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HOACHUTEJIbHASA 3AIIUCKA

ApnantupoBaHHass pabouas mnporpamma 1o Kypey «['eomerpus» TSt
oOyyJaromuxcs ¢ 3aJepKKoi Tcuxudeckoro paszsutusi (manee — 3IIP) nHa ypoBHe
OCHOBHOTO 00111eT0 00pa3oBaHus pa3paboTaHa Ha OCHOBE:

-denepanbHoro 3akoHa oT 29 nexabpst 2012 roga Ne 273-03 «O06 obpazoBaHUU
B Poccuiickon denepanum» ¢ JOIOTHEHUSIMU;

-OenepalibHOr0 roCyIapCTBEHHOIO 00pa30BaTENbHOTO CTaHAAPTa OCHOBHOIO
oOmiero o0pa3oBaHUs OOYYAIOMIMXCA C OIPAHUYEHHBIMH BO3MOXXHOCTSAMH 30POBBS
(ITpuka3z MunuctepcTBa oOpazoBaHusi U Hayku Poccuiickoit deneparuu ot 31 mas
2021 r. N 287);

-OenepaibHOM  aIaNTUPOBAHHON  00pa30BaTENIbHOW MPOrpaMMbl  OCHOBHOT'O
obmero oOpa3zoBaHus JJii OOYyYarOUIMXCS C OrPaHUYCHHBIMU BO3MOXKHOCTSIMU
310pOBbsl, YTBEPXKIACHHas IpukazoM MuHucrtepcrBa Ilpocsemenus Poccuiickou
Oenepanyu Ne 1025 ot 24.11.2022 ropa;

-CanlluH 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTUYECKHE TpeOOBaHUS K
OpraHu3alusM BOCHOUTaHUS H OOYyYEHHs, OTAbIXa U O3J0pOBJIECHUS JIeTed W
MOJIOJIEKI;

-CanlluH 1.2.3685-21 «l'uruennyeckue HOPMATUBBI W TpeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTU U (M) OE3BPEIHOCTH IS YesloBeKa (PaKTOPOB CPEIb
oOUTaHUSAY.

- VYcraba KOVY «VYpaiickas 1IKojga-“UHTEpHAT JJIA  OOYYArOIIUXCS €
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 310pOBbsi». C y4ETOM paclpeiereHHbIX M0 KiaccaM
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS AJANTUPOBAHHOW OCHOBHOM 00pazoBaTelbHOMN
OporpaMMbl  OCHOBHOTO  00ImIero o0pa3oBaHUs OOYYaIOIIMXCA C  3aJIEPIKKOM
NICUXUYECKOro pa3BuTusi. B pabouell mnporpamme ydTe€Hbl HUAEHM M TOJOXKEHUS
Konnenmuu pa3Butrs MmaTeMaTuueckoro oopa3oBanus B Poccuiickoit deneparuu.

[Iporpamma mnpeaycMaTpuBaeT HCIOJB30BaHUE ydeOHHMKa «Ieomerpus» 7-9-e
KJacchel, 0a30BbIil ypoBeHb. ABTOpHI: JI.C.ATanacsH, B.®. byry3or, C.b.KagomiieB u
Jp. ¥ METOIUYECKOro mocodus (reometpus 7-9 ki, 6a30BbIi yPOBEHB) IO IPEAMETHON
nuHnn yueOHukoB 1o reomeTpun JI.C. Artanacsna, B.®. byry3ora, C.b.Kagomiiera u
np..Mocksa «IIpocsemnienue»2023.

O0mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

VYyeOnpiii  mpeamer «MaTemMaThkay BXOAUT B NIPEIMETHYIO  00JacTh
«Marematuka u wuH(popmaTuka». OH CIOCOOCTBYET pa3BUTHIO BBIYHCIUTEIHHOM
KyJIbTYpbl ¥ JIOTHYECKOTO MBIIUICHUSA, (HOPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS
ANTOPUTMAaMH, a TaKKe MPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON >km3HU oOyvarommxcs ¢ 3I[IP. VYyeOHblii mpenmer pa3BUBaeT
MBIIIJIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHWe, (PYHKIMOHATBHYIO T'PaMOTHOCTD,
YMEHUST BOCIIPUHUMATh U KPUTUUYECKH aHAIM3UPOBATH HHPOPMAITHIO, TIPEICTABICHHYIO
B Pa3IUYHBIX OpMax.

OOyueHune maTeMaThke Ja€T BO3MOXKHOCThH pa3BUBaTh y oOywaromuxcsa ¢ 3I1P
TOYHYI0, pallMOHAJbHYI0 W HH(POPMATUBHYI pe4yb, YMEHHUE OTOMpaTh Haubosee
MOAXOASIIME S3BIKOBBIE, CHMBOJIMYECKHE, TpaUUYECKHE CpPEelICTBA MJIA BBIPAKECHUS

2



CYXKICHUM U HArJsJHOTO X MPEICTaBICHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOILEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
aBigercss oOlee 3HAKOMCTBO C  METOJAMHM  MO3HAHUSA  JICMCTBUTENBHOCTH,
MPEACTaBICHUE O MPEAMETE U METOJAaX MATEMATUKH, UX OTIMYUI OT METOJIOB APYIHX
€CTECTBEHHBIX U TYMAHUTAPHBIX HayK, 00 0COOEHHOCTAX MPUMEHEHUSI MATEMATUKH JIJIS
pEelIeHUs] HAy4YHbIX M MPUKIAJAHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTH4ecKoe
oOpa3oBaHKEe BHOCUT CBOM BKJIaja B pOpMUpOBaHHE OOIIEH KyJIbTyphl UEJIOBEKA.

N3yyenne MareMaTWKH TakXKe CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHUIO

YeJIoBEKa, MOHUMAHUIO KpacoTbl M H3SALIECTBA MaTeMaTHUYECKUX pPacCyKICHUH,
BOCHPUATHIO TEOMETPUUECKUX (POPM, YCBOCHHUIO UIEU CUMMETPHH.
[Iporpamma oTpaxkaer cojep:kaHue oOydeHusl npeameTry «MaTemMaTuka» C ydyeTom
0co0BIX 00pazoBaTeNbHBIX NoTpedHOcTel oOyuaromuxcsa ¢ 3[IP. OBnagenue yueOHbIM
npeameTom «MaTeMaThKa» MpeICTaBISIET ONPEAECICHHYIO CIIOKHOCTD ISl YYAIIUXCs ©
3IIP. ¥V obyuatoutuxcs ¢ 3[1P nanbonee BbIpakeHbI OTCTaBaHUSI B PA3BUTHUU CIIOBECHO-
JOTUYECKUX (HOPM MBIILIEHHUS, TOATOMY a0CTpaKkTHbIE U OTBJICUYECHHbIE KATETOPUH UM
TPYJAHOIOCTYNHBI. B Toe BpeMs mpu creruaibHOM O00y4eHUH O0ydaromuecs MOTYT
BBIMIOJHATh 3aJaHus 1o anroputMy. OHHM BOCHPUMMYMBBI K TOMOIIHU, MOTYT
BBIMIOJTHUTh TEPEHOC Ha AaHAJIOTMYHOE 3aJlaHhe YCBOEHHOTO Crocoba perieHusl.
CHKeHrEe pa3BUTUSL MBICIUTENBHBIX OMEpaluii W 3aMeIJieHHOE CTaHOBJICHUE
JIOTUYECKUX JEHUCTBUN MPUBOIAT K HEAOCTATOYHOW OCMBICICHHOCTH COBEpIIAeMbIX
yuyeOHBIX JeHcTBHA. Y  0OydaromMXCs 3aTPyJHEHbl CUETHBIE  BBIUMCIICHUS,
IPOU3BOAUMBIE B yME. B MUCHbMEHHBIX BBIYMCICHUSAX OHU MOTYT IPOITYCKaTh OJWH U3
IPOMEXYTOUYHBIX 1IaroB. [Ipu paGote ¢ YMCIOBBIMU BBHIPAKEHUSIMHU, BBIUUCICHUEM HX
3HAYEHUSI MOTYT HE YAEP>KHBaTh MPAaBWIbHBIN NOpsAOK neiictBuil. Ilpu ynpoinenun,
npeoOpazoBaHuu BblpaxkeHuil ydamuecs ¢ 3IIP He mMoryT caMoCTOSITENIbHO MPUHSTH
peuIeHrne O MOCIEA0BATEIbHOCTH BBIMOJIHEHUS ACHCTBUA. KOHKPETHOCTh MBIILICHUS
OCJIOXKHSIET YCBOCHHS HaBbIKA PELICHUS yPAaBHEHUN, HEPABEHCTB, CUCTEMbl YPaBHEHHUI.
M MatoocTyImHO coBepIlIeHHEe 00OPAaTUMBIX OIIePAITHi.

Huzknit  ypoBeHb  pa3BUTHA  JIOTUYECKUX  ONEpalMd, HEIOCTATOYHAS
00OOIIIEHHOCTh  MBIIUICHUS  3aTPYIHAIOT U3y4eHHEe TeMbl «DyHKIUN»: TMpHU
orpeaeneHNH GYHKIIMOHATBHON 3aBUCUMOCTH, TIPU OMMCAHUU IpaUuecKoil cCUTyaluu,
UCIIOJIb3YSI TEOMETPUUYECKHH, anreOpanyeckuid, (QyHKIMOHATIBHBIA s3bIkH. Hepemko
yyaliecs He BUAST Pa3sHULIBI MEXAY 00JIaCThIO ompeneieHus QYHKIUU U 00JacTbIO
3HA4YCHUMN.

Pemenne 3amau compsikeHO € TPYAHOCTSMU OQOPMIICHHS KpaTKOM 3aIucw,
NPOBECHUS aHAJIK3a YCIOBHS 3a/layM, BbIIEICHUs cyliecTBeHHOro. OOyuaromuecs ¢
3IIP 3aTpynHAIOTCS claenaTh yMO3aKIOUEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT  HEpalMOHAIbHBIE  CHOCOOBI  pEIIeHHs, MHOTJAa  OTrPaHUYMBAIOTCS
MaHUIYJSILHUSAMU C YHCIAMU.

I[Ipy wu3ydyeHHMM TeOMEeTpHUEeCKOro wmartepuana oOyvatommecs ¢ 3IIP
CTAIKUBAIOTCS  C  TPYJHOCTBIO  J€JaThb  JIOTMYECKUE  BBIBOJBI,  CTPOMUTH
MOCJIeIOBATENbHbIE pacCykaeHus. HenmpouHble 3HaHUSI OCHOBHBIX TEOPEM I€OMETPHH
NPUBOJUT K OIIMOKaM B PEIIEHUWU TeoMeTpuueckux 3anad. OOydaromuecss MOryT
MOJMEHUTH (POpPMyIly, HENPABUIBHO NPUMEHUTH TeopeMy. K ceppe3HbIM ommbOkam B
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pelieHnu  3a]ad  TOPUBOAAT  HEJOCTATOYHO  Pa3BUTBIE  MPOCTPAHCTBEHHBIC
npeacTaBieHus. VM CII0)KHO BBIMIOTHUTH YEPTEX K YCIOBHIO, B MUCHMEHHBIX paboTax
OHHU HE MOTYT IPUBECTU OOBSCHEHUE K UEPTEKY.

To4yHOCTH 3amIOMUHAHUS ¥ BOCTIPOM3BEACHUS yUeOHOTO MaTepuaia CHIKEHBI 1O
OpUYuHEe CIabOCTH MHECTHYECKOW JEATEIbHOCTH, CYKEHUS o0beMa MaMsTy.
Oo6yuatomumesa ¢ 3IIP tpeOyeTcst Oomnple BpeMEHU Ha 3aKperuieHHe MaTepuarna,
aKTyanu3alus 3HaHUH TI0 OTOpe MPHU BOCIIPOU3BEACHUU.

Jlis mpeoioeHus TPYAHOCTEN B M3yYeHHH y4eOHOTro mpenmMera «MaTeMaTHKay
HeoOXxoauMa ajanTaius oO0beMa U XapakTepa ydeOHOro marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTAM yuammxcsi ¢ 3[IP. Crnexgyer yueOHBIH MaTepuan
NPEMOJHOCUTh HEOONBIIUMHU TOPLUUSIMH, YCIOXKHSIS €ro TOCTENEHHO, H3BICKUBATH
CrocoObl  amanTalMyd  TPYAHBIX  3aJaHMif, HEKOTOpble TEMBbI JaBaTh  Kak
O3HAKOMHTEIbHBIC; MCKIIOUATh OTACIbHBIC TPYIHBIC T0KA3aTEIbCTBA; TEOPETHUCCKHIA
MaTepuan PEKOMEHIYETCS HW3y4aTh B TMPOLECCE MPAKTUYCCKOW ACSITENBHOCTH TIO
pemenuto  3amad. OpraHuyeckoe €IWHCTBO  MPAKTUYECKOW W YMCTBEHHOM
JCSATENFHOCTH Y4YalllUXCs Ha YpOKaX MAaTeMaTHUKH CIIOCOOCTBYIOT TIPOYHOMY |
CO3HATEIHLHOMY YCBOCHHIO 0a3MCHBIX MaTEMAaTHYECKUX 3HAHUN M YMEHUI.

Hesun u 3a7aun u3y4yeHus y4e0Horo npeamera «MareMaTuka

[TpuoputeTHRIMU yeamu 00ydeHUsI MaTeMaThKe B /—9 Kitaccax SBISIOTCS:
dbopMuUpoBaHUE IIEHTPAJTBHBIX MAaTeMAaTHUYECKUX TMOHATUH  (YHMCIIO, BEJIMYUHA,
reoMeTrpuyeckas (urypa, nepemMeHHasi, BEPOATHOCTb, (YHKIUS), OOECIeYMBAIOLIUX
IPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa3oBaHUsl 00YyJarOUUXCs
c 3I1P;

nonaBenenue obydaromuxcs ¢ 3[IP Ha MOCTYymHOM [JIsi HUX YpOBHE K OCO3HAHUIO
B3aUMOCBSA3M MAaTEMATUKU U OKPYKalOLIEro MUpa, MOHUMAHUE MAaTEMATHKU KakK YacTU
oO11el KyJIbTYphl YEJIIOBEUECTBA;

pa3BUTHE HWHTEJUICKTYaJbHBIX W TBOPUYECKUX crocoOHocrel oOyuarommxcs ¢ 3IIP,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBILIJICHUS,
MHTEpECa K U3YUCHUIO MAaTEMATUKU;

dbopmupoBanue  (QYHKIIMOHATBHONM  MAaTeMaTHUYECKOW  TPaMOTHOCTH:  YMEHHS
pacno3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEANbHBIX JKU3HEHHBIX CHUTYallUSIX W TPHU W3YYCHUHU JPYTUX YYEOHBIX IPEIMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyImupoBaTh HX Ha SA3BIKE
MAaTEMaTHKA M CO3/1aBaTb MAaTeMaTHUYECKHE MOJEIU, IPUMEHATbh OCBOCHHBIN
MAaTEeMaTHYECKUM ammapar JJjsi pPEUIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX — 3aj1ad,
MHTEPNPETUPOBATH U OLICHUBATH MTOJIYUYEHHBIEC PE3YJIbTATHI.

JlocTkenune 3TUX 1eeit 00eCIeYnBaeTCsl PEIICHUEM CIEAYIOINX 3a0ay.:
dbopmupoBath y obydaromuxcs ¢ 3[1P HaBbIKK yueOHO-ITO3HABATEIIBHOU JICSITCIIHHOCTH:
MJIAaHUPOBAHKUE PAOOTHI, TOUCK PAIMOHAIBHBIX IYTEH €€BBITIOIHEHUS, OCYIICCTBICHUS
CaMOKOHTPOJIA;

CrocoOCTBOBaTh  WHTEUIEKTYaJlbHOMY  pa3BUTHUIO,  (OPMHUPOBATH  KAdyecTBa,
HEOOXOJUMBbIE YEJOBEKY [JIsi TMOJHOIEHHOM >KM3HM B COBPEMEHHOM OONIECTBE,
CBOWCTBEHHBIE MAaTEMAaTUYECKOW JESITEIBHOCTH: SICHOCTU M TOYHOCTH MBICIIH,
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WHTYULIUU, TPOCTPAHCTBEHHBIX TNPEJCTABICHUN, CIIOCOOHOCTH K MPEOIOJICHUIO
TPYAHOCTEN;

dopMupoBaTh KIIOYEBBIE KOMIICTCHIIMHM YYal[MXCS B paMKax MpeAMETHOH objacTtu
«MareMmaTnka U ”HHOPMATHKA;

pa3BHUBaTh NOHATHIHOE MbIlLIeHUs oOyyatonuxcs ¢ 3I1P;

OCYIIECTBIISITh KOPPEKIHIO TIO3HABaTENbHBIX mporeccoB obyvaromuxcs ¢ 3P,
HEOOXOAMMBIX JIJISI OCBOSHUS IPOTPAaMMHOTO MaTepHasa o yaueOHOMY Kypcy;
npeIycMaTpuBaTh BO3MOXKHOCTh KOMIICHCAIIMM OOpa30BaTENbHBIX Je(UIMTOB B
OCBOEHHUH MPEIIIECTBYIONIETO MPOrpaMMHOr0o MaTepuana y obydarommuxcs ¢ 3P u
HEIOCTaTKOB B UX MaTeMaTUYECKOM Pa3BUTHUH;

c(hOpMHPOBATh YCTOWYMBBIN HHTEPEC YUAIIUXCS K IPEIMETY;

BBISIBIIATH U PA3BUBATh MaTEMaTHYECKHE U TBOPUECKHE CITOCOOHOCTH.

