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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus kak OJMH U3 OCHOBHBIX Pa3JENIOB IIKOJBHOM MaTEMATHUKH, UMEIOIINM
CBOCH 1IeNbl0 O0ECreunTh HM3YyYeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUN U
B3aMMHOE PACIIONIOKEHHUE, OTIUPAETCS Ha JIOTHYECKYT0, JOKa3aTeIbHYyI0 JIUHUIO. [[eHHoCTh
U3Y4YEeHHs] TEOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs 3aKJIIOUAETCS B TOM,
4TO0 O0OydYaromuiicss y4YuTCs MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3AKITIOYCHUS, JIOKA3bIBaTh WCTHHHBIC YTBEPXKIEHUS W CTPOUTH
KOHTPIIPUMEPBl K JIOKHBIM, TPOBOAHUTH PACCYXKACHUS «OT MPOTHUBHOIO», OTJIMYATh
CBOICTBa OT NPU3HAKOB, (HhOpMYIMpOBaTH OOpaTHbIE yTBepkAeHUsA. Ocoboe 3HaueHue
JoKa3aTeabHas JIMHUS UMEET I yIiyOnE€HHOTO U3yUYeHUs MaTeMaTHKH.

[{enpro W3ydeHUs TEOMETPHH SIBIISIETCSl MCIIOJIh30BaHUE €€ KaK MHCTPYMEHTa TpH
pEIICHNN KaK MaTeMaTHYeCKHX, TaK U TMPAKTHYCCKUX 33]1a4, BCTPEUYAIONINXCS B PEATbHON
*u3HU. OOyyaromuiicss JOHKEH HAYYHTHCS OINPEAeNsATh T'e€OMETPUYECKYI0 (Urypy,
OMKCHIBATH CJIOBAMHU YEpPTEX WIM PHUCYHOK, HAWTH IUIOMIANb 3E€MEIBHOTO YYacTKa,
pacCcUUTHIBATH HEOOXOIUMYIO IJTUHY ONTOBOJIOKOHHOTO Ka0es uin TpeOyembie pa3Mephl
rapaxa JUIsi aBTOMOOWIISA. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTCIIbHAS JIMHUS B
u3ydeHun reomeTpud. [Ipu pemieHUM 3amad MPaKTHUECKOTO XapakTepa 00ydarouiuiics
YUUTCS CTPOUTH MAaTeMaTHUYECKHE MOJENU peabHBIX JKU3HEHHBIX CUTYaIlUi, IPOBOIUTH
BBIYHCIICHUS ¥ OLICHUBATh aJICKBATHOCTH TOJYYCHHOTO PE3yJIbTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca YITyOIEHHOTO H3YUEHHS TEOMETPHUU COCTOUT B TOM,
YTO OOydaromuecs He MPOCTO 3HAKOMSATCS C ONPENCIEHHBIMU TMOHATUSIMH, a YBEPCHHO
oBinageBaloT WMU. CylIecTByIOmME TEeMbl MPOrpaMMbl 0a30BOr0 Kypca TE€OMETPUU
u3yyarorcsi Ha Oosiee rayOOKOM YpOBHE, a OOydaroluecss MpPUOOpPEeTarT yMEHUs,
MOMOTAIOIIUE UM YBEPCHHO MPUMEHSITH CBOW 3HAHHS HE TOJBKO B MaTeMaTHKE, HO W B
CMEXHBIX TIpeaMeTax, Mpexe Bcero (pusuke n MHOOPMATHKE, a TAKXKE IMOJIH30BATHCS
MOJTYYCHHBIMU 3HAHUSMHU TTPH PEIICHUH MPAKTHUSCKHUX 3a]1a4.

CornacHo yyeOHOMY TU1aHy B 7—9 kiaccax u3ydaeTcs yrinyOnEHHbINH yueOHbIH Kypc
«['eomeTpus», KOTOPBIH BKIIIOYAET CIEAYIOIME OCHOBHBIC pa3feiibl CONEpKaHUs:
«Havana reomerpun», «TpeyroibHUkn», «OKPYKHOCTb», «UeTbIPEXYTOIBHUKNY,
«ITomobuey», «nemMeHThl TpuroHoMeTpumn», «llmomanny, a Takxke «MeTox KOOpauHATY,
«BexTops, «IIpeoOpa3oBaHUs TIIOCKOCTI.

Ha nsyuenune yueOHoro kypca «I'eomerpusi» orBoautcst 306 gacos: B 7 kinacce — 102
yaca (3 yaca B Hezento), B 8 kiacce — 102 vaca (3 yaca B Heneno), B 9 kiacce — 102 yaca
(3 yaca B HenenIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauyana reomerpun

Hcropust BOBHUKHOBEHUS U Pa3BUTHs reoMeTpun. HauanpHble TOHATUSA T€OMETPHUH.
Touka, mnpsmas, orpe3ok, nyd. [loHsiTue 00 akcuome, TeopeMe, 10Ka3aTeIbCTBE,
OIIPEICIICHUH.

B3anMHOe pacnonoxeHue To4Yek Ha mpsmoil. M3mepeHue [OIuHBI OTpe3Ka,
PacCTOsTHUE MEXKYy TOUKAMM.

[TonynnockocTs u yroii. Buael yriios. i3amepenue BennuuH yrioB. BepTukaibHbie u
cMexHbIe yribl. [lapanienbHsle U IepneHIuKYJIIpHbIE TpsiMble. PaccTosiHue OT TOYKH 10
npsimoii. buccekrpuca yria.

Jlomanas. Bwuawsl somanbix. JlnmuHa JsomaHoii. MuoroyronbsHuku. [lepumerp
MHOTOYTOJIbHHUKA. [IOHATHE O BBIMYKIIBIX M HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE peCTaBICHUS O PABEHCTBE QUTYP, UX PACIIONOKEHIUH, CHMMETPHUH.

[Ipocreitmme noctpoenus. MHCTpyMEHTHI i1 N3MEPEHUN U TOCTPOCHHM.

TpeyrojbHUKH

Bunbl  TpeyroiabHUKOB:  OCTPOYTOJbHBIE, MPSAMOYTOJbHBIE, TYHOYTOJIbHBIE,
paBHOOEIpEHHbIE, pABHOCTOPOHHHE. MeauaHa, OucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBeHncTBO TpeyrosnbHUKOB. [1epBbIi 1 BTOPOU PU3HAKY PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOenpeHHbIE TpEyroJbHUKM W HX cBoMcTBa. [Ipu3Hak paBHOOEIPEHHOTO
TpeyrojibHUKa. TpeTuil pru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHHsT MEXJy CTOPOHAMM M yIJIaMH TpeyroibHuka. HepaBeHCTBO
TpeyronbHuka. HepaBeHCTBO O IIMHE TOMaHOM.

Cummetpuunble purypel. OCHOBHBIC CBOMCTBA OCeBOM cuMMETpuu. IIpumepsr
CUMMETPHHU B OKPYXKAIOILIEM MHUDE.

I[Hapanaeabnsie npsiMble. CyMMa YIJI0B MHOTOYTOJIbHUKA

[TapanienbHOCTh MPSAMBIX, ICTOPUYECKHUE CBEEHU O nocTyaaTe EBknnna u o ponu
JloGayeBCKOTO B OTKPBHITUM HEEBKJIMJIOBOM rTeoMerpuu. CBOWCTBAa H TPU3HAKU
napajuienbHbIX OpsiMbiX. CymMMa yriioB TpeyrojibHUKa. BHEIIHHE yTibl TpeyroJibHUKA.
CyMMa BHYTPEHHHMX YIJIOB MHOTOYTOJIbBHMKA M CyMMa BHEIIHUX YIJIOB BBIIYKJIOTO
MHOT'OYT'OJIbHUKA.

IIpsimoyroJsibHbIE TPEYTOJIbHUKHU

[Ipr3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYTrOJIbHUKOB. llepneHmukynsap w
HakJIOHHasd. CBOWICTBO MeaMaHbl MPSAMOYTOJIBHOTO TPEYroOJIbHUKA, HPOBEAEHHOM K
runotenyse. [IpsmMoyronbHblil TpeyroapHuK ¢ yriaoMm B 30°.

OKpyXHOCTH

[ToHATHA OKPYXKHOCTH M Kpyra. DJIIEMEHTbl OKPYXHOCTH M Kpyra: LIEHTp, paguyc,
JUaMeTp, XOpJa, MX CBOMCTBA. B3aMMHOE pacIlONIOKEHHE OKPYKHOCTH M IPSMOMU.
KacarenbHas u cexymas K okpykHOcTU. OKpy>KHOCTb, BIIMCaHHas B yrod. [Ipocreiimue
IIOCTPOEHHUS C IOMOLIBIO LIUPKYJISL U JINHEUKHU.

I'eoMeTpuuyeckne MmecTa T0YeK

[lonsiTHEe O reoMeTpUUECKOM MecTe To4eK. IIpumepsl reoMeTpuueckux MecT TOUEK
Ha IUIOCKOCTH. bHccekTpuca yria M CEpeIMHHBIM NEPHNEHIUKYISAP K OTPE3KYy Kak



reoMeTpuyecKue Mecra Touek. OnrcaHHas OKpYyKHOCTbh TPEYTOJIbHUKA, €€ LeHTp. MeTox
r€OMETPUUYECKUX MECT TOUEK MPU PEUICHUU T€OMETPUUECKUX 3a/a4.

IHocTpoeHusi ¢ NIOMOIIBIO HMPKYJIA U JIUHEHKHU

Hctopuyeckue cBenenus. OOG0CHOBaHUS MPOCTEUIINX MOCTPOCHUM, STAlbl 3aa4n
Ha MMOCTPOCHHUS, PEIIEHUE 3a]]a4 Ha TIOCTPOEHUE LIUPKYJIEM H JIMHEHKOM.

8 KUIACC

YeThIPEXyroJbHUKN

[TapannenorpamM, ero nNpu3Haku U cBoicta. lIpsamoyronbHuK, poMO, KBaapar, UX
MPU3HAKW U cBoiicTBa. Tpamenus. PapHoOenpenHas Tpanerus, e€ CBOMCTBA M MIPU3HAKHU.
[TpsimoyronpHas Tpaneuust. CpeHsis TUHUS Tpaneuuu.

CpenHsist IMHUS TpeyrojbHUKA. MeTo | yABOCHUS MeAMaHbl TpEYrojibHUKa. Teopema
0 MEePECEUCHNH MEINaH TPEYroJbHHKA.

Teopema @aineca, TeopeMa 0 IPOMOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUIS1 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[leHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

IHoxoome

[TogoOue TpeyroabHHUKOB, KoddduimeHt momodbms. IlpusHaku momoOus
TpPeyrojibHUKOB. [IpuMeHeHre nogo0us npu pereHnd TeOMETPUUECKUX U MPAKTHYECKUX
3ajad.

ILnomans

[Tonsitue o mmomanu. CBoicTBa TUIONIanel reoMerpudeckux ¢uryp. [Ipocteitmue
(dbopMyIIbI 1S MIJI0IA U TPEYTOJIbHUKA, apaliesorpaMma, pom6a u tpaneuuu. [Inomanu
1no100HbIX QUryp. OTHOIIEHKE TIOUAAeH TPEYTrOJIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHun
MPaKTUYECKUX 3a7ay.

JJIeMeHThI TPUTOHOMETPHUH

CuHyc, KOCHHYC, TaHI€HC M KOTAaHIE€HC OCTPOrO yria HIpsIMOYIOJbHOIO
TpeyroibHuka. Tpuronomerpuueckue ¢yHkmuun yraos B 30°, 45° u  60°.
[TponopuiroHanbHbIE OTPE3KU B IPSIMOYTOIBHOM TPEYTOJIbHUKE.

Yr1ibl ¥ 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPY/KHOCTHIO

BrnucanHble M UEHTpanbHBIE YIJIBI, YTOJl MEXAYy KacaTeJbHOW M XOpAOW. YTJbl
MEX1y XOpJaMU U CeKyIIMMH. BriricaHHbIE U ONHMCAaHHBIE OKPYKHOCTH TPEYTOJbHUKA U
4eThIpEXYTOoNbHUKU. CBOMCTBA M MPU3HAKK BIUCAHHOTO YETHIPEXYTrojibHUKa. B3anMHoe
pacnofio’keHue AByX okpyxHoctel. Kacanue okpyxHocteil. OOuiue kacareiabHble K ABYM
OKPYHOCTSIM.

9 KUIIACC

Peurenue Tpeyro/ibHUKOB

Cunyc, kocunyc, tanreHc yriioB ot 0° no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
ToxnaecTBo. @opmynbl nmpuBeneHus. Pemenne TpeyronbHuUKoB. Teopema KOCHHYCOB H
TeopeMa CHHYCOB. Pemienne npakTuyecKux 3a/1a4 ¢ UCIOIb30BAaHUEM TEOPEMbI KOCHHYCOB
¥ TeOpeMbl CHHYCOB. Pemenne 3aay reoMeTpu4ecKoi ONTHKY.



Tpuronomerpuueckue (GopMyJsibl Ul MJIOLIAAN TPEYTrOJIbHUKA, NapajulegorpaMma,
pomba, Tpaneruu. ®opmyia I'epona. dopmyiia miomaan BEITYKIOr0 YEThIPEXYTOIbHHKA.

IHoxo0ue TpeyroJibHUKOB

Xopasl U NOJOOHBIE TPEYTrOJIBHUKM B OKpYy>KHOCTU. TeopemMa o Npou3BEeAEHUU
OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUU OTPE3KOB CEKYLIMX, TeOpemMa O KBaJpare
KacareiabHOU. IIprMeHeHHe NpH pelIeHuH TeoOMETPUYECKUX 3anad. TeopeMbl UeBwl u
Menenas. [loHATHE O TOMOTETHH.

MeToa KoopaAUHAT

YpaBHEHHE TPSMOI Ha MJIOCKOCTH. YTJIOBOH KOA(G(OUIIMEHT U CBOOOIHBIN YJIeH, UX
reoMeTpu4eckuil cMbici. llapamnenbHOCTP M TNEPHEHIUKYISIPHOCTh MPSAMBIX (Yepes
yTII0BOM KOd(PHUITHEHT).

VYpaBHeHHE OKpyXKHOCTH. HaxokieHne mepecedeHuil OKPYKHOCTEW W NPSIMBIX B
KoopauHatax. PopmMya pacCTOSHHS OT TOUKH 10 npsmoit. [Imomans mapamienorpamma B
KOOp/AMHATaX, MOHATHE 00 OpHEHTUPOBaHHOM TuToImaay. [IpuMenene MeTo1a KOOpAMHAT
B [IPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

BexkTopsl

Bekropsl Ha 1uiockoctH. CnoXKeHHME W BBIUMTAHME BEKTOPOB — IIpaBUia
TPEYroJbHUKA W MapajuleJorpaMma. YMHOKEHHME BeKTopa Ha uucio. KoopauHaTsl
BekTOpa. CIlI0)KEHME W BBIUMTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4YHUCIO B
KoopauHaTax. [IpumeHeHne BeKTopoB B (hU3HKe, IIEHTP Macc.

[Tonsitue o 6a3uce (Ha TUIOCKOCTH). Pa3noxkeHust BekTopoB 1o 6azucy. CkansapHoe
IIPOU3BEJICHUE BEKTOPOB, TE€OMETPUYECKHI CMBICI M BBIPAXKEHUE B JEKapTOBBIX
KoopauHaTax. JIucTpuOyTHBHOCTB CKaJIIpHOTO npou3BeaeHus1. CKalsipHOe MPOU3BEACHNE
U npoenrpoBanue. [I[puMeHeHne CKamsIpHOTO MPOU3BEICHUS BEKTOPOB Il HAXO0XKICHUS
JUIVH Y YTJIOB. Penienne reoMeTpuueckux 3a7ad ¢ MOMOUIBIO CKAJISIPHOTO IPONU3BECHHUS.

JIIMHA OKPY/KHOCTH U ILIOINAAb KPyra

[IpaBunbHBIE MHOTOYTOJNBHUKY. J[1TMHA OKpyXHOCTH. ['panycHas u paauaHHas Mepa
yIjla, BBIYMCIICHME IUIMH OYI OKpYy>KHOCTeW. Ilnmomans Kpyra, CEKTOpa, CErMEHTa.
HcTtopuyeckue cBefieHUs: 00 U3MEPEHUH IJTUHBI OKPYKHOCTH U IJIOIIAAN KpyTa.

JIBH2KeHH S IIJIOCKOCTH

Llentpanbhas cummerpus. LlentpanbHo-cummerpuunsie purypsl. [loBopot. OceBas
cuMMmeTpus. OuUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOH ocu. llapainenbHblil
IIEPEHOC.

