AJAITTUPOBAHHASA PABOYASA ITPOI'PAMMA
«I'eomeTpus»

JU1st 00yJaromuxcs 7-9 K/1accoB

(Bupg 7)



ITOACHUTEJ/IbHASA 3AITNCKA

AJianTMpoBaHHas mporpaMma o reoMeTpuu it 7-9 K/1accoB NpefiHa3HaueHa
AJisi 00yJaroIuXxcsi C 3a/IeP>KKON TICHXMUeCKOTO Pa3BUTHS, CMTOCOOHBIX YCBOUTH
aZlaNTUPOBAaHHYIO0 00pa30BaTe/IbHYIO TIPOrPAaMMY OCHOBHOTO 00111ero o6pa3oBaHus
B YC/JOBUSIX WUHK/IIO3UBHOTO OOyYeHUs] TIDU CO3/laHMW CrieldajbHbIX YC/IOBUM.
Lenb peanmuzaiuu AOOIT OO0 obyuaromuxcsi ¢ 3[1P HampaB/ieHa Ha CO3JjaHUe
YCJIOBUM [T MaKCHMajbHOTO  Y/IOBIeTBOPEeHUsT 0COObIX 00Opa3oBaTe/bHBIX
notpe6HOCTeM oOyuatomquxcsi ¢ 3I[IP, obecrieurBaOMMX yCBOEHHE WMHU
COLIMAJIBHOTO Y KY/IbTYPHOTO OIbITA.

Ilcuxosioro-nejarornyeckas xapakTepucTtuka odyuarommuxcs c 3I1P.
et C BO3MOXXHOCTBIO WHTE/JIEKTya/lbHOTO DPa3BUTHS, HO 3aMe/jieHHbIM
TEMIIOM TICUXUUECKUX T[POLIeCCOB, BBICOKOW HCTOIIAEMOCTbIO, TPYAHOCTBIO
B yCBaMBaHUM 3HAHWM: TMCUXWUYECKOe HeJOopa3BUTHe, 3a/lepXKKa ICUXUYEeCKOro
Pa3BUTHS, TOBPEXJEHHOe IICMXMYeCcKoe pa3BUTHe, AU(PULMTapHOe pa3BUTHE,
rnckakeHHoe pa3utue (PA/Z, CIBI")

Obumu  mipobsieMaMy  SIBJSIFOTCSL  3aMe/[jJIeHHOe,  Heroc/e/loBaTe/IbHOe
BOCIIDUSITUE, OTCTaBaHWe CJIOBECHO-JIOTMYECKOr0  MbIlieHusl. VM C/10KHO
aHaM3upoBaTh U 00001IaTe. B pesysbraTe cTpafiaeT peub, JMileHHAs SICHOCTH
Y JIOTHKH.

Ons neter ¢ 3IIP xapakTepHO HeNPOU3BOJIbBHOE WMITY/JIbCUBHOE TOBE/eHUE
Y UH(PAHTUIU3M B COUETAaHUM C HU3KMM YPOBHEM M0O3HaBaTe/bHBIX IIPOLIECCOB,
BK/IFOUasi TIaMATh ¥ BHUMaHWe. [IpuurHbl MH(MaHTHUIM3Ma KPOITCsA B pobiemax
SHZOKPUHHOMW Y HEPBHBIX CHCTEM, 3all03ja/IoM TeMIle TICUXAUeCKOT0 Pa3BUTHSL.

[Tpu oOyueHWH HY)KHO YUUTBHIBaTh WX (PU3NO0JOTHYECKH O0OYCI0BIEHHYIO
yTOMJIIEMOCTb, YacTyl0 CMEHy AaKTHMBHOCTM U MAacCMBHOCTU. EciM uMm jaBath
WHTepecHble 3aflaHusi, He TpeOyrollve HarpspkeHWs yMma, Co3iarh armocdepy
CTIOKOMCTBUSI | 0OpO’KenaTelbHOCTHA, OHU IT0Ka3bIBAalOT DPe3yJIbTaThl pelleHwUs
VHTeJI/IeKTYabHBIX 3a7iau, TpUO/IKeHHbIe K HOpMe.

[lporpaMMa peKoMeHAyeTCs OOyuaroIUMCsl, Yy KOTOPBIX OTMEYaroTCs
TPYLHOCTU TIPOU3BOJIBHOW CaMOPeryJsLiuM, TPOSIB/SIOLIENCS B YCIOBHSIX
JesiTeTbHOCTU M OPraHMW30BaHHOTO TIOBeZIeHUs, a TakXe yCTOWUMBbIE TMPU3HAKU
o011ieit  corMasbHO-9MOILIMOHAILHOM  He3penocTd. Kpome TOro, y JaHHOM
KaTeropuM OO0yuaroluxcs MOTYT ObITb TIPU3HAKW JIETKOW OpraHWuecKoi
HeJI0OCTaTOYHOCTH LieHTpasbHOM HepBHOW cucteMbl (LJHC), BbIpakarommecss B
TOBBILLIEHHON TICUXWYECKOM HCTOIIAeMOCTA C COIMYTCTBYIOLIMM CHW)KEHUEM
YMCTBeHHOM paboTOCrocOOHOCTM W YCTOMUMBOCTU K HWHTE/JIEKTya/llbHbIM U
MOL[MOHAIbHBIM Harpy3Kam, a Tak’ke TUMIMYHbIe, B Pa3HOM CTeleHU BbIpaXKeHHbIE,
IUCYHKLIMU B chpepax MPOCTPAHCTBEHHBIX NP CTaB/IeHUN, 3pUTETbHO-MOTOPHOM
KOOp/IMHALMH, (OHETHUKO-(hOHEeMaTUYeCKOro pa3BUTUS, HEUPOAVUHAMUKUA U [Ip.



OpHUM W3 BaKHEWIIMX YC/IOBUN BKIOUeHHs oOyuarorierocs ¢ 3I1P B cpeny
CBEDCTHUKOB 0e3 OrpaHd4YeHU 3/I0pOBbsl SIBJSIETCS YCTOWUMBOCTH (DOpM
a/laliTUBHOTO  ToBeZieHUst. (OOsi3aTe/IbHBIM ~ yC/IOBUEM  SIBJISIETCS  TICUXOJIOTO-
Te/laroruyueckoe COMpOBOXK/eHUe 00yyJarolerocs, CoraacoBaHHast pabota yuuresis
HayaJ/IbHbIX K/IaCCOB C TeJlaroramu, peajv3yoliMU NpOrpaMMy KOPPeKLMOHHOU
paboThl, cozfepkaHUe KOTOpPOW [jisi Ka)KAoro 00OydJarollerocst OrpefesiseTcs C
yueToM ero ocobbix obpa3oBaTe/ibHLIX TTOTPeOHOCTEM Ha OCHOBe PeKOMeHZAITUi
[MMIIK.

Kpowme Toro, (BapuanT 7.2.) iporpaMMa ajipecoBaHa oOyuatorumcs ¢ 3I1P,
KOTOpble XapaKTepU3YIOTCS YPOBHEM pa3BUTHSI HW)KE BO3PAaCTHOW HOPMBI,
OTCTaBaHUe MOXKET TPOSIB/ISATLCS B 1€JIOM WU JIOKAZbHO B OT/e/bHBIX (YHKIUSIX
(3amensieHHbIM TemMn WM HepaBHOMEPHOe CTaHOB/IEHHWe T103HaBaTe/IbHOU
nesitenbHOCTU). OTMeYaroTCsi HapyllleHWsi BHUMaHUs, MaMsITH, BOCIPUATHS U
APYTUX TI03HaBaTe/bHBIX TIPOL[ECCOB, YMCTBEHHOM pPabOTOCIOCOOHOCTH U
L|e/IeHarpaB/eHHOCTU JleITe/IbHOCTH, B TOW W/IM WHOM CTeTNeHW 3aTpyJHSoLIue
yCBOEHHE IIKOJIbHBIX HOPM U ILIKOJIbHYIO aflafTalyio B 1jefioM. [IporM3BOMbHOCT,
CaMOKOHTPOJIb, CaMOpPEry/siliusi B TOBeJeHUU U [lesTeJIbHOCTH, KakK IpPaBUIo,
chopmupoBaHbl HefocTaTouHo. OOydyaeMOCTh Y/JOB/IeTBOpUTE/IbHAS, HO YacTo
nusbuparenbHasi W HeyCTOWUMBAsi, 3aBUCALL@s OT YPOBHSI CJIOKHOCTU W
CyObeKTHBHOW TIPUB/IeKaTeTbHOCTU BUZA AeSATebHOCTH, a TAKXKe OT aKTyaJbHOTO
MOLIMOHAILHOTO COCTOSIHUS. B0O3MO)KHa HeaJanTUBHOCTh TOBe/|eHNs], CBsi3aHHasI
KaK C HeJ0CTaTOYHbIM MOHUMaHWEM COLMaIbHBbIX HOPM, TaK U C HapylleHWeM
9MOLIMOHA/ILHOW peryJsiLiui, TUrepakTUBHOCTBIO. B 3TOM cyuae mpeio/naraeTcs,
YTO OHM IMOJiyualoT oOpa3oBaHHWe, COMOCTaBUMOe C TAaKOBBIM [I/is [leTel, He
MMeIOILIMX OrPaHUYeHU 3710POBbS, B CIlel[MaTbHOM KjlacCe UM COOTBETCTBYHOIIIEM
oOpa3oBaTebHON OpraHU3al|H.

Oco0eHHOCTH OI[€eHKH AOCTI)KeHHs 00yUJarmuMucs NpeJMeTHbIX
pe3y/IbTaToB N0 MaTeMaTHKe (ajiredpa, reoMeTpus, BEPOATHOCTD H
CTaTHCTHUKA)

YuuTenb OLleHMBaeT 3HAHUS U yMeHHs OO0yuaroluxcs C YueTOM HX
WHAUBUya/lbHBIX ~ ocobeHHocTeil. CopepkaHue ©  0o0beM  Marepuara,
To/i/le)Kalliero MpoBepKe, omnpejesseTcss nporpammoi. [Ipy mpoBepke yCBOeHMsi
MaTepuasia Hy>KHO BBISIB/SITh TIOJIHOTY, IMPOUYHOCTh YCBOEHUS YUall[UMUCS TeOPUU
Y yMeHUsl TIPUMEHSTb ee Ha TPAKTHMKe B 3HAKOMbBIX M HE3HAKOMBIX CUTYyaLUsiX.
OcHOBHbIMM (popMaMU TIPOBEPKM 3HaHUM U yMeHWM O00yuvarommxcs TIo
MaTemMaThKe SIBJISIIOTCS THWCbMEHHble CAMOCTOSITe/IbHble, TIPOBEPOUHbIE U
KOHTpOJIbHbIE paboThl, a Takke pabora y Jocku. [Ipu oljeHKe MUCbMEHHBIX U
YCTHBIX OTBETOB Yy4YWTe/lb B TEPBYK Ouepe/b YyUWTbIBaeT TOKa3aHHbIe
oOyuarolMMUCs 3HaHUSI M yMeHHUs. [Ipu TpoBepKe BBISIB/SIETCS HE TOJBKO
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OCO3HAHHOCTb 3HAHWW U C(HOPMUPOBAHHOCTb HABBIKOB, HO U yYMeHHe MPHUMEHSTh
MX K pelleHut0 y4yeOHbIX W TIpakTUuecKux 3azau. OrjeHWBaHUe BbITIOJHEHHBIX
yualMucs paboT MpOK3BOJUTCS B COOTBETCTBUM C CYIECTBYIOLMMU HOpPMaMH.
[Ipy BbICTaBIeHUWM OTMETKM YuWTe/lb, OLIEHWBAasl 3HAaHWS, YMEHHS U HaBbIKH,
JOJDKEH OTUeTIMBO TIPE/ICTaB/isATh, KakKhe U3 HUX K JJaHHOMY MOMEHTY YxKe
chopMUpOBaHbI, a KakKve TOJbKO Haxo[ATCsd B CTafuy (opMupoBaHusi. B 3TOoM
cyuae oljeHMBaHue oTMeTKamu "5", "4", "3" u "2" coctossHus1 c)OpMHUPOBAHHOCTU
HaBBIKa 1]e/1ec000pa3HO MTPOM3BECTH T10 TAKOM IIKase:

95-100% Bcex mnpeAJioKeHHbIX 3a/JaHUM pelleHbl BepHO - "'5",

75-94 % - «4»,

40-74 % - «3»,

Hke 40% -«2».

Ecmmi pabora mpoBoauTcss Ha 3Tarne ¢OpMUPOBaHHMsI HaBbIKa, KOT/la HaBBIK elle
TOJTHOCTBI0O He ChOpMHUPOBaH, IIIKaja OLIEHOK J0/DKHA ObITh HECKOJIbKO WHOU
(MpOLIeHT TIPaBU/IbHBIX OTBETOB MOJKET OBbITh HIXKE):

90-100% Bcex mpe//I0’KeHHbIX [IPUMEPOB pellleHbl BEPHO-«5»,

55-89% npaBUJIbLHBIX OTBETOB-«4»,

30-54 % - «3».

TakuM o00pa3oM, 4YMC/IO JOMYIIeHHbIX OIIMOOK He SIB/SIeTCS pellarol[uM Tpu
BBICTaB/IEHUM OTMETKW. Ba)KHeWIIMM [l0Ka3aTesieM CUYMTAaeTCsl IpPaBU/IbHOCTh
BBITIO/IHEHUSI 3afaHusi. He cyegyeT CHWKaTb OTMETKY 3a HeakKKypaTHO
BBITIO/THEHHbIE 3alyCU (KPOMe HeaKKypaTHO BBINIOJIHEHHBIX T'eOMeTPUUeCKUX
MOCTPOEHUH - OTpe3Ka, MHOTOYTO/IbHUKA U TIP.), 3@ TpaMMaTHyeckue OLIMOKU U
T.. OTU IIOKa3aTeJd HeCYL|eCTBeHHbl TNPU OLIEHWBAaHUM MaTeMaTU4yeCKOu
TOATOTOBKM YUEHUKA, TaK KaK He OTPa’KaroT ee YPOBEHb.

YMenuss "palMoHasbHO"  TIPOM3BOAUTHL  BBIYMC/IEHWS U pellaTb  3ajau
XapaKTepU3yeT BbICOKUI YPOBEHb MaTeMaTUUECKOr0 Pa3BUTHS yUEeHUKaA.

Hesnb3s cHWKaTh OL|EHKY 3a '""HepalMOHa/bHOe" BBINOJIHEHUEe BBIUUC/IeHUS WIU
"HepalMoHa/IbHBIN" CTI0CO0 pellieHus 3aJjauu.

Kpome olleHVMBaHUs KOHTPOJIbHOM paboThl OTMETKON HeoOXOAWMO TPOBOAUTH
KaueCTBEHHbIM aHa/IU3 ee BBINOJHEHHs yYalMHUCS.

OTOT aHanu3 TIOMOXKET YUWUTEeI0 BbISBUTH MpPOOenbl B 3HAHUAX W YMEHUSX,
CrulaHupoBaTh  paboTy Haj — ommbKamH, JIMKBUAMPOBATH  HeTPaBUJIbHBIE
TIpe/ICTaB/IeHUsI yUall[uXCsl, OpraHU30BaTh KOPPEKIIMOHHYO paboTy.

[TpoBepka nMucbMeHHOM paboThI, coZiep Kallield TOJbKO 3aZauu.

[lpu oljeHKe MHUCBMEHHOM paboThbl, COCTOsAIEeM TOMBKO M3 3ajau (2-X win 3-X
3a7lay) W HMeIoller 1efbl0 TMPOBEPKY YyMeHMM pellaTh 3a/auyd, CTaBATCS
C/IeyIoIIue OTMETKH:

OrjeHka "5" cTaBUTCS, €C/TM BCe 3a/]auM BBITTOTHEHBI 0e3 OIMO0K.



Orjenka "4" cTaBUTCS, €C/IM HeT OIIMOOK B XO/e PellleHus 3a/lauH, HO AOIyIIeHbI
1-2 BbIUMC/TATE/TBHBIE OITHMOKH.

Ouenka "3" craBUTCA, €C/u:

JOTTyIlleHa OfiHa OIIMOKa B XOZie pelleHus 3aJaud U 1-2 BBIUMC/IATE/bHbIE
OLLINOKMY;

BLIUMC/IUTETbHBIX OIMMOOK HET, HO He pelrieHa 1 3a7aya.

Ouenka "2" CTaBUTCS, eC/U: AOIMYyIleHbl OIIMOKU B XOJe pelleHus] BCeX 3afiau; ®
JoTyIIeHbl oImMbKu (Be ¥ 0Oojiee) B Xofle pellleHUS 3afad U Oosee 2-X
BLIUMC/IUTE/TbHBIX OIMOOK B IPYTHX 3aiauax.

