MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MuHuCTEpPCTBO 00PAa30BAHUS M MOJIOACKHOH MOJTUTHKHU
Baagummupckoii 0061actu
Yupasienue oopaszopanus agmuaucrpanuu MO "Cynoroackuii paiion"
MBOY "Aunapeesckasa COII"

COI'TACOBAHO YTBEPXIEHO
3am. ngupexropa no YBP Jupexrop

Konbkosa E.W. Boponuna JI.B.
ITpoTtokon Ne9 ot «31» aBrycra2023 r. [Tpuka3 Nel80 ot «31» aBrycra2023 r.

BOpOHI/IHa I'Iop,nvlcaHf) undposoii
noanucoio: BopoHrHa

ﬂapmca Napwica BayecnaBoBHa

B [lata: 2023.10.15
A4ECN1aBOBHA 15.05:16 +03'00

PABOYASI IPOTPAMMA
(ID 956477)

yueOHOro kypca «I'eometpusn»

JU1s oOyJaromuxcs 7-9 KiaccoB

n. AuapeeBo 2023



NHOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAMH U3 OCHOBHBIX pa3/elioB LIKOJIBHOM MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUNTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE  pACIOJOKEHUE, ONUPAETCA Ha  JIOTUYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4YeHHs] T€OMETPHUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIACHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
WCTUHHBIC YTBEPXKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHusi «OT MPOTHUBHOTO», OTJIMYAaTh CBOICTBA OT IPU3HAKOB,
(dopMynrpoBaTh 0OpAaTHBIE YTBEPKACHHUS.

Bropoii 1enbi0 u3ydeHHs] TEOMETpPUHU SIBISIETCS HUCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEHIeHUH KAaK MAaTeMaTHYeCKHX, TaK M MPAKTHUECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOyyalomuiicss JIOJDKEH Hay4YHUThCs
OTpEJICIUTh T€OMETPUUYECKYIO (DUTYpY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAJb 3€MEJIbHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO IJTUHY
ONTOBOJIOKOHHOI'O Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka s aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIUUCIUTEIbHAS JIMHUS B U3YYEHHH T'€OMETPHUHU.
[Ipu pemieHuun 3amay MPaKTUUYECKOTO XapakTepa OOyYaroNIMICS YyUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIEIM  PEAbHBIX JKMU3HEHHBIX CHUTYalluld, MPOBOJUTH
BBIUMCIICHUS U OIICHUBATh aJ€KBATHOCTh MOJIYYEHHOT'O PE3yJbTaTa.

Kpaiine BaxHO MOJUYEPKUBATH CBSA3M TEOMETPUM C JAPYTMMH Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPEEICHUS TeOMETPUIecKuX (puryp
U TIOHATHM, JEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBS3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHowEeHUs», «Meron koopauHary» u «Teopema
[Tudaropar.

VYyeOubiii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIC pa3/eibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBay, «l3Mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BekTopb», «JIBUkeHHS TII0CKOCTHY, «IIpeodpazoBaHust 1Mo 1001,

Ha usyuenue yueOHoro kypca «['eomerpusi» orBogutcs 136 gaca: B 7 kinacce —
68 yacoB (2 Jaca B HeJIelI0), B 8 Kitacce — 68 yacoB (2 yaca B HEZICIIO).

COAEPKXAHUE OBYUYEHUA

7 KIIACC

Hauanbapie nonstuss reometpuun. Touka, mpsmasi, OTPE30K, JIyd. YToia. Buasl
yriioB. BepTtukanbHble u cmexHble yriael. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannensHOCTh U NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummetrpuunsbie ¢purypsl. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHbBIE TIOCTPOCHHUSI C TIOMOILIBID UUPKYJIS W JUHEUKU. TpeyroyibHUK.
BricoTa, Mennana, OuccekTprca, uX CBOMCTBA.

PaBHoOenpeHHbId U paBHOCTOPOHHUM  TpeyrojbHuKUA.  HepaBeHCTBO
TPEYroJIbHUKA.



CBolicTBa 1 MpU3HAKK PAaBHOOEAPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoliCTBa M NPU3HAKK NApaJUIEIbHBIX NpsAMbIX. CyMMa YIJIOB TPEYroJIbHUKA.
Bremnue yribl TpeyrojbHUKa.

[IpsMoyronbHbIld  TpeyrodbHUK. (CBOHCTBO  MEAMAaHbl  MIPSIMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumore”yse. IlpusHaku  paBeHCTBa
MIPSAMOYTOJIBHBIX TPEYTOJBbHUKOB. [IpAMOYTroNbHBIN TPEYrOJbHUK C yIJIOM B 30°.

HepaseHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOW, TeopeMa O OoJblIeM yrie ¢ Oonbllield CTOPOHE TPEYroJbHUKA.
IleprieHauKyJISp U HAKJIIOHHAS.

I'eomerpuueckoe mMecto Touek. buccexkrpuca yriia U CepeaUHHBIN
NEPIICHAUKYJIISP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOYEK.

OKpyX’HOCTp U Kpyr, XOpJa M JHWAMETpP, HX CBOWCTBa. B3auMmHoe
PacCIIONIOKEHNE OKPYKHOCTH U mpsiMoil. KacarenpHasd u cekylias K OKpYKHOCTH.
OKpyXHOCTb, BNHCaHHas B yroj. BnucaHHas W ONMCaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYeteipéxyronpuuku. [lapamienorpaMm, ero mpu3Haku U cBoilcTBa. YacTHbie
Clly4au TapajuiesiorpaMMoB (TIPSMOYTOJBHUK, POMO, KBajpaT), UX TMPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3HAKH.
[IpssiMoyTOJIbHAS Tpanenusi.

Meron ynBoenuss menuanbl. LleHTpanbHas cummerpusi. Teopema @Paneca u
TEOpeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKa.

[Togobue TpeyroabHUkKoB, KodhduimeHnt mnoxodus. IlpusHaku momOOUS
TPEYroJlbHUKOB. [I[pruMeHenne nogo0us Mpu peieHny MpakTUIeCKuX 3a1ad.

CroiicTBa TUIOmAnEl TeoMeTpuueckux ¢uryp. Dopmynbl g  IUIOMIAIA
TpPEeYrojibHUKa, TapajuienorpamMma, pomb6a u Tpaneuud. OTHOIICHHE IUIONIaAeH
oTI00HBIX Puryp.

Brruuciienue miomanei TpeyroaibHMKOB M MHOTOYTOJbHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsbl Iludaropa mnpu pemenun
MPAKTHYECKUX 33/1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOro yria MpsSIMOYTOJIBHOIO TPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroOHOMETpUYeCKre (YHKIUH
yriioB B 30, 45 u 60°.

BrniucanHble 1 HEHTPAIBHBIE YTIIbI, YTOJ MEXKIY KacaTeIbHOM U XOPAOH. YTIIBI
MEXKIy XOpAaMU M CEeKylUIMMU. BrucaHHbIE M OMNHCAHHBIE YETHIPEXYTOJIbHUKHU.
Bzaumuoe pacmonoxenue nByx OkpyxHocTeil. Kacanme oxpyxHocteir. OOrmime
KacaTeJbHbIE K ABYM OKPYKHOCTSIM.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE  pe3yJbTaThl OCBOEHUS  IpOrpaMMbl  y4eOHOTO  Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) maTpuoTHYecKoe BOCTIUTAHNUE:

IPOSIBJICHHEM MHTEpeca K MPOIIIOMY W HACTOSIIEMY POCCHUICKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHWEM K JOCTIDKEHUSM pPOCCHICKHX MATEeMAaTHKOB U
POCCHICKON MaTeMaTH4eCKOW IIKOJBI, K HWCIOJIB30BAaHUIO ITHX IOCTHKCHHN B
APYTUX HayKax U MPHUKIAIHBIX chepax;

2) rpaIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHHIO OOS3aHHOCTEH Tpa)kAaHMHA U pealn3alid €ro
npaB, TPEACTABICHHEM O MaTEeMaTHYEeCKHX OCHOBaX (YHKIIMOHHPOBAHHS
Pa3IMYHBIX CTPYKTYD, SBICHHUH, MPOIEAYp TPa)JTaHCKOTO OOIIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKJIEHUIO 3TUYECKUX MPOOIIEM, CBI3aHHBIX
C TPaKTUYCCKUM TIPUMEHEHHEM JOCTI)KCHHU HAyKH, OCO3HAHHEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MTPUHIIUIIOB B JCSATSILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOH Ha aKTUBHOE YYacTHEe B PCIICHUU TMPAKTUICCKUX 3a]ad
MaTEMaTUYECKON HAMpaBIEHHOCTH, OCO3HAHHWEM BAXXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHus Ha TMPOTHKEHUU BCEHM XKM3HM IS YCMEMHOW mpodeccruoHambHON
NESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYAILHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOEe BOCIMTAHHE:

CIIOCOOHOCTBIO K  SMOIMOHAIBHOMY M ACTETHYECKOMY  BOCIPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/lay, PEIICHUH, PaCCyXIECHUW, YMEHHUIO BHJIEThH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTRBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTAlMel B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
IpeCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMaHUEM MaTeMaTHUYeCKONM HayKd Kak cdepbl UeI0BEeYECKOM
JEsITEeIbHOCTH, 3TAloB €€ pPa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHS LUBUIN3AIUY,
OBJIQJICHUEM SI3IKOM MAaTEMaTHUKH U MaTEMaTHYECKOH KyJIbTYpOH KaK CPeJCTBOM
MO3HAHMUSI MHpa, OBJIAJECHUEM MPOCTEHIINMHU HaBBIKAMU HCCIIEOBATEIBCKOM
JesITeNIbHOCTH;

6) pusnyeckoe BocnuTaHHE, (POPMHPOBAHUE KYJIbTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0JIATOMOIYYHsI:

TOTOBHOCTBIO TPHUMEHITh MaTeMaTHYeCKHWE 3HAaHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJIEHHSA  3J0pOBOro  oOpa3a JKHW3HM  (3I0pOBOE  IIMTAaHHE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, pPETyJsipHas Qu3nyecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTBHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eI0BeKa;



7) 3KOIOTHYECKOe BOCTIUTAHUE:

OpHEHTALIMEN HA NMPUMEHEHNE MATEMaTUYECKUX 3HAHUW JUJIA PEUIEHUs 3a7ad B
00J1aCTH COXPAaHHOCTHU OKPYXalOUIEH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXHBIX MOCJEICTBUI I OKpYKaIOUIEH Cpe/ibl, OCO3HAHUEM TJI00AIbHOTO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanusa K M3MEHSIIOIHMCS YCJOBHUSIM CONMAJBHONW M TPHUPOTHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUAX HEONPEAEIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTHUUECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTBhCSA y JPYrux JtoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWK, B TOM 4HCIIE
(bopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bl 00 O0BEKTAX U SIBJICHUSAX, B TOM UYHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JA€PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYyallMl0,  BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (OPMYyIHUpOBaThH M OICHUBATH PUCKH H
NOCNEeCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbI
Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBblie Jiorn4ecKue NecTBUA:

e BBISBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIIGHHH MEXKAYy TOHATUAMH, (OPMYIUPOBATH
ompeieNIeHHs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK Kiaccu(ukammm,
OCHOBAHUS JIJIs1 0000IIESHUS M CPAaBHEHUS, KPUTEPUH IPOBOIMMOT0 aHAJIHN3a;

e BOCHPUHUMATH, (HOpMyIHpOBaTH H  MPEOOPA30OBLIBATH  CYXKICHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC ¥ O0IINE, YCIOBHBIC,

e BBIABIATH MaTeMaTUYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U u
mpoTHBOpeurs B (akTaxX, JaHHBIX, HAOIIOJCHUAX M YTBEPXKIACHUAX, INpeJlarath
KPUTEPHUH JIJIs1 BBISIBICHUS] 3aKOHOMEPHOCTEW M TPOTUBOPEUHIA;

e JICJIaThb BBIBOABI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAETYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIIOUEHHUI 110 aHAJIOTHH;

e Ppa3bupaTh JOKa3aTEIHLCTBA MATEMAaTHUECKUX YTBEPXKACHUH (TIPSMBIE U OT
MPOTHUBHOIO), MPOBOJAUTH  CAMOCTOSITEJIbBHO  HECIOXHBIE  J10Ka3aTesIbCTBA
MaTeMaTH4YeCKUX (PaKTOB, BBICTPAMBATh apTyMCHTAIUIO, MPHUBOJWTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC PACCYKICHHUS;

e BBIOMpaTh CMoco0 pemieHUs y4eOHOW 3afaunm (CpaBHUBATH HECKOIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJee MOAXONMAMUNA ¢ y4ETOM
CaMOCTOSITEIbHO BbIICJICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:



e WCTOJB30BaTh BONPOCHI KAaK HCCIEAOBATEIBCKUN HWHCTPYMEHT ITO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUPYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJILHO YCTaHABIMBAaTh HMCKOMOE W JaHHOE, (hOPMHUpPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITHIO, MHEHUE;

e TPOBOJHUTH IO CaMOCTOSTECIIBHO COCTABJICHHOMY IUIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4eCKOro 00bEKTA, 3aBUCUMOCTEN 00bEKTOB MEKYy COOOMH;

e CaMOCTOSITEILHO (HOPMYIHPOBATH OOOOIIEHUS M BHIBOJBLI O pe3yjbTaTam
MPOBEIEHHOTO  HAOJIOMICHUs, MCCJICIOBAHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

e TPOTHO3MPOBATH BO3MOXKHOE pAa3BHUTHE IMPOIECCa, a TaKKE BBIJBUTAThH
IIPEIITOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

e BBIABISATH HEJIOCTATOYHOCTH M HW30BITOYHOCTh WH(OpMAIUU, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4u;

e BBIOMpaTh, aHAIU3MPOBATH, CHUCTECMATH3UPOBATh M WHTEPIPETHPOBATH
WHGOPMAIINIO PA3JIMYHBIX BUIOB U (POPM IIPEICTaBIICHUS;

o BbIOMpaTh (GOpMY TPEACTAaBICHHUS WHPOPMAIMK W HUTIOCTPUPOBATH
pelraeMbIe 3a/1a4M CXeMaMHu, THarpaMMaMu, HHOU IpaduKoi 1 X KOMOWHAIUSIMU,

e OIICHWBATh HAASHKHOCTh HWHGOPMAIIMU IO KPUTEPHSIM, MPEIIOKCHHBIM
YUUTEIEM WA CPOPMYIUPOBAHHBIM CAMOCTOSTEITBHO.

KomMmyHuKkaTHBHBIE YHUBepcadbHbIe yUeOHbIe 1eificTBUS:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSMHU
U LEeNsIMUA OOUIeHUS, SCHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TMUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHMs 10 XOAY PEIICHHs 3aJayH,
KOMMEHTUPOBATh MOJYYEHHBIN pe3yJIbTaT;

e B Xojie 00CYX/IEeHHs 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npoOJieMbl, peniaeMoil 3aJaud, BBICKA3bIBATh HJEH, HAICJICHHBIE Ha IOUCK
pEIICHHs], COTMOCTABIATh CBOM CYXKACHHS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, oOHapy»KMBaTh pas3liMuue U CXOACTBO TMO3HIMH, B KOPPEKTHOH (dopme
dbopMynHpoOBaTH Pa3HOTIACHS, CBOM BO3PAKECHUS;

e TPEICTABIATH PE3YIbTAThl PEUICHUS 3a7a4M, SKCIIEPUMEHTA, UCCIIEIOBAHNUSA,
MPOEKTa, CaMOCTOSATEIHLHO BBIOMPATh (OpPMAT BBICTYIJICHUS C YYETOM 3ajad
MPE3EHTAIMU U OCOOCHHOCTEH ayuTOPHUH;

e TIOHMMATh U HCIOJIBH30BATH MPEUMYIIECTBA KOMAHAHOW U WHIUBUIYAITbHON
paboThI P PEIICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a/1a4;

e TPUHUMATH I1€Jh COBMECTHOW JESITEIILHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW palOoThl, pacmpenensaTh BUABI pabOT, TOrOBapUBATHCS, OOCYXKIAThH
MPOIIECC U Pe3yIbTaT PabOoThI, 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;

e YYacTBOBaTh B TPYNNOBBIX ¢opMax paboTel (oOCykmeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI W JPYTHE), BHITIOJHATH CBOIO YacTh PabOTHI |
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMH UYJCHAMU KOMAHJbBI, OIEHUBATH
KaueCcTBO CBOETO BKJIaaa B OOMIUN MPOMYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM
YY9aCTHUKAMU B3aMOJICHCTBHUS.



PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC 1CHCTBUSA

Camoopranusanus:

e CAMOCTOSITENIbHO COCTABIISITH IJIAH, AJTOPUTM pEIICHUS 3a1ayu (MU €ro
4yacTb), BBIOMpPATh CMNOCOO pemieHus C Y4ETOM MMEIOUIUXCS PEeCcypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb M KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(OpPMALUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIJAJIETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
peneHns MaTeEMaTUYECKON 3aa4H;

e MPEIBUJETH TPYIHOCTH, KOTOPHIE MOI'YT BO3ZHUKHYTh IIPU PEILICHUHU 3aauH,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUMBAaTh COOTBETCTBHUE PE3YJIbTATA JESITENBHOCTH MOCTABICHHOW LIENH U
YCIIOBUSIM, OOBSICHATD MPUYUHBI JOCTUKEHUS WA HETOCTUKEHUS 11eJI1, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 7 KJjacce oOy4yaromMiicss TMOJYYUT  CIICIYIOIINE
IPEMETHBIE PE3YIbTATHI:

pacrno3HaBaTh U3YYEHHbIE T€OMETpUUECKre (DUTYPBI, ONPEEIATh UX B3aUMHOE
pacmnoyiokeHue, u300paxaTh F€OMETPUUYECKUE (UTYPHI, BBIIOIHITh YEPTEXKH IO
YCIIOBHIO 3a1aud. VI3MepsATh JINHEWHBIE U YIJIOBbIE BEJIMUMHBL. Pemrath 3a7aun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Jlenatb rpy0Oyr0 OLIEHKY JTUHEHHBIX U YTIIOBBIX BETUYUH MPEIMETOB B PeaIbHON
KU3HU, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. Paznuyarh pazMepsl 3TUX OOBEKTOB MO
HOPSIIKY BETUYUHBI.

CtpouTth 4epTeKu K F€OMETPUUECKUM 3a1a4aM.

[lonp30BaThCsl MpU3HAKAMU  PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BaTh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKHE PACCYKIECHUS C HCIOJIb30BAHUEM T'E€OMETPHUUECKUX
TEOPEM.

[Tonp30BaTbCs TpPU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a1a4.

Onpenensts napawieIbHOCTh MPSIMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymasi. OnpenensiTe NnapauieliIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSMOU 10 TOYEK APYroM MpsMOi.

Pemate 3agaum Ha kieT4aTol Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOAUTH YUCIOBbIE U OYKBEHHbIC 3HAUEHUS YTIIOB
B F'€OMETPUYECKUX 3a/1a4ax C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUH JIBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEeH. Pelmars mpakTHYeCcKue 3aauyi Ha HaXOXKJICHUE
YIJIOB.



Bnagers mnoHATMEM TEOMETPUYECKOrO MECTa TOYEK. YMETh OIPEAEHATh
OMCCEKTPUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK FreOMETPUUYECKUE
MeCTa TOYEK.

DopMyJIMPOBATH ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W Auamerpa
OKPYKHOCTH, IT0JIb30BATHCS UX CBOMCTBAMHU. ¥ METH IIPUMEHSATh 3TU CBOMCTBA IIPU
pELIEHNH 3aa4.

Bnagers moHsTMEM OINKMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHTp. llonbp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYroJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIC
NEPHEHIUKYJISPBI K CTOPOHAM TPEYTOJIBHHUKA ITEPECEKAIOTCA B OJTHOU TOUKE.

Bnagersr moHsTHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJb30BATHCS TEOPEMOM O
MEPIEHIUKYIAPHOCTH KACATEIILHOU U paanyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCA MPOCTENIIMMU T'€OMETPUIECKUMHU HEPABEHCTBAMU, IIOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE MOCTPOCHUS C MOMOIIBIO LUHUPKYJIA U
JIMHECHKHU.

K koumy oOydyeHus B 8 KkJjacce oOydaroniuiicss MONY4YuT CHEAYIOIIHE
IPEMETHBIE PE3YIbTATHI:

Pacno3HaBaTh  OCHOBHBIE  BHJBl  YETBIPEXYTOJBHUKOB, MX  AJIEMEHTHI,
MOJIb30BaThCSl UX CBOMCTBAMHU IPHU PEIICHUN T'€OMETPUUECKHUX 3a]1a4.

[IpuMeHATh CBOICTBA TOUKM IEPECEUYCHUST MEAUAH TPEYroJbHHUKA (LIEHTpa
MAacc) B peIlIeHUH 3a]1ay.

Braners noHsiTHEM CpelHEW JTUHUU TPEYroJbHUKA U Tpaneluuu, IPUMEHATh UX
CBOMCTBA IpHU PELICHUH reomMeTpudeckux 3aaad. Ilomp3oBaTees Teopemoit Daneca
U TEOpPEMOW O NPOMOPUUMOHAIBHBIX OTPE3Kax, MNPUMEHATh HX IS PEIICHUs
NPaKTUYECKUX 3a]1a4.

[IpumeHsATh MpU3HAKU TOJ00MSI TPEYTOJIHLHUKOB B PEIICHHUH T'€OMETPHYECKUX
3a/1ad.

IToms3oBatbest Teopemoit Iludaropa s permieHus TeOMETPUYSCKUX U
npakThuueckux 3agad. CTpoUTh MAaTEeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JJIUHBI.

Bimanetp moHATHSMM < CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TPEYroNbHUKA. [101630BaThCA ATUMH MOHATUAMU JJISI PELICHUS
MMPAKTUUYECKUX 3a/a4.

Beraucnars (pa3nuyHbIMH CHIOCOOAMH) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX  Quryp (Moib3ysich, TJ€ HEOOXOAUMO, KaIbKYyJISITOPOM).
[IprMeHATh ONy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp mNOHATHUSMM BIHCAaHHOTO M LEHTPAJIBHOTO YIUIA, KCIOJb30BAThH
TEOPEMbI O BIUCAHHBIX YIJIaX, yIiax MEXKAY XOpAaMu (CEeKYIIMMHU) U YTIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEIIEHUHA T€OMETPUUECKHUX 3a]1a4.

Brnanetp moOHATHEM ONMCAHHOTIO YETBIPEXYTOJBHUKA, NPUMEHATH CBOKCTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IPU PELICHUH 3a/1a4.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTUKE — CTPOUTHh MaTEMaTUYECKHE
MOJIEJIN ISl 33724 PEATIbHOU KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS



C NpPUMEHEHUEM MOJAO00US W TPUTOHOMETPUH (IIONB3YSCh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).



TEMATUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HammenoBaHue pasfesioB U TEM IPOrPAMMBI KosmmuecTBo yacos OnexrponHsie ((POBEIE)
n/n Beero|| Kontponbhbie I[TpakTuueckue 0bpazoBaTenbHbIC PeCypCEI
paboThI paboThI
1 [Ipocreiimme reomerpuueckue GUrypbl U UX 14 1 0 bubnuoreka [JOK
CBOMCTBa. MI3MepeHe reOMeTPUISCKIX https://m.edsoo.ru/7f415e2e
BEJIMYUH
2 TpeyronbHukH 22 1 0 bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe IPSIMBIE, CyMMa yTII0B 14 1 0 bubnuotexa [JOK
TpeyrojbHUKA https://m.edsoo.ru/7f415e2e
4 OKpYyXHOCTH M KpyT. [ 'eomeTpudeckue 14 1 0 bubnuoteka [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHuUE, 0000IICHNE 3HAHMI 4 1 0 bu6moreka [IOK
https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME
8 KVIACC
Ne | HammenoBaHue pa3zienoB U TeM INPOTrPAMMBI KonnyectBo uacos OnexTpoHHbIe (IU(PPOBHIE)
n/m Beero|| KonTponbHble ITpakTuueckue obpasoBatelbHble Pecypehl
paboThI paboThI
1  |YerbIp€XyrolbHUKH 12 1 0 bubnuorexa LIOK
https://m.edsoo.ru/7f417e18
2 | Teopema @aneca u Teopema o 15 1 0 bubnuorexa LIOK
MPOTIOPIIMOHATIBHBIX OTPE3Kax, MoJ00HbIE https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKU
‘3 HHnomanL. Haxoxnenne miomaneit || 14 || 1 || 0 “BI/I6J‘II/IOTeKa HOK



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

Ne || HammeHoBaHue pa3zenoB U TEM IIPOTrpaMMBbl

KonnuectBo yacos

OnexrpoHHsie (LIU(PPOBHIE)

n/n Beero|| Kontponbhbie I[TpakTuuecKue 0bpazoBaTeNbHbIC PeCypCEI
paboThl paboThl
TPEYroJbHUKOB U MHOTOYI'OJIbHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 ||Teopema [Iudaropa u Havama TPUrOHOMETPHH 10 1 0 bubnuotexa [JOK
https://m.edsoo.ru/7f417e18
5 VYTl B OKpy)HOCTH. Brincanusie u onncanubie| 13 1 0 bubnuotexa [JOK
YeThIpexyrojipHuKH. KacaTenbHble K https://m.edsoo.ru/7f417e18
okpyxHocTH. Kacanue okpyxHOCTEN
6 |IloBTOpeHue, 00OOIICHHE 3HAHNI 4 1 0 bubnuotexa [JOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
[MTPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* 'eometpus, 8 xknacc/ Mep3msk A.I'., [Tononckuii B.b., SAxup M.C.; non
penakuueit [lononsckoro B.E., O61iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«3narenscTBo «lIpocsemenue»

* ['eometpus, 9 knacc/ Mepsnsik A.T'., [onouckuit B.b., SAxup M.C.; nox
penakimueit [Togonsckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AxkunonepHoe 00111ecTBO
«3narenscTBo «lIpocsemenue»

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

I'eomeTpus. 8 knacc. Metoanueckoe nocodue - bynko E.B., Mepzmsik A.I'. u ap.
I'eomeTpus. 8 knacc. Meroandeckoe mocodue. YrayOneHHbIl ypoBeHb - bynko E.B.,
Mep3znsik A.I'. u ap.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/



https://m.edsoo.ru/

MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
«AHApeeBcKasi cpeiHss 00meo0pa3oBarebHas HIKOJIA
umenu I'eposi Poccuiickoii @enepaunu Kypranosa Asnekcest CepreeBu4a

COI'TACOBAHO YTBEPXJIEHO
3am. nqupexropa no YBP Jupekrtop

Konbkosa E.W. Boponuna JI.B.
ITpoTtokon Ne9 ot «31» aBrycra2023 r. IMpuka3z Nel180 ot «31» aBrycra2023 r.

Pabouasi yueOHasi nporpamma
10 reoMeTpHuM JJ19 9 KJjacca
JIs1 001e00pa3oBaTeJIbHbIX KJIACCOB

2023 — 2024 y4eOHbIii TO1

AHzpeeBo, 2023 r



HOACHUTEJIBHAS 3AIIMCKA

Pabouas nmporpamma no npenmery «I'eomeTtpus», 9 Kiacc cocTaBieHa Ha
OCHOBE

o ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO0 oOpa3zoBaHuU B
Poccuiickoit @enepannmn»;

o npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yrBepxkaenuu [lopsiaka
OpraHu3aldd M OCYIIECTBJICHHMS O0Opa30BaTEbHOM IEATEIBHOCTH MO OCHOBHBIM
o01ieo0pa3zoBaTeabHbIM MIporpaMmMaM — 00pa3oBaTeIbHBIM MIPOrpaMMaM HavyajlbHOTO
0011ero, OCHOBHOI'O OOILIETO U CPEeHEro 00LIero 00pa3oBaHUs;

o IlIpuka3z MunuctepctBa npocseuienusi Poccuiickoit ®eaepauun ot 31.05.2021
Ne 287 "O6 ytBepxkaeHuu QeaepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOI'0 00111ero oopazoBanus"

o CII 243648-20 «CaHuTapHO-3MHJIEMHOJIOTHYECKUE  TpeOOBaHUA K
OpraHu3alusM BOCHHUTAHUS W OOYy4YEHHUs, OTAbIXa W O3JOpPOBJICHHUS JAeTell u
MOJIOZIC)KHU»,  YTBEPKACHHBIX IMOCTAHOBJICHUEM TJIaBHOTO  TOCY/IapCTBEHHOTO
caHutapHoro Bpauda Poccun ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'urueHuvyeckue HOPMATHBBI M TpeOOBaHUSA K
oOecrieueHuto0 6e30nmacHOCTH U (Uiu) 0e3BPEIHOCTU ISl YeJoBeKa (PaKTOpoB Cpenbl
oOUTaHUs», YTBEPKACHHBIX IOCTAHOBIECHHMEM TIJIABHOTO CAHUTAPHOTO Bpaya OT
28.01.2021 Ne 2;

e KOHIENUMU TMpenojaBaHuss MaremaTukun B Poccuiickont @enepanuu,
yTBepkJIeHHOH pacniopsbkeHueM [IpaButenscra oT 09.04.2016 Ne 637-p

o PaGoueii nporpammer Bociutanusgs MbOY «Annpeerckas COI umenu ['epos
Poccuiickoit @enepannu Kypranoa Anekces CepreeBuuay;

o VYuebnoro miana MBOY «AnnpeeBckas COILL umenu I'epost Poccuiickoit
®enepanuu Kypranosa Anekcest CepreeBuyay, yTBepKIACHHOTO MPUKA30M 10 IKOJIE
ot 29.06.2023 Ne 140.

o ®enepanbuoro ['ocymapctBennoro OOpazoBarenbHoro Ctanmapta OCHOBHOTO
obmero oOpasoBaHus, nmpuMepHoi mporpammsel: A.I'. Mepsnsak, B.b. IlomoHckuid,
M.C. Sxup, E.B. byuiko MaTtemaTtuka: nmporpammsl: 5 — 9 kiaccel — 2 u3f., 1opad. —
M.: Bentana - I'pad, 2021. — 112 c.

IIpeamer «I'eomeTpusi» u3yuaercs B 9 kilacce — 2 yaca B HeJllelto, 68 4acoB B TO/I.
JlaHHBIN BapuaHT pabodeil mporpaMMbl 00eCTICUCH:
o Mep3nsik A.l'., Ilononckuit B. b., dxkup M. C. I'eomerpusi: 9 knacc.
Yyebnuk. — M.: Benrana — ['pad, 2019
o Mepznsak A.T'., Tlononckuit B. b., Axup M. C. I'eomerpusi: 9 kiacc.
JlnmakTudyeckue maTepuanbl: COOPHHUK 3a7a4 W KOHTPOJBHBIX paboT. — M.:
Benrana — I'pad, 2019
o Teomerpus : 9 xmacc: merommyeckoe mocobme / E.B. bynko, A.L.
Mepsnsk, B.b. Tlononckuit, M.C. SIkup. — M.: Bentana —I'pad, 2019

IINTAHUPYEMBIE PE3YJIBTATDBI


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/97/486051/
https://vip.1zavuch.ru/#/document/97/486051/

N3yuenue  reomeTpuu [0  JaHHOM  HporpaMMe  CIOCOOCTBYET
(GOpMHUPOBAHUIO Y  y4YalUXCs JUYHOCTHBIX, METANPEIMETHBIX, IpPeAMeTHbIX
pe3yJIbTaToB 00y4YeHus1, cooTBeTCTBYIOMX TpedboBaHussM GI'OC OO0O.