[TonsiTue nBM>KEeHUS U ero cBoiicTBa. PaBencTBo ¢uryp. IlposiBneHus cuMMeTpuu B
IPUPOJIE, KUBOMMCH, CKYJIBNTYype, apXuTeKkType. Komnosuuuu aBuxeHuil (mpocrenmme
npumepsl). [IpuMeHeHne B reOMeTpUYECKUX 3aJauax.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPHUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHoCTHBIE  pe3yJibTAaThl  OCBOGHHS  MpOTrpaMMbl 1O  MaTeMaTHKe
XapaKTepU3yITCs B YACTH:

1) mIaTpUOTHYECKOr0 BOCTIMTAHUS

NpPOSBIIECHUEM HMHTEpeca K NPOIUIOMY M HACTOAILIEMY POCCUMCKOW MaTeMaTUKH,
[IEHHOCTHBIM OTHOIIIEHHWEM K JOCTHXKEHHUSM POCCHICKHX MaTEMaTHKOB M POCCUHCKOMN
MaTEeMaTHYE€CKON WIKOJIBI, K HCIOJIB30BAHUIO ATHUX JOCTIDKCHUN B JPYyTHMX HayKax M
NpUKIAIHBIX chepax;

2) rpaskIaHCKOI0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN rpakJJaHWHA U pealin3aliy ero mpas,
MPE/ICTaBICHUEM O MAaTEMAaTHUYECKIUX OCHOBAX (YHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP,
SABJICHUM, TpOLEAyp TpaxAaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXICHHMIO DJTUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTHKEHHI HAyKH, OCO3HAHMEM Ba)XHOCTH MOPAIbHO-ITHUECKHX
MIPUHITUIIOB B JIEATEILHOCTU YUEHOTO;

3) TPy10BOI0 BOCIIMTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE ydYacTHM€ B pEHICHMM TPAaKTHUYECKUX  3aJad
MaT€MaTHUYeCKOl  HAMpaBJIE€HHOCTH, OCO3HAHHMEM  BaXXHOCTM  MAaTEMaTHUYECKOrO
o0pa3oBaHusi Ha TNPOTSHKEHUU BCEH JKU3HU I YCHEIMHON mpodeccuoHalIbHON
NEATeTbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATbHOW TPACKTOPUU OOpa30BaHUS W KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

CIOCOOHOCTPIO K OMOLMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTEeMaTHYEeCKUX OOBEKTOB, 3a/lay, pPEHICHWH, pPACCYX ACHUH, YMEHUIO BHUJIETH
MaTEMaTH4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOT'O MO3HAHMS:

OpUEHTAIIMEN B JIEATEIbHOCTU HAa COBPEMEHHYIO CUCTEMY HAYUHBIX IPEJICTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJIbI U OOLIECTBA, TOHUMaHUEM
MaTEeMaTHYECKOW HAYKHU Kak chepbl YeIIOBEUECKOM JESTEIBHOCTH, ITANIOB € Pa3BUTHS U
3HQYUMOCTH IS Pa3BUTHS [MBWIM3AIMM, OBJAJEHUEM S3bIKOM MATEMAaTHKU H
MaTeMaTH4YeCKOW KyJIbTypoH Kak CpeJCTBOM IMO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU
UCCIIEI0BATENIbCKON 1€ATEIbHOCTH;

6) ¢usuyeckoro BocnuTAHUS, (OPMHUPOBAHUS KYJbTYPbl 310POBbsSI U
IMOIMOHAJIBHOTO 0JIATrOMOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS,
BEJCHUS 370POBOTO 00pasa >KM3HMU (30pOBOE NHTAaHWE, COATAHCHUPOBAHHBINA PEXUM
3aHATHIA U OTIbIXA, peryJisipHas (u3udecKasi akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAaKOT'o K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rM4eCKOro BOCIIUTAHUSA:



OpUEHTalMell Ha NPUMEHEHHE MAaTeMAaTH4YEeCKHMX 3HAaHUM A pelleHHs 3ajlad B
00J1acTH COXPAHHOCTH OKpY’KaloLIed cpezbl, IUIAaHUPOBAaHUS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX IIOCIIEICTBUN JUI OKPY’KAIOLIEH Cpeibl, 0CO3HAaHUEM II100aJIBHOIO XapakTepa
HKOJIOTUYECKHX MPOOJIeM U MyTel X pelIeHuUs;

8) ajanTanuM K U3MEHAIOIIUMCS YCJIOBUAM COUMAJIBLHON U NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHSIX HEONPEAEIEHHOCTH, IMOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO esTeIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTbCA Yy APYTHX JIOJeH, NpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIUU U3 OIbITA APYTUX;

HEOOXOJMMOCTbIO B (OPMUPOBAHMM HOBBIX 3HAHUH, (OpPMYyIHpPOBaTh HJIEH,
HNOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHMUSX, B TOM YHCJIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KAaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (OPMYIHPOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B pesynbrare ocCBOCHHS IPOrpaMMEBI TI0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanusi y obyuyaromierocsi Oyayt chopMHpOBaHEI MeTAaNpeIMeTHbIE Pe3yabTaThl,
XapaKTePU3YIOMINECs OBJIAJICHUEM YHHBEPCATBHBIMH IT03HABATCIBHBIMH JICHCTBUSMH,
YHUBEPCATbHBIMU KOMMYHHUKaTUBHBIMU NeHUCTBUSIMU u YHUBEPCAIbHBIMU
PETYISATUBHBIMHY JICHCTBUSMH.

ITo3HaBaTeIbHBIC YHUBEPCAJIbHbIC YU4eOHBbIE 1eiicTBUS
ba3oBbIe JJornuyeckue aeicTBUA:

BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTHYECKHX
O00BEKTOB, MOHATHUNA, OTHOIIEHHH MEXIY MNOHATHAMH, (QOPMYJIUPOBATH OMpPEIEICHUS
NOHATUH, YCTaHABIUBATh CYIIECTBEHHBIH NpPHU3HAK KiIacCU(UKALMK, OCHOBAHHUS IS
000011IeHNs U CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAIIN34;

BOCIPUHUMATh, (DOPMYJIUPOBATh U MPEeOOPa30BbIBATH CYKJICHUS: YTBEPAUTEIbHbIC
¥ OTpHULIATENIbHBIC, EANHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIC,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOPEUHUS B
¢akTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHUSIX, MPEAJIaraTh KpUTEPUH ISl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNA;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€TyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

pa3Ouparh J0OKa3aTelbcTBA MaTeMaTHUECKUX YTBEpXKIEHUM (mpsiMble U OT
NPOTHBHOT0), MPOBOJUTH CAMOCTOSITENBHO J0Ka3aTelIbCTBA MaTEMaTHUECKUX (PaKTOB,
BBICTpauBaTh apryMEHTALNIO, IPUBOJIUTHh MPUMEPHI U KOHTPIIPUMEPHI, IPUMEHITh METOL
MaTeMaTUIeCKON MHIYKINU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BEIOMpATh COCO0 pelieHus y4eOHOW 3a/1auu (CpaBHUBATh HECKOJIHKO BapHAHTOB
penieHusi, BRIOMpaTh HamOoJee MOAXOIAIIUN € YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHEB).

ba3oBble ucciieqoBarTebCKie AeHCTBUA:



UCIIOJIb30BAaTh ~ BONPOCHI KAk HCCIENOBATEIbCKUNA HHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpEUHE, MpodieMy, CaMOCTOSITENEHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOEe, (OpPMUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUIO, MHEHUE;

MPOBOJUTH IO  CaMOCTOSITEJILHO  COCTaBJIICHHOMY  IUTaHYy  SKCIEPHUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH  MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEX 1y cO00ii;

CaMOCTOSITENbHO  (POpMyNIHpOBaTH OOOOIIEHHUS W BBIBOJABI 1O peE3yJibTaTam
MPOBEIEHHOTO HAOJIIOICHUSI, UCCIICOBAHMS, IKCIIEPUMEHTA, OLIEHUBATh J1OCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKkKe BbIIBUTaTh
MIPEATNONI0KEHHUS O €70 PA3BUTHH B HOBBIX YCIIOBUSX.

PatGora ¢ undgopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh U H30BITOYHOCTH MH(OPMAITNH, JAHHBIX, HEOOXOIUMBIX
JUTSL pEIICHUs] 3a]1a4H;

BBIOMpATh, AaHATM3UPOBATh, CHCTEMATU3UPOBATH K HHTEPIIPETUPOBATH HHPOPMAITUIO
Pa3IUYHBIX BUIOB U POPM MPECTABICHNUS,

BbIOMpaTh (hopMmy mpencTaBieHuss WHGOPMAIMM M WLIIOCTPUPOBATH pellacMbie
3aJla4l CXeMaMHu, IuarpaMmmamMu, MHON TpaduKoii U uX KOMOWHAIIUSAMY;

OIICHUBATh HAAEKHOCTh HWHGOpPMAIMU TIO KPUTEPUSIM, TMPEITOKECHHBIM WU
c(hOopMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHUBHBbIE YHHBepcaibHbIe y4eOHbIe NeiCTBHUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBHSIMH W
HEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX U
MUCHBMEHHBIX TEKCTaX, /J1aBaTh MOSICHEHUS IO XOJy pelIeHHs 3a/Jauyd, KOMMEHTHPOBATh
TIOJTyYCHHBIN pe3yJIbTarT;

B XoJle O0OCyXJIeHUsS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJIeMbl, pelraeMor 3ajavd, BHICKA3bIBATh WJICH, HAIICJICHHBIC HA TIOUCK PEIICHHUS,
COTOCTABJIATh CBOUM CYXIEHHS C CYXICHHSMHU JPYTHX Y4YaCTHUKOB JIMAJIoOra,
0oOHapy>KMBaTh Pa3IMUUE W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme (OpMyIHpPOBATH
pa3HOTJIACHsl, CBOM BO3PAKCHUS;

MPENICTABISATh PE3yJAbTaThl PEIICHUs 3aJadd, OKCIEPUMEHTa, WCCIISIOBAHMS,
MIPOEKTAa, CAMOCTOSTEIIBHO BRIOUPATh (POpMAT BRICTYIUICHHUS C YIETOM 3aJ1a4 MTPE3CHTAIIUN
¥ 0COOEHHOCTEH ayAUTOpUH;

MOHMMATh M MCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIMBUTyJIbBHOH PabOTHI
IpH PCIICHUM YYEeOHBIX MaTEeMAaTHUSCKHX 3aJa4, NPHHUMATh 1€ COBMECTHOU
NESITENIPHOCTH, TJIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOU PabOTHI, pacrpenelsiTh BUIbI
paboT, T0roBapuBaThCs, 00CYKJIAaTh MPOIECC U Pe3yIbTaT pabOThl, 0000IIATh MHEHUS
HECKOJBKHX JIOACH;

y4acTBOBaTh B TPYNNoOBBIX ¢dopmax padboTel (0OcyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIC IMITYPMBD» U UHBIE); BBIMOIHITH CBOIO YacTh pa0OTHI M KOOPAHMHUPOBATH CBOU
NEUCTBUSL ¢ APYTMMH WICHAMH KOMAHJIbI, OIICHWBATh KAa4eCTBO pPE3yibTaTa U KaueCTBO
CBOETO BKJIa/ia B OOLIMN pe3ynbTaT Mo KPUTEPUsIM, cPOPMYIUPOBAHHBIM YYACTHUKAMU
B3aIMOJIENCTBHUS.



PeryasiTuBHbIe yHUBEpCaJIbHbIE YUyeOHbIe 1eiicTBUS
Camoopranuszanms:

BBISBJIATh MPOOJEMBI JUIsl PEIIEHHS B JKU3HEHHBIX M YYEOHBIX CHUTYalHUsX,
OpUEHTUPOBATHCS B PA3IUYHBIX TMOAXOJaX MPUHATHUS peuleHu (MHAUBHAyalbHOE,
IPYIIIOBOE);

CaMOCTOSITEILHO COCTABIIATH IUIAH, AJITOPUTM pPEIICHUs 3a/ayd (WU ero 4acrth),
BBIOMpATh CHOCOO pemieHusT ¢ y4E€TOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAapHAaHThl PEIICHUH C y4ETOM
HOBOI HH(}OpMaIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BIQJIETh Croco0aMu CaMOMPOBEPKU, CAMOKOHTPOJIA IIpollecca U pe3yibTara
pellIeHrs MaTeMaTHYeCcKOi 3a1aun, CAaMOMOTUBALIUU U pediiekcun;

NpEeIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTbH IIPU PELIEHUH 33]Ja41, BHOCUTD
KOPPEKTHBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHON LIETH U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHOKEHMSI WIM HEJOCTHKEHUS LIEeNM, HaXOJIUTh
omurOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BBIPQ)KaTh AMOILIMU MPU U3YYCHHH MATEMAaTUYECKUX OOBEKTOB U (DaKTOB, JaBaTh
AMOLIMOHAIBHYIO OLEHKY PELLEHUs 3aJauH.

HHPEIMETHBIE PE3YJIBTATDBI

K koHiy oOyuyeHuss B 7 kjacce OOy4yarOUIUICS MOJYYHUT CIEAYIOIIME IMPEAMETHbIE
pe3yJbTaThI:

Pacno3naBath H3yuyeHHBIE T'€OMETPUYECKHE (QUIYpbI, OMPEAENATh UX B3aMMHOE
pacnosyiokeHue, n300paxaTb FreOMETpPUUYECKUE PUTYPbI, BBIOIHITH YEPTEKHU IO YCIOBUIO
3a1a4u. I3MepsATh MuHENHbIE U yITIOBBIE BEIMUYMHBL. Penath 3a/1auu Ha BBIYUCIICHUE IJIUH
OTPE3KOB U BEJINYMH YIJIOB.

Jlenath NpUKUAKY U OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYHUH IIPEIMETOB B PEaIbHOU
KHU3HHU, Pa3MEPOB NMPUPOJHBIX 00BEKTOB. Paznuuats pazmepsl 3THX 00BEKTOB MO TOPSAKY
BEJIMYMHBI.

CTpouTh 4epTexHu K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThbCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh NPU3HAKU U
CBOICTBA PaBHOOEIPEHHBIX TPEYTrOJbHUKOB MPHU PELICHUHN 3a/ad.

[IpoBOANTH TOTUUECKHUE PACCYKACHUS C UCTIOJIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeAuaHbl, MPOBEAEHHONW K THUIIOTEHY3€ MPSIMOYIOJIBHOIO TPEYrOJIbHHKA, B PELICHUHU
r€OMETPUUYECKHUX 3a7ad.

OnpenensaTe NapajjielbHOCTh MPSAMBIX C INOMOUIBIO YIJIOB, KOTOpbIE 00pa3yer ¢
HUMHU ceKywas. Onpenenars NapajuieNbHOCTh MPSMBIX C IIOMOLIBIO PABEHCTBA
PACCTOSTHUI OT TOYEK OJJHOM IPSIMOM 10 TOYEK APYrOW MPSIMOM.

Pemats 3a1aun Ha kieT4aTon Oymare.

[TpoBOUTE BBIYUCIEHMSI U HAXOAUTh YUCIIOBbIE U OYKBEHHbBIC 3HAUEHMs YIJIOB B
FEOMETPUYECKUX 3aJadaX C MCIOJb30BAHMEM CYMMBbl YIJIOB TPEYTrOJIbHUKOB U



MHOTOYTOJIBHUKOB, CBOMCTB YTJI0B, 00pa30BaHHBIX MIPU MIEPECEUEHUH JBYX MapaieIbHbIX
NpsAMBIX ceKyllell. Pemars npakTuyeckue 3ajaui Ha HaXOXKJIEHUE YTJIOB.

Brnaners monsitTuem reomerpudeckoro wMecra Touek (I'MT). Omnpenensth
OMCCEeKTpUCY YIJIa U CepeANHHBIN MEPIEHIUKYIISP K OTPE3KY KaK FeOMETPHUYECKUE MecTa
touek. Ilonb3oBaThcsi mMOHATHEM reomeTpuyeckoro wmecra Touek (I'MT) mnpum
JTI0Ka3aTeIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPU PEIICHUH 3aa4.

@opMyIMpOBaTh OINPENEICHUS OKPYXHOCTM M Kpyra, XOpAbl M JAHaMeETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. YMETh JOKA3bIBaTh U MPUMEHATH ITH
CBONCTBA MPU PEUICHUU 3a/1a4.

BraneTs noHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOIUTh
e€¢ meHtp. [lokaspiBaTh W MCHONIB30BaTh (AKTBI O TOM, UYTO OHCCEKTPUCHI YIJIOB
TPEYTroJbHUKA EPECEKAIOTCS B OJJTHOU TOUKE, U O TOM, YTO CEPEIMHHBIE EPIEHAUKYIISAPHI
K CTOpPOHAaM TPEyTOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE.

Brnanerp noHsTHMEM KacaTelbHOM K OKpPYXHOCTH, IIOJIb30BAaThCS TEOPEMOM O
NEPIEeHIUKYIIPHOCTH KacaTeJIbHOM M pajauyca, MPOBEAEHHOIO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYXHOCTH, MPOBEIEHHBIX U3 OJHOU
TOYKH, U IPUMEHSTH 3TO B PELICHUU T€OMETPUUECKHX 3a]1a4.

Jloka3pIBaTh U MPUMEHSATH MPOCTEHIINE F€OMETPUUECKNE HEPABEHCTBA, TOHUMATh
UX NPAKTUYECKUIN CMBICIL.

[IpoBOAUTH OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHHSI C TOMOINBIO LHUPKYIS U
JIMHEUKH.

K koniy oOydenus B 8 kJjiacce OOydYarOIIUIICSA IONYYUT CICAYIOIIME IMPEIMETHBIC
pe3ybTaTHhI:

Pacmno3HaBaTh OCHOBHBIC BHUBI YETHIPEXYTOIBHUKOB, UX DJIEMEHTHI, MOJIH30BATHCS
MX CBOMCTBaMM NPHU PEIICHUU F'€OMETPUUECKUX 3a/a4. PaznnyaTh NpuU3HAKU U CBOMCTBA
napajuienorpaMma, pom0a U MPsSMOYTOJIbHUKA, TOKa3bIBaTh MX M YBEPEHHO MPUMEHSTH
MIPU PEIIEHUH T€OMETPUUYECKUX 3a]1ay.

Hcnonbs30BaTh CBOMCTBA TOUKH MIEPECEUCHUSI MEIMaH TPEYToJIbHUKA (LIEHTpa Macc)
B PEILICHUH 3a/1a4.

Brnanets moHsTHEM cpeqHEN JIWHUW TPEyTOJIbHUKA M Tpamleluy, MPUMEHSITh HX
CBOMCTBa MpH PEIICHWH TeOMETpUUYECKUX 3adad. Mcmomp3oBath Teopemy Daneca u
TEOpEeMy O MPONOPLHMOHANBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS MPAKTUYECKUX
3a7a4.

PacriozHaBath 1eHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U UCTIOJIB30BAaTh MX CBOWCTBA
P PEIICHUH 3a7a4.