OCHOBHBIE JIMHMHM COJEpXKaHUS Kypca MaTeMaTHKH B 7-9 Kiaccax:
«ParmoHaabHbIE YKCIa U BBIYUCICHUN», «ANredpay («Anredpandeckrue BhIPAKESHUSI,
«YpaBHEHHS WHEPABEHCTBaY), «DyHKIMNY, «['eomerpus» («I'eomerpudeckue Gpurypsl
U WX CBOWCTBa», «M3MepeHHE TEOMETPUYECCKUX BEIUYHHY»), «BeposTtHocTh
CTaTUCTUKay». JlaHHBIC JTHHUM Pa3BUBAIOTCS TApaUICIbHO, KaXaas B COOTBETCTBUH C
COOCTBEHHOH JIOTMUKOW, OJTHAKO HE HE3aBUCUMO OJIHA OT JIPYrol, a B TECHOM KOHTAaKTe
u B3amMojeicTBun. KpoMe 53Toro, WX OOBEAMHSCT JIOTMYECKas COCTaBJISIONIAL,
TPaIUIIMOHHO MPUCYIIasi MaTEMATHKE U IPOHU3BIBAIOIIAS BCE MAaTEMAaTHIECKHUE KYPChI
conepxkarenbubie JuHUU. CdopmynupoBanHoe B DenepalibHOM TOCYAAPCTBEHHOM
o0pa3oBaTeIbHOM CTaHJIapTe OCHOBHOI'O 00IIEero oOpa3oBaHUs TpPeOOBaHHUE «YMETh
OIepUPOBATh MOHATHAMU: OINpe/esieHne, akCuoMa, TeopeMa, J0Ka3aTeIbCTBO; YMEHUE
pacno3HaBaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS, NPUBOJUTH TNPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHMS BBICKA3bIBAHHI OTHOCHUTCS KO
BCEM KypcaM, a (popMupoBaHHE JTIOTUYECKHX YMEHHUH pacrlpeessieTcsl Mo BCeM rojiaM
0o0y4eHUs Ha YPOBHE OCHOBHOTO 00IIIer0 00pa30oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJibTaTaM
OCBOCHUS AJanNTUPOBAHHOW paboueld MpPOrpaMMbl, paCHpeneN€HHBIM [0 ToJaM
o0y4eHUs, CTPYKTYPpUPOBAHO TaKhUM 0Opa3oM, 4YTOObBI KO BCEM OCHOBHBIM,
MPUHIIMITHAIBHBIM  BOTIpOcaM  OOydYaromiuecs 0Opalainuch HEOIHOKPATHO, YTOOBI
OBJIaJICHNE  MAaTEMaTUYECKUMH TOHATUSIMH ¥  HAaBBIKAMU  OCYIIECTBIISUIOCH
MOCJIEIOBATENBHO U MOCTYNATENbHO, C COOJIIOIEHUEM MPUHLIUIIA TPEEMCTBEHHOCTH, a
HOBBIC 3HAHUSA BKIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX TMPEICTaBICHUN
obyuatoutuxcs ¢ 3IIP, pacumpsas u yrinyonsas e€, oOpa3ys NpOYHbIE MHO>KECTBEHHbBIE
CBSI3H.

Oco0enHocTH 0TOOPA U agaNITAMU Y4eOHOI0 MaTepHaJja o MaTeMaTHKe
OOyuenue yuyebHOMY mpenMery «MaTemMaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIbHBIX YCIOBHUI ISl YCBOEHUS MPOTPAMMHOTO MaTepualia oOy4arouuMHUCS C
311P. bonpmioe BHUMaHUE yAENSETCS OTOOPY y4eOHOTO Marepuana B COOTBETCTBUU C
MPUHIUIIOM JOCTYMHOCTA MPH COXPAaHEHUU OOIIero 0a30BOro YpOBHS, KOTOPBIN MO
coAepKaHUI0 M 00BbeMy amantupoBad Jisi oOydaromuxcst ¢ 3[1P BcooTBeTCTBUU ¢ UX
0coObIMU 00pazoBaTeNbHBIMUA TOTpPEOHOCTSIMU. HeoOxoammo oOJeryuTh OBJAJICHUE
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Marepuasiom oOyuatromumucs ¢ 3IIP mocpenctBom ero netanbHOro OOBSCHEHUS C
CUCTEMATHYECKUM TMOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKM B NPHUMEHEHWH 3HAHW,
UCIIOJIb3Ysl MPUEMBI aKTyalnu3aluu (Bu3yajabHas Onopa, naMsTka).

ApnanTtupoBaHHas pabouasi mporpaMMa MpeaycMaTpUBAaeT BHECEHHUE HEKOTOPBIX
M3MEHEHHUI: YMEHbIIEHHE 00beMa TEOPETUUYECKUX CBEJCHUM, BBIHECEHHE OTIECIbHBIX
TEM, WIH LIEJIbIX PA3AEJIOB B MAaTEPHAIIbI 111 0030pPHOT0, 03HAKOMHUTEIBHOT'O U3yUYEHUSI.

N3menenusi nporpaMmmsl B /-9 kJaccax
T'eomempus

[IporpamMma npeaycMaTpuBaeT yJI€JICHUE OCHOBHOIO BHUMAaHUS MPAKTUYECKON
HAIPaBJIEHHOCTU Kypca, UCKIIIOYUB M YIPOCTUB HauOOJee CIONKHBIN 11 BOCHPUSIITHS
TeopeTuyeckud marepuai. Ha ypokax reoMeTrpuu HEOOXOJUMO MaKCUMAaJIbHO
UCIIOJIH30BaTh HAIBIAHBIE CPEACTBA OOydeHHUs, OOJIbIle MPOBOAUTH MPAKTUYECKUX
pabor ¢ yuamumucs, pemath 3aaadd. CTpoOuTh penieHue 3aaad Mpu MOCTOSHHOM
oOpallleHUH K HArJISIAHOCTH — PUCYHKAM M YePTEKaM.

O3HaKOMHUTENBHO JArOTCs TeMbI: «TeopeMbl M J10Ka3aTelbCTBO. AKCHOMBIY,
«/lokazatenbcTBO  OT  HPOTHBHOIO»,  «CylllecTBOBaHWE UM  €IWHCTBEHHOCTH
NEPHEHAUKYISApa K OpsIMoil», «MeTol TreoMeTpudeckux Mect», «MeTol yIBOEHUS
Meauanb», «Teopema Daneca U TeopeMa O MPONOPLHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay, «/3MeHeHne TPUTrOHOMETPUYECKUX (PYHKIHMI MPU BO3paCTaHUU
yraay, «DopMybl 171 paanyCcoB BIMCAHHBIX M OMMCAHHBIX OKPYKHOCTEW MPaBUIBHBIX
MHOT'OYT'OJIbHUKOB», «YPpaBHEHHE MpAMOi», «llBukeHue», «CBOICTBA IBUKEHUSY,
«TeopemMa 0 mpou3BEeNEHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOW.

YMEHBIIEHO KOJUYECTBO YacOB Ha u3ydeHUe TeM: «CUMMETpHUUYHbIE (DUTYpBHI.
OcCHOBHBIE CBOMCTBa OCEBOM CUMMETpUNY, «LIeHTpaIbHas CUMMETPUS»,

«ITapannensubiii mepeHocy, «IloBopor», «IIpeobpazoBanue momgodus. [Togobdue
COOTBETCTBEHHBIX 3JIEMEHTOB», «OCHOBHBIE 3a/Jlaud HAa MOCTPOEHUE C IOMOIUIBIO
UAPKYJISL W JIMHEUKW», «JleKkapToBbl KOOpAMHATBI HA IUIOCKOCTW», «Pemenne
TPEyronbHUKOBY, «[logobue Gpurypy.

Buabl pgestenbHocTn oOyuaromuxca ¢ 3IIP, o0yciaoBiaeHHbIe 0CO0BIMHU
o0pa3oBaTe/IbHHIMU MOTPEOHOCTSAMH U 00ecreYnBAIONIHE OCMBICJIEHHOE OCBOEHH
coaep:xaHusi oOpazoBanus mo Kypcey «I'eomerpus»

Conepxanue BHUAOB JedarenbHOCTH oOywatomuxcs ¢ 3[IP ompenmensercs wux
0coOBIMH 00pa3oBaTEIbHBIMU MOTPEOHOCTAMU. [IOMHMO IIUPOKO HUCIHOJIB3yEMBIX B
OOIT OOO o6mwux 11 BCeX OOYyYArOMIMXCS BUAOB JIEATEILHOCTH CIIEIYET YCHIHNThH
BUJIBI JICATEILHOCTA CHEU(UYHBIC JUTsl TAHHOW KaTerOpHWH JeTeH, 00ecCTieunBaroIIne
OCMBICIICHHOE€ OCBOEHHME COJepKaHUs OOpa3oBaHUs MO MPEIMETY: YCUJIEHUE
MpPEAMETHO-TIPAKTUYECKON JEATETbHOCTU C AaKTUBU3AIIMEH CEHCOPHBIX CHUCTEM;
4yepe0BaHUE BUOB JCSTEIbHOCTH, 33JICUCTBYIONIUX PA3JINUYHbIE CEHCOPHBIE CUCTEMBI;
OCBOEHHUE MaTepHaia ¢ OMOpOil Ha aJrOpPUTM; «IIOIIArOBOCTh» B U3YUYCHUH MaTepuana;
HCIIOJIb30BaHUE JOMOJHUTEIBHON BU3YaJIIbHOW OMOpPHI (CXEMbI, I1a0JOHBI, OMOPHBIC
Ta0JIuUIbl); PEYEBOM OTYET O MPOLECCE U Pe3ybTaTe JEATEIbHOCTH; BBIMOJIHEHUE
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CHeUUaNbHbIX  3aJaHuM, OOECNEeYMBAIOIMIMX KOPPEKLUUIO peryasiuud  y4eOHo-
MIO3HABATEJIBHOM EATENBHOCTH U KOHTPOJIb COOCTBEHHOI'O PE3YJIbTATA.

ApanTupoBaHHAsE TEMaTHYECKash U TEPMUHOJIOTMYECKAs! JIEKCUKA COOTBETCTBYET
OOII OOO0.

Hns oOyuvarommxcs ¢ 3IIP cyliecTBEHHBIM SIBISIOTCS MPUEMBI PaOOThI C
JEKCUYECKMM MaTepuanoM 1o npeamery. llpoBoautcs cnenuanbHas pabora IO
BBEJICHUIO B AaKTHUBHBIA CIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
N3yyaemble TEpMHHBI BBOJATCS Ha MOJUCEHCOPHON OCHOBE, 00s3aTelibHa BU3yallbHAs
MOJJIEPKKA, aJITOPUTMBbI pa0OThI C ONPEEICHUEM, OTIOPHBIE CXEMbI JJIsl aKTyaJlh3aluu
TEPMHUHOJIOTHH.

Mecto yyeOHOro npeamera «MareMaTuka» B y4eOHOM IUIaHe

B cootBerctBHM ¢ DenmepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO 00IIero oOpa3zoBaHusi ydeOHbIH mnpeaMer «MaremaTuka
BXOJUT B TPEAMETHYIO o00jacTh «MareMatnka W HWHPOPMATHKA» U  SBISICTCS
oOsi3atenbHBIM JiIs1 u3ydeHus. B 5-9 kmaccax yueOHBIN mipeamer «MatemaTukay
TPaAUIIMOHHO M3y4YaeTcsl B paMKax CICAYIOIIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematuka», B /-9 Kkiaccax — KypcoB «AnreOpa» (BKIHOYas SJIEMEHTHI
CTATUCTUKHU U TEOPHUH BEPOSTHOCTEN) U «I coMeTpusi».

Hacrosieit mporpamMmMoit npeaycMaTpuBaeTCsl BbIICJIICHHE B YUYEOHOM IJIaHE Ha
u3ydenue anredpsl B /-9 kiaccax 3 yueOHBIX yaca B HEJENIO B TEUEHUE KaKJIOro Toja
oOydeHusl, U3yuYeHrue reoMeTpur B 7-9 kiaccax 2 y4yeOHBIX yaca B HEJENI0 B TEUCHHE
KaXxJ10r0 rojga odydenusi, Bcero 510 yue6HbIX Haca.

Conmepkanre  yueObHOro  kypca  «['eomeTpusi»,  IpENCTaBIEHHOE B
AnantupoBaHHoi pabouedt mporpamme, coorBeTcTByeT D®I'OC OOO, OcHOBHOMU
o0pa3oBaTeIbHON MpPOTrpaMMe OCHOBHOTO o00Imero obpas3oBaHus, AdanTHPOBAHHON
OCHOBHOM  00pa3oBaTeIbHOM MpOrpaMMe OCHOBHOrO  oO0mIero  oOpa3oBaHUs
00y4JaromuXcs ¢ 3aIPKKON TICUXUUECKOTO Pa3BUTHSI.

PABOYAS ITPOTPAMMA YUYEBHOT' O KYPCA «'EOMETPUS».7-9
KJIACCBbI

Hean n3dyvyeHus yueOHOro Kypca

O6mume nenu n3ydeHus: yueoOHoro kypca «['eomerpusi» npenacrapnensl B [IOOI1
OOQO. Onm 3aknoyaroTcsi, MNpeXAe BCEro B TOM, YTO HA YypOKax TIeOMETpUU
OOyYarOIIMIACS YIUTCS POBOJUTH JOKA3aTEeIbHBIE PACCYKIEHHUS, CTPOUTH JIOTHUECKIE
YMO3aKJIFOUEHHS, JTOKA3bIBaTh MCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TPOBOJUTH PACCYKAECHUS «OT MPOTHUBHOIO», OTIWYaTh CBOWCTBA OT
MPU3HAKOB, (OPMYITUPOBAaTh OOpaTHBIE YTBEPXKIAEHUSA. B 00yuyeHWH YMEHHIO
paccykJIaTb COCTOMT BA)XHOE BOCHHUTATEIIBHOE 3HAYCHUE M3YYECHUS T€OMETPUH,
MPUCYIIEC UMEHHO OT€YECTBEHHON MATEMATUYECKOM IIKOJIE.

Bropoii mnenpr0 u3ydeHUsT TEOMETPUM SIBISETCS MCIOJIb30BaHHE €€ Kak
MHCTPYMEHTAa MpPU PEIICHUH KaK MaTeMaTH4YeCKUX, TaK W MPaKTHYECKUX 3ajad,
BCTPEUYAIOIINXCS B PEAIBHOW KU3HU. DTOMY COOTBETCTBYET BTOPAs, BBIYMCIUTEIbHAS
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JIUHUSA B H3YYCHUU TEOMETPUU B IMIKOJE. [ 3TOro y4yuTento pPeKOMEHIYETCS
noAOUpaTh 3aJaud MNPAKTUYECKOTO XapakTepa IJisi pacCMaTPpUBAEMbIX TEM, YUYUTh
0o0y4Jaromuxcs CTPOUTh MAaTEMAaTHUYECKUE MOJEIN PEealIbHbIX KU3HEHHBIX CHUTYAaIUH,
MPOBOJWTH BBIYMCIICHUS U OLICHUBATh aJICKBATHOCTh MOJIYYEHHOTO pe3ynbprara. Kpaitne
BOXHO IMOAYEPKUBATH CBA3U TE€OMETPUM C JAPYTUMU NOPEAMETAMH, MOTHUBUPOBATH
HCIIOJIb30BaTh OMPEACIICHUS] T€OMETPUUECKUX (UTYp U TOHSATUH, JEMOHCTPUPOBATH
MIPUMEHEHHUE TOJIYYEHHBIX YMEHUN B (U3UKE U TEXHUKE. DTU CBS3M HAmOoJiee SIPKO
BUIHBI B TeEMaX «BekTope», « [pUrOHOMETPUYECKHE COOTHOLIEHHUS Y,

«Meton koopauHaT» u «Teopema [Tudaropar.

