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[TOACHUTEJIBHAA 3AIINCKA

['eomeTpus KaKk OJWH U3 OCHOBHBIX PA3/€JI0B IKOJIbHON MATEMATUKH, UMEIOIITUN
CBOEH 11eJIbI0 00ECTICUUTh U3YYEHHE CBOMCTB U pa3MepoB PUTYp, UX OTHOILICHUM U
B3aMMHOE PACIIOJIOKEHHUE, OMMUPAETCS Ha JIOTUYECKYIO, J0KA3aTeIbHYIO JTUHUIO.
[leHHOCTh U3y4YEHUS TEOMETPUHN HA YPOBHE OCHOBHOTO 00I1IeT0 00pa30oBaHUs
3aKJTII0YAETCS B TOM, YTO O0YUYAIOIIUICS YUUTCS IPOBOAUTH JOKa3aTeIbHBIC
pacCyXJI€HUs, CTPOUTH JIOTUUECKUE YMO3AKIIOUECHUS, I0Ka3bIBATh UICTUHHbBIC
YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYKIACHUS «OT
MIPOTUBHOT'OY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHBIC
yTBepxkaeHus. Ocoboe 3HaYeHHUE JoKa3aTeNIbHas TUHUS UMEET I YITyOJaEHHOTO
M3y4YEeHUS MaTeMaTUKH.

[{enpro n3y4yeHns reOMETPUN SBJISIETCS UCIIOIB30BaHUE €€ KaK NHCTPYMEHTA MPH
pPELIEHNN KaK MATEMAaTUYECKUX, TAK U IPAKTUYECKUX 3a/1a4, BCTPEUYAOIIMNXCS B
peanbHON KU3HU. OOyUYarOMIMICS TOKEH HAYYUTHCS ONPEIEISTh
reOMETPUYECKYIO (DUTypY, OMUCHIBATH CJIOBAMU YEPTEK WIIM PUCYHOK, HAUTH
IUIOLIAb 3€MEJIBHOTO YUacTKa, PACCYUTHIBATH HEOOXOUMYIO JUTUHY
OIITOBOJIOKOHHOTO Ka0elis WK TpeOyemble pa3Mepbl rapaka AJisi aBTOMOOMIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCINUTEIbHAS JIMHUS B U3YYCHUN T€OMETPHH.
[Tpu pemiennu 3a7a4 NPakTUUECKOIO XapakTepa 00ydarouics yUuTcsi CTPOUTh
MaTeMaTHYECKUE MOJIEIIN PEAIbHBIX )KU3HEHHBIX CUTyalui, IPOBOAUTH
BBIYMCJICHUS U OLICHUBATh aJICKBATHOCTD ITOJyYEHHOI'O pPE3yJbTaTa.

Oco0eHHOCTh Y4eOHOTr0 Kypca YyriayOJIEHHOTO0 U3yYeHUsl TEOMETPUU COCTOUT B
TOM, YTO O0yYaOIIHECs] HE MPOCTO 3HAKOMSITCS C OTPEACTIEHHBIMA MTOHATHSIMH, a
YBEPEHHO OBNaieBat0T MH. CyIIeCTBYIOINE TEMBI POTpaMMBbl 6a30BOT0 Kypca
Tr€OMETPUH U3y4aroTcs Ha OoJiee ri1yOOKOM YpOBHE, a 00yUaroIIuecs: IpuoOpeTaroT
YMEHHUS, TTIOMOTAIONINE UM YBEPEHHO MMPUMEHSATh CBOW 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO M B CMEXKHBIX TPEJMETax, MPexk/Ie Bcero (hu3nke u nHHopMaTuke,
a TaK)Ke MOJIb30BaThCS MOMYUYSHHBIMH 3HAHUSMH TIPH PEIICHUN TTPAKTHUECKUX
3ajay.

CornacHo yueOHOMY IJ1aHy B 7—9 Kiaccax u3ydaeTcs yriryOnEHHbIN yueOHbIN
Kypc «['eomeTpusi», KOTOPBIN BKIIOYAET CIETYIOIIME OCHOBHBIE PA3EIIbI
conepxanus: «Havana reomerpun», «TpeyronbHukm», «OKpyKHOCTbY,
«HeTblpéxyroabHUKkn», «Ilonodue», «InemMeHTsl TpUronomeTpumn», «Inomanny», a
Takke «Meton koopauHaTy, «Bektopely, «IIpeobpazoBanus MIOCKOCTHY.



Ha usyuenue yue6HOTO Kypca «I'eomerpusi» otBoautcs 306 yacoB: B 7 Kjacce —
102 yaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiiacce
— 102 gaca (3 gaca B He/IeIIO).



COJEPXAHUE ObYUYEHUMA
7 KIIACC
Hauaia reomerpuu

Hcropust BOSHUKHOBEHUSI M pa3BUTHS TeoMeTpuu. HavanbHbie mOHATHS
reometpuu. Touka, mpsimasi, OTpe3oK, Jyd. [lonsiTue 00 akcrome, Teopeme,
JI0Ka3aTEeIbCTBE, ONPEEICHUN.

B3anmHO€ pacnonokeHue To4ek Ha npsAMou. Mi3mepenne uMHbl OTpe3Ka,
PACCTOSTHHE MEXKIY TOUKAMH.

ITonynnockocTs 1 yroii. Buael yriios. M3mepenne BennunH yrios. BepTukanbHbie
1 cMexHble yruibl. [TapajuienbHblie U epreHauKyJIsipHble npsaMbie. PacctosHue ot
TOYKH 10 IpsIMOM. buccekrpuca yria.

Jlomanas. Bunpel nomanbix. JInmuaa nomano. MaoroyrosbHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BRIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBrUYHBIE IPEACTABIECHUS O PABEHCTBE (PUTYp, UX PACIIONOKEHUU, CAMMETPHH.
IIpocreiimme nocrpoeHuss. MHCTpYMEHTHI U1 U3MEPEHUN U IIOCTPOCHUH.
TpeyroabHuKu

Buapl TpeyroabHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOEIPEHHBIC, PABHOCTOPOHHUE. Mennana, OMCCEKTpUCa M BBICOTA
TPEYTrOJIbHUKA.

PaBeHCTBO TpeyrosibHUKOB. [1epBbIi M BTOpOU PU3HAKU PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpEeHHbIE TPEYTONBHUKY U UX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil mpru3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIIEHUSI MEXIY CTOPOHAMU U YIIaMU TpeyrojbHuka. HepaBeHCTBO
TpeyroJibHuka. HepaBeHCTBO O NIMHE JTOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpuu. [Iprumepbt
CUMMETPHUH B OKPYKAFOIIEM MUPE.

[TapannenbHble npsmbie. CymMMa yIriioB MHOTOYTOJIBHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKHUE CBENICHUS O MocTynaTe EBknuaa u o
poiin JIoGa4eBCKOTro B OTKPHITHH HEEBKIIU0BOM reomeTpun. CBOMCTBA U
MIPU3HAKU MMapaJIeNbHbIX NpAMbIX. CyMMa yriioB TpeyrojibHUKa. BHelIHne yriibl
TpeyrojapHuka. CyMMa BHYTPEHHUX YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEIITHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.



[IpssMOyTOJIbHBIE TPEYTOJIBHUKH

[Ipu3Haky paBeHCTBA IPSIMOYTOJBHBIX TPEYTOJIBHUKOB. [lepnenaukysap u
HakJIOHHas. CBOMCTBO MEJIMaHbl MPSMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K
runotenyse. [IpsaMoyrosibHbINA TPEYTOJIbHUK C yTioM B 30°.

OKpy>KHOCTb

[ToHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPY>KHOCTH U Kpyra: HEHTp, paguyc,
JIIAAMETP, XOp/1a, UX CBOMCTBA. B3anMHOE pacronoKEeHNE OKPYKHOCTH U IIPSIMOU.
KacarenbHas u cekymas Kk OKpy>kKHOCTU. OKpYy>KHOCTb, BIIUCAaHHAS B YIOJI.
[IpocTenmme noCTpOeHUs ¢ TOMOIIBIO HUPKYJIA U JINHEUKU.

I'eomeTpuueckue Mecta TOUeK

[TonsiTue o reomeTpuyecKkoM Mecte Touek. [IpruMepbl reoMeTpruuecKuX MeCT TOUEK
Ha TUIOCKOCTHU. brccekTpuca yriia u cepelMHHbINA NEPIeHAUKYIIAP K OTPE3KY Kak
reoMeTpuiecKkue Mecta Touek. OnrucanHasi OKpy>KHOCTb TPEYTOJIbHUKA, €€ LICHTP.
Metoa reoMeTpUUeCKUX MECT TOUEK MPU PEIIEHUU TEOMETPUUECKUX 3a/1au.

ITocTpoeHus ¢ TOMOLIBIO LUPKYJISL U JINHEUKH

Ucropuueckue ceepenrsi. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STAlbl 3a4a4u
Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha ITIOCTPOEHUE LIUPKYJIEM U JIUHEUKOMU.

8 KITACC
YUeThIpEXYTrOIpHUKA

[Tapamnenorpamm, ero npu3Haku u cBoicTBa. [IpsMoyroibHUK, poMO, KBaapar, ux
IPU3HAKU U cBoiicTBa. Tpaneuusi. PaBHOOeApeHHas Tpanenus, e€ CBOICTBA U
npusHaku. [IpsmoyronsHas Tpaneuus. CpeHss JUHUS Tpaneuu.

CpeI[H}ISI JIMHUA TPCYI'OJIbHUKA. MCTO,Z[ YABOCHUA MCAWAHBI TPCYT'OJIbHUKA.
TeopeMa 0 MCPCCCYCHUU MCIHAH TPCYT'OJIbHUKA.

Teopema daneca, TeopeMa 0 MPONMOPUHOHANBHBIX OTpe3kax. Teopema BapunboHa
JUISL IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[{eHTpaIbHO-CUMMETPUYHBIE (PUTYPHI.
IToxoOue

[Tono6ue TpeyroasHUKOB, Ko uiment noaodus. [IpuzHaku mogodus
TpPEeyroJbHUKOB. [IpuMeHeHune moqo0ust Mpu pemeHu reOMETPUIECKUX U
MPAKTUYECKUX 3a]1a4.

[ monrane



[Tonsarue o mmomraau. CBolcTBa TUIOmMAael reomeTpudeckux puryp. Ilpocreiimme
(bopMyIIBI TSI TUTOIIAIA TPEYTOJIbHHKA, TTapajiieiorpaMMa, poM0Oa U Tpareum.
[Tnomaau nomo6ubx Guryp. OTHOIIEHUE TUTOIIAACH TPEYTOTHHUKOB.

Teopema ITudaropa

Teopema ITudaropa. IIpumenenne Teopemsl [Tudaropa npu pernieHuu
MPAKTUYECKUX 3a/1a4.

DNeMEeHTbl TPUTOHOMETPUU

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC OCTPOT'0 yria NpsIMOYTOJIbHOTO
TpeyroyibHUKa. Tpuronomerpuueckue pyHkuuu yrios B 30°, 45° u 60°.
[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJbHUKE.

Yrael n IIGTBIpéX}’FO.]'II:»HI/IKI/I, CBA3aHHBIC C OKPYKHOCTBIO

Brniucannble 1 HEHTpabHBIE YIUIBL, YTOJI MEXKIY KacaTEIbHOU U XOPAOH. Y TIIbI
MEXAY XOpAaMu U CEeKyIIMMH. BriucaHHbIE U OIMCAHHBIE OKPY>KHOCTH
TPEYTOJbHUKA U YETHIPEXYTOIbHUKU. CBOMCTBA U MPU3HAKHU BIIUCAHHOTO
4EeTBIPEXYTOJIBbHNKA. B3anMHOE pacrionokeHnue AByX okpykHocren. Kacanne
OoKpykHOCcTel. OOI11I1e KacaTelbHbIE K IBYyM OKPYKHOCTSIM.

9 KIIACC
Pemenue TpeyrojJbHUKOB

Cunyc, kocunyc, Tauresc yrioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
ToxaecTBO. Popmyibl npuBeeHus. Pemenne tpeyronpHukoB. Teopema
KOCHHYCOB M T€OpEMa CHHYCOB. PerieHne npakTu4ecKux 3a/1ad ¢ UCTOIb30BaHUEM
TEOPEMBI KOCHUHYCOB U TEOPEMBI CUHYCOB. PelieHre 3aa4 reoMeTpuyecKoi
ONTHUKH.

Tpuronomerpuyeckue GopmyJibl 17 UIOMIAAN TPEYTOIbHUKA, TapaJlJIeorpaMma,
pomOa, Tpanenuu. ®opmyna ['epona. dopmysa mion@aan BeITYKIOTO
YeThIPEXYTOJIbHUKA.

[Tomo6ue TpeyroabsHUKOB

Xopabl ¥ NOJOOHBIE TPEYTOJBHUKHN B OKPYKHOCTH. Teopema 0 mponu3BeAeHUN
OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUH OTPE3KOB CEKYILHX, TEOpPEMA O
KBaJpare KacareiabHou. [IpuMeHenue npu peleHny reoMeTpU4eCcKuX 3a1au.
Teopemsl Uessl 1 Menenas. [lonsatue o romoreTun.

Merton koopauHAT



VYpaBHeHUE TIPSIMOI HA TIIOCKOCTH. Y TI0BOU KOA(DPHUITMEHT ¥ CBOOOAHBIN WICH,
WX TEOMETPHUCCKHI cMBbICT. [lapanienbHOCTh U TEPICHAUKYIIPHOCTD MPSIMBIX
(uepe3 yriioBoit koahHuLreHT).

YpaBHeHHE OKPYKHOCTU. HaxoxkaeHne nepeceyeHnil OKpy»KHOCTEN U IIPSMBIX B
KoopauHarax. @opmMyJlia pacCTOSIHUSA OT TOYKH J10 psiMou. Tlimomans
napajjiesiorpaMma B KOOpJuHaTax, MoHsATHE 00 OpUEHTUPOBAHHOM MIIOIIA/IH.
IIpuMenenune MeTona KOOpAUHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4ax.

BekTopsl

BekTopsbl Ha mitockocTu. Cl0KEeHNE U BBIYUTAHHE BEKTOPOB — MPaBUIIa
TPEYroJIbHUKA U MapajuiesiorpaMMa. Y MHOKEHUE BEKTopa Ha yncio. KoopauHatel
BekTopa. Cl0KeHHEe U BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO B
KoopauHatax. [I[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[Tonsitue o 6a3uce (Ha riockocTh). PaznoskeHus: BeKTopos 1o 6azucy. CkansapHoe
MIPOU3BECHUE BEKTOPOB, FTEOMETPUUYECKUI CMBICI M BBIPAKEHHUE B JEKAPTOBBIX
KoopJuHaTtax. J[ucTpubyTHBHOCTD CKAIIPHOTO Npou3BeAeHus . CKalsapHOe
MPOU3BEICHUE U ITpoelpoBanue. [I[puMeHeHne CKaIsipHOro MPOU3BEICHUS
BEKTOPOB JIJI1 HAXOXKACHUS JUIMH U YII0B. PellleHne reoMeTpuyecKkux 3a1ad C
MOMOIIIBIO CKAJISIPHOTO MTPOU3BEACHUSI.

JInmnHa OKpy>KHOCTH M TUIOIIAb Kpyra

[IpaBuibHBIE MHOTOYTOJBHUKH. [{rHa okpyxHOCTH. ['pagycHas u paguanHas
Mepa yrJia, BBIYUCICHHE JUTMH IyT OKpykHOocTel. [Tnomans kpyra, cexropa,
cermenTa. Mcropuueckue cBefieHus: 00 M3MEPEHUH JIJIMHBI OKPYKHOCTH U
IJIOIIA/IA KpYyTa.

JIBUKEHUSI TITTIOCKOCTH

LenTtpanbuas cummetpus. LlenTpanbHo-cuMMeTpruuHbie purypsl. [loBopoT.
OceBas cummeTpusi. DUTyppl, CAMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOM OCH.
ITapaytenbHbIi IEpEHOC.

[TonsiTue ABMKEHUS U ero cBoicTBa. PaBeHcTBO uryp. [IposiBienus cumMmmeTpun B
MIPUPO/JIE, KUBOIIKNCH, CKYJIBITYpE, apXuTekType. Komno3uunu nBuxeHui
(npocreiiine npumepsl). [I[puMeHeHrEe B TeOMETPUYECKHX 3a/1a4aXx.



[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOT'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JIMYHOCTHDBIE PE3VYJIbTATEI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUS IIPOrpaMMBbI IO MaTEMATHKE
XApPaKTCPU3YIOTCA B 4aCTH:

) maTpuoTUYECKOro BOCIIUTAHUS:

IIPOSIBJIEHUEM MHTEPECA K MPOIUIOMY M HACTOSAILEMY POCCUMCKOW MaTEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSM POCCUNMCKUX MAaTEMATHKOB U
POCCUMCKON MaTEMAaTHYECKOM IIKOJIBI, K HCTIOJIb30BAHUIO ATUX JTOCTHKEHUH B
JPYTUX HAayKax W MPUKIAIHBIX chepax;

2) I'paxKaaHCKOro 1 AyXOBHO-HPAaBCTBCHHOI'O BOCIIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpaKIaHUHA U Peau3alliy ero Mpas,
NPEJICTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYP, SIBJICHUH, IPOIIEAYp IPaXkKTAHCKOTO 00IIeCTBa (HalIpUMep, BHIOOPHI,
OIPOCHI), TOTOBHOCTBIO K 00CYKAEHUIO ITUYECKUX MPOOJIEM, CBA3AHHBIX C
IIPAKTUYECKUM NPUMEHEHNEM JTOCTHKEHU HAYKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZOBOTO BOCIIUTAHUSI:

YCTAaHOBKOM Ha aKTUBHOE yYacTHE B PEILICHUH NTPAKTHYECKUX 3a/1a4
MaTE€MaTUYECKON HAIPaBIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMATHYECKOTO
oOpa30BaHUs HA MPOTSHKCHUH BCEH JKU3HU JIJI YCIIEITHON PO EeCCHOHATTBHON
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM UHAUBUIYAJIBHON TPAEKTOPUN 00pa30BAHMS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) ICTECTHUYCCKOI'O BOCIIMTAaHU !

