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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpus kak OJMH U3 OCHOBHBIX PAa3JEJIOB IIKOJBbHOW MATEMAaTHKH, UMEIOLIUN
CBOCH 1IeNbl0 O0ECreunTh HM3YyYeHHE CBOMCTB M pa3MepoB (UTyp, UX OTHOILIECHUN U
B3alMHOE PacCIOIOKEHUE, OIMPAETCS HA JJOTMYECKYI0, J0Ka3aTelbHY0 JUHUIO. LleHHOCTh
U3Y4YEeHHs] TEOMETPUM Ha YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMs 3aKIIIOUAETCS B TOM,
4TO0 O0OydYaromuiicss y4YuTCs MPOBOJUTH JOKa3aTelbHbIE pPACCYXKIEHUS, CTPOUTH
JIOTUYECKUE YMO3aKJIIOUEHUs, JIOKAa3bIlBaTh WCTHUHHBIE YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKACHHUS «OT TMPOTHUBHOTO», OTIMYATH
CBOIICTBa OT NPU3HAKOB, (HOPMYIUpPOBaTh OOpaTHble yTBepxkAcHUSA. Oco0oe 3HaueHue
JoKa3zaTebHas JIMHUA UMEET I yIiTyOIEHHOTO U3yUeHUs MaTeMaTHKH.

[lenpto M3yuYeHUs] TEOMETPUM SIBIISICTCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
pEIICHUU KaK MaTEeMaTHUECKUX, TaK U IPAKTUUECKHUX 3a7a4, BCTPEUAIOIINXCS B peaibHON
*u3HU. OOyyarouuiicss JOHKEH HAYyYHThCS OIPEAENsATh T'e€OMETPUYECKYIo (Urypy,
OMHUCHIBATh CIIOBaMHM YEpTEX WIM PUCYHOK, HAWTH ILJIOMIA[b 3€MEJIbHOTO Yy4YacTKa,
paccUUTHIBATh HEOOXOIUMYIO ITTMHY ONTOBOJIOKOHHOTO Kalels uiin TpeOyembie pa3Mephl
rapaxka Juisi aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpas, BBIUYMCIUTEIbHAS JIMHUS B
u3ydeHun reomeTpud. [Ipu pemieHUM 3aqad MpaKTHUECKOTO XapakTepa 00ydarouiuiics
YYUTCS CTPOUTH MaTeMaTHUECKHE MOJENHN peajbHBIX JKU3HEHHBIX CUTYaIlUi, IPOBOIUTH
BBIYHMCJICHUS U OLICHUBATh aJICKBATHOCTD MOJTYUYEHHOTO pe3yJbTara.

Oco0eHHOCTh YU4eOHOT0 Kypca YyriIyOIEHHOTO U3YUYEHHUSI TEOMETPUH COCTOUT B TOM,
yTO 00y4Yaromuecss He MPOCTO 3HAKOMSITCS C OMpPEEeNEHHBIMU MOHITHUSIMU, & YBEPEHHO
oBinaneBaloT WMU. CylIecTByIOIIME TEeMbl MPOrpaMMbl 0a30BOr0 Kypca TE€OMETpUU
u3yyaroTcs Ha Oosiee TayOOKOM YpOBHE, a OOydarliuecss MPUOOpeTarnT yMEHUs,
MOMOTAIOIINE UM YBEPEHHO MPUMEHSTH CBOM 3HAHHUS HE TOJHKO B MaTeMaTHKE, HO U B
CMEXHBIX TIpeaMeTax, Mpexe Bcero (pusuke n MHOOPMATHKE, a TAKXKE IMOJIH30BATHCS
MOJIYYEHHBIMU 3HAHUSIMU TIPU PEIICHUU TPAKTUUECKUX 3a7a4.

CornacHo yyeOHOMY TU1aHy B 7—9 kilaccax u3y4aeTcs yriiyOnE€HHbIN yueOHbIH Kypc
«'eomeTpusi», KOTOPBIA BKIIOYACT CJCAYIOIIME OCHOBHBIC pa3/elibl COJCPKAHUS:
«Havana reomerpun», «TpeyroibHukn», «OKPYKHOCTb», «UeTbIPEXYTOIBHUKNY,
«ITomobuey», «IneMeHThl TpUroHoMeTpumn», «llnomanny, a Takxke «MeTon KOOpauHATY,
«Bexkropby, «IIpeobpa3oBaHust MIOCKOCTH.

Ha u3ydenune yue6Horo kypca «l'eomerpusi» otBoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hezieln0), B 8 kinacce — 102 vaca (3 yaca B Henento), B 9 kiacce — 102 yaca
(3 yaca B HenenIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

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

B3anMHOe pacnonoxeHue TO4YeKk Ha nOpsMoil. M3MepeHue MIMHBI OTpe3Ka,
PacCTOsTHUE MEXKY TOUYKAMM.

[TonynnmockocTs U yroii. Buael yriios. i3amepenue BennurH yrioB. BepTukaibHbie u
cMexHbIe yribl. [lapaniensHsie U IepneHIuKYJIIpHbIE TpsiMble. PaccTosiHue OT TOYKH 10
npsimoii. buccekrpuca yria.

Jlomanas. Bwuawsl somanbiX. JlnmuHa JsomaHoii. MuoroyronsHuku. [lepumerp
MHOTOYT'OJIbHHUKA. [IOHATHE O BBIMYKIBIX ¥ HEBBITYKIIBIX MHOTOYTOJIbHUKAX.

[TepBuuHbIE peCTaBICHUS O PABEHCTBE QUTYP, UX PACIIONOKEHUH, CHMMETPHUH.

[Ipocreitmme noctpoeHus. MHCTpyMEHTHI 11 N3MEPEHUN U TOCTPOCHUM.

TpeyrojbHUKH

Bunbl  TpeyroiabHUKOB:  OCTPOYTOJbHBIE, MPSMOYTOJbHBIE, TYNOYIOJbHEIE,
paBHOOEIpEHHbIE, pABHOCTOPOHHME. MenuaHa, OucceKkTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBencTBO TpeyroiapHuKoB. [1epBblii 1 BTOpOI IPU3HAKHU PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOenpeHHBIE TpEyroJbHUKM W UX cBoiMcTBa. [Ipu3Hak paBHOOEAPEHHOTO
TpeyroibHuKa. TpeTuil pu3HaK paBeHCTBa TPEYTOJIbHUKOB.

CooTHOLIEHHST MEXJy CTOPOHAMM M yIJIaMH TpeyroibHuka. HepaBeHCTBO
TpeyronbHuka. HepaBeHCTBO O IIMHE JTOMAaHOM.

Cummetpuunble purypel. OCHOBHBIE CBOHCTBA OCeBOM cuMMeTpuH. l[Ipumepbl
CUMMETPHHU B OKPYXKAIOILIEM MHUDE.

IMapajuenbHbie npsimbie. CyMMa yIiioB MHOTOYTOJIbHUKA

[TapamienbHOCTD MPSAMBIX, ICTOPUYECKHUE CBECHU 0 NIocTyaTe EBknnna u o ponu
JloGayeBCKOTO B OTKPBHITUM HEEBKIMJIOBOM reoMerpuu. CBoWCTBAa H TPU3HAKU
napajulesIbHbIX NpsMbIX. CyMMa yIVIOB TpPEYrojibHMKAa. BHEIIHME yIUIbl TpeyroiabHHKA.
CyMMa BHYTPEHHHMX YIVIOB MHOTOYTOJIbHUKA M CyMMa BHEIIHUX YTJOB BBIITYKJIOTO
MHOI'OYT'OJIbHUKA.

IIpsimoyroJyibHbIE€ TPEYTOJIbHUKH

IIpu3Haku paBeHCTBA MPAMOYIOJBHBIX TPEYroNbHUKOB. llepnenaukynsap wu
HakJIOHHasd. CBOWICTBO MeaMaHbl MPSAMOYTOJIBHOTO TpPEYroJIbHUKA, IPOBEAEHHOM K
runotenyse. [IpsMoyronbHelil TpeyroiapHuK ¢ yriaom B 30°.

OKpyxXHOCTH

[ToHATHA OKPYKHOCTH M Kpyra. DJIIEMEHTbl OKPYXHOCTH M Kpyra: LIEHTp, paguyc,
IUaMeTp, XOpJa, MX CBOMCTBA. B3auMMHOE pacIONIOKEHHE OKPYKHOCTH M IPSMOMU.
KacarenbHas u cexymas K okpykHOcTU. OKpy>KHOCTb, BicaHHas B yroi. [Ipocreimme
IIOCTPOEHHUS C IIOMOLIBIO [IUPKYJISL U JINHEUKHU.

I'eomeTpuuyeckue MecTa TO4YEK

[TonsiTHEe O reomMeTpUUEeCcKOM MecTe ToueK. [Iprumepsl reoMeTpuyeckux MecT TOUEK
Ha IUIOCKOCTH. bHccekTpuca yria M CEpeIMHHBIM NEPHNEHIUKYISAP K OTPE3KYy Kak



reoMeTpuyecKkue Mecra Touek. OnrcaHHas OKpYyKHOCTb TPEYTOJIbHUKA, €€ HeHTp. MeTon
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 TOCTPOCHUE LIUPKYJIEM U JINHEHKOM.

8 KUIACC

YeThIPEXyroJbHUKN

[TapannenorpamM, ero nNpu3Haku U cBoicta. lIpsamoyronbHuK, poMO, KBaapar, UX
MPU3HAKW U cBoicTBa. Tpamenus. PapHoOenpenHas Tpaneius, e€ CBOMCTBA U MIPU3HAKHU.
[IpsimoyronpHas Tpaneuus. CpeaHsis JUHUS Tpaneuu.

CpenHsist IMHUS TpeyrojbHUKA. MeTo1 yABOCHUS MeIMaHbl TPEyrojibHUKa. Teopema
0 MEePECEUCHNH MEINaH TPEYroJbHHKA.

Teopema daineca, TeopeMa 0 IPOMOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUIS1 IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[leHTpabHO-CUMMETPUYHBIE (PUTYPBI.

IHoxoome

[TogoOue TpeyrodbHHUKOB, Koddduiment mnomodus. IlpusHaku momoOus
TpeyroibHUKOB. [IpuMeHnenne mogo0us mpu perieHNH TeOMETPUIECKUX U TIPAKTUYECKUX
3az1ay.

ILnomans

[Tonsitue o momanu. CBoicTBa TUIONIanel reoMerpudeckux ¢uryp. [pocteitmue
dbopMyIIbI 1S MIJIOIIAU TPEYTOJIbHUKA, TapajijiesiorpaMmMa, pomoa u tpanenuu. [lnomanu
1no100HbIX QUryp. OTHOIIEHHE TIOLAAeH TPEYTOJIbHUKOB.

Teopema Iudaropa

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

JJ1eMeHThI TPUTOHOMETPHUH

CuHyc, KOCHMHYC, TAHI€HC M KOTAaHI€HC OCTpPOro yria MpsMOYTOJIbHOTO
TpeyroidbHuka. TpuroHomerpuyeckue ¢(ynkmuu yrimoB B 30°, 45° wu  60°.
[IponopuroHanbHbIE OTPE3KU B MIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTrOJbHUKH, CBA3AHHBIE ¢ OKPY’KHOCTBIO

BnucanHble ¥ LEHTpalbHbIE YTJbl, YTOJl MEXAY KacaTelbHOM M XOpAOW. YTIbl
MEXy XOpJlaMH M CeKyIIMMU. BrircaHHble U ONMHUCAHHBIE OKPYKHOCTH TPEYTrOJbHUKA U
YeThIpEXYTOIbHUKHN. CBOMCTBA W MPU3HAKUA BIUCAHHOTO YETHIPEXYrojibHUKA. B3anMHoe
pacnofio’keHue AByX okpyxHoctel. Kacanue okpyxxHocteit. OOuiie kacaTelbHbIE K IByM
OKPYHOCTSIM.

9 KUIIACC

Pemenne TpeyroJibHUKOB

Cunyc, kocunyc, TaureHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
ToxkaecTBo. @opmynbl npuBeneHus. PemeHne TpeyroiapbHUKOB. TeopemMa KOCHHYCOB H
TeopeMa CHHYCOB. Pemienue npakTuyeckux 3a/1a4 ¢ UCIOIb30BAHUEM TEOPEMbI KOCUHYCOB
U TeOpeMbI CUHYCOB. Pelienue 3aa4 reoMeTpu4eckoi ONTHKY.



Tpuronomerpuueckue GopMyJibl AJis MJIOLMATU TPEYrodbHUKA, MapajljiesiorpaMMma,
pomOa, Tpaneruu. @opmyia ['epona. Dopmyria oA BEITYKIOTO YeTHIPEXYTOIbHUKA.

IHoxo0ue TpeyroJibHUKOB

XopIbl M TOJOOHBIE TPEYrOJIBHUKH B OKPYXHOCTH. TeopeMa O MpOU3BEACHHUU
OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUU OTPE3KOB CEKYLIMX, TeOpemMa O KBaJpaTe
KacaTelbHOU. [IpuMeHeHne Mpu peleHuH reoMeTpuuecKkux 3aaad. Teopembl UeBbl u
Meunenas. [loHATHE O TOMOTETHH.

MeToa KoopaAUHAT

YpaBHEHHE TPSIMOI Ha MJIOCKOCTH. YTJIOBOM KO3 (PHUITMEHT U CBOOOIHBIN YIICH, UX
reoMeTpu4eckuil cMmbici. llapamnenbHOCTP M TNEPNEHIUKYISPHOCTh MNPSAMBIX (Yepes
yIJI0BOM KOd(DPUIHEHT).

YpaBHeHHe OKpYyKHOCTH. HaxoxkneHue mepecedyeHui OKpPYKHOCTEM M IPSAMBIX B
KoopauHartax. PopmMysa pacCTOSHMS OT TOUKH 10 npsimoil. [limomans napaninenorpamma B
KOOpJMHATaX, MOHATHE 00 OPUEHTUPOBAHHOM momaau. [I[pumenenne Metoaa KOOpIUHAT
B [IPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUYECKUX 3a7a4ax.