YuebOHbI Kypc MMOCTpoeH Ha OcCHOBe ®ejiepajbHOrO TrOCYAapCTBEHHOrO
obpasoBaresibHOrO  CTaHZapTa C yueToM KoHLeNuu MaremMaTHuecKoro
obpa3zoBanusi. B HEM TakKe yUWTBIBAIOTCSl JOMUHHDYIOIIUE UeH U T0JI0KeHUS
MpOrpaMMbl pa3BUTHS U (GOPMUPOBaHUSI YHUBEPCA/IbHBIX YUeOHbIX [JeMCTBUN /IS
OCHOBHOTO 0O61iero o6pa3oBaHusi, KOTOpble obecrieunBarOT (POpMHUpPOBaHUE
POCCUICKON IPa)KJAaHCKOW MAEHTUYHOCTH, KOMMYHUKAaTUBHBIX KauyeCTB JTMUHOCTU
M CriocobCTBYIOT (hOPMUPOBAHUIO K/HOUEBOM KOMIIETeHIIUM — YMeHHUsl YUUThCS.
['eomeTpysl KaK OMH U3 OCHOBHBIX pa3/ie/ioB LIKOJIbHOM MaTeMaTHK{, UMeIOLUN
CBOel Lie/ibio 00ecreynTb u3yueHre CBOMCTB 1 pa3MepoB (Uryp, UX OTHOLIEHUN 1
B3aMIMHOe Ppacro/ioXkKeHre, ONUpaeTCs Ha JIOTMYecKYHo, J0Ka3aTe/lbHYH JUHUIO.
LleHHOCTb W3yueHHUsi reOMeTpPUU Ha YPOBHE OCHOBHOrO o0irero o6pa3oBaHus
3aK/IF0YaeTcsi B TOM, UTO OOyuYaroLUiicsi yUWTCSl TIPOBOJWTHL [OKa3aTesbHble
pacCy>X/leHusi, CTPOUTb JIOTUUeCKHWe YyMO3aK/IHUeHus, [OKa3biBaTb HCTUHHBIE
yTBEpPXK/eHHUsI U CTPOUTh KOHTPIIPUMEPHI K JIOXKHBIM, POBOJIUTh PACCY>K/€HUST «OT
MPOTUBHOTO», OTJMUYaTh CBOWCTBA OT TMPU3HAKOB, (hOpMy/MpoBaTh OOpaTHbIe
YTBEPKEeHUs.

BTropoii 1Lienbl0 M3yueHHsi TeOMeTpUW SIB/SIeTCSl WCI0J/Ib30BaHHWEe €€ Kak
VMHCTPYMEHTA MpH pellleHWH KaK MaTeMaTUUeCKWX, TaK W TpaKTUUYeCKUX 3ajad,
BCTPEYAIOLUXC B peasbHOW >Ku3HU. OOydaroluiics [o/KeH HayYUTbCs
orpe/ie/ITh FeOMeTPUUeCKy0 (Urypy, OMucaTh CAOBaMH JIaHHBIM 4YepTéX WU
PUCYHOK, HAUTHU TJI0LLa/ib 3eMe/IbHOT'0 y4acTKa, paCCUATaTh He0OX0AUMYIO JJIUHY
OITOBOJIOKOHHOTO Kabessi uiM Tpebyemble pa3mepbl rapaxka [jisi aBTOMOOWIISL.
OTOMYy COOTBETCTBYET BTOpasi, BbIYMC/IMTE/bHAsA JTUHUS B U3YYEHUU eOMETPUM.
[Ipu peleHyy 3aau MPaKTUUECKOTO XapakTepa OOy4arolIMCs YUYWUTCSI CTPOUTh
MaTemMaTUueCKde MOJe/IM  peasbHbIX JKU3HEHHbIX CUTYyalUil, TPOBOJUTH
BBIUKC/IEHUS U OLIeHWBATh a[|eKBaTHOCTh MOJIyYeHHOT' 0 pe3y/ibTara.

KpaiiHe Ba)KHO TOJUYEpPKHBaTL CBSI3W TeOMETPUM C [JPYTMMH yueOHbIMU
npeJMeTaMH, MOTUBUPOBaThb UCII0/Ib30BaTh OMpe/ie/IeHusl TeOMeTpUYecKux (uryp
W TIOHSITWH, [eMOHCTPUPOBATh MpHMeHeHHe TOyYeHHbIX yMeHUM B (u3uke U



TeXHWKe. OTU CBs3W Haubomee spKO BUAHBI B TeMax «BekTopbi»,
«TpuroHomerpruueckue COOTHOIIEHUsI», «MeTog KoopauHaT» U «Teopema
[Tudaropa».

YuebHbli Kypc «['eoMeTpusi» BK/IIOUaeT CJieAyIOIIe OCHOBHBIE pa3fiesibl
comepxanusi: «['eomerpruueckue ¢GuUrypel W UX CBOHCTBa», «lM3mepeHue
reOMeTpUYecKMX BeJIMUMH», «/leKapTOBbl KOODAMHATBl Ha  IIJIOCKOCTW»,
«BekTopbl», «/IBI)KEeHHS TIIIOCKOCTH», «[IpeoOpa3oBaHus TO00HS».

Ha usyuenue yue6HOro Kypca «I'eometpusi» orBogutcsi 204 yaca: B 7 Kacce
— 68 yacoB (2 uyaca B Hefent0), B 8 Kinacce — 68 ywacoB (2 uaca B Hefento), B 9
K/jlacce — 68 uacoB (2 yaca B He/Jje/It0).



COAEPXXAHUE OBYUEHNA7 K/IACC

HauanbHble nmoHatus reomerpuu. Touka, IpsAMasi, OTpe3oK, Jyd. YToJ1. Buabl
yrinoB. BepTukajibHble W CMeXHble VIJIbl. buccektpuca yria. JlomaHad,
MHOIOyroJyibHUK. [1apasiesbHOCTE U NepreHjUKY/ISpHOCTD MPSAMBIX.

CumMmeTpruHble (Qurypel. OCHOBHbIE CBOMCTBA OCEBOM CHUMMETDHH.
IIpriMmepsl CUMMeTPHU B OKpYKarolljeM MUpe.

OCHOBHBIE TIOCTPOEHUSI C TOMOIIBK) LIMPKYJ/S U JIMHEWKU. TpeyrosibHUK.
BricoTa, MeivaHa, 6uicceKkTpuca, UX CBOMCTBA.

PaBHOOe/IpeHHBI ¥ PAaBHOCTOPOHHUM  TpPeYyrojbHUKW. HepaBeHCTBO
TpPeyroJIbHUKA.

CpoiicTBa ¥ TIpU3HAKU pPaBHOOeJpeHHOr0 TpeyrojibHUKa. IIpu3HaKu
paBeHCTBa TPeYroIbHUKOB.

CBoKCTBa ¥ IPU3HAKU Napasiie/bHbIX NpsMbIX. CyMMa yI/IOB TpeyroabHUKA.
BrertiHue yriisl TpeyroJyibHUKaA.

[IpssmMoyrosbHbIM  TpeyronbHUK. (CBOMCTBO MeJAWaHbl IPSMOYTOJIBHOTO
TPeyrojbHUKa,  IIPOBeJEHHOM K  runoreHy3e. [Ipu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYT0/IbHBIN TPEeyTrObHUK C yTjIoM B 30°.

HepaBencrBa B reomerpuu: HepaBeHCTBO TpeYro/IbHUKA, HEPaBEHCTBO O
JJIiHe JIOMaHOMW, TeopeMa O OoJibllieM yryie ¥ OOJbliiell CTOpOHEe TpeyrosbHHUKA.
IleprieHAVKY/IAp Y HAK/IOHHAS.

l'eomeTpuyeckoe MmecTto TOueK. buccektpuca yria W cepeUHHBIN
TIepIIeHAUKYJIAP K OTPe3Ky KaK reoMeTpuyeckue Mecra TOUeK.

OKpy>XKHOCTb M Kpyr, XOpJa W JuaMeTp, HUX CBOMCTBa. B3anmHoe
pacriojio’kKeHre OKPY>KHOCTU M IpsiMoi. KacartesibHast U ceKyljasi K OKPY>KHOCTH.
OKpy)XHOCTb, BIIMCaHHasg B Yroj. BrnucaHHag ¥ onMcaHHasg OKPY>XKHOCTHU
TpeyroJIbHUKA.

8 K/IACC

UeTslpéxyronbHuku. [lapanienorpamm, ero rnpyusHakv U CBoUCTBa. YacTHbIe
CJlydad TiapasuiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBafpaT), MX TIPU3HAKU U
cBoiicTBa. Tparels, paBHOOOKasi Tparielvsi, €€ CBOWCTBA U TIPHU3HAKH.
[Tpsimoyro/ibHast Tpamelys.

Metop, yaBoeHus MeauaHbl. LleHTpanbHasa cummertpus. Teopema daseca u
Teopema O MPOIMOPLMOHATBHBIX OTPe3Kax.

CpefHuye TMHUU TPeyroJIbHUKA U Tparelyu. LIeHTp macc TpeyroibHUKa.

[Tomobue TpeyrosbHUKOB, Ko3(durment nogobusi. I[IpusHaku mo00us
TpeyronbHUKOB. [IpMeHeHMe 110100UsI TIPHU peIlieHny TTPaKTUUeCKUX 3a/au.



CBolicTBa 1uIoLjafelt reomerpuueckux ¢uryp. ®opmysbl s MUIOMIAAA
Tpeyro/ibHUKa, MapajienorpamMmma, pomba u Tpameuyd. OTHOIeHWe TIOLaZiei
1oj00HbIX (uUryp.

Bbrurciienue miioiazieil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha K/1eT4aToi
bymare.

Teopema Iludaropa. IIpumeHeHue Teopembl Iludaropa r1pu pelieHUn
MpaKTUUeCKUX 3aZiau.

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yrIja MpsIMOYTOJbHOIO TPeyroJbHUKa.
OCHOBHOE TPUTOHOMETPUUECKOe TOXKJeCTBO. TpuroHomeTpuueckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrivicaHHble Y LIeHTpaJ/ibHbIe YIJIbl, YTOM MeXAy KacaTelbHOW W XOpAOH.
Yrael  Mexay —XopjamMu M CeKyllMMW. BrucaHHble M ONMCaHHbIE
YeThIDEXYTrOJIbHUKU. B3auMHOe pacrosiokeHue [ABYX OKpYy>kHocTel. Kacanue
okpy>xHocTel. OO1ue KacarebHbie K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, KocuHyc, TaHreHc yrjoB or 0 go 180°  OcHoBHOe
TPUIrOHOMETPUUECKOe TOXKAeCTBO. POPMYJibl IPUBEIEHUS.

Pemienne TpeyronpbHUKOB. TeopeMa KOCHMHYCOB U TeopemMa CHUHYCOB.
Pelienne mpakTUUeCKHMX 3afad C WCIOJb30BAHUEM TeOpPEMbl KOCHHYCOB M
TeopeMbl CUHYCOB.

[Tpeobpa3zoBanue nmomobust. [Tofob1e COOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema O mNpoW3BeJeHUU OTPE3KOB XOpJZ, TeopeMbl O IIpOU3Be/leHUU
OTPEe3KOB CEeKyIIMX, TeOpeMa O KBaJjpaTe KacaTe/JbHOWU.

Bektop, mnvHa  (MOAy/ib)  BeKTOpa, COHArpaB/eHHble  BEKTOPHI,
TPOTMBOIOJIO’KHO  HaripaB/IeHHble  BEKTOPbI,  KOJIJIMHEAPHOCTb  BEKTOPOB,
PaBeHCTBO BEKTOPOB, Omepalyyd Haj, BeKTopaMu. PasjiokeHue BeKTOpa MO ABYyM
HeKOJUIMHeapHbIM BekTopaM. KoopauHaTel BekTopa. CkassipHOe Ipou3BefieHue
BEKTOPOB, IPUMeHeHHe /11 HaXO0XXJAeHUs JJIUH U YTJI0B.

[ekapTOBbI KOOPAWHATHI Ha TJIOCKOCTU. YPaBHEHUS MPSIMOU U OKPY>KHOCTU
B KOOp/IMHATaX, MepeceueHre OKPY>KHOCTeW W MpsIMbIX. MeToJ, KOOPAUHAT U ero
TIpYMeHeHHUe.

[IpaBuiibHBIE MHOTOYTOJIbHUKW. [lMHa  OKpy»XHOCTW. ['pasycHas U
paZiiaHHasi Mepa yrJia, BbIUMC/eHWe IJUH Oyr OKpy>XKHocTeH. [lnoijags kKpyra,
CeKTopa, CerMeHra.

[IBY>KeHUs1 TUIOCKOCTM U BHYTDeHHHe CHMMeTpuu (uryp (3/1eMeHTapHbIe
nipefictaBsieHus). [lapasnensHbiii mepeHoc. [ToBopoT.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATDI

JIMYHOCTHBIE pe3y/JbTaThl OCBOEHHWS TpPOrpamMMbl yueOHOro Kypca
«["'eomMeTpusi» XapaKTepU3yHTCS:

1) naTpuoTHUYeCcKoe BOCIIMTAaHUE:

MPOSIBJIEGHWEM MWHTepeca K TMPONUIOMY W HACTOSIIIEMY POCCHUHCKOU
MaTeMaTHWKH, 1[eHHOCTHbIM OTHOLIEHWeM K  JOCTW)KEHUSIM  POCCUMCKUX
MaTeMaTUKOB U POCCUMCKOU MaTeMaTHUYeCKOM IIKOJ/Ibl, K MCIO/Jb30BaHUI 3TUX
JNOCT)KEHUM B JIPYTUX HayKaX U TIPUK/IaZiHbIX cdepax;

2) rpaXkiaHCKoe ¥ AyXOBHO-HPAaBCTBeHHOE BOCIIUTAHMe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaXklaHWHa U peasi3alidd ero
1paB, TMpeJCTaB/eHUeM O MaTeMaTHYeCKMX OCHOBax (yHKLMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYP, SIBJIEHWH, MPOIeyp TPakJaHCKOTO o0IimecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CY)K/IEHHIO ITUUECKHX TTPO0JIeM, CBSI3aHHBIX
C TPAKTUYeCKWM T[pPUMEHEeHHWeM [JOCTW)KeHUM HayKu, OCO3HaHUeM Ba)KHOCTU
MOPaJIbHO-3TUUECKUX TPUHLUIIOB B JeSITeIbHOCTA YYEHOT0;

3) TpyAoBOe BociUTaHUE:

YCTaHOBKOM HA aKTUBHOE YydyacTHWe B peLIeHWH [PaKTUYeCKUX 3ajau
MaTeMaTU4YeCcKOl HamnpaB/JeHHOCTH, OCO3HAaHWEM Ba)KHOCTHM MaTeMaTUueCcKOro
oOpa3oBaHUsI Ha TIPOTSDKEHUM BCEM >KU3HM [JIs1 YCIelHON TpodeccroHaTbHOM
JesTeIbHOCTH W Pa3BUTHEM HeOOXOJUMBbIX YMEHHM, OCO3HaHHBIM BBIOOpOM U
TIOCTPOEHHEM WHAVBHUIYaTbHON TPaeKTOpUu 00pa30BaHusl U XKU3HEHHBIX TJIAHOB C
YUETOM JINYHBIX UHTEPECOB U 00111eCTBEHHBIX TTOTPeOHOCTeH;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K OMOILMOHA/JILHOMY M 3CTETUYECKOMY  BOCITPHUSITUIO
MaTeMaTUUeCKUX OOBEeKTOB, 3a/lay, peIlleHui, PacCy>KIeHHH, YMEHHUIO0 BUJETh
MaTeMaTHhuyecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IeHHOCTU HAyYHOT'0 NMO3HAHMSA:

OpUeHTal[Meld B [IesiITe/lbHOCTA Ha COBPEMEHHYK CUCTEMY Hay4HbIX
Tipe/iCTaB/eHnid 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeioBeKa, TIPUPO/IbI U
o0IriecTBa, MOHMMaHWEM MaTeMaTUUeCKOM HaykKu Kak cdepbl ueoBeuecKou
JesiITeNTbHOCTH, 3TaroB e€ pa3BUTHS M 3HAYMMOCTH [J/1s1 PAa3BUTHS LIMBWIM3aLUH,
OB/IafIeHUeM SI3bIKOM MaTeMaTUKHA U MaTeMaTU4eCKOM KYJIbTYPOU KaK CpeJCTBOM
MO3HaHUSI MWpA, OBJIAJlEHWEM TMPOCTEUIIVMM HaBbIKaMH HCCJ/IeIOBATE/IbCKON
nesiTeNTIbHOCTY;



6) ¢usuueckoe BocnuTaHue, ¢GopMHUPOBaHHE KY/bTYPbl 3[0POBbsS H
IMOLIHOHA/TLHOT0 0/1aromo/Iyuusn:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHuecKue 3HaHUsI B MHTepecax CBOEro
3[J0pPOBbS, BeJleHHUS  3[0POBOTO  oOpa3a >ku3HM  (370pOBOe  THTaHHE,
cOa/laHCUPOBAHHBIM PEXUM 3aHATUM U OT[bIXa, PperyaspHas (usnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peduieKCUU, MpPU3HAHUEM CBOEro
TIpaBa Ha OIIMOKY M TaKOTO >Ke IpaBa Jpyroro uejoBeKa;

7) 3Ko/IorMyecKoe BOCIUTAHHUeE:

opueHTal[1ell Ha TIpUMeHeHHe MaTeMaTHUeCcKUX 3HaHUM /s pellleHus 3ajau
B 00/1aCTH COXPAaHHOCTU OKPY’KaroIllel cpefibl, TIJIAaHUPOBAaHUS TTOCTYIKOB |
OLIeHKH WX BO3MOJKHBIX I1OCTE€/ICTBUM /11 OKpY’Karoilleil cpefibl, OCO3HaHUEM
r/106a71bHOTO XapaKTepa 3K0JI0rHYeCcKUX TIpo0/ieM U MyTel X pellieHus;

8) aganTanusa K U3MEHAIMMCS YC/JI0BUAM COLMA/IbHOM M MPUPOJHOM
cpe/ibl:

TOTOBHOCTBIO K [IEMCTBUSIM B YC/JOBUSIX HEOIpe/ie/IeHHOCTH, TOBBIIIEHUIO
YPOBHsI CBOeli KOMIIETeHTHOCTH uepe3 MPaKTUUYeCKyo esiTe/IbHOCTb, B TOM UKC/Ie
YMEHHE YUUTLCSA y [APYTHUX JIIO/el, IpuobpeTaTh B COBMECTHOM [IeATeTbHOCTH
HOBbIe 3HaHUSI, HAaBbIKK U KOMITEeTeHI[MH W3 OTbITa [JPYTHUX;

HeoO6X0/UMOCTEI0 B (OPMHPOBAaHMM HOBBIX 3HaHWW, B TOM UHCJIe
dbopMyIpoBaTh UjeH, TIOHATHS, TUTIOTe3bl 00 00bEeKTaX U SBJIEHUSIX, B TOM UHCIIe
paHee HEW3BECTHBIX, OCO3HaBaTh JAePUIUTBI COOCTBEHHBIX 3HAHUK U
KOMIeTeHTHOCTe!, TJlaHUPOBaTh CBOE pa3BUTHUE;

CrOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYH)  CHUTYallMl0, BOCIIPUHHUMATh
CTPECCOBYIO CHTYyallul0 KaK BBI30B, TpeOyrOImUid KOHTpPMEp, KOPPeKTUPOBATh
TpUHMMaeMble pellleHdss U JeHdCcTBUs, (OpMy/JHMpOBaTh W OLIeHWBAaThb PHUCKU U
Toc/eiCTBYsA, (POPMUPOBATH OIIbIT.