CITOCOOHOCTBIO K AMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPHUSTHIO
MaTeMaTHYCCKUX 00OBEKTOB, 3aa4, PEIICHUN, pacCyKICHUN, YMEHUIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoCTe HayYHOTrO MO3HAHMSL:

OpHUEHTAIMEN B IEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeJIOBEKA, PUPOJIbI U
o01iecTBa, HOHUMAaHUEM MaTEMATUYECKOM HayKH Kak c(hpepbl YeI0BEUECKON



ACATCIBbHOCTH, OTAIIOB e€ Pa3BUTHUA U 3BHAYUMOCTH JIA Pa3BUTHUA MUBUIIM3AllH,
OBJIAACHHUECM A3BIKOM MAaTCMAaTUKH U MaTeMaTU4YEeCKOM K}U’IBTypOI\/’I KaK CpCACTBOM
IMMO3HAHHWA MHPaA, OBJIAACHUCM HABbIKAMU HCCHGI[OB&TGJIBCKOﬁ ACATCIBbHOCTH,

6) bu3mueckoro BocnuTaHus, GOPMHUPOBAHUS KYJIbTYPbI 310POBbS U
AMOLIMOHAJIBHOTO OJIaronoyyus:

TOTOBHOCTBIO IPHUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEPECax CBOETO 3/I0POBBS,
BEJICHUS 3I0POBOI0 00pasa KU3HU (37J0POBOE MUTAHKE, COATAHCHUPOBAHHBIN
PEXHUM 3aHATUN U OTZIbIXA, PETYIsIpHAs (PU3NUECKasi aKTUBHOCTH ),
c(hOpMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY
¥ TaKOTO K€ MpaBa IPyroro 4eI0BeKa;

7) 9KOJIOTHUYECKOTO BOCITUTAHHUS:

OpUEHTAaIMel Ha MPUMEHEHNE MaTeMaTHYCCKUX 3HAHUM JIJIs1 PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPY>KaIOIIEH cpeibl, IUTAHUPOBAHUS IMOCTYIKOB U OLICHKU
UX BO3MOXKHBIX MOCIEACTBUH JIsI OKPY’KAIOIIEH Cpeibl, 0CO3HAHUEM TT100aTbHOTO
XapakTepa SIKOJOTUYECKUX TPOOJIEM U IMyTeH UX pEIeHUS;

8) amanTaluuy K U3MEHSIONIMMCS YCIOBUSAM COLIMAIIBHOW U MPUPOTHOM CPEIbl:

TOTOBHOCTBIO K JIECTBUSM B YCJIIOBHUSAX HEONPEAEIEHHOCTH, IMOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU YEPE3 MPAKTUUECKYIO IESITENBHOCTD, B TOM YUCJIE YMEHUE
YUHUTBCS Y APYTUX JIOJeH, IpUOOpEeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHLIUU U3 OMbITA IPYTHX;

HE00X0IMMOCTHIO B hOPMHUPOBAHNN HOBBIX 3HAHUM, POPMYyIUPOBATH UCH,
MOHSATHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YUCJIE paHEe HEU3BECTHBIX,
OCO3HABaTh ACPUITUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TIIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH TPUHUMAEMbIE
pelIeHUs U IeUCTBUS, POPMYIUPOBAThH U OLICHUBATh PUCKHU U MOCIEACTBUS,
(bopMHPOBATH OTIBIT.

METAIIPE/IMETHBLIE PE3VJIbTATDBI

B pe3ynbTaTe 0OCBOCHHMSI MPOrpaMMBbl TI0O MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o0Ormiero obpazoBanus y obydarorierocs 0yyT chopMUpOBaHEI MeTalpeIMeTHbIE
Pe3yJbTaThl, XapaKTePU3YIOIIUECs OBJIAJICHUEM YHUBEPCATbHBIMU
M03HABATEIIbHBIMU JICHCTBUSAMU, YHUBEPCATLHBIMA KOMMYHHKATUBHBIMU
JNCHCTBUSIMHU M YHUBEPCATbHBIMU PETYJIATUBHBIMH JCHCTBUSIMHU.



ITo3HaBaTenbHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS
ba3oBrie nornueckue JIeCTBUA:

BBISIBJISITh M XapAKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH MATEMATHUECKUX
O00BEKTOB, MOHATUH, OTHOIIEHUI MEXTy OHATUSIMH, POPMYIUPOBATH
OIIpE/IETICHUS MIOHATUH, YCTaHABIIMBATH CYIIECTBEHHBIM IPU3HAK KIacCUPUKALUH,
OCHOBaHUS /17151 000OIIEHMSI U CPABHEHMSI, KDUTEPUU IPOBOJAUMOIO aHAIIN3a;

BOCIIPUHUMATh, POPMYITHPOBATH U TPEOOPA30BLIBATE CYXK/ICHUS: YTBEPAUTEIbHBIE
U OTpUIIATEIbHBIC, UHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISBJIAATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEYUS B
(dakTax, JTaHHBIX, HAOTIOJEHUSAX U YTBEPKACHUX, IPEAJIaraTh KpUTEPUH TS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUN;

JIeJIaTh BBIBOJIBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHJYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIFOUCHUH 110 AaHAJIOTUH;

pa3dupaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (TIpsIMbIE U OT
IPOTHUBHOI0), TPOBOJUTH CAMOCTOATEIBHO J1I0KA3aTEIbCTBA MATEMATUYECKUX
(akTOB, BHICTPaUBaTh apryMEHTALMIO, TPUBOAUTH IPUMEPBI U KOHTPIIPUMEDHI,
MPUMEHSATh METOJI MATEMATHYECKOW MHIYKIMH, 00OCHOBBIBAThH COOCTBEHHbIE
paccyXacHus;

BBIOMPATH CIIOCO0 pelieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOIBKO BApUAHTOB
pelIeHusl, BBIOUpaTh Hanbosee MoIX0 NN C Y4ETOM CaMOCTOSITENHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
(bopMyIMpOBaTh BONPOCH, (PUKCUPYIOLIUE TPOTUBOPEUHE, TPOOIEMY,
CaMOCTOATENLHO YCTaHABIMBATh HCKOMOE U JaHHOE, (GOPMUPOBATH TUIIOTESY,
apryMEHTHUPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJIUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY YKCIIEPUMEHT,
HCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHUYECKOTO 0OBEKTA,
3aBUCHMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIICHUS U BHIBOJIBI IO pe3yJibTaTam
MPOBEJAEHHOT0 HAOJIOICHUS, UCCIIEIOBAHUS, SKCIIEPUMEHTA, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYE€HHBIX PE3yJIbTaTOB, BEIBOJOB U 000O0IIEHUIA;



IIPOTrHO3HUPOBATH BO3MOIKHOC PAa3BUTHUC IIPOLCCCA, a TAKIKC BbIIBUI'ATh
MPCAIIOJJIOKCHHUA O €T0 Pa3BUTHHU B HOBBIX YCJIIOBUSAX.

Pabota ¢ undopmanueii:

BBIABJIATH HEAOCTATOYHOCTDh U M30BITOYHOCTD I/IH(I)OpMaIII/II/I, JaHHBIX,
HGO6XOIII/IMI>IX I pCIICHUA 3a1a49U,

BBIOMPATH, aHATTM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEACTABICHHUS,;

BbIOMpATh (popMy npeacTaBiaeHUs HHPOPMALIMU U WIUTIOCTPUPOBATH PEIIacMble
3aJlayd CXeMaMHM, uarpaMMamMu, HHOW rpauKoil 1 MX KOMOMHALUAMY;

OIICHUBATh HAAEKHOCTh MH(DOPMALIMH IO KPUTEPUSAM, TIPEIOKESHHBIM WIIH
chOpMYIUPOBAHHBIM CAMOCTOSITENHLHO.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIC YUCOHbBIC ACHCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYkACHUS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOKO TOUKY 3PEHHUS B
YCTHBIX Y MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHMS 110 X0y PELICHHUS 3a]1a4H,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTAT;

B X0J1¢ 00CYXICHUS 3a1aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pelraeMoi 3a/1auu, BEICKa3bIBaTh UCH, HAIlEJICHHBIC HA TTOMCK
pEIIeHNs, COMTOCTABIIATh CBOM CYXKJICHHS C CY>KJICHUSMHU JIPYTUX YIaCTHUKOB
Jiajgora, 0OHApPYKMBATh Pa3IMUKe U CXOACTBO MO3UIIMH, B KOPPEKTHOH hopme
hopMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEACTABIATH PE3YJIBTATHI PELIEHUS 3aa49H, SKCIIEPUMEHTA, UCCIIEI0BAHU,
MIPOEKTa, CAMOCTOSTEILHO BBIOMPATH (POPMAT BBICTYIUIEHUS C yUETOM 3a]a4
MPE3EHTALMU U OCOOEHHOCTEN ayIUuTOpUU;

MOHUMATh U WCIIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW U WHAUBUYJILHOM
paboTHI IPH pPEIIeHNH YUYEeOHBIX MaTeMaTHUECKHX 3aJ1a4, IPUHUMATH 11eJTb
COBMECTHOM JIEATETLHOCTH, IJIAHUPOBATH OPTAHU3AIMI0 COBMECTHOM PabOTHI,
pacnpenemnsTh BUJIbI paboT, JOrOBapUBaTHCA, 00CY AATh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBHIX (hopMax paboThl (00CykaeHUSI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMbD) U UHBIE); BHIMIOJHSITH CBOIO YaCTh paOOThI U
KOOPAUHUPOBATH CBOU JIEUCTBUS C IPYTUMH UJICHAMH KOMaH/Ibl, OLICHUBATh
KaueCTBO pe3yJibTaTa U KaueCTBO CBOET0 BKJIAJla B OOIIMIA Pe3ybTat 1o
KpUTepusiM, ChOpMYyJIMPOBAHHBIM YUYaCTHUKAMH B3aHUMOICHCTBUSI.



PerynsaruBHbIle yHUBEpCAIbHBIC yUeOHBIE IEHCTBUS
Camoopranuzanus:

BBISIBIISATH MTPOOJIEMBI JIJIS PEIICHUS B )KU3HCHHBIX U YUYCOHBIX CUTYAIIHSIX,
OPUEHTHUPOBATHCS B PA3TMYHBIX IMOX0aX MPUHATHS PEIICHUH (MHIUBHIYaTbHOE,
IPYIIIOBOEC);

CaMOCTOATEIFHO COCTABIIATH IIJIaH, AJITOPUTM PEIIeHUs 3aauu (WIH €T0 4acTh),
BBIOMPATH CIIOCO0 PENICHHSI C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOM MH(pOpMAILIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBINA UHTEIIJIEKT:

BJIaACThb crocodbaMu CaMOITPOBCPKH, CAMOKOHTPOJIA ITpOoICCCa U pe3yjibTaTa
pCUICHUA MaTEMaTHYECKOM 3aJa4dn, CaMOMOTHBaAIIlH 1 pe(i)HeKCI/II/I;

IIPEABUETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PEIICHUH 3aJ1a4H,
BHOCHTb KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IIOCTABIEHHOMN LEIU U
YCIIOBUSIM, OOBSICHATh TPUYUHBI JOCTUKEHUS WM HETOCTUKEHUS LENH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOIUU NIPU U3YyUYEHUU MaTeMaTUYeCKUX 00BEKTOB U (DAKTOB, 1aBaTh
SMOLIMOHAJIBHYIO OLIEHKY PEIICHUs 3a/1auH.

[MPEAMETHBIE PE3VJIbTATBI

K koHiry o0ydyeHus B 7 kjacce oOyqaronIMiics NOMYyUUT CACAYIOIINE TPEAMETHBIE
PE3YNbTATHI:

Pacrio3naBaTh n3y4eHHbIE T€OMETPUUYECKUE (DUTYPHI, ONIPEACITIATh UX B3AUMHOE
pacmnoioxkeHue, n300paxaTb reoMeTprUIecKue GUTYpPHI, BHITTOIHITH UEPTEXKH 110
YCIIOBHIO 3a7auu. I3MepsITh TMHENHBIE U YIJIOBBIE BEJIMUKMHBI. Pemarts 3a1aun Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTe MPUKUAKY ¥ OLICHKY JMHENHBIX U YIJIOBBIX BEJIMYHUH PEIMETOB B
peaNbHON XKU3HH, Pa3MEPOB IPUPOAHBIX OOBEKTOB. Pa3nnuaTe pazMepsl 3TUX
OOBEKTOB IO NOPSAIKY BETUUYHUHBI.

CTpOI/ITB YCPTCHKHU K TCOMCTPUICCKUM 3a/[aYaM.



[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh ITPU3HAKYU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUU 3a]1a4.

[TpoBOIUTH TOTHYECKUE PACCYKICHHS C UCTIOIB30BAHUEM T€OMETPUICCKHIX
TEOpeM.

ITonp30BaThCs MPU3HAKAMYU PABEHCTBA NIPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOVWCTBOM MEMAaHBIL, IPOBEAEHHON K THIIOTEHY3€ MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

Omnpenenars napajuieabHOCTb MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPHIE 00pa3yeT ¢
HUMU cekymas. OnpenensTe NapajielbHOCTb MPSMBIX C IOMOIIBIO PABEHCTBA
PACCTOSHAM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemiats 3aaumn Ha KiieTyaToi Oymare.

[IpoBOIUTH BHIYHMCIICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPUUYECKHX 3371a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MIPH MEPECEUECHUH ABYX
MapajyIeIbHBIX MPAMBIX CEKYIIEU. Pelars npakTHyecKue 3a1a4i Ha HaXO0XKICHUE
YIJIOB.

Bnaners nonsitueM reomerpudeckoro mecta Touek (I'MT). Onpenensite
OMCCEKTPUCY yTIJla U CEPEIMHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK T€OMETPUUYECKHE
Mecta Touek. [lonap30BaTbes noHsTreM reomerpuyeckoro Mmecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUUYECKUX YTBEPKICHUM U TIPU PEILICHUH 3a]1a4.

@opMyIUpPOBaTh ONPEAEIIEHUS OKPYKHOCTU U KpyTa, XOpAbl U JUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. ¥ METhH JI0KA3bIBaTh U IPUMEHSITH
3TH CBOMCTBA IIPU PELICHUU 3a/1a4.

Birazers NOHITHEM ONIMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXoJuTh €€ eHTp. Jloka3bIBaTh U UCIIOJIB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA ITEPECEKAIOTCS B OJHOU TOUYKE, U O TOM, UTO CEPEAUHHBIE
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

BnaneTs noHsTHEM KacaTeIbHOM K OKPYKHOCTH, MOJIH30BATHCA TEOPEMOM O
NEPHEHANKYIIPHOCTH KacaTeIbHOU U pajiyca, TPOBEIEHHOTO K TOUKE KaCAHMSI.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJTHOW TOYKH, U PUMEHSTH 3TO B PEIIEHUU T€OMETPUUECKUX 3a/1au.

Jloka3pIBaTh U MPUMEHATH MPOCTENIINE TEOMETPUIECKAE HEPABEHCTBA, IOHUMATh
UX IPAKTHYECKUN CMBICIL.



[IpoBOAWTE OCHOBHBIE T€OMETPUYECKHE TOCTPOCHUS C TIOMOILBIO IUPKYJIIA U
JINHEUKMU.

K xon1ty oOyueHnus B 8 kiacce 00ydaronuiics MOIyuuT CIEIYIONINUE MPEIMETHbBIC
pE3yNbTaThI:

Pacnio3zHaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, I10JIb30BATHCS
MX CBOMCTBAMU IIPU PELICHUN I'€OMETPUYECKUX 3a1a4. Paznnuars nmpusHaku u
CBOICTBA MapayijiesiorpaMma, pomoa 1 npsIMOyroJIbHUKA, JOKa3bIBATh UX U
YBEPEHHO IIPUMEHSATH IIPU PELICHUU T€OMETPUUECKUX 3a7a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUCHUS MEIMaH TPEYTONbHUKA (LIEHTpa
Macc) B PEILIEHUH 3a/1a4.

BnaneTs noHsTHEM cpeHEeN TMHUM TPEYTOJIbHUKA U Tpaleluu, IPUMEHITh UX
CBOICTBa IPH pELICHUU TeoMeTpruuecKkuX 3aaad. Mcnonb3zoBaTh TeopeMmy Daieca u
TEOpeMy O MPONOPLHUOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JUJISl PELICHMUS
IPAaKTUYECKUX 3a7au.

PacrioznaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCITOJIH30BATH X CBOWCTBA
IIPY PELICHUU 3a]a4.

BnaneTs NOHATHSAMU 1I0J100MS TPEYTOJIBHUKOB, KO3 puienTa nogoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJO0HBIX TPEYTOJbHUKOB. IMETh MpeacTaBiIeHUE O
npeoOpa3zoBaHuu 000U U 0 MOAOOHBIX (hurypax. [lonb3oBaTbes npu3HaKaMu
10/100Ms1 TPEYTOJBbHUKOB MPU PEIIEHUH F€OMETPUUYECKUX 3a]1ay. Jloka3bIBaTh U
IPUMEHATh OTHOIIEHHUS TPOIOPLUOHATIBHOCTH B IIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpuMmeHsTh Mo100ME B MPAKTUYECKUX 3aJa4ax.

BbIBONTE U HCTIONB30BaTh MpocTelIe (GopMyIbl s TUIOIAU TPEYTrOJIbHUKA,
napasuieJiorpaMma, pomoOa 1 Tpaneuuu. BeraucasaTs (pa3auuHbIMH CIIOCOOaMM)
IUIOIIAJb TPEYTOJIbHUKA U IJIOMA MHOTOYTOJIBHBIX (UTYP (MOIB3YSCh, T1IE
HEO0OXO0IMMO, KAJIbKYJISATOPOM). 3HAaTh OTHOLLEHHUE TIOAAEH NOJOOHBIX PUTYp U
MPUMEHSATH IPU pelieHuu 3a1ad. [[puMeHsTh Moay4eHHbIE YMEHHUS B
MPaKTUYECKUX 3a]adax.

[Tonb3oBaThcst TeopeMoit [Tudaropa mist penieHust reOMETPUYECKUX U
MpaKkTHYECKUX 3a/1a4. CTpOUTh MATEMATUYECKYIO MOJENb B TPAKTHUYECKUX
3a/1a4yax, CaMOCTOSITENIbHO AEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE AJIUHBI.

Bitazers NOHATHEM BIMCAaHHOIO U LIEHTPAJIBHOTO YIJIa, YIJla MEXIy KacaTelIbHOU
Y XOpJI0H, OTIMCAaHHOM M BIIMCAHHOM OKPY’KHOCTH TPEYTOJIbHUKA U
YETBIPEXYTOJIBHNUKA, IPUMEHSTh UX CBOMCTBA IPH PELICHNH 3a/a4.



[TpuMeHATh MoJTydeHHbIE 3HAHUSI Ha IPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEJH JUTsl 33/1a4 peajbHON )KU3HU U IPOBOJUTH COOTBETCTBYIOUINE BHIYMCICHUS
C IPUMEHEHHEM MOA00HS U TPUTOHOMETPHH (TIOJIB3YSCH, Tle HE0OX0AUMO,
KAJIbKYJISITOPOM).

