHUKA
. U3smepuTtenbHble paboThl B HCTOPUU U JIUTEPATYpeE
. UHTepecHble cBOKCTBA Tpanenun
. Kak BIusifoT 4eThIpEXYroapHUKHN Ha HAIll MUAP?
. MeToip1 10106151 B 33/1a4aX Ha MOCTPOEHUE
. Hexotopsie ciocoOb! foka3zarenscTB Teopemsl [Tudaropa
10. IMTapamnenmorpamm BapuaboHa 1 ero cBolCTBa
11. Ilnomanu reomeTpruyeckux Guryp
12. Tlouemy Tak 3HamMeHuTa Teopema Iludaropa?
13. Ilpumenenue Teopemsl [Tudaropa B pazianuHbIx 001aCcTAX KU3HU
14. CuMmmeTpusi OKpYKaeT HacC MOBCIOLY
15. TaitHa yeThIpex yrioB
16. Teopema ITudaropa u nudaropoBsl uncia
17. Tpeyrosnbauku I'epona
18. ®opmymna [Tuka nau GopmMystsl IJIOMIAIeH TEOMETPUUECKUX DUTYP
19. LlenTpanbpHble U BIUMCAHHbBIE YTl B 3a1aHusIx OI'D
20. YeTbIpEXYTroJIbHUKU B ApXUTEKTYypE

O 0 1O\ L B WIN

9 knacc
I'eomeTrpuueckoe perieHne HereoMeTpUYECKUX 3a1ad.
I'eomerpuueckoe co3Be3ane
I'eomerpus 9-ro kacca B pedycax
I'eomerpust JIobaueBckoro. OnpenencHue mpsamMoit
I'eomeTrpuueckuii OpHaMEHT IPEBHUX apabOB U €r0 COBPEMEHHOE MPOUTECHUE
['eoMeTpust B apXUTeKType 3JaHU U COOPYKEHUI
I'eomerpus B reosie3uu
I'eoMeTpust B )KUBOIIMCH, CKYJIBIITYPE U APXUTEKTYpE
I'eoMeTpust B 3MMHUX OJTUMIUNCKUX BHIAX CIIOPTa
0. I'eomeTpus B KpacoTe OPHAMEHTOB
1. T'eomerpusi B MOzE
12. T'eomeTpusi B HAPOJAHOM TBOPYECTBE
13. I'eoMeTpHs U UCKYCCTBO
14. T'eomerpus u kpurnrorpadus
15. T'eomerpus u xapakrep
16. I'eomerpus usmepeHuit

RBROooOoNoOR~WNE

BU/bI JEATEJIBHOCTH OBYYAIOIIUXCH, HAITPABJIEHHBIE HA
JOCTU/KEHMUE PE3YJIBTATA
@opMyIMpOBaTh OCHOBHBIE IIOHATHS M OIPEICIICHMS; pPAClO3HABaThb H3Y4YCHHBIC
reoMeTpudeckue (GUrypsl, ONpeNeNsiTh UX B3aUMHOE DPACHOJIOXKEHHE BBIMOJHATH YEPTEX MO
YCIOBMIO 3aJlaud; MPOBOJMTH KIACCU(UKAIMIO YIJIOB, BBIYUCIATH JHMHEHHBIE M YIIIOBBIE
BEJIMYUHBI, POBOJAUTH HEOOXOIUMBIE JI0Ka3aTeNbHbIE PACCY)KJEHHs; MPOBOAUTH MPOCTEHIINE
IIOCTPOCHUS C IOMOIIBIO LUPKYJIs M JUHEHKH; ONPENEIATh «HA IJa3» pPa3Mepbl peallbHBIX



00BEKTOB, POBOANUTH TPYOYyI0 OIIEHKY MX Pa3MEpoB.; peliaTh 3a1adyd Ha BBIUYMCICHHE JJTUH
OTPE3KOB W BEJIMYMH YTJIOB; MPOBOJWUTH KIACCH(PHUKAIUIO YIJIOB, BBIYHUCIATH JIUHEHHBIC U
YIJI0OBBIC BEJIMYMHBI, TPOBOJAUTH HEOOXOIMMBIC JOKA3aTEIbHBIC PACCYXKICHUS, 3HAKOMUTHCS C
HCTOPHUEN pa3BUTHUS T€OMETPHUHU.

Pacnio3naBate mapel paBHBIX TPEYrOJbHUKOB HA TOTOBBIX YepTekax (C yKazaHHeM
MPU3HAKOB); TMPUMEHSATH PABEHCTBA  NPSIMOYTOJIbHBIX  TPEYrOJbHHUKOB B  3a/ayax;
(hopMyITUPOBaTh ONPECIICHUS: MPU3HAKH OCTPOYTOJIBHOTO, TYMOYrOJIBHOTO, IPSIMOYTOJIBHOTO,
PaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYrOJbHUKOB, OHCCEKTPUCHI, BBICOTBI, MEIHAHBI
TPEYroJIbHUKA;, CEPEIMHHOIO TMEPHEHAMKYJspa OTpe3Ka; IEepUMETpa  TPEYroJbHUKA;
(dbopMyTupoBaTh CBOMCTBA W MPU3HAKH PaBHOOCAPEHHOTO TPEYroJIbHUKA, HCIOJb30BaTh
U(pOBBIC PECYPCHI JIJIsi UCCIICOBAHUS CBOWCTB HM3y4aeMbBIX (HUTYp; OCBOUTH NPUMEHEHUE
TEOPEMBI O COOTHOIICHUSIX MEXKy CTOPOHAMH W yriaMu TPEyroJbHUKA MPU PEIICHUU 3aj1ad.;
MMO3HAKOMUTBLCS C HEPABEHCTBOM TPEYTOJbHUKA, IPUMEHSTh HEPABEHCTBO TPEYroJIbHUKA MPHU
pelIeHuN 3a/1a4.; TO3HAKOMHUTHCS ¢ HEPABEHCTBOM JIOMAHOM, MPUMEHSTh HEPABEHCTBO JIOMAHOMN
MIPU PEIICHUH 3a/1a4.