BexkTopsl

Bekropsl Ha 1uiockoctH. CnoKeHHME W BBIUMTAHME BEKTOPOB — IIpaBUia
TPEYroJibHUKa M MapajuiesorpaMMa. YMHOXKEHHE BeKTopa Ha uucio. KoopauHaTsl
BekTopa. CroxkeHue W BbIUMTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHUCIO B
KoopauHaTax. [IpumeHeHne BeKTopoB B (hU3HKe, IIEHTP Macc.

[TonsiTue o 6a3uce (Ha TwIOCKOCTH). PasznoxeHus BekTopoB mo 6asucy. CkansipHoe
IIPOU3BEJICHUE BEKTOPOB, TE€OMETPUYECKHUN CMBICI M BBIPAXEHHE B JIEKapPTOBBIX
KoopauHaTax. JJucTpuOyTUBHOCTH CKAJIIPHOTO Mpou3BeieHus. CKalsipHOe MPOU3BEICHUE
U npoeurpoBanue. [I[puMeHeHne CKamsIpHOTO MPOU3BEICHUS BEKTOPOB JUJII HAXO0XKICHUS
JUIMH U YTJI0B. Pemnenne reoMeTpuyeckux 3aiad ¢ IOMONIBIO CKaISIPHOTO POU3BEICHNUS.

JIIMHA OKPY/KHOCTH U ILIOINAJAb KPyra

[IpaBunbHBIE MHOTOYTOJNBHUKY. J[1TMHA OKpyXHOCTH. ['panycHas u paauaHHas Mepa
yIjla, BBIYMCIICHME IUIMH OYI OKpY>KHOCTeW. Ilnmomans Kpyra, CEKTOpa, CErMEHTA.
HcTtopuyeckue cBefieHUs: 00 M3MEPEHUH IITMHBI OKPY>KHOCTH U IIJIOLIAAN KpyTa.

JIBH2KeHM S IJIOCKOCTH

[lenTpansuas cummerpus. LlenrpanbHo-cumMerpuunbie Gurypsl. [loBopot. OceBas
cuMMmeTpus. OUrypel, CHMMETPUYHBIE OTHOCHUTEIBHO HEKOTOpON ocHu. llapamnenpHblil
IIEPEHOC.

[TonsiTue nBMKEHUS U ero cBoicTBa. PaBencTBo uryp. [IposiBiaeHuss ciMMETpUU B
IPUPOJIE, KUBOMMCH, CKYJIBNTYpE, apXuTekType. Komnosuuuu asuxkeHuil (mpocrenmme
npumepsl). [IpuMeHeHne B reoOMeTpUYECKUX 3aJauax.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «T'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  INPOrpaMMbl 1O  MaTE€MaTHUKe
XapaKTepU3yITCs B YACTH:

1) NIaTPHOTHYECKOr0 BOCTIMTAHUS

IPOSIBIIECHUEM HMHTEpeca K NPOIUIOMY M HACTOSALIEMY POCCHUHCKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHUEM K JIOCTMKEHHUSAM POCCUHCKMX MATEMAaTHUKOB M POCCHMCKOMN
MaTEMaTU4YE€CKOM IIKOJbl, K MCIOJIb30BAHUIO 3TUX AOCTHKEHUH B JIPYrMX HayKax M
NpUKIaIHBIX chepax;

2) rpaskIaHCKOr0 M JYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

TOTOBHOCTBIO K BBIMOJHEHHUIO 00S3aHHOCTEN Irpa’kJaHUHA U pPealn3allliy €ro mnpas,
MPEJICTaBICHUEM O MATEMATHUYECKIUX OCHOBAX (YHKIIMOHUPOBAHUS PA3NIMUHBIX CTPYKTYP,
SABJICHUHM, TpPOLEAyp TpaxAaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHMIO JTUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAayKH, OCO3HAHMEM BaXXHOCTH MOPAIbHO-3TUYECKHUX
NPUHIIMIIOB B JESATENBHOCTU YUEHOTO;

3) TpyA0BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE ydYacTH€ B pEHIEHMH TMPAKTHYECKUX  3aJad
MaT€MaTHYeCKONl  HAMpaBJIECHHOCTH, OCO3HAHMEM  BaXHOCTM  MaTEMaTHYECKOTO
o0pa3oBaHusi Ha NPOTSHKEHUU BCEH JKM3HU JMJI1 YyCHEIHOW mpodeccuoHanbHOU
NESATENbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM HHAMBUAYATbHOW TPACKTOPUU OOpa30BaHUS W KUZHEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS:

CIOCOOHOCTBIO K HAMOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKMX OOBEKTOB, 3aJay, pEIIeHUI, pacCyKICHHH, YMEHHUIO BUJAETb
MaTEMaTU4YECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTel HAYYHOTI'O MO3HAHMS:

OpUEHTaleN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U OOLIECTBA, TIOHUMaHUEM
MaTeMaTUYEeCKON HayKH Kak c(epbl YeTIOBEUECKON AesITeIbHOCTH, ATANOB € Pa3BUTHS U
3HAUMMOCTH JJisi Pa3BUTHUS LMBWIM3AIMHM, OBJAJCHUEM S3bIKOM MaTeMaTHUKUd U
MaTEeMaTH4YEeCKOM KyJIbTypoH KakK CpEJCTBOM IO3HAHUS MHpA, OBJIAJCHHEM HaBbIKAMU
UCCIIEI0BATENIbCKON 1€ATEIbHOCTH;

6) ¢usuyeckoro BOCIHUTAHHUA, (POPMHPOBAHMSA KYJbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0J1aronoIy4usi:

TOTOBHOCTHIO MPUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEpECcax CBOETO 37J0POBbS,
BEJCHUS 370POBOTO 00pasza >KU3HM (340pOBOE NHUTAHUE, COANAHCUPOBAHHBIA PEXUM
3aHATHIA U OTIbIXA, peryJisipHas (u3ndeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HABBIKA
pedrexcuu, NpU3HaHUEM CBOETO MpaBa Ha OIHUOKY M TAaKOT'O JKe MpaBa APYroro 4ejoBeKa;

7) 3KOJIOTM4€CKOr0 BOCIIUTAHUSA:



OpUEHTalMell Ha NPUMEHEHHE MaTeMAaTH4YeCKUX 3HAaHUM A pelleHHs 3anad B
00J1acTH COXPAHHOCTH OKpY’KaloLled cpeibl, IUIAaHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX IIOCIIEICTBUH JUI OKPY’KAIOLIEH Cpeibl, 0CO3HAaHUEM IT100aJIBHOIO XapakTepa
HKOJIOTUYECKHUX MPOOIeM U MyTel X peLIeHus;

8) ajanTanuM K U3MEHSIOIIUMCS YCIOBUSAM COUMAJIBHON U PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, NMOBBIILICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 NPAaKTUYECKYIO EsTeIbHOCTh, B TOM YHUCIIE yMEHUE
YUUTbCA Yy APYTHX JIOJEH, MpuoOpeTaTh B COBMECTHOM NI€ATEIbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHLIMU U3 OIbITA APYTUX;

HEOOXOJMMOCTbIO B (OPMUPOBAHUM HOBBIX 3HAHUH, (QOpPMYyIHpPOBaTh HJIEH,
HOHATHUS, TUNOTE3bl 00 OOBEKTaX M SBJICHMSX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JIeHCTBUS, (POPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pe3ynbrare ocBoeHMs MpOrpaMMBbI 10 MaTEMATUKE HA YPOBHE OCHOBHOT'O OOIIETr0
oOpazoBanusi y obyuaromierocsi Oyayt chopMHUpOBaHbl MeTAaNpeIMeTHbIe Pe3yabTaThl,
XapaKTepU3YIOIIMECs OBJIAJICHUEM YHHUBEPCAJIbHBIMHU I103HABATEIBHBIMU JEHCTBUSMU,
YHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU NeHUCTBUSMU u YHUBEPCAIbHBIMU
PETYISATUBHBIMHU JICHCTBUSMH.

ITo3HaBaTebHBIC YHUBEPCAJIbHbIC YUeOHBbIE 1eiicTBUS
ba3oBbIe JJornuyeckue JaeicTBUA:

BBISBIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMAaTHYECKHX
O00BEKTOB, MOHATHUNA, OTHOIIEHHH MEXIYy MOHATHUSAMHU, (QOPMYIHUPOBATh ONpENEICHUS
NOHATUH, YCTaHABIMBATh CYIIECTBEHHBIH NpPHU3HAK KiIacCU(UKALMU, OCHOBAHHUS IS
0000111eHNs U CpaBHEHUS, KPUTEPUU IPOBOJIMMOTO aHAIIN34;

BOCIPUHUMATH, (DOPMYJIUPOBATH U MPEOOPa30BbIBATH CYKJIEHUS: YTBEPAUTEIbHbIC
U OTpULIATENIbHBIC, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M MPOTUBOpEUHs B
¢akTax, JaHHBIX, HAOTIOACHUAX M YTBEPKIACHUSX, MPEASIaraTh KpUTSPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JIeNIaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHUKHU, I€TyKTUBHBIX U MHTyKTUBHBIX
YMO3aKJIFOYEHUH, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

pazOuparh J0OKa3aTelbCcTBA MaTeMaTHUECKUX YTBEpXKIEHUM (mpsiMble U OT
NPOTHBHOT0), MPOBOJUTH CAMOCTOSITENIBHO J0Ka3aTelIbCTBA MaTEMaTHUECKUX (PaKTOB,
BBICTPanBaTh apryMEHTalUI0, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, IPUMEHATH METO/T
MaTeMaTU4YeCKON MHIYKINHU, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Croco0 perieHus y4uyeOHOH 3amaun (CpaBHUBATh HECKOIBKO BAapPHAHTOB
penieHusi, BRIOMpaTh HamboJee MOAXOIALIUN € YYETOM CaMOCTOSITENIbHO BbIAEIEHHBIX
KPUTEPHEB).

ba3oBble ncciieqoBarTebCcKie AeHCTBHA:



UCIIOJIb30BaTh BONPOCHI KAk HCCIENOBATEIbCKUNA HMHCTPYMEHT  IO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpEUHE, MpodieMy, CaMOCTOSITENEHO
yCTaHABIIMBAaTh MCKOMOE M JaHHOEe, (OpPMUPOBATh TUIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHUE;

MPOBOJUTH IO  CaMOCTOSITEJIbHO  COCTaBJICHHOMY  IUIAHY  SKCHEPHUMEHT,
UCCJIEIOBAaHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH  MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEX 1y cO00ii;

CaMOCTOSITEIbHO  (POpMyNHpOBaTh OOOOIIEHHUS W BBIBOJABI 1O pPE3yJibTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIEIOBAHMS, IKCIIEPUMEHTA, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKkKe BbIIBUTaTh
MPEANONI0XKEHHUS O €70 PA3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ undopmanueii:

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

BBIOMpATh, AaHATM3UPOBATh, CHCTEMATU3UPOBATh K MHTEPIIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUIOB U POPM MPECTABICHNUS,

BbIOMpaTh (hopMmy mpencTaBieHus HMHGOPMAIUU W WILTIOCTPUPOBATH pellacMbie
3aJla4y CXeMaMu, TuarpaMmmMamMu, HHOM TpaduKoi U UX KOMOWHAITUSMU;

OIICHUBATh HANIEKHOCTh HWHGOPMAIMU TIO KPUTEPUSIM, TMPEIIOKECHHBIM WU
c(hOpMyITHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKaTHBHBIE YHHBepcaJbHbIe y4eOHble 1elHCTBUS:

BOCTIPUHUMATHh W (HOPMYIUPOBATh CYXICHHS B COOTBETCTBHHM C YCIOBHSMH U
HEeNsIMA OOTIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUs 3a/1adl, KOMMEHTHUPOBATh
TIOJTyYCHHBIN Pe3yNbTaT;

B XOA€ OOCYXIEHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOJeMBbl, pelraeMoi 3a7adu, BHICKA3bIBaTh HJIEH, HAICICHHBIC HA TIOMCK PEIICHU,
COINOCTaBIATh CBOM CYXACHUS C CYXKICHUSIMH JpPYTUX YYacTHUKOB JIHAJIOTA,
0oOHapy>KMBaTh Pa3IMuMe W CXOJCTBO MO3UIUN, B KOPPEKTHOU dopme GOopMyIHpOBATH
pa3Horyacus, CBOM BO3PaKEHUS;

OpPEJCTABIATh PE3yJbTAaThl PpEIICHUs 3aJaud, HKCIEPUMEHTa, HCCIeI0BaHus,
MIPOEKTA, CAMOCTOSITETIFHO BRIOUPATh JOPMAT BBICTYIUICHUS ¢ YUETOM 33134 MPE3SHTAINN
¥ 0COOEHHOCTEH ayAUuTOpUH;

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIWBUIYaIbHON PaOOTHI
NpU peNIeHWH YYeOHBIX MaTeMaTHYECKUX 3aaad, NPUHUMATH IIe]b COBMECTHOMN
NeSITETbHOCTH, TUIAHWPOBATh OPraHU3aI[MI0 COBMECTHON paboTHI, pacmlpeaemsTh BUIbI
paboT, noroBapuBaThes, 00CYXKJaTh MPOLECC M pe3yibTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JIOACH;

y4acTBOBAaTh B TPYyNHNHoBbIX (opmax paboTel (oOCyxJeHus, OOMEH MHEHUl,
«MO3TOBBIE IITYPMBI» M HHBIE); BHITIOTHATH CBOIO YacTh pabOTHl U KOOPIAMHUPOBATH CBOU
NeHCTBUA C APYTUMHU WIEHAMH KOMAaHJbl, OLIEHUBATh KaYeCTBO pe3yJbTaTa U KauecTBO
CBOETO BKJIaJa B OOIIMU pe3yJbTaT MO KPUTEPUSM, CHOPMYIMPOBAHHBIM YYaCTHUKAMU
B3aMMOJICUCTBUSL.