Bnagerb TNOHATHSAMM MOAOOMS TPEYroJbHUKOB, Kodd¢uuueHta moaodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0OHBIX TPEYroJbHUKOB. MeTh MNpeacTaBieHUE O
npeoOpazoBaHUy MOA00US U 0 MOJ00HBIX (urypax. [lons30BaThCs MpuU3HAKAMU 000U
TPEYrOJIbHUKOB TPU PELICHUH TeOMETPUYECKUX 3afad. Jloka3plBaTh U TNPUMEHSTH
OTHOILICHUSI TPOMOPIIMOHATILHOCTA B TMPSAMOYTOJBHBIX TpeyrojbHUKaX. I[IpuMeHsTh
1o1001e B MPAKTUUYECKUX 3aa9ax.

BriBoguTh M MCHONB30BaTh MpOCTeize (HGOPMYIbl A TUIOMIAJAN TPEYTOJbHUKA,
napajuiesorpaMma, pom0a u Tpanenun. BeIauciaaTe (pa3IuuyHbIMUA CIIOCO0AMHU) TUIOIIATh
TPEYroJbHUKA W TUIONIAJIA MHOTOYTONBHBIX (GUTYp (TOIB3YSACh, TJ€ HEOOXOIMMO,



KaJbKYJISTOPOM). 3HATh OTHOILIEHUE IUIOHaAe MOAOOHBIX (UIYp U IPUMEHSTH INPHU
peniennu 3aaa4. [[puMeHsTh Moy4eHHbIe YMEHHS B IPAKTHUECKHUX 3a/1adyax.

[Tonb3oBatbest Teopemoit Iugaropa asis pereHus reoMeTpUUeCKUX U MPAKTHYECKUX
3ama4y. CTpOUTh MaTeMaTHYECKyI0 MOJENb B MPAKTHUECKHX 3a/1adyaX, CaMOCTOSITEIbHO
JIeNaTh YepTEX U HAXOAUTh COOTBETCTBYIOINE JUTUHBI.

Brnagets moHsATHEM BIMCAHHOTO U LIEHTPAIBHOIO YIJIa, yIia MeX]y KacaTelabHOU U
XOp/IOM, OMUCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHUKA M YeThIPEXYTOIbHHKA,
MPUMEHATh UX CBOMCTBA MPU PELICHUU 3a/1au.

[TpyMeHsTh OyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTUYECKHUe MOJENN
JUISl 337124 peaibHOW )KM3HU U IPOBOJUTH COOTBETCTBYIOIIME BHIYMCIIEHUS C IPUMEHEHUEM
10100MsI U TPUTOHOMETPUH (TIOJIB3YSCh, TJI€ HEOOXOIUMO, KAIbKYIISITOPOM).

K koHiy oOyuyenus B 9 kjacce oOyyaroUIuiics MOJIYYHUT CIEAYIOIIME IMPEAMETHbBIE
pE3yJIbTATHI:

3HaTh TPUTOHOMETpHUUYECKHE (QYHKIUU OCTPHIX YIJIOB, YMETh HAaXOIUTh C HX
IIOMOUIBIO  PA3JIMYHBIE  JIEMEHTHl IPSAMOYTOJIBHOIO TPEYTrOJIbHMKA  («pEeleHue
NOPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOUIIbIO KaJbKYJISATOpA) JUIMHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAYCHHH.

[Tonp3oBaThest GopMyJaMH HOPUBEACHHST M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM  JUIsI  HAxOXKJICHHMS COOTHOLIEHHWHW MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMH.

Jloka3pIBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPHUMEHATH HUX IS
HAXO0XJACHMS Pa3JINYHBIX AIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY), NPHU
peLIEHNN TE€OMETPUUYECKUX 3anad. [IpuMeHSTh NOaydYeHHBIE 3HAHUSA IPU PELICHUU
MIPaKTUYECKUX 3a7a4.

[IpuMEHATH TPUTOHOMETPHUIO B 3aJladyax Ha HAXOXKIEHUE IUIOLAIU, BBIBOJUTH U
BJIaJI€Th  TPUTOHOMETPUYECKUMHU  GopMydamMu  JUIsl  IUIOINAJM  TPEyroJbHHKA,
napajienorpamMmma, pom0a, Tpameluy, BBIBOJUTh W NPUMEHATH (opmyny ['epona u
dbopMyIty AJIs IUIOWAAH BBITYKIIOTO YEThIPEXYTOJIbHUKA.

VMeTsb npeacTaBiieHUe O TOMOTETHH, IPUMEHSTD B IIPAKTUYECKUX CUTYALMSX.

Hcnonws3oBats TeopeMbl UeBbl 1 MeHenas pu peleHuu 3a1ad.

Hcnonb30BaTh TEOPEMBI O BIUCAHHBIX YIJIAX, YIJIaX MEXKIY XOopAamMH (CEKyLIMMH) U
yIJIe MEXy KacaTeabHOM U XOPA0H PH PELICHUU T€OMETPUYECKUX 3a1ad. Jloka3bIBaTh U
IIPUMEHATh TEOPEMBl O MPOU3BEICHUM OTPE3KOB XOpA, O MPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

Bnagetrbh moHsATHEM KOOpJIMHAT Ha IIOCKOCTH, padOTaTh C ypaBHEHHEM MPSMOM Ha
IUIOCKOCTU. BrajgeTh mMOHATUSMU yIIIOBOrO Kod(dduiMeHTa M CBOOOJHOrO 4JieHa,
MOHUMATh UX T€OMETPUUYECKHI CMBICI U CBSI3b YIIIOBOTO K03 (uiimeHTa ¢ Bo3pacTaHuemM
U yObIBaHMEM JHMHEWHONW (QYHKUMU. YMETh pelaTh METOJAOM KOOpAMHAT 3ajayH,
CBSI3aHHBIC C NAPALICIBHOCTBIO M IEPIECHIUKYJSIPHOCTBIO MPAMBIX, IEPECCUECHUEM
IPSIMBIX, HAXO0KJIEHUEM TOUEK I1EPECCUCHHUS.

BriBonuTh 1 BiIaieTh YpaBHEHHEM OKPYKHOCTH. Mcronp30BaTh METOA KOOpAUHAT
JUI  HAaXOXXICHHUS TIEPEeCeUYeHU OKPYXKHOCTEH W mpsMbIXx. Bragets ¢opmynamu
pPacCTOsHMs OT TOYKM 1O NPAMOM, IUIOIIAAU Napajule]orpaMMa B KOOPAMHATAX, UMETh
HNOHATHE 00 OpHUEHTHpPOBaHHOW IuIomaau. Ilosb30BaThCsi METONOM KOOpAMHAT Ha



IUIOCKOCTH, NPHUMEHSTh €ro MPH PELIEHUU TeOMETPUYECKUX M MPAKTHUECKHX 3a/ad.
[TpuMeHsTh METO] KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnazners moHsTHEM BEKTOpa. YMETh CKJIAIBIBATH M BHIYATATH BEKTOPHI, YMHOXKATh
HAa YHCIIO, BJaJeTh TMpaBUJIaMU TpEYrojbHWKa U Tapauienorpamma. BraneTts
NPaKTHYECKUMH HWHTEPIIPETAUSAMU BEKTOPOB. YBEPEHHO MOJB30BATHCS KOOPIWHATAMHU
BeKTOpa. BianeTs cinoxeHneM 1 BBIYUTaHUEM BEKTOPOB, YMHOXKEHHUEM BEKTOpa HA YUCIIO
B KOOpJUHATaX.

Nmets npenctaBienue o 6asuce (Ha INIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO Oa3uUCy .
PacknanpiBaTh BEKTOPHI CHJI C TMOMOIIBIO TPOCHUPOBAHUS U TPUTOHOMETPUUYECKHUX
COOTHOIICHUH. [I[puMEHSATH MOTydeHHbIC 3HAHUS B POCTEHIINX (PU3NIECKHX 3adadax.

Brnagetr TOHATHEM CKalspHOTO TPOU3BENCHUS BEKTOPOB, IOHUMATh €rO
TEOMETPUIECKII CMBICT M YBEPEHHO IIOJIB30BATHCSA €r0 BBIPAKEHHUEM B JIEKAPTOBBIX
KOOpAWHATaX. 3HaTh AMCTPHOYTHBHOCTH CKAISAPHOTO MPOW3BEICHUS M €r0 CBS3b C
npoenupoBanreM. [IpUMeHATh CKalsipHOE MPOU3BEJCHUE BEKTOPOB IS HAXOXKICHUS
JUIMH ¥ yTJ10B. Pemats reoMeTpuyeckue 3a1auu ¢ MOMOILBIO CKaJSIPHOTO MPOU3BEICHUS.
Hcnonb30BaTh CKalsipHOE MPOU3BEICHHE BEKTOPOB B alreOpandecKux U (PU3NUYECKHUX
3a/1ayax.

BraneTs NOHATUSIMH MPaBUILHOTO MHOTOYTOJIBHUKA, IJTUHBI OKPY>KHOCTH, IITUHBI
YT OKPYXKHOCTH M PaJUaHHOM MEphl yIiia, BRIYUCISATH IUIOMIA/lb KPyra U ero 4acTew.
[lonnmate cMmbicn uywucna =n. [IpuMeHATH MONydeHHBIE YMEHHUS TIPH PEHICHHU
NPaKTUYECKUX 3a/1a4. 3HaTh HCTOPUYECKHE CBECHHS 00 U3MEPEHUH JJIMHBI OKPY>KHOCTH
U TUIONIA/IU KpyTa.

Hmets mpezacraBieHre O mpeoOpa3oBaHMM IJIOCKOCTH, O ABMKEHUsX. HaxomuTsb
OCH, TICHTPBI CAMMETPHUH (PHUTYp, IIEHTPHI TOBOPOTA, HAXOAUTH KOMIIO3HUIIMU TIPOCTEUIITIX
npeoOpa3oBanuii. [IpUMEHSTh ABMKEHHS TUIOCKOCTH TPU PEIICHUH TEOMETPUUYECKUX
3ajau.

[TpuMeHsATH IOTyYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTH MAaTEeMaTHIECKHE MOICITH
JUIA 3a/1a4 peabHOM )KU3HU U IPOBOIUTH COOTBETCTBYIOIINE BHIYUCICHHS C IPUMEHEHUEM
nojooust W TPUTOHOMETpUYECKUX  (YyHKUMHA  (MONb3ysiCh, TIJ€ HEOOXOAMMO,
KaJIbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC

KosuvecTBO yacon DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontponbuere  TIpakTudeckue (undposbie)
NMPOrpamMMabl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI pecypes
Hauana reomerpun. IIpocreitmme
1 reoMeTpu4ecKue GUrypsl U ux 73 1 bubanoreka LHOK
cBoucTBa. I3mepenne https://m.edsoo.ru/78c146¢c4
TEOMETPUUECKUX BETUUNH
bu6anoreka IIOK
2 Tpeyrombiuku 19 1 https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CyMMa yIJiOB 15 1 bubanoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMOyTOIBHBIE TPEYTOJIBHUKHU 7 bubmmorexa [OK
https://m.edsoo.ru/78c146¢c4
5 I'eomeTpuueckue HepaBeHCTBA 5 1 bubmmorexa [TOK
https://m.edsoo.ru/78c146¢c4
KPYKHOCTb. I eoMeTpHu4ecKu
6 ﬁefT}; TO(‘)-ICGK. l'Ic(ngpeoe?Hm{e ((:: ) 18 1 bubmorexa TIOK
- https://m.edsoo.ru/78c146¢c4
MTOMOIIBIO ITUPKYJIS ¥ JIMHEHUKH
7 [ToBTOpenue, 060061ICHNE, 10 | bu6nmoreka [IOK
cCUCTEMAaTHU3allus 3HAaHUHU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

ITPOTPAMME




8 KJIACC

Kosaun4yecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposwbie)
Kourpouabsusie IIpakrnuyeckue
n/n NPOorpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
I HeThIpEXyroTbHHKH 22 ! https://m.edsoo.ru/a5cb98eb
bu6anoreka IIOK
2 Tonobue 16 ! https://m.edsoo.ru/a5cb98eb
bu6anoreka IIOK
3 TLromane 16 1 https://m.edsoo.ru/aScb98eb
4 Teopema IIudaropa u Hauana 18 1 bubanoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIIIBl 1 4ETBIPEXYTOIBHUKH, 20 1 bubanoreka LHOK
CBSI3aHHBIE C OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpEeHUE, 0000IICHUE, 10 | bu6mmoreka [IOK
CUCTeMaTH3allus 3HAHUH https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
No /it HaunmeHoBaHue pa3aesoB U TeM Kontponbmpie  pakTiueckue (uu¢posbIe)
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I Pernenye TpeyrombHikon 22 I https://m.edsoo.ru/dddde230
bu6anoreka IIOK
2 Honobue Tpeyromsmukos 12 ! https://m.edsoo.ru/dddde230
bu6anoreka IIOK
3 Merox xoopamHat 10 ! https:/m.edsoo.ru/dddde230
bubnuoreka [IOK
4 Bexropat 20 ! https://m.edsoo.ru/dddde230
5 JInuHa OKPY>KHOCTH M TUIOIIA/Ib 16 1 bu6anoreka IIOK
Kpyra https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JBHOKEHHSA MI0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 0006IICHHE, 12 | bu6mmoreka IIOK
cucTeMaTH3alusa 3HaHU! https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

I[TPOTPAMME







IHOYPOYHOE INIVTAHUPOBAHHUE

7 KIIACC
Ne Kosau4vecTBO yacon Hara
DJleKTPOHHBbIE LN (POBbIE
n/ Tema ypoka Bcer KonTpoabHbl IIpakTu4ecku H3Y4YEeHH
o0pa3oBaTe/ibHbIe PeCypPChl
I 0 e paboThbI e padoThI s
Hcropus
1 BO3HUKHOBCHUS U 1 but6mmoreka [JOK
pa3BUTHUS https://m.edsoo.ru/925af86b
T€OMETPUU
Havanbnbie
2 ?;)(I){;;;MHH Touka 1 bubmorexa [HOK
PHH. ’ https://m.edsoo.ru/659¢c4331
mpsiMasi, OTPE30K,
nyd
Havanbnbie
3 ?eocl){;zmnn Touka 1 bubmmorexa TIOK
pHi. ’ https://m.edsoo.ru/20bael2a
npsiMasi, OTPE30K,
Iy
[Tonsitue 06
4 rocsmemerse, 1 Bufmiorera LIOK
8 ’ https://m.edsoo.ru/3d223477
OTpeIeTICHUH,
CBOMCTBE, IPU3HAKE
Bzanmuoe
PacTIoJIozCrHHe . but6mmoreka [IOK
5 TOYEK Ha IPSIMOM. 1

N3smepenne miiHbl
oTpe3Ka,

https://m.edsoo.ru/92b776f1




PACCTOAHUC MCIKOY
TOYKaMH

B3aumHoe
pacIoIokKEHNE
TOYEK Ha PSAMOM.
N3smepenne miinHbI
OTpe3Ka,
pacCTOSTHUE MEXKTY
TOYKaAMU

bubmnoreka LIOK
https://m.edso00.ru/9¢500788

B3anmuoe
pacroJoKeHne
TOYEK Ha MPSMOM.
N3mepenue miinHbl
OTpe3Ka,
PacCcTOsHUE MEXKIY
TOYKaMH

[TonyrmiockocTs u
yroJd. Bune! yrios.
N3smepenne
BEJINYUH YTJIOB

bubmmoreka [IOK
https://m.edsoo.ru/7f06e8ce

bubmmoteka [IOK
https://m.edso00.ru/36862bf3

[Tonynnockocts
yroJi. Buael yrios.
N3mepenune
BEJIMYMH YTJIOB

bubnmoteka [IOK
https://m.edsoo.ru/21ce4ff2

10

11

[Tonyrmiockocts u
yroi. Bune! yrios.
N3mepenne
BEJINYUH YTJIOB

Bepruxanbaeie u
CMEXKHBIE YTJIbL.

bubmmoreka [IOK
https://m.edsoo.ru/ce214e34

bu6nunoreka LIOK
https://m.edsoo.ru/7399faea




[TapannensHbie 1
MEePIEHINKYJIIPHBI
€ TIpsIMbIE

Beprtukanbsueie n
CMEXKHBIE YTJIbL.

bubmnoreka LIOK

12 Hapaenbubic n https://m.edsoo.ru/5¢c2c0dff
MEePIEeHANKYIISPHbI
€ TIpsIMbIE
BepTtukanbHeie u
o | ey B LOK
https://m.edsoo.ru/4a4bf678
MEePIECHIUKYIISPHBI
€ TIpsIMbIC
BeprtukansHble u
MEKHBIC YTJIEL.
14 lela;annezgﬂzle u bubnmorexa HOK
https://m.edsoo.ru/84ee61de
MEePIECHANKYJIISIPHBI
€ TIpsIMBIE
Beprtukanbueie u
o | ooy, B 10K
https://m.edsoo.ru/d04bb9c5
MEePIECHANKYJIISIPHBI
€ TIpsIMBbIC
16 buccextpuca yrna bubmorexa TIOK
https://m.edsoo.ru/da5e003c¢
17 buccekrpuca yria bubmmorexa [TOK
https://m.edsoo.ru/557998af
18 buccexrpuca yrna bubmorexa [OK

https://m.edsoo.ru/5ea89182




19

Jlomanas. Buner
JIoMaHbIX. J{muHa
JIOMaHOU

but6mmoreka [JOK
https://m.edsoo.ru/c84d7212

20

Jlomanas. Buast
JIoOMaHbIX. J{mrHa
JIOMaHOU

but6mmoreka [JOK
https://m.edsoo.ru/91fe52bc

21

22

MHOroyroJIbHUKH.

[Tepumetp
MHOTOYTOJIbHUKA.
[TonsTue o
BBIMTYKJIBIX U
HEBBIYKJIBIX
MHOT'OYT'OJIbBHUKAX

MHOI‘OYI’ OJIbHHUKH.