K koH1y 00y4enus B 9 kiacce 00yyaromuiics MoJly4uT CleIyoIne peIMeTHbIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YTJIOB, YMETh HAXOAUTH C UX
MTOMOIIBIO PA3JIMYHBIE ATIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEILICHHE
MPSIMOYTOJIbHBIX TPEYTOJIBbHUKOBY ). HaxoauTh (C MOMOIIBIO KAJIBKYJISITOPA) JUTUHBI
U YTJIbI JIsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs (hopMysIaMu IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIAECTBOM JJIS1 HAXOKJICHUS! COOTHOLIEHUM MEXAY TPUTOHOMETPHUUECKUMHU
BEJINYMHAMM.

Jloka3bIBaTh TEOpEMY CUHYCOB U TEOPEMY KOCUHYCOB, IPUMEHATH UX IS
HAXOXKJICHUS PA3JIMYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPY PELICHUU T€OMETPUUECKHX 3a1a4. [[pUMEHATh MTOTy4YeHHbIE 3HAaHUS TIPU
PELICHUN MTPAKTUYECKUX 3a7a4.

[IprMeHATH TPUTOHOMETPHIO B 331a49aX HA HAXO0XKACHUE IIJIOIIAIH, BBIBOJIUTH U
BJIAJ€Th TPUTOHOMETPUUYECKUMU (hOpMYJIaMu ISl IUTOIIAIA TPEYTOJIbHUKA,
napajienorpaMmma, pomoa, Tpaneuu, BEIBOJUTh U IPUMEHSATH (hopmyiy ['epoHa u
bopmyy I TUIOIIAN BBITYKIIOTO YETHIPEXYTOIbHUKA.

NmeTts peacTaBiaeHue 0 TOMOTETHH, IPUMEHSATh B IPAKTUYECKUX CUTYAIUIX.
Hcnonb3oBaTk Teopemsl UeBbl 1 MeHenas npy pelieHnu 3a1au.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIaX, yriax MKy XOpJaMHu (CEKyIIMMHU)
U yTJIE MEXK]ly KacaTeIbHOU U XOPAOW NPH PEIEHUHA T€OMETPUUYECKUX 3aa4.
Jloka3pIBaTh U MPUMEHATH TEOPEMBI O MPOU3BEAEHUN OTPEZKOB XOP, O
IIPOU3BEICHUH OTPE3KOB CEKYIIMNX, O KBaIpaTe KacaTeIbHOM.

BnaneTs noHsTHEM KOOpJAMHAT Ha MJIOCKOCTH, paboTaTh C ypaBHEHUEM MPSMOM Ha
MJIOCKOCTU. BriageTs MOHATHSAMU yTI0BOro KO3 GUIIMEHTa U CBOOOHOTO YJICHA,
MOHUMATh UX TEOMETPUUYECKHUIM CMBICI U CBSI3b YIIIOBOTO Kod(duireHTa ¢
BO3pacTaHueM U yObIBaHWEM JTMHEHHON PYHKIIUU. YMETh peliaTh METOI0M
KOOPJIMHAT 3a]1a4y¥, CBSI3aHHBIC C TAPAJIICIIBHOCTHIO U MEPIIEHIUKYIISIPHOCTHIO
MPSIMBIX, IEPECEUCHUEM TMPSMBIX, HAXOXKIEHUEM TOUCK TIePEeCCUCHUSI.



BbIBOINTS U BIaAETh YPaBHEHUEM OKPYKHOCTHU. M cIIoap30BaTh METO KOOPAMHAT
JUTSI HAXOKICHHSI TIEPECEUEHUN OKPYKHOCTEH U mpsMbIX. Bianers hopmynamu
PAcCTOSHUSL OT TOYKH 10 IPSIMOM, IUIOIIAIN MTapajulesiorpaMMa B KOOpANHATAX,
UMETh MOHATUE 00 OPUEHTUPOBAHHOM MTomaau. [Tonb3oBaTeCs METOIOM
KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTH €0 MPU PELIEHUN TEOMETPUUECKUX U
MIPAKTUYECKUX 3a1a4. [[puMeHsATh METO KOOPAMHAT B ITPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

BrnageTts noHstueMm BeKTOpa. YMETh CKIAABbIBATH U BBIYUTATh BEKTOPBL, YMHOXKATh
Ha YHMCJIO, BJIAJIETh IPABUJIAMU TPEYTOJIbHUKA U napasuiesorpamma. Brnagers
MIPAKTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. Y BEPEHHO NOJIb30BATHCS
KOOpJMHATaMH BEKTOpa. BiiaieTh Cl10KE€HNEM U BBIYUTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOpPa Ha YUCIIO B KOOPIMHATAX.

Nwmeth nipeacTaBienue o 6asuce (Ha mIocKocTH). PackiaapiBaTh BEKTOPHI 1O
0azucy. PacknaapiBaTh BEKTOPHI CHII C TOMOILBIO MPOEIUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLIEHUH. [I[puMeHsTh MoyYeHHbIE 3HAHUS B
MPOCTEUIINX (PU3NUECKUX 3a/1auaXx.

BiageTs NOHATHEM CKaJISPHOrO MPOU3BEIECHNS BEKTOPOB, IOHUMATh €TI0
reOMETPUYECKUN CMBICII U YBEPEHHO I0JIb30BATHCS €0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOpAMHATAX. 3HATH TUCTPUOYTUBHOCTh CKASIPHOTO MPOU3BEACHHUS
U €r0 CBA3b C IpoenupoBaHueM. [ [puMeHATh CKansipHOE POU3BEICHNE BEKTOPOB
JUTSL HAXOKJICHHSI IUTMH U YIJIOB. PemaTe reoMeTpuyeckre 3a/1a4u ¢ HOMOUIbIO
CKaJIIpHOTO NMpou3BeneHus. Mcrnonbp30BaTh CKAIIPHOE MPOU3BEICHHE BEKTOPOB B
anredpanyeckux u (PU3MIECKUX 3a7adax.

BJ'Ia)IGTB MOHATHUAMMU IIPABUIIBHOTO MHOT'OYT'OJIBHUKA, JJIMHBI OKPYKHOCTU, IJINHBI
AYyTHU OKPYKHOCTU U paHHaHHOﬁ MCPBI yIJId, BBIYUCIEATD IJIOIIab Kpyra U €ro
yacter. [loHnMaTh CMBICH YKCTIA T HpI/IMeHSITB IMOJIYUYCHHBIC YMCHUA IIPU
PCHICHUHA IMPAKTHYCCKUX 3a/1a1. 3HaTh HCTOPHUYCCKHC CBCACHUA 00 HU3MCPCHHUHA
JJIMHBI OKPYKHOCTH M INIOIIadN Kpyra.

HMmeTh npeacTaBieHre 0 npeoOpa3oBaHuu IIIOCKOCTH, O IBMKEeHHIX. Haxonuth
OCH, LEHTPbI CHMMETPUU (PUTYpP, HEHTPHI IOBOPOTA, HAXOJAUTH KOMIIO3ULIUU
npocrermux npeodpazoBanuil. [[puMeHATh NBUKEHUS INIOCKOCTH MPU PEILIEHUH
r€OMETPUYECKUX 3a/1a4.

[TpuMeHSTh MOTydeHHbIC 3HAHHS Ha TIPAKTHKE — CTPOUTH MaTEeMaTHICCKUE
MOJICIH JUTSI 3a/1a4 peabHON )KU3HU B POBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C MPUMEHEHHEM MOJ00USI U TPUTOHOMETPUUECKUX (PYHKITUH (TOIB3YCh, T1Ie
HEO0OXO0IMMO, KAIBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KITIACC
KonnuecTBo yacos ONeKTpOHHbBIE
No /i HaumenoBanue pa3nenos u tem (uupossie)
) IPOrPaMMBI Bcero Konrponbubie | TIpaktuiueckue | ogpasoparenssie
paboTHI paboThI pecypesl
Hauana reomerpuu. I[Ipocreiimme
reoMeTpuYecKue PUrypsl u ux bubmrorexa LIOK
1 N p yP 28 1 https://m.edsoo.ru/78cl
cBoiicTBa. M3mepenune
46¢c4
Te€OMETPUICCKUX BEITUIHH
bu6mnorexa IJOK
2 TpeyroabHUKN 19 1 https://m.edsoo.ru/78cl
46¢4
[TapamnensHOCTh. CyMMa yIJIOB bubmmorexa OK
3 MHI; o FOJ'IBHI/IKa. Y Y 15 1 https://m.edsoo.ru/78c¢l
y 46c4
bubnmmoreka I{OK
4 [IpsiMmOyToJIbHBIE TPEYTOIBHUKH 7 https://m.edsoo.ru/78cl
46c4
5 [eoMeTprUeCKrEe HEPABEHCTBA 5 1 bubmmorexa IIOK
https://m.edsoo.ru/78cl




46¢c4

OxkpyxHOCTb. ['eoMeTprueckue Mecta bubmmoreka [JOK
6 Touek. [locTpoeHus ¢ MOMOIIbIO 18 https://m.edsoo.ru/78cl
LUPKYJIS U JTUHEUKU 46¢4
bubnmmoreka I{JOK
I1 0006
7 OBTOPEHIE, 000 meHI:Ie’ 10 https://m.edsoo.ru/78¢1
CUCTeMAaTH3alns 3HAHUN
46¢4
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




8 KIIACC

KonnuectBo yacos DNIeKTPOHHBIC
Ne /i HaumeHnoBaHnue pa3nenoB U Tem (tmudpoBrIe)
) POTrPaMMBI Bcero Koutponbueie | [IpakTuieckue | oGpasosarensHbie
paboThI paboThI pecypehl
bubmuoreka [JOK
1 YeThlpEXyTOIbHUKN 22 1 https://m.edsoo.ru/aSch
98eb
bubmuoreka [JOK
2 [Tomo6ue 16 1 https://m.edsoo.ru/aScb
98eb
bubmmnorexa IJOK
3 [Tnomanp 16 1 https://m.edsoo.ru/aScb
98eb
bubmuoreka [JOK
T IT
4 ; e;fsrjMe:qr;Opa v Hataa 18 1 https://m.edsoo.ru/aSch
P P 98eb
VYTIBI 1 4eTHIPEXYTOIbHUKN Bubnmorexa [IOK
5 Pexy ’ 20 1 https://m.edsoo.ru/a5cb
CBSI3aHHBIC C OKPY>KHOCTBIO 9%eb




[ToBTOpEeHue, 0600IIEHNE,
cucTeMaTu3anus 3HaHUN

10

bubmmoreka IJOK
https://m.edsoo.ru/a5cb
98eb

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

102




9 KJIACC

No /11

HaumeHnoBaHue pa3zienos u teM
IIPOTPAMMBI

KomunuecTtBo yacon

Bcero

KonTposbHbie
paboThI

[IpakTnueckue
paboThI

DIIEKTPOHHBIE
(dpoBbIe)
o0Opa3oBaTeIbHbBIC

pecypcbl

Pemenue TpeyronbHUKOB

22

bubmmoreka I{JOK
https://m.edsoo.ru/ddd
de230

[Togo0Oue TpeyrojJbHUKOB

12

bubnuoreka [{OK
https://m.edsoo.ru/ddd
de230

Meron koopauHaT

10

bu6anorexa IJOK
https://m.edsoo.ru/ddd
de230

Bekropsl

20

bubmmoreka IJOK
https://m.edsoo.ru/ddd
de230

JnuHa OKpy>KHOCTH M TUIOIIAb Kpyra

16

bubnuoreka [{OK
https://m.edsoo.ru/ddd
de230




bu6anorexa IJOK

6 JIBM>KeHHS TIJIOCKOCTH 10 https://m.edsoo.ru/ddd
de230
n SoBLLICHILe bu6mmoreka IJOK
7 OBTOPEHHE, ODODI . 12 https://m.edsoo.ru/ddd
CHUCTEMAaTH3alIMs 3HAHUI
de230
OBIIEE KOJIMYECTBO HACOB I1O 102

I[TPOI'PAMME




ITIOYPOYHOE IINTAHUPOBAHUE

7 KITACC
KonnuectBo yacos
Ne T DOnexkTpoHHbIE HU(DPOBBIE
/i cMa ypoxa Konrponbnsie | [IpakTnueckue
Bcero oOpa3oBaTebHbIC
paboThI paboTHI pecypest
i o3 oBe - bubmoreka [JOK
BO3HMKHOBEHUS U Pa3BUTHS
1 CTOpIt P 1 https://m.edso0.1u/925af8
TeOMETpUH 6b
q Touxa bu6mnorexa IJOK
5 aJaibHbIC TIOHATHUS reoMeTpuu. Touka, | hitps://m.edsoo.ru/659¢4
npsiMasi, OTPE30K, Iy 131
H HBIC TTIOHSATUSA T€OMETPUM. TouKa bubmmorexa OK
JaJb :
3 el P ’ 1 https://m.edsoo.ru/20bael
npsiMasi, OTPE30K, Jy4 2
[Tonsarue 006 akcuome, Teopeme, bubmoreka [JOK
4 JI0OKa3aTeIbCTBE, ONPEACICHUHN, CBOMCTBE, | 1 https://m.edsoo.ru/3d223
pU3HAKe 477
B3anmHoe pacnosiokeHue ToUeK Ha bubmuorexa [JOK
5 npsimoii. I3mepenue IIMHbI 0Tpe3Ka, 1 https://m.eds00.1u/92b77
PacCTOSTHUE MEXY TOUKAMU 6f1




B3anmHoe pacnosiokeHue ToueK Ha bubmuoreka [{OK

6 npsMoi. 3mepenue JIMHbI OTpe3Ka, https://m.eds00.ru/9¢500
PacCTOSTHUE MEXY TOUKAMU 788
B3anmHoe pacnoniokeHue ToUeK Ha bubmuoreka [{IOK

7 npsimoit. 3mepenue IMHbI 0Tpe3Ka, https://m.edsoo.ru/7f06e8
paccTosiHuE MEXy TOUKaMU ce
[TonmymmockocTe 1 yroii. Buasl yriios bubmmorexa LIOK

8 Y YTOI. DR YITIOB. https://m.eds00.ru/36862
N3mepenne BeMYKH yIJI0B

bf3
o ocKoc on B o8 bubnuoreka [JOK
JTYTJIOCKOCTH M yroi. Bumasl yrios.

9 Y Y ALY https://m.edsoo.ru/21cedf
W3mepenne BeTUYHH yTIIOB =
o ocKoC on B o bubmuoreka [IOK

TYTUT Th ¥ yroji. Bunsl yrios.

10 Y Y ALY https://m.edsoo.ru/ce214e
W3mepenne BeTUYHH yIII0B 14
BeprukanbHble 1 CMEXKHBIE YIJIBL. bubmuorexa [JOK

11 [TapannenbHble U IEPIEHANKYISIPHBIE https://m.edsoo.ru/7399fa
psIMbIe ea
BeprukanbHble U CMEKHBIE YIJIBL. bubnuorexa [JOK

12 [TapannenbHble U IEPIEHANKYISIPHBIE https://m.edsoo.ru/5¢2c0d

psIMbIE

ff




BepTI/IKaJIBHBIC N CMCKHBIC YIJIbI.

bubmnorexa IJOK

13 [TapannenbHble U NEPHEHAUKYISPHBIE https://m.edsoo.ru/4a4bf6
psIMbIE 78
BeprukanbHble 1 CMEXKHBIE YIJIBL. bubmuoreka [{IOK
14 [TapannensHbIe U NEPHEHAUKYIISIPHBIE https://m.edsoo.ru/84ee6 1
psIMbIe de
BeprukanbHble 1 CMEKHBIE YIJIBL. bubmuorexa [JOK
15 [TapannensHbIe U NEPHEHIUKYIISIPHBIE https://m.edsoo.ru/d04bb
psIMbIE 9¢c5
bu6mmorexa [JOK
16 buccekTpuca yria https://m.edsoo.ru/da5e00
3c
bu6nmmoreka IJOK
17 buccekrpuca yrna https://m.edso0.ru/55799
8af
bubmmoreka [JOK
18 buccekrpuca yria https://m.edsoo.ru/5¢a891
82
Jlomanas. Buasl nomanbix. JlauHa Bubnmorexa TIOK
19 fatne ' https://m.edsoo.ru/c84d7

JIOMaHOU

212




Jlomanas. Buapl tomanbix. /[nmHa

bu6mnorexa IJOK

20 . https://m.edsoo.ru/91fe52

JIOMaHOM
bc

MmuoroyronsHuku. [lepumerp bubnuoreka [JOK

21 MHOTOYToJIbHUKA. [TOHSATHE O BBITYKJIBIX U https://m.edsoo.ru/0aab8d
HEBBIMYKIIBIX MHOTOYTOJTbHHKAX fc
Mmuoroyronsauku. [lepumerp bubnunoreka [JOK

22 MHOTOYyTroyibHUKA. [TOHSATHE O BBITYKJIBIX U https://m.edsoo.ru/27b15
HEBBIITYKJIBIX MHOTOYT'OJIBHUKAX 065
Mmuoroyronsauku. [lepumerp bubmunoreka [JOK

23 MHOTOYTroJibHUKA. [TOHSATHE O BBITYKJIBIX U https://m.edsoo.ru/5cc7a3
HEBBITYKIIBIX MHOTOYTOJTbHHKAX 52
MmuoroyronbHuku. [lepumerp bubnuoreka [JOK

24 MHOTOYyTroJibHUKA. [TOHSATHE O BBITYKJIBIX U https://m.edsoo.ru/6cac74
HEBBITYKIIBIX MHOTOYTOJIbHHKAX dc
MuoroyronsHuku. [lepumetp bubmuorexa [JOK

25 MHOTOYToJIbHUKA. [TOHSATHE O BBITYKJIBIX U https://m.edsoo.ru/3e269¢
HEBBITYKIIBIX MHOTOYTOJIbHHKAX d8
" . bubmoreka [JOK

HCTPYMEHTHI JIsl U3MEPEHHI U
26 by 8 P https://m.edsoo.ru/333ecb

MOCTPOEHUM

98




HNHCcTpyMEHTHI 1)1 U3MEPEHNUH U

bu6mnorexa IJOK

27 N https://m.edsoo.ru/26b0a
MTOCTPOCHUI
806
KOHTponLHaI;_I[ pa6OTfl no reme "Havana ] BuGmorexa LIOK
) 5
)3 TeOMETPUH pocTeHmHe T€OMETPUYECK hitps-//m.cdsoo.rw/aalb79
¢burypsl u ux cpoiicra. Mamepenue .
reoMeTpuyeckux ¢uryp" _
Menanana, OuccekTpuca U BbICOTa bubmorexa HOK
29 A ’ P https://m.eds00.ru/9ae970
TpPEyTroJbHUKA
99
Meanana, OuccekTpuca U BbICOTa bubmorexa [OK
naH
30 A ’ P https://m.edsoo.ru/dc3e45
TPEYTOJIbHAKA
dl
bubmnorexa IJOK
31 PaBeHCTBO TpeyroibHUKOB https://m.edsoo.ru/8e04a0
2f
IlepBrBIi 1 BTOpOU IPU3HAKU DABEHCTBA bubmorexa HOK
32 P P P P https://m.edso00.ru/0f5d60
TPEYTOJILHUKOB
af
Ile 7| TOPOMU IIPU3HAKHA PABEHCTBA bubmorexa HOK
BBl U B
33 P p P p https://m.edsoo.ru/a56c5a