METAIIPEAMETHBIE PE3YJ/IbTATDI
ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUS

Bba3oBblesiornuecKueeiCTBUA:

e BBIIB/STh M XapaKTepPU30BaTh CYIeCTBEHHbIE MPHU3HAKU MaTeMaTUUeCKUX
00BEKTOB, TIOHSTHM, OTHOIIEHWM MEXIy TOHATHUSAIMH, (OpPMYJ/IMPOBATh
orpeJie/ieHUsi  MOHATUWM,  yCTaHAB/AMBaTb  CYIECTBEHHbIM  MPHU3HAK
Knaccu(uUKalii, OCHOBaHHUSI [ijis 000OIleHWs] W CPaBHEHUS, KPUTEPUU
MIPOBOJVMOTO aHa/Iu3a;

e BOCIIpUHMMATh, (QOPMYJUPOBaTh W  Ipeo0Opa30BbIBaTh  CYXK/AEHUS:
yTBepAuTe/ibHble W OTpHUllaTe/ibHble, eJWHUYHbIe, YacTHble U 00liue,
YCJIOBHBIE;



BBbISIB/IATH ~ MaTeMaTUYeCKWe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeunss B (akTaxX, [JaHHbIX, HAOMIOZEHUSX W YTBEP)KAEHUSIX,
Tipe/ijlaraTb KPUTEPHUH [I/IS1 BBISIB/IEHUST 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUMIA;
7leJlaTh BBIBOJIbI C WCIIO/h30BAaHWEM 3aKOHOB JIOTUKH, [AeAYKTUBHBIX H
WH/IYKTUBHBIX YMO3aK/IFOUeHWH, YMO3aK/IIOUeHHH T10 aHa/IOTHH;

pa3buparh /0Ka3aTe/JbCTBA MaTeMaTUUeCKUX YTBEP)KIAeHWU (TIpsiMble U OT
MIPOTUBHOTO), TPOBOJUTh CAMOCTOSTETHLHO HEC/IOKHBIE [[0Ka3aTelbCTBa
MaTeMaTUueCKUx (akToB, BBICTpAaWBaTh apryMeHTalldi0, IIPUBOJUTH
NpYMepbl U KOHTPIIPUMeEpPhI, 000CHOBBIBAThH COOCTBEHHbBIE PACCY KAEHUS;
BbIOMpaTh criocob pemreHuss yueOHOM 3aaud (CpaBHMBAThb HECKOJIBKO
BAapMAHTOB peIlleHus, BbIOMpaTh Haubosiee TOAXOMAIIMH C  yUETOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHUER).

Ba3zoBblencc/iejoBaTe/IbCKHeIeCTBUA:

WCTI0/Tb30BaTh BOIIPOCHI KaK HMCC/Ie0BaTe/NbCKU WHCTPYMEHT T103HaHUS,
¢dopMy/MpoBaTh BOMPOCH], (PUKCUPYIOLME TPOTHBOpeune, TpobiemMy,
CAMOCTOSITE/ILHO ~ yCTaHaB/IMBaTh HCKOMOe W JaHHOe, (OpPMHUPOBATh
TUTIOTe3y, apryMeHTUPOBATh CBOIO TIO3UI[UI0, MHEHUE;

MPOBO/IUTHL TI0 CaMOCTOSITe/TbHO COCTAaB/JIEHHOMY TIUIaHY HeC/I0>KHBIM
9KCIepUMeHT, HeboJIbIlIoe hCcejoBaHue TI0 YCTaHOB/IEHHI0 0COOeHHOCTel
MaTeMaTUUeCKOTo 00beKTa, 3aBUCUMOCTel 00HeKTOB MeKy cob60ii;
camMoCTosTebHO (hOpMy/IUpoBaTh 0000I[eHUsT ¥ BBIBOJBI TI0 pe3y/bTaTaM
NpoBeJIEHHOTO HAO/IOZIeHNs], UCC/IefloBaHMsA, OL|eHWBaTh JOCTOBEPHOCTh
T0J/Ty4eHHBIX pe3yJ/IbTaTOB, BLIBO/IOB 1 0000111eHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOL[eCCa, a TakKe BbIIBUTAThb
TIPe/ITI0/I0’KEeHHS O eT0 PAa3BUTHH B HOBBIX yC/IOBHUSIX.

Pabota ¢ nua(popmanmeii:

BBISIB/ISITh  HEJJOCTaTOUHOCTb U HW30OBITOYHOCTh MHGOpMAL[MK, [JaHHbBIX,
HeoOXOIUMBIX [I/IsI pellieHUs 3a/jauy;

BbIOMpaTh, aHa/JIW3UpPOBaTh, CHUCTEMATHU3WPOBaTh U WHTEPIPeTHUPOBATh
MH(OpMAaLMIO Pa3/IUYHBIX BUZO0B U (DOPM IIpe/|CTaB/IeHNS;

BbIOMpaTh ¢GopMy TIpeJCcTaBieHUss UHQOPMALMM U WITHOCTPUPOBATh
peliaeMble 337laud CXeMaMH, JuarpaMMaM{, WHOW TpaUKOU U HUX
KOMOMHAITUSIMU;

OLIeHMBaTb HAaAEXHOCTb HH(OPMAaLW{ II0 KPUTepUsM, Ipe/l0’KeHHbIM
yuuTesieM Ui CPOpMyTMPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHI/lKaTl/lBHbIEYHl/lBepCﬂ]leBIEY‘—IEﬁHLIEAEI‘/’ICTBI/IH:

BOCIIPUHUMATh U (hOPMYJIMPOBATh CY>X/IeHHsI B COOTBETCTBUM C YCIOBUSIMU
U 1jeJIsIMU 0011leHus, SICHO, TOUHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pPeHUs



B YCTHBIX M MUCbMEHHBIX TEKCTaX, AaBaTh IOSICHEHWS T10 XO/Yy pelleHuUs
3aJjaui, KOMMEeHTUPOBATh MMOTyYeHHbIN pe3ybTar;

B X0/le 00CY>X/[eHHs 3a/jaBaTh BOTIPOCHI T10 CYI[ECTBY 00CY»X/IaeMOi TeMblI,
npo0JieMbl, pelraeMou 3afiaud, BbICKa3bIBaTh W/leH, Halle/leHHbIe Ha TIOUCK
pellieHusi, COTOCTaB/sATh CBOU CYXKAEHUS C CYXKAEHUsIMU [APYTUX
YUaCTHUKOB [uajora, oOHapy>KMBaThb pa3/vuke U CXOJCTBO TO3WLUH, B
KOpPPeKTHOU (popMe (popMy/IMPOBaTh pa3HOr/IacHsi, CBOU BO3pakeHHus;
Mpe/ICTaBMSATh ~ pe3y/abTaThl  peIleHus  3a/lauw, 9KCTIePUMEHTA,
MCCJIeJOBaHUsI, TIPOEKTa, CAMOCTOSITe/TbHO BbIOMPATh (hopMaT BLICTYII/IEHUS
C y4€TOM 3a7iau TIpe3eHTaluyd U 0COOeHHOCTel ayAIuTOpHHY;

MOHMMAThb M MCII0/Tb30BaTh MMPEMMYIIIECTBAa KOMaHAHON ¥ WHAWBU/Ya/TbHOU
paboThI MIpH pellieHNH yueOHbIX MaTeMaTUUeCKUX 3aZiau;

MIPUHMAMATh 1[e/lb COBMECTHOU [IesiTeTbHOCTH, TIJIAHUPOBAaTh OPTaHM3aLiUIo
COBMeCTHOM paboTbl, pacripefensTh BUAbl pabOT, [AOroBapuBaThCS,
o0Cy>k/1aThb MPOIeCC U pe3ynbTaT paboThl, 0000I[aTh MHEHUST HECKOTbKUX
JIofIeu;

y4acTBOBaTh B TPYNNOBBIX ¢dopMax paboTel (0OCyKaeHus, oOMeH
MHEHUSIMHM, MO3TOBbIe IITYPMbI U [IPYTHE), BBIMIO/HATH CBOIO YaCTh PabOTHI
U KOODAWHWPOBATh CBOU [JI€HCTBUS C J[APYTMMH WI€HaMH KOMaH/IbI,
OlLlIeHHMBaTh KaueCTBO CBOETr0 BKJaja B OOIIMI TMPOAYKT TIO0 KPUTEPUSIM,
chopMy/IMPOBaHHBIM YYaCTHUKAMH B3aUMO/IeHCTBHSI.

PEFyJIHTI/IBHble YHuBepCA/IbHbIE y‘-IEﬁHble ,E[EﬁCTBl’lH

Camoopranusanus:

CaMOCTOSITe/TIbHO COCTaBJ/IATh IJIaH, aJrOPUTM peLleHusl 3aZauu (WA ero
4yacTh), BbIOMpATh CrOCOO pellleHHs C YYETOM HMEIOIIUXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTelM, aprymMeHTHpOBaTb U KOPPEKTHPOBAThb
BapUaHThI pelleHn C Y4ETOM HOBOM MH(OPMaL1K.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHBINMHTE/I/IeKT:

B/Ia/leTh Criocobamu caMoIipoBepKH, CAaMOKOHTPOJISI TIpoLiecca M pe3yJ/ibTaTa
pellieHrss MaTeMaTUueCKOoW 3a/lauy;

Npe/IBU/IeTb TPYAHOCTH, KOTOPbIe MOTYT BO3HUKHYTD TPH PellleHU! 3a/laud,
BHOCUTb KODPEKTHBBI B JIeSITeIbHOCTb Ha OCHOBE HOBBIX OOCTOSITETHCTB,
Hali/IeHHbIX OLIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHWBaTb COOTBETCTBUE pe3y/bTaTa [|eATe/TbHOCTU MOCTaBJE€HHOU Lie/id U
YCJIOBUSIM, OOBSICHSITH NMPHUUMHBI TOCTVDKEHUSI WM HEJOCTYDKEHHS IeJiy,
HaXOJWTb OIIMUOKY, /JaBaTh OLIEHKY TTPUOOPEeTEHHOMY OITBITY.

INTPEJIMETHBIE PE3YJ/IbTATbBI



K koHily oOyueHus B 7 K/jacce OOyYarOL[UMCS TIONYUUT CrefyoLue
ripeiMeTHbIe Pe3y/IbTaThl:

Pacrio3HaBaTh U3yuyeHHble reoMeTpuueckue (Urypbl, OINpeAensTh UX
B3alMHOE pacriojioykeHue, n300paxkaTb TeoMeTpuuyeckre (Urypbl, BBITIOTHSITh
yepTeXXu M0 YCJIOBUKO 33/laud. M3mepsiTh JIMHEMHble U YIJIOBble BeJWYWHBI.
Peliath 3ajaum Ha BBIYMC/IEHWE [/TUH OTPE3KOB U BeJTMUUH YTJIOB.

Henath rpyOyl0 OLIEHKY JIMHEWHBIX W YIVIOBBIX BeJWUYMH TIPeJMETOB B
peasbHOM >KU3HM, pa3MepOB TPUPOAHBLIX 00BEKTOB. Pa3nuuarh pa3Mephbl 3THUX
00BEKTOB I10 TIOPSIZIKY BEJIMUMHBI.

CTpouTb UepTeXXu K reOMeTPUUYECKUM 3a/jauaM.

[Tonb3oBaTbCsl MpU3HAKAMU DPABEHCTBA TPEYTrOJbHUKOB, MCI0JIb30BaTh
MIpU3HAKW U CBOMCTBA paBHOOeIpeHHBIX TPEYToJIbHUKOB TIPY PellieHrH 3a/au.

[TpoBOAUTEL NOTHUECKUEe PACCY>KAEeHUsl C WCIOb30BaHUEM reOMeTpUUYeCKUX
TeOpeM.

[Tonb3oBaTbCsl TNpU3HAKAMU DPaBEHCTBA TIPSIMOYTOJIBHBIX TPEYTroJIbHUKOB,
CBOMCTBOM  Me[MaHbl, TPOBEAEHHOM K THUIIOTEHy3e  MPSMOYTOJbHOTO
TPEeYro/sbHUKa, B PellleHUH TeOMeTpUUeCKHX 3a/iau.

OmpepensTh MapasuieIbHOCTD MPSIMBIX C TIOMOILIBIO YTJIOB, KOTOPbIe 0Opa3yet
Cc HUMU cekylias. OnpenensTe Mapaie/lbHOCTb NPSIMBIX C MOMOLLBI) PaBEHCTBA
pPacCTOSAHUM OT TOYEK OJIHOU MPSIMOU 10 TOUYEK APYroM TPSIMOM.

Permmath 3a/jauM Ha KjieTyaTor Oymare.

[TpoBOANTL BBLIUMC/IEHWS W HaXOAWTb UKUC/IOBble U OyKBEeHHbIE 3HaueHUS
yIJIOB B TeOMeTpUYeCcKHMX 3aflauax C HCIO/Jb30BaHHEM CyMMbI — YTIJIOB
TPEeyrObHUKOB U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBLIX IIpU
repeceuyeHWU [BYX TMapajijieflbHbIX TIPSIMBIX CeKylled. PemnaTe MNpakTAYecKue
3a/lauM Ha HaxXOXK/leHNe YIJIOB.

Brnagetb moHATHEM TeOMETPUUECKOTO MeCTa TOYeK. YMeThb OIpeensiTh
OUCCeKTpHUCY yrIJia U cepeuHHbIN TIepreHJuKYIsIp K 0Tpe3Ky Kak reoMeTpuueckue
MeCTa TOUeK.

dopMy/IMpOBaTh OrpejeneHusi OKPY)KHOCTM W Kpyra, XOpJbl M AuameTpa
OKPY>KHOCTH, M0JIb30BaTbCSl UX CBOUCTBAMU. Y MeTb MPUMEHSATh 3TU CBOUCTBA MPU
pelleHnH 3aau.

BrasieTb MOHSITMEM OMUCAHHOW OKOJIO TPeyrojibHUKa OKPY’KHOCTH, yMeTb
HaXoAWTb eé 1ieHTp. [lonb3oBaTbcs (pakKTamMH O TOM, UTO OHCCEKTPHUCHI YT/IOB
TpPeyrojibHAKa IepeceKkalTcsi B OAHOW TOuKe, U O TOM, 4UTO CepeJMHHbIe
nepreHUKYJIsSpbl K CTOPOHAM TPeyro/IbHUKA MepeceKatoTcsl B OIHOM TOUKe.

BiasieTh MoHSITHEM KacaTeJbHOU K OKPY’>KHOCTH, MOJIb30BaTbCS TEOPEMOU O
TepreH/IMKY/IIPHOCTU KacaTe/lbHOW U paZinyca, NPOBEeIEHHOT0 K TOUKe KaCaHUs.



[Tonb30BaThCSl MPOCTEUIIMMU TeOMeTPUUeCKMMY HepaBeHCTBaMU, TTOHUMaTh
VX MPaKTUUeCKUI CMBIC/I.