DopMyIMpoOBaTh TMOHATHE TMAPAUICTBHBIX MPSMBIX, HAaXOJUTh MPAKTHUUYECKHE MPUMEPHI;
M3y4yaTh CBOMCTBA YIJIOB, 00OpPa30BaHHBIX MPHU MEPECECUCHUH MapaIEIbHBIX MPSMBIX CEKYIIEH;
MIPOBOJIUTH JTOKA3aTEIHCTBA MAPAUICTILHOCTH JIBYX MPSMBIX C TTIOMOIIBIO YIJIOB, 00pa30BaHHBIX
MIPU TMEPECEUEHUN ITHX MPSIMBIX TPEThEeU MPSMON; BBIUUCIATH CYMMY YIJIOB TPEYroJIbHUKA U
MHOTOYTOJIbHUKA; HAXOJUTh YHCIIOBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPHYECKHUX
3a/1auax ¢ MUCMOJb30BaHUEM TEOPEM O CYMME YTJIOB TPEYroJIbHUKA U MHOTOYTOJIbHUKA.

DopMyIMpOBaTh OMPEICICHUS: OKPYKHOCTH, XOpIbl, JWaMeTpa W KacaTeJIbHOW K
OKPYXHOCTH; M3y4aTh ux
CBOMCTBa, MPHU3HAKHU, CTPOUTH UYEPTEKU; UCCIENOBaTb, B TOM YHCIE HCHONb3yd LU(POBBIE
peCypChl: OKPY>KHOCTh, BIIUCAHHYIO B YTOJI; IIEHTP OKPYXHOCTH, BIIMCAHHOMN B YTOJI; PABEHCTBO
OTPE3KOB KacaTeJIbHBIX; UCTOIb30BaTh MeTo ' MT 115 nokazarenbcTBa TEOPEM O NEPECEUEHUH
OMCCEKTPHUC YIJIOB TPEYrOJIbHUKA U CEPEIUHHBIX MEPIEHINKYIIPOB K CTOPOHAM TPEYroJbHUKA
¢ momompio I'MT; oBnageBaTh TMOHSATHSAMH BIHCAaHHOM M OMNMCAHHOW OKPYKHOCTEH
TPEYroJbHUKA, HAaXOJWUTh IIEHTPhl ATHX OKPYKHOCTEH; pellaTh OCHOBHBbIE 3aJaud Ha
MIOCTPOCHHE: yria, PABHOTO JAaHHOMY; CEPEJUHHOr0 IEpPHEHAUKYNIApa JaHHOTO OTpe3Ka,;
NpAMOM, TPOXOJAUIECH 4Yepe3 JaHHYH TOYKY U MEPHEHAUKYISIPHOW JIaHHOW MPSIMO;
OMCCEeKTPUCHl JTAHHOTO YIJa; TPEYrOJbHUKOB [0 DPA3JIMYHBIM 3JIEMEHTAaM; 3HAKOMHTHCS C
UCTOpUEH pa3BUTHS T€OMETPHH.

Pematp 3aaun Ha MOBTOpPEHHE, WUIIOCTPUPYIOLIUE CBSA3M MEXKIY Pa3IMYHBIMH 4YacTSIMU
Kypca.

N300paxkaTh 1 HAXOAUTh Ha YEPTEKaX YETHIPEXYTONBHUKU PA3HBIX BUJOB M UX AJIEMEHTHI.
@opmynHpoBaTh ONpeAeTCHHs: MapajienorpaMmma, MpsSAMOYTrojbHUKA, pomOa, KBajparta,
Tpanenuu, paBHOOOKOH Tpamneuuu, IpsaMoyrojibHOM Tpanenuu. Jloka3plBaTh U UCHIOIB30BATh MPU
pElIeHnH 3a7]au IpU3HAKK U CBOMCTBA: MapajuierorpaMmMma, mpsMoyroibHUKa, poM0Oa, KBaapaTta,
Tpamnenuy, paBHOOOKOW Tpameuuu, MpsSMOYroidbHOW Tpameuuu. [IpuMeHsATs MeToJ yIBOEHUs
MeJHaHbl TpeyroyibHHUKa. lcmonb3oBarh HU(POBBIE pecypchl [UIsl HCCIEAOBAHUS CBOMCTB
U3y4aeMbIX QUryp.