TPEYTrOJIbHUKOB

9b




[IepBbIil 1 BTOpOW NPU3HAKUA PABEHCTBA

bu6mnorexa IJOK

34 https://m.edsoo.ru/34f865
TPEYTOJILHUKOB
Oe
[IepBbIi1 1 BTOpOM NMPU3HAKU PABEHCTBA bubmmorexa TIOK
35 P P P P https://m.edsoo.ru/ffe062
TPEYTOJIbHUKOB
85
Ile i 1 BTOPOM MPHU3HAKU PAaBEHCTBA Bubmmorexa [OK
BBIN
36 P P P P https://m.edso00.ru/79753
TPEYTOJbHUKOB
cdf
PaBHOO € TPEYTrOJIbHUKU U UX Bubmmorexa OK
e T
37 BIU{O i et https://m.edsoo.ru/c59fda
CBOMCTBA
e9
PaBHOOEeIpeHHBIE TPEYTOJBHUKH U UX bubmmorexa TIOK
38 . AP pey https://m.edsoo.ru/7e10fb
CBOMCTBa
44
PaBHOOEIpeHHBIC TPEYTOJBHUKH U UX Bubmmorexa [OK
BH
39 . AP pey https://m.edsoo.ru/1¢2¢cc9
CBOMCTBA
82
bu6mnorexa IJOK
40 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOJbHHUKA https://m.edsoo.ru/480b3

c40




bu6mnorexa IJOK

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edsoo.ru/bf564a
b7
TpeTuii mpu3HAaK paBEHCTBA buosmorexa OK
42 P p P https://m.eds00.ru/b4229
TPEYTOJIbHUKOB
637
Tperuit mpu3HAK paBeHCTBA bubmorexa [IOK
THMN T
43 p p p https://m.edso00.ru/7a899c¢
TPEYTOJbHUKOB
49
T . AK DABCHCTEA bubnanoreka I{JOK
BEH
44 PETHH TIPHSHAK P https://m.edsoo.ru/41c¢75¢e
TPEYTOJILHUKOB
54
durypsl ¢ oceBor cumMmeTpueit. [Ipumepsl bubmmorexa TIOK
45 yp prei. LIpumep https://m.edsoo.ru/83d5ff
CUMMETPHUH B OKPYIKAIOIIEM MUPE o
o ¢ oceBoil cumMeTpuen. [Ipumepsl bubmrorexa [IOK
UTYDBI )
46 yP p P p https://m.edsoo.ru/a48cf)
CUMMETPHUH B OKPYIKAIOIIEM MUPE od
KonTponbHas pabora nmo reme Bubmmorexa OK
HTPOJIbHAA Ta 1
47 p p https://m.edsoo.ru/6f0a9%a

"TpeyronpbHuku"

78




bu6mnorexa IJOK

48 [TapanienbHOCTh NPAMBIX https://m.edsoo.ru/a0814
82d
CBOWCTBA ¥ IPU3HAKU [MApAILIEIIBHBIX bubmmorexa [TOK
49 P P https://m.edsoo.ru/2¢d69
HPSIMBIX
381
CBOIiCTBA ¥ IPU3HAKH MapaJUIEIIbHBIX bubmorexa HOK
50 DMK P p https://m.eds00.ru/75899
p b52
CBOWCTBA ¥ IPU3HAKU [MAPAIICIIBHBIX bubmorexa HOK
51 P P https://m.edsoo.ru/e0fde6
IPSIMBIX
99
CBOWCTBA ¥ IPU3HAKU [MAPAIUIEIIBHBIX bubmmorexa [TOK
52 P P https://m.edsoo.ru/74e8b
HPSIMBIX
d74
CBOIiCTBA ¥ IPU3HAKH MapaJUIEIILHBIX bubmorexa LHOK
53 P p https://m.edsoo0.ru/070{d7
TPSIMBIX
db
CBOWCTBA ¥ IPU3HAKU [MAPAIICIIBHBIX bubmorexa HOK
54 P P https://m.eds00.ru/5¢90c3

IIPSIMBIX

39




bu6mnorexa IJOK

55 CyMMa yTiioB TpeyrojbHUKa https://m.edsoo.ru/d1dca5
cd
bu6mnorexa [JOK
56 CymMmma yrioB TpeyroiabHUKa https://m.edsoo.ru/7af6d9
€6
bubnmmoreka IJOK
57 BHelrHue yritel TpeyrojabHuKa https://m.edsoo0.ru/bc409f
4f
bu6mnorexa IJOK
58 BHemiHue yribl TpeyrojabHUKa https://m.edsoo.ru/371cbe
11
CyMMa BHYTpPEHHUX YTJIOB bubnuoreka [JOK
59 MHOT'OYTOJIbHUKA U CyMMa BHEITHUX https://m.edsoo.ru/a3dd6
YTJI0B BBITYKJIOTO MHOTOYTOJTbHHUKA 67f
CyMMa BHYTpPEHHHUX yTJIOB bubnunoreka [JOK
60 MHOT'OYTOJIbHUKA U CyMMa BHEITHUX https://m.edsoo.ru/e638a5
YTJI0B BBITYKJIOTO MHOTOYTOJTbHHKA 10
CyMMa BHYTpPEHHHUX yTJIOB bubmunoreka [JOK
61 MHOT'OYTOJIbHUKA U CyMMa BHEITHUX https://m.edsoo.ru/b75ede

YTJIOB BBITYKJIOI'O MHOI'OYTI'OJIbHUKA

Oe




Koutposnbshas pabora o reme bubmuoreka [{OK
62 "[TapannensHocTh. CymMMa yrioB https://m.edsoo0.ru/40947
MHOTOYyTOJIbHUKA" 485
[Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX bubmmorexa LIOK
63 P : PAMOY https://m.edso0.ru/330d6
TPEYTOJIbHUKOB
3ff
[Tpu3Haku paBeHCTBA MPSIMOYTOJBLHBIX bubmiotexa LOK
64 P P PAMOY https://m.edsoo.ru/Oel54
TPEYTOJbHUKOB
4dc
bu6mmoreka IJOK
65 [leprieHIUKYNSIp ¥ HAKIIOHHAS https://m.edsoo0.ru/95731
0000000000
CBOICTBO MeIMaHbI MPSAMOYTOJIBHOTO bubnuorexa [JOK
66 TPEYroJibHUKA, MPOBEIEHHOM K https://m.edsoo.ru/b34a4
TUIIOTEHY3€ 50e
CBOICTBO MeIMaHbI PSAMOYTOJIBHOIO bubmuorexa [JOK
67 TPEYroJIbHUKA, MPOBEIEHHOM K https://m.edsoo.ru/83 fabf
TUTIOTEHY3€ 79
[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B Bubmrotexa LIOK
68 DAMOY pey Y https://m.edso0.ru/52b57

30 rpaxycoB

dof




[IpssMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B

bu6mnorexa IJOK

69 https://m.edsoo.ru/aec6d4
30 rpamycoB
43
COOTHOIIIEHHUA MEXAY CTOPOHAMH U bubmmorexa [TOK
70 Ay €Top https://m.edso00.ru/95db4
yTiaMUu TPEyTroJbHUKA
1£7
CoorHotie €Ky CTOPOHAMH U bubmorexa HOK
THOLIECHUS M
71 Ay €TOP https://m.edsoo.ru/5ea388
yTIaMUu TPEYyToJbHUKA
do
HeDaBeHCTES THEVEo a bu6mnorexa IJOK
TBO TPEYTOJIbHHUKA.
72 paneH pey . https://m.edso00.ru/501fa99
HepaBeHcTBO 0 1iiMHE TOMaHOM g5
HepaBeHcTBO MeX 1y NEPIEHAUKYIISPOM U bubnuoreka [JOK
73 HaKJIOHHOW. PaccTosIHHUE OT TOUKH 110 https://m.edsoo.ru/7284c
npsiMoi bde
KoHTtposnbHas paboTta 1o remam bubnunoreka [JOK
74 "[IpssMOyTOJIbHBIE TPEYTOJIbHUKH'", https://m.edsoo0.ru/85f00b
"I'eomeTpuueckne HepaBeHCTBA" e3
O oc OpIbl U JUAMETPEI, UX bubmmorexa [TOK
KPY>KHOCTB, X
75 Py > XOPARTH A PPl https://m.edsoo.ru/588c3a

CBOMCTBa

8d




OKpY>KHOCTb, XOp/Ibl U AUAMETPBI, UX

bu6mnorexa IJOK

76 . https://m.eds00.ru/02406
CBOICTBa
d49
B3auMHOe pacnonoxeHue OKpyKHOCTH U bubnuoreka [JOK
77 npsimoil. KacatenbHas u cekyimas K https://m.edsoo.ru/00d22
OKPY>KHOCTH 2d9
B3anmHoe pacnonoxeHue OKpyKHOCTH U bubnunoreka [JOK
78 npsimoii. KacatenbHas u cekyias K https://m.edsoo.ru/4{8753
OKPY>KHOCTH bb
B3anmHoe pacnonoxeHue OKpyKHOCTH U bubmunoreka [JOK
79 npsimoii. KacatenbHast u cekymas K https://m.edsoo.ru/a52{28
OKPY>KHOCTH 00
bu6nmmoreka IJOK
80 OKpy»KHOCTb, BIMCAaHHAs B YTOJ https://m.edsoo.ru/3767ac
35
bubmmoreka [JOK
81 OKpy>XHOCTb, BIIUCAHHAS B YTOJI https://m.edsoo.ru/f019¢e4
9b
[ToHATHE O rEOMETPUYECKOM MECTE TOUEK. bubnuorexa [JOK
82 [Ipumepsl reOMETPUYECKUX MECT TOUYEK Ha https://m.edsoo.ru/9bdd6
IJIOCKOCTH b63




ITonsarue o IreOMCTPHUICCKOM MECTC TOYCK.

bubmnorexa IJOK

83 [IprMepbl TEOMETPUYECKUX MECT TOUYEK HA https://m.edsoo.ru/621adf
IUIOCKOCTH 85
OnucanHas OKPYKHOCTh TPEYTOJIbHUKA bubmorexa HOK
84 . Py pey ’ https://m.edsoo.ru/f5b41b
e€ IeHTp
c7
OmnucanHas OKPYKHOCTh TPEYTOJIbHUKA bubmmorexa [TOK
85 o emT Py pey ’ https://m.eds00.ru/c9625
HERP 4c9
MeTto reoOMETPHUECKUX MECT TOYEK IPU bubmorexa LOK
86 A P P https://m.edso00.ru/5894¢
pEIICHIH TEOMETPUUECKHX 33]1a4
7a4
MeTo1 reOMETPUUECKUX MECT TOYEK [IPHU bubmorexa HOK
87 A P P https://m.edsoo.ru/78434
pelIeHnH reOMETPUIECKUX 3a1ad 2l
MeTo1 reOMETPHUECKUX MECT TOYEK IPHU bubmmorexa [TOK
88 A P P https://m.eds00.ru/05853
PEIICHUY TeOMETPHUSCKUX 3a/1a4
a22
MeTto reoOMETPHUECKUX MECT TOYEK IPU bubmorexa HOK
89 A P P https://m.edso00.ru/6903df

pPCIICHUN TCOMETPUYCCKHUX 3aaa4

{0




O60cHOBaHMS MPOCTEHIINX MTOCTPOCHUH,
JTallbl 33/1a4U Ha [IOCTPOCHUSA, PEIICHUE

bu6mnorexa [JOK

90 https://m.edsoo.ru/e511d
3a/lay Ha MOCTPOCHHE IIUPKYJIEM U 730
JIMHEUKOU -
OO6ocHOBaHUS IPOCTEHIIINX OCTPOCHUM,

P P bubnunoteka [JOK

ATanbl 33/1a4M HA TIOCTPOEHUS, pEIlICHUE

91 8 P P hitps://m.edsoo.ru/f3bfbf
3a/lay Ha MOCTPOCHHE IIUPKYJIEM U 74
JIMHEVNKOU —
KoutponbsHas pabora o teme
"Ok p}KHOCTLpFGOMeT MYECKHUE MECTa bubmotexa LHOK

92 by ' P https://m.edsoo.ru/791daf
Touek. [locTpoeHus ¢ MOMOIIBIO ITUPKYJIS o6
U JTUHEHKHN" —
[ToBTOpenue u 06o61eHue. Pemenue bubmmoreka [JOK

93 3a/1a4, WUTIOCTPUPYIOLINX CBSI3U MEXKIY https://m.edsoo.ru/f0e38f
Pa3NTUYHBIMKU TEMAMH Kypca a3
[ToBTOpenue u 06061eHue. Pemenue bubmmoreka [JOK

94 3a/1a4, WUTIOCTPUPYIOLINX CBSI3U MEXKY https://m.edsoo.ru/38a31
pPa3IMYHBIMUA TEMaMH Kypca 139
[ToBTOpenue u 06o61eHue. Pemenne bubmuoreka LIOK

95 3a/1a4, WUTIOCTPUPYIOLINX CBSI3U MEXKIY https://m.edsoo.ru/7382b
pPa3NIUYHBIMU TEMAMH Kypca cc4

96

[ToBTOpenue u o0odmeHne. Pemenue

bu6mnorexa [JOK




3a/1ay, WITIOCTPUPYIOIINX CBA3U MEXKIY
pa3IMYHBIMM TEMaMU Kypca

https://m.edsoo.ru/a4{457
ea

[ToBTOpenue u 06061enue. Pemenne bubnuorexa [JOK
97 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3U MEXK]TY https://m.edsoo.ru/07e56
pa3IMYHBIMHA TEMaMH Kypca Tel
[ToBTOpenue u 06061enue. Pemenne bubnuorexa [JOK
98 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEXKTY https://m.edsoo.ru/8a4b9
Pa3IMYHBIMUA TEMAaMU Kypca 4e4
[ToBTOpenue u 06061eHue. Pemenne bubnuorexa [JOK
99 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEXKTY https://m.edsoo.ru/397d1
pa3IMYHBIMH TEMaMH Kypca 66b
[ToBTOpenue u 06061enue. Pemenne bubnuoreka [JOK
100 | 3amay, UIUTIOCTPUPYIOLIUX CBSI3U MEXKTY https://m.edsoo.ru/c60d7
Pa3IMYHBIMUA TEMaMU Kypca 78a
bu6mnorexa [JOK
101 | UtoroBas koHTpoOIbHAs paboTa https://m.edsoo.ru/fd5075
4a
[ToBTOpenue u 0606meHue. Pemenue bubmuorexa [JOK
102 | 3ama4, WUTFOCTPUPYIOITUX CBSI3U MEXKIY https://m.eds00.ru/971178
pa3IMYHBIMH TEMaMU Kypca 36




OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




8 KIIACC

KomnnyectBO yacoB DNeKTpOHHBIC
U poBkIe
Nen/m | Tema ypoka Beero Kontponwnbie | [Ipaktuueckue 06pa3oBaTelbHbIE
paboThI paboThI pecypehl
ITapaniaemorpamMmm, ero npu3HakKu 1 bubmmorexa LIOK
1 CBj%CTBa/ p ’ p 1 https://m.edsoo.ru/8c2d
0810
[Tapamaemorpamm, ero npu3HaKu 1 bubmmorexa LOK
2 R, p ’ p 1 https://m.edsoo.ru/0dbb
CBOICTBA
ebfb
[TapayuienorpamMm, €ro IprU3HAKH U bubmmorexa OK
3 CBS;CTBa p ’ P 1 https://m.edsoo.ru/fb52
1d1b
ITapaniaemorpamMm, ero npu3HakKu U bubmorexa LIOK
4 R} pamMu, P 1 https://m.edsoo.ru/dc67
CBOWCTBA
4776
[Tapamaemorpamm, ero npu3HaKu 1 bubmmorexa LOK
5 P P ’ p 1 https://m.edsoo.ru/4823

CBOICTBA

807b




[IpsiMmoyrosibHUK, pOMO, KBaJpaT, UX

bu6mnorexa IJOK

6 SHAKH 1 CBONCTEA https://m.edsoo.ru/8abc
W3HAKU U CBOUCTB
P 8828
[TpsAMOYTOABHUK, pOMO, KBAIpaT, UX bubmorexa LOK
7 pAMOY N POMD, Kpapar, https://m.edsoo.ru/d6a6
NPHU3HAKK U CBOKCTBA
62c9
IT OYT'OJILHHUK, pOMO, KBaagparT, Ux bubmmorexa LHOK
SIMOYT
8 . pHSHaZm . csof;cz o AL, https://m.eds00.ru/2188
p 4952
IIpssmoyro K, poMO, KBaJpar, ux Bubmmorexa OK
TOJIBHU M
9 pAMOY :p > KBAIPAT, https://m.edsoo.ru/a637
MIPU3HAKH M CBOMCTBA
3aa2
bubnuoreka IJOK
10 Cpenusst TUHUS TPEYroJbHUKA https://m.edsoo.ru/6elb
cbbb
bubmmoreka IJOK
11 Cpennsist THHHS TPEYTOJIbHUKA https://m.edsoo.ru/6b23
adc3
Tpane PaBHOOenpenHas tparmenus, eé bubmiorexa HOK
neuus. PaBu
12 paret AP PatCIuiL, https://m.edsoo.ru/d61a

CBOWCTBA U PU3HAKU

a9d2




13

Tpanenus. PaBHoOeapeHHas Tpanenus, eé
CBOWCTBA U IPU3HAKU

bu6mnorexa IJOK
https://m.edsoo.ru/1719
60ca

14

[IpsamoyronpHas Tpaneuus

bu6nunoreka I{JOK
https://m.edsoo.ru/3375
c8f3

15

CpCILHSIH JIMHUA TpallCuunu

bubnmmoreka IJOK
https://m.eds00.ru/7963
a7f5

16

Teopema Paneca

bu6mnorexa IJOK
https://m.edsoo.ru/342¢
a505

17

Teopema daneca

bu6nunoreka I{JOK
https://m.edsoo.ru/a240
2d2b

18

TeopeMa 0 MpoNOPLHOHATIBHBIX OTPE3KAX

bubmmoreka IJOK
https://m.edsoo.ru/b62d
4c47

19

Teopema 0 mponOPUHUOHATBHBIX OTPE3KAX

bu6mnorexa IJOK
https://m.edsoo.ru/8ecc
c056




bu6mnorexa IJOK

20 [leHTp Macc TpeyroiabHUKa https://m.edsoo.ru/9cbc
96¢
bu6nunoreka I{JOK
21 L{eHTpaIbHO-CHMMETPHYHBIC (PUTYPHI https://m.eds00.ru/8578
076a
KoHTponbsHas padbora 1o reme bubmorexa LIOK
HT
22 | P ) P | https://m.edsoo.ru/bed0
YeTIpEXyTrOIbHUKN
913
[Tono6ue KOB, KO3 PHUITUEHT bubmmorexa LIOK
23 H06 7S IPEYTOIBHITKAS, a https://m.edso0.ru/1940
s
HOAORH 0684
bu6 OK
24 Honoéine TPEYTOJILHUKOB, KOADPUIIUECHT h;IszI:I;I/(r)I:.CeI;ascI)lo.ru D 1eb
1 ust
e bs0b
bubmmoreka IJOK
25 [Tpu3Haku mo100us TPEYTrOJTBHUKOB https://m.edsoo.ru/bbf2
c3a6
bu6mnorexa IJOK
26 [Ipu3Haku mogo0ust TPEYroabHUKOB https://m.edsoo.ru/8db1