MecTo y4e0HOro Kypca B y4eOHOM IIaHe
CornacHo yueOHOMY IuIaHy B /-9 Kjaccax u3ydaeTcsi y4eOHBI Kypce
«["eomeTpusi», KOTOpBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3felibl COACpIKAHUS:
«["eomeTpuyeckre GuUrypbl U X CBOHCTBaY, «V3MepeHNE TEOMETPUICCKUX BEITMYHHY, a
Takke «JlekapToBbI -KOOpPAMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBMKEHUS
iockoctn» 1 «IIpeodbpazoBanus momo0us».
Y4eOHBIH TUTaH TNpeayCMaTpUBaeT U3YYCHUE TeOMETPHHM Ha 0a30BOM YpOBHE,
UCXO/JI U3 HEe MeHee 68 ydeOHbIX YacoB B yueOHOM r'ojly, BCETO 3a TPU roja oOy4eHus -
He MeHee 204 Jacos.

Conep:xxanune y4eOHOro Kypca (1mo rogam o0y4deHusi)

7 KIIACC

Hauvanbnbie nonstust reomerpun. Touka, mpsmas, OTPE30K, Jyd. YTOJ. Buasl

yriaoB. BeprukaneHble U cMexHbIe yribl. buccekrpuca yrina.  Jlomanas,
MHOTOYroJibHUK. [lapannenbHOCTh U NEPHEHAUKYISAPHOCTD MPSMBbIX.

Cummempuunvie pueypol. Ochoenvie ceoticmea ocesoil cummempuu®. TIpuMeps
CUMMETPUH B OKPYKAIOLIEM MUPE.

OcHo8Hble NOCMPOEHUsL C NOMOWBIO YUPKYTISL U TUHEUKU.

TpeyronpHuk. Beicota, Meauana, OuccekTpuca, uX cBocTBa. PaBHOOEIpEHHBIN 1
PaBHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TPEYyroJbHUKA.

CBoiicTBa M NMpU3HAKK PaBHOOEAPEHHOrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MpHU3HAKU NapaJieabHbIX NpsiMbIX. CyMMa yrioB TPeyroJibHHKA.
BreniHnue yribl TpeyrojabHHUKA.

[IpsMoyronbHblid  TpeyroabHUK. CBOMCTBO  MeOUWaHbl  MPSMOYTOJIBHOIO
TPEYroJIbHUKA, MPOBEAEHHOM K rumnoteHy3e. [Ipu3Haku paBeHCTBA NPSMOYTOJBHBIX
TPEYTOJIbHUKOB. [IpAMOYTONBHBINA TPEYroIbHUK C yriioM B 30°.

HepaBeHcTBa B reomMeTpun: HepageHcmeo mpey20ibHUKa, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa o OoJbpIleM yriie W OOJbIIeH CTOpPOHE TPEyroabHUKA.
[leprieHAMKYIISIp U HAKJIIOHHAS.

l'eomempuueckoe mecmo mouex. bHCCEKTpuCca yria W CEpEIVHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPHUUECKUE MECTA TOYEK.

OKpYyXHOCTB M KpPYyT, XOpAa U IUaMETp, UX CBOMCTBA. B3anMHoe pacnonoxeHue
OKpyXHOCTH W mnpsiMou. KacarenpHas u cekymas K OKpPYXHOCTH. OKpY>KHOCTD,
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BIIMCaHHas B yroj. BrnucaHHas ¥ onmucaHHas OKPY>KHOCTH TPEYroJibHHKa (KYPCHBOM
BBIJIEJIEHBI TEMBI, KOTODPBIE U3VYAIOTCI 0030DHO).

8 KJUIACC

Yerbipéxyronpuuku. [lapajuienorpamMmM, €ro InpusHakd W CBOWCTBA. YacTHbIE
Clly4yad TapajuiesiorpaMMoB (MPSMOYTOJBHUK, pPOMO, KBajapar), WX NPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U  IPU3HAKHU.
IIpssmoyromnbHas Tpamnenus.

Memoo yosoenus meduanul. Llenmpanvras cummempust.

Teopema @aneca u meopema o nponopyuoHaibHvix ompeskax. CpelHUE JTUHUU
TPEYroJbHUKA U Tpaneuuu. Llenmp macc mpey2oivHuKa.

Ilooobue mpeyzonvbrhuxos, Ko3gguyuenm nodoobus. Ilpuznaku noooous
mpey2oabHukos. llpuMenenre nogo0us Mpu peleHnr TPaKTUYECKUX 3a/1a4.

CpoiictBa 1uiomageil reomerpuyeckux ¢uryp. DopMynbl s IUIOMIAAA
TPEeYrojibHUKa, TMapaieraorpamma, pomba u Tpaneuuu. OTHOIICHHE IJIOLIAJEH
NOJIOOHBIX QUTYD.

Boeluncnenne miomaneil TPEyroJbHUKOB M MHOTOYTOJIBHHUKOB Ha KJIETYaTOM
Oymare.

Teopema Ilucdaropa. Ilpumenenue teopembl Iludaropa npu pernieHun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO YyIVIa MPSMOYTOJIBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUroHoMerpuiyeckue GyHKIHUU YIIOB B
30°, 45° u 60°,

BnucanHble ¥ LEHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTeJIbHOW W XOpHOul. YTiibl
MEXIy XOpJAaMU U CEKyUIUMU. BriMcaHHble M ONMCAHHBIE YETHIPEXYTOJIbHUKH.
Bzaumuoe pacnonoxkenue AByX OKpyxkHocted. Kacanue okpyxnocteid. OOmue
KacaTeJIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0° qo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. @OPMYIIbI IPUBEACHUS.

Pemienue TtpeyronpHnkoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PenieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.
IIpeobpaszosanue noooodus. [1ooobue coomeemcmeeHHbIX INEMEHMO8.

Teopema o npouzgedenuu Ompe3Ko8 Xopo, meopemvl 0 NPoU38eOeHUU OMpe3Ko8
CeKywux, meopema o Keaopame KacameibHOuU.

Bexkrop, aynHa (Moayiab) BEKTOpa, COHAPABIEHHbBIE BEKTOPBI, IPOTUBOMOIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalUU
HaJ BekTopamu. Pa3nokeHue BeKTOpa IO JIBYyM HEKOJUIMHEApHbIM BEKTOpPAM.
Koopaunatel BekTopa. CkansipHO€ MNPOU3BEIAECHUE BEKTOPOB, MNPUMEHEHUE Jid
HaXO0XJICHUS JJIMH U YTJIOB.

JIlekapTOBbl KOOpJIHMHATHI HA IJIOCKOCTH. YpasHneHnus npsamou U OKPYXKHOCTH B
KOOpAMHATaX, MEpeceYeHUue OKPYKHOCTEH U MNpsAMBIX. MeToj KOOpIAMHAT M €ro
MIPUMEHEHHE.



IIpaBunbHBIE MHOIOYTrOJABHUKU. [[muHa okpyxkHOCTU. I'panmycHas u paguaHHas
Mepa yIiia, BBIYMCIIEHUE JIUH IyT OKpYKHOCTEN. I1nomans kpyra, ceKropa, CErMeHTa.

Leudicenuss naockocmu u 6HYmpeHHue cummempuu Queyp (31emenmapHvle
npeocmasnenus). Ilapannenvnviii nepenoc. Ilosopom.

KoHTpoJibHO-U3MepuTeIbHbIe MATEPHAIBI
[IpoBeneHue OIEHKU JOCTIKEHUN IUIAHUPYEMBIX PE3YyIbTaTOB OCBOCHUS
y4eOHOI'0 TpeaMeTa MPOBOAUTCS B (OpME TEKYIIEro U PyOEeKHOTO0 KOHTPOJISI B BHJIE:
KOHTPOJIbHBIE ~ PabOThI, CaMOCTOSATENbHbIE palOOThl, 3ayeThl, MaTEMATHYECKHE
JTUKTAHTBI, TPAKTUYECKUE pPaOOThl, MHCHBMEHHBIH OTBET 1O WHIUBHUAYaJIbHBIM
KapTOYKaM-3aJaHUsIM, TECTUPOBAHUE.
st o6yuatoniuxcst ¢ 3[1P Bo3MoxkHO n3mMeHeHue GopMyIUpOBKHU 3aJaHUi Ha
«TIOIIArOBYIO»,  aJlallTallMi0  MpearaeMoro  oOydYaromieMycsi TECTOBOTO
(KOHTPOJIBHO- OIIEHOYHOTO) MaTepualia: HCIOJb30BAHUE YCTHBIX M MHUCHhMEHHBIX
WHCTPYKIIUM, YIIPOIIEHNE IJTMHHBIX CIOXKHBIX (DOPMYJIUPOBOK UHCTPYKIIUH, PEIICHUE C
OTIOPO# Ha aJITOPUTM, 00pa3ell, UCIOIb30BaHUE CIIPABOYHON MH(GOPMAIIUH.
Cucrema oueHkm aoctuxkeHuil odyyaromuxcs ¢ OB3 miianupyemsixX pe3yabTaToB
O0CBOEHMSI.
Buabl KOHTPOJISA: TEMATUYECKUNA, TPOMEKYTOUHBIH.
@opMbl OPraHU3alMU KOHTPOJISI: YCTHBIM ONIPOC, MTUCBMEHHBIN Onpoc (KOHTPOJIbHAS
paboTa, TecToBas paboTa, caMoCTOATENIbHAsI paboTa U MPOBEepOUYHbIe paboThl Ha 15 — 20
MUHYT ¢ AU PepeHITIPOBAHHBIM OIICHUBAHUEM ).
TeMaTnyecknii KOHTPOJIb OCYHIECTBISIETCS MO 3aBeplICHHI0 TeMbl. OH TMO3BOJSET
OIIEHUTh 3HAHMS M YMEHMUS YYalllUXcs, TMOJy4YEeHHbIE B XOJ€ JOCTaTOYHO
IPOJIOJDKUTENIFHOTO Tiepuoaa padoTel. IIpoMeskyTOUHBIH KOHTPOJIb OCYIIECTBIISICTCS
10 3aBEPIICHHUIO YIeOHOTr0 roja 00y4ueHus.
DopMBbI KOHTPOJISL Ha YPOKE: CaMOIIPOBEPKA, CAMOKOHTPOJIb, B3aUMOIIPOBEPKA.
OueHka NuCbMEHHbIX PA00T y4aluXcs.
Ot1MeTKa «5» CTaBUTCS B CIACAYIOMIMX CIydasix:
paboTa BBIMOJHEHA IMOJTHOCTHIO.
B JIOTHYECKHUX PACCYKJICHHUIX K 00OCHOBAHMIX HET MPOOEIIOB 1 OIIMOOK;
B PCIICHUU HET MATEeMAaTHYECKUX OMMOOK (BO3MOXHA OJJHA HETOYHOCTb, OMHCKA, HE
SBJISIIOLLASCS CIEACTBUEM HE3HAHMS WM HEMMOHUMaHHMs y4eOHOIro MaTepHaa).
OtMmeTka «4» cTaBUTCS, SCIIH:
paboTa BBHIMIOJHEHA TOJHOCTHIO, HO OOOCHOBAaHHWS IIArOB PEIICHHUS HEIOCTATOYHBI
(ecnu ymeHHs OOOCHOBBIBaTh PACCYXACHUSA HE SIBISJIUCH CHELUUAIBHBIM OOBEKTOM
MIPOBEPKH);
JOMyIlleHa OJIHa OlIMOKa WM JBa-TPU HEAOYETa B BBIKIIAJKaX, 4YepTekax WU
rpadukax (eciau 3Ta BUABI paOOTHI HE SBISLIUCH CIIEIUATBLHBIM 00BEKTOM MPOBEPKH).
OtMmeTKa «3» CTaBUTCS, CCIIM: JOIYIIEHBI 00jiee OJTHON OMUOKN Hin 0oJiee ABYX-TPeX
HEJIOYETOB B BBIKJIAJIKaX, 4YepTekax wid rpaduka, HO Yyyalluics BIajeeT
00s13aTeIbHBIMU YMEHUSIMU T10 TIPOBEPSEMON TEME.
OTtMeTka «2» CTaBUTCS, €CJIM: JIONMYIIEHBI CYIIECTBEHHbIC OIMIMOKH, MOKa3aBIIUE, YTO
yYaIiuics He BiajeeT 00s3aTeIbHBIMU 3HAHUSMH 110 TaHHOW TeME B MOJIHOW MeEpe.
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Ouenka ycTHBIX padoT yyamuxcs.

[Tpu mpoBepke KadecTBa 3HAHUIN MPH YCTHOM ONPOCE MOXXHO BBLICTUTH CIEAYIOIINE
KPUTEPUH OLICHOK:

e «5» - maTepman TOJHOCTHIO YCBOEH. YYEHHK OTBEUAET HA BCE MPEIJIOKCHHBIC
BOTIPOCHI, TPUBOAUT COOCTBEHHBIE MPHUMEPHI, BBHICKA3HIBAET CBOIO TOYKY 3pPECHHS Ha
MPEIOKECHHYIO TEMY.

e «4» - maTepuan TOJHOCTHIO YCBOEH. YYEHHMK OTBEUAaeT Ha BCE MPEIJIOKCHHBIC
BOTIPOCHI, MPUBOANT MPUMEPHI U3 YIeOHUKA, HO MOXKET JOMyCKaTh HETPYObIe OITUOKH.
e «3» - Marepuajd YCBOEH YacTUYHO. YUYEHHMK OTBEeYaeT Ha OOJBIIYyI0 YacTh
NPE/UI0KCHHBIX BOMPOCOB C TMOMOIIBIO YUHUTENS] WIH OJHOKJIACCHUKOB, JIOMYCKaeT
OIIH1OKH.

® «2» - Marepuan He YCBOEH. YUeHUK JHOO BOOOIIEe HE OTBEYaeT HU HA OJHUH U3
NPE/UIOKEHHBIX BOTPOCOB, JHOO OTBEYaeT HAa YacTh BOMPOCOB, HO C IOMOIIBIO
YUUTEIIS WIN OJHOKIACCHUK, JOMYCKAaeT rpyObie OITHOKH.

Ouenka TeCTOBBIX 3aJaHHUM.

e 90-100% - oTiuyHO «5»;

e 70-89% - xoporio «4y;

e 50-69% - ynoBIETBOPUTEIHHO «3%;

e meHee 50% - HEyTOBJIETBOPUTEIBHO «2».

IVIAHUPYEMBIE KOHTPOJIBHBIE PABOTbI

7 xkJj1ace

KontponbHaas padota Nel. Tema «OCHOBHBIE TEOMETPUUECKHE CBOMCTBAMPOCTEHIITNX
buryp».

KonTtponbsnas padora Ne2. Tema «CMmexHBIE U BEPTUKAIBHBIE YTIIBI.
Kontponwshas pabora Ne3. Tema «IIpusHaku paBeHCTBA TPEYTOJIbHUKOBY.
KonTtponbsnas pabora Ned4. Tema «PaBHOOEIpEHHBIN TPEYTOIBHUKY.
KonTtponbshas pabora Ne5. Tema «IlapannenbHbie TpsiMbIey.

KonTtponbshas padora Ne6. Tema «Cymma yrioB TpeyroiabHUKa.

Kontponbshas pabora Ne7. Tema «OKpy>KHOCTb U KPYT».

8 kJjacc

Kontponsnas padora Nel. Tema «HeTbpeXyronbsHUKI.

Kontponsnass pab6ora No2. Tema «Cpenusas nunHus tpeyroibHuka. CpenHsst TUHHS
Tparenum.

KontponbHas padota Ne3. Tema «Ilnomanb TpeyrojbHHUKA, TapauIeIorpaMmay.
KontponsHas padora Ne4. Tema «Ilnomanb mogo0HBIX GuUryp.

KontponbHas pabota Ne5. Tema «Teopema I[Tudaropar.

Kontponbhnas pabotaNe6. Tema «YTibl B OKPYKHOCTH.

KonTtponwsnas pabora Ne7. Tema «ToroBast KOHTpoJIbHASI paboTay.

9 kiace

Kontponbnas padora Nel. Tema «Perienue TpeyroabHUKOBY.

Kontponbhnas paborta Ne2. Tema «Ilnomanu TpeyroibHuKa, Y€THIPEXYTOJbHUKA.
Kontponbhnas pabora Ne3. Tema «BekTopsi».

KontponpHas padota Ned4. Tema «JlekapTOBbI KOOPAWHATHI HA TIJIOCKOCTHY.
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KontponrsHas padora Ne5. Tema «IIpaBuiibHbIE MHOTOYTOJIbBHUKH .
KonTtponbsHas padbora Ne6. Tema «Ilnomans kpyra v ero yactem».
KonTtponbsHas padorta Ne7. Tema «ToroBast KOHTpoJibHas paboTa».