3HaAKOMUTBHCA C UCTOPUEH pa3BUTHUSI TEOMETPUU.

[IpoBOANTH MOCTPOEHHUS C MOMOIIBI LUPKYJAs M JIMHEWKH C MCHOJb30BAHHE TEOPEMBbI
daneca U TeOpPEeMbl O MPONOPLUUOHAIBHBIX OTPE3KAX, CTPOUTh YETBEPTHIM MPOMOPIIUOHATBHBIN
OTpE30K.

[IpoBOANTH MOKA3aTENBCTBO TOIO, YTO MEAMAHBI TPEYrOJIbHUKA MEPECEKAIoTCs B OJHOM
TOYKE, U HAaXOJUTh CBS3b C LIGHTPOM MAacC, HAXOJAUTh OTHOIIIEHHE, B KOTOPOM MEIUAHBI JENIATCS
TOYKOM UX MEepeceyeHUsl.

Haxonuth mogo0HbIe TPEYTOTBHUKN HA TOTOBBIX YEPTEkKaX C YKa3aHHEM COOTBETCTBYIOIIUX
Mpu3HakoB moaobusa. Pemare 3amaun Ha TMOJOOHBIE TPEYrOJBHUKH C  MOMOIIBIO



CaMOCTOSITEJIBHOTO MOCTPOCHHSI YEPTEKEH UM HAXO0XKACHUS NOJOOHBIX TpPEYroJbHUKOB.
[TpoBOANTH TOKA3aTENBCTBA C MCIIOJIB30BAaHHEM IPU3HAKOB M0A00Ms. JloKa3bIBaTh TpU NMpU3HAKA
no00usi TpEYroinbHUKOB. [IpUMEHATh MONydeHHBIE 3HAHUS TPU PEIICHUH T'€OMETPHUYECKUX U
IIPaKTUYECKUX 3a7a4.

OBnageBaTh TNEPBUYHBIMU NpEACTaBICHUAMU 00 oOmei Tteopun momanu (Mepsl),
(dbopMynHpOBaTh CBOMCTBA IJIOUIA/M, BBIACHATh MX HATJIJHBIA CMBICI. BBIBOIUTH (OPMYITBI
TUTOIIAJIH TTapajuIeiorpaMmMa, TPEeyroJbHIKa, TPANEuH 13 (GOPMYJIIBI IJIOMIAIU IPSIMOYTOJIbHUKA
(xBagpara). BeiBoguTh (pOpMyIIbI IIIOIIAM BBITYKIOTO YETHIPEXYTOJbHUKA YEpE3 AUaroHaiu u
yron Mexnay HuMH. Haxomute tiomamm ¢uryp, w300pakEHHBIX Ha KieTdartoil Oymare,
HCIO0JIb30BAaTh pa3dHMeHHe Ha YacTH M JocTpoeHue. Pa3bupaTh npumepbl HUCNOIb30BAHUS
BCIIOMOTATENbHON IUIOAAN Ui pPELIEHUs TeoMeTpUYecKkux 3aaad. HaxomuTe miomanu
o00HBIX GUryp. BeruucnsaTe miomanm pa3iuuyHblX MHOTOYTOJIbHBIX GUryp. Pemats 3anaun Ha
IJIOLIA/Ib C MPAKTUUYECKUM COAEPKAHUEM.

Hoka3piBath TeopeMy Iludaropa, ucnonpzoBaTh €€ B NPAKTUYECKUX BBIYUCICHUSIX.
@opMyIHpOBaTh OMpPENEICHUS TPUTOHOMETPUUYECKUX (QYHKIMM OCTpOro yria, MpoBEpSATh HX
KOPPEKTHOCTh.  BBIBOOUTH  TPUTOHOMETPHUYECKHE  COOTHOIIEHHS B  MPSMOYTOJIbHOM
TpeyroipHuke. lMccienoBaTb  COOTHOIIEHHS  MEXAY CTOPOHAMU B IPSIMOYTOJIbHBIX
TpeyrojpHuKax ¢ yriaamu B 45° u 45° 30° u 60°.Mcnonb3oBaTh (GopMyibl MpHUBEAEHUS U
OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

®opMynHpoBaTH OCHOBHBIE OIPENIEICHUs, CBA3aHHbIE C YIrJaMH B Kpyre (BIHUCAaHHBIA yrod,
LEHTPaJbHBIM yroi). HaxonuTe BHMCAaHHBIE YIJIbI, OMMpAIOUIMECS HA OJHY JAYrY, BBIYHUCIATH
YTJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX YIJIaX, TEOPEMbI O BIIMCAHHOM YETHIPEXYTOJbHUKE,
TEOPEMBI O IIEHTpalIbHOM yrie. VccinenoBarb, B TOM YHUCIE ¢ MOMOIIBIO IIU(PPOBBIX PECYPCOB,
BIMCAaHHBIE W OIMCAaHHBIE YETHIPEXYTrOJbHUKN, BBIBOJUTh WX CBOWCTBA U IPU3HAKH.
Hcnonb30BaTh 3TH CBOMCTBA U NMPU3HAKKU MPH pEHICHUM 3a1ad. PemaTes 3a1aunM Ha MOBTOPEHHUE,
WJUTFOCTPUPYIOLIME CBSI3U MEXY Pa3IMYHBIMU YaCTIMU Kypca.

