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IHHOACHUTEJBHASA 3AIINCKA

OcHoBHas TMHUSA CONIEP KaHMs yaeOHOTO Kypca «Pemenne 3a1ad mo MaTeMaTHKe)
— reoMeTpuyecKas

['eomeTpust KaK OMH W3 OCHOBHBIX Pa3/elIOB IIKOJBbHOW MATEMATUKH, UMEIOIIHI
CBOEH 1IeNbl0 00eCleYuTh M3yYEHHUE CBOMCTB U pa3MepoB (GUTYp, UX OTHOLICHUN H
B3aMMHOE pPACIOJIO)KEHUE, OMNHUPAETCS Ha JIOTHYECKYI0, JOKAa3aTEJbHYIO JIMHHUIO.
[leHHOCT, W3y4YeHHUS TEOMETPUM HA YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
3aKJTFOYACTCS B TOM, 4YTO OOYYAIOIIUWCA YYHUTCS TPOBOJIUTH JOKA3aTEIIbHBIE
pacCy X IEHUsA, CTPOUTh JIOTUUYECKHE YMO3AKIIOUECHHUS, JOKa3blBaThb HCTHHHBIC
YTBEPKIACHUSA M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT TMPHU3HAKOB, (OPMYJIHPOBATH OOpaTHBIC
YTBEPKICHUSI.

Btopoii 1menbt0 H3ydeHUST TEOMETPUU SIBISIETCS UCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA TPU PEHIEHUM KaK MaTeMaTUYECKHX, TaK M NPAKTHUYECKUX 3a/]ad,
BCTpPEYAIONTUXCS B peanbHOM *)u3HU. OOydaromuics TODKEH HAYyYUThCS ONPEIETUTh
reOMETPUYECKYI0 (PUTYpy, OMHUCATh CIOBAMM JaHHBIM 4YEepPTEX WU PUCYHOK, HAWUTHU
IJIOIIAJb 3EMENBHOIO y4acTKa, PACCUUTAaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
kabenss Wi Tpedyemble pa3Mepbl rapaxa i aBTOMOOWIISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENIbHAS JIMHUS B H3yd4eHUU TreoMmeTpuu. [lpum pemiennn 3agad
MPAKTUYECKOT0 XapakTepa oOyYarolMUiCsl YYUTCS CTPOUTh MaTeMaTUUYECKUE MOJCIIH
peabHbIX KMU3HEHHBIX CUTYyallui, TPOBOJIUTHh BHIUUCIICHUS U OLICHUBATH aJIeKBATHOCTH
MOJIy4YEHHOTO pe3yJIbTaTa.

KpaiiHe BaxxHO mNOAYEpPKUBATH CBSI3M TEOMETPUU C JPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTHBHPOBATh HCIIOJIB30BATh OMPENETICHUS T€OMETPUUYECKUX (GUTYp U
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHHKE.
Ot cBsA3u Haubosiee SIPKO BHAHBI B Temax «BekTtopb», «TpuUroHoMeTpUuecKue
COOTHOIICHUS», «MeTo koopauHat» U «Teopema ITudaropay.

VYuebnniii kypc «PemieHuwe 3agad Mo MaTEeMaTHKE» BKJIIOYACT CJEIYIONTUE
OCHOBHBIC pasnensl couepxkaHusi: «l'eomerpuyeckue GUTypsl M WX CBONCTBay,
«3mepeHne reoMeTpuyYecKuX BEIUYMHY, «JlekapTOBBI KOOPIUHATHI HA TUIOCKOCTH,
«Bekropsy, «/IBrxkeHus mnockocTuy, «lIpeodpazoBanus mogoous».

Ha u3ydenne yuebnoro kypca «Pemienue 3amay mo matemMaTuke» OTBOAUTCS 91
yac: B 7 kinacce — 17 gaco (0,5 yaca B Henenmio), B 8 kimacce — 17 gacos (0,5 yaca B
Hezenmo), B 9 kinacce — 17 gacos (0,5 yaca B Heneno).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buel
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricora, Menuana, OucceKTpuca, uX CBOMCTBA.

PaBHOOEApEHHBII M  pPaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyroyibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumoreHyse.  I[IpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[lepnenaAMKYIISIp ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYEK. buccekrpuca yria W CEpeaUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroi. BrnucanHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. YactHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpamemwmsi, paBHOOOKasi Tpamenus, €€ CBOWCTBA H MPU3HAKU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue MMHUM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyroiabHuKa.



[Togobue TpeyrodbHUKOB, KoddduiueHnt mnoxodus. I[lpusznaku mogo0Ous
TpEeyroJibHUKOB. [IpuMeHeHne noqooust npu peleHny NpakTUYeCKuX 3a/1ay.

CpoiicTBa mmiomajael reomerpudeckux ¢uryp. @opMynbl A TUIOLMIAAH
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIIOMAaAeH
noTI0OHBIX (QUTyp.