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'’EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBALUSA K 00y4YEHHUIO MaTeMaTHUKe 151 L[€JICHAIIPaBJICHHOU
II03HABATEJIbHOM JESATEIbHOCTH;

IIOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 NPAKTUUECKYIO AEATEIbHOCTD

,  TpeOymollyl0  MaTeMaTHYeCKUX  3HAHUH, B TOM  4YHUCIE  yMEHHUE
YUHUTBCS Y APYTUX JIFOAEH;
CIIOCOOHOCTh ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMiO, OBbITh  T'OTOBBIM

JEUCTBOBATh B OTCYTCTBUE rApAHTUH yCIieXa;

cnocobHocTh oOyuaromuxcs ¢ 311P k oco3HaHUIO CBOMX I€PUIIUTOB U MPOSIBICH
Y€ CTPEMJICHUSA K UX MIPEO0JICHUIO;

CIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTH JOCTHKUMBIC 11ETH;

yYMEHHE pa3inyaTh yueOHbIe CUTYallMH, B KOTOPBIX MOYKHO JIECTBOBATH CAMOCTO
ATENHHO, U CUTYAINH, TJIe CIEAYET BOCTIOIb30BAThCS CIIPABOYHON HH(pOpMAIIMEH WITH [
PYTMMH BCIIOMOTaTENbHBIMU CPENCTBAMMU;

CIIOCOOHOCTD NMEPEHOCUTH TIOJIYYEHHBIE B X0/1¢ 00YUYEeHHsI 3HAHUS B aKTyaJIbHYIO
cutyanuio (pU  pelIeHUH KUTCHCKUX 3ajmay, TpeOyIoIMX MaTeMaTHYeCKUX
3HAHM); CIIOCOOHOCTH OPUEHTHUPOBATHCS B TPEOOBAHMSX U MPaBUiIaX MPOBEACHUS
MIPOMEKYTOYHOW U UTOTOBOM aTTECTALNH;

OBJIaJIeHNE OCHOBaMH (PMHAHCOBOM ITPaMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue ynugepcanbHolMu yUeOHbIMU NOZHABAMEIbHOIMU OCIICHEUAMUL:
YCTaHaBJINBAaTh IIPUYMHHO-CIICICTBEHHBIE  CBSI3M B XOJ¢€

YCBOCHUSI MAaTEMaTUYECKOTO MaTeprala;

BBISIBIISITH JE(UIIAT JAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS MTOCTABICHHOM 3a]a4H;C TIOM

OIIBIO0 YYUTEIS BIOUPATh CIIOCO0 pelIeHrs MaTeMaTUYECKOH 3a/1auu (CpaBHUBAThH BO3

MOYHBIE BAPUAHTHI PEIICHUS );IPUMEHATh U npeoOpa3oBBIBaTh 3HAKHU U

CUMBOJIBI B XOJI€ PELICHHS MATEMATHYECKHUX 3a/1a4;

yCTaHaBIMBaThb  MCKOMOE€ W JIAaHHOE  TMpPU  PEUIEHWM  MaTEMaTUYECKON

3a/1auy; TOHUMATh U MHTEPIIPETUPOBATh HHPOPMAIIHIO PA3IMYHBIX BUIOB U (HOPM

MpEeACTaBICHNUS;
WJUTIOCTPUPOBATh peniaeMble 3a7a4u rpadugeckumMu
cxemaMu; 3P (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBaTh HHPopmanuto. [lonumars u
UCIIO0JIb30BaTh MaTeMaTU4YeCKUe CpeacTBa HarJISTHOCTH
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(rpaduku, TuarpamMmbl, TaOJIHIIBI, CXEMBI U JIp.) AJIs1 WUTFOCTPALMU, HHTEPIPETALUH, ap
I'YMEHTAlIHH.
Osnadenue ynueepcaibHoIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCM GUAMU:

OpraHU30BbIBaTh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO ACSTEIBHOCTD C YUUT
€JIEM M CBEPCTHUKAMH B IIPOLIECCE PEIICHUS 3a/1aY;

B3aMMOJIECTBOBATh M HAXOAUTh oOlMe crnocoObl paldoThl; paboTaTth B
rpynmne: HaXouTh 00llee PelIeHHE U pa3peliaTb KOHPIUKTH HA OCHOBE COTJIaCOBaHUS
MO3ULUHI U yu€Ta HHTEPECOB; CIYIIATh MApTHEPA; HOPMYIUPOBATH, APIYMEHTUPOBATH
U OTCTauBaTh CBOE MHCHHUC;

IPOrHO3UPOBATH BO3SHUKHOBEHHE KOH(PJIMKTOB IPU HATMYUU PAa3HBIX TOUEK 3pEeH
Usl ¥ pa3peliatbh KOH(IMKTHI HA OCHOBE YUE€Ta MHTEPECOB U MO3ULIMN BCEX YUYACTHUKOB;

apryMeHTHUPOBATH CBOIO MO3UIMIO U KOOPJIUHUPOBATH €€ C MO3UIUSIMU MapTHEPO
B B COTPYAHHYECTBE MPHU BHIPAOOTKE OOIIETO PELICHHs B COBMECTHOM JESTENbHOCTH;

BBITMOJHATH CBOIO YaCTh PabOThI, TOCTUIaTh KAUECTBEHHOI'O pe3yibTaTa U KOOPA
UHUPOBATH CBOU JIEUCTBUA C IPYTUMU WICHAMH KOMaH/bL;

OLICHMBATh KaYECTBO CBOETO BKJIAJa B OOIIUN MPOTYKT.
Osn1adenue yHUGEpCATbHBIMU YUEOHBIMU PECY/IAMUCHBIMU OCUCHBUAMU:

CTaBUTH LIEJIH, BBIOUPATh U CO3/1aBaTh AJITOPUTMBI JIJIsI PEUICHUS] y4eOHBIX MaTeM
aTUYECKUX MpooIeM;

IUTAHUPOBATH U OCYUIECTBIIATH JACSATEIBHOCTD, HAIIPABICHHYIO Ha pellIeHUe 3a/1a4

UCCJIEA0BATEIBCKOIO XapaKTepa.

(bopMynHpOBaTh U yAEPKUBATH YUEOHYIO 3a/1a4y, COCTABJIATh IJIaH U MOCJIeI0Ba
TEJIbHOCTh NCHCTBUI;

OCYLIECTBIISITh KOHTPOJIb o oOpasiy U BHOCHUTH HEOOX0IUMBbIE
KOPPEKTHUBBI; KOHTPOJIMPOBATH MPOLIECC U PE3YNIHTAT YUEOHON MaTeMaTHYECKON
NEeATEIbHOCTH;

aJIeKBaTHO OILICHUBATh MPABMJILHOCTD WM OMIMOOYHOCTH BBHITIOJHEHUS Y4eOHOMH 3
anaudd, €€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ PeIICHUS;

CIMYaTh CHoco0 JEWCTBHS M €ro pe3yiabTaT C 3aJaHHBIM DJTAaJOHOM C
IEJIbI0 O0OHAPY)KEHUST OTKJIOHEHUH W OTIWYUI OT dTAJIOHA.

IPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh @IPH  pPELIECHUU
y4eOHOM 3a1auu;

NOHMMAaTh MPHUYMHBL, 1O KOTOPHIM HE OBLI JOCTUTHYT TpeOyembli
pE3yJIbTAT NEATEIBHOCTH, OIPEAEIIATH IO3UTUBHBIE N3MEHEHUS U HAIIpaBJIEHUs, TPEOy
OIMe JabHEHIel paboThl;
peryaupoBaTh Crocod BHIPAXKEHUS SMOLIUH.

INJIAHUPYEMBIE MNPEAMETHBIE PE3YJIbTATHI OCBOEHUA
AJIAITUPOBAHHON PABOYEH NPOI'PAMMBI KYPCA «'EOMETPHUSI»
(IO TOJAM OBYYEHMUSA)

OcBoenne yueOHOTO Kypca «l'eoMmeTpusi» Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl JOJKHO OOECMEYUBATH JIOCTUKEHUE CICAYIOIHNX MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:
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7 KIIACC

Pacrio3HaBaTh U3y4€HHbIE T€OMETPUUECKHE (PUTYpBI, ONMPEAENATh UX B3aUMHOE
pacnoyioKeHHe, H300pakaTb I'€OMETPUUYECKHE (UIypbl; BBINOJIHATH YEPTEXKHU IO
YCIIOBUIO 3a1auu. M3mepATe JMHEWHBIE M YIJIOBBIE BEIWYMHBIL. Pemare 3amadyd Ha
BBIYMCJIEHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenatb TpyOyI0 OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHMH MPEAMETOB B PEalbHON
KU3HU, pa3MepoB NPUPOJHBIX OO0BEKTOB. Paznmuuare pa3Mepsl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBI.

CtpouTh 4epTe MU K T€OMETPUUYECKUM 3a7adyaM (C UCIOIb30BAHUEM CMBICIOBOM
OTOPBI: HABOJSIINE BOMPOCHI /UK aIrOpUTMa YYEOHBIX IEUCTBHM).

ITonbp30BaThCs MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIBb30BATh MTPU3HAKU
U CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEILICHUH 3a/1a4.

IIpoBoAMTE [OKa3aTEIbCTBA HECIOXKHBIX T'€OMETpHUECKUX TeopeM. Ilonp3oBaTbes
NPU3HAKAMH PAaBEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB,

CBOMCTBOM MEJIMAHbI, TPOBEAEHHON K TMIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHHKA, B
pELICHUH TeOMETPUYECKUX 3a/1ay (C MCIOJIb30BAHUEM 3PUTEIbHON HArJISTHOCTH W/UITN
BepOabHOI OMOPHI).

Onpenensite napamieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPbIE 00pa3yer ¢
HUMH cekymas. Onpenensite MNapajuleNbHOCTh NPSMBIX C IOMOINBI) PAaBEHCTBA
PacCTOSIHUN OT TOYEK OJTHOM MPSIMOU 10 TOYEK APYrOoM MPSMOM.

Pemath 3aaun Ha KieTyaTon Oymare.

[IpoBOaUTH BBIYMCIEHUS U HAXOAUTH YUCIOBbIE U OYKBEHHBIC 3HAUEHUS YTIIOB B
F€OMETPUUYECKUX 3a/a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TIPU TMEPECECYCHUH JBYX
NapajulebHbIX IPSAMBIX CEKyILleW. Pemars mpakTHyeckue 3aJauyd HAa HAXOXKICHUE
YTJIOB.

NmeTp nipeicraBieHue 0 NOHATHE T€OMETPUUYECKOTO MECTA TOUYEK.

@opmMynUpPOBaTh OIPEACICHUS OKPYXXHOCTHM M Kpyra, XOpIAbl M JHaMerpa
OKPYKHOCTH, TOJIb30BaTbCS UX CBOWCTBAMHU. YMETh NHPUMEHSTh 3TU CBOMCTBA IIPU
pELICHUH 3a1ay.

OpHeHTHPOBATbCA B MOHATHSX: ONKUCAHHAsI OKOJIO TPEYTrOJbHUKA OKPY>KHOCTb,
LEHTP ONMUCAHHON OKpykHOCTU. OnepupoBaTh Ha 6a30BOM YpOBHE (paKTaMHU O TOM, UTO
OMCCEKTPUCHl YIJIOB TPEYroJIbHUKA IEpeceKaroTcsi B OJHOM TOUYKe, U O TOM, 4YTO
CEepPEAUHHBIE IEPIECHINKYJISIPBI K CTOPOHAM TPEYrOJIbHUKA IEPECEKArOTCs B OJHOU
TOYKE.

OpueHTHUPOBATHCS B MOHATUSAX U ONIEPUPOBATH Ha 0A30BOM yPOBHE: KacaTellbHas
K OKDYXHOCTH, TeOpeMa O IEepPIEeHIUKYJIAPHOCTH KacaTeIbHOM M paauyca,
IIPOBEAEHHOTO K TOYKE KaCAHMS.

Nmers mnpencraBineHne O MNPOCTEHUIINX TIE€OMETPUYECKHX HEPABEHCTB, MX
IIPAKTUYECKOM CMBICJIE.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE MOCTPOEHUS C NOMOIIBI0 LMPKYJId M
JIMHEVKH.

8 KIIACC
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Pacno3HaBaTh  OCHOBHBIE  BHJBl  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
IIOJI30BATHCS X CBOMCTBAMMU IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.

OpueHTUpOBaTbCSI B IOHATHM — TOYKH IEPECEUYCHUS] MEIHWAH TPEYTrOJbHHKA
(eHTpa mMacc) B pelieHuu 3a1ad.

Braners nmoHsTHEM CpeqHEN JIMHUM TPEYTOJbHHUKA W TpalClHUH, TPUMEHATh UX
CBOWCTBA IIPU PELICHUH MPOCTEUIINX IN'EeOMETPUUECKHUX 3aaad. MIMeTh IpeacTaBieHue o
teopeme Dasieca U TeopeMe O MNPONOPLUOHAIBHBIX OTPE3KaAX, MPUMEHITh HX MJIS
pElIeHMs MPAaKTUYECKHUX 3a]1a4 (C OMOPOM Ha 3pUTEIbHYIO HATJISITHOCTD ).

[IpumeHsATs TpU3HAKK MMOA00US TPEYTrOJIbHUKOB B PEIICHUH HECIOKHBIX
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTecst Teopemoi Iludaropa uist  pemieHuss TEOMETPUUYECKUX H
IPaKTUYECKUX 3a]a4.

Brnanerp mHOHATHSIMM CHUHYCa, KOCHMHyCa M TaHI€HCAa OCTpPOro  yria
OPSIMOYTOJIBHOTO TpeyrojdbHUKa. [loap30BaTbCsd JTUMHU MOHATHAMHU JUISl PELICHUS
NPaKTUYECKUX 3a7a4 (Ip1 HEOOXOJUMOCTH C OMOPOM Ha aJITOPUTM TpaBUIIa).

Boruncnsare  (paznuyHbiMH  crocoO0amu)  (C OMOpOM  Ha  CIPABOYHYIO
uHpOpMAIIMIO) TUIONIA[b TPEYroJbHUKA W IUIOHAAM MHOTOYTOJBHBIX  (uUryp
(MoaB3ysACh, TAe HEOOXOAUMO, KAIbKYIATOpoM). [IpuMeHsATh MmojgyyeHHbIE YMEHHS B
NPaKTUYECKUX 3aJa4ax.

Bnaners NOHATHAMHU BOMCAHHOTO U LIEHTPAJIBHOIO YTIJIa, UCIOJIb30BAaTh TEOPEMBI
O BIMCAHHBIX yIjax, yriax MeXay XopJaMH (CEKYIIMMH) U yIJIe MEXAY KacaTeIbHOU U
XOpJIOU MPU PELIEHUHN NMPOCTEUIINX TEOMETPUUECKUX 3a1ay.

Bianerp mNOHATHEM ONMCAHHOTO YETBHIPEXYIOJIbHUKA, IPUMEHATH CBOWCTBA
ONMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUU IIPOCTEUIIINX 3a1ay.

[IprMeHATh TMOJIydYEeHHBIE 3HAHHUS Ha IPAKTUKE — CTPOUTH MAaTeMaTUYECKUE
MOJENN Ui 3a7a4 PEaIbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIME BBIYHMCIICHUS C
NpUMEHEHHEM TOoA00usT ¢ TpUTOHOMETpuHM (MOJB3YSICh, TJ€ HE0OXOIUMO,
KUIBKYJIATOPOM).

9 KIIACC

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C UX TTOMOIIBIO
pa3lIUYHbBIE 3JEMEHTHl MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHUE MPSMOYTOJIbHBIX
TPEYroibHUKOBY»). HaxoauTe (C MOMONIBIO KaNbKyJISATOpAa) IIWHBI WU YIJIBI IS
HETaOJIMYHBIX 3HAYCHUI.

[Tonb3oBaThCst (QopMyllaMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJIECTBOM IS HaXOXKJACHUS COOTHOLICHUH MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH (C OITOPOM HAa CIIPABOYHYIO WH(OpMAIHio).

Hcnonp30BaTh TEOPEMBbl CUHYCOB UM KOCHHYCOB IS HAXOXICHUS Pa3IHMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX MPU PELICHUU
MPOCTEHIINX T€OMETPUUYECKUX 3a/1a4.