1££7




bu6mnorexa IJOK

27 [Ipu3Haku mogo0ust TPEYroabHUKOB https://m.edsoo.ru/9ed1
1d5b
bu6nunoreka I{JOK
28 [Tpu3Haku mogo0ust TPEYTrOTHHIUKOB https://m.edsoo.ru/152d
2193
bubnmmoreka IJOK
29 [Tpu3Haku mo100Us TPEYTrOJTBHUKOB https://m.edsoo.ru/23dc
9511
bu6mnorexa IJOK
30 [Tpu3Haku nogo0Us TPEYroIbHUKOB https://m.edsoo.ru/8d1d
9d16
[TpumeHeHne mo100us TIPH PEIICHUH bubmorexa HOK
31 o paKTquCKHX 3;1 - pup https://m.edsoo.ru/d97b
P 8 £297
[Ipumenenue moaoOuUs Mpu pelICHUH bubmmorexa LIOK
UM
32 P A pup https://m.edsoo.ru/5b21
MPAKTUICCKUX 33729
cSaa
IT € TI0JI00USI TIPU PEIICHUH bubmmorexa LIOK
ue I U
33 e A PEP https://m.edsoo.ru/e0d8

IMPAKTUYCCKUX 3aa4

0738




[Tpumenenue no100us mpu peIIeHUH

bu6mnorexa IJOK

34 https://m.edsoo.ru/cace
MPaKTHYECKUX 3a/1a4
17d8
[TpuMenenne noxo0us MPU pELIEHUN bubmorexa LOK
35 P A pHp https://m.edsoo.ru/8717
MPAKTUYCCKUX 3aJ1ad
eeba
[TpuMmenenne noxo0us IPU PELIEHUN bubmorexa LOK
36 o paKTI/I‘-IeCKI/IX 3;[ . pHp https://m.edsoo.ru/d915
P A 9d9d
BBenenue moustus npeoopa3zoBaHus bubmorexa HOK
37 s peobp https://m.edsoo.ru/aaf7
101001 M MOOOHBIX PUTYD
€944
bubnuoreka IJOK
38 KonTtponshas pabora o teme "[logobue" https://m.eds00.ru/89¢3
236d
[Moustre mommaau. CBOMCTBA IUIOMIAAEH bubmmorexa LHOK
39 Ha. Had https://m.edsoo.ru/7af5
reOMETPUYECKUX PUTYP
b92e
[Moustue mromaau. CeBoicTBa ILIOMIAAEN bubmorexa HOK
40 Ha. Had https://m.edsoo.ru/37al

reOMETPUYECKUX QUTYp

76¢c0




[Moustre miomaau. CBoicTBa ILIOMIAAEN

bu6mnorexa IJOK

41 https://m.edsoo.ru/6004

reOMETPUYECKUX QUTYp
265a

[Ipocreiimume GOpPMyYITBI 1S TUTOTITAIH bubnuoreka [JOK

42 TpEyToJbHUKA, TapajuieiorpaMma, poMOa 1 https://m.edsoo.ru/596a
Tparneuuu 1d0e
[TpocTeitmue hopMybl A7 TUIOIMIATA bubmmotexa [IOK

43 TpEyToJbHUKA, TapajuieorpaMma, poMoa 1 https://m.edsoo.ru/f636
Tpaneuuu delf
[Tpocreitmue hopMynbl A7 TIIOIMIATU bubmuotexa [IOK

44 TPEyroJbHHKA, Mapaenorpamma, pomoa u https://m.edso0.ru/9732
Tpanenuu 274d
[Ipocreiimue GOpMyITBI 1S TUTOIITAIH bubmmoreka [{OK

45 TpeyroJjbHHKA, Mapajjienorpamma, pomoa u https://m.edsoo.ru/e645
Tpaneunu 8963
[Ipocreiimume GoOpMyIbI 715 TUTOIIAIH bubmmoreka [JOK

46 TpeyrojbHHKa, apaenorpamma, pomoa u https://m.edsoo.ru/0b18
Tpaneunu fcol
[Ipocreiimue GopMyIbI 715 TUTOIIAIH bubmmoreka [JOK

47 TPEYTroJIbHHUKA, MapajuiesiorpaMma, poMoa u https://m.edsoo.ru/eb69

Tpaneunu

1e04




[IpocTeiiue hopmMyIibl I TUIOMIATN bu6mnorexa IJOK
48 TpeyroJibHUKA, MapajuiesiorpaMma, poMoa u https://m.edsoo.ru/8b93
Tpanenuu ctba
[IpocTeiiue hopmMyibl I TUIOMIAIN bu6mnorexa IJOK
49 TpEeyroJbHUKa, TapajuieiorpaMma, poMoa u https://m.edsoo.ru/c35f
Tparnenuu 544d
[IpocTeiiue hopmMyibl I TUIOMIAN bubnuoreka [JOK
50 TpeyToJbHUKA, TapajuieiorpaMma, poMoa 1 https://m.edsoo.ru/a3f9
Tparneunu beld
bu6mnoreka IJOK
51 [Tnomanu mogo0HbIX HUryp https://m.edsoo.ru/d863
834
bu6nmoreka IJOK
52 [Tnomranu mogo0HBIX HHUTYP https://m.edsoo.ru/2383
022¢
bubmuoreka [{OK
53 [Tnomaau mogo06HBIX HUryp https://m.edsoo.ru/5ee2
a7d4
bu6mnoreka IJOK
54 KonTponrsHas padbora no teme "I[Inomans" https://m.edsoo.ru/05f1

0573




bu6mnorexa IJOK

55 Teopewma Iudaropa https://m.edsoo.ru/7{63
1127
b K
56 [Ipumenenue Teopemsl [Iudaropa npu h‘;ISJsI:I;I/(;I:.CeI;ascI)lo(.)ru/4829
PELICHUU TPAKTUUYECKUX 3a/1a4 510
b K
57 [Tpumenenue Teopemsl [Tudaropa npu h‘Ij[ISJSI:I;I/(r)IT:eIi(I){)(.)ru/a9fb
pPELICHUU MTPAKTUYECKUX 3a/1a4
d79b
bu6 OK
53 [Tpumenenue Teopemsl [Tudaropa npu hzﬁ§3fziiziirw8962
PELICHUH ITPAKTUYECKUX 3a/1a4
50fc
b K
59 [Ipumenenue Teopemsl [Iudaropa npu h‘;ISJsI:I;I/(r)I:.CeI;ascI)l()(.)ru/ec94
PELICHUU NTPAKTUYECKUX 3a/1a4
€892
b K
60 [Tpumenenue Teopemsl [Tudaropa npu h‘;IEJsI:I;I/(r)ITliI;ascI){)(.)ru/cb69
PELICHUU MTPAKTUYECKUX 3a/1a4
a0l1
[IponopurOHaAIBHBIE OTPE3KU B Bubmmorexa HOK
61 POTIOPHL P https://m.edsoo.ru/012¢

MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

€582




[IponopurOHAIBHBIE OTPE3KU B

bu6mnorexa IJOK

62 https://m.edsoo.ru/al55
MPSMOYTOJIBHOM TPEYTOJIbHUKE
49¢a
[TponnopumoHalbHBIE OTPE3KH B Brbmmorexa [IOK
63 poTopH P https://m.edsoo.ru/lecb
MPSIMOYTOJILHOM TPEYTOJIbHUKE
c886
[TIponoprimoHanbHBIE OTPE3KH B bubmmoreia LIOK
MOPIHOHAIBHE
64 ponopn P https://m.edsoo.ru/cOdc
MPSIMOYTOJIEHOM TPEYTOJBLHUKE
264b
oo OHATLHELE OTHE3K bu6mnorexa IJOK
MOHAJIBHBIC OT 1B
65 poTopH P https://m.edsoo.ru/861d
MPSMOYTOJIBHOM TPEYTOJIbHUKE
fd7f
[TponnopumoHabHBIE OTPE3KH B Brbmmorexa [IOK
66 poTopH P https://m.edsoo.ru/c024
PSIMOYTOJILHOM TPEYTOJIbHUKE
efl4
CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC bubnmnoreka [{OK
67 OCTPOTO yTJia MPSMOYTOIHHOTO https://m.edsoo.ru/132b
TPEYTrOJbHUKA 4ef6
CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC bubnmnoreka [IOK
68 OCTPOTO yIJia MPSMOYTOIBHOTO https://m.edsoo.ru/f089
TPEYTOJIbHUKA efb9




CuHycC, KOCUHYC, TAHT€HC U KOTAHT'€HC

bu6mnorexa IJOK

69 OCTPOTrO yIJia NpsIMOYTOJIbHOTO https://m.edsoo.ru/b41c
TPEyTOJbHUKA 2719
TpuronomeTpudeckue QyHKIMH YTIIOB B bubmioreia OK

70 : : YHIIILY https://m.edsoo.ru/f64c
30°, 45°u 60°

b9cb
Tpuronomerpruyeckne (PyHKIIUU YTIIOB B bubmmorexa LOK
71 3£L 45011605 YHIHHIY https://m.edsoo.ru/6b29
) 4349
KoHnTponbsHas padbora o teme "Teopema bubmmorexa LHOK
72 P P p" https://m.edsoo.ru/a9db
[Tudaropa v HavaIa TPUTOHOMETPHUH
1f7a
bu6mnorexa IJOK
73 BnricanHuble U HEHTpaJIbHbBIE YTJIbI https://m.edsoo.ru/aeSf
890d
bubnmoreka IJOK
74 BnucaHHbIe U IEHTPATbHBIE YTJIbI https://m.edsoo.ru/d023
3fa0
bu6nmmoreka IIOK
75 BnucaHHbIE U HEHTPAIbHBIE YTJIbI https://m.edsoo.ru/ccae

e9b0




76

Bnucannbie n HCHTPAJIBHBIC YIJIbI

bu6mnorexa IJOK
https://m.edsoo.ru/1d34
2414

77

Yron Mexay KacaTeJIbHOU U XOpI0U

bu6nunoreka I{JOK
https://m.edsoo.ru/775e
fa2f

78

YT0JI MEXTy KacaTeJIbHON U XOPJIOU

bubnmmoreka IJOK
https://m.eds00.ru/0916
6b3d

79

Vbl MCXKAY XOpAaMH U CCKYIIUMHU

bu6mnorexa IJOK
https://m.edsoo.ru/022¢
729c¢

80

YTl MeXIy XOpJIaMu U CEKyIIUMHU

bu6nunoreka I{JOK
https://m.edsoo.ru/84a3
2a80

81

BnucanHble 1 OnIMCaHHbBIE
YETBIPEXYTOJIbHUKN

bubmmoreka IJOK
https://m.edsoo.ru/734d
8ad9

82

Bniucannele u onucaHHbIe
YEeTBIPEXYTOJIbHUKU

bu6mnorexa IJOK
https://m.edsoo.ru/aabc
lad6




CBoiicTBa 1 MPU3HAKHU BIIMCAHHOTO

bu6mnorexa IJOK

83 P — https://m.edsoo.ru/fel4
pexy 2853
CBOIICTBA ¥ IPU3HAKU BIIUCAHHOT'O bubmmorexa LOK
84 N roanHKa https://m.edso00.ru/6043
PERY 5d9b
CBoiiCcTBA ¥ IPU3HAKU BIUCAHHOI'O bubmmorexa LHOK
85 qeTHDEX romI,)HHKa https://m.edsoo.ru/cf9e
pexy 646f
CBOJICTBA ¥ IPU3HAKUA BIIUCAHHOTO bubmorexa HOK
86 . p https://m.edsoo.ru/0b05
YeTBIPEXYTOJIbHUKA
0la3
B3auMHoe pacmnoiiokeHue IByX bubmmorexa LOK
87 ox )KHOCTI)eﬁ By https://m.edsoo.ru/420d
py 844e
B3anMmHOe paciionokeHue AByX bubmmorexa LHOK
88 ok )KHOCTP;I)'I ABY https://m.edsoo.ru/42da
py 8612
bu6mnorexa IJOK
&9 Kacanue okpyxHOCTEN https://m.edsoo.ru/4cbf

4f19




bu6mnorexa IJOK

90 Kacanue okpyxHOCTEN https://m.edsoo.ru/52dc
be7d
bu6nunoreka I{JOK
91 OO6mue KacaTenbHBIE K ABYM OKPYKHOCTSIM https://m.edsoo.ru/d215
1a62
KonTponwsnas pabora o teme "YTiibl 1 bubmmoreka [IOK
92 YeThIPEXYTOJILHUKH, CBSI3aHHBIE C https://m.eds00.ru/2605
OKPY>KHOCTHIO" 5342
[ToBTOpenue u 06o61eHue. Pemenue bubnmnoreka [IOK
93 3a/1a4, WUTFOCTPUPYIOITUX CBSI3U MEKITY https://m.edsoo.ru/74d8
pPa3IMYHBIMUA TEMAaMH Kypca 9ab9
[ToBTOpenue u o6oOmenue. Pemenue bubnmnoreka [IOK
94 3a/1a4, WUTEOCTPUPYIOLIUX CBA3U MEKITY https://m.edso0.ru/6d05
pa3TUYHBIMUA TEMaMH Kypca bcd8
[ToBTOpenue u oboOmeHue. Pemenue bubmmnoreka [IOK
95 3a/1a4, WJUTEOCTPUPYIOLIUX CBA3U MEKIY https://m.edsoo.ru/5101
pPa3IMYHBIMU TEMaMH Kypca 3847
[ToBTOpenue u o6oOeHue. Pemenue bubmmnoreka [IOK
96 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY https://m.edsoo.ru/2481
pPa3IMYHBIMUA TEMaMH Kypca 81a0




[ToBTOpenue u o6o0meHue. Pemenue
97 3aJ1a4, WILTIOCTPUPYIOMINX CBS3H MEKTY
pa3IMYHBIMKM TEMaMH Kypca

bu6mnorexa IJOK
https://m.edsoo.ru/dad 1
Sfdc

[ToBTOpenue u o6o01eHue. Pemenue
98 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY
pa3IMYHBIMHU TEMaMU Kypca

bu6mnorexa IJOK
https://m.edsoo.ru/6a69
702b

[ToBTOpeHue u o6o61enue. Pemenue bubmmoreka [IOK
99 3a/1a4, WUTFOCTPUPYIOITUX CBA3U MEKITY 1 https://m.edsoo.ru/0f5Sb
pa3IMYHBIMUA TEMaMU Kypca 4b87
[ToBTOpeHue u obo6menue. Pemenue bubmmnoreka [IOK
100 3a/1a4, WUTFOCTPUPYIOITUX CBA3U MEKITY 1 https://m.edsoo0.ru/7942
pa3IMYHBIMHA TEMaMH Kypca fc3c
bu6mnorexa IJOK
101 HToroBas KOHTpoJIbHAs padoTa 1 https://m.edsoo.ru/c269
5cl0
[ToBTOpenue u 006o001EeHue. Penenue bubmmoreka [JOK
102 3a/1a4, WUTIOCTPUPYIOLIUX CBA3U MEKITY | https://m.eds00.ru/b498
pa3IMYHBIMU TEMaMU Kypca 1045
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




9 KJIACC

No /11

Tema ypoka

KomnuuecTtBO yacon

KonTposnbHbie

Bcero
paboThI

[IpakTnueckue
paboThI

DNEeKTpOHHbIE
U poBkIe
oOpa3oBaTeIbHBIC

pecypcChI

Cunyc, KOCUHYC, TaHTe€HC YIJIoB 0T 0 110
180°

bu6nmmoreka I{JOK
https://m.edso00.ru/3300
5d2b

OCHOBHO€ TPUTOHOMETPHUUECKOE
TOXAECTBO

bubmuoreka [{OK
https://m.edsoo.ru/aba8
dds2

@opMyJIbl IPUBEACHUS

bu6mnorexa IJOK
https://m.edso00.ru/9881
3486

®opmyIibl IPUBEICHUS

bubnmmoreka I{JOK
https://m.edsoo.ru/e003
24ad

Pemenue tpeyronsHukoB. Teopema
KOCHHYCOB

bubmuoreka [{OK
https://m.eds00.ru/9738
e456




Pemenue tpeyronsHukoB. Teopema

bu6mnorexa IJOK

6 https://m.edsoo.ru/d934
KOCHUHYCOB
abeb
bu6nunoreka I{JOK
7 Teopema cuHycoB https://m.edsoo.ru/820e
bf06
bubnmmoreka IJOK
8 Teopema cHHYCOB https://m.edsoo.ru/000d
d68f
Pemienre npakTruyecKkux 3a1ad C bubnmnoreka [{OK
9 MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/da65
TEOPEMBI CUHYCOB db4c
Pemienre npakTuyecKux 3a1ad C bubmmoreka [IOK
10 HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/ed17
TEOpPEMbI CUHYCOB 0337
Pemienne npakTuyecKkux 3a1ad C bubmmoreka [IOK
11 HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/fd23
TEOPEMBI CUHYCOB 7192
Pemienne npakTruyecKkux 3a1ad C bubnmnoreka [IOK
12 HCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB U https://m.edso0.ru/66b2
TEOPEMbI CHHYCOB 47d5




Tpuronomerpuueckue GopmyIibl s

bu6mnorexa IJOK

13 https://m.eds00.ru/009b
IUIOIIAAN TPEYTOIbHUKA, TIapallIeIorpaMMa 176
TpuronomeTpudeckue GOpMyJIbl ISt Brbmmorexa [IOK

14 P P PMYTIBL A https://m.edsoo.ru/3479
TUIOIAAN TPEYTOIbHUKA, TapaJljIeIiorpaMma

efa2
TpuroHomeTpudeckue GOPMYJIbI IS Bubmmorexa [IOK

15 P P PMYTIBL A https://m.edsoo.ru/c9e4
TUTOIAAH TPEYTOIbHUKA, TTapaJlIeIorpaMma VT3f
Tpuronomerpruyeckue GOpMyIIbI s Bubnrorexa [IOK