PeryasiTuBHbIe yHUBepcaJbHbIe YUeOHbIe JeiicTBUSA
Camoopranuszanms:

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

CaMOCTOSITEILHO COCTABIISTH IUIAH, AJITOPUTM pPEIICHUs 3a/aydl (MJIM €ro 4acTb),
BBIOMpATh CHOCOO pemieHusT ¢ y4E€TOM MMEIOUIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAapHAaHThl PEIICHUH C y4ETOM
HOBOI HH(}OpMaIH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBII HHTEJJIEKT:

BJIQJIETh CIOcOOaMU CaMOMPOBEPKH, CAMOKOHTPOJIA IIpoliecca U pe3yJibTara
pEelIeHNs MaTeMaTUYEeCKOM 3a1a4n, CAMOMOTUBALIUU U pedIiekchy;

NpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTb IIPY PELIEHUH 33]Ja41, BHOCUTH
KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIHCTB, HAMJIEHHBIX OIMIMOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH TIOCTABICHHON LEIu U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHXKEHMSI WIM HEJOCTHKEHUS LENM, HaXOJIUTh
omurOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY;

BBIPA)KaTh AMOIIMH TPU U3YYCHHH MAaTeMAaTHYeCKHX OOBEKTOB M (PaKTOB, /1aBaTh
AMOLIMOHANBHYIO OLEHKY PELICHUs 3a/1a4H.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOydYarOIIMICS MOMYYUT CIEAYIOUIUME MPEIMETHBIE
pe3yJbTaThI:

Pacno3HaBath H3yuyeHHBIE T€OMETPUYECKHE (QUIYphI, OMPEACNATh UX B3aMMHOE
pacnojyiokeHue, n300paxaTh reoMeTpudeckue GUrypbl, BBIIOIHITH YEPTEKHU 1O YCIOBUIO
3anaun. MI3MepsATh TMHEHHBIE U YTII0BbIE BEIMYUHBI. PeliaTek 3a1auu Ha BBIYUCIICHUE JITTUH
OTPE3KOB U BEJINYMH YIJIOB.

JenaTth NpUKUIKY U OLICHKY JIMHEHHBIX U YIJIOBBIX BEIMYUH IPEAMETOB B pealibHOM
KHU3HHU, Pa3MEPOB NMPUPOAHBIX 00BEKTOB. Pa3nnuaTh pa3mepbl 3TUX 00BEKTOB MO HOPSAKY
BEJIMYMHBI.

CTpouTh 4epTekHu K TEOMETPUUECKUM 3a1a4aM.

[Tonb30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh MPU3HAKU U
CBOICTBA PAaBHOOEIPEHHBIX TPEYTrOJbHUKOB MPHU PELICHUHN 3a/ad.

[IpoBOANUTH TOTUUYECKHUE PACCYKACHUS C UCTIOJIb30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MpU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeAuaHbl, MPOBEAEHHONW K THUIIOTEHY3€ IPSIMOYIOJIBHOIO TPEYrOJIbHHKA, B PELICHUU
r€OMETPUUYECKUX 3a7ad.

Onpenensate MapauieIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE 00pa3yeT C
HUMU cekymas. OnpenensaTs NapajuleJbHOCTh MPSMBIX C IOMOIIBI) PaBEHCTBA
PACCTOSTHUI OT TOYEK OJHOM IPSIMOM 10 TOYEK APYrOU NMPSIMOM.

Pemats 3a1aun Ha kieT4yaton Oymare.

[TpoBOAUTH BBHIYMCIEHUS U HAXOJIWUTh YUCIOBbIE M OyKBEHHbIE 3HAUYEHUS YTJIOB B
F€OMETPUYECKUX 3aJadaX C MCIOJb30BAHMEM CYMMBI YIJIOB TPEYTOJIbHUKOB U



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

Brnaners monsituem reomerpuueckoro Mecra Touek (I'MT). Omnpenensts
OMCCEeKTpUCY YIJIa U CepeANHHBIN MEPIEHIUKYIISP K OTPE3KY KaK FeOMETPHUYECKUE MecTa
touek. Ilonb3oBaThcsi mMOHATHEM reomeTpuyeckoro wmecra Touek (I'MT) mnpum
JI0Ka3aTebCTBE TEOMETPUUECKUX YTBEPKICHUN U MPU PEIICHUU 3a]1ay.

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

BraneTs noHsATHEM ONKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e¢ neHtp. JlokaspiBaTh W MCHOIB30BaTh (aKThl O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYTroJbHUKA IEPECEKAIOTCS B OJJHOU TOUKE, U O TOM, YTO CEPEIUHHBIE IEPIEHAUKYIISAPBI
K CTOpOHAaM TPEyTOJIbHUKA NIEPECEKAOTCS B OJTHOM TOUKE.

Brnanerp mnoHsTHEM KacaTeNbHOM K OKPYXXHOCTH, II0JIb30BAaThCS TEOPEMOM O
NEPIEHIUKYISIPHOCTH KacaTeIbHOM M paaWyca, MPOBEIEHHOTO K TOYKE KacaHHs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYXHOCTH, MPOBEAEHHBIX U3 OJHOU
TOYKH, U IPUMEHSTH 3TO B PELICHUU T€OMETPUUECKHX 3a]1a4.

Jloka3pIBaTh U MPUMEHSTH NMPOCTEHIINE T€OMETPUUECKNE HEPABEHCTBA, IOHUMATh
UX MPAKTUYECKHUI CMBICIL.

[IpoBOAUTH OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHUSI C TOMOIIBIO LHUPKYIS U
JIMHEUKH.

K konmy oOyuenuss B 8 kJjacce o0yyaromuiics MOMYYUT CIEIYIOUINE MpEIMETHBIC
pe3ynbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BaTHCSA
UX CBOMCTBAaMH IPU PELICHUHM I'€OMETPUUECKUX 3a7ad. Pa3nmnuars NpU3HAKKA U CBOWCTBA
napajuiesiorpaMma, pom0a ¥ IpsIMOYTrOJIbHHUKA, JIOKa3bIBATh UX M YBEPEHHO MPUMEHSThH
IIPY pEIIEHUH FEOMETPUYECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOYKU MEpeceYeHHs] MeUaH TPEeyroiabHUKa (LIEHTpa Macc)
B PEILIEHUU 3a]a4.

Bragets moHsATHEM CpeqHEN JIMHUM TPEyroJbHUKA M TpaleluH, NPUMEHATh HX
CBOIICTBa MpHU pelIeHHH TeoMeTpuueckux 3anad. Mcmons3oBate Teopemy Paneca u
TEOPEMY O MPONOPILHUOHAIBHBIX OTPE3KaX, MPUMEHATh MX JUISl PEIICHUS NPAKTUYECKUX
3a/ay.

Pacno3HaBath HEHTPaTBbHO-CUMMETPUYHBIE (UTYPBI M HCIIONb30BAaTh UX CBOWCTBA
IpU PEIICHUH 3a/1ay.

Bnagerb TNOHATHSAMM MOAOOMS TPEYroJbHUKOB, Kodd¢uuueHTta moaodus,
COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX TPEYroJbHUKOB. MMeTh NpeacTaBiIeHHE O
npeoOpa3oBaHuM MOJ00US U 0 TOOOHBIX purypax. [lonb30BaTbest mpU3HAKaMU MOA00US
TPEYrOJbHUKOB IpU PELIEHUU T€OMETPUYECKMX 3anad. Jlokas3blBaTb WU INPUMEHSATH
OTHOUICHMSI TPOMOPIUOHATBLHOCTH B NPSIMOYTOJbHBIX TpeyroibHUKaX. [IpumMeHsTh
noo0ue B MPaKTUYECKUX 3a7a4ax.

BriBouTh 1 MCTIONB30BaTh MpoOCTElIMe (GOpMYIIbI AJS IJIOMIAAN TPEyroJbHUKA,
napajuienorpaMma, pom0a u Tpanenuuu. BeIaucisaTe (pa3IuyHbIMUA CIOCO0aMHU) TUIOMIATh
TPEYTrOJIbHUKA W TUIOHIAJM MHOTOYTOJNBHBIX (Guryp (mosp3ysich, TJe HEOOXOIUMO,



KaJBbKYJISTOPOM). 3HATh OTHOIIEHWE IUION[afed MOAOOHBIX (UTYp W TPHUMEHSTH INPHU
periennu 3aaa4. [[puMeHsTh MOTy4YeHHbIE YMEHHS B IPAKTUUECKHUX 3a/1ayax.

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

Bnageth moHsATHEM BIMCAHHOTO U LIEHTPAIBHOTO YTIJIa, YIila MEXKy KacaTelbHOU U
XOp/IOM, OMUCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHUKA M YeThIPEXYTOIbHHKA,
MPUMEHATh UX CBOMCTBA MPU PELICHUU 3a/1au.

[TpyMeHsTh OyYeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MaTeMaTUYECKHUe MOJENN
JUISl 337124 peaibHOU )KU3HU U TPOBOJUTH COOTBETCTBYIOIME BHIYMCIIEHUS C IPUMEHEHUEM
1o100MsI U TPUTOHOMETPUH (TIOJIB3YSCh, TJIe HEOOXOIUMO, KAIbKYJIISITOPOM).

K koHiy oOyuyeHus B 9 kyacce oOyyaroUIUiics MOJIYYHUT CIEAYIOIIME IMPEAMETHbBIE
pE3yJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKLUUU OCTPBIX YIJIOB, YMETh HAaXOJIUTh C HX
IOMOULIBIO  PA3JIMYHBIE  JIEMEHTHl  IPSAMOYTOJBHOIO  TPEYTrOJIbHMKA  («peleHue
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOUIbIO KaJbKYJISATOpA) JUIMHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAYCHHH.

[Tonp3oBaThest GopMyJaMH HOPUBEICHHST M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUIsI  HAxOXKJICHHMS COOTHOLIEHWHW MEXAY TPUTOHOMETPUYECKUMU
BEJIMYHNHAMU.

Jloka3pIBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHHYCOB, NPHUMEHATH HUX IS
HAXOXKJEHHs Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEIIeHUE TPEyroJIbHUKOBY), IpU
pelIEHNN TEeOMETPUUYECKUX 3anad. [IpuMEHSTh NOgydYeHHBbIE 3HAHUS IIPU PELICHUU
MIPaKTUYECKUX 3a7a4.

[IpuMeHATH TPUTOHOMETPHUIO B 3aJladyax Ha HAXOXKIAEHUE IUIOLIAJU, BBIBOIUTH U
BJIQ/JIETh  TPUTOHOMETPUYECKUMHU  dopMydamMu  JUIsl  IUIOINAAM  TPEyroJbHHKA,
napajienorpamMmma, pomoOa, TparenuH, BbIBOJUTh W NpUMEHATh (popmyrny [epona u
dbopMyIy AJIs IIOWAAHN BBITYKIIOTO YEThIPEXYTOJIbHUKA.

MMeTsb npeacTaBiieHUe O TOMOTETHH, IPUMEHSTD B IPAKTUYECKUX CUTYALMX.

Hcnonb3oBate TeopeMbl UeBbl 1 MeHenast npu pelieHny 3a1ay.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIAX, YIVIaX MEXKIY XOopAaMH (CEKyLUIMMH) U
yIJIe MEXAY KacaTeJIbHOM U XOPAOU MPU PELICHUU T€OMETPUUYECKUX 3a1a4. JloKa3pIBaTh U
IIPUMEHATh TEOPEMBI O IPOMU3BEICHUM OTPE3KOB XOpA, O IPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

Brnagetrs noHsATHEM KOOpJIMHAT Ha TUIOCKOCTH, paboTaTh ¢ ypaBHEHUEM MPSMOI Ha
IIOCKOCTU. BrajgeTs mMoOHATUSMU yriIOBOro Kod(dduiMeHnta M CBOOOJHOrO 4JieHa,
MOHUMATh UX T€OMETPUYECKHI CMBICI U CBSI3b YIIIOBOTO K03 (uiimeHTa ¢ Bo3pacTaHuemM
U yObIBaHUEM JHMHEWHONW (YHKUMU. YMETh pellaTh METOJIOM KOOpIMHAT 3aJauH,
CBS3aHHBIC C NAPAJUIECIBHOCTBIO M MEPHEHIUKYJSIPHOCTBIO IPSAMBIX, IEPECECUCHUEM
IIPSAMBIX, HAX0XKIEHHUEM TOUEK MEPECEUCHHUS.

BriBoauTh M BiIaieTh YpaBHEHHEM OKPYKHOCTHU. Mcronp30BaTh METON KOOpAUHAT
JUIA  HAaXOXXICHHUS TIePeceuYeHUil OKpYXKHOCTeH u mpsmbix. Branets Qopmynamu
paccTosiHUAs OT TOYKH A0 IPSMOM, IUIOIIAAM IapajuiejiorpaMma B KOOpAMHATaX, UMETh
NOHATHE 00 OpUEHTHPOBaHHON mIomann. I[lonb30BaThCs METOAOM KOOpPAMHAT Ha



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

Brnazners moHsTHEM BEKTOpa. YMETh CKJIAIBIBATH M BHIYATATH BEKTOPHI, YMHOXKATh
HAa 4YHCIIO, BJaJETh TMpaBUJaMU TpEYrojibHWKa U Tmapauienorpamma. BraneTs
NPaKTHYECKUMH HWHTEPIIPETAUSIMU BEKTOPOB. YBEPEHHO MOJB30BaThCS KOOPAMHATAMU
BeKTOpa. BianeTs cioxeHneM 1 BBIYUTaHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpa HA YUCIIO
B KOOpJUHATaX.

Nmets npenctaBienue o 6asuce (Ha INIOCKOCTH). PackiiagpIiBaTh BEKTOPHI IO Oa3uUCy .
PacknanpiBaTh BEKTOpPHl CHJI C TOMOIIBIO MPOCHUPOBAHUS W TPUTOHOMETPUUYECKHUX
COOTHOIICHUH. [I[puMEHATH MOTydeHHBIC 3HAHUS B MPOCTEHIINX (PU3NIECKHX 3ada4dax.