[TpoBOIUTH OCHOBHBIE TeOMeTPUYeCKHe MOCTPOEHUS C TIOMOIIBIO LIUPKY/IS U
JIMHEWKMU.

K koHily obyuenus B 8 Kjacce 00ydaromuiics TIONYUUT CJIeAyHOIre
ripeIMeTHbIe pe3y/IbTaThl:

Pacrio3HaBaTh OCHOBHbIE BH/bI UETLIPEXYTOJBHUKOB, WX 3/IEMEHTHI,
T10JIb30BaThCsl UX CBOMCTBAMU MPU pellleHuU reoMeTpUUecKrX 3azau.

[IpuMeHsITb CBOMCTBA TOUKU TlepeceueHusi Me[lMaH TpeyrojibHUKa (LjeHTpa
Macc) B pellleHUH 3aau.

BrageTh moHsiTHEM cpefHel TUHWUW TPeYroJbHUKA U Tparieliiy, MPUMEeHSITh
WX CBOMCTBa TpU pellleHud reoMeTpuueckux 3afau. [losib30BaThCsi Teopemoit
dasieca ¥ TeOpeMOi O TIPOTOPLIMOHAIBHBIX OTPe3KaxX, MPUMEHSITh UX [I/Isl PellleHus]
MPaKTUYECKHX 3a/au.

[TpuMeHsITh MPH3HAKHU M0/I00Hs TPeYyTrOMHLHUKOB B PellIeHUU TeOMeTPUUeCKHX
3azau.

[Tonb3oBaThcsi Teopemoi [ludaropa pAsi pellieHUs] TeOMeTPUYECKUX W
MpakTUYecKux 3afau. CTpPOUTb MaTeMaTH4eCKyr0 MoJelb B TPAKTUYECKUX
3a/lauaxX, CaMOCTOSITE/IbHO Jie/laTh UePTEX U HaXOJUTh COOTBETCTBYIOIIIUE /IJTUHBI.

BrageTh TOHATUSIMM CHUHYyCa, KOCMHYCa W TaHreHca OCTpOro yrjia
TIPSIMOYT0JILHOTO TpeyrojibHUKA. [10/1b30BaThCsl 3TUMU MOHATUSIMU [IJIs1 PellieHUst
MPaKTUYECKHX 3a/au.

Bbrunciath (pa3nuuHbIMU CII0co0b6aMM) TUIOINIA/Ib TPeYyTro/ibHUKa W TUIOIIAAN
MHOTOYTO/IbHBIX ~ (uryp  (Io/ib3ysich, TI7le HeoOXOAMMO, KaJIbKYISTOPOM).
[TpuMeHSITh To/TyYeHHbIe yMeHUsI B IIPaKTUUeCKUX 3a/lauax.

BrageTe MOHATUSIMM BIHMCAHHOTO M LI€HTPAJBHOTO yrja, WCI0/b30BaTh
TeOpeMbl O BIMCAHHBIX YI/aX, YI/IaX MeX1y XopJaMu (CeKYIMMU) U yTJie MeXIy
KacaTeJIbHOM U XOP/I0i TIpU pellieHuu reoMeTpUUecKuX 3azau.

BriajieTh MOHSATHEM OINKWCAHHOTO YeTbIPEXYTO/bHUKA, MPUMEHSITh CBOMCTBA
OMKUCAHHOI0 YeThIPEXYTO/IbHUKA TIPU peLleHuH 3aau.

[IpuMeHsITh TIO/TyYeHHbIe 3HAaHUS Ha TPaKTUKe — CTPOUTb MaTreMaThyecKue
MO/ie/iv [JI71s 3a/lau peasibHOM »KW3HU U TIPOBO/IUTH COOTBETCTBYHOIIME BHIUMC/IEHUS
C TpyUMeHeHWeM TMo[o0us W TpUroHOMeTpuHu (TONB3ysCh, TAe HeoOXOAUMO,
KaJIbKYJIATOPOM).

K koHily o0OyueHus B 9 Kiacce oOydYarOIUiCsS TIONYUYUT CJIeyHOIHe
TipeiIMeTHbIe pe3y/IbTaThl:

3HaTb TpUrOHOMeTprUYeckre (YHKIMKA OCTPbIX VYIVIOB, HAaXOAUTh C WX
TOMOLL[bI0  pa3/IdyHble 3/IeEMEHThI TPSIMOYTOJIbHOIO TPEYro/ibHUKA («pelleHue



TIPSIMOYTOJIbHBIX TPEYTO/IbHUKOB»). HaxoauTh (C MOMOILIbI0 KabKY/ISITOpa) AJIMHbI
Y YIJIbI 7151 HeTaOMMUHBIX 3HaUeHUH.

[Tonb3oBaThcsl (hopMysiaMy MPUBEEHHS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJ@€CTBOM [I/Il HAaxOXK[EHUSI COOTHOLUEHWHA MeXJy TPUTOHOMETPUYeCKUMHU
BeJINUMHAMM.

Vcrionb30BaTh TeOpEMbI CHHYCOB U KOCMHYCOB [i/Isl HAXOK/J€HHUSI Pa3/IMUHbIX
3JIEMEHTOB TPEYroJbHUKA («pelleHre TpPeyro/JbHUKOB»), TPUMEHSTh HX IIpU
pellleHrH reOMeTpUUYeCKUX 3ajau.

Braserb moHSTUSAMM  TIpeoOpa3oBaHUsS  TMOAOOWS, COOTBETCTBEHHBIX
3/IeMeHTOB MOoA00HBIX Guryp. [1o/ib30BaThCsl CBOMCTBAMM MOZ00MS TIPOM3BOIBHBIX
¢buryp, ymeTb BBIYMC/SATH [JJIMHBI W HaxOOuTb YI/bl y TOA0OHBIX GUTYD.
[MpumeHsTH CBOMCTBa 1MOA00MS B TIPAaKTUYECKMX 3aZiauaX. YMeTb IIPUBOJUTH
TIpUMephbI TTOI0OHBIX (DUT'YP B OKPY>KaloIlleM MUDE.

[Tonb30BaThCSl TeEOpEMaMU O TIPOU3BEJEHMH OTPE3KOB XOP/, O MPOU3BeleHU!
OTpe3KOB CEeKYIIUX, O KBaJparTe KacaTeJbHOU.

[Tonb30BaTbCA BEKTOpaMH, MMOHMMAaTb WX Te€OMeTPUYECKUA U (PU3NUYeCKUU
CMBIC/I, TIDUMEHSITb WX B pelleHWH TeoMeTpUUYecKUX U (PU3nueckux 3ajad.
[IpuMeHsITh CKa/isIpHOe MPOM3Be/ieHre BEKTOPOB [/1s1 HAXOX/AEeHUs IJTUH U YTJ/IOB.

[Tonb3oBaTbC METOAOM KOOpDJAWHAT Ha IUIOCKOCTH, TPUMEHSATb €ro B
pellleHnH reOMeTPUUYeCKUX Y TIPAaKTUYEeCKHX 3a/adu.

BriafjeTh MOHATUSMM TPaBUJILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY)KHOCTH,
JJIUHBI IyTU OKPY>KHOCTH W paJuaHHOW Mephbl yrja, YMeTb BBIUMCJIATH IIOLA/b
Kpyra 1 ero yacteil. [IpuMeHATh MO/TyuyeHHble YMEeHUS B IPAaKTUYEeCKUX 3a/auax.

Haxogute ocu (Wi LeHTPbI) CUMMETPUU (DUTYpP, NPUMEHSITh [IBUYKEHHUS
TJIOCKOCTH B MPOCTEUILNX CTyvasX.

[IpumeHsITh TIO/lyyeHHbIe 3HAaHUSI Ha TMPaKTUKe — CTPOUTb MareMaThuyecKue
MO/l [/1s1 3a/lau peasibHOM JKU3HU U TPOBOJIUTh COOTBETCTBYIOLME BHIUMCIIEHHUS
C TIpUMeHeHWeM TI0[o0usi U TPUTOHOMETPUYEeCKUX (YHKLUM (T0Jb3ysCh, T[e
He00X0UMO, KaTbKy/IATOPOM).



TEMATUYECKOE INTAHUPOBAHUE 7 KJIACC

No KomuecrBoyacos JJIEKTPOHHbIEe
HaumeHoBaHuepas/je/ioB 1
n/ TIpakTHYecKnepadoT (undpossre)
TeMIPOrpaMMbI Bcero | KoHTpPo/IbHBIEPAOOTHI
n bl oOpa3oBaTe/IbHbIEPECYPChI
[TpocTeiiiiivie reoMeTpHUUYeCKUE
1 (burypbl ¥ UX CBOMCTBa 14 Bubmmorexa TTOK
yp ' https://m.edsoo.ru/7f415e2e
V3mepeHnereomeTpuueCKUXBeIUUNH
bubmoTeka LIOK
2 T 22 1
PEYTO/IbHIRH https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TIpsiMble, CyMMa 14 1 bubmoTeka LIOK
YIJIOB TPeyroJIbHUKa https://m.edsoo.ru/7f415e2e
4 OKpY’>KHOCTb U KPYT. 14 1 bubmoreka IIOK
['eoMeTpuyeckue MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bubnmoreka IIOK
5 I1 606 i 4 1
OBTOPEHHE, ODODIEHHEIHAHMIH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I1O 68 4 0
[TPOI'PAMME



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

8 KV/IACC

KomuecTBouacos JJIEKTPOHHbIEe
No HaumeHoBaHuepasjeioB U
IIpakTHYeckuepadoT (umpornie)
n/n TeMIIPOrpaMMbI Bcero KOHTpO0/IbHBIEPA0OTHI
bl oOpa3oBaTe/IbHbIEPECYPChI
1 UeTbIpEXyTro/bHUKU 12 1 Bubmaorexa OK
https://m.edsoo.ru/7f417e18
Teopema ®asieca 1 Teopema 0
bubmoTeka 1IOK
2 TIPOTOPLIMOHA/IBHBIX OTpe3Kax, 15
https://m.edsoo.ru/7f417e18
10/100HbBIE TPEYTOTbHUKA
ITnowans. HaxoxaeHuve
3 TJioliaiel TpeyroibHUKOB U 14 1 bubmoTeka [IOK
MHOTOYTOJIbHBIX (UTYD. https://m.edsoo.ru/7f417e18
[Tnomaauog06HBIXUTYD
4 Teopema ITudaropa u Hauana 10 bubnmoreka IIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
YTJIbl B OKPY>KHOCTH.
BrvicaHHbIe 1 onMcaHHbIe
5 YeTbIPeXyTrOJIbHUKA 13 1 Bubmorexa OK
pexy ) https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>XKHOCTH.
Kacanue okpy>xHOCTEM
. bubmoteka LIOK
6 TosToperme, 0600w erHesHannii 4 1 https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I1O 68 4 0
[TPOI'PAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KV/IACC

N Ko/muecTBouacos JJIEKTPOHHBIE
o
HanmMeHoBaHHMepa3/e/ioB U (yudpoBbIe)
n/ Bcer KoHTposbHbIEpaboT IIpakTHueckuepadoT
TeMIPOrpaMMbI obpa3oBare/IbHbIEpeCypC
I 0 bl bI
bl
TpuroHometpus. Teopemsl
1 KOCHHYCOB U CUHYCOB 16 1 Bubmaorexa [IOK
y yCo®: https://m.edsoo.ru/7f41al2c
PerleHueTpeyrojbHUKOB
[Tpeo6pa3oBanue mog006usl.
peobp A bubmoreka LIOK
2 MeTpurueckyie COOTHOIIEHVS B 10 1
https://m.edsoo.ru/7f41al2c
OKPY’>KHOCTH
3 BexTophi 12 bubmoreka LIOK
https://m.edsoo.ru/7f41al2c
4 [1eKkapTOBBIKOOPAUHATHIHATI/IOCKOCT 9 1 Bbubmoteka LIOK
u https://m.edsoo.ru/7f41al2c
[IpaBU/IbHBIE MHOTOYTOJIbHUKHY.
5 IInuHa OKpY>KHOCTH U TIOIIAb 8 Bubmmorexa [JOK
Py - 'Sl, https://m.edsoo.ru/7f41al2c
Kpyra. Beruvcnenuenonjazei
6 [ BKeHUATIIIOCKOCTU 6 Bubmmorexa [JOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0606IIIeHIE, 7 1 bubmioreka LIOK
CcHCTeMaTH3al[isI3HaHUI https://m.edsoo.ru/7f41a12c
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




ITIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
No Ko/muecrBouacos
Jarausy dnexkTpoHHbIe(POBBLIEOOPa30Ba
n | Temaypoka Bc Kontposibnaeie | IIpakTHyecKku
YeHus Te/IbHbIepeCcypChbl
/ ero | pa6oThI epaboThI
n
1 I[MpocretiimyereomeTpruuecKkieoobe 1 bubmiorteka LJOK
KTBI https://m.edsoo.ru/8866b724
2 MHoOroyro/ibHUK, 10MaHast 1 Bubmmoreka LIOK
y ’ https://m.edsoo.ru/8866cb6a
bubmoreka LJOK
3 CmexkHble Y BepTUKa/IbHbIeYIJIbI 1
https://m.edso00.ru/8866c5c0
4 CmexxHble ¥ BepTUKaJIbHbIeYIJIbI 1 Bubmorexa OK
P y https://m.edsoo.ru/8866c7be
5 CMerxkHble Y BepTUKa/IbHbIeYTJIbI 1
6 CmexkHble U BepTUKa/IbHbIeYIJIbI 1
7 CMeskHble Y BepTHUKA/IbHbICYIJIbI 1
8 CMerxkHbIe U BepTUKa/IbHbIeYTJIbl 1
M3mepeHue TMHEUHBIX U YTJIOBBIX
9 BEJINUMH, BEIUUC/IEHHEe OTPEe3KOB U 1
yIJIOB
V3mepeHue TMHEUHBIX U YTJIOBBIX
bubmoreka LJOK
10 BeJIMUUH, BBIUUC/IEHHEe OTPEe3KOB U 1
https://m.edsoo.ru/8866c3ea
yTJIOB
1 V3MepeHue TMHENHBIX U YI/I0BBIX 1
Be/IMYMH, BbIUMC/ICHHE OTPe3KOB U



https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866cb6a

yTJI0B

N3mepeHue IMHEWHBIX U YTJIOBBIX

12 BeJIMYMH, BbIUMC/IeHUe OTPe3KOB U

yIJIOB

[TepumeTp u oAb GUTYP,
13 COCTaBJIEHHBIX U3

MPSIMOYTOJTbHUKOB

[TepumeTp u roIIaAb GUTYP,
14 COCTaBJIeHHbBIX U3

MPSIMOYTOJTbHUKOB

[ToHsiTHE O paBHBIX TPEyroJbHUKAX
15 Y TIepBUYHbIe [Ipe/ICTaB/IeHus O bubmorexa IOK

P beA https://m.edsoo.ru/8866ce80

paBHBIX Urypax
16 Tpuripy3HakapaBeHCTBaTPeyroJ/ibH bubmioreka LJOK

WKOB https://m.edsoo.ru/8866d1fa
17 TpunpusHakapaBeHCTBaTPeYyroJbH bubmoteka LIOK

HUKOB https://m.edsoo.ru/8866d34e
18 TpunpusHakapaBeHCTBaTPeyroJ/bH bubmoteka LIOK

UKOB https://m.edsoo.ru/8866e01e
19 TpunpusHakapaBeHCTBAaTPEYTroJibH

HKOB
20 TpunpusHakapaBeHCTBaTPEeYroJIbH

VIKOB
71 Tpuripy3HakapaBeHCTBaTPeyroJibH bubnuoreka IIOK

HUKOB https://m.edsoo.ru/8866e88e
29 [Tpr3HaKrpaBeHCTBANPSIMOYTOIbH

bIXTPEYI'OJILHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa

ITpu3HaK1paBeHCTBAINIPSIMOYTOTbH

23
BIXTPEYT O/IbHUKOB
CBOWCTBO Me/IhaHbI Eub OK
24 MPAAMOYT0JIbHOT'O TPeYrOJIbHUKA, uommoreka 1|
. . https://m.edsoo.ru/8866e9ec
NpOBeJEHHON K TMIIOTEHY3e
CBOWCTBO Me/JaHbI
25 MPSIMOYTO/IBHOTO TPeYTO/IbHUKA,
NpOBeJIEHHOM K TMIIOTEeHY3e
6 PaBHOOe/IpeHHbIE U bubmmoreka LIOK
PaBHOCTOPOHHUETPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
57 [Ipr3HaKy ¥ CBOMCTBa bubmioreka LJOK
paBHOOEPEeHHOT0 TPeYTroJbHUKA https://m.edso0o.ru/8866d880
)8 [1pr3HaKy ¥ CBOMCTBA bubnuoreka IIOK
paBHOOEZIPEHHOTO TPeYTro/bHUKA https://m.edso0.ru/8866d880
79 [Ipu3Haku U cBOWCTBa bubmoteka LIOK
paBHOOE/IPEHHOTO TPeyTroIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHctBa B reomeTpuu
bubmoreka LIOK
31 HepaBeHcTBa B reomeTpuu
P P https://m.edsoo.ru/8866e3a2
32 HepaseHcTtBa B reomeTpuu
33 HepageHcTBa B reomeTpun
34 [IpsiMmOyTONbHBIN TPEYTOIBbHUK C bubnuoreka IIOK
yryiom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyTOnbHBIN TPEYTOIbHUK C
yryiom B 30°
36 KonrposnbHast paboTa 1o Teme bubmoteka LIOK