JINYHOCTHBIE pe3yabTaThI:

1. BocnuTaHWE POCCUMCKON Tpa’KJaHCKOM HIEHTUYHOCTU: MATPUOTU3MA,
yBaxeHnsd K OrtedecTBy, OCO3HAHMS BKJaJa OTEYECTBEHHBIX YYEHBIX B
pa3BUTHE MUPOBOU HAYKH;

2. OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, T'OTOBHOCTb U CIIOCOOHOCTH
00yJarouMxcs K caMOpa3BUTUIO U caM000pa30BaHUIO HA OCHOBE MOTHUBALIMM K
0OyYEHHIO U TIO3HAHUIO;

3. OCO3HAaHHBIA BBIOOP M MOCTPOCHHME JajJbHEHIIEH WHIAUBUAYAIbHON
TpaekTopuu oOpa3oBaHUs Ha 0a3e OPHEHTUPOBKM B Mupe mnpodeccuil u
npodecCHOHANBHBIX MPEANOYTEHUN C y4ETOM YCTOMYMBBIX MO3HABATEIbHBIX
MHTEPECOB, a TaKKe Ha OCHOBE (POPMUPOBAHUS yBAKUTEIBHOI'O OTHOUICHUS K
TPYAY, Pa3BUTHE ONbITA YYaCTHsI B COUMAIBHO 3HAYMMOM TPY/IE;

4. yMeHHME  KOHTPOJHMpPOBAaTH  TMpoOIeCC U pe3yabraT y4yeOHOH U
MaTeMaTHYECKOMN JIESATEIBHOCTH;

5. KPUTHUYHOCTH MBIIUICHHSI, MHULIMATUBA, HAXOAYUBOCTb, aKTUBHOCTh TIPH
pelIeHNN MaTEMaTUYECKUX 3a1a4.

MeTanpeaMeTHbIE pe3yJbTAThI:

1. ymeHue caMOCTOSITENIbHO ONPENIETSATh e CBOEro O0y4eHUs, CTABUTh U
dopmynupoBaTh Ajig ceOs HOBBIE 3aJadyud B yuéOe, pa3BUBATb MOTHUBBI H
UHTEPECHI CBOEH NO3HABATEIBHOMN AEATEIbHOCTH;

2. yMEHUE COOTHOCUTHb CBOM JCHCTBHUS C TUIAHHUPYEMBIMH pPE3yJbTaTamH,
OCYHIECTBIIATh KOHTPOJIb CBOEUW [EATENIBHOCTH B MPOLECCE TOCTUKEHHUS
pe3ynbrara, OIpPEAeNATh CHOCOOBl JEWCTBHI B paMKaxX MPEIOKEHHBIX
yCIIOBUH W TpeOOBaHMUM, KOPPEKTUPOBATH CBOM JEHCTBUS B COOTBETCTBHH C
U3MEHSIOIIECHCS CUTYAIUEH;

3. yMEHHUE ONpEeNeNiaTh TMOHATHSA, CO3/1aBaTh OOOOIICHMS, yCTaHABIMBATH
aHAJIOTHH, KJIacCU(PUIIMPOBATh, CAMOCTOSTEIHLHO BBIOMpATh OCHOBAaHUS U
KpUTEPHH JIJIs1 KilaccuuKaIuu;

4. yMeHUE YCTaHABIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE PACCYKJICHHE, YMO3aKII0UeHUE (MHIYKTUBHOE, IEYKTUBHOE U 10
aHAJIOTUH) U JIETIATh BBIBO/IBI;

O. YMEHHUE WJUIIOCTPUPOBATh H3YUYCHHBIC TOHSTHS U CBOWCTBa (QuUryp,
OMpOBEpPraTh HEBEPHBIE YTBEPKICHHUS;

6. KOMIETEHTHOCTh B  00JIACTM  HWCIOJB30BaHUS  MH(POPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

/. TepBOHAYAJIbHBIE MPEACTABICHUSA 00 UIEIX U O METOJIaX MAaTeMaTUKHU
Kak 00 YHHBEPCAJIBHOM SI3bIKE HAYKH M TEXHUKE, O CPEJICTBE MOACIUPOBAHUS
SIBIICHUW W TIPOIIECCOB;



8. yMeHue BHJIETh MAaTE€MaTUYECKYI0 3a/Jadyy B KOHTEKCTE HPOOIEeMHOM
CUTyalluu B IPYTUX JUCLUUIUIMHAX, B OKPY>KAIOIICH )KU3HHU;

9. yMeHMEe HaAxXOIWTh B  PA3IUYHBIX HCTOYHHUKAX HMHGOPMAIIHIO,
HEOOXOIUMYIO JUIsl PEIICHHUS] MaTEMAaTUYECKUX MPoOJieM, U MPEACTABIATH €€ B
MOHSATHOM  ¢opMe, TMNPUHUMATHL pEIICHHE B  YCIOBUSX  HEMOJHOU
WM U30BITOYHOM, TOUHOHN WIJIM BEPOSITHOCTHOW MHPOpPMALIUU;

10. YMEHHE MOHMMAaTh W HCIOJb30BATh MATEMAaTUYECKHE CpE/ICTBA
HarasgHOCTH  (Tpaduku, TaOMMIBI, CXeMbl W Jp.) JJIsI  WUTIOCTpalluH,
UHTEpIpETaIluU, apryMEHTAIUH;

11. YMEHUE BBIIBUTATh TMIOTE3bl NMPU PEIIEHUU 3aa4d NOHUMATh
HEOOXOIMMOCTh UX MPOBEPKU;
12. NOHUMAHHE CYIIHOCTH AJITOPUTMUYECKUX MPEATTUCAHUNA U YMEHNE

HeﬁCTBOBaTB B COOTBCTCTBUU C IPCAJIOKCHHBIM aJITOPUTMOM.

IIpenmeTHbIE pe3yJIbTATHI:

1. oco3HaHuUe 3HAYCHUS TEOMETPUH JIJIs IOBCEIHEBHOMN KU3HU YEJIOBEKA;

2. TIPEJCTaBJICHUE O TeOMeTpUM  Kak  cdepe  MaTeMaTHUeCcKoi
NeATeNIbHOCTH, 00 3Tamax e€ pa3BUTUS, O €€ 3HAUYUMOCTH IS Pa3BUTHS
MBWJIN3AI1Y;

3. pa3BuTHE YMEHHH paboTaTh C Yy4YEeOHBIM MATEMAaTHYECKUM TEKCTOM
(aHanu3upoBaTh, U3BIEKATH HEOOXOAUMYIO HHPOPMAIIMIO), TOYHO U TPAMOTHO
BBIPAXXaTh CBOM MBICIM C NPUMEHEHHEM MaTEeMaTUYECKOW TEPMHUHOJIOTUU U
CUMBOJIMKH, TPOBOAUTH KiIacCU(PUKAIIMH, TIOTHYECKHE 0OOCHOBAHNS;

4. Bnanenue 0a30BbIM MOHATHUIHBIM ammapaToM IO OCHOBHBIM pasjiesiaM
COJICp/KaHMS;

5. cHCcTeMaTHuYecKHe 3HaHUs 0 GUTrypax U UX CBOMCTBAX;

6. mpakTUYeCKH 3HAUYMMBIE T€OMETPHUECKHUE YMEHHUS M HaBBIKH, YMEHUE
OPUMEHATh UX K PEIICHUI0O T€OMETPUYECKUX M HETE€OMETPUUECKUX 3a/]ad, a
UMEHHO: 300paxaTh GUTYpHl HA IIOCKOCTH; UCIOIb30BaTh T€OMETPUUECKUN
A3bIK Il ONUCAaHMS NPEAMETOB OKPYXAKIIETO0 MHpaA; H3MEPATh JJIMHBI
OTPE3KOB, BEJIMUMHBI YTJIOB, BBIYUCISATH ILIOMIAIN DUTYD;

pacrno3HaBaTh U M300pakaTh paBHbIC, CAMMETPUYHBIC U MTOJAO0HBIE PUTYPHI;

BBITIOJIHATh TIOCTPOCHHSI TEOMETPUYECKUX (UTYp C TOMOIIBI0 IUPKYIS U
JTUHENKU;UNTaTh M HCIONBH30BaTh WHGOPMAIIMIO, MPECTAaBICHHYI0 Ha 4YepTexax,
CXeMax; MPOBOJAUTH NMPAKTUYECKUE PACUETHI.