Bnagerb TOHATHEM CKaJspHOTO TPOU3BEIEHUS BEKTOPOB, IMOHUMATh €ro
T€OMETPUYECKUI CMBICT M YBEPEHHO IIOJIB30BATHCA €r0 BBIPAKEHHUEM B JIEKAPTOBBIX
KOOpAWHATaX. 3HaTh AMCTPHOYTHBHOCTh CKAISIPHOTO TPOU3BEICHUS M €ro CBS3b C
npoenupoBanueM. [IpUMEHATh CKalsipHOE MPOU3BEJCHUE BEKTOPOB I HAXOXKICHUS
JUIMH U yTJ10B. Pemats reomeTpuyeckue 3a1auu ¢ MOMOILBIO CKaJISIPHOTO MPOU3BEICHUS.
Hcnonb30BaTh CKalsipHOE MPOM3BEICHHE BEKTOPOB B allreOpandecKux U (U3MUECKHX
3a/1ayax.

BraneTs NOHATUSIMH MPAaBUILHOTO MHOTOYTOJIBHUKA, IJTUHBI OKPY>KHOCTH, IITUHBI
YT OKPYXKHOCTH M PaJUaHHOM MEphl yIiia, BRIYUCIATH IUIOMIA/b KPyra U ero 4acTew.
[lonnmate cMmbicn 4ywucna =n. [IpUMeHATH MONydeHHBIE YMEHHUS TIPH  PEUICHHU
MPAKTUYECKUX 33/1a4. 3HATh UCTOPUUECKHE CBEJACHHS 00 M3MEPEHUU JUIUHBI OKPYKHOCTH
U TUIOIIA/IU KpyTa.

HmeTs mipejcTaBlieHHe O MpeoOpa3oBaHUM IIJIOCKOCTH, O JABMKeHHsIX. Haxonutb
OCH, TICHTPBI CAMMETPHUH (PHUTYP, IIEHTPHI TOBOPOTA, HAXOAUTH KOMIIO3HUIIMY TIPOCTEHUIITIX
npeoOpa3oBanuii. [IpUMEHSTh ABMKEHHUS TUIOCKOCTH TIPU PEIICHUH TE€OMETPHUYECKUX
3aj1au.

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



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontpoapueie  TIpakTuueckue (undposbie)
NMPOrpamMMabl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI 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
MHOTOYTOJIbHHUKA https://m.edsoo.ru/78c146¢c4
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
6 wecra rouer Tootpoomnc 18 1 bubmmotera LIOK
) - https://m.edsoo.ru/78c146¢c4
MOMOIIbIO UPKYJIS U JIMHEHKH
7 [ToBTOpenue, 0600IICHNE, 10 | bu6nmuoreka LIOK
cUCTEMAaTHU3allNs 3HAaHUHU https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




8 KJIACC

Kosaun4yecTBO yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuUe pa3aesioB U TeM (undposwbie)
Kourpouabsubie IIpakTnueckue
n/n NPOorpamMMbIl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
. bu6mmoreka [IOK
I HeThIpEXyrobHHKH 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/a5cb98eb
4 Teopema IIudaropa u Hauana 18 1 bubanoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYTIbl U 4ETBIPEXYTOJIBHUKH, 20 1 bubanoreka [HOK
CBSI3aHHBIE C OKPYKHOCTBHIO 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 Kontposbnbie  [pakTiueckue (uu¢posbIe)
NMporpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
I Pernenye Tpeyronbuuikon 22 1 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 JImuHa OKPY>KHOCTH M TUIOIIA/Ib 16 1 bu6mmoreka 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 Komriectro tacon Hata JJleKTPOHHBbIE LN (POBbIE
n/ Tema ypoxka Bcer KonTpoabHbl IMIpakTH4ecku H3Yy4YeHH 0BPA30BATETLHBIC PECYPCHI
I 0 e paboThbI e padoThI s
Hcropus
1 BO3HUKHOBEHUS U 1 bubmoreka [IOK
pa3BUTHUS https://m.edsoo.ru/925af86b
T€OMETPUU
Havanbnbie
2 ?;)(I){;;;ISHH Touka 1 bubmmorexa [IOK
) ’ https://m.edsoo.ru/659¢c4331
mpsiMasi, OTPE30K,
nyd
Havanbnbie
3 ;Ieocl){;zl;nn Touka 1 bubmmorexa TIOK
) ’ https://m.edsoo.ru/20bae12a
npsiMasi, OTPE30K,
Iy
[Tonsitue 06
aKCHOMe, Teopeme, Bubmiorexa [[OK
4 AORASATCIBETEE, ! https://m.edsoo.ru/3d223477
OTIpeIeTICHUH,
CBOMCTBE, IPU3HAKE
Bzanmuoe
PaclIONOACEHHE bubnmnoreka [IOK
5 TOYEK Ha IPSIMOM. 1

N3mepenne miinHbI
OTpe3Ka,

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




PACCTOAHUC MCIKOY
TOYKaMH

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

bubmnorexa IJOK
https://m.edso00.ru/9¢500788

B3anmuoe
pacroJoKeHne
TOYEK Ha MPSMOM.
N3mepenue miinHbl
OTpe3Ka,
pacCcTosTHUE MEKIY
TOYKaMHU

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

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

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

[Tonynnockocts
yroa. Bune! yrios.
N3smepenne
BEJINYUH YTJIOB

bubnunoteka LIOK
https://m.edsoo.ru/21ce4ff2

10

11

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

BeprtukanbHeie u
CMEXKHBIE YTJIbL.

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

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




[TapannensHbie 1
MEePIEHINKYJIIPHBI
€ TIpsIMbIE

Beprtukanbsueie n
CMEXKHBIE YTJIbL.

bubmnorexa IJOK

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 lc_Ia;anne?IEHzle u bubmmorexa [TOK
https://m.edsoo.ru/84ee61de
MEePICHANKYJIISIPHBI
€ TIpsIMBIC
Beprtukanbueie u
5 | ooy B 10K
https://m.edsoo.ru/d04bb9c5
MEePIEHIUKYJISIPHBI
€ TIpsIMBbIC
16 buccextpuca yrna bubmmorexa TIOK
https://m.edsoo.ru/da5e003c¢
17 buccekrpuca yria bubmmorexa [TOK
https://m.edsoo.ru/557998af
18 buccexrpuca yrna bubamorexa TIOK

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




19

Jlomanas. Buner
JIoMaHbIX. J{muHa
JIOMaHOU

bubnmoreka [IOK
https://m.edsoo.ru/c84d7212

20

Jlomanas. Buast
JIoOMaHbIX. J{mrHa
JIOMaHOU

bubnmoreka [IOK
https://m.edsoo.ru/91fe52bc

21

22

MHOroyroJIbHUKH.

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

MHOI‘OYI’ OJIbHHUKH.

[Tepumerp
MHOTOYTOJIbHUKA.
Ilonsarue o
BBIITYKJIBIX U
HEBBIITYKJIbIX
MHOTOYTOJIbHUKAX

bubmmoteka [IOK
https://m.edsoo.ru/Oaab8dfc

bubnunoreka LIOK
https://m.edso00.ru/27b15065

23

24

MHOroyroJIbHUKH.

Ilepumerp
MHOTOYTOJIbHUKA.
ITonsiTue o
BBIITYKJIBIX U
HEBBIMYKJIBIX
MHOTOYTOJIbBHUKAX

MHOroyroJIbHUKH.

ITepumerp
MHOTI'OYTOJIbHUKA.

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

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




25

ITonsarue o
BBINTYKJIBIX U
HEBBIYKJIIBIX
MHOTOYTOJIbHUKaX

MHOTrOyTOJIBHUKH.
Ilepumerp
MHOTOYTOJIbHUKA.
ITonsTue o
BBIITYKJIBIX U
HEBBINYKJIBIX
MHOTOYTOJIbHUKAX

bubnunoreka [IOK
https://m.edsoo.ru/3e269ed8

26

NHcTpyMeHTHI 11
W3MEpPEHUN U
MMOCTPOEHUI

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

27

28

WNHcTpyMeHThI 11
U3MEPEHUN U
MOCTPOCHUI

KonTposnbnas
pabora 1o Teme
"Hauana
reOMEeTPHUH.
IIpocrenmmue
reoMeTpUYecKHe
burypsl u ux
CBOMCTBA.
N3smepenne
reOMETPUYECKUX

¢uryp"

bubmmoteka [IOK
https://m.edsoo.ru/26b0a806

bubnunoteka LIOK
https://m.edsoo.ru/aalb7981

29

Menuana,
OuccekTpuca u

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




BBICOTA

TPEYroJIbHUKA
Menuana,

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

31 PaBenctBo bubmnorexa IJOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8e04a02f
[IepBeIi1 1 BTOpOI

32 MIPU3HAKH bubamnoreka L{OK
paBeHCTBa https://m.edsoo.ru/0f5d60af
TPEYTOJIbHUKOB
[IepBeIi1 1 BTOpOI

33 MIPU3HAKH bubnmnoreka LIOK
paBEeHCTBA https://m.edsoo.ru/a56¢5a%b
TPEYTOJIbHUKOB
[IepBblii 1 BTOpOI

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

35 MIPU3HAKU bu6muotexa [OK
paBeHCTBa https://m.edsoo.ru/ffe06285
TPEYTOJbHUKOB
IlepBblii 1 BTOpOU

36 MIPU3HAKH bubnmnoreka [IOK
paBeHCTBa https://m.edsoo0.ru/79753cdf

TPEYTrOJIbHUKOB




PaBHOOenpeHHbIE

37 TPEYTOJIbHUKH U UX bubmorexa TIOK
P }v] https://m.edsoo.ru/c59fdae9
CBOWCTBA
38 | moeyromamma m BuGnrorera LIOK
P }v] https://m.edsoo.ru/7e10fb44
CBOWCTBA
| P Bunionsa LOK
pe}: https://m.edsoo.ru/1c2cc982
CBOWCTBA
40 H£3130H6ael< €HHOTO bubuworexa LIOK
P P https://m.eds0o.ru/480b3c40
TPEyTroIbHUKA
41 H;;I;SOI{;;( €HHOT'O bubmmorexa TIOK
p Ap https://m.edsoo.ru/bf564ab7
TPEyroIbHUKA
4 T:BeeT:fTE:HBHaK bubmmoreka [IOK
P https://m.edso0o.ru/b4229637
TPEYTOJILHUKOB
43 T:;g:fTEEHBHaK bubmmoreka [IOK
P https://m.edsoo.ru/7a899c49
TPEYTOJbHUKOB
m T:;sngggmHaK bubmmoreka [IOK
P https://m.edsoo.ru/41c75e54
TPEYTrOJIbHUKOB
@urypsl ¢ 0CeBOU
CUMMETPHUEH.
45 IIpiepsr bubmmoreka [IOK

CUMMETpPHH B
OKPYXaIOLIEM MHUPE

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




DuUrypsl ¢ 0CeBOU

o | ShmserDRch uGmorexa 110K
https://m.edsoo.ru/a48cf0cd

CUMMETPHHU B
OKpPYXaIoLIEM MUPE

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

TpeyronpHuKH

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

49 MIPU3HAKU bubnmnoreka [JOK
napaijiesIbHbIX https://m.edsoo.ru/2cd69381
IPSIMBIX
CaoilicTBa 1

50 MIPU3HAKH bubnmnoreka [IOK
MapajuIeIbHbIX https://m.edsoo.ru/75899b52
MPSIMBIX
CaoilicTBa 1

51 MIPU3HAKH bubnmnoreka [IOK
MapajuIeIbHbIX https://m.edsoo.ru/e0fde699
TIPSIMBIX
CaoiicTBa 1

57 MIPU3HAKU bu6muotexa [IOK
MapajuieIbHbIX https://m.edsoo.ru/74e8bd74
TPSIMBIX
CaoiicTBa

53 MIPU3HAKU bu6muotexa [IOK
napajyieabHbIX https://m.edsoo.ru/070fd7db

IIPSIMBIX




CBolicTBa 1

54 MIpU3HAKHU bubnuoreka [IOK
napaijiesIbHbIX https://m.edsoo.ru/5¢90c339
IPSIMBIX

55 Cymma yrIioB bubmuoteka [IOK
TpPEYroJbHUKA https://m.edsoo.ru/d1dcaScd

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

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

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

59 MHOT'OYT'OJIbHUKA U bubnmnoreka [IOK
CyMMa BHEIIHUX https://m.edsoo.ru/a3dd667f
YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA
CyMMa BHYTPEHHHX
YIJIOB

60 MHOT'OYT'OJIbHUKA U bubnmnoreka [IOK
CyMMa BHEIIHUX https://m.edsoo.ru/e638a510
YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHHKA
CyMMa BHYTPEHHUX
YIJIOB

61 MHOT'OYT'OJIbHUKA U bubnmnoreka [IOK

CyMMa BHCHIHUX
YTJIOB BBIITYKJIOT'O
MHOT'OYTOJIbHHKA

https://m.edsoo.ru/b75edeOe




KonTposnbHas
pabora 1o Teme

62 "[TapamienbHOCTD. bubmorexa IIOK
CyMMa yTIIoB https://m.edso0.ru/40947485
MHOTOYTOJIbHHKA"
[Ipu3nakn

63 paBeHCTBa bubnmoreka [IOK
MPSIMOYTOJIBHBIX https://m.edsoo.ru/330d63ff
TPEYTOJIHLHUKOB
[Ipu3naku

64 paBeHCTBa bubnmoteka LIOK
MPSIMOYTOJIBHBIX https://m.edsoo.ru/0Oel544dc
TPEYTOJIbHUKOB
Heprenmxysp u bubmmoreka [IOK