"TpeyrosbHUKH"

https://m.edsoo.ru/8866ecbc



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec

37

[TapasnnensHBIENPSIMBIE,
UXCBOUCTBA

bubnuoreka IIOK
https://m.edsoo.ru/8866ef64

38

[TareiinocrynatEBKMMa

39

Hakpecr nexarue,
COOTBETCTBEHHbIE U
OIHOCTOPOHHUE YTJIbl,
obpa3oBaHHbIE TTPU MT€PeCeUeHUH
rapasiie/ibHbIX MPSIMbIX CEeKYyIllei

bubmoreka LIOK
https://m.edso00.ru/8866f086

40

HakpecT nexaiue,
COOTBETCTBEHHbIE U
O/IHOCTOPOHHUE YTJIbl,
oOpa3oBaHHbIe TP TTepeceueHn
rapasiie/ibHbIX NPSMBIX CeKyLei

41

HakpecT nexainue,
COOTBETCTBEHHbIE U
OJJHOCTOPDOHHME YTJIbI,
oOpa3oBaHHbIe TP TTepeceueHn!
rapasiie/IbHbIX NPSMBIX CeKyllel

42

HaxkpecT nexainue,
COOTBETCTBEHHbIE U
OZHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe [TPY TTePeCeUeHUH
rapasiie/ibHbIX MPSIMBIX CEeKyIllen

43

HaxkpecT nexarue,
COOTBETCTBEHHbIE U
OZIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIe TTPY TTepeCceYeHrur
Trapasuie/ibHbIX MPSIMBIX CeKyIllen

bubmoTeka LJOK
https://m.edso0.ru/8866£3b0



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64

[Tpu3HaK napasienbHOCTH TPSIMBIX
yepe3 paBeHCTBO PAaCCTOSTHUM OT

44
TOUeK O/[HOM TMPSIMOM /10 BTOPOH
TIpSIMO#
[1pr3HaK nmapasieTlbHOCTU MPSIMbIX
45 yepe3 PaBeHCTBO PACCTOSIHUM OT
TOUEeK O/IHOM MPSIMOMA [0 BTOPOM
MpsIMOM
46 CyMmayr/ioBTpeyrojibHUKa Bubmorexa OK
YVMEYTIOBIPEY https://m.eds00.ru/8866£630
47 CyMMayr/10BTpeyroibHUKA bubmorexa LIOK
y Y pey https://m.edsoo.ru/8866f8ba
48 BHellHME YT TIBITPEYT0/IbHUKA Bubmorexa [JOK
y pey https://m.edsoo.ru/8866fa5e
49 BHelHueyrisITpeyrosibH1UKa
KontposnnHast pabora o Teme
50 "[lapasnienibHble MpsAMbIe, CyMMa bubmorexa LIOK
P P W y https://m.edsoo.ru/8866fe6e
YIJIOB TPeyroJIbHUKa
51 OKpY’>KHOCTb, XOP/Zibl U IUAMETD, bubmoreka IIOK
HX CBOMCTBA https://m.eds00.ru/88670800
52 KacaresibHasi K OKpY>KHOCTH Bubmiotexa IOK
by https://m.edso0.ru/88670e9a
53 OKpY’>KHOCTb, BITMCAHHAs B YTOJI
54 OKpy>XHOCTB, BIIUCaHHAsA B yIOJI
55 ITonsitne o I'MT, nipumeHeHVe B bubmmoreka LIOK
3a/1a4ax https://m.edsoo.ru/8867013e
56 [TouaTtue o I'MT, npumeHeHue B bubmioreka LJOK

3a/jauax

https://m.eds00.ru/88670508



https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba

BuccekTpuca 1 cepeIMHHbIN

57 TepreHguKyJIsp Kak
reoMeTpUyecKre MecTa ToYeK
cg OKpY’>KHOCTb, bubmoreka IIOK
OIMCAaHHAasI0KOJIOTPeYTro/IbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTB,
OMMCAHHAsIOKO/IOTPEYT0/IbHUKA
60 OKpY’KHOCTb, BIIMCaHHas B bubmoteka LIOK
TPeyrobHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BIUCAHHAs B
TPEeYroJIbHUK
62 [pocTeiimre3aaunHaNOCTpOeHUEe bubmotexa IOK
P 4 P https://m.edsoo.ru/88671188
63 [Ipocrelilive3aiaurHaoCTpOeHHe bubmorexa IOK
P a P https://m.edsoo.ru/886712d2
KonTtposnrHast pabora o Teme
64 "OKpYy’KHOCTb Y KPyT Brb/morexa OK
by PyT- | https://m.eds00.ru/88671462
['eomeTpryecKuenocTpoeHus
IToBTOpeHMWe U 060011[eHHe 3HAHUH
65 OCHOBHBIX TIOHATUN U METO/IOB bubmorexa IOK
A https://m.edsoo0.ru/886715b6
Kypca 7 Kiacca
bubmiorteka LJOK
66 | WroroBasskoHTpo/IbHasipaboTa
P P https://m.edsoo.ru/886716ec
IToBTOpeHMWe U 060011[eHHe 3HAHUH
67 OCHOBHBIX TIOHSITUM U METO/IOB
Kypca 7 Kiacca
68 IToBTOpeHUe 1 060011[eHIe 3HAHUH bubmmoreka LIOK

OCHOBHBIX TTOHATHH U METO/I0B

https://m.edsoo.ru/886719bc



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/8867103e

Kypca 7 Kjacca

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME

68




8 KV/IACC

No KonmyecrBouacos
arau3yud | OJ/ieKTpoHHBbIenM(POBBLIEOOPa3oBaT
n | Temaypoka Bce | KoHTpo/bHBbIE IIpakTHYeckue A y P p P
eHHs e/IbHbIepeCcypChl
/ ro paboThI paboThI
n
[Tapannenorpamm, ero 1 bubmioreka LJOK
TIPM3HAKW ¥ CBOMCTBA https://m.edsoo.ru/88671af2
[Tapannenorpamm, ero 1 bubmoreka IIOK
MpU3HaKX U CBOWCTBA https://m.edsoo.ru/88671cal
[Tapanienorpamm, ero 1 bubmoteka LIOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble cinydyau
TrapasizieJiorpaMmmoB
(MpsIMOYTOJILHUK, POMO 1 bubmotexa IOK
pAMOY » POVD, https://m.edsoo.ru/88671dea
KBa/lpaT), UX MPU3HaKU 1
CBOMCTBA
YacTHble cinydyau
rapasuie/iorpaMMOB
bubmoreka LJOK
(MpsIMOYTOJILHUK, POMO, 1
https://m.edsoo.ru/88671£20
KBa/lpaT), UX MPU3HaKU U
CBOMCTBA
YacTHble cinydyau
rapasuie/iorpaMMOB
bubmoreka LJOK
(MpsIMOYTOJIEHUK, POMO, 1
https://m.edso0.ru/8867209¢
KBa/IpaT), UX MPU3HAKU U
CBOMCTBA



https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671dea

bubmioTeka LJOK

7 Tpanerps https://m.edso0.ru/88672358
3 PaBHOOOKast 1 bubmioreka LJOK
PAMOYTOJIbHaATpareLvu https://m.edsoo.ru/8867252e
9 PaBHOOOKas 1 bubmmoreka IIOK
[IPAMOYTOJIbHaATpareL [ https://m.edsoo.ru/88672858
bubnuoreka IIOK
1 M
0 ETOAYABOCHIAMEAMAHET https://m.edsoo.ru/88672b14
11 LeHTpambHasiCUMMETPUS bubmmorexa [JOK
p p https://m.edsoo.ru/88672b14
1 KoHTtponbHast paboTa o Teme bubmioreka LJOK
"YeTbIpEXYTrOTLHUKA" https://m.edso00.ru/88672c9a
13 Teopema dasneca u Teopema 0 bubmmoreka IIOK
[IPOITOPLIMOHABHBIX OTpe3Kax https://m.edsoo.ru/8867337a
14 CpeIHaAIMHUATPE YT 0IbHUKA Bubmiorexa IOK
PEA Pey https://m.edsoo.ru/88672e0c
15 CpeIHaMMHUATPEe YT 0/ILHUKA Bubmmorexa [JOK
PEA pey https://m.eds00.ru/88672£38
16 Tpamneuus, eécpeHAAIUHUA Bubmorexa LJOK
PareLyA, €ECpea https://m.edsoo.ru/88672358
17 Tpamneuusd, eécpe THAATUHUA BuGnorexa LIOK
pareLy, PEA https://m.edsoo0.ru/88673064
18 IIpornopirioHaAbLHBIE OTPE3KU Bubmaorexa OK
poriop P https://m.edso0.ru/88673794
19 ITporopiLiioHaALHBIE OTPE3KU Bubmaorexa IOK
boroph P https://m.eds00.ru/88673794
b K
20 LleHTpMacc B TpeyroJjibHUKe ubmaotexa [0

https://m.edsoo.ru/886738fc



https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672358
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867252e

bubmioTeka LJOK

21 IMTogo6
OAODHBIETPEYTOMBHHKH https://m.edsoo.ru/88673a78
2 Tpunpu3HakKano 00usTpeyrosn bubmioreka LJOK
BbHUKOB https://m.edsoo.ru/88673bae
93 Tpurpu3Hakanozo0usITpeyro bubmmoreka IIOK
bHUKOB https://m.edso0.ru/88673d52
24 Tpunpu3HaKanoJoOUsTpeyrom bubmoteka LIOK
bHUKOB https://m.edsoo.ru/8867400e
oe TpunpusHakanogoOUsTpeyrom
BHUKOB
[TpumeHeHre om0OUs TIpU
26 pelLleHrnH MpaKTUYeCKux
3a/1au
bubmoreka LJOK
27 ITogo6
OAODHBIE TPEYTOMBHHKH https://m.edsoo.ru/8867445a
)8 CaoiicTBamonjaieireoMeTpu bubnuoreka LIOK
yeCKUxX@uryp https://m.edsoo.ru/886745fe
®opmyJibl AJ1 TI0La AU
29 T eprgangKa - bubmorexa [JOK
pey ’ https://m.eds00.ru/88674860
rapasuiesiorpaMmma
DopMyJibl /15 TUIOLAaAN
30 T eprganI'iKa - bubmmorexa [JOK
pey ’ https://m.edsoo.ru/88674a22
rapasuiesiorpamma
DopmyJibl AJ18 TI/10 15
31 T eprgﬂbHIi[Ka - Bubmiorexa [IOK
pey ’ https://m.edsoo.ru/88674a22
rapasuiejiorpamma
0 DopMyiibl AJ1 IUI0LAAN BbubmioTeka LIOK

TPeyro/bHUKa,

https://m.edsoo0.ru/88675288



https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673bae

Mapa/ienorpaMma

DopmyJIbl AJ18 TI/10 15
33 T engJIbHIfI[Ka - Bubmuorexa [JOK
pey ’ https://m.eds00.1u/8867542¢
rapa’sijiesiorpaMmma
34 BbrunciennensioniagencyioxH bubmoreka LIOK
bIX(Uryp https://m.edsoo.ru/88674e78
35 [Mnomaau duryp Ha bubnuoreka LIOK
K/ieTuaToi Oymare https://m.edso0.ru/8867473e
36 [TnormaaunogoO0HbIXUTYp
37 [Tno1jaaumno00HBIXUTYD
38 3agauu ¢ bubmmoreka [IOK
[IPAaKTAYECKUMCO/iep>KaHruem https://m.edso00.ru/88675558
39 3agauu ¢ bubmmoreka LIOK
[pakTUYeCKUMCOepykaHueM https://m.edso0.ru/88675684
Pemenue 3amau ¢ IOMOLLIBIO
40 MeTo/la BCIIOMOraTe/IbHOU bubmorexa OK
A https://m.edsoo.ru/88674f90
TJI0Lan
41 KoHTtponbHast paboTa o Teme bubmioreka LJOK
"[Tnomage" https://m.edso00.ru/8867579¢c
4 Teopema I1udaropa u eé bubmioreka LIOK
IIpUMeHeHue https://m.edso0.ru/88675918
43 Teopema ITudaropa u eé bubmmoreka [IOK
[IpUMeHeHue https://m.edsoo.ru/88675918
44 Teopema ITudaropa u eé bubmoteka LIOK
[IpUMeHeHue https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé

rpUMeHeHue



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/8867542c

46

Teopema I1udaropa u eé
TIpUMeHeHre

47

Ornpenenenuve
TPUTOHOMETPUUECKHX
(yHKLMM OCTPOro yria
MPSIMOYTO/IbHOT'O
TPeyro/bHUKa,
TPUTOHOMETPUYECKHe
COOTHOLIEHUS B
MPSIMOYTO/TbHOM
TpPeyrojbHUKe

bubnuoreka IIOK
https://m.edsoo.ru/88675d32

48

OCHOBHOETPUTOHOMETPUYECK
0eTOK/eCTBO

bubmioteka LIOK
https://m.edsoo.ru/88675f44

49

OCHOBHOETPUTOHOMETPHUYECK
0eTOX/eCTBO

50

OCHOBHOETPUTOHOMETPUYECK
0eTOX/|eCTBO

51

Teopema I1udaropa v Hauasa
TPUTOHOMETPUH

bubmiorteka LJOK
https://m.edsoo.ru/8a1407e8

52

BriricanHbie u LeHTpa/IbHbIE

YTJIbI, YTOJT MEXXIY
KacaTeJIbHOW U XOpZou

bubmioreka LJOK
https://m.edsoo.ru/8a1415b2

53

BrnucaHHbie U LEeHTPpa/IbHbIE

YTJIbl, YTOJ1 MEXIY
KacaTesbHOW M XOpJ0U

bubnuoreka IIOK
https://m.edsoo.ru/8a141940

54

BrimcanHbie u LEeHTPa/IbHbIE

YTJIbL, YTOJ1 MEXIY
KacaTesbHOW M XOpZ0U

bubmoreka IIOK
https://m.edsoo.ru/8a141b34



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

55

YTbl MeXXy XopAaMu U
CeKyIIUMU

56

YTl MeXy XopZamu U
CeKyILLMHU

57

BrivicaHHBIe ¥ ONMCaHHbIE
IIET]:II)éXy'l"OJ'II:HI/IKI/I, nux
TMPHU3HAKH U CBOMCTBA

bubmoreka LIOK
https://m.edsoo.ru/8a140f86

58

BriycaHHbIe ¥ OnMCaHHbIe
YeTbIPEXYT0/IbHUKY, UX
TPU3HAKY U CBOMCTBA

bubnmmoteka LJOK
https://m.edsoo.ru/8al1416d4

59

BriycaHHbIe ¥ OnMCaHHbIe
YeTbIPEXYTOJIbHUKH, UX
TPU3HAKY U CBOMCTBA

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

60

[IpumeHeHVe CBONCTB
BITMCAHHBIX U OTIMCAHHBIX
YeThIPEXYTOIbHUKOB TTPU
pellieHnH TeOMeTPUUeCKUX
3aziau

61

[TpriMeHeHre CBOUCTB
BIMCaHHBIX U OMHCAaHHBIX
YeTbIPEXYT0JIbHUKOB TIPU
pellleHnY TeOMeTpUYeCcKUX
3ajau

62

B3anMHoe pacrioioxkeHne
JIBYX OKpPY’>KHOCTeM, o01iye
KacareJibHbIe

bubnuoreka IIOK
https://m.edsoo.ru/8a1410a8

63

Kacanueokpy>xHocTei

bubnuoreka IIOK
https://m.edsoo.ru/8a1410a8



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86

KoHTtponbHast paboTa 1o Teme
"YT/Bl B OKPYKHOCTH.

bubnuoreka LIOK
64 Brincantibie i 1 httDs://m.edsoc])_.[ru/Sa141c88
OMKCaHHbIeUeThIPEXYTOTbHUK
-
[ToBTOpEHME OCHOBHBIX
65 TIOHSITUN Y METO/I0B KYPCOB 7 1 bubmmoreka IIOK
1 8 KsaccoB, 060011[eHIe https://m.edsoo.ru/8al41ddc
3HaHUH
[ToBTOpEHME OCHOBHBIX
66 TIOHSITUM Y METO/I0B KYPCOB 7 1 bubmmoreka IIOK
u 8 Ks1accoB, 06001eHNEe https://m.edsoo.ru/8al41efe
3HaHUM
bubmoreka IIOK
67 HrorosaskonTposbHazpadoTa 1 https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX
68 TIOHSITUN Y METO/I0B KYPCOB 7 1 bubmmoreka IIOK
1 8 KsaccoB, 060011jeHIe https://m.edsoo.ru/8al420ac
3HaHUM
OBIIEE KOJIMYECTBO YACOB 68