DopMyIHpOBaTH ONPEAETICHUS TPUTOHOMETPUYECKUX (QYHKIIMHI TYIBIX U MPSAMBIX YIJIOB.

BrIBOIHMTh TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB (C palyCOM OMUCAHHON OKPYKHOCTH).

PemaTte TpeyroabHUKH.

Pemate mpakThueckue 3anayM, CBOJAIIMECS K HAXOXKICHUIO pPa3JIMYHBIX SJIEMEHTOB
TPEYroJbHUKA.

OcBauBath MOHATHE TPEOOPA3OBAHUS MOI00US.

HccnenoBaTh OTHOIIEHHE JIMHEHHBIX AJIEMEHTOB (UIYp HpH MpeoOpa3oBaHUM IMOJ0O0HS.

Haxonuts npumMeps! o100us B OKpyKaroliel AeiCTBUTEbHOCTH.

BbIBOIMTE METpHUYECKHE COOTHOIICHHS MEXAY OTPE3KAMH XOpJ, CEKYILIHMX U KacaTeJIbHBIX C
WCIO0JIb30BAHMEM BITMCAHHBIX YTJIOB U MOJOOHBIX TPEYrOJLHUKOB.

Pemate reomerpuueckue 3amaud M 3a7aud W3 PEAJbHOM JKM3HU C HCIIOJIb30BAaHUEM
MOJA0OHBIX TPEYTOJIHLHUKOB.

Hcnonp30BaTh BEKTOpPbl Kak HAINPABICHHbIE OTPE3KH, HCCIEAOBATh I'€OMETPUUYECKUIN
(mepemenienue) U GU3NIECKUN (CUIA) CMBICITBI BEKTOPOB.

3HaTh ONpENENeHUsT CyMMbl M Pa3sHOCTH BEKTOPOB, YMHOKEHHMS BEKTOpa Ha YHCIIO,
HCCIIeI0BAaTh T€OMETPUYECKUIA U (PU3HUECKUI CMBICIBI ATUX OIEpaLUi.

Pemats reomerpudeckue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.

PacknaapiBaTh BEKTOP MO ABYM HEKOJIJIMHEAPHBIM BEKTOpaM.

Hcnonb30BaTh CKaIspHOE IPOU3BEIEHUE BEKTOPOB, BBIBOAUTH €M0 OCHOBHBIE CBOMCTBA.

BoruncnaTe cyMMy, pa3HOCTb U CKAJIIPHOE IPOU3BEAEHUE BEKTOPOB B KOOPANHATAX.

[IpuMeHATH CKaISIpHOE TPOU3BENECHUE I HAX0XKIECHUS JJINH U YTII0B

OcBauBath NOHATHE MPSIMOYTOJIBHON CHCTEMBI KOOPIMHAT, 1EKAPTOBBIX KOOPAUHAT TOUKH.

BbiBoguTh ypaBHEHHME MpSMONM UM OKPY)KHOCTH. BbIOenars mONHBIA KBajgpar s
HaXO0XJACHUS LIEHTPA U panyca OKPY>KHOCTH IO €€ ypaBHEHMIO.



Pemrats 3a1aun Ha HAXOXKACHHUE TOYEK MEPECEUYECHUS IPSIMBIX U OKPYKHOCTEH C IOMOUIBIO
METO/1a KOOPAUHAT.

Hcnonp3oBaTh CBOICTBAa YriioBOro KOd(pQHUIMEHTa NPSMOW MpHU pPEIICHHH 3aaad, st
OIIPEAEIICHUS PACIIONOKEHUS IPAMOI.

IIpuMeHATH KOOpAMHATBHI IIPU PELICHHMM TI€OMETPUYECKUX U IIPAKTUYECKHUX 3a1ad, s
MIOCTPOECHUSI MATEMAaTUUYECKUX MOJIEJEH peanbHbIX 3a/1a4 («METOJ KOOPAUHATY).

[Tonb30BaTbest 1Sl MOCTPOSHUS U UCCIIEI0BAaHUMN LIM(PPOBBIMU PECYPCAMHU.

3HaAKOMUTbHCSI C UCTOPUEH Pa3BUTHS T€OMETPUU

@OopMyIMpPOBATH ONPEAEICHNUE TPABUIBHBIX MHOIOYTOJIBHUKOB, HAXOJUTh UX 3JIEMEHTBHI.

[lonp30BaTbCsl NMOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C IIOMOLIBIO IPABUIIBHBIX
MHOT'OYTOJIbHUKOB, OIPEAEIIATh YNCIIO T, JJIMHY IyTH U paJUaHHYyIO MEPY yria.

[TpoBoauTH MIEPEX0 OT palMaHHON MEPHI yria K rpayCHON 1 HA00OPOT.

Onpenensrs miomaab Kpyra.

BoeiBoauth Gopmysbl (B IpadyCHOM U paJuaHHON Mepe) AJs JUIMH YT, MJI0LAJeH CEKTOPOB
U CErMEHTOB.

Boruncnsate miomanu ¢uryp, BKIIOYAIOUINX AJIEMEHTHI OKPYXHOCTH (Kpyra).