16 P P PMYIIBLA https://m.edsoo.ru/35e8
IUIOMIAAN TPEYTOIbHUKA, TTapallIeIorpaMma b1f

bubnuoreka IJOK

17 ®opmyna ['epona https://m.edsoo.ru/ad8e
9d59
bubmmoreka IJOK

18 dopmyina ['epona https://m.edsoo.ru/8fb8
0467
bu6mnoreka IJOK

19 ®opmyna ['epona https://m.edsoo.ru/03b9

324c




dopmyna I0aau BbITYKIOTO

bu6mnorexa IJOK

20 g https://m.edsoo.ru/e204
YeThIPEXYTOIbHUKA 62b0
o oro bu6nunoreka I{JOK
YKJIOT
21 opM}./’na TLIOTIEAN BEILYICL https://m.edsoo.ru/1b3f
YEeTHIPEXYTOJIbHIKA 2784
K 5 " PereHIe bubnnoreka LIOK
[ICHA
22 OIIPOIILHAA p'2'1 OTa HO TeMe e https://m.edsoo.ru/7131
TPEYTOJbHUKOB 6455
X 5 bu6mnorexa IJOK
23 OpJIRL 1 TOAODERIE TPeyTOIBEHIH B https://m.edsoo.ru/dee5
OKPYKHOCTH blld
bu6nunoreka I{JOK
24 Teopema o mpou3BeICHUH OTPE3KOB XOP/I https://m.edsoo.ru/9a6b
9583
bubmmoreka IJOK
25 Teopema o mpou3BeICHUH OTPE3KOB XOP/I https://m.edsoo.ru/3280
910d
T bu6mnorexa IJOK
26 €0pEMBI O TTPOU3BEJICHUN OTPE3KOB hitps:/m.cdsoo.ru/7c74

CEKYIINX

ebdb




27

Teopembl 0 TPOU3BEAECHUN OTPE3KOB
CEKYIIUX

bu6mnorexa IJOK
https://m.edsoo.ru/ccdb
3092

28

TeopemMa o KBajpare KacaTeabHOU

bu6nunoreka I{JOK
https://m.edsoo.ru/3cde
33ca

29

Teopema 0 KBagpaTe KacaTelbHOU

bubnmmoreka IJOK
https://m.edsoo.ru/d6df
6¢82

30

Teopemsl Uessl 1 Menenas

bu6mnorexa IJOK
https://m.edsoo.ru/f221
8dfa

31

Teopembl UeBsl 1 Menenast

bu6nunoreka I{JOK
https://m.edsoo.ru/a463
clbc

32

Teopembl UeBbl 1 MeHenas

bubmmoreka IJOK
https://m.edsoo.ru/ela8
12a9

33

Ilouarue o romoTeTUN

bu6mnorexa IJOK
https://m.edsoo.ru/14e6
241d




KonTtponwshas pabora o teme "[logobue

bu6mnorexa IJOK

34 S https://m.edsoo.ru/1517
ey 7855
YpaBHeHHE NPSMON Ha TIJIOCKOCTH. bu6mnorexa IJOK
35 VYroBoit k03GHUITMEHT U CBOOOAHBIM https://m.edsoo.ru/2dcf
YJICH, UX TE€OMETPUUYECKHUI CMBICI ad6b
VYpaBHeHue npsiMoi Ha MJIOCKOCTH. bubmmoreka [JOK
36 VYroBoit k03 HUITMEHT U CBOOOAHBIM https://m.edsoo.ru/fadf
YJIEH, UX T€OMETPUUYECKHUI CMBICT blb3
[TapaniaeabHOCTh U IEPIICHAUKYISIPHOCTD bubmorexa LOK
37 P pv FIY P https://m.edsoo.ru/6d68
psIMBIX (depe3 yriioBoi ko3 ULnueHT)
6658
bubmoreka [{OK
38 VYpaBHEHUE OKPYKHOCTH https://m.edsoo.ru/1658
a6fd
Haxoxxnenune nepeceyeHU OKPY>KHOCTEN U bubmmorexa [OK
39 A P Py https://m.edsoo.ru/36de
MPSIMBIX B KOOPAMHATAX
713a
Haxoxxnenue nepecedyeHUN OKPYKHOCTEN U bubmorexa LOK
40 A P Py https://m.edsoo.ru/5777

MPSAMBIX B KOOPAUHATAX

b234




bu6mnorexa IJOK

41 dopMyiia pacCTOSIHUS OT TOYKH 10 IPSIMOM https://m.edsoo.ru/5ffd
eecd
[Inomane napajienorpamMma B bubnmnoreka LIOK
42 KOOpJIMHATaX, MOHATHE 00 https://m.edsoo.ru/19{8
OpPUEHTUPOBAHHOM IJIOIIAIN 4dae
[IpumeHeHne MeTo1a KOOPIUHAT B bubmmotexa [IOK
43 PaKTUYECKU-OPUEHTHPOBAHHBIX https://m.edsoo.ru/7b10
r€OMETPUUECKHX 3a]1a4ax a3as
bu6 OK
44 KS:TP OHZH,?’I pabora o reme "Metox h‘;IszI:I;I/(I)I:GGIiiascI)lc).ru/b127
K WHAT
pA 1082
bubmoreka [{OK
45 BekTopsl Ha IIIOCKOCTH https://m.edsoo.ru/bd9a
630e
CnoxeHue v BBIYUTaHHE BEKTOPOB — bubmmoreka [IOK
46 IpaBuiia TPEYroJbHUKA U https://m.edsoo.ru/193c
rapajiesorpamma a346
CnoxeHue 1 BBIYMUTaHHE BEKTOPOB — bubnmnoreka [IOK
47 IpaBuiia TPEYroJbHUKA U https://m.edsoo.ru/01d8
napasieaorpamma ebal




bu6mnorexa IJOK

48 YMHOXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/e540
d478
bubnuoreka IJOK
49 Koopaunatel BekTopa https://m.eds0o0.ru/2278
518f
CnoxxeHue 1 BBIYUTaHUE BEKTOPOB, bubmmoreka [IOK
50 YMHOXEHHE BEKTOpa Ha YKCIIO B https://m.edsoo.ru/c492
KOOpJIMHATAX 667b
CnoxxeHue 1 BBIYUTaHUE BEKTOPOB, bubnmnoreka [IOK
51 YMHOKEHHE BEKTOpa Ha YHCIIO B https://m.edsoo.ru/2560
KOOpAUHATaX ab87
[IpumeneHnne BEeKTOPOB B U3HKE, IICHT bubnioreia LIOK
UMEHEHHUE BEKT
52 iLc P » [HEHIP https://m.edsoo.ru/lctb
M
8928
[Tonsarue o 6a3uce (Ha IMIOCKOCTH) bubmioreia LOK
53 ' https://m.edsoo.ru/757b
PasnosxeHust BEKTOPOB 10 0aszucy
9b30
bu6 OK
54 ITonsTue o 6a3uce (Ha MIOCKOCTH). hﬁp:;ﬁiii.m JofeS

PaznoxeHus: BEKTOpOB 1Mo 6azucy

295¢




[Tonsitue o 6a3uce (Ha TIOCKOCTH).

bu6mnorexa IJOK

55 https://m.edsoo.ru/elas
Pa3noxeHnst BEKTOPOB 110 Oa3ucy
0237
CkanspHOe IPONU3BEICHUE BEKTOPOB, bubnmnoreka LIOK
56 re€OMETPUUYECKUN CMBICIT U BBIPA)KEHHE B https://m.edsoo.ru/afb9
JIEKapTOBBIX KOOPAUHATAX a2a0
I — 0CTE CKATADHONO bubnmmoreka I{JOK
UCTPUOYTUBHOCTD
57 g OHEBe };Hm P https://m.edsoo.ru/Obcd
POHSBE 3387
C 06 IIDOH3BETCHIE I bubnmmoreka IJOK
SIPHOE MIPOU3BEICHU
58 Ks: p oBa pe A https://m.edsoo.ru/0f16
I UPOBAHU
pocHHp f5da
[TpuMeHeHnEe CKAIIAPHOTO IIPOU3BEICHUS bubmmorexa LIOK
59 P P P a https://m.edsoo.ru/9d7b
BEKTOPOB JIJII HAXOXKIACHUS JIJTUH U yTJIOB
1240
II €HEeHHUE CKaJl Or'0 IIPOU3BENECHUS bubmorexa LIOK
HUMEHEHUE CKAISIDH
60 P p P A https://m.eds00.ru/9979
BEKTOPOB JIJISI HAXOXKICHUS JUTHH U YTIIOB 1584
II €HEHHUE CKASIPHOI'O IPOU3BEICHUS bubmmorexa [OK
UMEHEHUE CKAISIPHOT
61 p p P A https://m.edsoo.ru/894c¢

BCKTOPOB IJIsI HAXOXKACHUA NJIMH U YIJIOB

1248




Pemienue IrCOMCTPHUUICCKHUX 3a1a4 C

bu6mnorexa IJOK

62 https://m.edsoo.ru/e572
MTOMOIIIBIO CKAJISIPHOTO MTPOU3BEACHUS
abc0
Pemmenue reomeTpuueckux 3ajaq C bubmmorexa LOK
63 P A https://m.edsoo.ru/75a5
TTOMOIIBIO CKAJISIPHOTO MTPOM3BEICHUS
eda’
bubnmmoreka IJOK
64 KontponsHas padota no teme "Bekropsr" https://m.edsoo.ru/5567
8a9d
ra & MHOTOVIO « bu6mnorexa IJOK
BUWJIbHBIE MHOTOYTOJIbHUKH
65 P Y ’ https://m.edsoo.ru/5a43
BBIYMCIIEHUE UX DJIEMEHTOB
41db
[TpaBWJIbHBIE MHOTOYTOJILHUKH bubmmorexa LOK
66 P Y ’ https://m.edsoo.ru/2517
BBIYMCIIEHUE UX DJIEMEHTOB
463d
ra S — bubmoreka [JOK
BWJIbHBIE MHOTOYTOJI
67 P y ’ https://m.edsoo.ru/9f7¢
BBIYMCIIEHUE UX DJIEMEHTOB
c71d
ra & MHOTOVIO « bu6mnorexa IJOK
FOYTOJIbHUKH
68 PABHIILHRIC MHOTOY ’ https://m.edsoo.ru/al 6f

BBIYHMCJIICHHUC NX 3JICMCHTOB

6€98




69

Yucio m v 1JIMHA OKPYKHOCTHU

bu6mnorexa IJOK
https://m.edsoo.ru/78b4
dc48

70

Yucno m v 1IMHA OKPYKHOCTH

bu6nunoreka I{JOK
https://m.edsoo.ru/825e
73c7

71

JlnHa 1yTU OKPY>KHOCTH

bubnmmoreka IJOK
https://m.edsoo.ru/3¢c29
8319

72

JInuHa nyru OKpy»KHOCTH

bu6mnorexa IJOK
https://m.edsoo.ru/4eb6
2ffb

73

Pannannas mepa yria

bu6nunoreka I{JOK
https://m.edsoo.ru/d3b6
8dca

74

Panuannas mepa yria

bubmmoreka IJOK
https://m.edsoo.ru/e97f
0369

75

[Inomans Kpyra v €ro 3JIEMEHTOB (CEKTOpa
Y CETMEHTA)

bu6mnorexa IJOK
https://m.edsoo.ru/b73a
710b




[Tnomane Kpyra u €ro 3JIeMEHTOB (CEKTOpa

bu6mnorexa IJOK

76 2) https://m.edsoo.ru/10a2
1 CerMEHT 760
[Tnomane Kpyra u ero 3JIeMEHTOB (CEKTOpa bubmorexa LOK
77 ; cefi/[ezllna;D Y P https://m.edso0.ru/0d98
bb54
B CJICHUE MEPUMETPOB M IIJIOIIAJICH Bubmmorexa [IOK
BIYHCIT
78 P P e https://m.edsoo.ru/1{67
buryp, BKIIOYAIOIINUX JIEMEHTHI KpyTra
3d06
B CJICHHE TIEPUMETPOB U IJIOMIAACH Bubnrorexa [IOK
BIYUCIICHHUE TICPUM
79 PUMEIP el https://m.edsoo.ru/a4bc
(buryp, BKIIOUYAIOIINX JIEMEHTBI Kpyra 4171
KonTtpoabHas no teme "JInuna bubmorexa LOK
80 P " https://m.edsoo.1u/0353
OKPY>KHOCTH H ILJIOIIA]b KpyTa
€638
bubmmoreka IJOK
81 [{eHTpaJIbHAs] CHMMETPHSI https://m.edsoo.ru/e63f
812
bu6mnorexa IJOK
82 [leHTpanbHO-CUMMETPHUYHBIEC (PUTYPHI https://m.edsoo.ru/5dbb

fd1f




bu6mnorexa IJOK

83 [ToBOpoT https://m.edsoo.ru/a595
48ae
bu6nunoreka I{JOK
84 OceBas cuMMeTpus https://m.edsoo.ru/de5f
1903
[ToBTOpenue u 06061eHue. Pemenue bubmmoreka [IOK
85 3aJ1a4, WUTFOCTPUPYIOITUX CBSI3U MEKITY https://m.edsoo.ru/46bc
pPa3IMYHBIMUA TEMaMH Kypca el28
) C €TPUYHBIE OTHOCUTEIIHBHO bubmmoreka LOK
UMM
86 AP . P https://m.edsoo.ru/a6b0
HEKOTOPOH OCH 094b
bu6mnorexa IJOK
87 [TapanienbHbIii IEpeHoOC https://m.edsoo.ru/3b68
1983
bu6nunoreka I{JOK
88 [ToHsATHE NBUKEHUS U €TO CBOMCTBA https://m.edsoo.ru/4bda
89ea
bubnmoreka IJOK
89 PaBenctBo uryp https://m.edsoo.ru/aba?

d464




[IposiBiEHNsI CHMMETPUHU B IPUPOJIE,

bu6mnorexa IJOK

90 https://m.eds00.ru/92b8
YKUBOIUCH, CKYJIBIITYPE, APXUTEKTYPE )3d
Komnozunmu neuxenuii (mpocrenime bubmorexa HOK

91 LA P https://m.edsoo.ru/2a4a
PUMEDPHI) >bal
[ToBTOpenue u 06061eHue. Pemenue bubmmoreka [IOK

92 3aJ1a4, WUTFOCTPUPYIOITUX CBSI3U MEKITY https://m.edsoo.ru/efefe
pPa3IMYHBIMUA TEMaMH Kypca a93
[ToBTOpenue u 06o61eHue. Pemenue bubnmnoreka [IOK

93 3aJ1a4, WITIOCTPUPYIOIINX CBS3H MEXKLY https://m.edsoo.ru/c58e
pa3IMYHBIMUA TEMAMHU Kypca 409¢
[ToBTOpenue u o6oOmenue. Pemenue bubnmnoreka [IOK

94 3a/1a4, WUTEOCTPUPYIOLIUX CBA3U MEKITY https://m.edsoo.ru/54d1
pPa3IMYHBIMUA TEMAaMH Kypca 4267
[ToBTOpenue u oboOmeHue. Pemenue bubmmnoreka [IOK

95 3a/1a4, WJUTEOCTPUPYIOLIUX CBA3U MEKIY https://m.edsoo.ru/a784
pa3IMYHBIMUA TEMAMHU Kypca 55¢5
[ToBTOpenue u o6oOeHue. Pemenue bubmmnoreka [IOK

96 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY https://m.edsoo.ru/2e76

pas3’In4YHbIMU TCMAaMHU KypcCa

95cf




[ToBTOpeHue u obob6menue. Pemenne bubnmnoreka [IOK

97 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY 1 https://m.edsoo.ru/6383
pa3IMYHBIMUA TEMaMH Kypca d98a
[ToBTOpenue u obo61enue. Pemenue bubmmnoreka [IOK

98 3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEKIY
pa3IMYHBIMHU TEMaMU Kypca

https://m.edso0o.ru/89c5
365f

[ToBTOpeHue u o6o61enue. Pemenue bubmmoreka [IOK
99 3a/1a4, WUTFOCTPUPYIOITUX CBA3U MEKITY 1 https://m.edsoo.ru/0Odce
pa3IMYHBIMUA TEMaMU Kypca dafl
[ToBTOpeHue u obo6menue. Pemenue bubmmnoreka [IOK
100 3a/1a4, WUTFOCTPUPYIOITUX CBA3U MEKITY 1 https://m.edsoo.ru/27b7
pa3INYHBIMU TEMAaMU Kypca 35e9
bu6mnorexa IJOK
101 WroroBast KOHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/073b
cf5d
[ToBTOpenue u 006o001EeHue. Penenue bubmmoreka [JOK
102 3a/1a4, WUTIOCTPUPYIOLIUX CBA3U MEKITY | https://m.edsoo.ru/1852
pa3INYHBIMUA TEMAMU Kypca 817¢
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




[TPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOU ITPOT'PAMMEI

7 KIIACC

Kon
MIPOBEPSEMOT
0 pe3yJibTaTa

[IpoBepsiembie MpeAMETHBIE PE3YIHTATHl OCBOCHHSI OCHOBHOM
o0pa3oBaTenbHOIN MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa3oBaHus

6

['eomerpus

6.1

Pacnio3naBaTh n3y4eHHbIe TeOMETpUYECKUE (PUTYPBI, OTIPEACIIATh
UX B3aMMHOE PACMOJI0KEeHHUE, N300paKkaTh FTEOMETPUUECKHE
(bUTypHI, BHITTOIHITH YEPTEXKH 110 YCIOBUIO 3a7aun. 3mMepsTh
JIMHEVHBIE U YIJIOBBIE BEJIMUYMHBI. Peliats 3a1aun Ha BBIYUCICHUE
JUIMH OTPE3KOB U BEJIMYMH YTJIOB

6.2

Jlenath rpyOyro OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH
IPEIMETOB B PEATbHOM KU3HH, PA3MEPOB MIPUPOIHBIX OOBEKTOB.
Paznmuuate pazMepsl 3TUX 0OOBEKTOB 0 TOPSAIKY BETUIHHBI

6.3

CTpouTh 4epTekKU K TEOMETPUUECKUM 3aa4aM

6.4

[Tonmp30BaThbCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
UCIIOJIb30BaTh MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IIPU PELICHUU 3a1a4

6.5

HpOBO,Z[I/ITB JIOTUYCCKHUC PACCYIKIACHUA C UCIIOJIb30BAHUCM
rCOMCTPHUICCKHUX TCOPCM

6.6

[Tosb30BaTHCA MPU3HAKAMU PABEHCTBA MIPAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIUAHBI, TPOBEAEHHOMN K
TUIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUN
F€OMETPHUUYECKUX 3a7a4