[10 [TPOI'PAMME



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

9 KV/IACC

No KonnyecrBouacos
arau3yu | JJ/IeKTpOHHbIenu(ppoBbIeOOpa3oBaT
n | Temaypoka Bce | KoHTpo/sibHBIE IIpakTHYeckue A y P op P
eHHs e/IbHbIepeCcypChbl
/ ro | pa6oTsI paboThI
n
OrnpegeneHuve
bubmioreka [IOK
1 TPUTOHOMETPUUECKUX 1
. https://m.edsoo.ru/8al424bc
dbyukimii yrios ot 0° go 180°
2 @opmyJibIIIpUBeIeHUs 1
bubmmoreka IIOK
T 1
3 COPEMAKOCHIYCOB https://m.edsoo.ru/8a14336¢
4 TeopemMakOCHHYCOB 1
bubmmoreka IIOK
T 1
> COPEMAKOCHIYCOB https://m.edsoo.ru/8a142d5e
bubmoTeka LIOK
6 Teopemacurycos 1 https://m.edsoo.ru/8al42e8a
7 Teopemacunycos 1
8 TeopemacuHycoB 1
9 HaxoxzeHuve [/1MH CTOPOH U 1 bubmmoreka LIOK
BeJIMUYKH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bub6 OK
10 PelieHneTpeyro/sibHUKOB 1 nommorexa L
https://m.edsoo.ru/8a142ac0
bubmmoreka LIOK
11 PelienneTpeyrosibHUKOB 1
pey https://m.edsoo.ru/8al42ac0
bubmmoreka IIOK
12 PelieHneTpeyro/sibHUKOB 1
pey https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc

bubmioTeka LIOK

13 PelienneTpeyrosiHUKOB
pey https://m.edsoo.ru/8a142ac0
14 IIpakTHyeckoe npruMeHeHue bubmioreka LIOK
TeopeM CHUHYCOB ¥ KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHueckoe rpuMeHeHHe
TeopeM CUHYCOB Y KOCHHYCOB
16 KoHTposibHast paboTa 1o Teme Bubmoreka IIOK
"PellieHrie TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a
17 [MonsiTHe O bubmmoreka LIOK
1peoOpa30BaHUUTION0OUS https://m.edsoo.ru/8a143ab0
18 CoOTBeTCTBEHHBIEA/IEMEHTHITIO bubmmoreka LIOK
A0OHBIX(UTYD https://m.edsoo.ru/8a143de4
19 CoOTBeTCTBEeHHBIE3/IEMEHTHITI0
JNOOHBIX(HUTYD
Teopema o nipousBefjeHUN
OTPE3KOB X0Op/l, TeopemMa 0O
20 I [())I/I3Be EHIEI//:IL oT e[;KOB bubmotexa LIOK
POHIBEA P https:/m.edsoo.ru/8a14406e
CeKyL1X, Teopema O KBazipare
KacaTesbHON
TeopeMa o ripousBefieHUA
OTPE3KOB X0p/l, TeopemMa 0O
21 1 I())I/IBBE eHII:I//:IL oT eI;KOB Bubmorexa OK
P A P https://m.edsoo.ru/8al441a4
CeKyIlIUX, TeopeMa O KBajpaTe
KacaTebHON
Teopema o ripousBefieHUA
29 OTpe3KOB XO0pJ, TeopeMa 0O bubmmoreka IIOK

Mpour3BeAeHUHN OTPE3KOB
CEeKYIIMX, TeOpeMa O KBaZpaTe

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a142c3c

KacaTeabHOU

HpI/IMeHeHI/Ie TeOpeM B

23 elIeHUH FreOMeTpUUeCKUX Bubmiorexa OK
P P https://m.eds0o.ru/8a143f06
3aja4
[IpuMeHeHve TeopeM B Bu6 LIOK

nbnoTeka

24 elleHUY FreOMeTPUYeCKUX
P P https://m.edsoo.ru/8a1443fc
3aja4
[IpyMmeHeHve TeopeM B i LIOK

nbnvoTeka

25 elIeHUH reOMeTpUUeCKUX
P P https://m.edsoo.ru/8a144578
3a/au
KonTponbHast paboTa 1o Teme

6 "TTIpeobpa3zoBaHue TTO100MS. bubmmoreka LIOK
MeTprueckreCOOTHOIIEHYS B https://m.edsoo.ru/8a1447a8
OKpY>XHOCTH"

OrnipegeneHrie BEKTOPOB.

57 dusnueckuii 1 bubmoTeka LIOK
reoMeTpUUYeCKUM CMbIC/T https://m.edsoo.ru/8a144960
BEKTOPOB
Cno)keHue U BbIUUTaHUE Eub 1OK

nbmoTeka

28 | BEKTOOB, yMHOXKeHHE BEKTOpa https:/m.edsoo.ru/8al44a8c
Ha YMC/I0
CnoykeHue U BLIUUTAHHE - LOK

nboTeka

29 | BEKTOPOB, yMHOXKEHHE BeKTOPa https://m.edsoo.ru/8a144d52
Ha YMCIio
CnoykeHue U BbIUUTaHUE

30 BEKTOPOB, YMHOXeHHe BeKTopa
Ha YucIo

31 | Pa3nokeHue BeKTOpa I0 JBYM



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a1443fc

HEKOJ/IJIMHEapPHBIM BEKTOPaM

32 KoopauHaTteIBeKTOpa Bubmorexa LIOK
PA p https://m.edsoo.ru/8al44fbe
CkaisipHoe Ipou3BeieHue
33 BEKTO pOB erf I I/IMSHEHI/IE 7151 Enbmaorexa IOK
POB, p A https://m.edsoo.ru/8a14539¢
HaxXOXXAeHUs [JIMH U YIJIOB
CkaisspHoe Ipou3BeieHue
34 BEKTO pOB erf I HMgHeHI/Ie 7151 Butmiorexa HOK
POB, p A https://m.edsoo.ru/8a14550e
HaxO0’K/JeHUsl [JIUH U YIJIOB
35 Peruienue 3azau ¢ noMorsr0 bubmmoreka LIOK
BEKTOpPOB https://m.edsoo.ru/8al44c3a
36 Pemrenne 3a7iau ¢ IOMOILIBIO bubmmoreka LIOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpumeHeHrie BEKTOPOB [IJisA
peliieHust 3a/1au GU3UKU
bubmioreka [IOK
38 BexkTo
KTOP®I https://m.edsoo.ru/8a145b08
19 [exkapToBbl KOOPAUHATHI TOUEK
Ha IJIOCKOCTH
. bubnuoreka LIOK
40 YpaBHeHue 0]
PABHEHMENPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHuUerpsiMoi
bubmoTeka [IOK
42 YpaBHEeHHUEOKPY>KHOCTH
p Py https://m.edsoo.ru/8al4635a
KoopauHatbl Touek
43 repeceyeHus: OKPY>KHOCTHU U Bubmiorexa LIOK
pecet Py https://m.eds00.ru/8a146620
MIPSIMOU
44 | MeTton KOOpAUHAT MPU



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe

pemeHrr reOMeTpruiYeCKHNX
3a4a4, IMMPaKTU4YeCKUX 3a4a4

Metog, KoopivHAT Npy

45 peLleHn’ reOMeTpUUeCKUX
3a/lau, MPaKTUYeCKUX 3a7ay
Metoz KoopAUHAT IpU
46 peleHrny reoMeTpUUeCKrx
3a/lau, NpPaKTUYeCKUX 3a7ay
KoHTponbHas pabora 1o teme
47 " [JekapTOBBI KOOPAUHATHI HA Bubmiorexa OK
p R PA https://m.edsoo.ru/8al46e0e
IIJIOCKOCTH
ITpaBunibHBIE
bubmioreka LIOK
48 MHOT'OyTOJTbHUKH, BbIYMCIIEHUE
https://m.edsoo.ru/8al46fda
UX 37IeMEHTOB
bubmioreka LIOK
49 Yuco . ao ocC
Mo M. JIIMHA0KPYKHOCTH https://m.edsoo.ru/8al1472c8
bubmioTeka LIOK
50 Yucno n. I11MHA0KPY>KHOCTHU
A Py https:/m.edsoo.ru/8al4714c
51 JmiHa [yru OKpY>KHOCTU
bubmioreka LIOK
52 Pagnannasmepayria
https://m.edsoo.ru/8al4714c
53 [lnomaapKpyra, cekropa, bubmmoreka LIOK
CcermMeHTa https://m.edsoo.ru/8al147426
54 [1nomaaeKpyra, cekropa, bubmioTeka LIOK
CcermMeHTa https://m.edsoo.ru/8a147750
o5 [TnomaapKpyra, cekTopa, bubmmoreka IIOK
cermMeHTa https://m.edsoo.ru/8a147750
56 | TlousTue o Bubmioreka LIOK



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e

ABIHDKEHHUHUIT/IOCKOCTH

https://m.edsoo.ru/8a147c82

57

ITapasnnenbHeliIepeHoc,
TIOBOPOT

bubmmoreka IIOK
https://m.edsoo.ru/8a147f16

58

[TapannenbHbIMIIEPEHOC,
MOBOPOT

bubmioreka LIOK
https://m.edsoo.ru/8a147f16

59

[TapannensHbIMIIEPEHOC,
NIOBOPOT

60

[TapanienbHbIMIIEPEHOC,
TIOBOPOT

61

[TpruMeHeHue IBWKeHUN TIpy
pelleHUy 3a7iau

bubmmoreka IIOK
https://m.edsoo.ru/8a1480e2

62

IIpaBubHBIE
MHOTOYT'OJIbHUKHU.
OKpy’KHOCTb. [IBrKeHus
IIJIOCKOCTH

63

[ToBTOpEHME, 060OIIIEHHE,
CHCTeMaTH3aLus 3HaHWM.
W3mepeHue reoMeTpruueCcKUx
BeJTUUMH. TpeyronbHUKU

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

64

[ToBTOpEHME, 060OIIEHHE,
CcUCTeMaTH3aLus 3HaHUM.
[TapasnnensHble v
TepreH UKy IsIpHbIe TIpsiMbie

bubmioreka LIOK
https://m.edso0.ru/8a148650

65

[ToBTOpEHME, 0600IIEHNE,
CcUCTeMaTH3aLus 3HaHUM.
OKpy’>XHOCTb U KpYT.

I'eomeTprueCcKHrernocTpoeHus.

YTr/bl B OKPY>KHOCTH



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82

[TorTOpeHMe, 060011eHNe,
CHCTeMaTHh3aLys 3HaHUH.

66 BrivicaHHBIe ¥ onHMCaHHbIE 1
OKDPY’KHOCTH
MHOTOYTOJTbHUKOB
67 VToropasskoHTpoJibHasipaboTa 1 ngg;i?:;;ﬁi};am 8920
68 [ToBTOpEHME, 0606H_[eH31e, 1
CHUCTeMaTU3alusI3HaHUI
OBLIEE KOJIMYECTBO YACOB 68

[10 [TPOI'PAMME



https://m.edsoo.ru/8a148920




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHO OBPA30BATEJ/IbHON ITPOT'PAMMBI

7 KIIACC

Koanposepsiemorope3yibrar
a

ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS
OCHOBHO#1 00pa3oBaTe/IbHON MPOrPaMMbI
OCHOBHOT'0 00111er0 00pa3oBaHus

I'eomeTpust

6.1

Pacrio3HaBaTh U3yueHHble reoMeTpuueckre (GUrypsbl,
oTipeZiesIiTh UX B3aUMHOE PACIIOIoXKeHHe, M300pakaThb
reoMeTpuueckde (QUrypbl, BBIIOIHITh YEepTEXU IO
yCJIOBUIO 3afaudd. V3MepsiThb JiMHelHble U YIJIOBbIE
BeJMUMHbL. PelllaThb 3aZjaud Ha BBbIUMC/IEHHE [JIMH

OTPE3KOB U BE/JINMYKH YIJIOB

6.2

Henats rpyOyl0 OIIEHKY JIMHEHHBIX U  YIJIOBBIX
BE/IMUMH TIPEJIMETOB B peaslbHON >KU3HU, Pa3MepoB
TIPUPO/IHBIX 00BEKTOB.
Pa3nuaTbpa3MephI3THX00BEKTOBITOMOPSIKYBETAUNH

bI

6.3

CTpouTh YepTeXXu K reOMeTPpUUeCKUM 3a/iauam

6.4

[Tonb30BaThCs TIpU3HaKaMu paBeHCTBa
TPEeYro/JIbHUKOB, UCMOJIb30BaTh MPU3HAKKA U CBOWCTBA

paBHOOepPeHHBIX TPeYTOJIbHUKOB IPU pPellieHUH 3aau

6.5

[TpoBoAUTH JIoTUYecKue paccyxzeHusi C

HCII0/Ib30BaAHHWEM IreOMeTpHUYeCKUX TeOpeM

6.6

[Tosb30BaThCs TIpU3HaKaMu paBeHCTBa
MIPSIMOYTO/TbHBIX TPeyroJbHUKOB, CBOMCTBOM
Me/1aHbl, MpOBeIEHHOM K TUTIOTeHY3e
MpSIMOYTO/IbHOTO ~ TPEeYrojbHUKa, B  pelleHduu

reoMeTpruyeCKux 3ad4d

6.7

OnpezensaTs MNapajaieNbHOCTh MPSMBIX C TOMOILIBIO
yIJIOB, KOTOpble o0Opa3dyeT C HHMM CeKyllas.

OrnpeiensTh MapaaiefbHOCTh MNPSIMbIX C TOMOUIbIO




paBeHCTBa pacCTOSIHMM OT TOUeK OJHOW TpSIMOM [0

TOYEeK APYTrou NpsiMOi

6.8

Pemats 3a1auv Ha K/eT4aToii Oymare

6.9

[TpoBOAUTb BBIYMC/IEHUS W HaxXOAWUTb UMUC/IOBblE U
OykBeHHble 3HayeHUs YIJIOB B TIeOMEeTPUYeCKUX
33/layax €  WCIOJb30BaHWEM  CyMMbI  YIJIOB
TPeyroJibHUKOB U MHOT'OYTOJIbHUKOB, CBOWCTB YTIJIOB,
00pa3oBaHHbIX MIPY TlepeceyeHnt [JBYX Mapasule/bHbIX
MIPSIMBIX CeKylLeH.

PELLIaTbl'IpaKTI/I‘-IECKI/Ie3a,£[a‘-II/IHaHElXO)K,ZLEHI/Iey1"]'IOB

6.10

BnaseTs NOHATHEM reOMeTPUYECKOro MecTa TOYekK.
YMeTh ompefiesiiTh OMCCEKTPUCY yIJla U CepeIuHHBIN
neprieHIUKYJIsp K OTPe3Ky Kak reoMeTpuyecKre MecTa

TOUeK

6.11

®opmyMpoBaTh OrpefiesieHUsi OKPY»KHOCTH U KpYTa,
XOpAbl Y JAWaMeTpa OKDY)KHOCTH, TIO/Ib30BaTbCs HUX
CBOICTBaMHU.

YMETprHMEHHTBBTHCBOﬁCTBaHpHp eleHnr3aaa4d

6.12

BnaseTh MoHATHEM ONMCAHHOM OKOJIO TPeyrojbHHUKa
OKDY)XHOCTH, = YMeTb  HaxoAuWTb  eé  LeHTp.
[Tonb3oBaTbesi (hakTaMd O TOM, UTO OHCCEKTPUCHI
YIJI0B TPeyro/ibHYKa [epeceKaroTcsl B OJHOW TOUKe, U
0 TOM, UTO Cepe/iIHHbIe TIepIeH/IUKY/ISIPbl K CTOPOHaM

TpeyroJibHUKa NepeceKaroTcsl B OIHOM TOUKe

6.13

Bnagerh moHATHEM KacaTe/IbHOM K OKPY)KHOCTH,
M0JIb30BaThbCsl TEOpeMOW O TieprieHJuKYJ/ISPHOCTH
KacatelbHOM M pajuyca, MPOBEJAEHHOTO K TOUKe

KdCaHUsA

6.14

[Tonb3oBaThCsi  NPOCTEHIIMMH — T'eOMeTPUUeCKUMHU

HepaBeHCTBAMH, ITOHUMATh UX HpaKTI/I‘-IECKHﬁ CMBICJT

6.15

HpOBO,Z[I/ITB OCHOBHbIE TeOMETPpHUYECKHUE TTOCTPOEHUA C

TOMOLLBIO LIUPKY/JISl U IMHENKH

8 KV/IACC




Koanposepsiemorope3y/ibT

daTa

ITpoBepsiemble IpeMeTHBIE Pe3y/IbTaThl 0CBOEHHS
OCHOBHO#1 00pa30BaTe/IbHON MPOrPaMMbl 0CHOBHOTO
o01ero oopa3oBaHus

I'eomeTpust

6.1

Pacrio3HaBaTh OCHOBHBIE BU/bI lIET];-I];)éXYl"OJ'II:HI/IKOB, HnXx
3JIEMEHThI, I10/JIb30BATbCA HX CBOMCTBaMH npu pemeHnun

reoMeTpuyeCKux 3agaqd

6.2

[TpyMeHATb CBOWCTBA TOYKM [lepeceueHusi MeJuaH

Tpeyro/ibHUKa (LleHTpa MacC) B pelleHuH 3aa4y

6.3

Bragete TOHSITUEM CpefHeW JIMHUU TpeyrojibHUKA W
TpaneLuyy, TIPUMEHATb WX CBOWCTBA TMpU peLleHUun
reoMeTpuueckux 3agad. ITosb3oBaThcst Teopemont Paneca
1 TeopeMO# O MPOIOPLIMOHALHBIX OTpe3Kax, MPUMEeHSThb

HX 014 peleHud MpaKTUYeCKUX 3da/ia4d

6.4

[lpumeHsiTH TIpHU3HaKM MOA00OMS TPEyroJbHHUKOB B

pelieHr reOMeTpruYeCKHX 3a4ad4

6.5

[Tonb3oBatbcsi  Teopemoii [ludaropa pans  perueHus
reOMeTpUUeCKUX U MpakThYeckux 3azad. Crpoutb
MaTeMaTUUeCcKyl0 MoJenb B MpPakKTUYeCKHMX 3ajayvax,
CaMOCTOSITE/ILHO ~ JleflaTb  4YepTéX W HaxXOJUThb

COOTBETCTBYHOLIUE [IJIUHBI

6.6

Bragete TOHATHUSIMM CHHYCA, KOCHMHYCa U TaHreHCa
OCTpOro  yrjia  MpsIMOYTOJbHOTO TpeyrojbHUKa.
[Tonb30BaThCA3TUMUTIOHATUSAMUAJISIPELLIEHUATIPAKTUUECK

ux3ajau

6.7

Bbruncsiate  (pa3MUHBIMU - CrIoco0aMu)  TIOIIA/lb
TPEyrojibHUKa W TUIOL[AI MHOTOYTOJIbHBIX — (UTYp
(monmb3ysick, TAEe  HEOOXOJUMO,  KaJbKYJ/ISITOPOM).