65 HAKITOHNAS https://m.edso00.ru/95731000000000

0

CBoOICTBO MeAMaHBbI
MPSIMOYTOJIBHOTO

6 Tgeymﬁmma Bu6anorexa [IOK
i — ;( https://m.edsoo.ru/b34a450e
TUIOTEHY3¢e
CBOMCTBO MeHAHBI
MPSIMOYTOJIBHOTO

67 TII))GYFO}J]'II)HI/IKa bu6muotexa [IOK
HpOBEEHHO ;{ https://m.edsoo.ru/83fabf79
TUIOTEHY3€
[IpssMOyTOIBHBIN

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

IpaycoB




69

70

71

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

CooTHOIIECHHUS
MEXIy CTOPOHAMU
U yriaMu
TpEyTroJbHUKA

bubnmoteka [IOK
https://m.edsoo.ru/aec6d443

bubmnorexa IJOK
https://m.edsoo.ru/95db41£7

bubmmoteka [IOK
https://m.edsoo.ru/5ea388d0

72

HepagenctBo
TPEYrOJbHUKA.
HepagenctBo o
JUIMHE JIOMaHOH

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

73

74

75

Hepasenctso
MEXKITY
MEePIEHANKYIIIPOM
Y HAKJIOHHOM.
Paccrosnue ot
TOYKHU 10 NPSAMOU

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

OKpyKHOCTb,
XOpBI U

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

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

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




76

JMAMETPBI, UX
CBOMWCTBa

OKpY’>XKHOCTB,
XOpJbI U
JTUaMETPBhI, UX
CBOICTBA

bubmnorexa IJOK
https://m.edsoo.ru/02406d49

77

78

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

B3aumnoe
pacmookKeHnue
OKPYKHOCTH U
MPSIMO.
Kacarennnas u
CeKyIas K
OKPYKHOCTH

bubmmoteka [IOK
https://m.edsoo.ru/00d222d9

bubnunoreka LIOK
https://m.edsoo.ru/4f8753bb

79

80

Bzaumnoe
pacIoIOKEHNE
OKPYXHOCTH U
MIPSMOM.
KacarenpHas u
CeKyIas K
OKPYKHOCTH

OKpy’KHOCTB,
BITMCAHHAS B yTOJI

bubnmoteka [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 TOYEK Ha
IUIOCKOCTH

bubnmoreka [IOK
https://m.edsoo.ru/f019e49b

bubmnorexa IJOK
https://m.edso00.ru/9bdd6b63

83

84

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

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

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

85

OnucanHas
OKPY’KHOCTb
TPEyTrOJbHUKA, €€
LEHTP

bubnunoteka LIOK
https://m.edsoo.ru/c96254¢e9

86

Meton
FeOMETPUYECKUX
MECT TOYEK IMPH
pelIeHun
F€OMETPUYECKUX
3a71a4

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




87

88

89

90

Meton
reOMETPUUYECKUX
MECT TOYEK ITPHU
pelIeHnn
FEOMETPUYECKUX
3aJa4

Meton
F€OMETPUYECKUX
MECT TOYEK IPHU
pelIeHnn
F€OMETPUYECKUX
3aja4

Meton
FEOMETPUYECKUX
MECT TOYEK MpH
pelieHun
F€OMETPUUYECKUX
3a71a4

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

bubmnorexa IJOK
https://m.edsoo.ru/784342d1

bubmmoteka [IOK
https://m.edsoo.ru/05853a22

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

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

91

O6ocHOBaHUS
MPOCTEUIIINX
MMOCTPOEHHUM, 3TAIbI

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




92

3a/1a4d Ha
MIOCTPOEHUS],
pelieHue 3a1a4d Ha
MIOCTPOEHHE
LHUPKYJIEM U
JIMHEMKOU
KonTposnbHas
pabora 1o Teme
"OKpY>KHOCTb.
I'eomeTpuueckue
MecTa TOYEK.
[Toctpoenus ¢
MTOMOIIBIO UPKYJIS
Y TUHEHKH"

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

93

94

[ToBTOpEHME N
00001IeHHE.
Pemenue 3amauy,
WILTIOCTPUPYIOITUX
CBSI3U MEXKTY
Pa3IMYHBIMU
TeMaMH Kypca

IToBTOpEHME N
00001IeHHE.
Pemienue 3anay,
WJUTFOCTPUPYIOIIHNX
CBSI3U MEXKIY
pa3IUYHBIMU
TeMaMH Kypca

bubnuoreka LIOK
https://m.edsoo.ru/fOe38fa3

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

95

IToBTOpEeHUE N
o0o01ieHue.

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




Pemenue 3anauy,
WUTIOCTPUPYIOITUX
CBSI3H MEXKITY
Pa3IMYHBIMU
TeMaMH Kypca

96

97

IToBTOpEeHUE M
00001IEHME.
Pemenue 3amay,
WUTIOCTPUPYIOIIUX
CBSI3U MEXIY
pa3IMYHBIMU
TeMaMHU Kypca

[ToBTOpEHUE N
00001IeHME.
Pemienue 3anay,
WILTIOCTPUPYIOIITUX
CBSI3U MEXKTY
Pa3IMYHBIMU
TeMaMH Kypca

bubmmoteka [IOK
https://m.edsoo.ru/a4f457ea

bubnunoreka LIOK
https://m.edsoo.ru/07e567¢el

98

99

[ToBTOpEHUE N
00001IeHHE.
Pemienue 3anauy,
WJUTFOCTPUPYIOIIHNX
CBSI3U MEXKIY
pa3IUYHBIMU
TeMaMH Kypca

IToBTOpEeHUE N
00001IeHHE.
Pemienue 3anay,
WJUTIOCTPUPYIOIIHNX

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

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




CBSI3U MEXKIY
pa3TUYHBIMU
TeMaMH Kypca

100

101

102

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

Hrorosas
KOHTPOJIbHAS
pabora

[ToBTOpEHUE N
00o01IeHwmeE.
Pemienue 3anay,
WILTIOCTPUPYIOIITUX
CBSI3U MEXKTY
Pa3TMYHBIMU
TeMaMH Kypca

bubmnorexa IJOK
https://m.edsoo.ru/c60d778a

bubmmoteka [IOK
https://m.edsoo.ru/fd50754a

bubnunoreka LIOK
https://m.edsoo.ru/971{7836

OBUIEE KOJIMYECTBO
YACOB IIO
I[TPOIT'PAMME

102




8 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
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/0Odbbebfb
3 [Tapannenorpamm, ero 1 bubanoreka [JOK
NPU3HAKU U CBOMCTBA 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
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/4823807b
6 xoupon i mponans |1 bubmmotera LIOK
Elp ’ P https://m.edsoo.ru/8abc88a8
CBOMCTBa
7 oo s Butmioexa LIOK
npar, P https://m.edso0.ru/d6a662c9
CBOMCTBa
3 SIZ[MZYFOHBHHK’ p;?m’ 1 bu6mmorexa HOK
pazpat, wx NpHSHAKH # https://m.edsoo.ru/21884952
CBOMCTBa
,  [lpmoyrommmcpous, buGorera LIOK
s )fp T X NpH3Hard | https://m.edsoo.ru/a6373aa?2
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
Tpamnemnus, e€ CBoicTBa U https://m.edsoo.ru/d61aa9d?2
IPU3HAKH
Tpanenusi.

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

14 [IpsimoyronbpHas Tpaneuus bubmorexa TIOK

https://m.edsoo.ru/3375¢8f3

15 Cpenssist IMHAS TpaTICINH bubmmorexa LHOK

https://m.edsoo.ru/7963a7t5
bu6mmoreka IIOK

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

bu6mmoreka [IOK

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

18 z;e)glr)[zh[/)[EI/?OHaanmx bubmorexa TIOK

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

20 LleHTp Macc TpeyroibHUKa bubmmorexa [JOK

https://m.edsoo.ru/9cbcf96¢c

1 [enTpasibHO- bubnuoteka [IOK

CUMMETPHYHBIE (QUTYPBHI

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




KounTponsHas padora o

” Tene bu6mmoreka [IOK
" . " https://m.edsoo.ru/bed0f913
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
’3 [Tpuznaku nogoous bubanoreka [HOK
TPEYTOJIbHUKOB 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 DEIICHIH TIPAKTHHCCKHIX https://m.edsoo0.ru/d97bf297
3a1a4
[Tpumenenue nmogobus mpu 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
3a/1a4
[Tpumenenune nmonodus npu Bbu6nuoteka IJOK

35 PEIIECHUH NPAKTUIECKUX https://m.edsoo.ru/8717eeba
3a/1a4
[Tpumenenune nonodus npu Bbubmmotexa [JOK

36 PCHICHUN ITPAKTHICCKUX https://m.edsoo.ru/d9159d9d
3aaa4
BBenenune nmousatus bubnuoreka IJOK

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

33 KoHTtponpHas pabora 1mo bubanoreka [JOK
teme "[logobue" https://m.edsoo.ru/89¢3236d
[TonsaTue miaomamy. bu6mmoreka [IOK

39 CaoiicTBa monaaei https://m.edsoo.ru/7af5b92e
reoMeTpuuecKkux puryp
ITonsiTHe MTOmIA TN, bubnuoreka [JOK

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

41 CroiicTBa miomaei https://m.edsoo.ru/6004265a
reOMEeTpUYecKuX QuUryp
[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,
napajuiesiorpamMmma, pomoa
U Tpareuuu

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

bubnuoreka [IOK
https://m.edsoo.ru/9732274d

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

46

[Ipocreiimue popmMyibl
JUTSI TUTOTIA A
TPEYTOJbHUKA,
napasuieniorpaMmma, pomoa
U Tparenuu

bu6mmoreka IIOK
https://m.edsoo.ru/0b18fc61

47

48

[Tpocreiine popmyibl
JUTS TUTOIIATH
TPEYTOJIbHUKA,
napasuiesniorpaMmma, pomoa
U Tpanenuu

[Ipocteiimue Gpopmyast
JUTSL TLTOTLA U
TPEYTOJIbHUKA,
napajieorpaMma, pomoa
U Tpanenuu

bu6nmmoreka LIOK
https://m.edsoo.ru/eb691e04

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




[Ipocreitmme Gpopmysl
JUTS TUTOLATU

bu6anorexa IIOK

49 TPEYTOIIbHAKE, https:/m.edsoo.ru/c35£544d
napajuieJorpaMma, pomoa
U Tparenuu
[Tpocreiine Gopmyibl
50 fg:;gi?;lffa bubnuoreka [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 IInomaay mogo0HBIX bu6nmoreka [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/7f63127
56 | Tiawrops not pomonm Buaorexa LIOK
https://m.edsoo.ru/4829510
MPAKTUIECKUX 3a/1a4
57| Tiaurops nps pomons Bumorexa LIOK
https://m.edsoo.ru/a9tbd79b
MPAKTUIECKUX 3a/1a4
[IpumeHeHne TeopeMbI
58 Hfl(l)aropa npu pepmeHHH bubmmorexa [TOK

IMPAKTUYICCKHUX 3a/1a4

https://m.edso0.ru/396250fc




[TpumeHeHre TeopeMbl

59 [Tudaropa npu perneHun butmiorexa HOK
pa IIpH p https://m.edsoo.ru/ec94e892
HPaKTHYECKUX 3312
60 | Tiparopa mon potnr pubmorera HOK
pa IIpH p https://m.edsoo.ru/cb69a01 1
IPaKTHYECKUX 3312
61 EITPC;IEEEIHBHEH;?;ZH?‘I:HLHOM butmaorexa LIOK
p pAMOY https://m.edsoo.ru/012ee582
TPEYTOJIbHUKE
0 [IponopumoHanbHbIe Bu6nmoreka [JOK
OTPE3KH B IIPSIMOYTOJIEHOM https://m.edsoo.ru/al5549ea
TPEYrOJILHUKE
63 EITPZI;EEHBHEH:E[ZHT: bHOM bubmaorexa LIOK
p pAMOYTON https://m.edsoo.ru/lecbc886
TPEYTrOJILHUKE
64 ingzﬁuBﬂgH:fazH?:anOM buGmuoreia LIOK
p PAMOY https://m.edsoo.ru/c0dc264b
TPEYTrOJILHUKE
65 EPZIEEEHBHEH;&ZH?;HBHOM butmiotexa HOK
p pAMOY https://m.edsoo.ru/861dfd7f
TPEYTOJIbHUKE
o HpOHEpHI/IOHaHBHHe Bu6norexa [OK
OTPE3KH B IIPSIMOYTOJIEHOM https://m.edsoo.ru/c024ef14
TPEYrOJIbHUKE
Cunyc, KOCUHYC, TAHTE€HC
67 Y KOTAHT'€HC OCTPOro yIia bubmunorexa [IOK

PSAIMOYTOJIBHOTO
TPEYTrOJIbHUKA

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




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

bu6mmoreka [IOK

08 IPSIMOYTOJIBHOTO https://m.edsoo.ru/f089efb9
TpPEeyroJbHUKA
CuHyc, KOCUHYC, TAHTE€HC
69 ¥ KOTaHI€HC OCTPOro yria bubanoreka LHOK
MPSIMOYTOJIbHOTO https://m.edsoo.ru/b41c¢27f9
TPEYTroJIbHUKA
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 tewe MTeopens Mgarops Butmorexa LIOK
" https://m.edsoo.ru/a9db1f7a
Y Hayvajia TPUTOHOMETPHUH
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
LIEHTPaJIbHBIC YIJIbI 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
73 Yrois MexXy KacaTelIbHOU bu6muorexa [IOK