6.7

OnpenensaTe NapauieIbHOCTh NPSIMBIX C TOMOIIBIO YTJIOB,
KOTOpbIE 00pa3yeT ¢ HUMHU cekyias. Onpeaensirb
NapajIeIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUM OT
TOYEK OJTHOW MPSAMOM JI0 TOUEK JPYTroM MpsIMOU

6.8

Pemiars 3a1aun Ha KileTyaTol Oymare

6.9

HpOBO,Z[I/ITB BBIYHMCJIICHHNA U HAXOAUTDH YHCJIOBBIC 1 GYKBGHHI)IG




3HAYEHHMS YTJIOB B TEOMETPUUECKHX 33]]a4ax C UCMOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTI'OJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUHU JBYX MapaiieTbHbIX
IPSIMBIX CEKyILIEH. Pemars npakTuyeckue 3aauu Ha HaXOKJICHUE
YIJIOB

BJ'Ia,Z[GTB IMOHATUEM I'COMCTPUICCKOI'O MECTA TOYCK. YMeTh

6.10 OTIPEIeNIATh OMCCEKTPUCY yTJIa U CEPETUHHBIN MTePIIeHIUKYIISP K
OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUYECK
DopMyJIMPOBATH ONPEICIIEHUS OKPYKHOCTH U KPYyTa, XOpAbl U
6.11 JTHaMeTpa OKPYKHOCTH, MIOJIb30BATHCS UX CBOMCTBAMU. Y METh
MIPUMEHSATh 3TU CBOMCTBA MIPHU PELICHUM 3a1a4
Brnangers NOHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA
OKPY>XHOCTH, YMETh HaX0JUTh ¢€ 1eHTp. [loap3oBaThes Gpakramu
6.12 0 TOM, YTO OMCCEKTPUCHI YTJIOB TPEYTOJbHUKA MTEPECEKAIOTCS B
OJHOW TOYKE, U O TOM, YTO CEPEANHHBIC MEPIICHAUKYIISPBI K
CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA B OJJHOU TOUKE
Brnaners noHsTHEM KacaTelIbHOM K OKPY>KHOCTH, TTOJIb30BATHCS
6.13 TEOPEMOU O MEPIEHAUKYISPHOCTH KacaTeIIbHOM U paauyca,
IPOBEIEHHOTO K TOYKE KaCaHUs
6.14 [Tosb30BaThCS MPOCTENIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMM,
' MMOHUMATh UX MPAKTUUYECKUN CMBICI
6.15 [IpoBOIUTE OCHOBHBIE TEOMETPUUYECKHAE TTOCTPOCHUS C TIOMOILBIO
' IUPKYJIIA U TUHEHKHU
8 KITACC
Kon .
[IpoBepsieMbie TPEIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MPOBEPSAEMOT

0 pe3yibTaTa

o0pa3oBaTenbHOI MpOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHuUs

6

I'eomerpus

6.1

Pacrnio3naBaTb OCHOBHBIC BUABI lIGTI)IpéX}/l“OJ'II:oHI/IKOB, 1%0,¢
OJICMCHTGHI, IT0JIb30BATHCA UX CBOMCTBaMH IIpHU pCHICHUU




IrCOMCTPHUUYCCKUX 3a7a4

6.2

[TpuMeHATh CBOKCTBA TOYKH NIEPECCUCHUS METUAH TPEYTOJIbHUKA
(LeHTpa mMacc) B pelieHuu 3a1a4

6.3

Bnanets nonsitTuem cpegHen JIMHUU TPEYTOJIbHUKA U TPAIICUH,
MPUMEHSTHh UX CBOMCTBA MPU PEIICHUN F€OMETPUUECKUX 3a]1a4.
[Tonp3oBathesa Teopemoit Paneca U TEOPEMOU O
MPONOPIMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JIJIS PEIICHUS
MPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsTh NPU3HAKU NOI00MS TPEYTOIBHUKOB B PEIIEHUU
F€OMETPUYECKHX 3a1a4

6.5

[Tonb3oBaThes Teopemoit [udaropa nst pemenus
Tr€OMETPUYECKUX U MPAaKTHUECKUX 3aaa4. CTpOUTH
MaTEMaTUYECKYIO MOJIEJb B MPAKTHUYECKUX 3a/1a4ax,
CaMOCTOATEINILHO JIeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIINE
JUTUHBI

6.6

Braners noHATHSAMM CMHYCa, KOCUHYCA M TAHTE€HCA OCTPOro yria
IPSAMOYTOJIBHOTO TPEyTroJdbHUKA. [101630BaThCSA S TUMH
NOHATUSAMU JJISI PELICHHS IPAKTUYECKUX 3a]1a4

6.7

Brruucnars (pa3iudHbIME CIOCOOAMH ) IUTOMIAAb TPEYTOJIbHUKA U
IJIOIA I MHOTOYTOIBHBIX QUryp (mosib3ysch, rae He0oOXoauMo,
KAJIBKYJISITOpOM). [IpUMEHSTh MOTy4YeHHbIE YMEHHUSI B
MPaKTUYECKUX 3a/1auax

6.8

BnageTs noHATHSIMU BOMCAHHOTO U LIEHTPAIIBHOTO YIJIA,
MCIIOJIb30BATh TEOPEMBI O BIMCAHHBIX yIJIaX, YIiax MEXIy
XOpJlaMH (CEKYIIMMU) U yTiie MEXKy KacaTeJIbHOW U XOPI0u MpHr
pEILIEHUU TE€OMETPUYECKUX 3a]1a4

6.9

Branets NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATH
CBOICTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA MPU PELIEHNUHN 3a7a4

6.10

[IpyuMeHsTh MOTyYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUE MOJICNU JUIs 3a/lau PeaibHOM KU3HU U
MPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHUS C TPUMEHEHUEM
10100USI TPUTOHOMETPHUH (TTOJIB3YSCh, TJIe HEOOXOIUMO,




KaJIbKYJISITOPOM )

9 KIIACC

Kon
MpOBEPSIEMOT
0 pe3yJibTaTa

[IpoBepsiemMbIe IPEAMETHBIC PE3YIHTATHl OCBOCHHSI OCHOBHOM
00pa3zoBaTeILHON MTPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKUE QYHKIIUU OCTPHIX YIJIOB, HAXOJUTH C
UX MIOMOIIBIO PA3JIMYHbIE JIEMEHTHI IPSIMOYTOJILHOTO
TPEYTroJIbHUKA («PEIICHHE MPSIMOYTOIBHBIX TPEYTOJILHUKOB) ).
Haxonutb (¢ TOMOIIBI0 KAMBKYJISITOPA) IJTUHBI U YTIIbI IS
HETAOJIMYHBIX 3HAYCHUN

6.2

ITonp3oBaThCs (1)0pMy.TIaMI/I MMPpUBCACHNUA U OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXIACCTBOM IJISI HAXOKICHUA
COOTHOIICHUM MCKAY TPUT'OHOMCTPHUYCCKHUMHA BCINYNHAMUA

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIs1 HAXOXKJICHUS
Pa3IUYHBIX DJIEMEHTOB TPEYTOJIbHUKA («pEIICHHUE
TPEYTOJIbHUKOBY ), IPUMEHSATh UX IIPU PEIICHUU T€OMETPUUECKUX
3a7a4

6.4

Brnagets nonsTusiMmu npeoOpa3zoBaHus Moaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MO00HBIX (uryp. [lonb3oBaThes
CBOMCTBaMHU MOA0OUS TPOU3BOJIBHBIX (PUTYP, YMETh BHIYUCIISITH
JUTMHBI U HAXOJUTh YTJIbl y TOJ0OHBIX Guryp. [I[puMeHsTh
CBOMCTBA N01I00MA B IPAKTUYECKUX 3a]]a4aX. Y METh IIPUBOIUTH
IPUMEPHI TOTOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE

6.5

ITonb30BaThCs TCOPCMAaMU O IIPOU3BCACHUHN OTPC3KOB XOpA, O
IMPOU3BCACHHUHU OTPC3KOB CCKYIIHUX, O KBAApPAaTe KacaTeJIbHOMI

6.6

[Tonmp30BaTbCA BEKTOpaMU, IOHUMATh UX TEOMETPUUYECKUN U
bu3HUecKuil CMBICI, MPUMEHSTh UX B PEIICHUH T€OMETPHUUECKUX
u ¢pusnueckux 3amad. [IpuMeHsTs CKansipHOE MPON3BEICHUE
BEKTOPOB JIJII HAXOKICHUS JUIMH U YTJIOB

6.7

ITonp3oBaThCs MCTOAOM KOOPpAWHAT HA IIJIOCKOCTH, IIPUMCHATDH




€ro B pCHICHUHU r°COMCTPHUIYCCKUX MU IIPAKTUUCCKUX 3a1a4

6.8

Biianets NOHATUSMY NPAaBUIBHOTO MHOTOYTOJIbHUKA, IJTUHBI
OKPY>KHOCTH, IJIMHBI AT OKPYKHOCTH ¥ PAIMAHHON MEPBI yIJIa,
YMETh BBIUUCIATH IIOMAAb Kpyra 1 ero yacte. [IpumeHsaTh
MOJIyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a]1auax

6.9

Haxonuth ocu wim HeHTPbl CUMMETPUU (PUTYp, TPUMEHSTH
JBHUKEHUS TIJIOCKOCTH B MMPOCTEUIINX CIIydasx

6.10

[IpuMeHsATh noyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIIHN JUIs 3374 peaibHOM KU3HU U
IPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHUEM
0100MSIM TPUTOHOMETPUYECKUX QYHKUUN (TIOJIB3YSICh, Te
HEO0O0XO0IUMO, KaJIbKYJISITOPOM)




[TPOBEPAEMbBIE SJIEMEHTBI COAEPKAHU A

7 KITACC
Kona [IpoBepsieMblil 3JIEMEHT COACPHKAHUS
6 I'eomerpus

6.1

Hauanenbie monstus reomerpun. Touka, nmpsiMasi, OTPE30K, JIyY.
VYron. Bunsl yrinos. BepTukanbHble U CMEXHBIE YTUIbl. bUCCEKTpHCa
yria. Jlomanasi, MHOTOyroJabpHUK. [lapaiiensHOCTh U
MEPIEHAUKYJISIPHOCTD TIPSIMBIX

6.2

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPUH.
[IpuMepbl CUMMETPHUH B OKPYKAIOLLIEM MUPE

6.3

OCHOBHBIE MOCTPOEHHUS C MOMOILBIO IIUPKYJIS U TUHEHKH.
TpeyronsHuk. BeicoTa, Mennana, OuccekTpuca, MX CBOMCTBA

6.4

PaBHOOEIpeHHBII 1 paBHOCTOPOHHUH TpeyroabHukU. HepaBeHCTBO
TPEYTOJIbHUKA

6.5

CBolicTBa ¥ MPU3HAKU PaBHOOEIPEHHOTO TpeyronbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB

6.6

CBoiicTBa U NPU3HAKY NapaJIeIbHbIX NpsMbIX. CyMMa yTIioB
TpEyroyibHUKa. BHEIIHNWE yTIIbl TpEyroJibHUKA

6.7

[IpsimoyTONBHBIN TpeyroabHUK. CBOMCTBO MEAMAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEEHHON K THIIOTEHY3€.
[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIbHBINA TPEYTOJIBHUK C yTIIoM B 30°

6.8

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJILHHKA,
HEPaBEHCTBO O JUIMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM YTJe U
0oJIbIIIeH CTOPOHE TpeyTroJibHUKA. [lepneHnuKysap 1 HaKJIOHHAS

6.9

I'eomerpruueckoe MecTo Touek. buccekrpuca yriia u CepeJuHHbIN
MEPIECHIUKYJIAP K OTPE3KY KaK F€OMETPUUECKHUE MECTA TOUEK

6.10

OKpy»XHOCTb U KpyT, XOpAa U IUaMeTpP, UX CBOMCTBA. B3anmHoe
PacIIONOKEHUE OKPYKHOCTH U npsamoil. KacarenbHas u cekyias K
OKPY>KHOCTH




Opr)KHOCTB, BIIMCaHHAs B YTOJI. Bnucannas u onucanHas

6.11
OKPYKHOCTH TPEyTOJIbHUKA
8 KIIACC
Kon [IpoBepsieMblil 3JIEMEHT CONEPIKAHUS
6 I'eometpus
6.1 YerbipéxyronpHuku. [lapamienorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpssMOyrosIbHUK, pOMO, KBaJpaT, UX NPU3HAKU U CBOMCTBA
6.3 Tpamenus, paBHOOOKast Tpamemnus, €€ CBOWCTBA U MPU3HAKH.
' [IpsimoyrosibHast Tpaneuus
6.4 Meton yaBoenust Mmenuansl. LlentpanbHas cummerpus. Teopema
' dasieca 1 TeopeMa 0 NPONOPLHOHATBHBIX OTPE3KaX
6.5 CpenHue nTMHUM TPEyroJibHHUKA U Tpaneuuu. LlenTp mace
' TpeyroJibHUKa
[TogobOue TpeyrodbHUKOB, KO3 dunreHT noaodus. [IpuzHaku
6.6 1no100us TpeyroiapbHuKoB. [I[puMeneHne moaooust mpu pereHuu
MPaKTUYECKUX 3a/1a4
6.7 dopMyIibl A1 IJI0MATU TPEYTroJIbHUKA, TapajuiejorpaMmma, pomoa
' Y Tparenuu
6.8 CpolicTBa momajei reomerpudeckux ¢puryp. OTHOLIEHHE
' IUIOIIaIel MOJOOHBIX QUTYP
6.9 Boruncnienue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha
' KJIeTYaToM Oymare
6.10

Teopema [Mudaropa. [Ipumenenue Teopemsl [Tudaropa npu




pelIeHNH NPaKTUYECKUX 3a1a4
CuHycC, KOCUHYC, TAHI'€HC OCTPOTO YIJIa MPSMOYTOJIBHOTO
6.11 TpeyrojapHuKa. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°

6.12 BnricanHble U HEHTPAJIbHBIE YTJIbl, YTOJI MEKIY KacaTelIbHOU U

' XOPAOW. YTIIBI MEXKAY XOPAAMU U CEKYILUMU
6.13 BrmcaHHbBIE M OTMCAHHBIE YETBIPEXYTOJIbHUKN
6.14 B3anmHoe pacnosioxkeHue AByx OKpyxHoctei. Kacanue

' OoKpykHOCTel. OO11IKe KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC

Kon [IpoBepsieMblii 3JIEMEHT COJECPIKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHoBHOE

' TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYIIbI TPUBEICHUS

Pemenue TpeyroibHUKoOB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB.
6.2 Pemienne npakTuyeckux 3aa4 ¢ UCMOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB

6.3 [IpeobpazoBanue nomnooust. [logodue COOTBETCTBEHHBIX JIEMEHTOB
6.4 TeopeMa 0 NpoU3BEIEHUH OTPEIKOB XOP/, TEOPEMBI O TPOU3BEACHUU

' OTPE3KOB CEKYIINX, TEOpPEMA O KBaJIpaTe KacaTeIbHOU




BekTop, anvHa (MOayib) BEKTOpa, COHAIPABICHHbBIE BEKTOPBI,
6.5 IPOTUBOIIOIOKHO HalPaBJIE€HHbIE BEKTOPHI, KOJUITMHEAPHOCTh
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU HAJl BEKTOPaMH.
PasnoxeHue BekTOpa 1o JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunate! Bektopa. CkansipHOe MPOU3BE/IEHUE BEKTOPOB,
' PUMEHEHUE 7151 HaX0XKJICHUS JJIMH U YIJIOB
JlexapTOBbI KOOPAMHATHI HAa MJIOCKOCTH. Y paBHEHUS NPSIMON U
6.7 OKPY>KHOCTH B KOOpJIMHATAX, IEPECCUCHHE OKPYKHOCTEU U MPSIMBIX.
MeToa KOOpAMHAT U €ro NIPUMEHEHHE
6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKA
6.9 JUinHa okpy>kHOCTHU. I'pagycHas u paguaHHas Mepa yriia, BBIYHCICHHUE
' JUTMH IyT OKPY>KHOCTEH
6.10 | ITnowmane kpyra, CEKTOpa, CErMEHTa
6.11 JIBM>KEHUS IIJI0OCKOCTH M BHYTPEHHUE CUMMETPUN QUryp
' (anemenTapHsbie npenacrasienus). [lapamnensusiii nepenoc. [ToBopot




[TPOBEPAEMBIE HA OI'D [TO MATEMATUKE TPEBOBAHUAA K
PE3VJILTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHOM
[TPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHIMA

Kona
npoBepsieMor
0
TpeOOBaAHUA

[TpoBepsiemble TpeOOBaHUS K IMPEAMETHBIM pe3yjIbTaTaM
OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOI'O
obmero obpazoanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSAMHU: MHOKECTBO, ITIOAMHOXKECTBO,
Omepanuy HaJl MHOKECTBAMU; YMEHHE ONEPUPOBATH IIOHATUSAMU:
rpad, cBs3HbIN rpad, AepeBO, HUKI, IPUMEHATh UX MIPU PELLICHUN
3a]1a4; yMEHHUE UCII0NIb30BaTh rpa(puecKoe NpeCcTaBICHUE
MHOYECTB JIJIsI ONIMCAaHMS PEAIBHBIX ITPOLIECCOB U SBJICHUH, IIPU
pELIeHUH 3a/a4 U3 IPYTUxX Y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPENEIICHUE, AKCUOMA,
TEOpeMa, J0Ka3aTeNbCTBO; YMEHHUE PACIIO3HABATh HICTUHHBIE U
JIO’KHBIE BBICKA3bIBaHUSA, IPUBOJNUTH IPUMEPHI U KOHTPIIPUMEDHI,
CTPOUTH BBICKA3bIBAHUS U OTPULIAHUSA BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATUAMU: HATYPaIbHOE YHUCIIO, TPOCTOE
U COCTaBHOE YHUCJIO, IETUMOCTb HaTypalbHbIX YHCEI, TPU3HAKU
JEIUMOCTH, LEJI0e YUCIIO0, MOJYJIb YUCia, OOBIKHOBEHHAs! APOOH U
JecsiTUYHas 1poOb, CTaHJAPTHBINA BUJT YKCIIA, PALIMOHATILHOE
YHCJIO0, UPPALMOHAIBHOE YUCIIO, apu(PMETHUECKUIN KBaIPATHBIM
KOPEHb; YMEHHE BBIIOJIHATH JEHCTBUS C YUCIAMU, CPABHUBATh U
yHOPSIA0YMBATh YUCIIA, PEJICTABISTH YUCIIA HA KOOPIUHATHOM
OPSIMOM, OKPYTJIATh YHCIIAa; YMEHUE JIeNIaTh NPUKUJKY U OLIEHKY
pe3yJibTaTa BRIYUCICHUI