Brnagets monsTHAMEH TIpeoOpa3oBaHUsA TOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
noaoOHbIX ¢uryp. Ilonb3oBaTbesi cBOMCTBAMU MOJI00USI MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIYUCIISITh JJIMHBI U HAXOJAWUTh YIJIBI Y MOJOOHBIX QuUryp (Mo ajropurMy ydeOHBIX
nerictBuid). IlpuMeHATh CcBoOMCTBA MOAOOMS B TMPAKTUUYECKUX 3ajadyax. YMETh
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MPUBOJIUTH MPUMEPHI MOAOOHBIX (GUTYP B OKPYKAIOIIEM MUDE.

[lonb3oBaThcst TeopemMamu (MO BU3YaJIbHOW OIOpPE) O MPOU3BEACHUM OTPE3KOB
XOpI, O IPOU3BEIECHUU OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeJIbHOM.

[lonb30BaThCs BEKTOpaMHU, NOHMMAaTh HMX TE€OMETPUYECKUA U (PU3NUYeCKuid
CMBICJI, MPUMEHSTh UX B PEUICHUU I€OMETPUUECKUX U (u3nueckux 3anad. llpuMeHsTs
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB I HAXOXKICHUSA JJIMH U YIJIOB.

ITonp30BaTbCsd METOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUUYECKUX U NPAKTUYECKUX 3aa4.

Brnamerp NOHATHUSAMHM NPaBUIBHOIO MHOTOYTOJBHHUKA, [JIMHBI OKPYKHOCTH,
JUTMHBI TyTU OKPYKHOCTHU U PAIMAHHON MEPBI yTia, YMETh BBIUUCIATH TUIOLIAAb Kpyrau
ero yacteil (c omopoil Ha crnpaBo4yHyr0 uH(popmainuio). I[IpUMeHSITh MOoJy4eHHbIE
YMEHHMS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MAM UEHTPhI) CUMMETpUU (UTYp, TPUMEHSATH JBUMKEHUS
IJIOCKOCTH B IIPOCTEUIIMUX CIIydasiX.

[IpuMeHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE — CTPOUTh MAaTEMATHYECKHE
MOJENN Ui 3a7a4 PeaIbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIME BBIYMCIIEHUS C
OpUMEHEHHEM TMOoA00Ms W TPUTOHOMETPUYECKUX (PYHKUMH (MOAB3YSACh, TIe
HE00XO0AUMO, KAJIbKYJIITOPOM ).
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IO I'OJJAM OBYYEHMUS)

7 kaacc (68 u)
Ha3Baunue pa3naena (Tembl) 4acoB
OcHoBHOE cofep:kaHue OcHOBHBIE BU/bI 1eTeJILHOCTH 00y4ar0MXcsi
Kypca (4HCJI10 4acoB)
[Ipocreitmme 14 [Ipocreiinume reomerprueckre 0ObEKThI: TOUKH, ®opMyJIMPOBATH OCHOBHBIE ITIOHATHS U

reoMEeTpUIECcKre PUTypHI
U uX cBoiicTBa. M3mMepenue
TeOMETPUIECKUX BEITHYNH

MPsIMBIE, JTy4U U YIJIbL, JIOMAHAs,, MHOTOYT OJIbHUK.
CMeXHbBIE U BEPTUKAIIBHBIC YTJIbI.

Pabora ¢ nmpocTelmuMu 4epTexaMu.

H3Mepenne MTMHENHBIX U YTIOBBIX BEJIWYHMH,
BBIUYHCIICHUE OTPE3KOB U YIJIOB.

[Tepumetp u Tutomaas GUTyp, COCTABICHHBIX U3
NPSAMOYTOJIbHUKOB

OIIPENEIICHUS.

Pacno3HaBaTh M3y4eHHBIE T€OMETPUYECKUE
¢burypsl, onpeneJsitb UX B3aMHOE
PacIoJIOKEHUE, BBINMOJIHATBL YEPTEXK 110 YCIOBUIO
3a/1a4n.

IIpoBoauTh NMpoCTEMIINE TOCTPOCHHUS C TOMOILBIO
LIUPKYJISL U JINHEWKY.

N3mepsaTh TUHEHBIE U YTIIOBBIE BETUYUHBI
F€OMETPUYECKHUX U MPAKTUYECKUX OOBEKTOB.
Omnpenesasith «Ha IJ1a3» pa3Mepsl peaabHbIX
00BEKTOB, MPOBOAUTH IPYOYIO OIICHKY MX
pa3MepoB.

PemaTe 3a1aun Ha BBIYNCIECHUE JJIMH OTPE3KOB U
BEJINYUH YIJIOB.

PemaTp 3a1aun Ha B3aMMHOE PacOJIOKEHUE
reoMeTpuuecKux Guryp.

IIpoBoanTh KiacCUPUKALUIO YTIOB, BBIYMCIAATH
JIMHEUHBIE U YIJIOBbIE BEJIMYMHBI, IPOBOAUTH
HE0OXO0UMBIE JJOKa3aTelIbHbIE PACCYKICHUS.
3HAKOMHUTBCSI C HICTOPHE# Pa3BUTHUS T€OMETPUHU




TpeyronpHUKN
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[ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U IEPBUYHBIE
MPECTAaBICHNS O PaBHBIX (KOHTPYIHTHBIX) (HUTypax.
Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBa NPSIMOYIOJIBHBIX
TPEYTrOJIbHUKOB.

CBOMCTBO MeIMaHbl PSMOYTOJIBHOIO TPEYTrOJIbHUKA.
PaBHOOeIpeHHbIE 1 PABHOCTOPOHHUE TPEYTOJIbHUKH.

Pacno3naBaTth napsl paBHbIX TPEYrOJILHUKOB Ha
TFOTOBBIX YEPTEXKAX (C YKa3aHUEM MPU3HAKOB).
BeiBoauTh Ciie/ICTBUS (PaBEHCTB
COOTBETCTBYIOILIUX 3JIEMEHTOB) U3 PAaBEHCTB
TPEYTrOJIbHUKOB.

®opMy.IHPOBATH OIPENEIIECHUS: OCTPOYTOJIBHOTO,
TYNOYT0JIbHOTO, IPSIMOYTOJILHOTO,

[Ipu3Haku u cBoiicTBa paBHOOEAPEHHOTO
TPEYroJbHUKA.

CooTHoOIIEHHS MEX Ty CTOPOHAMU U YTiaMu
TpeyroabHuKa. [IpoTHB 60IBIIECH CTOPOHBI
TPEYroJbHUKA JIEKUT OOJBLINI YTOI.
[Ipocreiimre HEpaBEeHCTBA B TEOMETPHUH.
HepaBeHcTBO TpeyroJyibHUKA.

HepaBeHcTBO T0OMaHOM.

[IpsiMmoyroabHBIN TPEYroabHUK ¢ yriaoM B 30[1.
[IepBble MOHATHUSA O TOKA3ATENBCTBAX B TEOMETPUHI

paBHOOEPEHHOTO, PABHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPUCHI, BEICOTHI, METMAHBI
TPEYroJbHUKA; CEPETUHHOTO MEePIEHANKYIIIpa
OTpe3Ka; epuMeTpa TPEyroibHUKA.
®opmMyIMpPOBATH CBOMCTBA U TPU3HAKU
paBHOOEPEHHOTO TPEYrOJbHUKA.

CTpouTh 4epTexH, pelaTh 3a1a4M C TOMOIIBIO
HAaXOJICHUs PAaBHBIX TPEYTOJIbHUKOB.
IIpuMeHATH NpU3HAKKA PABEHCTBA
MIPSAIMOYTOJIBHBIX TPEYTOJIBHUKOB B 33Ja4aX.
Hcnonb3oBath 1udpoBbie pecypchl AJsi
ucc/eI0BAaHUSA CBOWCTB M3ydyaeMbIX QUryp.
3HAKOMHUTBCH C HCTOPHEN PA3BUTHUS TECOMETPUU




[TapamiensHble IpsIMBIE,
CyMMa yIJIOB TPEYroJbHUKA
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[TapannenpHble NpsMbIe, UX CBOMCTBA, [IAThII
nocrynat EBknuza.

Hakpecr nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHUE YTJIbl (00pa30BaHHBIC NPU
MEePECCUCHUH MapaJUICIIbHBIX MPSIMBIX CEKYILEH).
[Ipu3Hak napamiebHOCTH NPSAMBIX YEPE3 PABEHCTBO
pPacCTOSTHUN OT TOYEK OJHOMU MPSMOM O BTOPOU
MIPSIMOM.

CymMma yrioB TpeyrojbHHKa U MHOTOYTOJIbHUKA.
BuemHue yrisl TpeyroJibHUKa

®opMyJHMPOBATH MOHATHE IIAPAIICIIBHBIX
IIPSAMBIX, HAXOAUTh [IPAKTUYECKUE TIPUMEPBI.
H3yuarts cBoiicTBa yrios, 00pa30BaHHBIX IIPU
IIEPECEUCHNH NapAJUICIIBHBIX IPSIMBIX CEKYILEH.
IIpoBoauTh N0Ka3aTENbCTBA IIAPATUIEIBHOCTH
JBYX MPSIMBIX C TIOMOIIBIO YTIIOB, 00pa30BaHHBIX
IIPU NIEPECEUECHNUH ITUX NPSIMBIX TPEThEU MPSIMOU.
BoI4ucasTs cyMMy YIVIOB TPEYTOJIbHUKA U
MHOT'OYT OJIbHHKA.

HaxoauTp uncioBbie 1 OyKBEHHbIE 3HAYCHUS
YIJI0B B T€OMETPUYECKHUX 33Ja9ax C
HCII0JIb30BAHUEM TEOPEM O CYMME YIJIOB
TPEYroJbHUKA U MHOTOYT OJIbHHKA.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS T€OMETPUHU

OKpYXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHHUS
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OKpYyXHOCTb, XOPAbl U IUAMETPHI, X CBOMCTBA.
KacarenbHas K OKpYXHOCTH.

OKpyXHOCTb, BIIUCAHHAS B yTOJl.

[Tonsitue o 'MT, npumeHeHue B 3aa4ax.
buccekrpuca u cepelMHHBIIN EPIEHAUKYIIAP KaK
reoMeTpHUECKUe MecTa TOYeK.

®opmyIMpOBATH ONpPeaeeHHs . OKPYKHOCTH,
XOpAbl, AUAMETpa U KacaTelIbHON K OKPYKHOCTH.
HN3yyaTh 1xX CBOWMCTBA, MPU3HAKH, CTPOUTH
YEePTEKH.

HccnenoBathb, B TOM 4KCIIC HCHOIb3YS
HH(POBbIE pecypchbl: OKPYKHOCTh, BIUCAHHYIO B




OKpyXHOCTb, OIIMCAHHAsI OKOJIO TPEYIOJIbHUKA.
BnucanHas B TpeyrojabHUK OKPYKHOCTb.
[IpocTenmme 3aga4n Ha IOCTPOEHUE

YroJI; UEHTP
OKpYKHOCTH, BIINCAHHOM B YIOJI; PAaBEHCTBO
OTPE3KOB KacaTelIbHbIX.

Hcnoas3oBars Meroa I'MT miisa nokaszarenbcra
TEOPEM O MEePECEUEHU OUCCEKTPUC YTII0B
TPEYroJIbHUKA U CEPEANHHBIX NEPIECHANKYIAPOB K
CTOpPOHAM TpeyrojbHUKa ¢ nomompo ['MT.
OsiageBaTh NOHATUAMM BIMCAHHOUN U
OIIMCAaHHOM OKPYKHOCTEU TPEyroJIbHUKA,
HAXOAUTH LIEHTPBI 3TUX OKPYKHOCTEM.

PemiaTe OCHOBHBIE 321241 HA IIOCTPOEHME: YIJIa,
PaBHOIO JaHHOMY; CEPEIUHHOTO MEPIEHANKYJIISIpa
JTAHHOTO OTPE3Ka; MPSIMOM, IPOXOJAIIEN Yepe3
JTAHHYIO TOYKY U NMEPIEHIUKYISIPHONW TaHHON
MPSIMOIA; OMCCEKTPUCHI TAHHOTO YTJIa;
TPEYTrOJIbHUKOB I10 PA3JIMYHBIM JIEMEHTaM.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTHS TECOMETPUU

[ToBTOpenue, 06o0IIeHNE 4 [ToBTOpeHUe 1 0000IIEHNEe OCHOBHBIX TTOHATHH 1 PemaTh 3a1a4un Ha IOBTOPEHHE,
3HAHUN METO0/I0B Kypca 7 Kiacca WJUTIOCTPUPYIOIINE CBSI3U MEXKIY Pa3IMYHBIMU
4acTAMHU Kypca
8 ky1acc (68 v)
Ha3Banmue pa3nena (Tembl) 4yacoB

Kypca (4MCJI0 4YacoB)

OcHoBHOE coiep:KaHue

OcHOBHBIE BU/BI 1eATEIbHOCTH 00y4ar0IMXCs




YeTpIpEXYyroJIbHUKU
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[Tapannenorpamm, ero Npu3Hakyu U CBOWCTBA.
YacTtHble cilyyal napajielorpaMMoB
(TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX MPU3HAKH U
CBOMCTBA.

Tpaneuus. PaBHOOOKast 1 mpsSIMOYTOJIbHAS
TpaIneLuu.

Y BoeHne MeuaHsbI.

[lenTpansHas cuMMeTpus

N300paxkaTh 1 HAXOAMTH HA YEPTEXKAX
YETBIPEXYTOJIBHUKHU Pa3HBIX BUJIOB U UX DJIEMEHTHI.
®opMyJHMPOBATH ONpede/IeHUs:
napasuienorpaMma, IpsMoyrojibHUKa, poMoa,
KBaJlparta, Tpaneuuy, paBHOOOKOH Tpanenuu,
IIPSAIMOYIOJIBHOW Tpanenuu.

Jloka3bIBaTh M HCIO/Ib30BATh NIPU PeLICHHH
3a/a4 NIPU3HAKK U CBOMCTBA: MapajlIeiorpaMma,
MpsIMOYTOJIbHKMKA, poMOa, KBaJpara, Tpanenuy,

paBHOOOKOI Tpamenuu, NpsIMOYroJIbHON TpaneIuH.
IIpuMeHSITH MeTOA YIBOECHUS MEIHAHbI
TPEYroJIbHUKA.

Hcnoan3oBath 1mudpoBbIe pecypehl s
HCCJIEIOBaHMS CBOWCTB U3Y4aeMBbIX UTYD.
3HAKOMHUTBCH C UCTOPHUEN PA3BUTHUS TEOMETPUU




Teopema daneca u Teopema
0 [IPONOPLUHOHAIBHBIX
OTpe3Kax, oJJ00HbIE
TPEYrOJAbHUKH

15

Teopema daneca u TeopeMa 0 NPONOPLHUOHATIBHBIX
OTpe3Kax.

CpenHss nuHus TpeyroyibHUKa. Tpanenus, eé
CPEIHsIs JINHMUS.

[IponopuroHanbHbIE OTPE3KH, IOCTPOCHUE
YEeTBEPTOTO MPONOPLUOHATIBHOIO OTPE3KA.
CBoJCTBa LIEHTPa MacC B TPEYTOJIBHUKE.
[Tonpo6HbIe TpeyronbHUKH. Tpu MpU3HaKa M0100us
TPEYrOJIbHUKOB.

[IpakTHueckoe NpuMeHEeHHe

IIpoBoaNTH MOCTPOECHMS C IOMOILBIO LIUPKYJIS U
JIMHENKY ¢ UCTIoNIb30BaHue TeopeMbl Daneca u
TEOPEMBI O IPONOPLUOHATIBHBIX OTPE3KaX, CTPOUTH
YEeTBEPTHIA PONOPLUOHAIBHBINA OTPE30K.
IIpoBoanTH N0KA3aTENBCTBO TOTO, YTO MEIUAHBI
TPEYTroJbHUKA IEPECEKAIOTCS B OJJHON TOUKE, U
HAXOMThb CBS3b C LIGHTPOM Macc, HAXOAUTh
OTHOIIIEHHE, B KOTOPOM MEHaHbI JAETATCS TOUKOU UX
nepeceyeHusl.

HaxoauTths nono00HbIE TPEYrOIBHUKY Ha TOTOBBIX
yeprexax ¢ yKazaHHEM COOTBETCTBYIOIINX
MIPU3HAKOB TIOI00MSI.

Pemartp 3a1aun Ha M0100HbBIE TPEYTOJIBHUKHU C
MTOMOIIBIO0 CAMOCTOSITENILHOTO TMOCTPOEHUS YepTekeil
Y HaXO0KJIEHUS IOJIOOHBIX TPEYrOJIbHUKOB.
IIpoBoauTh 1OKa3aTENBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB TI0I00MSI.

Jloka3pIBaTh TPU MPU3HAKA 101001
TPEYroJIbHUKOB.