[Iepumerp
MHOTOYTOJIbHUKA.
IlonsTue o
BBIITYKJIBIX U
HEBBIITYKJIbIX
MHOTOYTOJIbHUKAX

bubmnoreka LIOK
https://m.edsoo.ru/Oaab8dfc

bubnmoteka [IOK
https://m.edso00.ru/27b15065

23

24

MHOroyroJIbHUKH.

[Tepumetp
MHOTOYTOJIbHUKA.
ITonsTue o
BBIMTYKJIBIX U
HEBBIMYKJIBIX
MHOT'OYTOJIbBHUKAX

MHOroyroJIbHUKH.

ITepumerp
MHOTI'OYTOJIbHUKA.

bubmmoteka [IOK
https://m.edsoo.ru/5cc7a352

bu6nunoreka LIOK
https://m.edsoo.ru/6cac74dc




25

ITonsarue o
BBINTYKJIBIX U
HEBBIYKJIIBIX
MHOTOYTOJIbHUKaX

MHOTrOyTOJIBHUKH.
Ilepumerp
MHOTOYTOJIbHUKA.
IlonsTue o
BBIITYKJIBIX U
HEBBINYKJIBIX
MHOTOYTOJIbHUKAX

but6mmoreka [JOK
https://m.edsoo.ru/3e269ed8

26

NHcTpyMeHTHI 11
W3MEpPEHUN U
MMOCTPOEHUI

bubmmoreka [IOK
https://m.edsoo.ru/333ecb98

27

28

WNHcTpyMeHThI 11
W3MEpPEHUN U
MOCTPOCHUI

KonTposnbnas
pabora 1o Teme
"Hauana
reOMEeTPHUH.
[Ipocreiimme
reoMeTpUYeCcKHe
burypsl u ux
CBOMCTBA.
N3mepenne
reOMETPUYECKUX

¢uryp"

bubmnorexa LIOK
https://m.edsoo.ru/26b0a806

bubnunoteka [IOK
https://m.edsoo.ru/aalb7981

29

Menuana,
OuccekTpuca u

but6mmoreka [IOK
https://m.edsoo.ru/9ae97099




BBICOTA

TpEeyrojibHUKA
Menuana,

30 OuccekTpuca u bubnmnoreka LIOK
BBICOTA https://m.edsoo.ru/dc3e45d1
TpPEYroJibHUKA

31 PaBenctBo bubmnoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8e04a02f
[IepBeIi1 1 BTOpOI

32 MIPU3HAKH bubnunoreka LIOK
paBeHCTBa https://m.edsoo.ru/0f5d60af
TPEYTOJIbHUKOB
[IepBeIi1 1 BTOpOI

33 MIPU3HAKH bubnunoreka LIOK
paBeHCTBa https://m.edsoo.ru/a56¢5a9b
TPEYTOJIbHUKOB
[IepBblii 1 BTOpOI

34 MIPU3HAKU bubnmnoreka [OK
paBEeHCTBA https://m.edsoo.ru/34f8650e
TPEYTOJIbHUKOB
[IepBblii 1 BTOpOI

35 MIPU3HAKU bubnmnoreka [OK
paBeHCTBa https://m.edsoo.ru/ffe06285
TPEYTOJIbHUKOB
IlepBblii 1 BTOpOU

36 MIPU3HAKH bubnnoreka [{OK
paBeHCTBa https://m.edsoo.ru/79753cdf

TPEYTrOJIbHUKOB




PaBHOOenpeHHbIE

but6mmoreka [JOK

37 P eXFOHLHHKH Hux https://m.edsoo.ru/c59fdae9
CBOMCTBA

38 | moeyromamma m buGmorexa LIOK

P }v] https://m.edsoo.ru/7e10fb44

CBOMCTBA

3 | moeyromamma max BuGmitorexa LIOK

P }V] https://m.edsoo.ru/1c2cc982

CBOJCTBA

40 HpmHg“‘ Bu6moreka [IOK
PaBHOLE/PCHHOTO https://m.eds00.ru/480b3c40
TPEYroJbHUKA

41 H;;I;BOI{;;( €HHOT'O bubmaorexa LHOK
P P https://m.edsoo.ru/bf564ab7
TPEYroJbHUKA

42 TfBeeT::TE:mHaK bubmmoreka [IJOK
P https:/m.eds00.ru/b4229637
TPEYTOJbHUKOB

43 T:;g:fTI;:mHaK bubmmoreka [IOK
P https://m.edsoo.ru/7a899c49
TPEYTOJIbHUKOB

44 T:;s:fTEEHSHaK bubmmoreka [IOK
P https:/m.edsoo.ru/41c75e54
TPEYTOJIbHUKOB
@urypsl ¢ 0ceBou
CUMMETPHUEH.

45 TTprvepb! bubmmoreka [IOK

CUMMETPHH B
OKPYXaIoLIEM MHUPE

https://m.edsoo.ru/83d5ffea




DuUrypsl ¢ 0CeBOU

o | ShmserDRch uGmorexa L1OK
https://m.edsoo.ru/a48cf0cd

CUMMETPHHU B
OKpPYXaIoLIEM MUPE

g | Ko B 10K
" " https://m.edsoo.ru/6f0a9a78

TpeyronpHUKH

43 [TapannenbHOCTH bubnunoreka LIOK
MPSIMBIX https://m.edsoo.ru/a081482d
CaoiicTBa

49 [IPU3HAKH bu6muorexa [IOK
napaijiesIbHbIX https://m.edsoo.ru/2cd69381
IPSIMBIX
CaolicTBa 1

50 MIPU3HAKA bubnunoreka LIOK
MapajuIeIbHbIX https://m.edsoo.ru/75899b52
MPSIMBIX
CaoilicTBa 1

51 MIPU3HAKH bubnmnoreka LIOK
MapajuIeIbHbIX https://m.edsoo.ru/e0fde699
TPSIMBIX
CaoiicTBa 1

57 MIPU3HAKU bubmotexa [IOK
MapajuieIbHbIX https://m.edsoo.ru/74e8bd74
TPSIMBIX
CaoiicTBa

53 MIPU3HAKU bu6motexa [IOK
MapajuIeIbHbIX https://m.edsoo.ru/070fd7db

IIPSIMBIX




CBolicTBa 1

54 MIpU3HAKHU bubnuoteka [{OK
napaijiesIbHbIX https://m.edsoo.ru/5¢90c339
IPSIMBIX

55 Cymma yrIioB bubnuoteka [{OK
TpPEYroJbHUKA https://m.edsoo.ru/d1dcaScd

56 CymMma yrios bubnunoreka LIOK
TpeyroJibHUKa https://m.edsoo.ru/7af6d9e6

57 Bremnue yrisl bubnmnoreka [JOK
TpPEeYroJibHUKa https://m.edsoo.ru/bc409f4f

58 Buemnue yris bubnunoreka LIOK
TpPEYroJibHUKa https://m.edsoo.ru/371cbel 1
CyMMa BHYTpEHHHX
yTJIOB

59 MHOT'OYT'OJIbHUKA U bubnunoreka LIOK
CyMMa BHELIHUX https://m.edsoo.ru/a3dd667f
YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA
CyMMa BHYTPEHHHX
YIJIOB

60 MHOT'OYT'OJIbHUKA U bubnunoreka LIOK
CyMMa BHEIIHHUX https://m.edsoo.ru/e638a510
YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA
CyMMa BHYTPEHHUX
YIJIOB

61 MHOT'OYT'OJIbHUKA U bubnnoreka [{OK

CyMMa BHEIIHHUX
YIJIOB BBIITYKJIOTO
MHOI'OYT'OJIbHUKA

https://m.edsoo.ru/b75edeOe




KonTposnbHas
pabora 1o Teme

62 "[TapannenbHOCTH bubmmorexa IIOK
CYMpMa yron https://m.eds00.ru/40947485
MHOTOYTOJIbHHKA"
[Tpu3naku

63 paBeHCTBa but6mmoreka [JOK
MPSIMOYTOJIBHBIX https://m.edsoo.ru/330d63ff
TPEYTOJbHUKOB
[Ipu3naku

64 paBeHCTBa bu6muotexa [IOK
MPSIMOYTOJIBHBIX https://m.edsoo.ru/0Oel544dc
TPEYTOJILHUKOB

bubmuoreka [IOK
65 E;Igf:;f;“ymp 1 https://m.eds00.ru/95731000000000
0

CBOICTBO MeIMaHbI

o | mmmmromere B 10K
HFI; O}I;eﬂéHHOf/'I ;( https://m.edsoo.ru/b34a450e
TUTIOTEHY3€E
CBOMCTBO MeHAHBI

g | mermre Buaoresa 10K
HI; OieHéHHoﬁ g https://m.edsoo.ru/83fabf79
TUIIOTEHY3€
[IpssMOyTOIBHBIN

63 TPEYTOJIbHUK C bubnnoreka [IOK
yriioMm B 30 https://m.edsoo.ru/52b57d0f

rpagycoB




69

70

71

[IpssMOyronbHbIM
TPEYTOIBHUK C
yriioM B 30
rpaiycoB
CooTHolIeHus
MEXIy CTOPOHAMU
U yriamMu
TpEyroJIbHUKA

CooTHOIIECHHUS
MEXIy CTOPOHAMU
U yriaMu
TpEyTroJbHUKA

but6mmoreka [JOK
https://m.edsoo.ru/aec6d443

bubmnoreka LIOK
https://m.edsoo.ru/95db4 17

bubmnorexa IJOK
https://m.edsoo.ru/5ea388d0

72

HepagenctBo
TpEyroJibHUKA.
HepagenctBo o
JUTUHE JIOMAaHOU

bubmuoreka [IOK
https://m.edsoo.ru/50fa9985

73

74

75

Hepasenctso
MEXKITY
MEePIEHANKYIIIPOM
Y HAKJIOHHOM.
Paccrosinne ot
TOYKH JI0 NPSIMOM

KonTposnbnas
paboTa 1mo TeMam
"IIpssMOyTOIBHBIE
TPEYTOJbHUKH",
"T'eomeTpruueckue
HepaBeHCTBa"

OKpyKHOCTB,
XOPIbI U

bubmmoteka [IOK
https://m.edsoo.ru/7284cbde

but6mmoreka [IOK
https://m.edsoo.ru/85f00be3

bu6nunoreka LIOK
https://m.edsoo.ru/588c3a8d




76

JMAMETPBI, UX
CBOMWCTBa

OKpY’>XKHOCTB,
XOpJbI U
JTUaMETPBhI, UX
CBOICTBA

bubmnoreka LIOK
https://m.edsoo.ru/02406d49

77

78

Bzaumnuoe
PacIioIoKeHHE
OKPY>KHOCTHU U
MIPSIMOM.
KacarenpHas u
CeKyIas K
OKPY>KHOCTH

B3aumnoe
pacmookKEeHNE
OKPYKHOCTH U
MPSIMO.
Kacarennnas u
CeKyIas K
OKPYKHOCTH

bubmnoreka LIOK
https://m.edsoo.ru/00d222d9

bubnmoteka [IOK
https://m.edsoo.ru/4f8753bb

79

80

Bzaumnoe
pacnoI0KEHNE
OKPYHOCTH U
MPSMOM.
KacarenpHas u
CeKyIas K
OKPYKHOCTH

OKpy’KHOCTB,
BITMCAHHAS B yTOJI

bubmmoteka [IOK
https://m.edsoo.ru/a52f2800

bubnunoreka LIOK
https://m.edsoo.ru/3767ac35




81

82

OKpY’>KHOCTB,
BIIMCAHHAs B yTOJ

ITonsrue o
r€OMETPUYECKOM
MECTEe TOYEK.
IIpumepsr
reOMETPUUYECKUX
MECT TOYCK Ha
IUIOCKOCTH

but6mmoreka [JOK
https://m.edsoo.ru/f019e49b

bubmnoreka LIOK
https://m.edso0o.ru/9bdd6b63

83

84

[Tonsitre o
T€OMETPUUECKOM
MECTE TOYEK.
[Tpumepsl
FEOMETPUYECKUX
MECT TOYEK Ha
IIJIOCKOCTH
Onucannas
OKPYHOCTb
TPEYTroJbHUKA, €€
LEHTP

bubmmoreka [IOK
https://m.edsoo.ru/621adf85

bubmmoteka [IOK
https://m.edsoo.ru/f5b41bc7

85

OnucanHas
OKPYHOCTb
TpeyroJjibHUKa, €€
LEHTP

bubnmoteka [IOK
https://m.edsoo.ru/c96254e9

86

Meton
FeOMETPUYECKUX
MECT TOYEK IMPH
pelIeHun
F€OMETPUYECKUX
3aJ1a4

but6mmoreka [IOK
https://m.edsoo.ru/5894e7a4




87

88

89

90

Meton
reOMETPUUYECKUX
MECT TOYEK ITPHU
pelIeHnn
FEOMETPUYECKUX
3aJa4

Meton
F€OMETPUYECKUX
MECT TOYEK IIPHU
pelIeHnn
FEOMETPUYECKUX
3a7a4

Meton
FEOMETPUYECKUX
MECT TOYEK IMpH
pelieHun
F€OMETPUYECKUX
3a7a4

O6ocHOBaHUS
MPOCTEUIIIHNX
MMOCTPOCHUM, HTAIIbI
3aJla4d Ha
MOCTPOEHUS,
pelleHre 3a/1a4 Ha
MOCTPOEHUE
LUPKYJIEM U
JINTHEUKOMN

bubmnoreka LIOK
https://m.edsoo.ru/784342d1

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

bubmuoreka [IOK
https://m.edsoo.ru/6903dff0

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

91

O6ocHOBaHUS
MPOCTEUIIINX
MMOCTPOEHHUM, 3TAIIBI

but6mmoreka [IOK
https://m.edsoo.ru/f3bfbf74




92

3a7a4M Ha
MOCTPOEHUS,
pelieHue 3a1a4d Ha
MOCTPOEHUE
LHUPKYJIEM U
JIMHEUKOU
KonTposnbHas
pabora 1o Teme
"OKpY>KHOCTb.
I'eomerpuueckue
MecTa TOYEK.
[TocTpoenus ¢
MTOMOIIBIO TUPKYJIS
Y JTUHEUKH"

bubmuoreka [IOK
https://m.edsoo.ru/791dafc6

93

94

[ToBTOpEHUE N
006o01meHueE.
Pemenue 3amauy,
WILTIOCTPUPYIOIITUX
CBSI3U MEXKTY
Pa3IMYHBIMU
TeMaMHu Kypca

[ToBTOpEeHUE N
00o0mIeHue.
Pemienue 3anay,
WJUTFOCTPUPYIOIIHNX
CBSI3U MEXKIY
pa3IUYHBIMU
TeMaMH Kypca

bubnmoteka [IOK
https://m.edsoo.ru/fOe38fa3

but6mmoreka [IOK
https://m.edsoo.ru/38a31139

95

IToBTOpEeHUE N
o0o011eHue.

bubnunoreka LIOK
https://m.edsoo.ru/7382bcc4




Pemenue 3anauy,
WUTIOCTPUPYIOITUX
CBSI3H MEXKITY
Pa3IMYHBIMU
TeMaMH Kypca

96

97

IToBTOpEeHUE M
00001IEHME.
Pemenue 3amauy,
WUTIOCTPUPYIOIIUX
CBSI3U MEXKIY
pa3IMYHBIMU
TeMaMHU Kypca

[ToBTOpEHUE N
00001mICHHE.
Pemenue 3anauy,
WUTFOCTPUPYIOLIHAX
CBSI3H MEXKIY
Pa3IMYHBIMU
TeMaMHU Kypca

bubmnoreka LIOK
https://m.edsoo.ru/a4f457ea

bubmoreka [IOK
https://m.edsoo.ru/07e567¢el

98

99

[ToBTOpEHUE N
00001IeHHE.
Pemenue 3amauy,
WJUTFOCTPUPYIOIIHNX
CBSI3U MEXKIY
pa3IUYHBIMU
TeMaMH Kypca

IToBTOpEeHUE N
00001IeHHE.
Pemienue 3anay,
WJUTIOCTPUPYIOIIHNX

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

but6mmoreka [IOK
https://m.edsoo.ru/397d166b




CBSI3U MEXKIY
pa3TUYHBIMU
TeMaMH Kypca

100

101

102

IToBTOpEHUE M
00001IEHME.
Pemenue 3amauy,
WLTIOCTPUPYIOITUX
CBSI3U MEXKTY
pa3IMYHBIMU
TeMaMHU Kypca

Hrorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHUE N
00o01IEeHueE.
Pemenue 3anau,
WUTFOCTPUPYIOLIHAX
CBSI3H MEXKIY
Pa3TMYHBIMU
TeMaMHU Kypca

bubmnoreka LIOK
https://m.edsoo.ru/c60d778a

bubmnorexa LIOK
https://m.edsoo.ru/fd50754a

bubnmoteka [IOK
https://m.edsoo.ru/971{7836

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

102




8 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero HU3y4YeHMs
padoThI padoThI pecypchbl
1 [Tapannenorpamm, ero 1 bubnuoreka [IOK
IPU3HAKH U CBOICTBA https://m.edsoo.ru/8c2d08{0
) [Tapamnenorpamm, ero 1 bubnuorexa [IOK
MPU3HAKYU U CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero 1 bubanoreka [JOK
NPU3HAKU U CBOICTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero 1 bubnuorexa [IOK
NPU3HAKU U CBOMCTBA https://m.edsoo.ru/dc674776
5 [Tapannenorpamm, ero 1 bubnuorexa [IOK
MPU3HAKYU U CBOMCTBA https://m.edso00.ru/4823807b
6 | ompormmpmnan 1 Butimaorera LIOK
Elp ’ P https://m.edsoo.ru/8abc88a8
CBOMCTBa
S e A ubmiorera LIOK
npar, P https://m.edsoo.ru/d6a662c9
CBOMCTBa
2 II;[p;szrOHBHHK’ p;iv[@ 1 bubanoreka [JOK
pazpat, WX NpHsHAK | https://m.eds00.ru/21884952
CBOMCTBa
,  [lpmoyrommmcpous, buGorera LIOK
s )fp T X NpH3Hard | https://m.edsoo.ru/a6373aa2
CBOMCTBa
10 Cpennsiga TuHUS 1 bu6anoreka IJOK