BbImyCKHHUK HAYYUTCH (JJIS MCMOJb30BAHUS B MOBCEJHEBHOM KM3HU H
o0ecriedyeHUsI BO3MOKHOCTH YCIEIIHOI0 MPOA0JI:KeHUs1 00pa30oBaHUs HA 0a30BOM

YPOBHe)

I'eomeTpuyeckune ¢purypnl. OnepupoBarh Ha 0a30BOM YPOBHE TOHSTHIMHU
reOMETpUYEeCKUX (UTyp; HU3BIEKATh WHOOPMAIMI0O O TEOMETPHUYECKHX (QUrypax,
MPEICTABIICHHYI0 HAa YEePTEeKaxX B SBHOM BHJIC; MPHUMEHSTH IS PEHICHUS 3aaad
reoMeTpudecKkue (PakThl, €CIM yCIOBUS WX NMPUMEHEHWS 3aJaHbl B SBHOU (opme;



pemaTth 3ajJlaud Ha HAaXO0XJEHHWE TIeOMETPUYECKHX BEIMYMH MO o0paslaM WIH
aJIrOpUTMaM.

B nmnoBceqHeBHOW JKHM3HM W MPH H3YYEHHH [PYrUX I[peIMeToB:
UCIIOJIb30BaTh CBOICTBA T€OMETPUYECKUX (GUTYp s PEIIeHHUs] THUIIOBBIX 3ajady,
BO3HUKAIOUIMX B CHTyalHsX [OBCEJHEBHOM JKM3HH, 3a7ad HPAKTUYECKOTO
conepkanus. I3mepeHns U BBIUHUCIICHUS: BBIIOJIHATh U3MEPEHNE JJIMH, PACCTOSIHUM,
BEJIMYMH YIJIOB, C IIOMOLIBIO HMHCTPYMEHTOB Uil WU3MEPEHHM JUIMH W YIJIOB;
OpUMEHATh (OPMYJIbl MEpUMETpa, IUIOMAAM M 00beMa, IUIOIIAJUd IOBEPXHOCTH
OTZIEJIbHBIX MHOTOTPAHHUKOB IIPH BBIYMCIICHUSX, KOTZIA BCE JIAHHBIE MMEIOTCA B
yCcIOBUM; TpuMeHsATh Teopemy Iludaropa, 0a3oBble TpPUTOHOMETPUYECKHUE
COOTHOUIEHUS JI1 BBIYMCICHMS J[UIMH, PACCTOSAHMUM, IUIOIIAAEH B MPOCTEUIINX
CIIyyvasx.

B noBcegHeBHOM KU3HU M MPH M3YYEHUH JAPYTrUX NMPEAMETOB: BbIUHUCIATH
paccTOSIHASI HA MECTHOCTH B CTaHJAAPTHBIX CUTYyalUsAX, IUIOMIAJA B IMPOCTEHIIUX
CIIy4asiX, IPUMEHATh (POPMYJIIbI B MPOCTEHIITNX CUTYAIUSX B TOBCEHEBHOM KU3HH.

I'eomeTpuyeckne mnpeodpazoBanusi: Crpouth GQUrypy, CUMMETPUUHYIO
JaHHOW (Urype OTHOCHUTEIBHO OCH M TOYKM. B TOBCEIHEBHOW >XH3HU U TpU
U3yYEHUU JIPYTrUX NPEeIMETOB: paclo3HaBaTh ABM)KEHHE OOBEKTOB B OKPYKAIOLIEM
MUpPE; paclo3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MHUPE.

BexTopbl 1 kKoOpAMHATHI HA MI0cKocTH: OnepupoBaTh Ha 0A30BOM YPOBHE
MOHATUSIMH BEKTOP, CyMMa BEKTOPOB, IMIPOU3BEICHUE BEKTOPA HA YKUCII0, KOOPAMHATHI
Ha IJIOCKOCTH; ONPENSsATh MPUOIMKEHHO KOOPAUHATHI TOYKH IO €€ M300paKCHHIO
Ha KOOPAWHATHOW TIJIOCKOCTH.

B nmnoBcenHeBHOM JKW3HM W MNPH HU3YYEHHH JAPYIrHX MNpPeIMETOB:
UCITIOJIB30BATh BEKTOPHI JJI PEMICHUSI IPOCTEUIINX 3a/1a4 HA OMpPEAEICHUE CKOPOCTH
OTHOCHUTEJIBHOTO ABUKEHUS.

BpInyCKHMK MOJYYHT BO3MOXKHOCTHL HAYUYMThC (A olecrnedeHUs
BO3MOKHOCTH  YCIIEIHOTO TNPOAOJKeHHs o0pa3oBaHus Ha 0a30BOM H
yIrJ1y0JIeHHOM YPOBHSIX)

I'eomerpuyeckue ¢purypoi: OnepupoBaTh MOHATUSIMH T€OMETPUUYECKUX (PUTYP;
M3BJICKATh, HHTEPIIPETUPOBATH U MPEOOPA30BHIBATh HHPOPMAIIUIO O TEOMETPUIECKUX
durypax, IpeacTaBICHHYIO Ha YepTekaxX; MPUMEHATh TeoMeTpudeckne (HakThl IS
pelieHus 3ajad, B TOM YHCIE, MPEANOJIaraloliuX HECKOJbKO IIaroB pelIeHUs;
dbopMynHpoBaTH B MPOCTEHINIMX CIydasX CBOWCTBA M MPU3HAKU (PUTYD; TOKA3BIBATH
T€OMETPUYECKUE YTBEPIKICHHS, BIAJCTh CTAaHAAPTHON KiaccHU(PUKAIMEH TITOCKUX
¢duryp (TpeyroJbHUKOB U YETHIPEXYTOJILHUKOB).



B noBcenHeBHO# KU3HU U NPHU U3YYEHUM APYTHX NPEAMETOB: HCIIOJIb30BaTh
CBOIICTBA reOMETpUYECKUX (UTYp Ul pelIeHHs] 3a]a4 MPAaKTHUECKOr0 XapakTrepa u
3a/1a4 U3 CMEKHBIX TUCLUIUINH

B moBceaHeBHOH KM3HM M NPH U3YYEHUM JAPYIrHX NpPeIMeTOB: MPOBOAUTH
BBIYMCIIEHUS HA MECTHOCTHU; MPUMEHATHh (HPOPMYJbl MPU BBIYUCICHHUSIX B CMEXKHBIX
y4eOHBIX IPEIMETAX, B OKPY Karolel AeiCTBUTEIbHOCTH.

I'eomerpuyeckne mnoctpoenusi: M3o0paxars reomerpuueckue (QUrypbl 1o
TEKCTOBOMY U CHUMBOJBHOMY OIMCAHHUIO; CBOOOJHO OINEpPUPOBATh UYEPTEKHBIMU
UHCTPYMEHTAMU B HECJIOKHBIX CIIy4asX, BBINOJIHATH MOCTPOCHHSI TPEYTOJbHHUKOB,
OPUMEHSTh OTJEJIbHbIE METOAbl MOCTPOCHUM LMPKYJIEM U JIMHEHMKOW W MPOBOJUTH
POCTEHIIINE UCCIIEJOBAHUS YUCIIA PEIIeHUH; N300paXkaTh TUIIOBBIE IJIOCKKE (PUTYpPBI
1 00BEMHBIE TeJla C TOMOUIBIO MPOCTEUIIUX KOMITBIOTEPHBIX HUHCTPYMEHTOB.

B moBcegHeBHOM XKM3HH M NPH W3YyYEeHUM JAPYTrHX NPEAMETOB: BBHITOJHATH
OPOCTEHIINE TIOCTPOCHHS] HAa MECTHOCTH, HEOOXOAMMBbIE B peaJbHON >KU3HU;
OLICHMBATh Pa3MEPbl PeAIbHBIX 00BEKTOB OKPYKAIOIIEr0 MUPA.