IIpuMeHATH NOJyYEHHBIE 3HAHUS IPU PELLICHUH
r€OMETPUUYECKHUX U IPAKTUYECKUX 3a/a4.
3HAKOMHUTBLCH C HCTOPHEN PA3BUTHS TECOMETPUU

IInomans. Haxoxxnenue
IIOLIaIel TPEYTOIbHUKOB U
MHOTOYTOJIbHBIX (QUTYD.
[Tnomaau mogo6HbIX puryp
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[TonsaTue 06 o0IICH TEOPUU TUTOIAIH.

@opmybl ISl TUIOUIAAN TPEYTrOJIbHUKA,
napasuiesiorpaMmma.

OTHoleHue miomaae TpeyroJbHUKOB C 00IUM
OCHOBAHHMEM HIIM OOIEH BEICOTOM.

OguageBaTh NEPBUYHBIMH MpPEACTABIEHUSIMH 00
oO1eit Teopun romaau (Mepsl), popmMyaupoBaTh
CBOICTBA TUIONIA/IU, BHISICHATD UX HArJISIHBIN
CMBICII.

BoiBoauTh (hOpMyIBI IITOMIAIN TapaIeiorpaMma,




Brruncnenue miomasneit coXHbeIX GUTYp yepes
pa3bueHue Ha 4YacTH U JOCTPOCHUE.

[Tnomamu uryp Ha KieTdaToit Oymare.
[Tnomaay mogoOHEIX huryp.

Brruucnenue miomaaeit. 3agaun ¢ NpakTUUECKUM
COJICPKAHUEM.

Pemrenne 3aga4d ¢ momMoIp0 MeTO1a
BCIIOMOTATENbHOM TIOIIAIN

TPEYroJIbHUKA, Tparneuun u3 GopMyssl IIIOMAANA
IPSIMOYTOJIbHHKA (KBaJpaTa).

BbiBoAUTH (HOPMYITHI TUIOMIAAN BBIITYKIIOTO
YeTBIPEXYTOJbHUKA Yepe3 JUATOHAIH U YTOJI MEXTY
HUMH.

Haxoautp miomanu ¢uryp, n300paxEHHBIX Ha
KJIeT4aToil Oymare, HcnoJib30BaTh pa3orueHne Ha
YacTH M IOCTPOCHHE.

Pa30upaTh npuMepsbl UCTIOTH30BAHUS
BCIIOMOTATEIbHOW TUTOINAIN JUTSl PEIICHUS
TeOMETPUIECKUX 3a/ad.

HaxoauTs miomaam nogo0HbIX GUryp.
BbIYHCASITH TUIOMAAN PA3IMIHBIX MHOTOYTOJIBHBIX
¢buryp.

PemaTs 3axa4u Ha monaap ¢ NPakKTUYECKUM
coJiepKaHUeM




Teopema I1udaropa u Hauana 10 Teopema [1udaropa, e€ 1oxa3zaTeabCTBO U Joka3biBaTh Teopemy [ludaropa, uenoab3oBarhb e
TPUTOHOMETPUHU npumenenne. O6parnas reopema [lugaropa. B [IPaKTUYECKUX BBIUUCICHUSIX. POpMYJIMpPOBATH
Omnpenenenre TPUrOHOMETPUUYECKUX (PYHKIMN OTIpE/ICIICHNUS] TPUTOHOMETPUIECKUX (HYHKIINI
OCTpOrO yrja, TPUTOHOMETPUYECKHE OCTpOTO YIjia, HPOBePATb UX KOPPEKTHOCTD.
COOTHOIICHMS B IPAMOYT'OJIbHOM TPCYTI'OJIbHUKE. BbIBOIMTH TPUTOHOMETPUYECKUE COOTHOUICHHUS B
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. IIPSIMOYTOJIbHOM TPEYTOJIbHHKE.
CooTHOIIEHUS MEXK Ty CTOPOHAMH B HMceienoBaTh COOTHOLIEHUS MEXITY CTOPOHAMU B
MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX C yriaamu B 45 NPAMOYTOTBHBIX TPEYrONBHUKAX C YIIaMH B 45° u
n 4501; 300 u 600]. 45°;30° u 60°.
Hcnonb3oBath GopMyibl IPUBEAECHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO JJISI HAXOXKICHUS
COOTHOILIEHUHN MEX]Ty TPUTOHOMETPHUUECKUMHU
(GYHKIMSIMH pa3IuYHBIX OCTPBIX YIJIOB.
IIpumeHSITH MOTy4YEHHBIE 3HAHUS U YMEHUS IPU
PEIICHNN IPAKTUYECKUX 3a/1a4.
3HAKOMHUTBCH C HCTOPHEN PA3BUTHS TECOMETPUU
VYTiBl B OKPYKHOCTH. 13 BrivicaHHBIE ¥ EHTPANIBHBIE YIJIBI, YTOJ MEKIY PopMyJIHPOBATh OCHOBHBIE ONIPECIICHMUS,
Brnucanssle ¥ ONMCaHHbBIE KacaTeJIbHOU U XOPAOU. YTIIbl MEXIY XOpIaMHu U CBSI3aHHBIE C YIJIaMH B Kpyre (BIUCAHHBIN yTroJI,
4eTHIPEXYTOIbHHUKH. CEKYILLUMH. LEHTPAJIbHBIA yrod).
KacaTe/bHbIe K OKPYKHOCTH. Brnucannble v onMcaHHbIe YeTHIPEXYTOIbHUKY, UX | HaxoauTh BIMCaHHBIE YIUIBI, ONUPAIOLINECS HA OAHY
Kacanue OKpy/KHOCTEH NPU3HAKYU U CBOMCTBA. [[puMeHeHne 3Tux cBOMCTB | AYT'Y, BBIYHCJIATH YIJIbI C IOMOLIBIO TEOPEMBI O
TIPH PELICHAN F€OMETPHYECKHX 3a/au. BIINCAHHBIX YIJIaX, TEOPEMBI O BIIMCAHHOM
B3anmHoe pacnosioxkeHue IByX OKpYKHOCTEH. YETBIPEXYTOJIbHUKE, TEOPEMBI O IICHTPATLHOM YIJIe.
Kacatue okpyKHOCTeit HccaenoBarh, B TOM YHUCIIE € TOMOIIbIO HU(POBBIX
PECYPCOB, BIINCAHHBIE U ONHCAHHBIE
YETBIPEXYTOJIbHUKH, BBIBOJAUTH UX CBOMCTBA U
IIPU3HAKH.
Hcnonb30BaTh 3TH CBOMCTBA U IPU3HAKY NPU
pelIeHnn 3a1a4
[ToBTOpEeHue, 0600IIeHNE 4 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB Pemath 3a1a4n Ha MOBTOPEHUE, HIUTIOCTPUPYIOIIHE

3HAHUH

KypcoB 7 u 8§ KiaccoB, 0000IIeHre 3HaHUH

CBA3U MCIKAY PA3JIMYHBIMU YaCTAMHA KypCa




9 kaacc (68 u)

Ha3Baunue pa3aena (Tembl) 4acoB
OcHoBHOeE cofep:kaHue OcHOBHBIE BU/IbI 1eITeJILHOCTH 00y4ar0mXxcsi
Kypca (4MCJI0 4acoB)

Tpuronomerpus. Teopemsl 16 Ornpenenenre TPUTOHOMETPUIECKUX (PYHKITUN @ opMyJIHPOBATH ONpe/eSeHus

KOCHUHYCOB U CUHYCOB. yriaoB ot 00 xo 1800]. KocuHyc 1 cHHYC IPAMOro | TPUTOHOMETPUYECKUX (QYHKIMN TyIbIX U IPAMBIX

Pemenue TpeyrogbHUKOB U TYIIOTO yTJIA. VTJIOB.
Teopema xocurycoB. O000IEHHAs TeopemMa BbIBogUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
CHHYCOB (C paanycom OIIMCAaHHOU 0pr)KHOCTI/I). (c pamuycom OIIUCAHHOU OKPY)KHOCTI/I).
HaxosxneHue iMH CTOPOH U BEJIMYUH YTII0B Peliarh TPEYroIbHHAKN.
TPEYTOJTLHUKOB. PemaTe npakTudeckue 3a1aum, CBOASIINAECS K
QPopmyna IIOMATM TPEYTOTbHAKA TEPE3 JiBe HAXOKJICHUIO Pa3IMYHBIX SJIEMEHTOB TPEYTOJbHUKA
CTOPOHBI M YTOJ MeX 1y HUMU. Dopmyra
ILIONAU YETHIPEXYTOJIbHUKA YEPE3 €ro
JArOHAIH U YTOJI MEXTy HUMHU.
[IpakTnyeckoe mpuMeHEHHE JOKa3aHHBIX TEOPEM

[IpeobpazoBanue mo100usl. 10 [Tonsatue o mpeoOpa3zoBaHUU MTOA0OHSI. OcBauBaTh NOHsAITHE TTPeOOpPa30BaHMS TOI00US.

Metpuueckue COOTHOIIECHUS

CoOTBETCTBEHHBIE AIEMEHTHI MOJAOOHBIX (PHUTYD.

HccaenoBaTh OTHOIIEHNE JIMHEWHHBIX DJIEMEHTOB

B OKPYKHOCTHU

Teopema o mpou3BeIeHUU OTPEIKOB XOP/I, TEOpEMa
0 MPOU3BEACHUU OTPE3KOB CEKYIIHX, TEOpeMa O
KBaJlpaTe KacaTeJIbHOM.

[IpumeHeHue B pelIeHnH T€OMETPUYECKUX 3a/1a4

¢buryp npu npeodpazoBanuu nmoaoous. Haxoaurs
IIPUMEPBHI TTOI00US B OKPYKAFOIIEH
JICHCTBUTEIILHOCTH.

BbIBOANTH METPHYECKUE COOTHOLICHHUS MEKITY
OTPE3KaMU XOPJI, CEKYIIUX U KacaTeIbHBIX C
UCIIOJIb30BAHUEM BIIMUCAHHBIX YIIIOB M MOJO0OHBIX
TPEYrOJIbHUKOB.

PemaTth reomeTpuieckue 3a1a4M U 331a49H U3
peabHOM JKU3HH C UCTIOJB30BaHNEM TOJOOHBIX
TPEYrOJIbHUKOB




Bexropsl
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OmnpexneneHne BEKTOPOB, CIOKEHUE U PA3HOCTb
BEKTOPOB, YMHOKECHHME BEKTOPA HA YUCJIO.
@uU3NYECKUI U T€OMETPUYECKUI CMBICIT

BEKTOPOB. Pa3noxeHue BeKTopa o 1syMm
HEKOJUIMHEApHBIM BekTOopaM. KoopanHatel
BekTopa. CKallsIpHOE IPOU3BEICHUE BEKTOPOB, €0
IIPUMEHEHHE JUIsl HAXO0XKACHUS JJIMH U YIJIOB.
Pemenue 3aaa4 ¢ MOMOIIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB Ul PEIIECHUs 3a1a4
KMHEMAaTUKH U MEXaHUKH

Hcnoab30BaTh BEKTOPHI KaK HAIIPABIICHHBIE
OTPE3KH, HCCIEA0BATH T€OMETPUYECKUI
(mepemernienne) U GU3NICCKHIA (CUITA) CMBICITBI
BEKTOPOB.

3HaTh onpeeseHUus1 CYMMBbI U Pa3HOCTU BEKTOPOB,
YMHOEHUS BEKTOpa Ha YHCIIO, HCCJIe10BaATh
F€OMETPUYECKUN U (PU3MUECKUN CMBICIIBI ATHX
OIepanuid.

Pemiate reoMerpudeckue 3a1auu ¢
HCIIOJIb30BAHUEM BEKTOPOB.

PackiaasiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKAISIPHOE POU3BEICHHE
BEKTOPOB, BBIBOJAUTH €T0 OCHOBHBIE CBOMCTBA.
BoryucasaTe cymMmmy, pa3HOCTh U CKaJSIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAUHATAX.
IIpuMeHATH CKaJIIPHOE IPOU3BENCHUE IS
HAXO0XJICHU JUIMH U YIIJIOB

JlexapTOoBbI KOOPAWHATHI Ha
IJI0CKOCTH

JlexkapTOBBI KOOPAMHATHI TOUEK Ha MJIOCKOCTH.
VYpaBHeHHE NpsMoi. YTII0BOH KOADUIIHEHT,
TaHT€HC yIJIa HaKJIOHA MPSMO, apaiebHbIe U
HEePIEeHIUKYISPHBIC TIPSIMbIE.

VYpaBHeHnue okpyxHocTd. HaxoxieHue koopauHar

OcBauBaTh NOHATHE TIPSIMOYTOJBHON CUCTEMBI
KOOPJMHAT, JeKapTOBBIX KOOPAMHAT TOYKH.
BbiBoIMTH ypaBHEHHE MPSMOI U OKPYKHOCTH.
BoigensiTh MOJIHBIN KBaApaT 7151 HAXOXKICHUS
LEHTpa U paguyca OKPY>KHOCTH 1O €€ ypaBHEHHIO.




TOYEK I1EPECEUEHUS OKPYKHOCTH U MPSIMOH.
MeTto1 KoOpAUHAT IIPU PELLIEHUU T€OMETPUUYECKUX
3az1a4.

Hcnonp3oBanue MeTO1a KOOPAUHAT B
IPAKTUYECKUX 337auax

Pemathb 3a1aun Ha HAX0XKACHUE TOUEK
IIepEeCEYEHMSI IPSMBIX U OKPYKHOCTEH C MOMOLIBIO
MeTO/1a KOOpAHMHAT.

Hcnoab30BaTh CBOCTBA YrioBoro ko3dduinuenrta
IPSIMON IIPU pellIeHnH 3aJa4, 1JIs ONpeeIeHUs
PacIOJIOKEHUS MIPSIMOM.

IIpuMeHsATH KOOPAWHATHI TIPU PEIICHUT
F€OMETPUYECKUX U MPAKTUYECKUX 3a]ad, JUIs
MIOCTPOEHUS MaTeMaTHUYECKUX MOJIENeN pealbHbIX
3a/1a4 («MeToJ1 KOOPJIMHATY ).

IMoab3oBaThCsl U1 TOCTPOCHUSI U UCCIIEIOBAHUM
1M(POBBIMU peECypCaMu.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS T€OMETPUHU

[IpaBunbHbIE
MHOI'OYTOJIbHUKH. J[;TnHa
OKPYXHOCTH U IUIOIIA/1b
Kpyra. Beruucienue
Ioniaaei

HpaBI/IJ'H)HBIe MHOI'OYT'OJIbHUKH, BBIYHUCICHUEC UX
3JIEMEHTOB.

Yucno m v AyiMHA OKPYXHOCTH. [{iiiHa yru
OKPY>KHOCTH.

Paguannas mepa yrna.

[Tnomans kpyra u ero 1eMeHTOB (CEKTOpa U
cerMenTa). Beruucnenue miomaseit ¢puryp,
BKJIFOYAIOIINX AJIEMEHTHI Kpyra

®opMyTHPOBATH OTPEIEIICHUE TPABIIILHBIX
MHOTOYTOJIFHUKOB, HAXOAUTH UX 3JICMEHTEHI.
IMob30BaThCS MOHATHEM JJIHHBI OKPY)KHOCTH,
BBEIEHHBIM C TIOMOIIBIO PABHIIBHBIX
MHOTOYTOJIFHUKOB, ONpPeIesATh YHCIIO T, [UINHY
IYTU ¥ paJiaHHyI0 Mepy yria.

IIpoBoauTH MEpPexo OT paJraHHON MEpHI yriia K
rpaxycCHON 1 Ha00OPOT.

OnpeneasThb MIOMAAb Kpyra.

BoiBoauTH (hopMyJIbI (B IpagyCHOM U pauaHHON
Mepe) s JUIMH IyT, TUIOLIaied CeKTOPOB 1
CETMEHTOB.

Boruncasite roniaau Guryp, BKIIOYAIOMINX
AIIEMEHTBI OKPY)KHOCTH (Kpyra).

HaxoauTh miomnaay B 3a/1a4ax peaqbHON )KU3HU




JIBM>KEHUS TUIOCKOCTH

[Tonatne o aBMkeHUM 1WI0CKOCTU. [lapaienbHblii
IIEPEHOC, TOBOPOT U cuMMeTpust. OcU U LIEHTPbI
CUMMETpPHH.

[IpocTenmme npruMeHEHNs B PEILIEHNH 3a/1a4

Pa3ouparthb npumepsl, WILTIOCTPUPYIOIINE TOHATUS
JIBUKEHUSI, LIEHTPOB U OCEH CUMMETPUHU.
DopMyIMPOBATH ONPEACICHNS apaIEIbHOTO
MEpEeHOCa, OBOPOTA U OCEBOM CUMMETPHH.
BBIBOOUTH X CBOIICTBA, HAXOAUTh HEIIOIBIKHBIC

TOYKH.
HaxoauTh LHEHTPH! U OCH CUMMETPUN MTPOCTEUILINX
buryp.