TPEYTOJIbHUKA

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




Cpennsiga TUHUS

bu6mmoreka [IOK

1 TpEyroJibHUKA https://m.edsoo.ru/6b23a4c3
Tpaneuus.

12 PaBHOOEenpeHHas bubanoreka LHOK
Tparnenus, e€ CBocTBa 1 https://m.edsoo.ru/d61aa9d?2
IPU3HAKH
Tpanenusi.

13 PaBHOOepeHHas bu6mmoreka [IOK
Tpaneuus, €€ CBOICTBa U https://m.edsoo.ru/17f960ca
IPU3HAKH

14 [IpsimoyronbpHas Tpaneuus bubmorexa TIOK

https://m.edsoo.ru/3375c¢8f3

15 Cpenusst TUHUS Tpaneuu bubmmorexa HOK

https://m.edsoo.ru/7963a7t5
bu6anoreka IIOK

16 Teopema Parneca https://m.edsoo.ru/342ea505

bu6mmoreka [IOK

17 Teopema daneca https:/m.edsoo.ru/a2402d2b

18 E;((;EZI\;EI/?OHaHBHHX bubmorexa TIOK

https://m.edsoo.ru/b62d4c47
OTpe3Kax
19 E;:))E(e)l\;zI;OHaHBHHX Bubmmorexa [TOK
https://m.edsoo.ru/8eccc056
OTpe3Kax

20 LleHTp Macc TpeyroibHUKa bubmmorexa [TOK

https://m.edsoo.ru/9cbcf96¢

1 [enTpasibHO- bubnuoteka [IOK

CUMMETPHYHBIE (QUTYPBHI

https://m.edsoo.ru/8578076a




KounTponsHas padora o

” Tene bu6mmoreka [IOK
" N " https://m.edsoo.ru/bed0f9f3
YeThIpEXYTrONIbHUKH
23 [Tonobue TpeyroibHUKOB, bubanoreka LHOK
Kod(puIMeHT moao0ous https://m.edso00.ru/19400684
o4 [TogoOue TpeyroabHUKOB, bubnuoreka [IOK
K03 (HULKUEHT T0100Ms https://m.edsoo.ru/21ebb50b
’5 [Tpuznaku nopoous bubanoreka LHOK
TPEyTrOJIbHUKOB https://m.edsoo.ru/bbf2c3ab
26 [IpusHaku mogoous but6mmoreka [IOK
TPEYrOJbHUKOB https://m.edsoo.ru/8db11{f7
7 [Tpuznaku nopoous bubanoreka LHOK
TPEYrOJbHUKOB https://m.edsoo.ru/9ed11d5b
73 [Tpuznaku nogoous bubanoreka LHOK
TPEyTroJIbHUKOB https://m.edsoo.ru/152d2193
29 [Ipuznaku mogo0us bubanoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/23dc95f1
30 [Tpuznaku nogoous bubanoreka [HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8d1d9d16
[Tpumenenune nogobus npu Bubmorexa LIOK
31 pemteHii NpaKTHecki https://m.eds00.ru/d97bf297
3asaq
[Ipumenenune nogobus npu Bubsmorexa LIOK
32 PCIIICHITH MPAKTIACCRHX https://m.edsoo.ru/5b21c5aa
3a1a4y
[Tpumenenmne mogoous mpu
33 PELIEHNN TPAKTUYECKUX bubmmorexa TIOK

3aga4d

https://m.edsoo.ru/e0d80738




[Tpumenenue nmogo0us mpu

34 CIIECHUHU ITPAKTHIECKUX puomoterca HOK
P p https://m.edsoo.ru/cacel7d8
3a7a4
[Tpumenenune nmonodus npu Bbu6nuoteka IJOK

35 PCIICHIN MPAKTUYCCKUX https://m.edsoo.ru/8717eeba
3a7a4
[Tpumenenune nonodus npu bu6muotexa [JOK

36 PCHICHUH NTPAKTHICCKUX https://m.edsoo.ru/d9159d9d
3a71a4
BBenenune nmousatus bubnuoreka IJOK

37 npeodpa3oBaHus N10100Hs https://m.edsoo.ru/aaf7e944
1 TTOI00HBIX puryp . .

33 KontponpHas pabora mmo bubanoreka [JOK
teme "IlomoOue" https://m.edsoo.ru/89¢3236d
[TonATne momanm. bu6mmoreka [IOK

39 CaoiicTBa monaaei https://m.edsoo.ru/7af5b92e
reoMeTpuiecKkux puryp
[TonsaTue niaomamy. bubmnoreka [IOK

40 CaoiicTBa moniaaei https://m.edsoo.ru/37a176c0
TEOMETPHICCKUX PUTYDP
[lonsiTue mmomamm. bubmnoreka [IOK

41 CaoiicTBa muomaei https://m.edsoo.ru/6004265a
TEOMETPHICCKUX PUTYP
[Ipocteiimue Gopmyast
JUIA TII0IIA a1 bubnnoreka [IOK

42 TPCYTOJIbHUKA,

napasuiesiorpamMmma, pomoa
U Tpaneruu

https://m.edsoo.ru/596a1d0e




43

[Ipocreitmme Gpopmysl
JUTS TUTOLATU
TPEyroJIbHUKA,
napasuiesiorpaMmma, pomoa
Y Tpareuuu

bu6anorexa IIOK
https://m.edsoo.ru/f636delf

44

45

[Tpocreiine Gopmyibl
JUTSL TUTOTIA U
TPEYroJIbHUKA,
napasuiesiorpamMmma, pomoa
U Tparenuu

[IpocTeiimue hopmyibl
JUTSL TLTOILA U
TPEYroJbHUKA,
napajuieorpaMma, pomoa
U Tparenuu

bu6mmoreka [IOK
https://m.edso00.ru/9732274d

bubnuoreka [IOK
https://m.edsoo.ru/e6458963

46

[IpocTeiimue hopmyibl
JUTS TUTOLIAU
TPEyroJIbHUKA,
napajuiesiorpaMmma, pomoa
U Tpamneuu

bu6mmoreka IIOK
https://m.edsoo.ru/0Ob18fc61

47

48

[Tpocreiine popmyibl
JUIS TUTOILAIH
TPEYTOJIbHUKA,
napajuierorpaMma, pomoa
U Tpanenuu

[Ipocteiimue Gpopmyast
JUTS TUTOTIIATH
TPEYTOJIbHUKA,
napajieorpaMma, pomoa
U Tpanenuu

bu6mmoreka [IOK
https://m.edsoo.ru/eb691e04

bu6nmuoreka LIOK
https://m.edsoo.ru/8b93ctba




[Ipocreitmme Gpopmysl
JUTS TUTOLATU

bu6anorexa IIOK

¥ TPEYTOIIbHAKE, https:/m.edsoo.ru/c35£544d
napajuieJorpaMma, pomoa
U Tparenuu
[Tpocreiine Gopmyibl
50 ?g:;g;ﬂiffa bu6mmoreka [IOK
’ https://m.edsoo.ru/a3f9beld
napajuieorpaMma, pomoa
U Tpaneun
51 [Tinomaau moxo0HbBIX bu6mmoreka [IOK
buryp https://m.edsoo.ru/d8638{34
52 [Tnomaay mogo0HBIX bu6anoreka IIOK
buryp https://m.edsoo.ru/2383022¢
53 [Tinomaan moxo0HbBIX bu6mmoreka [IOK
buryp https://m.edsoo.ru/See2a7d4
54 KonTponsHas padora no bubanoreka [HOK
teme "Ilnomans" https://m.edsoo.ru/05f10573
bu6mmoreka [IOK
33 Teopema Ingaropa https://m.edsoo.ru/7f631127
56 | Tiamops npm pomons Bumitorera LIOK
https://m.edso00.ru/4829510
MPaKTHYECKUX 3a7a9
57| Tiaurops nps pomons Bumitorera LIOK
https://m.edsoo.ru/a9tbd79b
MPAKTUIECKUX 3a/1a4
[Ipumenenue T€OpeMbI
58 Hfl(l)aropa npu pepmeHHH bubmorexa [JOK

IMPAKTUYCCKUX 3aaa4

https://m.edsoo0.ru/396250fc




[TpumeHeHre TeopeMbl

59 [Tudaropa npu peunieHnn puomtorexa LOK
pa IIpH p https://m.edsoo.ru/ec94e892
HPaKTHYECKUX 3312
60 | Tinparops nom pomer pubmorexa HOK
pa IIpH p https://m.edsoo.ru/cb69a011
IPaKTHYECKUX 3312
61 oHszgziuBﬂgH:f/IzH?:nLHOM bubmaorexa LIOK
p pAMOY https://m.edsoo.ru/012ee582
TPEYTOJIbHUKE
0 [IponopruonansHbe Bu6nmoreka [JOK
OTPE3KH B IIPSIMOYTOJIEHOM https://m.edsoo.ru/al5549ea
TPEYrOJIbHHUKE
63 ZITPZI;EEHBHEH;‘;ZHT: bHOM butmaorexa LIOK
p PAMOYTON https://m.edsoo.ru/lecbc886
TPEYrOJIbHHUKE
64 IC;ITP(:;ZEIHBHEH;J\I/IZH?:HBHOM buGmuoreia LIOK
p PAMOY https://m.edsoo.ru/c0dc264b
TPEYroJIbHHUKE
65 l(lp(;l;ZEIHBHEH:S[ZHI:SHLHOM butmiorexa HOK
p pAMOY https://m.edsoo.ru/861dfd7f
TPEYTOJIbHUKE
66 OHTpoel;zEIHBHEHzf/[ZH?ISJILHOM butmiorexa HOK
P PAMOY https://m.edsoo.ru/c024ef14
TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHTE€HC
67 Y KOTAHI€HC OCTPOro yrjia bu6nmuoreka LIOK

PSAIMOYTOJIBHOTO
TPEYTrOJIbHUKA

https://m.edsoo.ru/132b4ef6




CuHyc, KOCUHYC, TAHTE€HC
¥ KOTaHT€HC OCTPOTo yrIiia

bu6mmoreka [IOK

08 IPSIMOYTOJIBHOTO https://m.edsoo.ru/f089efb9
TPEYTrOIbHUKA
CuHyc, KOCHHYC, TAHTEHC
69 ¥ KOTaHI€HC OCTPOro yria bubanoreka LHOK
MPSIMOYTOJIbHOTO https://m.edsoo.ru/b41c27f9
TpPEYroJbHUKA
Tpuronomerpuyeckue BuGmuorexa LOK
70 E}g(l)I(fHHH yrnos B 307, 45 https://m.edsoo.ru/f64cb9cb
TpI/II‘OHOMeTpI/I‘{eCKI/Ioe ) Bubnmorexa [[OK
71 Séf(‘)‘jum yrios B 30%, 45 https://m.eds00.ru/6b294349
72| reve Teopeus Maparopa ufimiorera LIOK
" https://m.edsoo.ru/a9db1f7a
¥ HaJayia TPUrOHOMETPHH
73 Brmcannsie u bu6nmoreka [IOK
LIEHTPAJIbHBIE YTJIbI https://m.edsoo.ru/ae5f890d
74 Brmcannsie u bu6mmoreka [IOK
[EHTPaJIbHBIC YTJIbI https://m.edsoo.ru/d0233fa0
75 Brniucannsie u bu6mmoreka IIOK
LIEHTPAJIbHBIE YTJIbI https://m.edsoo.ru/ccaee9b0
76 Brmcannbie u bu6nmuoreka [IOK
LEHTPaJIbHBIE YIJIbI https://m.edsoo.ru/1d3424{4
77 VYron mexay KacaTeabHOU bubanoreka [JOK
U XOpJI01 https://m.edsoo.ru/775efa2f
78 Yrois MexXy KacaTelIbHOU bu6muorexa [IOK

U XOpJou

https://m.edsoo.ru/09166b3d




VYTIasl MeXIy XOpaaMu U

bu6mmoreka [IOK

79 CEKYIIUMU https://m.edso00.ru/022e729¢
20 VYrael MexIy XOopJaaMu 1 bu6mmoreka [IOK
CEKYIIMMHU https://m.edsoo.ru/84a32a80
31 BnucanHble ¥ onMCaHHBIC bu6anorexa IIOK
YEThIPEXYTOIBHUKHU https://m.edsoo.ru/734d8ad9
g2 BrimcanHbie ¥ onucaHHbIE bu6mmoreka [IOK
YEeTHIPEXYTOIBHUKU https://m.edsoo.ru/aabclad6
s | ootmaopane BiGmores 10K
. https://m.edsoo.ru/fe14a853
YETHIPEXYTOIBHUKA
o | Cotmaopane BiSmorsa 10K
N https://m.edsoo.ru/60435d9b
YEThIPEXYTOIbHUKA
5 | ot opesaes BiGmores 10K
N https://m.edsoo.ru/cf9e646f
YEThIPEXYTOTbHUKA
o | oot wnprnac Bunionsa LOK
N https://m.edsoo.ru/0b0501a3
YEThIPEXYTOIbHUKA
’7 B3aumHoe pacnionoxenue bubanoreka [JOK
JIBYX OKPYKHOCTEU https://m.edsoo.ru/420d844e
38 B3aumHoe pacnionoxenue bubanoreka [JOK
JIBYX OKPYXHOCTEMN https://m.edsoo.ru/42da8612
89 Kacanue oxpyxxHocrei bubmmorexa OK
https://m.edsoo.ru/4cbf4{f9
90 Kacanue oxpyxHocTei bubmmorexa HOK

https://m.edsoo.ru/52dcbe7d




91

92

93

OO01me KacaTelnbHbIE K
JIBYM OKPYKHOCTSIM

KonTponsHas padora mno
Teme "YTIIbl U
YeThIPEXYTONBHUKH,
CBSI3aHHBIE C
OKPYXHOCTbIO"

[ToBTOpEHUE 1
06o6menue. Permenue
3a71a4, WUTFOCTPUPYIOIINX
CBSI3U MEXKY pa3IMYHbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/d2151a62

bu6mmoreka [IOK
https://m.edso00.ru/26055342

bu6anoreka IIOK
https://m.edsoo.ru/74d89ab9

94

95

96

[ToBTOpEeHUE N
0000meHue. Perienue
3aJ1a4, WUTFOCTPUPYIOITUX
CBSI3U MEXKIy Pa3IMUHBIMU
TeMaMH Kypca

[ToBTOpEHME M
0000meHme. Pemenne
3a/1a4, WITIOCTPUPYIOIINX
CBSI3U M@Ky Pa3IMuYHBIMU
TeMaMu Kypca

[ToBTOpEHME M
00006meHme. Pemenne
3a/1a4, UUTFOCTPUPYIOIINX
CBSI3U M@Ky pa3IMuHbIMU
TeMaMH Kypca

bubnuoreka [IOK
https://m.eds00.ru/6d05bcd8

bu6mmoreka [IOK
https://m.edsoo.ru/51013847

bu6mmoreka IIOK
https://m.edsoo.ru/248181a0

97

IToBTOpEHME U
0000mmenue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX

bu6nuoreka LIOK
https://m.edsoo.ru/dad15fdc




98

99

CBSI3U MEX]y pPa3IUYHBIMU
TeMaMH Kypca

[ToBTOpEHUE 1
0006mienue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIHNX
CBSI3U M@Ky pa3IMuHbIMU
TEMaMH Kypca

[ToBTOpEHUE 1
06o6menue. Permenue
3a71a4, WUTFOCTPUPYIOIINX
CBSI3U MEXKy pa3IMuYHbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edso00.ru/6a69702b

bu6anoreka IIOK
https://m.edsoo.ru/0f5b4b87

100

101

[ToBTOpEeHUE N
0000meHue. Perienue
3aJ1a4, WUTFOCTPUPYIOITUX
CBSI3U MEXKIy Pa3IMUHBIMU
TeMaMH Kypca

Hrorosas KOHTpoOIBHAS
paborta

bubnuoreka [IOK
https://m.edsoo.ru/7942fc3c

bu6mmoreka [IOK
https://m.edsoo.ru/c2695c10

102

[ToBTOpEeHUE U
006061mmeHue. Permenue
3a/1a4, WUTFOCTPUPYIOIINX
CBSI3U MEXY pa3IuuHbIMU
TeMaMH Kypca

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

bub6anorexa IIOK
https://m.eds00.ru/b4981045




9 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero HU3y4YeHMs
padoThI padoThI pecypcnl
1 Cunyc, KOCUHYC, TAHTEHC 1 bubnuoreka [IOK
yrioB oT 0 mo 180° https://m.edsoo.ru/33005d2b
HOBH
2 ’(l‘)p(i/II‘OOHO(i\feTpI/I‘{eCKOG 1 bubmmorexa OK
https://m.edsoo.ru/aba8dd52
TOXIECTBO
3 DopmyJIbl IPUBEACHHUS 1 bubmmorexa HOK
https://m.edsoo.ru/98813486
4 dopmyJibl IPUBEIACHUS 1 bubmmorexa HOK
https://m.edsoo.ru/e00324ad
5 Pemienune TpeyroiabHUKOB. 1 bubamnoreka [JOK
Teopema KOCUHYCOB https://m.edsoo0.ru/9738e456
6 Peuienue TpeyrojibHUKOB. 1 bu6mmoreka IIOK
Teopema KOCUHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHycOB 1 bubmorexa IIOK
https://m.edsoo.ru/820ebf06
8 Teopema cuHycOB 1 bubmorexa ITOK
https://m.eds00.ru/000dd68f
Pemenue npaktrueckux
9 3aJ1a4 ¢ UCIIOJIL30BAaHUEM 1 bu6nmuoreka [IOK
TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/da65db4c
TEOPEMbI CUHYCOB
10 Pewenne npaktuyeckux 1 bu6muorexa [IOK