Haxonuts muioniaam B 3aja4ax peabHON KU3HU

Pa3bupars npumepsl, WILTIOCTPUPYIOLTNE MOHATUS ABHXKEHUS, IIEHTPOB M OCE CUMMETPHH.

@opMyIHpOBATH ONPEACIICHNS NapAIIIENBHOIO MEPEHOCA, IOBOPOTA U OCEBOM CUMMETPHHU.

BrIBOIMTE HX CBOMCTBA, HAXOIUThH HEMOABUKHBIE TOUKH.

Haxoauth HeHTpsl U 0cu CUMMETpUi IpocTerux uryp.

[IpuMeHATH MapajuieabHbIN IEPEHOC U CUMMETPHIO NPU PEIIEHUN F'€OMETPUYECKUX 3a]1a4
(pa3Oupatb npumepsb!).

Hcnonp30Bath A7 MOCTPOEHUS U UCCIIEA0BAHUN LHU(PPOBBIE PECYPCHI

OnepupoBaTh  NOHATUAMH:  (QUrypa, TOYKa, IpsMas, Yrojd, MHOIOYIOJIbHUK,
paBHOOEIPEHHBIH U PABHOCTOPOHHUHN TPEYrOJIbHUKH, MPSIMOYIOJIbHBIN TPEYrOJIbHUK, MEIUaHa,
OuccekTpuca M BBICOTa TPEYroJIbHUKA, Napaiierorpamm, poMO, NPSIMOYTOJIBHUK, KBajpart,
Tpameuusi; OKpPYXKHOCTb, KacaTelbHas; pPABEHCTBO M MojaoOue ¢Uryp, TpeyrojabHHUKOB;
MapaJUICIbHOCT M NEPIECHIUKYJISIPHOCTD MPSAMBIX, YroJl MEXKIY HPSIMBIMH, CHMMETPHS
OTHOCHUTEJILHO TOYKH U NIPSIMOM; JUINHA, PACCTOSIHAE, BEJMYMHA YIJIa, IUIOAAb, IEPUMETD.

Hcnonb3oBatk GopMysibl: IepUMETpa U IUIOLAAN MHOTOYIOJIbHUKOB, JUIMHBI OKPY’KHOCTH U
IUIOIIAH Kpyra, 00bEMa MpsIMOYTOJIbHOTO Mapajuleenunesa.

OnepupoBaTh NOHATHAMHU: IPSIMOYIOJIbHAS CUCTEMa KOOPAUHAT, BEKTOP; UCIOIb30BaTh ITH
HNOHATHUSA Ul NPEACTaBJICHUS JAHHBIX U pEIIeHHs 3ajJad, B TOM 4YUCIE U3 APYrHMX Yy4eOHBIX
IIPEIMETOB.

Pemarte 3amaunm Ha IOBTOPEHME OCHOBHBIX IOHATHM, WIIIOCTPALUIO CBSA3EH MEXKIY
pa3UYHBIMU YacTAMHU Kypca. BeiOupars MeTos Uil peleHus 3a1aqm.

Pemats 3a1aun U3 NOBCETHEBHOM KU3HU

CUCTEMA OLIEHKH JTOCTUXKEHUM OBYUAIOIMUXCSA
JU1sl OLIeHKHU IOCTUKEHUH ydaluxcsl IPUMEHAETCs MATHOAUIbHAS CHCTEMa OLICHUBAHUSL.
1. Onenka NUCbMEHHBIX H KOHTPOJILHBIX PA00T 00y4aroIuxXcs M0 reOMeTpHH.
Ommemxa «5 cmasumcs, eciu:
1) paboTa BBINOIHEHA MTOJHOCTHIO;
2) B JIOTUYECKUX PACCYKIECHUAX U 000CHOBAHUM PELIEHUs HET MPOOEIoB U OMNOOK;
3) B peleHHMM HeT MaTeMaTMYeCKMX OIIMOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIHMCKAa,
KOTOpast He SIBJIETCS CIEeJICTBUEM HE3HAHMsI WM HETIOHMMAaHUs y4eOHOro MaTepHaa).
Ommemka «4» cmaeumcs, eciu:
1) paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHUS ILIarOB PEIICHUs] HEJJOCTATOUHBI (€CIU
yMeHHUE 000CHOBBIBATh PacCyXA€HUS HE SBISIIOCH CIEIMATBHBIM 00bEKTOM MTPOBEPKH);



2)I0MyIlEeHbl OJIHA OHIMOKAa WM €CTh JiBa — TPU HEAOuUETa B BBIKIIAJKAX, PHUCYHKAX,
gepTekax wiu rpadukax (ecmu 3T BHABI pabOT HE SIBISUTUCH CIEIHUATBHBIM OOBEKTOM
IIPOBEPKH).

Ommemxa «3» cmasumcs, eciu:

1) momymieHo Oojee OMHOW OMIMOKK WM OoJjiee TBYX — TPeX HEAOYETOB B BBIKIIAJKAX,
gepTexkax WM Tpadukax, HO oOydarommiicss oOmamaeT oO0s3aTeNbHBIMA YMEHHUSIMHU 10
IIPOBEPSIEMOM TEME.