IIpuMeHATH napayuIeNIbHbINA IEPEHOC U CHMMETPHUIO
IIPU pelIeHNU TeOMEeTPUUYECKUX 3a/1au (pa3doupaTh
MIPUMEpHI).

Hcnoab3oBaTh U1 NOCTPOCHUS U UCCIIEOBAHUI
M poBbIE PeCypCh




[ToBTOpEenue, 060061ICHNE,
cucTeMaTu3anys 3HaHu!

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7—9 kitaccoB, 00001IeHNEe 1
cucTeMaTu3anus 3HaHUH.

[IpocTeiimme reomeTpruaecKkue GUTypbl 1 UX
cBoiicTBa. M3mMepeHne reoMeTpu4eCcKux BEJIMYHH.
TpeyroyibHUKH.

[TapanienbHble U EPIEHIUKYIISPHBIE IPSIMBIE.
OxpyxHOCTb U KpyrT. ['eomeTpruueckue
IIOCTPOEHHUs. YTUIBI B OKPYKHOCTU. Bricanusie u
OTHMCAHHBIE OKPYXHOCTH MHOTOYT OJIbHUKOB.
[IpsiMast u OKPYKHOCTb.

UYeTplpéxyroyibHUKN. BrivicanHble 1 ONTMCaHHBIE
YETBIPEXYTOJIbHUKMU.

Teopema ITudaropa u Havama TPUTOHOMETPHUH.
Pemenue o6mux TpeyroabHUKOB.

[IpaBUsIBHBIE MHOTOYTOJIBHUKH.
[IpeobOpazoBanus miockoctu. Jmxenus. [Togodue.
CummeTpusi.

IInomans. Brlaucnenue miomanei.

[Tmomaau mogoOHBIX GuUTyp.

JlexapTOBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTopsl Ha I0CKOCTH

OnepupoBaTh NOHATUSAIMM: (PuUTypa, TOUKA,
npsMasi, yroj, MHOTOyroJIbHHK, paBHOOCAPEHHBIN U
PAaBHOCTOPOHHUM TPEYrOJIBHUKH, IPAMOYTOJIbHBIN
TPEYroJIbHUK, MEaHa, OUCCEeKTpHCca U BHICOTA
TpEeyrojbHUKA, apaJluIeIorpaMM, pomo,
IIPSAMOYIOJIBHUK, KBaJIpaT, TPANELHs; OKPYKHOCTb,
KacaTeJbHasl; paBEHCTBO U 1oJo0ue guryp,
TPEYrOJbHUKOB; apPAJUIEIBbHOCTD U
MEPIEHAUKYJIIPHOCTD MPSMBIX, YTOJI MEXTY
HPSIMBIMU, CAMMETPUSI OTHOCUTEILHO TOUKU U
IIPSAMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA yIJIa,
II01IaAb, NIEPUMETP.

Hcnoas3oBath popmyJibl: IEpUMETPA U MIIOMATN
MHOT'OYTOJIbHUKOB, JIJTUHBI OKPY’KHOCTH U IIJIOIIATN
Kpyra, 00béMa MpsIMOYTOJIBHOTO MapajuleIenuIe/a.
OnepupoBaTbh NOHATHSIMHU: [IPSIMOYTOJIBHAS
CHUCTEMAa KOOPANHAT, BEKTOP; HCIOJIb30BATh 3TH
MOHSTHS IS IPEACTABIICHUS JAHHBIX U PELICHUS
3a7jay, B TOM YHUCJIE U3 JPYTUX y4eOHBIX MPEAMETOB.
Pemate 3a1a4M Ha MOBTOPEHUE OCHOBHBIX
MOHITHH, NILTIOCTPALHIO CBSI3EH MEX LY
pa3IMYHBIMU YacCTsIMU Kypca.

Bobi0upars MeToa 17151 pelIeHUs 3a/1a4u.
PemaTth 3aga4y 13 HOBCEIHEBHOM KU3HU




IHOYPOYHOE IIVIAHUPOBAHHUE U3YYEHUA YYEBHOI'O KYPCA

7 KJIACC (68 4)

KonnuecTBo yacoB
Kon
e TpO Ipakti Mara JIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Bce | JabH U3y4YeHHu o0pa3zoBaTe/ibHbIE
n/n Yyeckue
ro ble | pecypchl
padoThI
pao
OThI
I'naBa 1.HavajbHbIe reoMeTpUYECKHE 10
CBe/leHusl
1 Toukwu, npsimbie, otpe3ku. [IpoemBanue 1 0 0 01.09 bubnuoreka [JOK
IpsSIMON Ha MECTHOCTH ' https://m.edsoo.ru/8866ch6a
2 | Jly4d. Yron 1 0 0 07.09
PaBencTBO reomeTpuueckux Guryp.
3 CpaBHEHUE OTPE3KOB U YTIIOB 1 0 0 08.09
4 | JlnuHa oTpe3ka 1 0 0 14.09
5 Enuaune: U3MEPEHUS. 1 0 0 15.09
N3mepuTenbHble MHCTPYMEHTHI
5 I'pagycnas mepa yria. Ismepenue yrios 1 0 0 21.09 bubnuoreka [JOK
Ha MECTHOCTH ' https://m.edso0.ru/8866ce80
CMexHbIe U BEPTUKAIIBHBIE YTIIbI bubnuoreka [JOK
! . 0 0 22.09 https://m.edsoo.ru/8866d34e
3 [lepienaukyisipasie npsimMbie. [locTpoenune 1 0 0 28.09 bubnuoreka [JOK
NPSIMBIX YTJIOB HA MECTHOCTHU ' https://m.edsoo.ru/8866e01e



https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

9 | Pemenue 3amau 1 29.09
KourposbHas padora Nel mo reme
10 «OcCHOBHbBIC TeOMeTPUYECKHE CBOMCTBA 1 05.10 bubmmnorexa [{OK
npocreimux ¢puryp. CMeKHbIE U https://m.edsoo0.ru/8866e88e
BEePTHKAJIbHbIE YIJIbD»
I'naBa 2. TpeyroJbHUKH 15
11 | TpeyronbHHUK 1 06.10
12 IlepBblii IpU3HAK PaBEHCTBA 1 1210 bubmmnoreka [IOK
TPEYroJIbHUKOB https://m.edsoo0.ru/8866e9ec
13 IIepBeIit IpU3HAK paBEeHCTBA 1 13.10
TPEYTrOJIbHUKOB
14 [lepneHauKyIsp K IpsIMOi 1 19.10 bubnmnorexa [IOK
https://m.edso0.ru/8866d6fa
15 Menuanbl, OHUCCEKTPHCHI U BBICOTEI 1 20.10 bu6anorexa LIOK
TPEyToJbHHUKA https://m.edso0.ru/8866d880
16 CRoiicTBa paBHOOEIPEHHOTO 1 26.10 bubnuoreka [JOK
TPEYToJIbHHKA. https://m.edso0.ru/8866d880
17 Bropoit npu3Hak paBeHCTBa 1 2710
TPEYTrOJIbHUKOB
18 Bropoit npu3Hak paBeHCTBa 1 09.11
TPEYTOJIbHUKOB
19 TpeTuii npu3HAaK paBeHCTBA TPEYrOJIbHUKOB | 1 1011 bubnuoreka [JOK
https://m.edso0.ru/8866e3a2
o0 | TpeTnii mpuU3HaK paBEHCTBA TPCYTOJIbHUKOB | 1 16.11
21 OxpyxHocTh. [locTpoeHus UPKYJIEM 1 17.11 bubnmoreka [JOK

U TUHEUKOU

https://m.edso00.ru/8866eb22



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

IIpumMepel 3a1a4 Ha TOCTPOCHUE

23.11

22 1
23 | Ilpumepsl 33724 Ha TOCTPOEHUE 1 24.11
Pemenue 3amaq bu6anorexa [JOK
24 . 3011 https://m.edso0.ru/8866echc
o5 Koutposabnas padora Ne2 mo teme 1 01.12 bubnmnoreka [IOK
«IIpH3HAKH PaBEHCTBA TPEYTOJIbHUKOBY ' https://m.edso0.ru/8866ef64
I'naBa 3. IlapaJssiesbHbIEC IPSIMbIE 11
26 | Onpenenenue napajiyIeNIbHbIX MPSIMbIX 1 07.12
97 [lpu3Haku mapaIeTbHOCTH ABYX 1 08.12
IPSIMBIX
28 [lpu3Haku mapaIeTbHOCTH ABYX 1 14.12
PSIMBIX
29 [IpakTryeckue cnocoObl TOCTPOCHHUS 1 15.12
napajuIeNIbHbIX MPSIMbBIX
30 06 akcrmomax reoMeTpuu. Akcuoma 1 91 12
MapayIeIbHBIX MPIMBIX
3L aayen mapamenmnnt ipmnn |1 2217 | Bromorexa IOK
ABYMA 1P P ' https://m.eds00.ru/8866f630
CEeKyILeH
Teopembr 00  yrmax, 00pa3oBaHHBIX
32 | AByMs mapajuIeIbHBIMU TIPSIMBIMH H 1 28.12
CEKyIlen
33 VYTl ¢ COOTBETCTBEHHO MAPAJUICILHBIMU 1 29 11 bubnmoreka [JOK
VI TIEPIICHIUKYISIPHBIMUA CTOPOHAMU ' https://m.edsoo.ru/8866f8ba
34 Pemene 3amas 1 11.01 bubnmoreka [JOK

https://m.edsoo0.ru/8866fa5e



https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

35 Pemenue 3anau 1 12.01
36 KonTpoabHasi pabora Ne3 mo reme 1 18.01
«IlapannejbHble MPSIMbIE»
I'naBa 4. CooTHOLICHUSI MEKIY CTOPOHAMHU U 20
yIJiaMHu TPeyrojbHHUKA
37 Teopema 0 cyMMme YriioB 1 1901 bubnmnorexa [IOK
TPEyroJibHUKA ' https://m.edso0.ru/88670e9a
38 OCTpoyronLHLv,m, MPSIMOYTOJIBHBIN U 1 25 01
TYNOYTOJIbHBIN TPEYTOJILHUKH
39 OCTpoyroan:m, MPSIMOYTOJIBHBIN U 1 26.01
TYHOYTOJIbHBIM TPEYTOJIbHUKU
40 Teopema 0 COOTHOLIEHUSIX MEXKIY 1 01.02 bubnuoreka [JOK
CTOPOHAMH M YIJIaMHU TPEYTrOJIbHUKA ' https://m.edso0.ru/8867013e
a1 Teopema 0 COOTHOLIEHUSAX MEXKIY 1 02.02
CTOPOHAMH M YIJIaMHU TPEYTrOJIbHUKA
42 Pemenne 3amau 1 08.02
43 HepaBenctBo TpeyronbpHuka 1 09.02 bubnmnoreka [{OK
' https://m.eds00.ru/88670508
44 KountposabHast padora Ne4 nmo teme 1 15.02
«CyMMa yrJjioB TPeyrojbHUKA
45 Hexoropsie cBOWCTBa 1 IPU3HAKH 1 16.02
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
16 Hexoropsie cBOWCTBa U IPU3HAKH 1 22 02
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
47 [Ipr3Hakn paBeHCTBA MPSMOYTOJIbHBIX 1 29 02 bubnuoreka [JOK
TPEYrOJbHUKOB ' https://m.eds00.ru/8867103e
48 | [lpu3Haku paBEHCTBA MPSMOYTOJIHHBIX 1 01.03



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867103e

TPEYroJIbHUKOB

IIpu3Hakun paBeHCTBA NPSAMOYTOJIbHBIX

49 07.03
TPEYTOJIBLHUKOB
50 | Paceronme iiiiiKﬁaiﬁﬁiﬁiﬁan 1403 | bubmorexa LIOK
HpAMBIMIH https://m.edso0.ru/88671188
PaccrositHue OT TOYKH 10 TIPSMOIA.
51 Paccrosaue mexay napamiebHBIMU 15.03
MPSAMBIMHU
52 [TocTpoeHue TpeyroiapHUKa 10 TPEM 21.03 bubnuoreka [JOK
dJIEMEHTaM https://m.edso0.ru/886712d2
53 [TocTpoeHue TpeyrojabHUKa IO TPEM 9903
AJIEMEHTaM
54 Pemenue 3agau 04.04 bu6anorexa IIOK
https://m.eds00.ru/88671462
55 Pemenue 3amau 05.04
56 KounTposbHast padora Ne5 nmo teme 11.04 bubnmnoreka [IOK
«IIpsIMOYTOJILHBIH TPEYTrOJIbHHK» https://m.eds00.ru/886715b6
I'naBa 5. 'eomeTpuYeckue MecTa TOYECK.
CumMeTpuuHbIe GUTYPHI
57 | ColicTBa OMCCEKTPHUCHI yIIia 12.04
58 CaoiicTBa CEpEAMHHOTO 18.04
MEPHEHANKYIISPa K OTPE3KY
59 | CpolicTBa TMaMeTPOB M XOPJ OKPYKHOCTH 19.04
Tpu ciayuast B3aMMHOTO pacIioNOKEHUS
60 | okpyxHOcTH U Tipsmoii. KacaTenpHast k 25.04

OKPYKHOCTH



https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6

Brnimcannasg u onucaHHasi OKPYXHOCTH

61 1 0 0 26.04
TpPEYroJibHUKa
62 CDI/IFYPE;I, CUMMETPHUYHBIE OTHOCUTEITBHO 1 0 0 02.04
IPSIMOMA
63 | OceBasi cuMMeTpusi U €€ CBOMCTBA 1 0 0 03.05
64 | Pemrenue 3amau 1 0 0 16.05
65 KoutposabHas padora Ne6 mo teme 1 1 0 17.05
«OKpY/KHOCTH H KPYI»
66 | [loBTOpeHHe Kypca reoMeTpHH 3a 7 Kjiacc 1 0 0 23.05
HHuTrerpupoBaHHbI
67 [ToBTOpEHME Kypca reoMeTpun 3a 7 Kitacc 1 0 0 ﬁ yp;lfc%ww
reorpaguu
68 | [loBTOpeHue Kypca reoMeTpuu 3a 7 Kjiacc 1 0 0 24.05
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




8 KUVIACC

KosnuyecTBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3YMEHHS | 0GPA3OBATEbHBIC
padoTsbI padoThI pecypebi
1 [TapamrenorpaMmM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
2 [TapamrenorpaMmM, ero Npu3HaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/88671ca0
3 [TapamrenorpamMmM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOWCTBA https://m.edso0.ru/88671ca0
4
y | e o e | Bumorera 110K
PAMOYT X, POMD, KBA/IpatL), https://m.edso0.ru/88671dea
IIPHU3HAKU 1 CBOMCTBA
;| ceome o g | Bumorea 110K
PAMOYT X, POMD, KBaZIpat), https://m.eds00.ru/88671f20
IIPU3HAKH U CBOMCTBA
o | coome oo | Bumorea 110K
PAMOYT X, POMD, KBapat), https://m.eds00.ru/8867209c
IIPU3HAKH U CBOMCTBA
bu6mmoreka [IOK
! Tpaners . https://m.eds00.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.eds00.ru/8867252¢
9 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.eds00.ru/88672858
bu6mmoreka [JOK
10 MeToz yABOCHHS Me/HAHEI . https://m.edso0.ru/88672b14
bu6mmoreka [JOK
1 Henrpanbras cumumerpus . https://m.edso0.ru/88672b14
12 KonTpospHast paboTa 1o Teme 1 1 bubnuoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