3aaa4 ¢ UCIIOJIb30BaHUEM

https://m.edsoo.ru/ed170337




TCOPCMbI KOCHMHYCOB U
TCOPCMbI CHHYCOB
Pemenue IMPAKTUYICCKHUX
3azaa4 ¢ UCIIOJIb30BaAaHUEM

bu6anorexa IIOK

1 TEOpPEMbI KOCUHYCOB U https://m.edsoo.ru/fd237192
TEOPEMbI CHHYCOB
Pemenne npaktuueckux

12 3a/1a4 C UCTOJIb30BAaHUEM bubanoreka [HOK
TEOPEMbI KOCUHYCOB U https://m.edsoo.ru/66b247d5
TEOPEMbI CHHYCOB
Tpuronomerpuyeckue

13 (bOpMYJITBI IS TITOIIAIHA but6mmoreka [IOK
TPEYTroJbHUKA, https://m.edsoo.ru/009bf17e
napajuiesiorpamMmma
Tpuronomerpuueckue

14 bopMyITBI 15 MO bu6anoreka IIOK
TPEyroJIbHUKA, https://m.edsoo.ru/3479efa2
napajieaorpamMmma
Tpuronomerpuyeckue

15 bopMyITBI 17151 MO bu6mmoreka IIOK
TPEyroJIbHUKA, https://m.edsoo.ru/c9e4273f
napajuiesiorpamMmma
Tpuronomerpuyeckue

16 (dopMyIIBI IS TUTOIIATH bu6mmorexa HOK
TPEYTOJIbHUKA, https://m.edsoo.ru/35e8ablf
napajuiesiorpamMmma

bu6mmoreka IIOK
17 ®opmyna I'epora https://m.edsoo.ru/ad8e9d59
18 ®opmyna ['epona bubmorexa HOK

https://m.edso00.ru/8fb80467




bu6mmoreka [IOK

19 ®opuyma Fepoia https://m.eds0o.ru/03b9324c
o | Doy momam BuGmorexa LIOK
N https://m.edsoo.ru/e20462b0
YEeTBIPEXYTOJIbHUKA
jo | Doy moma BuGmorexa LOK
. https://m.edsoo.ru/1b3f8284
YEeTBIPEXYTOJIbHUKA
2 iﬁ;g;:f;?ﬂg abora 1o bubnuoreka [IOK
" https://m.edsoo.ru/71316455
TPEYTOJIbHUKOB
73 ii)oel; I;zlﬂi;?}fg?me bubanoreka [JOK
https://m.edsoo.ru/dee5bl1d
OKPY>KHOCTH
o4 Teopema o mpou3sBeIeHUN bubanoreka LHOK
OTPE3KOB XOPJ https://m.edsoo.ru/9a6b9583
75 TeopeMa 0 Mpou3BeICHUN bubanoreka [JOK
OTPE3KOB XOPJ https://m.edsoo0.ru/3280910d
2% Teopemsl 0 IPONU3BEICHUH bubanoreka [HOK
OTPE3KOB CEKYIIHNX https://m.edsoo.ru/7c74ebdb
27 TeopeMbl 0 MPOU3BEACHUN bubanoreka [JOK
OTPE3KOB CEKYIIHNX https://m.edsoo.ru/ccdb3092
78 Teopema o kBajpare bubanoreka [JOK
KacaTeJIbHOU https://m.edsoo.ru/3cde33ca
29 Teopema o kBajpare bubanoreka [HOK
KacaTeJIbHOHI https://m.edsoo.ru/d6df6c82
30 Teopemsbl UeBsl 1 bu6muorexa [IOK

Meunenas

https://m.edsoo.ru/f2218dfa




Teopembl UeBbl

bu6mmoreka [IOK

3 Menenas https://m.edsoo.ru/a463clbc
3 Teopembl UeBbl 1 bubnuoreka [IOK
Menenas https://m.edsoo.ru/ela81aa9
bu6anorexa IIOK
33 | Homsrie o romoTetHH https:/m.edsoo.ru/14e624fd
s | ommponsiat pagora o uGmorexa LIOK
" https://m.edsoo.ru/15177855
TPEYTOJIbHUKOB
YpaBHeHHE IpsIMOU HA
MJIOCKOCTH. YTIIOBOM
2 Kg;)((f) q)‘g’me;; EO ° Bu6moreka [JOK
N https://m.edsoo.ru/2dctfad6b
CBOOOHBIN YJIEH, X
T€OMETPUYECKHAN CMBICIT
VYpaBHEHHE NPAMON Ha
36 Eg;;;ﬁ;gfﬁomﬂ bubanoreka [JOK
N https://m.edsoo.ru/fa4fb1b3
CBOOOHBIN YJICH, UX
F€OMETPUUYECKHUIN CMBICIT
[TapaitenbHOCTD M
37 NEPIEHIUKYISIPHOCTh bubanoreka [HOK
NpsIMBIX (YEpe3 yIIIOBOM https://m.edso00.ru/6d686658
K03 (HULIUEHT)
38 YpaBHEHME OKPYKHOCTH Bubmmorexa [TOK
https://m.edsoo.ru/1658a6fd
Haxo;m:[eHI/Iev IepeceyeHun Bubmuotexa LIOK
39 OKPY>KHOCTEH U MPSAMBIX B

KOOpAMHATaX

https://m.edsoo.ru/36de713a




Haxoxnaenue nepeceueHni

40 OKPYHOCTEU U MPSIMBIX B bubmmorexa HOK
https://m.edsoo.ru/5777b234
KOOpAMHATaX
A1 dopMya pacCTOSHHUS OT bubanoreka LHOK
TOYKH J10 IPAMOi https://m.edsoo.ru/5ffdeecd
I nomanns
i rpamMma B
42 Kigzgiﬁaia HOIa-lmTI/Ie 00 Bubmaorexa LIOK
T https://m.edsoo.ru/19f84dae
OPUECHTUPOBAHHOM
TJIOTIA N
[IpumeHneHne meTona
o | o B 10K
https://m.edsoo.ru/7b10a3a5
OPHEHTHUPOBAHHBIX
TEOMETPUUECKHUX 3a/jauax
44 KonTponbHas padora no bubanoreka LHOK
teme "Meton koopauHat" https://m.edsoo.ru/b1271082
45 BekTopsl Ha m10cKOCTH bubmmorexa [TOK
https://m.edsoo.ru/bd9a630e
Cl10’)keHHE U BBIYUTAHUE
46 BEKTOPOB — IpaBuja bubanoreka [HOK
TpEyroJIbHUKA U https://m.edsoo.ru/193ca346
napajieorpaMma
Cno)xeHHe 1 BhIYMTaHUE
47 BEKTOPOB — IpaBuja bu6mmorexa [IOK
TPEYTOJIbHUKA U https://m.edsoo.ru/01d8ebal
napajiesorpaMma
48 YMHOXEHHE BEKTOpa Ha bubnuoteka [IOK

HuCJIo

https://m.edsoo.ru/e540d478




bu6mmoreka [IOK

49 Koopanmatel BekTopa https:/m.edsoo.ru/2278518f
CnokeHHe ¥ BEIYMTAHUE
50 BEKTOPOB, YMHOKEHHUE bubanoreka LHOK
BEKTOpa Ha YUCJIIO B https://m.edso0o0.ru/c492667b
KOOpJAMHATaX
CnoXeHHE U BRIYUTAHUC
51 BEKTOPOB, YMHOKECHHE bubnuoreka [IOK
BEKTOpa Ha YUCJIO B https://m.edsoo.ru/2560ab87
KOOpJAMHATaX
52 [IpuMeHeHNE BEKTOPOB B bubanoreka LHOK
¢bu3uKe, IEHTP Macc https://m.edsoo.ru/1cfb8928
53 gﬁ::gf;;f?;ieo)(;;mﬂ bubmmorexa OK
) https://m.edsoo.ru/757b9b30
BEKTOPOB I10 0a3ucy
54 | mmacmor), Pamemen. uorexa LIOK
) https://m.edsoo.ru/cfe5295¢
BEKTOPOB 110 6a3ucy
55| rmommotre). Paomerns BuGarorexa LIOK
) https://m.edsoo.ru/el1a50237
BEKTOPOB 110 06a3ucy
CxkansipHO€ Npou3BEIACHUE
56 llfzz)(:&(;ggjl’qeamﬁ CMBICIT U Bubmmorexa [OK
https://m.edsoo.ru/aftb9a2a0
BBIp2)KEHUE B JICKAPTOBBIX
KOOpAMHATaX
57 JucTpuOyTUBHOCTH bubanoreka [JOK

CKaJIsIPHOI'O IIPOU3BCACHUA

https://m.edsoo.ru/Obcd3387




CKaﬂﬂpHOC IMPOU3BCIACHUC

bu6mmoreka [IOK

o8 Y MIPOECIIUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne cCKaasIpHOTO
59 IIPOU3BEICHUS BEKTOPOB bubanoreka LHOK
JUTS HaXOXKIIEHUA UTUH U https://m.edso00.ru/9d7b1240
yTJIOB
IIpuMeHeHne CKaIsIpHOTO
60 MIPOU3BEICHUSI BEKTOPOB bu6mmoreka [IOK
JUTST HAXOXKIECHUS IJINH U https://m.eds00.ru/99791584
YTJIOB
[IpuMeHeHnEe CKaIsIpHOTO
61 MIPOM3BEICHUS] BEKTOPOB but6mmoreka [IOK
JUIA HaXOXKIEHUS JUTUH U https://m.edsoo.ru/894c1248
YTJIOB
o | oo Busorsa 10K
https://m.edsoo.ru/e572abc0
CKaJISIPHOTO MPOU3BEACHUS
o | e oo B orsa 10K
https://m.edsoo.ru/75a5e4a7
CKQJISIPHOTO MPOU3BEACHUS
64 KonTponsHas padora no bubanoreka [HOK
Tteme "BekTopsr" https://m.edsoo.ru/55678a9d
65 ggg:g;;:;;emmn Bubmmorexa [OK
’ https://m.edsoo.ru/5a4341db
BBIUKCJICHHUE UX 3JIEMCHTOB
Hpasmbibic bubmuoreka [IOK
66 MHOTOYTOJIbHUKH,

BBIYUCIICHUEC UX 3JIEMCHTOB

https://m.edsoo.ru/2517463d




[IpaBuiibHBIE

67 bu6mmoreka [IOK
MHOTOYTOIDHUKH, https://m.edsoo.ru/9f7cc71d
BBIYHCIICHHE X 3JIEMCHTOB

63 Hpasubrere bu6mmoreka [IOK
MHOTOYTOIIBHUKH, https://m.edsoo.ru/al6f6e98
BBEIYHCIICHHE X 3JIEMCHTOB

69 Yuco T 1 qimHa bu6anorexa IIOK
OKPYXHOCTHU https://m.edsoo.ru/78b4dc48

70 Yucnao m 1 ayimHa bu6mmoreka [IOK
OKPYKHOCTH https://m.edsoo.ru/825e73c7

7 bu6anoreka IIOK
Jlausa 1y OKpy KHOCTH https://m.edsoo.ru/3c2983f9

79 bu6anoreka IIOK
Hmiia 1yri OKpYKHOCTH https://m.edsoo.ru/4eb62{tb

73 p bubnuoreka [IOK

aJiMaHHas Mepa yria https://m.edsoo.ru/d3b68dca

74 P bu6mmoreka IIOK

a/iMatHai Mepa yria https://m.edsoo.ru/e97f0369
IInomanes xpyra u ero bu6mmoteka [JOK

75 HICMEHTOB (CEKTOPA 1 https://m.edsoo.ru/b73a7f0b
CErMEHTA)

IInomanes xpyra u ero bu6mmoteka [JOK

76 SNIEMEHTOB (CEKTOpa 1 https://m.edsoo.ru/10a2b760
CErMeHTa)

[Tnomane xpyra u €ro bu6mmoteka [JOK

77 DICMEHTOB (CeKTOpa 1 https://m.eds00.ru/0d98bb54
CErMeHTa)

73 Beluucnenue nepumMeTpon bubanoreka [HOK

U iomaaen puryp,

https://m.edsoo.ru/1f673d06




BKJIIOYAIOIIIHX 3JIEMEHTHI
KpyTa

Brruncnenue nepumMeTpon
U iomaaen puryp,

bu6anorexa IIOK

79 BKJTFOUAIOIINX DJIIEMEHTHI https://m.edsoo.ru/adbcd171
KpyTa
o | Mmoo o BiGmores 10K
DY https://m.eds00.ru/0353¢638
TJI0IIAb KpyTa
81 [lenTpanbHas CUMMETPHUS bubmmorexa OK
P p https://m.edsoo.ru/e63ff82
32 LlenTpanpHO- bubanoreka LHOK
CUMMETPHUYHBIE (PUTYPBI https://m.edsoo.ru/5dbbfd 1f
bu6mmoreka [IOK
83 Hosopor https://m.edsoo.ru/a59548ae
bu6mmoreka IIOK
84 Ocepast cHMMETpHA https://m.edsoo.ru/de5£1903
[ToBTOpEHME M
o | ommeme b B 10K
Aad, PHPYIOH https://m.edsoo.ru/46bcel28
CBSI3U MGy Pa3IMUHBIMU
TeMaMH Kypca
. durypsl, CHMMeTianHeV Bubmorexa LIOK
gzﬁocmem"*o HeKoTopoH https://m.eds00.ru/a6b0094b
87 [TapamnensHBIN IEPEHOC bubnmorexa HOK
paiict PEHO https://m.edsoo.ru/3b681983
38 ITonaTre ABMKEHUS U €TI0 bu6nuoreka LIOK

CBOICTBA

https://m.edsoo.ru/4bda89ea




bu6mmoreka [IOK

82 PapencTso duryp https://m.edsoo.ru/aba7d464
IIposiBieHNsS CUMMETPHUU B
90 HIZI))I/IpO)J;e KUBOIINCH ’ Bubmmorexa [OK
’ ’ https://m.edso0o0.ru/92b823fd
CKYJIBIITYPE, apXUTEKTYype
91 Kommo3zuuum gBrXeHn bu6mmoreka [IOK
(mpocreiiine TpuUMepsbI) https://m.edsoo.ru/2a4a2ba8
[ToBTOpEeHUE N
52 | same mmcapmpgronIX buamoera LIOK
’ https://m.edsoo.ru/efefea93
CBSI3U M@Ky pa3IMYHBIMU
TeMaMu Kypca
IloBTOpEHUE U
O iy buGamoera LIOK
’ https://m.edsoo.ru/c58e409e
CBSI3U M@Ky Pa3IMUYHBIMU
TeMaMu Kypca
[ToBTOpEHME M
94 ;’S;f;l ;iﬁ;;i)ﬁgl;iemnx bubmorexa IIOK
’ https://m.edsoo.ru/54d14267
CBSI3U MEXY Pa3IuYHbIMU
TeMaMH Kypca
[ToBTOpEeHUE U
95 ;)Szloeifl Eﬁf&cﬁ%ﬁ?ﬁmnx bubmorexa [IOK
’ https://m.edsoo.ru/a78455¢c5
CBSI3U M@Ky Pa3IMUYHBIMU
TeMaMH Kypca
IToBTOpEeHME U
96 06061112:HI/I€. Pemrenue bubmmorexa [HOK

3a/1a4, WUTIOCTPUPYIOIIUX

https://m.edsoo.ru/2e7695cf




97

98

CBSI3U MEX]y pPa3IUYHBIMU
TeMaMH Kypca

[ToBTOpEHUE 1
0006mienue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIHNX
CBSI3U M@Ky pa3IMuHbIMU
TEMaMH Kypca

[ToBTOpEHUE 1
06o6menue. Permenue
3a71a4, WUTFOCTPUPYIOIINX
CBSI3U MEXKy pa3IMuYHbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edso00.ru/6383d98a

bu6anoreka IIOK
https://m.edso00.ru/89c5365f

99

100

101

102

[ToBTOpEeHUE N
0000meHue. Perienue
3aJ1a4, WUTFOCTPUPYIOITUX
CBSI3U MEXKIy Pa3IMUHBIMU
TeMaMH Kypca

[ToBTOpEHME M
0000meHme. Pemenne
3a/1a4, WITIOCTPUPYIOIINX
CBSI3U M@Ky Pa3IMuYHBIMU
TeMaMu Kypca

Hrorosas KOHTpoOIBHAS
paborta

IToBTOpEHME U
o0oOuieHue. Pemenue
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXKIy pa3IMYHbIMU
TEMaMH Kypca

bubnuoreka [IOK
https://m.edsoo.ru/Odcedafl

bu6mmoreka [IOK
https://m.edso00.ru/27b735e9

bu6mmoreka [IOK
https://m.edso0o0.ru/073bcf5d

bu6nmuoreka [IOK
https://m.edsoo.ru/1852817¢
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IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMU ITPOI'PAMMOBI

7 KJIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

6

[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI0 0011Iero
o0pa3oBaHus

['eomeTpus

6.1

PacriozHaBath M3yuyeHHBIE T€OMETPUUECKHE (PUTYpBI, ONpPENEsATh
UX B3alMHOE pAaCIOJIOKEHHE, H300paxkaTb I'eOMETPUYECKHUE
(Gurypsl, BBINOJIHATH YEPTEKU MO YCIOBHIO 3anaud. M3mepsaTs
JIMHEWHbIC U YIJIOBBIE BEJIMUMHBL. Pemare 3a1ayu Ha BBIUUCIICHUE
JUIMH OTPE3KOB U BEJIMYUH YTJIOB