Boruncienue miomnianei TpeyrojJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3a7ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOrO yIjla MPsIMOYTOJIBHOTO TPEYrOoJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUroHOMETpHUUEeCcKHEe (YHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJ MEXKIYy KacaTEIbHOM M XOPIOW.
Yrael  MEXAy — XOpJaMH W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
4eThIPEXYroJbHUKUA. B3aumHOe pacnojokeHue AByX OKpyxkHocTed. Kacanue
OKpy>xHOcTell. O61Me KacaTreabHbIe K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTUYECKUX 3aJad C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [logodue COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, amuHa  (MOIyNnb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IPOTHBOIOJIO)KHO  HANpPAaBIICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJl BEKTOpamu. PazimoxeHune BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaMm. KoopamHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA MJIOCKOCTH. Y PAaBHEHHUS MPSMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEU U MPAMBIX. MeToa KOOpIUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlmuHa OKpyXHOCTH. I'pamycHas wu
paauaHHas Mepa yriia, BBIUMCIIEHUE [JIMH Iyr OKpyxHocteu. [limomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUs TUIOCKOCTM W BHYTPEHHHE CUMMETpuu ¢Guryp (deMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMaTUYECKOM WIKOJIbI, K HCIOJb30BAHUIO 3THUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMpPEJICTABICHUEM O MATEeMaTHYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJTbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/layd, PEUICHUM, pPaCCYXKIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, MPUPOBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUST MHpPA, OBIAJECHUEM MPOCTEUIINMHU HAaBBIKAMU HCCIIEI0BATEIbCKON
JeATEeIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl PEUICHUS 3a/1a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXKAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTranus K U3MEHAIIMMCSH YCJOBHAM COLMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIBITA IPYTUX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble jornyeckue AecTBUS:

e BBIABITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3UM U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npeiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAECHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh C€roco0 peneHus y4yeOHOW 3aaadd (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pElICHUs, BbIOMpATh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BONPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpoOIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOEHHOCTEN
MaTeMaTHYECKOTr0 O0BEKTa, 3aBUCUMOCTEN O0OBEKTOB MEKIY CO00ii;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOJKHOE pa3BUTUE TMPOLECCA, a TaKXKE BBIBUTaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, AHATU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GOpMY TpEACTaBICHUS HHPOPMAUU UM HWIUTFOCTPUPOBATH
peuiaemMple 3aJayd  CXe€MaMH, [darpaMmaMu, HWHOM TrpapuKod H HUX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy PELICHUs
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHHUAMH JIPYTUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUSI, IPOEKTA, CAMOCTOATEIBHO BEIOMPATH (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJIB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIYyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPadOT, JOroBapUBaTHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHpPOBAaTH CBOMU JEWUCTBHS C JPYITMMHU WIEHAMH KOMAaHJIbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, JITOPUTM PEIICHUS 3afadyu (WU €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U Pe3yJIbTaTa
pELIECHNs] MaTEMaTUIECKOM 3a/1a4u;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTa IEITEIBHOCTU IOCTABJICHHOM LIEJIA U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiicsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh HuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUYECKHE (UTYpBI, BBINOIHATH
YEepTEXkKU MO YCIOBUIO 3anaud. M3mepsATh JIMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4n Ha BEIYMCIIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatey rpyOyl0 OILIGHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYMH MPEIMETOB B
pea’bHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh UEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
MPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUA C UCIIOIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA MPSAMOYIOJIBHBIX TpPEYTOJIbHUKOB,
CBOMCTBOM  MEAMAHbl, IMPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PELICHUNA I€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTs napauieJbHOCTh IPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IPYTOU MPSAMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[IpoBOUTH BBIUUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUEHNH JBYX IMAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakThueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Biiagerp NOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEIEIATh
OMCCEKTPUCY yIila U CepPEeIUHHBINA MEPIEHIUKYIIAP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@OopMyIMPOBATh OMNPEAEIEHUS OKPYXHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOWCTBA IIPU
peleHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Bianers noHATHEM KacaTelbHOW K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHINKYJIIPHOCTH KacaTeJIbHOU U Paanyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Bianetp moHsATHEM CpeAHEN JIMHUM TPEYTrOJIbHUKA U TpanelUuH, IPUMEHATh
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. Ilosb3oBaTecs TEOpeMoOM
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PELICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ay.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3a/layax, CaMOCTOSITENIbHO JENIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. 110J1630BaThCS 3TUMH MOHATHUAMU IS PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJBHBIX  (GUryp (MOAb3ysCh, TIO€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKHUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, YIiaxX MEXAy XOpJaMU (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NIPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00OUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOJIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JITUHBI
Y YTJIbI JUTsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJECTBOM JIJI1 HAXOXJICHHSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMHU.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCUHYCOB JIJIsl HAXOXACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIICHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
peIlIeHNU TeOMETPUIECKUX 3a/1a4.

Bnagerp moHsATHSIMH  mpeoOpa3oBaHMS — MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCs CBOMCTBAMHU MTOAOOHS MMPOU3BOIBHBIX
buryp, ymeTb BBIUHCIATH JJIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX GUryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7avax. YMEThb MPHUBOJIUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHHUH
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (PU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE IPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCs METOJOM KOOPAMHAT HAa IIJIOCKOCTH, TNPUMEHSTH €ro B
pELICHUN T€OMETPUUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NMOHATHUAMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJMaHHON MEpHl yIila, yMETh BBIUMCIATH IUIONIAIb
Kpyra u ero yacTteid. [[puMeHsITh morydeHHbIe YMEHUS B MPAKTUUECKUX 3a7auax.