1 XOpAOH

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 BnucanHble U onIMCaHHBIE bubnuoreka [IOK
YEeTHIPEXYTOIBHUKU https://m.edsoo.ru/aabclad6
s | ootmaopane BiGmores 10K
. https://m.edsoo.ru/fe14a853
YETHIPEXYTOIBHUKA
o | Cotmaopane BiGmorsa 10K
N https://m.edsoo.ru/60435d9b
YEThIPEXYTOIbHUKA
gy | oot wnprnac o LOK
N https://m.edsoo.ru/cf9e646f
YEThIPEXYTOIbHUKA
o | oot wnprnac Bunionsa LOK
N https://m.edsoo.ru/0b0501a3
YEThIPEXYTOIbHUKA
37 B3aumHoe pacnionoxenue bubanoreka [JOK
JIBYX OKPYKHOCTEHN https://m.edsoo.ru/420d844e
38 B3anmnoe pacrionoxxenue bu6mmorexa [HOK
JIBYX OKPYXHOCTEMN https://m.edsoo.ru/42da8612
89 Kacanue oxpyxxHocrei bubmmorexa OK
https://m.edsoo.ru/4cbf4{f9
90 Kacanue oxpyxHocTei bubmorexa HOK

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




91

92

93

OO01me KacaTelnbHbIE K
JIBYM OKPYKHOCTSIM

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

[ToBTOpEHKE U
0606menue. Permenue
3a7a4, WUTFOCTPUPYIOIINX
CBSI3U MEXY pa3IMuYHbIMU
TeMaMH Kypca

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

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

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

4

95

96

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

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

[ToBTOpEeHUE U
00o0menune. Pemenne
3a/1a4, UUTFOCTPUPYIOIINX
CBSI3U MEX]Ty Pa3IUIHBIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.eds00.ru/6d05bcd8

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

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

97

IToBTOpEHME U
00001menue. Pemenue
3aj1a4, 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

[ToBTOpEHKE U
0606menue. Permenue
3a7a4, WUTFOCTPUPYIOIINX
CBSI3U MEXY pa3IMuYHbIMU
TeMaMH Kypca

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

bu6anoreka IIOK
https://m.edso00.ru/0f5b4b87

100

101

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

Hrorosas KOHTpoOIBHAS
paborta

bu6mmoreka [IOK
https://m.edsoo.ru/7942fc3c

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

102

[ToBTOpEeHUE U
006061mmeHue. Permenue
3a/1a4, UWUTFOCTPUPYIOIIHNX
CBSI3U M@Ky pa3IMuHbIMU
TeMaMH Kypca

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

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




9 KJIACC

KoaudecTBo 4acoB

DJIeKTPOHHBbIE MU(PPOBbIE

Ne Jara
Tema ypoka Kontpoabubie IIpakTunueckue o0pa3oBarTe/ibHbIE
n/n Bcero U3y4YeHMs
padoThI padoThI pecypchl
1 Cunyc, KOCUHYC, TAHTEHC 1 bubnuoreka [IOK
yrioB oT 0 mo 180° https://m.edsoo.ru/33005d2b
2 ”(l‘)p(i/IHI‘O()]i{Ij)?\feTpH‘{eCKOG 1 bubmorexa TIOK
https://m.edsoo.ru/aba8dd52
TOKJIECTBO
3 @opMyIIbl IPUBEICHUS 1 bubmmorexa TIOK
https://m.edsoo0.ru/98813486
4 dopmyJibl IPUBEIACHUS 1 bubmmorexa OK
https://m.edsoo.ru/e00324ad
5 Pemenue TpeyroibHUKOB. 1 bubanoreka [JOK
Teopema KOCUHYCOB https://m.edsoo.ru/9738e456
6 Pemrenne TpeyroiapHUKOB. 1 bubanoreka [HOK
TeopeMa KOCMHYCOB https://m.edsoo.ru/d934a6e6
7 Teopema cuHyCcOB 1 bubmmorexa [TOK
https://m.edsoo.ru/820ebf06
8 Teopema cuHycOB 1 bubmorexa TIOK
https://m.edsoo.ru/000dd68f
Pemenne npaktuyeckux
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 3aJ1a4 C UCIOJIb30BAaHUEM bubamnoreka [JOK
TEOPEMbI KOCUHYCOB U https://m.edsoo.ru/66b247d5
TEOPEMbI CHHYCOB
Tpuronomerpuyeckue

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

14 bopMyITBI 15 MO bu6mmoreka IIOK
TPEyroJIbHUKA, https://m.edsoo.ru/3479efa2
napajieaorpamMmma
Tpuronomerpuyeckue

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

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

bu6mmoreka IIOK
17 ®opmyna I'epora https://m.edsoo.ru/ad8e9d59
18 ®opwmyina ['epona bubmmorexa ITOK

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




bu6mmoreka [IOK

19 ®opuyma Fepoia https://m.eds00.ru/03b9324c
o | Doy momam BuGmorexa LOK
N https://m.edsoo.ru/e20462b0
YEeTBIPEXYTOJIbHUKA
jo | Doy moma BuGmorexa LOK
! https://m.edsoo.ru/1b3f8284
YEeThIPEXYTOJIbHUKA
2 iﬁ;g;:f;?ﬂg abora 1o bubanoreka [JOK
" 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 mpou3BeieHUN bubanoreka [HOK
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
7 TeopeMbl 0 IPOU3BEACHUN bubanoreka [JOK
OTPE3KOB CEKYIIUX https://m.edsoo.ru/ccdb3092
78 Teopema o kBagpare bu6mmorexa [HOK
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/a463c1bc
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
TPEYrOJIbHUKOB
YpaBHeHHE IpsIMOU HA
MJIOCKOCTH. YTIIOBOM
2 Kg;)((f) q)‘g’me;; EO ° Bu6moreka [JOK
N https://m.edsoo.ru/2dctad6b
CBOOOHBIN YJIEH, X
T€OMETPUYECKHAN CMBICIT
VYpaBHEHHE NPAMON Ha
36 Eg;;;ﬁ;gfﬁomﬂ bubanoreka [JOK
N https://m.edsoo.ru/fa4fb1b3
CBOOOIHBIN YJICH, UX
F€OMETPUUECKUN CMBICIT
[TapaitenbHOCTD M
37 NEPIEHIUKYISIPHOCTh bubanoreka [HOK
HpSIMBIX (Y4epe3 yriioBOU https://m.edsoo0.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 Kiggzii;zaia HOPaISITI/Ie 00 Bubmaorexa IIOK
T https://m.edsoo.ru/19f84dae
OPUECHTUPOBAHHOM
TJIOIIA N
[IpumeHneHne meTona
o | o B 10K
https://m.edsoo.ru/7b10a3a5
OPHEHTHUPOBAHHBIX
TEOMETPUUECKHUX 3a]ja4ax
44 KonTponsHas padora o bubanoreka [HOK
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
TPEYTOJIbHUKA U https://m.edsoo.ru/193ca346
napajiesorpaMma
Cno)xeHHe 1 BhIYMTaHUE
47 BEKTOPOB — IpaBuja bu6mmorexa [IOK
TPEYTOJIbHUKA U https://m.edsoo.ru/01d8ebal
napajiesorpaMma
48 YMHOXEHHE BEKTOpa Ha bubnuoteka [IOK

quCJI0

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.edso00.ru/c492667b
KOOpJAMHATaX
CnoXeHHE U BRIYUTAHUC
51 BEKTOPOB, YMHOKECHHE bubamnoreka [JOK
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 110 6a3ucy
54 | mmacmor), Pamemen. Bu6miorera LIOK
) https://m.edsoo.ru/cfe5295¢
BEKTOPOB 110 6a3ucy
55| rmommotre). Paomerns Buorexa LIOK
) https://m.edsoo.ru/el1a50237
BEKTOPOB 110 06a3ucy
CkansipHO€ MPOU3BECHNE
56 1]?:;(:4?321:0)1;1116(:1(141‘& 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 MIPOM3BEICHUSI BEKTOPOB bu6mmoreka [IOK
JUIA HaXOXKIEHUS JUTUH 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 | Moo Busorsa 10
https://m.edsoo.ru/e572abc0
CKaJISIPHOTO MPOU3BEICHUS
o | e oo B orsa 10K
https://m.edsoo.ru/75a5e4a7
CKQJISIPHOTO MPOU3BEACHUS
64 KonTponsHas padora no bubanoreka [HOK
Teme "Bektops!"” https://m.edso0.ru/55678a9d
65 ggg::;?:;ianH 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
MHOTOYTOJIBHHKH, https://m.edsoo.ru/9f7cc71d
BBIYHCIIEHHUE UX DIIEMEHTOB

63 Hpasubrere bu6mmoreka [IOK
MHOTOYTOJIBHHKH, https://m.edsoo.ru/al 6f6e98
BBIYHCIIEHHE UX DJIIEMEHTOB

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

70 Yucio © 1 jmHa bu6mmoreka [IOK
OKPYKHOCTH https://m.edsoo.ru/825e73c7

7 bu6anoreka IIOK
Jlmana fyr OKpyKHOCTH https://m.edsoo.ru/3¢298319

79 bu6anoreka IIOK
Hmiia 1yri OKpYKHOCTH https://m.edsoo.ru/4eb621{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

s SJICMEHTOB (CeKTOpa https://m.edsoo.ru/b73a7f0b
CErMEHTA)

[Lnomans Kpyra u €ro bubmorexa [JOK

76 DIIEMEHTOB (CCKTOpa M https://m.edsoo.ru/10a2b760
CErMEeHTa)

[Tnomane xpyra u €ro bu6mmoteka [JOK

77 SIICMCHTOB (CEKTOpa 1 https:/m.edso0.ru/0d98bb54
CErMeHTa)

73 Beluucnenue nepumMeTpon bubanoreka [HOK

U miomaaen 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 | S rue B orsa 10K
DY https://m.edsoo.ru/0353¢638
TJI0IIAb KpyTa
81 [lenTpanbHas CUMMETPHUS bubmmorexa OK
P P https://m.edsoo.ru/e63{f8f2
32 LenTpaibHO- bubnuorexa [IOK
CUMMETPHUYHBIE (PUTYPBI https://m.edsoo.ru/5dbbfd 1f
bubnuoreka [IOK
83 Hosopor https://m.edsoo.ru/a59548ae
bu6mmoreka IIOK
84 Ocepast cHMMETpHA https://m.edsoo.ru/de5£1903
[ToBTOpEHME M
g | comememe bmeme B orsa 10K
Aad, PHPYIOTH https://m.edsoo.ru/46bcel28
CBSI3U MGy Pa3IMUHBIMU
TeMaMH Kypca
. ®durypsl, CI/IMMGTﬁH‘IHBICV Butmiorexa [[OK
gzﬁocmem"“’ HeroTopou https://m.eds00.ru/a6b0094b
87 [TapamnensHBIN IEpEH bubmaorexa LOK
paiict PEHOC https://m.edsoo.ru/3b681983
38 ITonaTre ABMKEHUS U €TI0 bu6nuoreka LIOK

CBOMCTBa

https://m.edsoo.ru/4bda&9ea




bu6mmoreka [IOK

82 PapencTso duryp https://m.edsoo.ru/aba7d464
IIposiBieHNsS CUMMETPHUU B
90 HIZI))I/IpO)J;e YKUBOIIACH ’ Bubmmorexa [OK
’ ’ https://m.edso00.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
93 ;)Sz([)ftfl ;ii;ciepuégziemnx bubmmorexa [TOK
’ https://m.edsoo.ru/c58e409e
CBSI3U M@Ky Pa3IMUYHBIMU
TeMaMH Kypca
[ToBTOpEHME M
94 ;’S;f;l ;iﬁ;;i)ﬁgl;iemnx bubmorexa IIOK
’ https://m.edsoo.ru/54d14267
CBSI3U MEXY Pa3IuYHbIMU
TeMaMH Kypca
IToBTOpEHME U
95 ;)Sz;,)eifl Eiﬁféci;ﬁgl;fmnx bubmorexa IIOK
’ https://m.edsoo.ru/a78455¢c5
CBSI3U M@Ky Pa3IMUYHBIMU
TEMaMH Kypca
IToBTOpEeHME U
96 O606HII;HI/I6. Penrenue bubmaorexa LOK

3a]1a4, WJUTFOCTPUPYIOIIHNX

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

[ToBTOpEHKE U
0606menue. Permenue
3a7a4, WUTFOCTPUPYIOIINX
CBSI3U MEXY pa3IMuYHbIMU
TeMaMH Kypca

bu6mmoreka [IOK
https://m.edso0o0.ru/6383d98a

bu6anoreka IIOK
https://m.eds00.ru/89c¢5365f

99

100

101

102

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

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

HTorosast KOHTPOJIbHAS
paborta

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

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

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

bu6nmmoreka LIOK
https://m.edsoo.ru/073bcf5d

bu6nmuoreka [IOK
https://m.edsoo.ru/1852817¢
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IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJHLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMU ITPOI'PAMMOBI

7 KJIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

6

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

I'eomeTpus

6.1

PacriozHaBath M3yyeHHBIE T€OMETPUUECKHE (PUTYpBI, ONPENEATh
UX B3alMHOE pACIOJIOKEHHE, H300paxaTb T'eOMETPUYECKUE
(Gurypsl, BBINOJIHATH YEPTEKU MO YCIOBHIO 3anaud. M3mepsaTh
JIMHEWHBbIC U YIJIOBBIE BEJIMUMHBL. Pemare 3a1ayu Ha BBIYUCIICHUE
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

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKUM 3aladaM

[Tonb3oBaTbCs [IPU3HAKAMHU paBeHCTBA TPEYTOJIbHUKOB,
WCIIOJIb30BaTh ~ MPU3HAKM 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

OnpenensaTs napamuieIbHOCTD IPSIMBIX C TOMOIIBIO YTJI0B, KOTOPBIE
o0pasyeT ¢ HUMH cekyInas. Onpenensars napaielbHOCTh MPSMBIX
C TIOMONIBIO PABEHCTBA PACCTOSAHUN OT TOYEK OJHON MPsIMOM 10
TOYEK APYrou MpsAMOu

Pemats 3a1aun Ha KeT4aToit Oymare

[IpoBOANTH BBIYMCIEHUS M HAXOAWUTh YUCIOBbIE W OyKBEHHBIE
3HAQYEHHUS YIJIOB B T€OMETPUUYECKHMX 3aJayax C MCIOJb30BaHUEM
CYMMBI yTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbBHUKOB, CBOMCTB YTIJIOB,
00pa30BaHHBIX NPU MEPECEYCHUH IBYX MapauICIbHBIX TMPSMBIX
cekyllel. PemaTte nmpakTudecKkue 3a1a4 Ha HaX0XKJACHUE YIII0B