HPI/IMEHHTBHOJ'IY‘IEHHI:IEYMEHI/IH B IIPAKTHUYECKHX3adadaX

6.8

BnazgeTh MOHSATUSIMUA BIMCAHHOTO W LIEHTPAJbHOTO YIJIa,
WCII0/Ib30BaTh TeOpeMbl O BMMCAHHBIX yI/aX, yIJax
MeXXJy Xop/aMu (CeKYILLMMU) U yTJie MeXKy KacaTeabHOU

Y XOPZIOM NPU pellleHNH reOMeTPUUeCKUX 3aziau

6.9

BJ'I&I,Z[ETI: IIOHATHEM OITMCAHHOI'O IJETI)I];)éXyr‘OJ’II)HI/IKEl,




IMPpUMEHSATDH CBOMCTBa OIKCAHHOT'O I-IETI:JPéXYl"OJ'I]:HI/IKa

TIpY pelleHny 3a7iau

6.10

[TprMeHSTh MOyYeHHble 3HAHUS Ha NIPaKTHKe — CTPOUTh
MaTemMaThuecKre MOJeNu AJisl 3a7jau peajbHOW >XKU3HU U
MIPOBO/JIUTH COOTBETCTBYOLLME BBbIUMC/IEHUS C
NpUMeHeHreM TIOf00Ws M TPUrOHOMeTpUH (TI0JIb3YSICh,

r/ie HeoOX0MMO, Ka/TbKYJIITOPOM)

9 KVIACC

Koanposepsiemorope3yJib
TaTa

IIpoBepsieMble peAMeTHBIE Pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOT'O
o0miero odpasoBaHus

I'eometpus

6.1

3HaTh TpPUrOHOMeTpUYeckue (QYHKLHUK OCTPbIX YIJIOB,
HaXxOAUTb C UWX TIOMOLIbIO pa3/MuHble 3/IeMEHThI
MPSIMOYTOJTbHOTO TpeyroJbHUKa («peliieHue
MpSIMOYTO/IbHBIX ~ TPeyroabHUKOB»).  Haxoaute  (C
MOMOLIbI0  KajAbKy/lATOpa) MJIMHBI W yIJbl  JJid

HeTa0/IMYHBIX 3HAYeHUH

6.2

[Monb3oBatbcs  (opmynamMu TpPUBEJEHUST W OCHOBHBIM
TPUTOHOMETPUUECKHMM  TOXXJECTBOM [IJIl  HaxOXXZeHHUs
COOTHOLIIEeHU Mexay TPUTOHOMETPUUECKUMHU

Be/IMYMHAMUA

6.3

Wcrionb3oBath Teopembl CHHYCOB UM KOCHMHYCOB ISl
HaxOX/eHUsl pas/lMyHbIX 3JIeMEHTOB  TpeyroJIbHUKA
(«pellleHHe  TpPeyrolbHUKOB»), TIPUMEHSITb WX TpH

pelieHrr reOMeTpuYeCKUX 3aaa4

6.4

Bnagets  moHsSTUAMH  TipeoOpa3oBaHus 000w,
COOTBETCTBEHHBIX  3/71eMEHTOB  TMOJOOHBIX  (uryp.
[Tonb30oBaThCsi  CBOMCTBaMM  1MOZJ00HMSI  TPOM3BOJIBHBIX
¢uryp, ymeTb BBIYMC/IATH AJUHBI U HAaXOAUTb YIJIBI Y
nofo6HbIx Quryp. IlpumeHsaTh cBoiicTBa TmOA0OUS B

MpAaKTUUeCKUX 3alayaXx. YMeTb TPHUBOAUTHL MPHUMepbl




1oJj00HBIX (GUTYDP B OKPY’KarollieM MUpe

6.5

[Tosb30BaTbCA TeOpeMaMH O TIPOU3BEJIEHUM OTPEe3KOB
XOp/l, O TIPOU3BE/IEHUH OTPE3KOB CEKYIIUX, O KBajpare

KacaTe/IbHO

6.6

[Tonp30BaThCsl BEKTOPaMH, MOHUMaTh UX FeOMeTpUUeCKUi
U (U3MUeCKUH CMBbICJ, TPUMEHSTb WX B pelleHuH
reoMeTpUYeCcKrUX u ¢busnyeckux 3ajau.
[TpuMeHATbCKaNApHOENPOU3BeleHeBEKTOPOB/ITHAX XK

€HUSAO/IMH U YIJIOB

6.7

ITonb30BaThCs METOAOM KOODAWMHAT Ha IIJIOCKOCTH,
MPpUMEHSATDH ero B peleHnun reoMeTpuiyeCKnux n

MPpakKTUUYECKUX 3ada4

6.8

BnaseTe TNOHATHSAMU TPaBWIBHOIO MHOIOYTOJIHUKA,
JJIMHBl  OKPY)KHOCTH, [JJ/MHBl JYT'U OKPY)KHOCTH U
paZivaHHOW Mephbl yrja, YMeTb BbIUMCIAThH IUIOLIab Kpyra
u ero uyacrei. [IpumMeHATBIONYyUYEHHbIEYMEHUS B

MpakKTUUYeCKUX3a4audX

6.9

HaxofuTh OCM WAM LEHTPbl CHMMETpUM  (uryp,

MMPUMEHSATDL ABVXKEHUS IIVIOCKOCTU B HpOCTBﬁLHHX aIydasax

6.10

IIprMeHATH MOTyYeHHble 3HaHUS Ha MPaKTHUKe — CTPOUTH
MaTeMaTHUecKye MOJenu /i 3a/ad peajbHOM >XU3HU U
MIPOBOJUTH COOTBETCTBYIOLME BBIUMC/IEHUS C
NIpUMeHeHUeM ToZ00UsT U TPUTOHOMETPUUYECKUX (PYHKIIA

(TosB3ysiCh, T/ie He0OX0JUMO, Ka/IbKY/ISITOPOM)




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

7 KITIACC
Kop, ITpoBepsieMbIii3/1eMeHTCO/eP KaHUs
6 ['eomeTpust
HauanbHble nonsitig reometpun. Touka, npsmasi, OTpe3oK, Jayd. Yroja. Buabl
6.1 yrioB. BepTukanbHble U CMexHble yribl. buccekrpucayria. JlomaHas,
MHOTOyTo/ibHUK. [lapanienbHOCTh ¥ epHeHAUKY/ISPHOCTBIIPSIMBIX
6.0 CumMeTpuuHble ¢urypbl. OCHOBHbIE CBOMCTBA 0CeBOM cuMMeTpu. [IpumMepsi
' CUMMeTpPHUH B OKPY’KarollleM MUpe
63 OcHOBHbIE TIOCTPOEHHSI C TIOMOLIbI0 LIMPKY/ASd U JIMHEWKW. TpeyronbHUK.
' BricoTa, MeivaHa, O¥iCcCeKTpHCa, UX CBOMCTBA
6.4 PaBHOOe/IpeHHBI W PABHOCTOPOHHUM  TpeyrosibHUKA.  HepaBeHCTBO
' TpeyroJibHUKa
65 CaoticTBa u TIpU3HaKU paBHOOepeHHOT 0 TpeyroJIbHUKa.
' [Ipr3HaKvpaBeHCTBATPEYT OJIbHUKOB
66 CBoOWCTBa ¥ MPU3HAKKU Mapaie/bHbIX NpsMbix. CyMMa yIjioB TpeyrojbHUKA.
' BHrelHue yriibl TpeyrosibHyKa
[IpsimoyronbHblli  TpeyronbHUK. CBOWCTBO MeJMaHbl MPSIMOYTOJILHOTO
6.7 TPeYroJIbHUKA, TPOBeJEHHOU K TUIIOTEeHY3e.
' [Tpr3HaKMpaBeHCTBANPAMOYTOIbHBIXTPEYT0JIbHUKOB.
[IpsAAMOYTONMBHBIUTPEYTONBHUK C yTJIoM B 30°
HepaBeHcTBa B reoMeTpyu: HEpPaBEHCTBO TPEYTOIbHUKA, HEPABEHCTBO O JIJIMHE
6.8 JIOMaHOM, Teopema O Oo/bllleM yrjie W OO/blIed CTOPOHE TpPeyro/ibHUKa.
[TeprieHAMKYISIp ¥ HAKJIOHHAS
6.9 leomerprueckoe Mecto TOuek. buccekrpuca yrina U cepesUHHBIN
' TeprieHAUKYJISIP K OTPe3Ky Kak reoMeTpudyecKre Mecta ToYeK
OKpy>XHOCTb M KpyI, XOpJa W [AuameTp, UX CBOWCTBa. B3auMHoe
6.10 pacrosiokeHe OKpPY)KHOCTU U TipsaMmoi. KacarenbHas u ceKyljas K
OKPY>KHOCTH
6.11

OKpYy’>KHOCTb, BMOMCAHHas B yroi. BrucaHHasgs M onMcaHHas OKPY>KHOCTU




TPeyroJibHUKa

8 K/TACC
Kop IIpoBepsieMbIii3/IeMeHTCO/AeP>KaHUS

6 I'eometpust

6.1 UeTtbipéxyroyibHUKM. [lapannenorpamMm, ero npyM3Haky U CBOMCTBA

6.2 [TpsiMoyronbHUK, poMO, KBaZipaT, UX TIPU3HAKU U CBOMCTBA

63 Tpamnenusi, paBHOOOKasi  Tparerusi, €&  CBOWCTBA U  TIPU3HAKU.
' [TpssmoyronbHagTpanenys

64 Metop yasoeHuss MeguaHbl. LleHTpanbHasg cumMerpus. Teopema ®Paneca u
' TeopeMa O MPOIOPLIMOHA/IbHBIX OTPe3Kax

6.5 CpeziHYe MMHWY TPeyroibHUKA U Tpanelyu. LleHTpMaccTpeyroibHUKa

66 [Togobue TpeyronbHUKOB, Ko3bduuyeHT mnofobus. IlpusHaku nopobust
' TPeYyTronbHUKOB. [IpMeHeHrerIo00usTprperieHUANpakTHYeCKUX3a/[au

6.7 dopMyibl 7151 TUIOIA/IA TPEYTOIbHHKA, TlapasieiorpaMMa, poMOa U Tpareryu

63 CpoiicTBa muioljazieli reoMeTpuyeckux (uryp. OTHOIIeHUe TIoLIajen
' 1oI06HbLIX HUTyp

69 Bbluncrienne miolazieli TpeyroJbHUKOB U MHOTOYI'O/IbBHUKOB Ha KJeT4aTOMN
' Oymare

6.10 Teopema [IIudaropa. IIpumeHeHune Teopembl [ludaropa npu pelieHrn
' IIPAaKTUUeCKUX 3a7iau

CuHHyC, KOCHHYC, TaHI€HC OCTPOro yrja IIPIMOYTO/JIBHOTO TpPeyroJibHUKA.
6.11 OCHOBHOETPUTOHOMETPUUECKOCTOXKECTBO.
TpuronomerprueckueyHKIunyraos B 30°, 45° u 60°

6.12 BrivicanHble U LleHTpasibHble YIJIbI, YIOJI MeXX/y KacaTeJbHOW U XOPZAOH. YTJIbl
' MeXX/ly XOpZaMH U CeKyLUMH

6.13 BrivcanHble U ONMCaHHBIEYeThIPEX YT OJIbHUKU

6.14 B3aumHoe pacrionioxeHue AByX okpykHocTeli. Kacanve okpy>kHocTeid. O6mue
' KacaTeJsibHble K IBYM OKPY)KHOCTSIM

9 KV/IACC




Kop

IIpoBepsieMblil3/1eMeHTCO/lePXKaHUS

6 ['eomeTpust
61 CuHyc, KOCMHYC, TaHreHC yr/oB oT 0 1o 180°. OCHOBHOE TPUTOHOMETpHUUYEeCKOoe
' TOXXJeCTBO. POPMYJIbI IPUBEEHUS
Pertenvie TpeyrosbHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHUHYCOB. PerieHue
6.2 MPaKTUYeCKUX 3a7a4 C MCI0/Ib30BaHUEM TeOpeMbl KOCHHYCOB U TeOpeMbl
CUHYCOB
6.3 [TpeobOpa3oBanue moj06us. ITo001e COOTBETCTBEHHBIX 3/IEMEHTOB
64 Teopema 0 npou3Be/ieHHH OTPE3KOB XOpZ, TeOpeMbl O MPOM3Be/[eHUH OTPEe3KOB
' CeKyllMX, TeopeMa O KBaJipaTe KacaTe/IbHOU
Bekrop, anvHa (MO4yJ/ib) BEKTOpa, COHanpaB/ieHHble BEKTOPbI, IPOTUBOII0/I0KHO
6 HaripaBJ/ieHHble BEKTOPbI, KOJ/UIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BeKTOPOB,
' orepanuu Haf, BEKTOpaMH.
Pa3nokeHneBeKTOparoByMHEKO/JIMHeapPHbIMBEKTOPaAM
66 Koopaunatel BekTopa. CkassipHOe Tpou3Be/ieHre BEeKTOPOB, MPUMEHeHUe [/t
' HaxOoXX/leH!s J/IVH U YIJIOB
lekapTOBbI KOOpAMHATHI Ha IUIOCKOCTU. YPaBHEHHUs NPSIMOM U OKPY>KHOCTH B
6.7 KOOpJMHATaX, IepeceyeHWe OKPY)KHOCTeH M MpsSMbIX. MeTOoAKOOpAWHAT U
eronprMeHeHre
6.8 IIpaBUIBHBIEMHOT Oy T O/IBHUKY
6.9 [nvHa okpy>kHOCTH. I'pasiycHas ¥ pajyaHHasi Mepa yrJjia, BbIUMC/IeHe JJIMH LyT
' OKDY’>KHOCTe#M
6.10 [TnomaabKpyra, ceKTopa, CerMeHTa
611 [BWKeHUsT TIJIOCKOCTM M BHYTPeHHUe CUMMeTpuud Guryp (S7emMeHTapHble

nipezictaBnieduyst). [lapannensHeiiineperoc. IloBopoT




TIIPOBEPSIEMBIE HA OI'D I1I0 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBFPA30BAHNS

KoanpoBepsieMororpetoBaHus

IIpoBepsieMble TPe0OBAHUA K MPeMETHBIM
pe3y/ibTaTaM O0CBOEHHsA 0CHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOI'O 0011Iero
o0pa3oBaHus Ha ocHoBe ®I'OC

YMeHWe omnepupoBaTh TOHSTUSIMU: MHOXKECTBO,
MOJMHOXKECTBO,  OMepalid HajJ, MHOXXeCTBaMU;
yMeHHe OIepupoBaTh TMOHATUSIMU: Trpad, CBSI3HbBIN
rpad, AepeBO, LUK/, MPUMEHSITh UX MPU pelleHUH
3aZlau;  yMeHWe  WCII0/ib30BaTh  rpaduueckoe
TIpe/iCTaB/ieHre MHOXXEeCTB /IJI1 OMUCAHUS PeaslbHbIX
MpOLIECCOB W sIBJIEHWM, TIpU pelleHud 3afau U3

JPYruX yueOHBIX IpeJMeTOB

YMeHue ornepupoBaTh TMOHATHSIMU: ONpefiesieHue,
aKCMoMa, TeopeMa, [OKas3aTe/lbCTBO;  yMeHUe
pacrio3HaBaTh UCTUHHbIE U JIOJKHbIE BbICKa3bIBaHMS,
NIPUBO/IUTh TIPUMEpPbl W KOHTPIIPUMEpPbI, CTPOUTh