Ommemxa «2» cmasumcs, eciu:

1) nmomymieHsl CyIIECTBEHHbIE OIIMOKH, TOKa3aBIIME, YTO OOydYarolmuiics He oOiamaer

00s13aTeNTbHBIMA YMEHHUSIMH T10 JIAHHOHM TeMe B TIOJTHOM Mepe.
Ommemxa «1» cmasumcs, ecnu:
1)paboTa mokaszana MoJHOE OTCYTCTBHE y 00yJaromerocs: 00s3aTebHbIX 3HAHUN U yMEHUI
10 TIPOBEPSEMON TEME WJIU 3HAUNTEIbHAs YacTh Pa0OTHI BHITIOJIHEHA HE CAMOCTOSITEIBHO.
Y4uTens MOXKET TOBBICHTH OTMETKY 3a OpPUTHHAIBHBIA OTBET HAa BOMPOC HITU
OpPUTMHAJILHOE PEIEeHHE 3a/layd, KOTOpPhIE CBUICTEIBCTBYIOT O BBICOKOM MAaTeMaTHYECKOM
Pa3BUTUHU 00YYArOIIETOCs; 3a pelieHue 0ojiee CIOXKHOM 3a/Jauyu WM OTBET Ha 00Jiee CIOXKHBIN
BOIIPOC, TMPEIOKEHHBIE 00YJarONIeMyCsl JOMOTHUTEIHHO TMOCIE BBIIOTHEHUS UM KaKHX-JTH00
JPYTUX 3aJaHUM.
2.01eHKa YCTHBIX OTBETOB 00Y4YAKOILIUXCS 110 TeOMETPHH
Omeem oyenusaemcs OmmMemKou «3», eciu y4eHuK:

1) TOJHO pacKpbLI COJEpXKaHWE Marepuana B 00beMe, MPEAyCMOTPEHHOM MPOrPaMMON U
Y4eOHUKOM;

2) M3JI0KKUJ  MaTephall TPAMOTHBIM  S3BIKOM, TOYHO HCIOJNB3YS MaTeMaTHYEeCKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B OTMPEIEIEHHOM JIOTHYECKON MOCIe0BaTEIbHOCTH;

3) MpaBUIIBHO BBIMIOJHUI PUCYHKH, YePTEXKH, TPAadUKH, COMYTCTBYIOIINE OTBETY;

4) moka3zajl yMEHHE HJUTIOCTPHPOBATH TEOPUI0 KOHKPETHBIMH MPUMEpPAMHU, MPUMEHSTH €€ B
HOBOM CHUTYyallMu MIPH BBIIOJHEHUH MPAKTUYECKOTO 3a/1aHus;

5) MpoAEMOHCTPUPOBA 3HAHWE TEOPUU paHEe H3YYCHHBIX COIMYTCTBYIOIIUX TEM,
c(OpPMUPOBAHHOCTh M YCTOWYMBOCTH UCIOJB3YEMbBIX IPU OTBETE YMEHUI U HaBBIKOB;

6)0oTBEYAN CAaMOCTOSITENbHO, 0€3 HABOAALIUX BOIIPOCOB YUUTEIS;

7)BO3MOXKHBI OJJHA — JBE HETOYHOCTH IPHU OCBEUICHHE BTOPOCTENEHHBIX BOIPOCOB WJIU B
BBIKJIa/IKaX, KOTOPbIE YYCHHK JIETKO UCIPABUII IIOCIIE 3aMEUaHus yUUTEs.

Omeem oyeHusaemcs, ommemrou «4»,
eciu y0osiemeaopsien 6 0CHOBHOM MpedOBAHUAM HA OYEHKY «3», HO Npu d9Mom umeem oOuUH
U3 HedoCMamKo8:

1) B WM3JIOKEHUHW [OMYIIEHbl HEOOJbIINe MPOOEbl, HE MCKA3UBIIEE MAaTEeMaTHYECKOES
coJiep>KaHue OTBETA;

2) IOMyIIEeHbl OJUH — JBa HEJOYETa MPU OCBEIICHHMH OCHOBHOTO COJICPKAHHUS OTBETA,
WCIIPABJICHHBIC [IOCIIC 3aMEYaHUs YUUTEs;

3) momyiieHbl omMOKa WM Oojiee JABYX HEIOYETOB TPH OCBEIICHUH BTOPOCTEIICHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKAX, JIETKO MCIPABIICHHBIC MOCIE 3aMEUYaHUS YUUTEI.

Ommemxa «3» cmasumcsi 8 C1e0yIOuuUx CLyuasx:

1) HemoJIHO PaCKPBITO COJAEP)KaHWE MaTepHaia (coaepKaHue U3JI0KEHO GparMeHTapHO, HE
BCer/ia TMOCJeI0BaTEeNbHO), HO MOKa3aHo 00Iee MOHMMaHUe BOMPOca M MPOJEMOHCTPUPOBAHBI
YMEHHUSI, TOCTaTOYHBIE JIJIsl YCBOCHUSI MPOTPAMMHOTO MaTepuana;

2) AMENUCh 3aTPYJAHEHHs] WA JOMYIIeHbl ONIMOKH B OMpPEACICHUH MaTeMaTHUCCKON
TEPMHUHOJIOTHH, YepTEeKaxX, BBIKIAJKAX, HWCIPABICHHbIE TOCIE HECKOJbKUX HABOJISAIINX
BOIIPOCOB YUHTEJIs;

3) yU4EeHUK HE CHpaBUJICS C MPUMEHCHHEM TCOPUH B HOBOW CHUTYAIlMH TPH BBITOJHECHUU
MPAKTUYECKOTO 3aJaHus, HO BBITIOIHII 3aJaHus 00s3aTeILHOTO YPOBHS CIOKHOCTH MO JTaHHOM
TEME;



4) ipu  JOCTaTOYHOM 3HAaHUM TEOPETHYCCKOrO MaTepHaja BbISIBICHA HEJIOCTATOYHAS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHI M HaBBIKOB.