YMeHue oneprupoBaTh NOHATUAMU: CTENEHb C LEIbIM
nokasaresieM, apupMETUIECKUN KBaAPATHBIN KOPEHb, MHOTOUJICH,
anrebpandeckasi ApoOb, TOKIAECTBO; 3HAKOMCTBO C KOPHEM
HATYpaJIbHOUW CTETICHH OOJIBINIE €UHUIIBI, YMEHUE BBITIOTHSTH
pacuétel o popmyiam, mpeoOpa30BaHUS MEIbIX, APOOHO-
palMOHANILHBIX BBIPAXKEHUHN U BBIPAKEHUN C KOPHSIMU,
pazyioKeHUe MHOTOWICHA HA MHOXKHUTENH, B TOM YHCIIE C
WCIIOJIb30BaHUEM (POpMyJT pa3HOCTH KBAJPaTOB U KBaJpaTa




CYMMEI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO,
YPaBHEHHE C OJJTHOM NIEPEMEHHON, YUCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHON; YMEHHUE PELIaTh JUHEUHbIE U
KBaJIpaTHbIE YpaBHEHUS, JPOOHO-pAlMOHAIbHBIE YPABHEHHUS C
OJHOW MEPEMEHHOM, CUCTEMBI ABYX JIMHEUHBIX YPABHEHUM,
JIMHEIHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbBIE U IPOOHO-
palMOHaIbHbIE HEPABEHCTBA C OJTHOW IEPEMEHHOM, B TOM UHCIIE
IIPY PELICHUU 33/1a4 U3 IPYTUX OIPEAMETOB U ITPAKTUUECKUX
3a71a4; YMEHHUE MCMOJIb30BaTh KOOPJAUHATHYIO IPSIMYIO U
KOOPJMHATHYIO IJIOCKOCTb JUISl H300payKEHUs PEILICHUI
YPAaBHEHHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: DyHKIMS, TpaduK QYHKIUH,
HYJU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHusl, yObIBaHHsI, HAUOOJIbIlIEEe U HANMEHbIIIEE 3HAUCHUS
(GYHKIMH;, yMEHUE ONEPUPOBATH MOHATHIMU: PsSMast
IPONOPIMOHATLHOCTD, JINHEHHAS QYHKIUS, KBaAPaTUIHAS
dyHKUuMA, 00paTHas MPOMOPIUOHATILHOCTE, Napadoiia, Tunepooa;
yMEHUE CTPOUTh Irpadpuky GyHKIMMA, UCIIONB30BATh IpaUKU IS
OTnpeeIeHHs] CBOMCTB MPOLECCOB U 3aBUCUMOCTEM, ISl pEelIeHUs
3a]1a4 U3 Ipyrux y4eOHbIX PEAMETOB U peaabHON KU3HU;
YMEHHE BbIpaKaTh (POpMYJIaMU 3aBUCUMOCTH MEX/1y BEIMUYUHAMU

YMeHue onepupoBaTh NOHATUIMU: OCIEA0BATEIBHOCTb,
apudMeTHIecKasi 1 reoMeTpruyeckasi Iporpeccun; yMeHue
UCII0JIb30BaTh CBOMCTBA MOCIE0BaTEIbHOCTEN, (DOPMYIIbI CyMMBI
¥ OOIIETo WieHa MU PelISHUH 3a]1a4, B TOM YHCIIE 3a/1a4 U3
JIPYTUX YYeOHBIX MPEIMETOB U PEeaTbHOM KU3HU

YMeHue pemarhb 3a1a4u pa3HbIX TUIIOB (B TOM YHKCIIE HA
IPOLICHTHI, I0JIM U YaCTH, JIBXKEHUE, paboTy, lIEHy TOBapOB U
CTOMMOCTD MOKYIOK U YCITyT, HAJIOTH, 33J]a4H U3 00JacTH
yIPaBJICHUS TUYHBIMA U CEMEMHBIMU (DMHAHCAMM ); YMEHUE
COCTaBJISITh BBIPAXKEHHUSI, YPABHECHUS, HEPABEHCTBA U CUCTEMBI I10
YCJIOBHIO 3aJ]a4H, UCCIIEIOBATh MMOJYYEHHOE PELUICHUE U
OIIEHUBATh PaBAONOI00HOCTh MOTYUYEHHBIX PE3YIHTATOB

YMeHue onepupoBaTh MOHATUSIMU: (PUTypa, TOUKA, OTPE3OK,




npsiMasi, JIy4, JIOMaHasl, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK,
pPaBHOOEIPEHHBIN 1 pABHOCTOPOHHUMN TPEYTOJbHUKH,
IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEIMaHa, OMCCEKTpHCa U BHICOTA
TPEYTroJIbHUKA, YETHIPEXYTOIBHUK, TapAJIEIOrpaMM, poMO,
NPSAMOYTOJBHUK, KBaJAPAaT, TPANELHsl; OKPYKHOCTb, KPYT,
KacaTenbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTYpaMU;
YMEHUE PELIaTh 33/1a4, B TOM YUCJIE U3 TIOBCEHEBHOM KNU3HU, HA
HAXO0XJIEHUE T€OMETPUUECKUX BEIMYMH C IPUMEHEHUEM
M3YYCHHBIX CBOUCTB (puryp u (hakToB

10

YMeHune onepupoBath NOHATHUSAMU: PaBEHCTBO (PUTYp, PABEHCTBO
TPEYTOJIbHUKOB; NapAJIEIbHOCTD U EPIEHAUKYJIIPHOCTb
OPSIMBIX, YTOJI MEXKIY NPSAMBIMU, NEPIICHINUKYJIISAP, HAKIOHHAS,
MPOEKIHUsl, mo100ue Gpuryp, noJo0HbIe TPEYTOIbHUKN, CAMMETPHUS
OTHOCUTEJIBHO TOUYKHU U NPSIMOiA; yMEHUE PAacClIO3HABATh
PaBEHCTBO, CHMMETPHIO U 1T0100Me PUryp, NapauiebHOCTh U
NEPHEHAUKYJIAPHOCTh NPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATUSIMU: JIMHA, PACCTOSHUE, YTOI
(Benu4MHa yTiia, CHHYC U KOCUHYC yIJIa TPEYTOJbHUKA), TUIOIIA/b;
YMEHHE OLICHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B
OKpY>KarolleM MHUPE; YMEHUE TPUMEHSTh (hOPMYJIbI IEpUMETpa 1
IJIOIIA MHOTOYTOJIbHUKOB, JUTMHBI OKPYKHOCTH U TUIOIIAAN
Kpyra, o0beMa MpsMOyTOJIbHOTO TapauiesieNuIe/1a; YyMeHUe
MPUMEHSATh IPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O
CyMMe yTJIOB TpeyrojibHHKa, Teopemy [ludaropa,
TPUTOHOMETPUYECKHUE COOTHOLICHUS /ISl BBIYMCIICHUS JIJIUH,
pACCTOSIHUM, TUIOIAIEHT

12

YMeHue n3o00paxkarh miockue GUrypel 1 uX KOMOMHAIIUH,
IPOCTPAHCTBEHHBIE GUTYPHI OT PYKH, C TTOMOIIBIO YePTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIH
CUMBOJILHOMY OTTMCAHUIO

13

YMeHue onepupoBaTh NOHATUAMU: MIPSIMOYTOJIbHASI CUCTEMA
KOOPAWHAT; KOOPAUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MTPOU3BEACHUE
BEKTOPOB; YMEHUE UCIIOIb30BaTh BEKTOPHI U KOOPAUHATHI JIJIs1
NpEACTaBICHUS IAHHBIX U PENICHUS 3a/1a4, B TOM YHUCIIE U3




JIPYTUX YY€OHBIX MPEAMETOB U PeaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSIMU: CTOJIOUKOBBIE U KPYTOBbBIC
IuarpaMMbl, TaOJIULbI, CpeHee apu(pMeTHIecKoe, MeIuaHa,
HauOOJbIIee U HAMMEHbIIIEe 3HAUEHHS], pa3MaxX YUCIOBOIO
Habopa; yMEHHUE U3BJIEKAaTh, UHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIIUIO, IPEICTABICHHYIO B Ta0IHUIIaX U
Ha JuarpamMMax, OTpaKarollyr0 CBOMCTBA U XapaKTEPUCTUKHU
peanbHBIX IPOLIECCOB U SIBJICHUI; YMEHUE PAaCIIO3HABATh
VM3MEHYMBBIE BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSAMU: CITYUYaWHBINA ONBIT (CITyYaiHbIN
AKCIIEPUMEHT), JIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIN UCXO.)
CIIy4alfHOTO OIIbITa, CIIy4aifHOE COOBITHE, BEPOSATHOCTH COOBITHS;
yMEHUE HAXOJUTh BEPOSITHOCTU CITyYalHBIX COOBITUH B OTBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH; YMECHUE
pelaTh 3aJa4d METOIOM OPraHU30BaHHOTO repedopa u C
WCIIOJIb30BAHMEM MPABUJIA YMHOXKEHHUSI; YMEHHUE OLICHUBATH
BEPOSITHOCTU PEATbHBIX COOBITUH U SIBIICHUI, TOHUMATh POJIb
MPAKTUYECKU JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUIA B
OKPYXAaIOIIEM MUPE U B )KU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCET U
€r0 POJIbIO B MACCOBBIX SIBJIEHUSAX

16

YMeHue BbIOUpaTh MOAXOIAIINN N3yYeHHBI METO/ ISl peIEeHUs
3a71a4¥, IIPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN
B IIPUPOJIE U )KU3HU, PACIIO3HABATH IIPOSBJIICHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, ONMCBIBATH OTACIIbHBIE BBIIAOIIUECS
pe3yJIbTaThl, IIOJIyYEHHBIE B XO/I€ Pa3BUTH MAaTEMATUKU Kak
HAyKH, IPUBOJIUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX
aBTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPHUU




[TEPEYEHb 5JIEMEHTOB COAEPXAHUWA, ITPOBEPAEMBIX HA OI'D 10
MATEMATHUKE

Kon

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

1 Yucna u BEIYUCIICHUA

1.1 HarypanbHbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LEIbIX YACEIT

12 OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, MPOLIEHTHI, 0ECKOHEUHbIE
' HEpUOIUIECKUE APOOH

13 PanmonanbHbie yncia. ApudmeTnyeckue onepaiuu ¢ parmoHaIbHBIMU
' YHCIIaMU

14 JleiicTBUTENbHBIE YnCa. ApU(PMETHUECKHUE OIIEPALIUU C
' JNEeUCTBUTEIBLHBIMU YUCIaMU

15 [TpubnmKEHHBIE BBHIYUCIEHUS, TPABUIIA OKPYIJICHUS, TPUKHUIKA U OI[EHKA
' pe3yJbTara BEIYHCIIEHHU

2 AnreOpandeckre BHIPAKCHUS

2.1 BykBeHHbIE BBIpAKEHHUS (BBIPAKEHUS C IEPEMEHHBIMH )

27 Crenens ¢ nienapiM nokaszatesnemM. CTeneHs ¢ palmoHaIbHBIM MTOKa3aTeIeM.
' CBolicTBa CTENEHU

2.3 MHoOrouneHbl

2.4 AnreOpaunueckas Jpo0b

)5 ApudmMeTnuecknii KOpeHb HaTypallbHOU cTerneHu. JleficTBust ¢
' apu(pMETHUYECKUMH KOPHSIMU HATYPAIbHON CTEIIEHH

3 YpaBHEHUS U HEPABEHCTBA

31 Hensie u npoOHO-panmoHanbHbIe ypaBHEHHUS. CHUCTEMBI M1 COBOKYITHOCTH
' ypaBHECHMIA

39 [{enbie 1 1poOHO-palIOHANIbHBIC HepaBeHCTBA. CHUCTEMBI U
' COBOKYITHOCTH HEPABEHCTB

33 Pemenne TekCcTOBBIX 3a1a4




YucaoBble MOCIEA0BATEIBHOCTH

4.1 ITocimeqoBaTeILHOCTH, CIIOCOOBI 3aaHUs I0CIEI0BATEIbHOCTEN
47 Apudmerrnueckas u reomeTpuyeckas nporpeccu. opmyiia CI0KHbBIX
' IPOLIEHTOB

5 OyHKIUU
®yHk1us, cnocoOsl 3aaanust PyHkuuu. I'paduk pynkuuu. Odnactb
onpeJeieHUs] 1 MHOXKECTBO 3HaueHui ¢pynkuuu. Hynu QyHkium.

5.1. [TpomexxyTku 3HaKOMOCTOAHCTBA. [IpOMEKYTKM MOHOTOHHOCTU (DYHKIIHH.
Makcumymbl 1 MUHUMYMBI QyHKITMU. Hanbomnbliiee 1 HauMeHbIIee
3HayeHUe (PYHKIHUU HA TPOMEXKYTKE

6 Koopaunatel Ha npsMOM U TJIOCKOCTH

6.1 KoopaunaTtHas npsmas

6.2 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH

7 ['eomerpus

7.1 ['eomeTpuueckue GUryphl 1 UX CBOHCTBA

7.2 TpeyrosbHUK

7.3 MHOroyroyJibHUKH

7.4 OKpy’>KHOCTB U KpYyT

7.5 N3MepeHne reoMeTpuiecKuX BEJIUYNH

7.6 BekTopsl Ha muiockocTH

8 BeposiTHOCTB M cTaThcTHKA

8.1 OmnucarenbHas CTaTUCTHKA

8.2 BeposarHocTh

8.3 Kom6unaTopuka

8.4 MHoxecTBa




8.5

['padbr




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
[TPOLIECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIUTA YUEHUKA

Marematuka. 'eomerpusi: 7-9-¢ knaccel: 6a30Bbii ypoBeHb: yueoHuk / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np. — M.: IIpocemenue, 2024.

Matemaruka. ['eomerpusi: 7 kacc: 0a30BbI ypOBeHb: pabouast TETpab:
yueOHoe nocooue / FO.A. I'nmazkoB, M.B. Erynosa. — M.: Ilpocemenue, 2024.

Maremaruka. ['eometpus: 8 kiacc: 6a30BbIil ypOBEHB: pabodasi TETpab:
yaeonoe nocooue / FO.A. I'mazkoB, M.B. Erymnosa. — M.: IIpocBemenue, 2024.

Marematuka. 'eomerpusi: 9 kiacc: 6a30BbIi ypOBEHB: pabouas TETPaib:
yueoHoe nmocoodue / FO.A. I'nmazkos, M.B. Erymnosa. — M.: [Ipocsemienue, 2024.

Maremaruka. ['eometpus: 7 kinacc: 6a30BbIil ypOBEHb: CAMOCTOATEIbHBIE U
KOHTPOJIbHBIE paboThI: yueOHOe rmocooue / M.A. Nuenckas. — M.:
IIpoceenienue, 2024.

Marematuka. I'eomerpusi: 8 kiiacc: 0a30BbIi yPOBEHb: CAMOCTOSTEIbHbBIC U
KOHTPOJIbHBIE paboThl: yueOHOe mocodue / M.A. Nuenckas. — M.:
[Ipocsemenne, 2024.

Matematuka. ['eomerpusi: 9 kiacc: 6a30BbI YPOBEHb: CAMOCTOATEIbHBIE U
KOHTPOJIbHBIE paboThl: yueOHoe nmocodue / M.A. Nuenckas. — M.:
IIpoceemienue, 2024.

Marematuka. ['eomerpus: 7-9-e kiaccol: 6a30BbIN yPOBEHB: 3aJaUHHK:
yaeoOHoe nocooue / b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii. — M.:
[Ipocsemenne, 2024.

METOIMYECKHUE MATEPHUAJIBI U YUUTEJA

Marematuka. 'eomerpus: 7-9-¢ kiaccel: 6a30BbIi yPOBEHB: METOIMUECKOE
nocoOue K npeAMEeTHON JTUHUU yueOHUKOB 1o reomerpun JI.C. AtanacsHa,
B.®. byrysona, C.b. Kagomiiesa. — M.: IIpocsemienue, 2023.

Maremaruka. ['eomeTpusi: 7 knacc: 0a30BbIM YPOBEHBb: METOAUYECKHUE
pexomenaaruu / JI.C. AtanacsH, B.®. byry3os, I0.A. I'ma3koB. — M.:
[Ipocsemenne, 2024.



Maremaruka. ['eometpus: 8 kiacc: 6a30BbIil YPOBEHB: METOIMUECKHE
pexomennanuu / JI.C. AtanacsH, B.®. byry3os, I0.A. I'nazkos. — M.:
IIpocsemienne, 2024.

Marematuka. I'eomerpus: 9 kiacc: 6a30BbIil ypOBEHb: METOIUUECKUE
pexomenaaruu / JI.C. AtanacsH, B.®. byry3os, FO.A. I'nazkoB. — M.:
[Ipocsemenne, 2024.

OUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

DO0P: I'eomeTpus. Yriyonéunsiit ypoens. 7 kimacc. DI'TAOY IO «Akanemus
Munnpocsemenus Poccuny.

https://lesson.academy-content.myschool.edu.ru/902.3/07

DO0P: I'eomeTpust. YrinyO6néunsiit yposens. 8 kinacc. DI'TAOY IO «Akaaemus
Munnpocserienus Poccuny».

https://lesson.academy-content.myschool.edu.ru/902.3/08

O0P: I'eomerpus. Yrayonéunsiii ypoBenb. 9 kinacc. DTAOY IO «Axanemus
Munnpocsemenus Poccnmy.

https://lesson.academy-content.myschool.edu.ru/902.3/09

D0P: «I'eometpus. 7 kmacey. OO0 «AKmnacey. https:/ www.yaklass.ru/

D0P: «I'eometpus. 8 kimacey. OO0 «SKmacey. https:/ www.yaklass.ru/

O0P: «I'eometpus. 9 knace». OO0 «AKnacey. https:// www.yaklass.ru/

TectoBbie ynpaxHeHus 1o reomerpun 41t 7 kinacca. OO0 «Yuu.py».
https://uchi.ru/

TecrtoBble ynpaxkHeHus 1o reometpun aig 8 kinacca. OO0 «Yuu.py».
https://uchi.ru/

TectoBble ynpaxkHeHus 1o reometpun aig 9 kinacca. OO0 «Yuu.py».
https://uchi.ru/

TectoBbie ynpaxknenus OI'D no matematuke. OO0 «Yuu.py». https://uchi.ru/

D0P: Marematuka. 7-9 knacc. YriryOn€HHbIN ypoBeHb. BupTyanbsHbie
nabopatopHsbie u npaktuueckue padotrel. DI'BHY «MCPOy.
https://content.edsoo.ru/lab/subject/3/