IIpeoopa3zoBanmusi: OnepupoBaTh MOHATHEM JIBIKCHUS M TIpeoOpa3oBaHUs
noo0usi, BIaeTh MpUEMaMHU TIOCTPOSHUsT (QUTYP C MCIOJIb30BaHUEM JBHKCHUN U
npeoOpa3zoBaHUil 000U, MPUMEHSITH TOJyUYEHHBIC 3HAHUS U OMBIT IMMOCTPOCHUHA B
CMEXHBIX TpeIMeTaX W B PEANbHBIX CHUTYAIUSX OKPYKAIOMIETO MHpA; CTPOUTH
Gurypy, mogo0Hy0 NTaHHOM, MOJIB30BATECS CBOHCTBAMH MOAOOUS 1T 0OOCHOBAHHUS
CBOWMCTB (UTYp; NMPUMEHITh CBONCTBA IBWKCHHHA I TPOBEACHHS MPOCTEHIINX
000CHOBaHHI CBOUCTB (UTYP.

B moBceaHeBHOI KU3HM W NPH U3YYEHMH APYIrHMX NpeAMeTOB: IPUMEHSTH
CBOMCTBA JIBMKEHUHN 1 MMPUMEHSTh ITO00UE JIs IIOCTPOCHUHN U BEIYUCIICHUH.

BekTopsl M KoopaMHATHI Ha miaockocTH: OnepupoBaTh MOHATHUSIMHU BEKTOP,
CyMMa, pPa3HOCTb BEKTOPOB, IPOM3BEICHUE BEKTOpAa HA YHCIO, YIOoJd MEXIy
BEKTOpPAMH, CKAISIPHOE MPOU3BEICHHE BEKTOPOB, KOOPAWHATHl Ha IIOCKOCTH,
KOOPAUHATHI BEKTOPA;

BBITIOJIHATh JEUCTBUS HAJ BEKTOpaMH (CIIOKEHUE, BbIUYMTAHUE, YMHOXXEHUE Ha
YHCJI0), BBIUUCIATH CKAISIPHOE MPOU3BEICHUE, ONMPEAEISATh B MPOCTEHIINX CIydasxX
Yrojl MEXAYy BEKTOpPaMH, BBINOJHATH PA3JIOKEHHE BEKTOpPa Ha COCTABJISIOLIUE,
MPUMEHSTh TIOJNYYCHHBIC 3HAHUS B (DU3WKE, MOIB30BATHCA (DOPMYIION BBIYHUCICHUS
PacCTOSIHUA MEXK]1y TOYKAMU [0 U3BECTHBIM KOOPJAWHATAM, UCIIOJIb30BaTh YPABHEHUS
buryp s pemieHus 3a7av; MPUMEHSATH BEKTOPHI M KOOPJIWHATHI JUISI PEIICHUS
r€OMETPUUYECKUX 33724 Ha BBIUHUCIICHUE JIJIWH, YTJIOB.



B nmnoBceqHeBHOW (KM3HM W TNPM H3YyYeHMH [JPYIrHX MpeAMeTOB:
UCIIOJIb30BaTh TMOHSATHS BEKTOPOB M KOOpPAMHAT AJis pEIlIeHHs 3ajJad 1no (usuke,
reorpauu 1 ApyruM y4eOHbIM IPEeIMETaM.

COAEPKXAHHUE YYEBHOI'O TIPEAMETA, KYPCA
1. Pewenue mpeyzonvnuxos (16 uacos)

Cunyc, KOCHHYC, TaHT€HC U KoTaHreHc yria ot 0° no 180°. ®opmynupoBaTh:
ONpeAesIeHUs: CUHyCa, KOCHMHYCa, TaHreHca, kKoraHreHca yriaa ot 0° mgo 180°;
CBOICTBO CBSI3M JJIMH JIMaroHajied U CTOPOH mapasuiesorpamma. GopmynupoBarb U
pPa3bACHATb OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BBIYMCIATH 3HaUYEHHE
TPUTOHOMETPUYECKONM (PYHKIIMU yria IO 3HAYEHHUIO OJHOM W3 €ro 3aJaHHBIX
dyHkuuit. opMyIupoBaTh U A0Ka3bIBaTh TEOPEMbI: CHHYCOB, KOCUHYCOB, CJI€/ICTBHS
U3 TEOPEMbl KOCHHYCOB M CHHYCOB, O IUIOHIAJAM OIMUCAHHOTO MHOTOYTOJIbHUKA.
3anuchiBaTh M JIOKa3bIBaTh (OPMYJbI JJi HAXOXKJEHHUS IUIOIIAJA TPEYrOJIbHUKA,
paanycoB BIIMCAHHOM M ONUCAHHOM OKpY)XHOCTEH TpeyroibHuka. [IpumeHsTh
U3y4YCHHBIE ONpEeNETeHUsl, TeopeMbl M (GOopMyNbl K pelnieHuto 3anad . Teopema
KocuHycoB. Teopema cuHycoB. Pemenue tpeyronbHukoB. Dopmynbl s
HAXOXJACHUS TUIOIIaAN TpeyroyibHuKa. KowmponvHas paboma Ne 1

2. Ilpasunvnovie mnozoyzonvnuku (10 uacos)

[IpaBuUnbHBIE MHOTOYTOJIBHUKHY U UX CBOMCTBA. [10SICHATH, UTO TaKkoe LEHTP U
LHEHTPAIbHBII yTOJ MPaBHWIBHOTO MHOTOYTOJbHUKA, CEKTOP M CErMEHT Kpyra.
@opMynupoOBaTh:  ONPENEICHHE  MPABUIBHOTO  MHOTOYTOJBHUKA;  CBOMCTBa
IPaBUIIbHOTO MHOT'OYTOJIbHUKA. Jloka3bpIBaTh CBONCTBA MPaBUJIbHBIX
MHOTOYTOJIbHUKOB. 3amuChiBaTh M Pa3bsACHATH (OPMYJIbl JJIMHBI OKPY>KHOCTH,
IUIONIaAN Kpyra. 3amuchiBaTh M JOKa3bIiBaTh (POPMYIBI JJIMHBI JyTH, TUIOMATN
cexkTtopa, (opmMynbl IS HAXOXKIEHUS PaadyCcOB BIUCAHHOM H  ONHUCAHHOMN
OKPYKHOCTEW MPaBWIBHOTO MHOTOYrojibHMKa. CTpOMUTHh C NMOMOINBI0 LUPKYJIA U
JUHEMKH  TNPABUIBHBIE  TPEYTrOJIBHUK,  YETBIPEXYTOJIbHHUK,  IIECTUYTOJIbHUK.
[IpuMeHsAT, WM3ydYeHHBIE OMNpeeTCHHs, TEOpeMbl U (HOPMYIBl K PEHICHUIO 3a/aad.
JlnnnHa okpyxxHoCcTH. [Imomans kpyra.

Koumponvuas paboma Ne 2

3. ldexapmoenvt koopounamot na niaockocmu (14 uacos)

Pacctossnme Mexay nAByMsSs TOYKaMM C 3aJlaHHBIMM  KOOPJMHATAMMU.
Koopaunatel cepenunbl oTpe3ka. OnuchIBaTh NPSIMOYTOJIbHYIO CUCTEMY KOOPJMHAT.
dopMymHUpoBaTh: OMpeeTIeHUE ypaBHEHUST (DUTYphI, HEOOXOIUMOE U JOCTATOYHOE
YCIIOBUS TApajUIeIbHOCTH JBYX TPSIMBIX. 3alUCBhIBATh M JOKA3bIBATh (POPMYIIBI
pPacCTOSIHUSL MEXIY JIByMsl TOYKAaMH, KOOPJMHAT CEpPElUHbl OTpe3ka. BbIBOIUTH
YpaBHEHHE OKPYKHOCTH, 00IIlee YpaBHEHHUE MPSIMOM, ypaBHEHUE MPSIMOM C YIJIOBBIM
kod(ppuuuentom.  Jloka3piBaTh  HEOOXOJMMOE M JOCTATOYHOE  YCJIOBHUE



NapajyIeIbHOCTU JABYX NpPSAMBIX. [I[pUMEHATh M3ydEHHBIE ONpPEIENICHHs, TEOPEMBbI U
(GopMyNbl K peLIEHUIO 3a1ad. YpaBHEHHE (Urypbl. YpaBHEHHE OKPYKHOCTH.
VYpaBHeHue npsMoid. YTII0BOH KOA(P(HULIMEHT MPSMOH.