"YeTbIpE€XyroJpHUKH" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubmuorexa [IOK
MPOMOPIHUOHAIIBHBIX OTPE3KAX https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEyroJibHUKA bubmorexa [IOK
https://m.eds00.ru/88672e0c
15 CpenHsis TUHUS TPEyroJibHUKA bubmorexa [JOK
https://m.edso0.ru/88672f38
16 Tpaneuus, e€ cpeqHsist THHAS bubmorexa [JOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeaHss JIUHUS bubmorexa [IOK
’ https://m.edso0.ru/88673064
18 [IponopuroHaibHbIE OTPE3KU bubmiorexa HOK
https://m.eds00.ru/88673794
19 [IponopuroHaibHbIE OTPE3KU bubmrorexa [JOK
https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyroJibHUKE bubmorexa LIOK
https://m.edso0.ru/886738fc
bu6mmoreka [IOK
21 TonoGubie TpeyrosbHuKH https://m.edso0.ru/88673a78
29 Tpu npuszHakKa moaoous bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/88673bae
23 Tpu npuszHakKa moaoous bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edso0.ru/88673d52
24 Tpu npuszHaKa moaoous bubnunoreka [JOK
TPEYroJIbHUKOB https://m.edso00.ru/8867400e
o5 Tpu npusnaka nogo0us
TPEYTrOJIbHUKOB
26 [IpumeHnenne moA0OHs IPU pELICHUH
MPAKTUYECKUX 33734
o7 KonTtposneHas paboTa o teme bubnuoreka [IOK
"[TooOHBIE TPEYTOIBHUKH" https://m.edso0.ru/8867445a
28 CBoiicTBa momaaei bu6mmoreka [JOK



https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a

reOMETPUIECKUX (UTYp

https://m.edso0.ru/886745fe

29 DopMmyisl i I0WAAN 1 bubmuorexa [IOK
TPEYroJIbHUKA, apaJlIeorpamma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAAN 1 bubnuorexa [JOK
TPEYroJIbHUKA, NapaJlIeorpamma https://m.edso0.ru/88674a22
31 @opMyIIbl IS IUIOLIAAN 1 bubnuorexa [JOK
TpEyroJibHUKa, NapajuieorpaMmma https://m.eds00.ru/88674a22
30 @opMyIIbl I UIOMIAIN 1 bubnuorexa [JOK
TpEyroJibHUKa, NapajuieorpaMmma https://m.eds00.ru/88675288
33 @opMyIIbl I UIOMIAIN 1 bubnnorexa [JOK
TPEYroJIbHUKA, MapajiieorpaMma https://m.eds00.ru/8867542c
34 Brruncnenue miomaneil CiIoKHBIX 1 bu6moreka [IOK
¢buryp https://m.edso0.ru/88674e78
35 [Tnomanu puryp Ha KIeTIaTOM 1 bubmuorexa [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tmomaau mogoOHBIX HUryp 1
37 [Tmomaau mogoOHBIX HUryp 1
38 3agaum ¢ MPaKTUYECKUM 1 bubnuoreka [IOK
coZiep>KaHueM https://m.edso0.ru/88675558
39 3ajauM ¢ IPaKTUYECKUM 1 bubnuoreka [JOK
coaep>KaHueM https://m.edso0.ru/88675684
40 Pemienne 3aga4d ¢ NOMOIIBIO METOAQ 1 bubnuoreka [JOK
BCIIOMOTaTEIbHOU ILIOMAaN https://m.edso0.ru/88674f90
a1 KonTtponbHas padoTa o teme 1 bubnnoreka [JOK
"ITnomraas" https://m.edso0.ru/8867579c
42 Teopema ITudaropa u eé 1 bubnnoreka [JOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé 1 bubmuoreka [JOK
IIPUMEHEHHUE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé 1 bubnuoreka [IOK

IIPUMCHCHUC

https://m.edso0.ru/88675abc



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
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https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
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Teopema [Tudaropa u eé

45
MIPUMEHEHUE
16 Teopema [Tudaropa u eé
MIPUMEHEHUE
Ornpeenenrue TPUrOHOMETPUIECKUX
(GyHKIUH OCcTpOTO yria
47 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, EtTSs?E;T:;?)gg};S 675032
TPUTOHOMETPUYECKHUE COOTHOILICHUS T '
B MPSIMOYTOJILHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnuoreka [JOK
TOXIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPHUYECKOE
TOXXJIECTBO
50 OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO
KonTtponsHas padoTa o Teme
51 "Teopema ITudaropa n Havana BH6J_IHOTeKa HOK
IpHrOHOMETpHH" https://m.edsoo.ru/8a1407e8
52 Bnucannsie U IEHTpaIbHBIE YIJIbI, bubnuoreka [IOK
YTOJI MEKTY KacaTeJIbHOU U XOpJI0H https://m.edsoo.ru/8a1415b2
53 Bnucannsie U IEeHTpaIbHBIE YIJIbI, bubnuoreka [JOK
YTOJI MEXKTY KacaTeJIbHOU U XOpI0H https://m.edso00.ru/8a141940
54 Bnucannsie 1 EeHTpaIbHbBIE YTJIbI, bubnuorexa [JOK
YIoJl MEXy KacaTeIbHOU U XOpAOoH https://m.edsoo.ru/8al41b34
55 YTrubl MeXy XOpJaMu U CEKYIIUMU
56 YTrubl MeXIy XOpJaMu U CEKYIIMMU
Bncannble u onricaHHbIe
57 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U BH6J_IHOTeKa HOK
CBOHCTBA https://m.edsoo.ru/8a140f86
Brcannblie u onricaHHbIe
58 YeThIPEXYTOJbHUKH, UX MPU3HAKH U bubmiorexa [IOK

CBOICTBa

https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

Bnoucanneie u onmMcaHHbIC

59 YETBIPEXYTOJIbHUKHU, UX NMPU3HAKU U 1 Bubmorexa LJOK
. ’ https.//m.edsoo.ru/8a1416d4
CBOIiCTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJIHLHUKOB MIPU 1
pEIIeHUU TEOMETPUUYECKUX 3aj1a4
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETBIPEXYTOJIHUKOB IPH 1
peIIeHUN TEOMETPUUECKUX 3a1a4
62 B3anmMHoe pacniosioskeHue 1ByX 1 bubmmoreka [{OK
OKPYXXHOCTEH, 00II1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bu6moreka [IOK
63 Kacanne oxpyxHocTeit 1 https://m.edsoo.ru/8a1410a8
KontpoibHas padota mo Teme "YTIb
64 B OKpl;)KHOCTI/IpBHI/ICElHHBIe u 1 bubmorexa [JOK
) " https://m.edsoo.ru/8a141c88
OTIMCAHHBIC YETHIPEXYTOJbHUKN
n o
el B 10K
! yp o ’ https://m.edsoo.ru/8al41ddc
00001IeHNe 3HAHUT
o | mommemesomm x| B 10K
o P . ’ https://m.edsoo.ru/8al4lefe
000011IeHNE 3HAHHUI
bu6mmoreka [IOK
67 Hrorosas koHTpoJIbHAs paboTa 1 https://m.eds0o.ru/8al42368
o | g it B LOK
! P N ’ https://m.edsoo.ru/8a1420ac
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KoﬁnTpoubnme HpﬁaKanecm/le W3yueHHS | 0GPa30BATENbHBIE
padoTsI padoThI pecypesI
1 Onpenenenre TPUrOHOMETPUUECKUX 1 bubnnorexa [JOK
¢byskumit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 ®dopmybl IPUBEACHUS 1
3 Teopema KoCHHYCOB 1 bubmmorexa [JOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa LJOK
https://m.edsoo.ru/8a142d5e
6 Teopema cunycos 1 bubmiorexa HOK
p Y https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1
8 Teopema cuHycOB 1
9 Haxoxnenue njvH CTOpOH U BEJIMYUH YTIJIOB 1 bubnuoreka [JOK
TPEYTroJIbHUKOB https://m.edso0.ru/8a1430b0
bu6mmoreka [IOK
10 Petuerue Tpeyronbuuikos 1 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
1 Periierie TpeyroabHikos 1 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
12 Periierie TpeyroabHikos 1 https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
13 Periiere TpeyroabHikos 1 https://m.edsoo.ru/8al42ac0
14 IIpakTHUeckoe NpUMEHEHNE TEOPEM CHHYCOB 1 bubnuoreka [IOK
U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHdeckoe MpUMEHEHHE TEOPEM CUHYCOB 1

1 KOCHHYCOB
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https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
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https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

KonTtponsnas padora o teme "Pemenne

bubmuoreka [JOK

16 TPEYrOJbHUKOB" ! https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [TonsiTue o mpeoOpa3oBaHUM 1MO100MS https://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3IEMEHTHI MOJ0OHBIX bubnuorexa [JOK
buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX
duryp
Teopema o0 mpou3BEICHUU OTPE3KOB XOP/I,
20 Teo;?eMa 0 H}il;)OI/ISBeJileHI/II/I OTTIE)eSKOB o bubmmorexa [JOK
. https://m.edsoo.ru/8a14406e
CEKYIIHNX, TeOpeMa O KBaJpare KacaTeIbHON
Teopema o npoussene OTPE3KOB XO
21 T€O pelxlfa 0 111T poplfslfe He:;; 0 Tpeslfmf o bubmrorexa [JOK
p P a P . https://m.edsoo.ru/8al441a4
CEKYIIHNX, TeOpeMa O KBaJpare KacaTeIbHON
Teopema o npoussene OTPE3KOB XO
22 T€O pelxlfa 0 111T pOI/IH3lfe He:p?; OTT pe:«n?oé3 o bubmoreka LIOK
p P . p . https://m.edsoo.ru/8al442da
CEeKYIIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
23 [IpumeneHne TeopeM B pelieHUN bubnuoreka [IOK
reOMETPUYECKHUX 3a]a4 https://m.edso0.ru/8a143f06
o4 [IpumeneHne TeopeM B pelIeHUN bubnuoreka [JOK
reOMETPUUYECKHUX 3a]a4 https://m.edsoo.ru/8al443fc
o5 [IpumeHneHne Teopem B pelieHun bubnuoreka [JOK
reoOMETPUUYECKHUX 3a7a4 https://m.edsoo.ru/8a144578
KounTposbnas pabota no Teme
26 "I e(r))6 asoBaﬁne noaoousi. Merpudeckue 1 Eubmorexa TOK
peobp A o p https://m.edsoo.ru/8a1447a8
COOTHOIIIEHUS B OKPY>KHOCTH
Omnpenenenne BeKTOpoB. PU3NYECKUI U bubnuoreka [IOK
27 . .
F€OMETPUUYECKHI CMBICI BEKTOPOB https://m.edso0.ru/8a144960
CrnoxxeHue ¥ BBIYUTaHUE BEKTOPOB, bu6mmoreka [JOK
28 _
YMHOKEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue u BBIYUTaHUE BEKTOPOB, bubnmoreka [JOK

YMHOKCHHEC BCKTOPA HA YUCIIO

https://m.edsoo.ru/8a144d52
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https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
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CnoxeHue U BRIYUTaHHC BCKTOPOB,

30 YMHO>KEHHE BEKTOpa Ha YUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOPaM
32 Koopaunats! BekTopa bubmiorexa HOK
https://m.edsoo.ru/8al44fbe
33 CkansipHO€ MTPOU3BE/ICHNE BEKTOPOB, €r0 bubnuoreka [JOK
MPUMEHEHHE JIJI1 HAXOXKJCHUS IJIMH U YIJIOB https://m.edso0.ru/8a14539c
34 CkansipHO€ MTPOU3BE/IEHNE BEKTOPOB, €r0 bubnuoreka [JOK
MPUMEHEHHE JIJI1 HAXOXKJCHHUS IJIMH U YIIJIOB https://m.edso0.ru/8a14550e
35 Pemenwue 3a1a4 ¢ moMOMIsI0 BEKTOPOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a144c3a
36 Pemenwue 3a1a4 ¢ moMoIILI0 BEKTOPOB BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB ISl pelIeHus 3aa4
((N7E370051
38 KontponbHas padota o teme "Bektopsr" 1 Eﬁ?ﬁ;ﬁ;ﬁgﬁgal 45b08
39 JlexkapTOBBI KOOPAUHATHI TOUEK Ha
IJI0CKOCTH
. bubmuoreka [JOK
40 YPaBHEHHE NIPAMOH https:// m.edsoc%.I ru/8al45c48
41 VYpaBHeHuUE NpsIMOI
42 VYpaBHEHHE OKPYKHOCTH BH6J.IHOTeKa HOK
https://m.edsoo.ru/8a14635a
Koopannats! Touek nepeceueHus bubnunoreka [JOK
43 OKPYKHOCTH U MPAMOU https://m.edso0.ru/8a146620
44 MeTo1 KOOpAMHAT TIPH PEIICHUU
TreOMETPHYECKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
45 MeTo1 KOOpAWHAT TIPH PEIICHUU
TeOMETPHYECKUX 3a/1a4, MPAKTUYECKUX 3a]1a4
46 MeTo1 KOOpAMHAT IPU PELLIEHUN
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IFCOMCTPHUUICCKUX 3a4a4, IMTPAKTHUICCKUX 3ada4

KonTtponsHas padora o Teme "JlekapToBbI bubmuoreka [IOK
at KOOPJAMHATHI HA TUIOCKOCTH" 1 1 https://m.edsoo.ru/8a146e0e
48 IIpaBHUIbHBIE MHOTOYIOJIBHUKH, BEIYMCIICHHUE 1 bubnuorexa [JOK
UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucrno wt. J[miHa OKpYKHOCTH 1 Et?ﬁs?ﬁ%féiggga 1479¢8
50 Yucrno wt. J[mmHa OKpYKHOCTH 1 Et?r?s?ﬁ%féigr?};a 14714¢
o1 JUIvHa AyTH OKPYXHOCTH 1
bubmuorexa [JOK
52 Pauanias mepa yria 1 https:// m.edso;I ru/8ala7lac
53 [Tnomanp kpyra, CeKTOpa, CerMeHTa 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/8a147426
54 [Tnomanp kpyra, ceKTopa, cerMmeHTa 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a147750
55 [Tnomanp kpyra, ceKkTopa, CerMmeHTa 1 BH6J_IHOTeKa HOK
https://m.edso0.ru/8a147750
56 [ToHsATHE O IBUKEHUU IIIOCKOCTHA 1 Et?[i?ﬁ%f(i%gg}gal 4782
57 [TapanensHbIN IEPEHOC, TTOBOPOT 1 Et?[i?ﬁ%f(i%gg}gal 4716
58 [TapanensHbIN IEPEHOC, TTOBOPOT 1 BH6J,IHOTeKa HOK
’ https://m.edso0.ru/8a147f16
59 [TapanensHbIN IEPEHOC, TOBOPOT 1
60 [TapaniensHbIN IEPEHOC, TOBOPOT 1
61 IIpumeHeHne IBMKEHUI NIPU PELIEHNHN 3a/1a4 1 BH6J.IHOTeKa [OK
https://m.edsoo.ru/8a1480e2
KonTtponsHas pabota no Temam
62 "[IpaBuiIbHBIE MHOTOYT OJIbHUKH. 1 1
OKpy»XHOCTb. JIBUIKEHHUSI MIIOCKOCTH"
63 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIUs 1 bu6nmoreka [JOK
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3HaHuH. M3Mepenne reoMeTpuyecKkux
BEJIMYUH. TpeyroJbHUKU

https://m.edsoo.ru/8a148524

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIMS

bubmmoreka [{OK

64 3HaHuH. T1apasenbupie n 1 https://m.eds00.ru/8a148650
MIEPIICHTUKYIISIPHBIC TIPSIMBIC
[ToBTOpenue, 0600IIeHNE, CUCTEMATU3ALIHS
3HaHUH. OKPYKHOCTb U KPYT.
65 1
I'eoMeTpudeckne MOCTPOCHUS. YTIIbI B
OKPYKHOCTH
[ToBTOpenHue, 0600IIeHNE, CUCTEMATHU3AIIHS
66 3HaHu. BrrcaHHsle U ONIMCAaHHBIE 1
OKPY)KHOCTH MHOTOYTOJTbHHKOB
bu6mmoreka [IOK
67 HToroBast KOHTpOJbHAS padoTa 1 1 https://m.edsoo.ru/8a148920
68 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6

[Ipu pa3paboTke amanTUPOBAHHOW pabodeil MporpaMMmbl IO TEOMETPHH,

B TEMAaTHYCCKOM

IIAHUPOBAHUHU YUYTCHBI

BO3MOXHOCTH HCIIOJIb30BAaHUSI DJIEKTPOHHBIX (IU(PPOBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SBIAIOMIMXCA y4eOHO-METOIUYECKHUMU
MarepraiiaMu (MyJIbTUMEIUHHBIE TMPOrPAMMBI, DJIEKTPOHHBbIE YYEOHMKH W 3aJaUHUKH, DJICKTPOHHBIE OMOIMOTEKH, BUPTYyaJIbHbBIE
nabopaTopuu, UTPOBbIE NPOTPAMMBbI, KOJUIEKIMK HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), HMCMOIb3YEMBIMHU JUIsi OOYyYEeHHS U
BOCIIUTAHUSl PA3JIUYHBIX TPYMIN IOJb30BaTENel, MPEACTABICHHBIMU B JJIEKTPOHHOM (IIMGPOBOM) BHAEC U PEATHIYIONUMU
munaktudeckue BosMoxxkHoctu KT, comepikanne KOTOPHIX COOTBETCTBYET 3aKOHOATENBCTBY 00 0Opa3oBaHUU.
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