Ommemxa «2» cmasumcsi 8 Cie0yIowux CLyuasx:

1) He pacKphITO OCHOBHOE COJICp)KaHKHe y4eOHOTO MaTepHraia;

2) 00HapY)KCHO HE3HAHHUE YUYCHHUKOM OOJIbIIeH HIIM HauOojee BaKHOM 4acTh y4eOHOTro
Marepuana;

3) momyiieHbl OMIMOKA B OINMPEACICHUH TMOHSATHH, MPU HMCIOJb30BAaHHMH MaTeMaTHUCCKOU
TEPMHHYOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BBIKJIAIKAX, KOTOPbIC HE HCIIPABICHBI
MOCJIE HECKOJIBKUX HABOISIIUX BOIIPOCOB YUUTEIIS.

Ommemxa «1» cmasumcs, ecnu:

1) yueHHMK 0OHAPYKHJI TIOJHOE HE3HAHNE M HEMOHUMAaHNUE U3y4aeMOoro yueOHOro MaTepuraa

WJTM HE CMOT OTBETUTH HU Ha OJIMH W3 MOCTABJIEHHBIX BOIPOCOB M0 U3YYEHHOMY MaTepuaiy.
HToroBas oueHka 3HaHUI, YMEHUI U HABBIKOB

1. 3a yueOHyI0 4YeTBEpPTh U 3a T'OJ 3HAHMS, YMEHUS U HABBIKHM YYAIIUXCS TT0 MAaTEMaTHKE
OIIEHUBAIOTCS OJTHUM OajlioM.

2. OcHOBaHUEM JIsI BBICTABJICHUSI UTOTOBOM OIIEHKU 3HAHUH CITY)KaT pe3yIbTaThl
HaOJI0ICHUI yUuTeNs 3a OBCEIHEBHOM pabOTOI yUEHUKOB, YCTHOTO OMPOCa, TEKYIINX U
WUTOTOBBIX KOHTPOJBHBIX pab0oT. OHAKO MOCIEIHUM MPUAACTCS HAMOOJbIIIee 3HAUCHUE.

3. Ilpu BBICTaBIEHUM MUTOTOBOM OLEHKH YYHUTHIBAECTCS KAaK YPOBEHb TEOPETHUYECKUX 3HAHUUI
YYCHHKA, TaK W OBJAJICHUE UM MPAKTUYECKUMH YMEHUSMH W HaBbIKaMu. OJHAKO YUYEHUKY HE
MOXET OBITh BBICTABJICHA IOJOKUTEIbHAs WTOTOBAsl OIlEHKA IO MaTeMaTHKe, €CIH BCE WU
OOJILITMHCTBO €r0 TEKYIHMX OOYyJarolmuX ¢ KOHTPOJBHBIX pabOT, a TakkKe HTOroBas
KOHTpOJIbHAasT paboTa OIICHEHBI KaK HEYAOBJIETBOPUTEIbHBIC, XOTS €ro YCTHBIC OTBETHI
OLICHUBAJIUCH TOJIOKUTEIIBHO.

OueHka npoekTHo padoThl.

Otrmerka «5»

1. TIpaBUIBHO MOHSTHI 11€J1b, 33J]a41 BBITIOJIHEHUS ITPOEKTA.

2. Co0OmrofieHa TEXHOJIOTUS UCTIOJTHEHUS ITPOCKTA.

3. IlposiBieHbI TBOPUYECTBO, MHUIIMATHBA.

4. IlpenbsaBICHHBIA TPOAYKT AEATEIBHOCTH OTIMYAETCS BHICOKUM KAaue€CTBOM HCIIOTHEHHUS,
COOTBETCTBYET 3asIBJICHHOMN TEME.

Ormerka «4»

1. IIpaBUIbHO MOHSATHI 11€J1b, 33Ja4H BBINIOJHEHUS [TPOEKTA.

2. CobmrofieHa TEXHOJIOTUS UCIIOJTHEHHS TPOEKTa, HO JIOMYIICHbl HE3HAUYNTENIbHbIE OLINOKH,
HETOYHOCTU B 0(POPMIICHUHU.

3. IIposiBIEHO TBOPYECTBO.

4. IlpenbsBICHHBIA TPOIYKT AEATEIBHOCTU OTJIMYAETCS BBICOKMM Kaue€CTBOM HCIOJHEHUS,
COOTBETCTBYET 3asIBJIEHHOMN TEME.

OT1merka «3»