Konmponvuas paboma Ne 3

4. Bexmoput (12 uacos)

[Tonatue BekTopa. ONKUCHIBATH MOHATHS BEKTOPHBIX M CKAJISPHBIX BEJIWYHH.
NnntoctpupoBaTh MNOHATHE BeKTOpa. POPMYJIMPOBATH: ONPENEICHUS: MOIYJIA
BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAUHAT BEKTOPa, CYMMBI
BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTUBOIMOJIOKHBIX BEKTOPOB, YMHOXEHUSI BEKTOpa
Ha 4YHCJIO, CKaJISIPHOTO MPOMU3BEIACHUS BEKTOPOB; CBOMCTBA: PaBHBIX BEKTOPOB,
KOOPJAWHAT PABHBIX BEKTOPOB, CIIOKEHUS BEKTOPOB, KOOPAWMHAT BEKTOpa CYMMbI U
BEKTOPa Pa3HOCTHU JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHUSI BEKTOPa Ha
YHUCJIO0, CKaJSPHOrO MPOM3BEACHUSA JBYX BEKTOPOB, MEPIEHIAUKYISIPHBIX BEKTOPOB.
Jloka3bIBaTh TEOPEMBI: O HAXOXKJICHUU KOOPAMHAT BEKTOPa, 0 KOOPJAUHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCJIOBUU KOJUTMHEAPHOCTH JBYX BEKTOPOB, O HAXOXJICHHUH
CKQJIIPHOTO TPOU3BEJCHUS JIBYX BEKTOPOB, 00 YCJIOBUU TEPHEHIUKYJISIPHOCTH.
Haxonuth KOCHMHYC yriia MeEXIy JABYMsI BeKTopamu. I[IpUMEHSTh U3yUYEeHHBIE
ompeneneHusi, TeopeMbl U (GOpMyNBl K pemieHuto 3amad. KoopauHaTel BekTopa.
CnoxeHue W BbIYMTAaHHWE BEKTOPOB. YMHOKEHUE BEKTOpa Ha 4yucio. CKalspHOe
pou3BeIeHHe BeKTOpOB. Konmponvhas paboma No 4

5. I'eomempuueckue npeoopazosanusn (13 uacos)

JIBwxenne (repemernenue) ¢urypsl. Ilapamnenbheiii nepenoc. [IpuBoauThH
npuMepsl  mpeoOpaszoBaHus  ¢puryp. OmnuceiBaTh  npeoOpazoBaHus  Quryp:
napajuielIbHbI TEPEHOC, OCeBasi CUMMETPUs, IEHTpaJbHasi CHUMMETPHUs, IOBOPOT,
roMoTeTus, nogoodue. GopMyaMpoOBaTh: OMpPENENEHUs: BHXXECHUS; PaBHBIX QUTYD;
TOYEK, CHUMMETPUYHBIX  OTHOCHUTEIIBHO  MpPSMOW; TOYEK, CUMMETPUYHBIX
OTHOCUTEIBHO TOYKH; (UTYpHI, MUMEIOMIEH OCbhb CUMMETpPUHU; (UTYpBI, HMEIOUIeH
IEHTP CHUMMETpPUHU; TOMOOHBIX (UTYp; CBOWCTBA: JIBWIKEHUS, NapaJICIBHOTO
IIEPEHOCa, OCEBOM CHUMMETPHUH, LIEHTPAJIbHOW CHMMETPUH, ITOBOPOTA, TOMOTETHHU.
Jloka3pIBaTh TEOPEMBI: O CBOMCTBAaX IMApaUICIIbHOTO MEPEHOCA, OCEBOM CUMMETPHH,
LIEHTPAJIbHONM CHUMMETPHUHM, IIOBOPOTA, TIOMOTETHH, OO OTHOIICHUHU IUIOMIA/IEH
MOJOOHBIX TPEYTrONBHUKOB. [IpUMEHSATH W3yUEHHBIE OIPEACIICHUS, TEOPEMBI U
dopmynbl kK pemeHuro 3amad. OceBas W IEHTpaslibHAas cuMMeTpuu. [loBOpOT.
I'omorertuns. [lomobue buryp. Koumponvnas paboma Ne 5

Iloemopenue u cucmemamusauua yueonozo mamepuana (10 uacoe)
VYnpaxHeHus 1 oBTOpeHust matepuana 9 knacca. Koumponvnas paboma Ne 6

TEMATHUYECKOE INTAHNPOBAHUE



Conepxxanue yueOHOTo MaTepuaia KomnuecTBo
4acoB

Iloemopenue Kypca 8 knacca. 6 u

I'naea |. Pewienue mpeyzo1bHuxos 16 u

I'nasa |l. Ilpasunvuvie mnozoyzonvoHuku 10u

I'naea Ill. Jlexapmoevt koopounamet Ha |10 u

na0cKocmu

I'naga 1V. Bekmopui 10 u

I'nasa V. 'eomempuueckue npeodpazosanus Su

Iloemopenue Kypca 9 knacca. 4u

IlporpamMmmMHO-MeTOAMYECKOe oOecneyeHne padoyeil NporpaMMel
Ilpoepamma: Mep3nsxk A.I'. Maremaruka: nporpammbl: 5-9 kmaccel / A.T.

Mepansak, B.b. Tlomonckuii, M.C. fxup, E.B. bymnko. — 2 wu3g., mopab. — M.:
Benrana-I'pad, 2021. — 112 c.

Yuebnwiii komniexm 0 yuawuxca:

1. Mep3nsk A.I'. T'eomerpusi: 9 kiacc: ydeOHUK U y4aluxcs
obmeo6pazoBarenbHbix opranusamnuii / A.I'. Mep3nsik, B.b. Tlononckuii, M.C.
Axup. — M.: Benrana-I'pad, 2021. — 272 c. : un.

2. Mepanak A.I'. T'eomerpusi: 9 kiacc: IUAAKTUYECKHWE MaTEpHAIbI:
nocobue /i ydammxcsi 001eoopa3oBarenbHbix opranuzanuii / A.I'. Mep3isk,
B.b. ITononckuii, E.M. Pabunouu, M.C. Sxup. — M.: Benrana-I'pad, 2021. —
112 c. : un.

Memoouueckue paspabomxu 0as yuumens:
byuko E.B. I'eomerpusi: 9 kimacc: metonuueckoe nocooue / E.B. bymnko, A.T.

Mepsnsk, B.b. Tlononckuit, M.C. Sxup. — M.: Bentana-I'pad, 2021. —184 c.: u.

Monumopuneogulii uncmpymenmapuil:

1. Anekcannpona JI.A. I'eometpus. 9 knacc. Tematuueckue TpoBEPOUYHBIE
paboThl B HOBOH ¢opMme A ydanuxcs o0I1meo0pa3oBaTeIbHBIX YUpPEKIASHUN /
JI.A. AnexkcannpoBa; on pea. A.I'. Mopakosuga. — M.: Muemo3una, 2021. — 79c.:
ni.

2. KntounukoBa E.M. Tectsl mo reomerpuu: 9 kiacc: k yueOHuky A.T.
Mopnakosuua «I'eometpus. 9 knacey» / E.M. Kimtounukosa, U.B. Komuccaposa. — 4-
e usn., crepeorun. — M.: M3narenbecrBo «Ox3ameny, 2021, — 125, [3]c. (Cepus
«Y4eOHO-METOANYECKII KOMIUIEKT)).

3. Mep3nsak A.I'. T'eomerpus: 9 xiacc: IMIAKTHYECKHE MATEPHUAIBI:
nocobue st ydammxcs oOmeoOpazoBarenbHbix opranusanuii / A.I'. Mepsisk,
B.b. Ilononckwuii, E.M. Pabunosuu, M.C. fAxup. — M.: Benrtana-I'pad, 2021. — 112
C.: ML
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