6.10

Brnanerp mNOHATHEM TIe€OMETPUYECKOrO MeCTa TOYEK. YMETh
OTIpeNeNsITh OMCCEKTPHUCY yIla U CePeIMHHBIA MEPHEHIUKYISP K
OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK




6.11

6.12

DopmMynUpOBaTh ONPEAECIEHUS OKPYXHOCTH W Kpyra, XOpAbl U
JMaMeTpa OKPYKHOCTH, ITOJb30BaTbCSI WX CBOMCTBAMH. Y METh
IPUMEHSTH 3T CBOWCTBA IIPH PELICHUN 3a/1a4

Bianers noHATHEM ONMCAHHOM OKOJIO TPEYT'OJIbBHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ neHTp. Ilonap3oBaTbcs (akTaMu O TOM, YTO
OMCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MEPECeKalOTCsl B OJTHOM TOUKE,
U O TOM, YTO CEpPEAVHHBIE IEPIECHIUKYJSIPBl K CTOPOHaM
TPEYTOJIbHUKA [IEPECEKAIOTCS B OTHOU TOYKE

6.13

Brnagets moHsiTHEM KacaTeNbHOW K OKPYXHOCTH, IOJIH30BATHCS
TEOpEMOl O TEPNEeHIUKYISIPHOCTH KacaTelIbHOM U pajuyca,
MPOBEAEHHOTO K TOYKE KacaHUs

6.14

6.15

8 KJIACC

Kon
NMpoBepsieMoro
pe3yjabTarta

6

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

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHUS C MOMOIIBIO
LUPKYJIS U TUHEUKU

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOT'O 001IET0
oOpa3oBaHus

['eomeTpus

6.1

6.2

Pacrio3HaBaTh OCHOBHBIC BU/IBI Y€ THIPEXYTOJIBHIUKOB, UX 3JIEMEHTHI,
MOJIb30BAaThCSI UX CBOMCTBAMHU TMPH PEHICHHH T€OMETPUUECKHX
3amad

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

6.3

Brnagers moHsTHEM cpeAHEW NMHUM TPEYroJdbHUKAa M TpPANElHH,
OPUMEHATh UX CBOMCTBA NPU PEIIEHUU T€OMETPUYECKUX 3azad.
[Tons3oBaTbCs TEOpEMOI Qaneca U TEOpEeMOn 0
IPONOPLUUOHAIBHBIX OTPE3KAX, NPUMEHATh MX Uil pPELICHUS
NPAKTHYECKUX 3a/1a4

6.4

[IpumeHsAT, NpPU3HAKK MOAOOMS TPEYTrOJbHUKOB B DPEIICHUU
r€OMETPUUYECKUX 3a1a4

6.5

6.6

[Tonp3oBaThCs Teopemoit [Iudaropa ams pemeHus: reoMeTpuIecKuxX
u rnpakthyeckux 3anad. CTpoUTh MAaTEMAaTHYECKYI0 MOJENb B
NPaKTUYECKUX 3a/ladyax, CaMOCTOSITENbHO JeJaTh 4YepTEX U
HaxOJUTh COOTBETCTBYIOIIUE JJIMHBI

Buaners noHATHAME CHHYCA, KOCUHYCAa M TaHI'€HCA OCTPOrO yIJa
IPSIMOYTOJIBHOTO TPeyroyibHUKA. [101630BaThCSA 3TUMH NOHATUAMHU
JUIsl pELLICHUs] IPAKTUYECKUX 3a/1a4




6.7

Berancasats (pa3nuyHbIMU CIIOCOOaMHU) TUIOIIAAL TPEYTrOJIbHUKA U
IUIOLAAM MHOTOYTOJIbHBIX (QUIyp (MOdB3YsCh, I/I€ HEOOXOAUMO,
KaJdbKyJasiTopoM).  IIpuMeHSATH ~ MONy4YeHHblE  yMEHHMS B
MPaKTUYECKUX 3a4a4ax

6.8

Brnamerp 1NOHATHAMM BIOMCAaHHOIO MW LEHTPAJIBHOIO  yIUIa,
UCIIOJIB30BAaTh TEOPEMBl O BIIMCAHHBIX YIiax, YIVaX MEXIy
XOpAaMH (CEKyLIUMU) U YIJIe MEXAY KacaTelbHON M XOpJoil mpu
pEeLICHUU T€OMETPUUECKUX 3a1a4

6.9

6.10

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yjabTarta

6

Bnagets moHsTHEM ONMMCAHHOTO IIEETIJIpéX}’I‘OJ’II:.HI/IKEl, IIPUMCHATDH
CBOMCTBA OIIMCAHHOI'O IICTI)IpéXYI‘OJ'II)HI/IKa IIpHU pCIICHUHU 3a1a4

[IpuMeHATs NOJIydeHHbIE 3HAHHWS Ha [PAKTUKE — CTPOUTH
MAaTEMaTHYECKHE MOJICIIH [T 3a7a4 PEAJIbHOM )KU3HU U IPOBOJIUTH
COOTBETCTBYIOIINE BBIYHMCICHUS C TPUMEHEHUEM IMOA00USHU
TPUTOHOMETPHUH (TI0JIB3YSICh, TJI€ HEOOXO0IUMO, KAJIBKYJISITOPOM)

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM NMPOrpaMMbl OCHOBHOTO 001IET0
oOpa3oBaHus

['eomeTpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOJIUTH C
UX  I[OMOLIBIO  pa3JIMYHBIE  DJIEMEHTBl  IPSAMOYTOJIBHOIO
TPEYroJbHUKA («pELIeHUEe NPSIMOYTOIbHBIX TPEYTOJIBHUKOBY).
HaxomuTe (C NOMOUIBIO KaNbKyJATOpa) UIMHBI W YTJbl IS
HEeTaOINYHBIX 3HAYCHHH

[Tonb3oBathest  GopMmynamMu  TPHUBEACHHS W OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXJECTBOM TSt HAXOXJCHUS
COOTHOILIEHUN MEXAY TPUTOHOMETPUUYECKUMU BEIIMUMHAMHU

Hcnonb30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JUISl HAXOXKJICHUS
pa3IUYHbIX AJIEMEHTOB TpPEeyroJbHUKA («perieHue
TPEYrOJIbHUKOBY), IPUMEHATh UX MPU PEHIEHUH T'€OMETPHUUECKHUX
3a1a4y

Brnaners nonsatusiMmu npeoOpa3oBaHus mMo1001s, COOTBETCTBEHHBIX
AJIEMEHTOB N0100HBIX Guryp. [lonb3oBaThCs cBOMCTBaMU MOA00US
MIPOU3BOJIBHBIX (DUTYP, YMETh BHIYUCIATH JUIMHBI U HAXOAUTD yTIIbI
y mnofoOHeix (¢uryp. IlpumensTts cBoiicTBa moaoOust B
MPAKTHYECKUX 3a7adax. YMETh MPHUBOJUTH HMPUMEPHI MOTOOHBIX
(buryp B OKpyXkarouem Mupe

[Tonb3oBaThcsi TeOpeMaMu O MPOU3BEACHUH OTPE3KOB XOpA, O
MIPOU3BEJICHUH OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeIbHOMI




6.6

Ilonp30BaTbCsl BEKTOpaMHM, IOHMMAaTbh HX T'E€OMETPUYECKHUA H
(U3HYECKHIl CMBICII, IPUMEHSATh UX B PELIEHUN T€OMETPUUECKUX U
¢usnyeckux 3amady. IlpuMeHsATs cKajlsipHOE IPOU3BEIECHUE
BEKTOPOB ISl HAXOKJIACHHUS IUIMH U YTJIIOB

6.7

6.8

6.9

ITonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHATDL €ro
B PCHICHHUH I'COMCTPUYICCKHUX U ITPAKTUUCCKUX 3a/la4

Brnaners NOHATHAMU NPaBWIBHOTO MHOI'OYIOJBHUKA, JUIMHBI
OKPY’KHOCTH, JUIMHBI JyTH OKPY>KHOCTH M PaJWaHHOW MEpHI yIJIa,
YMETb BBIYUCIIATH ILIOIIAAb Kpyra M ero 4vacrei. IIpumeHATsH
II0JIYYCHHBIC YMEHMS B IPAKTUYECKUX 3a7a4ax

HaxomuTe ocu WM UEHTPBl CUMMETpUd (GUTYp, NPUMEHSTH
JBIDKEHUSI TUIOCKOCTH B MPOCTEUIITUX CIIydasx

6.10

[IpuMeHATH, TOMyYeHHBIE 3HAHWSA HA TPAKTUKE — CTPOHTH
MaTeMaTH4eCcKue MOJCIH IS 3a]1a4 pealbHON JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYHCICHUS C MPUMEHEHHUEM TOHOOHSH
TPUTOHOMETPHUECKUX (PYHKIMHA (MOJB3YysICh, Tle HEOOXOIUMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP 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. IlapamienbHOCTP M NEPIEHIUKYJISPHOCTH
MIPSIMBIX
6.2 Cummetpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHHU.
[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 CpoiicTBAa M TPU3HAKKM MApAUICNBbHBIX MNpsAMbIX. CyMmma yrioB
TpeyrojbHUKa. BHENIHNE yTIbl TPEyroJbHUKA
[IpsiMoyTOnbHBIN TpeyroiabHUK. CBOMCTBO MEOUAHBI MPSMOYTOJIBHOTO
6.7 TpEyrojibHUKa, MpPOBEAEHHOM K TruUIoOTeHy3e. lIpu3Haku paBeHCTBa
MPSAMOYTOJBHBIX TPEYTOJBHUKOB. [IpSMOYTOJIBHBIN TPEYTOJBHUK C YTIIOM
B 30°
HepasencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbplieM yrie U OoJblied CTOpOHE
TpeyroJibHUKa. [leprieHAuKysip 1 HaKJIOHHAas
6.9 ['eomerpuueckoe wmecTo TOUYeK. bHccekTpuca yria U CEpeaUHHBIN
MEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUYECKHAE MECTA TOUYEK
OKpyXHOCTb M Kpyr, XOpAa W JHAMETP, UX CBOMCTBAa. B3ammHoe
6.10 pacroyioKEeHUe OKPYKHOCTH W mpsamoul. KacarenbHas W cekymias K
OKPY’KHOCTHU
6.11 OKpyXHOCTb, BIIUCaHHAs B yroyl. BnimcanHas u onucaHHasi OKPY>KHOCTH
TPEYrOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJePKAHUA
6 ['eomeTtpus
6.1 Yerbipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOMCTBA




6.2 [TpssmoyronsHUK, poMO, KBaapaT, MX MPU3HAKHA U CBOWCTBA
63 Tpaneuus, paBHOOOKass Tpameuus, €€ CBOWCTBA U  IPU3HAKHU.
[TpsitmoyroapHas Tpaneuus
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 TpPeyrojJbHUKOB. [IpuMeHeHue mMmomo0usi MpU pPELIEHUU MPaKTUYECKUX
3a1a4
6.7 @opmynbl IS IUIOMIAAW TpPEyrojbHUKa, MapajuiesiorpamMmma, pombda u
Tpaneuuu
6.8 CgoiicTBa miomaaeit reomerpuueckux ¢uryp. OTHOIICHHE IIOIIAICH
MOA00HBIX PUTYp
6.9 Briuncnenne momanei TPEyroJbHUKOB Y MHOTOYTOJBHUKOB Ha
KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pernieHun
IPAKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TAHT€HC OCTPOTO yria MpsIMOYTOJbHOTO TPEYTOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUTrOHOMETPUYECKUE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 Brnucannbie U EHTpadbHBIE YIJIBI, YTOJI MEXAY KacaTeJIbHOW M XOpJIOil.
VYTriabl MEXIy XOpAaMH U CEKYITUMU
6.13 Brincannbie 1 onvucaHHbIE YETBIPEXYTOJIBHUKHU
6.14 B3aumHoOe pacrnonoxxeHue ABYX OKpy:KHOCTed. KacaHue OKpyKHOCTEM.
OO61ue KacateabHbIE K IBYM OKPYXHOCTSIM
9 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COXEPKAHUS
6 ['eomeTpust
6.1 Cunyc, kocuHyc, TaHreHnc ymioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMyIIbl TpUBEAEHUS
Pemwenne TpeyronbHukoB. TeopemMa KOCHHYCOB M TeOopemMa CHHYCOB.
6.2 Pemenue nmpakTuyeckux 3ajad ¢ MCIHOJIb30BAHMEM TEOPEMbI KOCHHYCOB U
TEOpEMbI CHHYCOB
6.3 [Ipeobpazoanue nmogodus. [logodue coOOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema O NpPOU3BENEHUU OTPE3KOB XOpI, TEOPEMbl O MPOU3BE/CHHH
OTPE3KOB CEKYILMX, TEOPEMA O KBaJpaTe KacaTeJIbHON
6.5 Bektop, 1nuHa  (MOAmynb)  BEKTOpa, COHANpaBIEHHBIE  BEKTOPHI,
MPOTUBOMNOJIOKHO HAIpPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,




PaBEHCTBO BCKTOPOB, OIICpPAlMM HAJl BECKTOPAMMU. Paznoxenue BCKTOpa 110
ABYM HCKOJIJIMHCAPHBIM BCKTOpaAM

Koopaunatsl BekTopa. CkansipHOe MPOM3BEIEHHUE BEKTOPOB, NMPUMEHEHUE
JUIsl HAXOXKJEHUs UIUH U YTII0B

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. ['pamycHast U paguaHHas Mepa yriia, BEIYUCICHUE AJTUH