6.2

6.3

6.4

6.5

Jenats rpyOyto OLICHKY JIMHEWHBIX U YTJIOBBIX BETUYUH MPEIMETOB
B pEabHOM JKU3HH, Pa3MEpPOB MPUPOJHBIX 00BEKTOB. PaznuuaTh
pa3Mephl STUX 0OBEKTOB M0 TOPSIKY BETHUUHBI

CTpouth 4epTeXU K TEOMETPUIECKUM 3a1a4aM

ITons3oBaTbCs [IPU3HAKAMHU paBeHCTBA TPEYTOJIbHUKOB,
WCIIOJIb30BaTh ~ MPU3HAaKM M CBOMCTBA  PaBHOOEAPEHHBIX
TPEYTOJIbHUKOB IIPU PELICHUU 3a/1a4

IIpoBOIUTE JIOTMYECKUE PACCYXKAEHHUS C  MCIOJIb30BaHUEM
reOMETPUUECKUX TEOPEM

6.6

[Tonp30BaTbCs ~ NpPU3HAKAMM  pPAaBEHCTBA  INPSMOYIOJBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEUaHbI, IPOBEIEHHON K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYrOJbHHUKA, B PEHIEHWH TI'€OMETPUYECKUX
3a1a4

6.7

6.8

6.9

OrnpenensTs napamuiebHOCTD IPSMBIX C IOMOIIBIO YTJI0B, KOTOPBIE
oOpa3yeT ¢ HUMU cekymas. OnpeaensTs napauieTbHOCTh TPSIMBIX
C TMOMOIIBIO PAaBEHCTBA PACCTOSSHUM OT TOYEK OJHOW MPSIMOU 10
TOYEK APYrOou MpsMOu

Pemats 3a1aun Ha KeT4aToit Oymare

[IpoBOANTH BBIYMCICHUS W HAXOAWUTh YHUCIOBBIE U OyKBEHHBIC
3HAQYEHHUS YIJIOB B T€OMETPUUYECKHMX 3aJayax C MCIOJb30BaHUEM
CYMMBI yTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbBHUKOB, CBOMCTB YTIJIOB,
00pa30BaHHBIX NPU MEPECEYCHHH IBYX MapaUICIbHBIX TMPSMBIX
ceKylle. PemaTh mpakTUUECKUE 3a1a4M Ha HaXO0XKICHHUE YIJIOB

6.10

Bianers DOHATHEM TI€OMETPUYECKOIO MeCTa TOYEeK. YMEThb
OINpeAeNATh OMCCEKTPUCY YIJIa U CEPEIMHHBIN MEPHEHAUKYISAP K
OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK




6.11

6.12

DopmMynUpOBaTh ONPEAECIEHUS OKPYXKHOCTH W Kpyra, XOpAbl U
JMaMeTpa OKPYKHOCTH, ITOJb30BaThCSI WX CBOMCTBAMH. Y METh
IPUMEHSTH 3T CBOWCTBA IIPH PELICHUN 3a/1a4

Bianers noHATHEM ONMCAHHOM OKOJIO TPEYT'OJIbBHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ 1eHTp. [lonbp3oBaThcs (akTaMu O TOM, YTO
OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MEPECeKalOTCsl B OJTHOM TOUKE,
U O TOM, YTO CEpPEAVHHBIE IEPIEHAMKYJSIPBI K CTOPOHAM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OTHOU TOYKE

6.13

Brnagets moHsiTHEM KacaTeNbHOW K OKPYXHOCTH, IOJIH30BATHCS
TEOpEeMOl 0 TEePIEeHAUKYJISIPHOCTH KacaTeIbHOM U pajuyca,
MPOBEAEHHOTO K TOYKE KacaHUs

6.14

6.15

8 KJIACC

Kon
MpoBepPsieMOro
pe3yjabTara

6

ITonp30BaThCs HpOCTGﬁMHMH reOMCTPUICCKUMU HCPABCHCTBAMU,
IIOHUMAaThb UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHUS C MOMOIIBIO
LUPKYJIS U TUHEUKU

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOT'O 001IET0
o0pa3oBaHus

['eomeTpus

6.1

6.2

Pacrio3HaBaTh OCHOBHBIC BU/IBI Y€ THIPEXYTOJIBHIUKOB, UX 3JIEMEHTHI,
MOJIb30BAaThCSI MX CBOMCTBAMHU TMPH PEIICHUU TEeOMETPUUYECKUX
3amad

[IpuMeHSTh CBOMCTBA TOYKHU IMEPECCUCHUS MEAHAH TPEYrojJbHUKA
(1IeHTpa Macc) B pelieHuH 3a1a4y

6.3

Branerp moHsiTMEM CpelHEN JUHUK TPEYroJIbHUKA W TPAIlCLNH,
IIPUMEHATh MX CBOMCTBA IIPU PELICHUH I'€OMETPUYECKUX 3ajad.
ITonp3oBaTbCs TEOPEMOU Qaneca U TEOPEMOU 0
MIPONOPLUOHAIBHBIX OTpPE3Kax, IPUMEHATh HUX I PELICHUs
IIPaKTUYECKUX 3a7a4

6.4

[IpumeHsAT, NpPU3HAKK MOAOOMS TPEYTrOJbHUKOB B DPEIICHUU
F€OMETPUYECKHUX 3a1a4

6.5

[Tonp3oBaThCs Teopemoit [Iudaropa ams pemeHus: reoMeTpuIecKuxX
U rnpakTthyeckux 3anad. CTpoUTh MAaTEMAaTHYECKYI0 MOJENb B
NPAKTUYECKUX 3a7a4ax, CaMOCTOATENBHO JejaTb 4YepTéx U
HaxOJHUTh COOTBETCTBYIOLIUE JJIMHBI

6.6

BJ'IaI[eTI) MOHATUAMHA CHUHYCA, KOCMHYCAa U TaHT'CHCA OCTpPOro yria
MpAMOYT'OJIbHOI'O TPCYTI'OJIbHUKA. ITonbp30BaTHCS ATUMHU MOHSITUSIMU
AJI pCHICHUS MMPAKTUICCKUX 3aaa4




6.7

Brruncnsate (pa3iuyHbIMU CTIOCOOaMU) IJIOIIA/Ib TPEYTOJbHUKA U
IUIOLIAAM MHOTOYTOJIBHBIX (QUryp (MONb3ysCh, TlI€ HEOOXOAMMO,
KanpKyisiTopoMm).  [IpuMeHsATh  MOJy4YeHHBIE  YMEHUS B
MPAKTUYECKUX 3a4a4ax

6.8

Biamerp 1mOHATHAMM BIMCAaHHOIO UM LEHTPAJIBHOIO  YIUIA,
UCIIOJIB30BAaTh TEOPEMBl O BIIMCAHHBIX YIiax, YIVaX MEXIy
XOpAaMH (CEKyLIUMU) U YIJIe MEXAY KacaTelbHON M XOpJoil mpu
pEeLICHUN T€OMETPUUECKUX 3a1a4

6.9

6.10

9 KUIIACC

Kox
MpoBepPsieMOro
pe3yjabTarTa

6

Bnagets moHsTHEM ONMMCAHHOTO IIEETI:-IpéX}’I‘OJ’II:.HI/IKEl, IIPUMCHATDH
CBOMCTBA OIIMCAHHOI'O IICTI)IpéXYI‘OJ'II)HI/IKa IIpHu pCIICHUHU 3a/1a1

[IpumeHATs, NOJIydYEeHHBIE 3HAHHUS Ha NPAKTUKE — CTPOUTH
MAaTEeMaTHYECKHE MOJICIIH JIJIS 3a7a4 PEAIbHOM )KU3HU U POBOJIUTH
COOTBETCTBYIOIINE BBIYHCICHUS C TPUMEHEHUEM IMOJ00USH
TPUTOHOMETPHUH (TI0JIB3YSICh, TJI€ HEOOXO0IUMO, KAJIbKYJISITOPOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOT'O 0011IET0
o0pa3oBaHus

['eomeTpus

6.1

6.2

6.3

6.4

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTH C
UX  I[IOMOLIBIO  pa3IMYHbIE  DJIEMEHTBl  IPSMOYIOJIBHOI'O
TPEYroJbHUKA («pELIeHUEe NPSIMOYTOIbHBIX TPEYTOJIBHUKOBY).
HaxomuTe (C NOMOUIBIO KaNbKyJATOpa) UIMHBI W YTJbl IS
HEeTaOINYHBIX 3HAYCHHH

[Tonb3oBathest  (opMmyiamMu  TPUBEACHHS W OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJIECTBOM TSt HaXOXKJICHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUYECKUMU BEIIMUMHAMUA

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCUHYCOB JUISl HAaXOXKICHUS
Pa3InYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pemienue
TPEYrOJBbHUKOBY), IPUMEHATh UX MPU PEUIEHUH I'€OMETPHUUECKUX
3a1a4

Brnanets noustusmu npeoOpa3zoBaHus MOI00US, COOTBETCTBEHHBIX
AJIEMEHTOB TT0TI00HBIX GuUTyp. [Tob30BaTHCS CBOMCTBAMH MOA00MS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIISITH ITMHBI U HAXOUTh YTJIbI
y 1omobHeiXx ¢Quryp. IlpumeHaTtr cBoiicTBa moOm00MS B
MPAKTUYECKUX 3aJa4aX. YMETh MPUBOJIUTH MPUMEPHI MOAOOHBIX
Gburyp B OKpyKaroIeM MUpe

6.5

ITonp3oBaThCs TCOpCMaMn O IIPOU3BCACHHHN OTPC3KOB XOpAd, O
IMPOU3BCACHUHU OTPC3KOB CCKYIINX, O KBAApPaTe KacaTeJbHOM




6.6

Ilonp30BaTbCsl BEKTOpAMHM, IOHMMAaTbh HX TE€OMETPUYECKHNA H
(U3HYECKHI CMBICII, IPUMEHSATh UX B PELIEHUN T€OMETPUUECKUX U
¢usnyeckux 3amady. IlpuMeHsATs cKalsipHOE IpPOU3BENECHUE
BEKTOPOB ISl HAXOKJACHHUS IIMH U YTJIIOB

6.7

6.8

6.9

ITonp30BaThCs MCTOAOM KOOpAMWMHAT HAa INIOCKOCTH, IPUMCHATH €ro
B PCHICHHUH I'COMCTPUYICCKHUX U ITPAKTUUCCKUX 3a/la4

Brnaners NOHATHAMU NPaBWIBHOTO MHOI'OYIOJBHUKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JYTH OKPY>KHOCTH M PaJuaHHON MEpPHI yIia,
YMETb BBIYUCIIATH ILIOIIAAb Kpyra M ero 4vacrei. IIpumeHATsH
II0JIYYCHHBIC YMEHMS B IPAKTUUECKUX 3aa4ax

HaxomuTe ocu wiM UEHTPBl CHUMMETpUU (GUTYp, NPUMEHSTH
JBIDKEHUSI TUIOCKOCTH B MPOCTEUIIIUX CIIydasx

6.10

[IpuMeHATH, TOMyYeHHBIE 3HAHWSA HA TMPAKTHKE — CTPOHTH
MaTeMaTH4eCcKre MOJCIH JJIS 3a]1a4 pealbHON JKU3HU U IIPOBOIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHUEM TOHO0OHSH
TPUTOHOMETPHUECKUX (PYHKIMHA (MOJB3YysICh, Tle HEOOXOIUMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbBI COOEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3J1EMEHT COAEePKAHUS
6 ['eomerpus
Hauanbnabie monaTuss reometpun. Touka, mpsiMasi, OTPE30K, JyY. YTOIL.
6.1 Bunasl yrnos. BeprukanpHble W cMmexHbIE yTibl. buccekrpuca yria.
Jlomanasi, MHOroyroJpHHK. [lapamienbHOCTP M TNEPIEHINUKYJSPHOCTD
MIPSIMBIX
6.2 Cummerpuunble ¢Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IpuMepsl cuMMETpUH B OKpPYKalOLEM MUpE
63 OCHOBHBIE TTOCTPOEHHUSI C IOMOUIBIO LIUPKYJIS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Mmeauana, 6uccekTpurca, uX CBOMCTBA
6.4 PaBHOOepeHHBII W pPaBHOCTOPOHHHUI TpeyronbHUKUA. HepaBeHCTBO
TPEYTroJIbHUKA
6.5 CpolicTBa W TMpPU3HAKU PABHOOEIPEHHOTO TpeyroidbHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbBHUKOB
6.6 CpoiicTBA M TPU3HAKKM MapaUIeNbHBIX MpsAMbIX. Cymma  yrioB
TpeyroJibHUKa. BHEIIHME yIIIbI TPEyTroJIbHUKA
[IpsiMoyTOnbHBIN TpeyroiabHUK. CBOMCTBO MEOUAHBI MPSMOYTOJIBHOTO
6.7 TpEyrojibHUKa, MpPOBEAEHHOM K runoreHys3e. lIpusHaku paBeHCTBa
MIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM
B 30°
HepasencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbplieM yrie U OoJblied CTOpOHE
TpeyroJibHUKa. [leprieHIuKysp 1 HaKJIOHHAas
6.9 I'eomerpuueckoe Mecto TOYeK. buccexkTtpuca yrima M CepeIMHHBINA
MEPIEHIUKYJIISIP K OTPE3KY KaK T€OMETPUYECKHNE MECTA TOUYEK
OKpyXHOCTb M KpyT, XOpAa W JHAMETP, UX CBOWCTBAa. B3ammHoe
6.10 pacroyioKEHUEe OKPY>KHOCTH W mpsamoil. KacarenbHas W cekymias K
OKPY’KHOCTHU
6.11 OKpyXHOCTb, BIIUCaHHAs B yroyl. BnimcanHas u onucaHHasi OKPY>KHOCTH
TPEYrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMbIid 3JIEMEHT COAEPKAHUSA
6 ['eomeTrpus
6.1 Yerbipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA




6.2 [TpsitMmoyronapHUK, pOMO, KBapaT, UX MPU3HAKU U CBOWCTBA
63 Tpaneuus, paBHOOOKass Tpameuus, €€ CBOWCTBA U  IPU3HAKHU.
[IpsiMmoyTobHAs Tpanenus
6.4 Meron yasoenus meauansl. LlentpanbHas cummerpust. Teopema Daneca u
TeopemMa O MPONOPLUHUOHAIBHBIX OTPE3KaX
6.5 CpenHue TuHUU TpeyroiabHUKA U Tpaneuuu. LIeHTp Macc TpeyrojbHUKa
[TogoOue TpeyroabHUKOB, Ko3(duiueHt nomoodus. [IpusHaku momoOus
6.6 TpeyroibHUKOB. [IpuMeHeHne mnomOOMsS MNpHU PEIICHUH MPaAKTHUUECKUX
3a1a4
6.7 @opmynbl IS UIOIMIAAW TPEyrojbHUKA, MapajuiesiorpamMmma, pombda H
Tpamnenuu
6.8 CgoiicTBa miomaaeit reomerpuueckux ¢uryp. OTHOIICHHE IIOIIAICH
noI00HBIX puryp
6.9 Briuncnenne momanei TPEyroJbHUKOB Y MHOTOYTOJBHUKOB Ha
KJIeT4aToi Oymare
6.10 Teopema I[ludaropa. Ilpumenenune teopemsl [ludaropa mpu perieHun
MPaKTUYECKUX 3a7a4
Cunyc, KOCHHYC, TAHT€HC OCTPOTO yIJja MPSMOYTOJIBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTrOHOMETPUYECKUE
¢byukuuu yrios B 30°, 45° u 60°
6.12 Bnucanubie U 1eHTpaidbHBbIE YTJIbI, YTOJI MEXKIY KacaTeIbHOU M XOPAOH.
VYTriabl MEXIy XOpAaMH U CEKYITUMU
6.13 Brincannbie 1 onvucaHHbIE YETBIPEXYTOJIBHUKHU
6.14 B3aumHoOe pacrnonoxxeHue ABYX OKpy:KHOCTed. KacaHue OKpyKHOCTEM.
OO0mue KacatenbHbIC K IBYM OKPYKHOCTSIM
9 KITIACC
Kon IIpoBepsieMbId 3J1IEMEHT COePKAHUA
6 ['eomertpus
6.1 Cunyc, kocuHyc, TaHreHnc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. DOpMYIIbI TPUBEICHUS
Pemwenne TpeyronbHukoB. TeopemMa KOCHHYCOB M TeOopemMa CHHYCOB.
6.2 Pemenue nmpakTuyeckux 3ajad ¢ MCIHOJIb30BAHMEM TEOPEMbI KOCHHYCOB U
TEOpEMbI CHHYCOB
6.3 [Tpeo6pazoBanue nogodus. [Tonobrie coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O NpPOU3BEIECHUHM OTPE3KOB XOPI, TEOPEMEI O MPOH3BE/CHUM
OTPE3KOB CEKYIIMX, TEOpeEMa O KBaIpaTe KacaTeJIbHOU
6.5 Bektop, gnuHa  (MOAyJdb)  BEKTOpa, COHAMNPABJICHHBIE  BEKTOPHI,
IIPOTUBOIOJI0KHO HAaNpPaBI€HHbIE BEKTOPbI, KOJUIMHEAPHOCTHh BEKTOPOB,




PaBCHCTBO BCKTOPOB, OIICpAllMKW HAJ BCKTOPAMMU. Paznoxenue BCKTOpa 110
ABYM HCKOJIJIMHCAPHBIM BCKTOpaAM

Koopaunatel Bektopa. CkansipHOE MPOU3BENECHUE BEKTOPOB, NMPUMEHEHUE
JUIsl HAXOXKIAEHUs UIMH U YIII0B

6.6

JlexapTOBBI KOOPAMHATHI Ha IUIOCKOCTH. Y PABHEHMSI IPSIMON M OKPY>KHOCTH
6.7 B KOOpAMHATaX, IEPECEUYECHNE OKPYKHOCTEW U NPsAMBIX. MeToa KOOpaAuHaT 1
€ro IpUMEHEHHE