1. IIpaBHJIbHO OHSTHI LIETb, 33a41 BBINOJHEHUS IPOCKTA.

2. JlomyiieHbl HapyIIEHUS] B TEXHOJIOTUU UCTIOTHEHHS MPOEKTa, €ro 0(POPMIICHUU.

3. He nposiBneHa caMOCTOSITEIBHOCTh B UCIIOJTHEHUH TIPOEKTA.

OTmeTka «2»

1. IIpoekT He BBINIOJIHEH UM HE 3aBEPLIEH.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
N HauMeHoBARMe KoanuecTBo 4acon DJIeKTPOHHBbIE
(uudpossbie)
n/ pa3aeyioB M TeM Konrpouin- IIpakTHyeckue
Bcero oOpa3oBaTtejibHbIE
I NMporpaMMal Hble padoThI padoThbI
pecypcsl
[Ipocreimme
reOMETPUYECKHE
(burypsl U UX bubnuorexa [JOK
CBOJICTBA. 14 https://m.edsoo.ru/7f4
Wzmepenne 15e2e
T€OMETPUUECKHUX
BEJIMYUH
bubmmorexa [{OK
TpeyroynbHuKH 22 1 https://m.edsoo.ru/7f4
15e2e
IT
. af;zf:i““;ea Bu6miorexa [JOK
pHOB > M 14 1 https://m.edsoo.ru/7f4
7 15e2e
TpEeYrojJbHUKa
O
B KPYHHOCTE H bubnuorexa [JOK
P 14 1 https://m.edsoo.ru/7f4
I'eomerpuuecku
15e2e
€ TIOCTPOEHUs
[ToBTOpEHME, bubmuorexa [JOK
0000eHne 4 1 https://m.edsoo.ru/7f4
3HAHUH 15e2e
OBILEE
KOJIMYECTBO
YACOB I10 08 4 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosauyecTBO yacon DJIeKTPOHHBbIE
Ne HaumenoBanue
KoHTpoib- (uudposbie)
n/ pa3aeyioB U TeM [MpakTuyeckue 6
u OPOrpaMMEI Bcero HBIE paﬁoTbl oopa3oBaTejIbHbIE
padoThI pecypcehbl
YeTbIpEXyroyibHU Bubmuorexa LIOK
1 12 1 https://m.edsoo.ru/7f4
KH 1718
Teopema daneca
11 Te0peMa o bubnuotexa [JOK
2 HPOTIOPLHOHAILH 15 1 https://m.edsoo.ru/7f4
BIX OTPE3Kax, 17018
MOJ00HbBIE
TPEYroJIbHUKA
IImomane.
Haxoxnenne
IIoIIaaei bu6moreka [IOK
3 TPEYrOJLHUKOB U 14 1 https://m.edsoo.ru/7f4
MHOTOYTOJIbHBIX 17e18
¢duryp. [Tnomann
Mo00HBIX pHUTyp
12:;;:)13 . bu6mmoreka [JOK
4 AT 10 1 https://m.edsoo.ru/7f4
17e18
TPUTOHOMETPHUU
Vrisl B
OKPY>KHOCTH.
Brucanzsie u
OIMCaHHbIC bubmuoreka [JOK
5 YETBIPEXYTOJbHHUK 13 1 https://m.edsoo.ru/7f4
u. KacarenbHele K 17e18
OKPY>KHOCTH.
Kacanue
OKPYKHOCTEH
[ToBTOpEHuUE, bu6mmoreka [JOK
6 00o01IeHne 4 1 https://m.edsoo.ru/7f4
3HAHWH 17el18
OBIIEE
KOJIMYECTBO
YACOB I10 68 6 0

I[TPOTPAMME
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18

9 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHnoBanue
KonTpoasb- (uudposbIe)
n/ pa3iesioB U TeM IIpakTHuyeckue
0 HpOIpPaMMbI Bcero HBIE paGoTh: o0pa3oBaTte/ibHbIE
paﬁoTbl pecypcehbl
Tpuronomerpus.
Teopenst bu6mmoreka [{OK
1 :ZIC{HHYCOB 1 16 1 https://m.edsoo.ru/7f4
YCOB. lal2c
Pemienue
TPEYrOJLHUKOB
[IpeoGpa3oBanue
mo00us. bubnuotexa [JOK
2 Merpudeckue 10 1 https://m.edsoo.ru/7f4
COOTHOIIIEHHS B lal2c
OKPY>KHOCTH
bu6moreka [IOK
3 BekTopst 12 1 https://m.edsoo.ru/7f4
lal2c
JlexapToBBI bu6moreka [IOK
4 KOOpJMHATHI Ha 9 1 https://m.edsoo.ru/7f4
IUIOCKOCTH lal2c
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
JmnHa bu6mmoreka [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f4
TJIOIA b KpyTa. 1al2c
Brruncienue
wIonaaei
bubmuoreka [JOK
6 Apmreris 6 https://m.edsoo.ru/7f4
TIJIOCKOCTH lal2c
ggjg;i:;te’ bubnuoreka IIOK
7 CI/ICTeMaTI/IB;II_[I/I}I 7 2 https://m.edsoo.ru/7f4
y lal2c
3HaHUH
OBUIEE
KOJIMYECTBO 68 5
YACOB I1O0
I[TPOI'PAMME
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