6.9 .
YT OKPY>KHOCTEU

6.10  Ilmomanp kpyra, CEKTOpa, CErMEHTa

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 OBPA30BATEJIBHOM
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,
olepanuy HaJl MHOKECTBAMM; YMEHHUE OINEPUPOBATH MOHITHIMMU:
rpa¢, cBsI3HBIN rpad, JepeBo, UK, IPUMEHATh UX MPHU PEIICHUU
3a/la4; yMEHHE UCIOJIb30BaTh TIpadUyecKkoe IMpeacTaBlICHUE
MHOJKECTB [UIsl ONHMCAaHUs pEalbHBIX MPOLECCOB U SIBICHUM, NPU
PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX IPEIMETOB

VYMenue OncpupoBaTh MOHATHAMMU: OINPCACICHUC, aKCHOMa,
TCOpEMaA, AOKA3ATCIILCTBO, YMCHHC PACIIO3HABATL HCTHHHBIC H
JIOJKHBIC BBICKA3bIBAHUA, IMPHUBOJINUTL IMPHUMCEPBI U KOHTPIIPUMCPHI,
CTPOUTDL BBICKA3bIBAHUA U OTPHULIAHUSA BBICKA3bIBAaHU U

YMeHue onepupoBaTh MOHATUSIMU: HATYPAIbHOE YUCIIO0, POCTOE U
COCTaBHOE YHCIIO, JEIMMOCTh HATypPaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YUCII0, MOAYJIb Ynciia, OOBIKHOBEHHAs! Ipo0h U
JecATUYHAs P00k, CTAaHAAPTHBIA BU YMCIIA, PAIIHOHATIBLHOE YHCIIO,
UPpAIMOHAIEHOE YHCIIO, apu(PMETHYCCKUA KBaJpaTHBIH KOPEHB;
yMEHUE BBIMOJIHATH JCHCTBUS C 4YHUCIaMH, CpPaBHHUBATh W
YIOPS0YMBATh YUCIA, MPEJACTABIATh YMCIa Ha KOOPJIWHATHOMN
MPSIMOM, OKPYTJISATH YMCIIA, YMEHHE JeNIaTh MPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTETIEHB C LEJIBIM [TOKa3aTelIeM,
apupMeTHUECKHit KBaJpPaTHBIN KOpEHb, MHOT'OYJIEH,
anreOpamdeckas JpoOb, TOXIECTBO; 3HAKOMCTBO C KOpPHEM
HATYpaJbHOM CTENEHH OOJbIIe EIUHMIIBI; YMEHHE BBIIOIHATH
pacuétel mo ¢dopmynam, MnpeoOpa3oBaHUsA LEIbIX, JIpPOOHO-
palMOHAIBHBIX BHIPAYKEHUH U BHIPAKEHHM C KOPHAMH, Pa3iokKeHHUE
MHOTOYJIeHa Ha MHOKWUTEIM, B TOM YHCII€ C HCIIOJIb30BAaHUEM
(dbopMyJ pa3HOCTH KBaAPaTOB U KBAJpaTa CYMMBbI U Pa3HOCTH

YMeHue OonepupoBarb IMOHATHUAMH: YHCIOBOE  PaBEHCTBO,
YPaBHEHHE C OJHOM NIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHUE pellaTh JUHEUHBIE U
KBa/IpaTHbIE YpaBHEHHUA, JpPOOHO-pAllMOHAJIBHBIE YpPaBHEHMS C
OJIHOM IIEpEMEHHOM, CHUCTEMbl JBYX JMHEWHBIX YpaBHECHUH,
JWHEWHBIE HEPABEHCTBA M MX CUCTEMBI, KBaJpaTHbIE M JPOOHO-
palOHAJIbHbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM YHUCIE
NP PELICHNH 337a4 U3 APYTUuX NPEeIMETOB U MPAKTUYECKUX 3a]aY;
YMEHHUE HCIOJb30BaTh KOOPAUHATHYIO NMPAMYIO U KOOPAUHATHYIO




IJIOCKOCTh /ISl M300pakKeH!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
MPONOPIMOHANBHOCTD,  JUHEWHAass  (QyHKIUS, KBaJpaTUIHAS
dbyHKIMA, 0OpaTHasS MPOMOPIMOHATILHOCTD, Tapaboia, runepoora;
yMEHHE CTPOUThH Irpa@uKu (QYHKIMI, UCTIOIB30BaTh TpaduKu AJIs
OTIpEeNIeTICHNsI CBOMCTB MPOILIECCOB W 3aBHCHUMOCTEH, JJISI PEIICHHS
3a/1a4y U3 JPYyrux y4eOHBIX MMPEAMETOB U PEAIbHON KU3HU; YMEHUE
BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEKAY BETMUYMHAMHA

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/1a4u pa3HbIX TUIIOB (B TOM YUCIIE HA IPOLIEHTHI,
JOJIM U YacTH, JABM)KEHHE, padOTy, LIEHy TOBAPOB U CTOUMOCTH
HNOKYIIOK M YCIyr, HaJOrM, 3aJaud U3 O0OJacTH yIpaBICHUS
JUYHBIMU W CEMEWHBbIMU (UHAHCAMM); YMEHHE COCTaBIAThH
BBIPAKCHUS, YPABHEHUs, HEPABCHCTBA U CUCTEMBI I10 YCJIIOBHIO
3aJla4d, UCCIEAOBAThb IIOJYyYCHHOE pEIIEHHE U OLICHUBATH
MPaBAONOA00HOCTD MOJIYYEHHBIX PE3yIbTATOB

YMeHue omnepupoBaThb NOHATUAMH: (QUIYpa, TOYKA, OTPE3OK,
npsimasi, Jyd, JIOMaHas, Yyrojd, MHOTOYI'OJIbHUK, TpPEyTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHMI TPEyrOJIbHUKH,
NpSMOYTOJIbHBIA TPEyroJbHUK, MeIuaHa, OMCCEKTpUca M BBICOTA
TPEYrOJbHUKA, YETHIPEXYTONBHUK, MapajuiesiorpamMm, pomo,
NpSIMOYTOJIBHUK,  KBapaT, Tpameuus; OKPYXKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamu;
yMEHHE pelaTh 3aJ1a4, B TOM YKCJIE U3 MOBCEIHEBHOM KU3HU, HA
HaXO0XJEHUE TEOMETPUYECKUX BEIUYMH C  I[PUMEHEHUEM
U3YYEHHBIX CBOMCTB (puryp u ¢aktoB
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YMeHue onepupoBaTh MOHATHAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO
TPEYTrOJIbHUKOB; IAPAUIEIBbHOCTD U NEPIEHIUKYJIIIPHOCTD MPSAMBIX,
yroJl MEXJAy MNpSMbIMH, NEPHEHIUKYJSAP, HAKJIOHHAs, MPOEKLHUA,
nonobue  Quryp, mMOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEJIBHO TOUKH U MPSIMO; YMEHHUE PACIIO3HABATh PABEHCTBO,
CUMMETpUIO M moaobue  ¢uryp, mNapajieNbHOCTh U
NEPHEHIUKYJIISIPHOCTD MPSIMBIX B OKPYXKAIOLIEM MHUPE

YMeHue onepupoBaTh IMOHATUSAMU: JUIMHA, PACCTOSHUE, YIOJI
(BenMumHa yTia, CUHYC U KOCHHYC yTIJla TPEYroJbHUKA), IOLIab;
yMEHHE OILICHMBAaTh pa3Mepbl MpPEAMETOB U OOBEKTOB B
OKPYXaIOUIEM MHUPE; YMEHUE NPUMEHATh (POPMYJIbl IEPUMETPA U
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IUIOLAAM MHOTOYI'OJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOLIA/IX
Kpyra, o0beMa MpPsAMOYIOJIbHOIO IapajuleNeNuea; yMEHHE
IPUMEHSTh IPU3HAKN PABEHCTBA TPEYTOJIIBHUKOB, TEOPEMY O CyMME
YIJIOB TpeyrojibHUKa, Teopemy lludaropa, Tpuronomerpuyeckue
COOTHOILIEHUS Il BBIYUCIICHHUS JUIMH, PACCTOSHUMN, IUIONIaIeH

YMenue wu3zo0pakaTh IUIOCKHE QUTYpPHl M UX KOMOWHAIIMH,
MIPOCTPAHCTBEHHbIE (PUTYPBl OT PYKH, C THOMOIIbI YEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CUMBOJIBHOMY OIIMCAHUIO

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

YMeHue omnepupoBaTh MNOHATHSIMH: CTOJOMKOBBIE W KPYTOBBIE
auarpaMMbl, TaOMUIBI, CpeaHee apUPpMETHYEecKoe, MEAHaHa,
HanOoJIplIIee U HAMMEHbIIIee 3HaYeHMsI, pa3Max YHUCIOBOTO Habopa;
YMEHUE U3BJI€KaTb, WHTEPIPETUPOBATH M MPeoOpPa3OBHIBATH
UHpOpMaINIO, NMPEACTAaBICHHYI0 B TaOIMIAX U Ha Juarpammax,
OTpakarollylo CBOICTBA U XapaKTEPUCTUKH PEAIbHBIX MPOIIECCOB U
ABJICHUW; YMEHHE pACIIO3HABaThb W3MEHUUBBIE BEJIWYUHBI B
OKPYXaIOLIEM MHUPE

YMeHue onepupoBaTh NOHATUSMMU: CIyYailHBIN OMBIT (CIy4aiHbIMA
AKCTIEPUMEHT), AJEMEHTAPHOE COOBITHE (dIEMEHTAPHBIM HCXO.)
CIIy4aifHOT'O OTIbITa, CIydyailHOEe COOBITHE, BEPOSTHOCTh COOBITHS;
YMEHHE HaXOJUTh BEPOSTHOCTH CIIyYaWHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMH COOBITUSIMH;, YMEHUE PEIIATh
3a/1a4yil METOJIOM OPraHW30BaHHOTO Nepedopa 1 ¢ UCIOIb30BaHUEM
MpaBujia YMHOKEHHUS; YMEHHUE OLICHUBATH BEPOATHOCTH PEATbHBIX
COOBITHIA U SIBJICHU, TOHUMATh POJIb IPAKTUYECKHU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B JKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIITUX YHUCEI U €r0 POJIbI0 B MACCOBBIX SIBIICHUSIX
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YMeHnue BeIOMpaTh NOAXOASAIINNA N3YUSHHBIH METOJI IJIsl peIIeHUs
3a/1a4d, IPUBOAUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN
B IpUPOJE MW IKU3HHM, DPACIO3HABaThb IPOSBICHUE 3aKOHOB
MaTE€MaTUKU B HCKYCCTBE, ONHCHIBATH OTIEIbHBIC BBIIAKOLIUECS
PEe3yJIbTaThI, IOJIYYEHHBIE B XO/I€ Pa3BUTUS MATEMAaTUKHU KaK HAyKH,
IPUBOAUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUN 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 PanrionanbHupie yucia. ApudmeTuyeckue OIepaluud ¢ palnrdoHATbHBIMU
qHCclIaMu
14 JleiicTBuTENbHBIE YKcha. Apu(pMETHIECKUE ONepaluu ¢ JeHCTBUTEIbHBIMU
YUCIaMHU
15 [TpubmmxEénnbIC BBIMMCICHW, NPaBUia OKPYTICHNA, MPUKUAKA U OLEHKA
pe3yabpTaTa BEIYMCICHU I
2 AnrebpanyecKkue BIPAKCHUS
2.1 bykBeHHBIE BhIpaskeHHUs (BbIpaXKEHUS C TIEPEMEHHBIMHU )
29 Crenenb ¢ nenbiM nokasareneM. CTENeHb C pallMOHAIbHBIM MTOKa3aTelIeM.
CBoiicTBa CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
25 ApudmeTndyeckuii  KOpeHb  HaTypalbHOW  cTemenu.  [lelicTBus ¢
apudMeTUIEeCKUMHU KOPHSIMH HATypaJbHOU CTENEHU
3 YpaBHEHMS M HEPABEHCTBA
31 Lensbie I/Iv)lp06H0-paIII/IOHaJIBHbIe ypaBHeHUs. CHUCTeMbl U COBOKYIHOCTHU
ypaBHEHUN
39 [enpie 1 qpoOHO-paloHanbHbIe HEpaBeHCTBA. CUCTEMBI M COBOKYITHOCTHU
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHHUS MOCIIEA0BATEILHOCTEH
49 ApudmeTndeckas M TeoMmeTpuueckas mporpeccu. Dopmyna CIOXKHBIX
MPOLICHTOB
5 DyHKIIMU
@Oynkuus, crnocobbl 3amanus ¢(yskuumu. [papuk  Pynkumn. OOGmacts
OTpesieNieHuss W MHOXXECTBO 3HaueHuid ¢yHkiuu. Hymm ¢yHKIum.
5.1 [TpomexxyTkH 3HAKOMOCTOSIHCTBA. [IpoMEKyTKH MOHOTOHHOCTU (DYHKITUH.
MakcumyMbl 1 MUHIMYMBI (pyHKIIH. HanbombIiiee 1 HanMeHbIee 3HaYeHHe
(GYHKIIMU Ha IPOMEKYTKE
6 KoopauHaTel Ha npsIMOi U MIIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH




I'eomeTpus

7.1
7.2
1.3
1.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

['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 maanupoBanue. 7-9 kiaccol (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 xomekus HUPppoBbIX 00pa30BaTEIbHBIX
peCypcoB»

2. http://windows.edu/ru, «kEquHoe okHO TOCTyIa K 00pa30BaTEIbHBIM pECypcam»
3. http://fcior.edu.ru, http://eor.edu.ru, «®enepanbHblii HEHTP UHYOPMAITMOHHBIX
00pa30BaTENbHBIX PECYPCOB

4. http://www.ndce.edu.ru, Katanor yueOHbIX U3JaHUM, JIIEKTPOHHOTO
000pyAOBaHUS U IEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB I 00IIIETo
oOpa3oBaHus

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

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

7. https://media.prosv.ru/content/?subject=22 klass=1, Mennareka [IpocBemmenns
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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