BBICKA3bIBAHHWA U OTPULIaHUA BbICKa3bIBaHUM

YMeHue onepupoBaTh IIOHATHSIMU: HaTypajibHOE
YUCI0, TPOCTOe YW COCTaBHOE 4YUC/IO, [eIMMOCTb
HaTypajbHBIX UHCes, TIPU3HAKW [IeJIMMOCTH, Liesioe
YKC/I0, MOAY/b 4YHC/Ia, OObIKHOBEeHHas [po0b U
JlecaThyHast poOb, CTaHAapTHBIA BHJ 4YHC/a,
pallMoHa bHOe YWC/I0, WppaLMOHAaNbHOE  UUCIIO,
apudMeTUUeCKM KBaJpaTHbI KOpeHb; yMeHHe
BBIO/IHATL JIEACTBUSI C YUC/IaMM, CpaBHMBaTb U
yropsijlouMBaTh 4MC/Aa, IMPeJCTaB/IsATh uMC/Ia Ha
KOOp/IMHAaTHOM TPSIMOM, OKPYIJIATH UWC/Ia; yMeHHe

Ae/1aTb NPUKKUIKY U OLIEHKY De3yJ/IbTdTa BBLIUMC/IeHUI

YMeHUe orneprpoBaTh MOHATHSIMU: CTeMeHb C Lie/TbIM
roka3saresieM, apudMeTHUeCKU KBaZIpaTHBIM KOPEeHb,

MHOTOUJIeH, anreOpanyeckast JIpoOb, TOXKJECTBO;




3HAKOMCTBO C KODHEM HaTypasbHOI CcTereHu 0oJibliie
eIVHUIIBI;, YMEHWe BBITIOJIHATL  PACUETHI  TI0
dopmysiam, mpeobpa3oBaHUsi  LeJIbIX,  POOHO-
pal[MOHa/NbHBIX  BbIp@&)KEHWM W  BBbIpAKeHUH C
KODHSIMM, pa3/ioykeHre MHOTOU/IeHa Ha MHOXKUTETH, B
TOM 4YHCJe C WCIoJb30BaHUeM (HOpMYJ pa3HOCTU

KBa/[paToB U KBaJjpaTa CyMMbI U Pa3HOCTU

YMeHWe  omepyupoBaTh  TOHSATUSIMU:  UYUCJIOBOE
pPaBeHCTBO, ypaBHeHWe C OJHOW TlepeMeHHOM,
YKC/I0BOe HEepaBeHCTBO, HEPABEHCTBO C IePeMeHHOM;
yMeHWe  pellaTh JiMHeWHble U KBaJpaTHbIe
ypaBHeHUsl, [IpPOOHO-palioHa/bHble YpaBHEHUS C
O/THOW TiepeMeHHOM, CUCTeMbl [JBYX JIMHEMHBIX
ypaBHEeHUH, JIMHelHble HepaBeHCTBA U UX CUCTEMBI,
KBa/[paTHbBIE U IPOOHO-paIiOHa/IbHbIe HEPAaBEHCTBA C
OJTHOM TIepeMeHHOW, B TOM YHC/e TIPU pellieHUH
3aflau U3 [IPYTUX MPeJMeTOB U MPaKTHUeCKUX 3a/au;
yMeHHe WCI0/b30BaTh KOOPAWHATHYIO TPSIMYHO WU
KOOD/IMHAaTHYI0  TUIOCKOCTh  J7Isi  M300pakeHHs

pellleHni YpaBHEeHU, HePaBeHCTB U CUCTEM

YMeHUe oriepupoBaTh TOHATUAMU: QYHKIUS, rpaduK
byHKLIMH, HY/U byHKLMH, TIPOMEXKYTKU
3HAKOIOCTOSIHCTBA,  TPOMEXYTKM  BO3pacTaHUs,
yObIBaHUsl, Haubosiblliee W HaWMeHbIllee 3HaueHUs

(GyHKLMY; yMeHHe OnepupoBaTh MOHATUSMU: MpsiMast

TIPOIOPIIMOHAIBHOCTb, JIMHeHHas byHKIHS,
KBa/IpaTHUHast byHKLWS, obparHast
TIPOTIOPIIMOHATBHOCTD, napabouia, ruriep6osia;

yMeHHe CTpOuTb Trpaduku (yHKLWN, HCIO0J/Ib30BaTh
rpaduKu I OMpe/ie/ieHHs] CBOMCTB TIPOIIECCOB U
3aBUCUMOCTeM, [Jisi pellleHus 3afad U3 [pYyrux
yueOHBbIX TpPEeJMEeTOB W peayibHOW >KU3HU;, yMeHUe
BbIpaKaTh  (OpMyJaMu  3aBUCUMOCTH  MEX[Y

Be/IMYHaMHU

Ymenue orepupoBaTh TIOHSTUSIMU:

TI0C/1e/]0BaTeNbHOCTb, apudmMeTHUecKas v




reomMeTpuueckasl Iporpeccuy; yMeHHe HCI0/Ib30BaTh
CBOMCTBa MoC/e0BaTeIbHOCTeH, (hOpMYJIibl CyMMbI U
obljero uieHa mNpu pelleHHWU 3ajad, B TOM 4HCIIe
3a/la4 U3 JIpyTUX y4eOHBIX TpeJMETOB U peabHOMN

KHW3HHU

YMmeHMe peluaTh 3ajau pasHbIX TUIIOB (B TOM uuCiIe
Ha TIPOLIEHTHI, JOJIM U YacTH, J[BI)KeHHe, paboTy,
LleHy TOBapOB M CTOMMOCTb IIOKYIIOK U YC/IYT,
HaJIOTH, 3a/jauu U3 06J1acTy yrpaB/ieHUsl IMUHbIMU 1
ceMeliHbIMU  (UHAHCAMM); yMeHHe COCTaBJSAThb
BbID&)KEHUS], ypaBHEHHsl, HEPaBeHCTBA U CUCTEMBI T10
YCJIOBUIO 3a/jauM, UCC/Ie[0BaTh MOyYeHHOe pelleHre
U OLeHWBaTh TMPABJOIOJO00HOCT  TOTyYeHHbBIX

pe3y/bTaToB

YMeHue orepupoBaTh MOHATHSAMU: (PUIypa, TOUKa,
OTpe30K, npsMasi,  JIyy,  JiOMaHas,  YroJ,
MHOT'OYTOJIbHUK, TPeYyrojbHUK, paBHOOeJpEeHHBIH U
PaBHOCTOPOHHUM TPEYTOJIbHUKH, TPSIMOYTOJIbHBIN
TPEYTONIbHUK, Me[uaHa, OWCCeKTpUCca | BBICOTA
TPeyroJIbHUKa, YeTbIPEXYIO/IbHUK, Mapasulesorpamm,
pom0,  TIPSIMOYTONBHHWK,  KBaJpaT,  Tparewus;
OKDY’>KHOCTb, KpYT, KacarejbHasl; 3HAaKOMCTBO C
MIPOCTPAaHCTBEHHbIMU (UTypamMH; yMeHHe pellaTh
3a/jaud, B TOM UHWC/Ie U3 [OBCeJHEBHOW >KW3HU, Ha
HaXO0’KJeHre reoMeTpuYecKux Be/IMYMH C

NpYMeHeHreM U3yUeHHbIX CBOMCTB GUryp U (hakToB

10

YMeHMe oreprupoBaTh MOHITUSIMU: PaBEHCTBO (uryp,
PaBeHCTBO  TPEYrOJILHUKOB;  MAapajule/lbHOCTh U
MepreHANKY/ISPHOCTE  TIPSMBIX,  YTOJ1  MEXIY
NPSIMBIMY, TIePIIeHAVKY/ISIp, HaK/IOHHasl, TPOeKLVs,
nogobue  ¢uryp, TOJ00OHBIE  TPEYrOJBHUKH,
CUMMETpPHsI OTHOCUTE/IbHO TOUKU Y TIPSIMOM; YMeHHe
pacrio3HaBaTh PaBeHCTBO, CUMMETPUIO U T0f00ue
¢uryp, mapasenbHOCTE U TIepIeHAUKYJISPHOCTh

MPSIMBIX B OKPY>KarollleM MUpe

11

YMmeHue OIeprupoBaTh ITOHATHUAMUN. JJINHA,




paccTosiHue, yroJ (BeJIMYvHa yria, CUHYC U KOCUHYC
yrjia TpeyrojibHUKa), TJ/IOla/lb; YMeHUe OLleHUBAThb
pa3Mepbl TIpeIMETOB M OOBEKTOB B OKPY’KaloIeM
MHpe; YMeHue TpUMeHSATb (OpMy’bl TMepuMeTpa U
TJI0IaZ MHOTOYTO/IbHUKOB, JJIMHBI OKPY)KHOCTH U
njomaAd  Kpyra, o0beMa  TIPSIMOYTOJIBHOTO
napasiiesieniumnesia; yMeHue TIPUMEHSTb TPU3HAKU
paBeHCTBa TPeYroJbHUKOB, TEOPEMY O CyMMe YTJIOB
TPeyrobHUKa, TeopeMy [Mudaropa,
TPUTOHOMEeTpUYeCKHe COOTHOLLIEHUSI ISt

BBIUMC/IEHUS IJIMH, PACCTOSIHUM, T/To1a el

12

YMmenve wu300pakaTh TUIOCKMe QUIYpbl U UX
KOMOWHAIMU, TIPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C
MOMOLIbIO YepTEKHBIX VHCTPYMEHTOB U
3JIeKTPOHHBIX ~ CPeACTB 1O  TeKCTOBOMY WU

CHMMBOJIbBHOMY OIMMCAHUIO

13

YMeHue orepupoBaTh MOHATUAMM: NPSIMOYTOJIbHAS
cucTeMa KOODJWHAT; KOOPAMHAThl TOUKW, BEKTOP,
CyMMa BeKTOpOB, NpOM3Be/ieHHe BeKTOpa Ha 4MCJIO,
CKa/lIipHOe  TIpOW3Be/ileHHe  BeKTOpPOB;  yMeHHe
WCTO/Mb30BaTh  BEKTOPbI W KOOPJAWHATHI  JJist
Npe/iCTaB/eHNs] [JaHHbIX W pellleHus 3aflay, B TOM
yucie U3 IPYTUX yueOHBIX MPeJMeTOB U peaibHOMN

JKHU3HHU

14

YMeHHe ornepupoBaTh IMOHSATHSMU: CTOJOMKOBBIE U
KpPYroBble  [MarpaMMBbl, =103;1%101 58 cpefHee
apudmMeTrueckoe,  MejuaHa, Haubosiblllee U
HavMeHblllee 3HaueHWs, pa3Max YMCI0BOro Habopa;
yMeHHe 13BJIeKaTh, VHTeprpeTUpOBaTh u
npeo6pa3oBbiBaTh MH(GOPMaLMIO, TIPe/ICTaBIeHHYIO B
Tab/MMIaxX ¥ Ha AMarpaMMax, OTPaKaroIIyo CBOMCTBa
Y XapaKTePUCTUKHU peasibHbIX MPOLeCCOB U sIBJIEHUIA;
yMeHue paclio3HaBaTb W3MEHUMBbIe BeJIWYMHBI B

OKpY’KaloIleM MUpe

15

YMeHuve oneprpoBaTh MOHITUSIMU: C/TyUalHbIN OIBIT

(cryyaliHBIA 9KCTIEDUMEHT), 3jIeMeHTapHoe COObITHe




(2/1eMeHTapHBIM  WCXOZ)  CAy4yallHOTO  OIIbITa,
CJlydaiiHoe COOBbITHE, BePOSITHOCTb COOBITHS; YMeHHe
HaXO/WUTh BEPOSITHOCTH CJyYalHbIX COOBITHH B
OTBbITaX C PaBHOBO3MOXXHBIMU  37IeMeHTapHBIMU
COOBITUSIMM; yMEHUe pelllaTh 3aJaud  METOZOM
OpraHu30BaHHOrO Tepebopa ¥ C HCIOb30BaHHEM
rpaBU/Ia YMHO>KEHUS; yMeHue OLI€eHWBATh
BEPOSITHOCTH  pealbHbIX COOBITUM M SIBIEHUH,
MOHMMaTh PO/b TIPAKTUYEeCKA JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKPY>Kaloll[eM MHUDe U B
JKU3HHW; 3HAKOMCTBO C TIOHSITUEM He3aBUCHUMBbIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX UHCe U

€ro poJjiblO B MdCCOBBIX SABJIEHHUAX

16

YMeHue BbIOMpaTh MOAXOISIIMN W3yUeHHbIM MeTO[
JUIsT  pellieHWsl  3aJjaud, T[IPUBOJAUTH  TIPUMeEpHI
MaTeMaTUUeCKUX 3aKOHOMEDHOCTeld B TMpUPOJe U
JKU3HW,  paclio3HaBaTh  [pPOsIB/ieHWE  3aKOHOB
MaTeMaTUKU B HCKYCCTBe, OMNMCHIBATh OTZe/IbHbIE
BbIJIAIOIIIeCS] pe3y/bTaThl, TOAyUYeHHble B XO/e
pasBUTUSI MaTeMaTUKU KaK HayKW, T[PUBOAUTH
MpUMepbl MaTeMaTUYeCKHUX OTKPBITUA U MX aBTOPOB

B OT€YECTBEHHOM U BCEMHUPHOU UCTOPUU




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPAEMbBIX HA OI'D
I10 MATEMATHUKE

Kopg,

HpOBEPHEMbIﬁBHEMEHTCOJ:[EP)KaHI/IH

1 Uucsia v BEIYMC/IeHUS

1.1 HarypasnbHbie v Liesble yncia. [IpU3Haku JeIMMOCTH Lie/bIX Yrce

. OOBIKHOBEHHbIE W [JeCATHUHble  ApoOW,  TPOIeHTb,  OeCKOHeuHble
' riepruoIuvecKye poou

1.3 ParjuoHasnbHbIe uncia. AprudMeTrnyeckue orepalydy ¢ paldoHaTbHBIMU YMC/IaMy

» HelicTBuTenbHble uMcia. ApudmeTnueckue omepali C JAeUCTBUTEIbHBIMU
' yucaaMu

L5 [TpubmKEHHBIE BBIUKMC/IEHUs, TIpaBWIa OKPYTJIeHHs, TIPUKHUIKA U OIl[eHKa
' pe3y/bTaTa BbIUMCIEeHUMN

2 AnrebpanuecKreBbIpaKeHUS

2.1 ByKBeHHbIe BbIpa)keHHs1 (BbIpaKeHHUs C TlepeMeHHBIMU)

55 Crenenb C UenbIM nokasareneM. CTenmeHb C palMOHA/IbLHBIM TOKa3aTesieM.
' CaoticTBacTerieH!

2.3 MHorousieHbl

2.4 Anrebpanueckasjpobb

5 s ApudmeTrueckuii KOpeHb HaTypa/IbHOU CTereHHU. HetictBus C
' apupMeTHUeCKUMU KOPHSIMU HaTypabHOU CTereHU

3 YpaBHeHUs1 U HEPAaBEHCTBA

- Lesnbie u JIPOOHO-paIOHATEHBIE ypaBHEHHUSI. Cucrembl u
' COBOKYTTHOCTUYPaBHEHUU

39 Lesnbie u JIPOOHO-paLIOHATbHbBIE HepaBeHCTBa. Cucremsbl u
' COBOKYITHOCTUHEPaBeHCTB

3.3 PermeHneTeKCTOBBIX33/1a4

4 UucioBblenociejoBaTeTbHOCTH

4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI3aIAHUATIOC/IeJOBATETbHOCTEH

4.2

Apudmernueckass U reoMeTpuyeckas nporpeccuu. Popmyna  CI0XKHBIX




MMpOLIEHTOB

5 DYHKLIUU
@OyHkIMs, cnocobbl  3azaHus  pyHKipM. 'paduk  dyHkimu.  O6sacTh
orpefiesieHUs U MHOXKeCTBO 3HaueHUd (yHkumu. Hymu ¢pyskumu. IlpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXXYyTKM MOHOTOHHOCTH (YHKUMUA. MaKCUMyMbl U
MHUHHAMYMBI byHKLMM. Haubosbiiee v
HauMeHblllee3HaueHH e yHKLIMMHANPOMEXKYTKe
6 Koopaunats! Ha psIMOi ¥ TJIOCKOCTH
6.1 KoopauHatHasmpsimast
6.2 JeKapTOBLIKOOPJMHATLIHATIIIOCKOCTH
7 I'eometpust
7.1 'eomeTprueckre GUrypsl U UX CBOMCTBA
7.2 TpeyroybHUK
7.3 MHOroyronbHuKu
7.4 OKpy>XKHOCTb U Kpyr'
7.5 V3mepeHuereoMeTpuyeCKUXBETNYMH
7.6 BekTopbIHAIIOCKOCTU
8 BeposTHOCTb ¥ cTaTUCTHKA
8.1 OrnuvcarenpHasCTaTUCTAKA
8.2 BeposiTHOCTB
8.3 KombuHaTopurka
8.4 MHoxecTBa
8.5 I'padmr
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