6.8 [IpaBuiIbHBIE MHOTOYTOJILHUKH

Jnuna okpyskHocTH. ['paycHas 1 paguaHHas Mepa yriia, BbIUUCICHUE JUTUH

6.9 .
YT OKPY>KHOCTEU

6.10  Ilmomanp kpyra, CEKTOpa, CETMEHTa

JIBI>KEHMS TUIOCKOCTA W BHYTPEHHHE CHUMMETpPUU (QUTYp (DJIEMEHTapHbIC

6.11 s
npencrasieHus). [lapamiensHsiii nepeHoc. [ToBopoT




IMPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30BATEJBHOM
IMPOT'PAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NPOBEePsAEMOro
TpeOOBAHUSA

IIposepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOM 00pa3oBaTeibHO MPOrPaMMbl OCHOBHOTO
o0mero odopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSAMU: MHOXXECTBO, IOJIMHOXECTBO,
olepaluy HaJl MHOKECTBAMH; YMEHHUE OIEpPUPOBATH MOHITHIMMU:
rpa¢, cBSI3HBIN Trpad, JepeBo, UK, IPUMEHSATh UX MPHU PEIICHUU
3a/lay; yMEHHE UCIOJIb30BaTh TIpaduyeckoe MpeacTaBlCHUE
MHOJKECTB JUIsl ONHMCAaHUs pEalbHBIX MPOLECCOB U SIBICHUM, NPU
pELICHUH 3a/1a4 U3 APYTUX yu4eOHBIX IPEIMETOB

VYMenue ONnCpupoBaTh MOHATHAMHU: ONPCACICHUC, aKCHOMa,
TCOpEMaA, AOKA3ATCIILCTBO, YMCHHC PACIIO3HABATL HCTHHHBIC H
JIOJKHBIC BBICKA3bIBAHUA, IMPHUBOJINUTL IMPHUMCEPBI U KOHTPIIPUMCPHI,
CTPOUTDL BBICKA3bIBAHUA U OTPHULIAHUSA BBICKA3bIBAaHU U

YMeHue onepupoBaTh MOHATUSIMU: HATYPAIbHOE YUCIIO, POCTOE U
COCTAaBHOE YMCJIO, JIEIUMOCTh HATypaJbHBIX YHCEJ, IPU3HAKH
JETUMOCTH, 1IeJI0€ YUCII0, MOAYJIb Ynciia, OOBIKHOBEHHAs Ipo0b U
JeCATUYHAs 1po0b, CTAaHAAPTHBIA BU YUCIIA, PAIIMOHAIEHOE YHCIIO,
UpPpAIMOHAIEHOE YHUCIIO, apu(PMETHYECKUN KBaJPATHBIN KOPEHB;
yMEHUE BBIMOJHATH JCHCTBUS C YHCJIaMH, CpPaBHUBATh W
YIOPS0YMBATh YUCIA, MPEJACTABIATh YHCIa Ha KOOPJIWHATHOM
MPSIMOM, OKPYTJISATH YMCIIA, YMEHHE JeNIaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUN

YMeHue onepupoBaTh NOHATUSMHU: CTEIIEHD C LIEJIBIM [I0Ka3aTelIeM,
apupMeTHUECKHit KBaJpaTHBIN KOPEHB, MHOT'OYJIEH,
anreOpanueckass JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATypaJbHOW CTENEeHU OOJbIlle EIUHHIIBI; YMEHHE BBIOJHATH
pacuétsl 1o (¢opmyiam, MpeoOpa3oBaHUs LEIbIX, APOOHO-
palMOHAIBHBIX BEIPAKECHUHN U BEIPAXKCHUHN C KOPHSAMH, PA3JI0KEHHE
MHOTOYIEHAa HAa MHOXWTEIU, B TOM YHUCJIE C HCIOJIb30BAHUEM
(dbopMyJ pa3HOCTH KBaIPaTOB U KBaJpaTa CYMMbI U Pa3HOCTH

YMeHue OonepupoBarb IMOHATHUAMH: YHCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHUE pellaTh JUHEUHBIE U
KBaJI[paTHbIE YpaBHEHHS, JPOOHO-pAllMOHATbHBIC YpaBHEHUS C
OJHOM TIEPEMEHHOM, CHUCTEMBI JBYX JIMHEUHBIX YpPAaBHECHUM,
JMHENHbIE HEPAaBEHCTBA M MX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOW, B TOM YHUCIIE
IIPY PELIEHUH 3a]a4 U3 APYTUX IIPEIMETOB U NPAKTUYECKUX 3a]aY;
YMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO NMPAMYI0 U KOOPAUHATHYIO




IJIOCKOCTh /ISl 300pakeH!s pelieHni ypaBHEHUI, HEPABEHCTB U
CHUCTEM

YMeHue onepupoBaTh MOHATUAMHU: (yHKUUSA, Tpaduk (QyHKLIHH,
HYJTU (QYHKIMH, TPOMEKYTKHA 3HAKOMOCTOSHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHHS, HanOOJbIIEe W HANMEHBIIEEC 3HAYCHUS
(GyHKUIMK;  yYMEHHE  ONEpUpOBaTh  MOHATHUAMM:  TpsiMast
MPONOPIIMOHANBHOCTD,  JUHEWHas  (YHKIUS, KBaJpaTUIHAsS
dbyHKIMA, 0OpaTHasS MPOMOPIMOHATILHOCTD, Tapaboia, runepoora;
yMEHHE CTPOUThH IpauKu (QYHKIMI, UCTOIB30BaTh rpaduKu s
OTIpEeNIeTICHNsI CBOMCTB MPOILIECCOB M 3aBHCHUMOCTEH, ISl PEIICHHS
3a/1a4 U3 JPYyrux y4eOHBIX MMPEAMETOB U PEAIbHON KU3HU; YMEHUE
BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKIY BETHINHAMH

YMeHue  onepupoBaTh  MOHATUSIMHU:  IOCJEI0BATEIbHOCTb,
apudmMeTndeckas U TIeoMeTpUuYecKas IMpPOrpecCuu; YMEHHe
HCIIOJIb30BAaTh CBOWCTBA IMOCJIEI0BATEIBHOCTEN, (POPMYJIIBI CYMMBI
1 00I1IeT0 YIeHa MPU PELIeHUH 33]1a4, B TOM YHCJIIE 3a/1a4 U3 APYTrUxX
yueOHBIX IPEIMETOB U pealbHOM KU3HU

YMeHue pemaTh 3a/1a4d pa3HbIX TUIIOB (B TOM YUCIIE HA IPOLEHTHI,
JOJIM U YacTH, JABM)KEHHE, padOTy, LIEHy TOBAPOB U CTOUMOCTH
HNOKYIOK M YCIyr, HaJOIrH, 3aJaud U3 O0OJacTH yHpaBICHUS
JUYHBIMU W CEMEWHbIMU (QUHAHCAMM); YMEHHME COCTaBIAThH
BBIDAKCHUS, YPABHEHUs, HEPABCHCTBA M CUCTEMBI II0 YCIOBHIO
3aJa4d, MUCCIECAOBAaTh IIOJYyYEHHOE pELICHUE U  OLICHUBATh
MPaBAONOA00HOCTD MOJYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaThb NOHATUAMH: (QUIYpa, TOYKA, OTPE3OK,
npsiMas, JIy4, JOMaHas, YIroJl, MHOTOYTOJIbHUK, TPEYIOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHM I TPEyrOJIbHUKH,
OpSMOYTOJIbHBIA TPEyroJbHUK, MeIuaHa, OMCCeKTpuca M BHICOTA
TPEYrOJbHUKA, YETHIPEXYTONBHUK, MapajuiesiorpamMm, pomo,
NpsIMOYTOJIbHUK, KBaJApaT, Tpameuus; OKpPYKHOCTb, KpYT,
KacaTellbHasi; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamu;
YMEHHUE pelaTh 3a7a4u, B TOM YUCJIE U3 TOBCETHEBHOM )KU3HU, HA
HaxOXXJICHHE TE€OMETPUYECKMX BEJIMYMH C [PUMEHEHUEM
U3YYEHHBIX CBOMCTB (puryp u ¢aktoB
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YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO
TPEYTOJIbHUKOB; IapaJUICIbHOCTD U NEPIEHAUKYIIIPHOCTD IIPSIMBIX,
YIOJd MEXIy INPsAMBIMH, NEPIEHIUKYJIISAP, HAKIOHHAs, MPOCKLHS,
nonobue  Quryp, mMOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOYKH U IIPSIMOM; YMEHUE PACIIO3HABATh PAaBEHCTBO,
CUMMETPUI0O U mojobue  ¢uryp, HapauiebHOCTb U
MEPIEHIUKYJIIIPHOCTD IPSIMBIX B OKPY KaIOIEM MHUPE
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YMeHue onepupoBaTh MOHATUSMHU: JJIMHA, PACCTOSIHHE, YToJl
(BenMumHa yTia, CHHYC U KOCHHYC yTIJla TPEYroJbHUKA), IIOLIa/Ib;
yMEHHE OILICHMBAaTh pa3Mepbl MPEAMETOB U OOBEKTOB B
OKPYXaIOUIEM MHUpPE; YMEHUE NPUMEHITh (POPMYJIbl IEPUMETPA U
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13

14

15

IUIOLIAAM MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAH
Kpyra, o0ObeMa MNpPsAMOYIOJBHOIO IapajuleleNNUIea; yMEHHE
IPUMEHSTh IPU3HAKN PABEHCTBA TPEYTOJIILHUKOB, TEOPEMY O CyMME
YIJIOB TpeyrojibHUKa, Teopemy lludaropa, Tpuronomerpuyeckue
COOTHOIIEHUS Il BBIYUCIICHHUS JUIMH, PACCTOSHUMN, IUIOLIaIeH

YMenue wu3zo0pakaTh IUIOCKHE QUIYpPHl M HMX KOMOWHAIIUH,
MIPOCTPAHCTBEHHbIE (PUTYPBl OT PYKH, C THOMOIIbI YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIIMCAHUIO

YMeHue OmnepupoBaTb IOHATUAMH: IPAMOYIOJBbHAs CUCTEMA
KOOpAWHAT; KOOPAWMHATBI TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOpa Ha 4YHUCJIO, CKaJsIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl W KOOPAHWHATHI MJIS
IIPEICTABJICHUA JAHHBIX U PELICHM 3a/1a4, B TOM YUCJIE U3 IPYTUX
y4eOHBIX IPEIMETOB U PEATLHOM KU3HU

YMeHue onepupoBaTth MNOHATHSAMH: CTOJIOMKOBBIE W KPYTOBBIE
auarpaMMbl, TaOMUIBI, CpeaHee apUPpMETHYEecKoe, MEAHaHa,
HauOoJIbIlIee U HAUMEHBIIIEEe 3HAUCHHUS, pa3Max YUCIOBOro Habopa;
YMEHUE U3BJI€KaTb, WHTEPIPETUPOBATH M MPeoOpPa3OBHIBATH
UHpOpMaINIO, MPEACTABICHHYI0 B TaOIMIIAX M Ha Juarpammax,
OTPaXKaIOIILYIO CBOKMCTBA U XapaKTEPUCTUKHU PEAJIbHBIX ITPOLIECCOB U
ABJICHUW; YMEHHME pACIO3HABaThb W3MEHUMBHIE BEJIMYUHBI B
OKPYXaIOLIEM MHUPE

YMeHue onepupoBaTh NOHATUSMMU: CIyYailHBIN OMBIT (CIy4aiHbIMA
AKCTIEPUMEHT), AJEMEHTAPHOE COOBITHE (dIEMEHTAPHBIM HCXO.)
CIIy4aifHOT'O OTIbITa, CIydyallHOEe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIIyYaWHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSIMH;, YMEHUE PEIIATh
3a/1a4yil METOJIOM OPraHW30BaHHOTO Nepedopa 1 ¢ UCIOIb30BaHUEM
MpaBUJIa YMHOXXEHHUS; YMEHUE OLIEHUBATH BEPOATHOCTH PEaTbHbBIX
COOBITHIA U SIBJICHUI, TOHUMATh POJIb IPAKTUIECKHU IOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHPE U B IKU3HHU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHUCEIT U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX
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YMeHnue BpIOMpaTh MOAXOASIIUNA U3YUEHHBIH METOJ ISl pelIeHUS
3a/1a4d, IPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IpUPOJE MW IKU3HHM, DPACIO3HABaThb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HCKYCCTBE, ONHCHIBATH OTIEIbHBIC BBIIAKOLIUECS
PEe3yJIbTaThl, IOJIYYEHHBIE B XOJ€ PA3BUTUS MATEMAaTUKHU KaK HAYKH,
IIPUBOJUTH IPUMEPBl MaTEMAaTUYECKUX OTKPBITUHA U UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPHUH




INEPEYEHD 3JIEMEHTOB COJAEPKAHUS, ITPOBEPAEMbIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblIii 3JIEMEHT COAEePKAHUSA
1 Yucna ¥ BRIYUCIICHHUS
1.1 Hatypanbubie u nenslie uncina. [Ipu3Haku 1eTUMOCTH LETBIX YHCEI
12 OOBIKHOBEHHbIE M JIECATUYHBbIE JApOOH, TPOLEHTHI, OECKOHEUHBIC
' MepuoANYecKue Apoou
13 Pannonanbuble uyncna. ApudMeThyeckue omnepaluud C paluOHAIbHBIMU
YHClIaMU
14 JleiicTBuTeNnbHBIE YKcia. ApupMETHUECKUE ONepalnn ¢ JeHCTBUTEIHHBIMU
qucliaMu
15 [TpubmmxEénnbIC BBIMMCICHW, NPaBUia OKPYTICHNA, MPUKUAKA U OLEHKA
pe3ynbTaTa BEIYUCICHUN
2 AnrebpanyecKkue BIPAKCHUS
2.1 bykBeHHBIE BhIpaskeHHUs (BbIpaXKEHUS C TIEPEMEHHBIMHU )
29 Crenienb ¢ nenbiM mokasareneM. CTeneHb ¢ palMoOHAIbHBIM MOKA3aTeIEM.
CpoiicTBa cTeneHU
2.3 MHorouseHsl
24 AnreGpanueckas 1po0b
25 ApudmeTndyeckuii  KOpeHb  HaTypalbHOW  cTemenu.  [lelicTBus ¢
apudMeTUIEeCKUMHU KOPHSIMH HATypaJbHOU CTENEHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensbie I/Iv)lp06H0-paIII/IOHaJIBHBI€ ypaBHeHUs. CHUCTeMBbl U COBOKYIHOCTHU
ypaBHEHUN
39 [enpie 1 qpoOHO-paloHanbHbIe HEpaBeHCTBA. CUCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
3.3 Pentenne TekcTOBBIX 3a/1a4
4 YucnoBble MOCIEI0BATEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHMsl MTOCeI0BaTEIbHOCTEN
49 Apudmernueckass U reomerpuyeckas mnporpeccur. dopmyna CIOKHBIX
IIPOLIEHTOB
5 DyHKIIMU
@Oynkuus, crnocobbl 3amanus ¢(yskuumu. [papuk  Pynkumn. OOGmacts
OTpesieNieHuss W MHOXXECTBO 3HaueHuid ¢yHkiuu. Hymm ¢yHKIum.
5.1 [TpomexxyTkn 3HaKOMOCTOSIHCTBA. [IpOMEXKyTKH MOHOTOHHOCTH (DYHKIIHH.
MakcumyMbl 1 MEHIMYMBI (pyHKIIH. HanbombIiiee 1 HanMeHbIee 3HAaYeHUE
(GYHKIMU HA TPOMEXYTKE
6 KoopaunaTel Ha npsiMOii U MJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH




7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

I'eomeTpus

['eomeTpuueckue GUrypsl U UX CBOMCTBA
TpeyrosnbHuk

MHOroyroapHUKH

OKpy’>KHOCTb M KpyT

N3mepeHne reoMeTpuueCcKiX BETUYHH
BekTops! Ha I0CKOCTH

BepostHOoCTh M cTaTuCcTHKA
OnucaTtenbHas CTaTUCTUKA
BepostHOCTB

KomOunaropuka

MHoxecTBa

['padbr




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI VIS VYEHUKA

I'eomerpus, 7-9 knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u apyrue,
AximonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI AJIS1 YUUTEJIA

1. 'eomeTpust. Meroanueckue pekoMeHAaMu. 7 Kiacc. Y4ed. mocodue ans
obuieobpaszosat. opranuzauuit/ [JI. C. Aranacss, B. ®@. Byty3os, HO. A. I'ma3zkoB u
ap.]. AxknumonepHoe o6mectBo «M3aarenberBo «IIpocBerienner»

2. Maremartuka. ['eomerpus. TemaTudeckoe miaanupoBanue. 7-9 kiaccsl (K
yueOHuky AtanacsiHa JI.C., byty3osa B.®., Kagomiesa C.b. u ap.). AkimonepHoe
obmectBo «M3narenscTBO «IIpocBemenner»

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://school-collektion.edu/ru, «Equnas komnekuus HUPpoBbIX 00pa30BaTEIbHBIX
pecypcoB»

2. http://windows.edu/ru, «kEqrHOoe 0OKHO TOCTyIa K 00pa30BaTEIbHBIM pECypCaM»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMAITMOHHBIX
00pa3oBaTEIbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHUMN, JIIEKTPOHHOTO
000pyAOBaHUS U AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB I 00IIIETo
oOpasoBaHus

5. http://www .portalschool.ru, [lIkonbHbII mopTan

6. http://www.ict.edu.ru, @enepanpubiii nopran « MudopmarronHo-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa30BaHUM

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [IpocBemenns
8. https://marketplace.obr.nd.ru/library/lessons?filter_class=1 filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas 31eKTpoHHAs IIKOIA
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