Haxonute ocu (MM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpyuMeHsTh MOJlydYeHHbIE 3HAHMUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM MOoA00Us U TPUTOHOMETpUUYECKUX (GYHKIUN (TOJIb3YSICh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (ubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}:IIZECKI/IX 3 3 bubmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 5 3
PEYTOILHARA https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 3 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 4 3 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
5 I1 606 2 1
OBTOPEHHE, OOODIEHHE SHatid https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 17 1 10



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

8 KVIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (uitepp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bu6mmoreka [IOK
1 q 3 2
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 3 1 bubmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 2 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 3 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 4 5 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
6 II 600 2 1
OBTOPEHHE, OOODIIEHHE SHAtHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 1 6



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

9 KJIACC

Kosaun4vecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (utpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 3 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpazoBanue mogodus. Merpuueckue 3 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 3 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 3 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY>KHOCTH H IIJIOIIAAb KpyTa 2 bubmorexa [JOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Beruucnenue miomiaaeit
bubmmoteka IIOK
6 1 1
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 5 1 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 5



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

Jara
H3yYeHHs

[Ipocreiimme reomeTpudecKue
00BbeKThl. MHOTOYTrOJIbHUK,
nomanas. [Ipaktuueckas padota

CMexHbIE U BEpTUKAJIbHBIE YTJIbL.
. IsMepeHue TMHEHHbIX 1
yFJIOBI)IX BCJIMYHH, BBIYUCIICHUC
OTpPE3KOB U yrioB. [IpakTnueckas
pabora

[Tepumetp u mnomaab Guryp,
COCTaBJICHHEIX M3
IPSAMOYTOJILHUKOB. [[pakTnueckas
paborta

[TonsiTvie 0 paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIC
IIPEJICTaBJICHUS] O PABHBIX
¢urypax Tpu npusHaka
PaBEHCTBA TPEYTrOJIbHUKOB.
Pemenue 3agaq Ha
JI0Ka3aTeNbCTBO

bubnunoreka LIOK
https://m.edso0.ru/8866c5c0

bubmuoreka [IOK
https://m.eds00.ru/8866d34e

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. .
CBOIICTBO MEINAHBI



https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866d34e

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3E.
[TpakTrueckas pabota

PaBHOOenpeHHbIC U
PaBHOCTOPOHHUE TPEYTOJbHUKH
[Ipu3naku u cBOMCTBa

paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpakTrueckas pabota

bubnunoreka LIOK
https://m.eds00.ru/8866d880

10.

HepasenctBa B reomerpum.
[IpakTuyeckas pabora

[TpstMOYTONBHBIN TPEYTOJIBLHUK C
yriom B 30°. Pemenue 3agau Ha
TOTOBBIX YepTEKaX

[TapannensHble NpsMble, UX
cBoiictBa Hakpect nexaiuue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU N1EPECEUEHUN

MapaJuIeIbHBIX MPSAMBIX CEKYILIEH.

[IpakTuueckas pabora

IIpr3Hak napauieIbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pacCcTOSIHUM OT TOYEK OAHOMN
MPSAIMOM 10 BTOPOU MPSIMOIA.
Pemenue 3agad Ha
JI0Ka3aTesIbCTBO

11.

CymMa yIIioB TpeyroyibHHKA.
Pemenye 3agaq Ha rOTOBBIX
yepTexax. BHemHue yrisl

bubmmoreka [IOK
https://m.eds00.ru/8866f8ba



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866f8ba

TPEYroJIbHUKA

OKpy>KHOCTb, XOP/BI U TUAMETP,

12 uXx cBoiictBa. KacarenpHas kK 1 1 bubnunorexa LIOK
okpyxHoctH. [IpakTuueckast https://m.eds00.ru/88670800
pabora

13, OKpY’>KHOCTb, BIIUCAHHAS B YTOJI. 1 1 bubmuorexa [IOK
[TpakTuyeckas pabora https://m.edso00.ru/8867013e
OKpy>KHOCTb, OTIHICAHHAS OKOJIO

14.  tpeyronbHuKa. OKpPYKHOCTb, 1
BIIMCAHHAs B TPEYTOJIbHUK
[Ipocreimue 3agaun Ha

15. H(I))CTpoeHI/Ie. HpI;KTquCKa;[ 1 1 Bubmmorexa IOK

https://m.eds00.ru/886712d2
pabora

16.  UroroBas KoHTposbHAs paboTa 1 Bubmmorexa IOK

https://m.eds00.ru/886715b6

17, [ToBTOpeHue u 060061IIeHIE 1
3HAHUH

HUTOI'O 17 10



https://m.edsoo.ru/88670800
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886715b6

8 KVIACC

KoaunuecTBO 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoka Kourpoabsnbie IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThbI padoThbI pecypcbl
[Tapannenorpamm, ero npu3Haku U
cBoicTBa. YacTHBIE Cilyyau
1 napajuIesIorpaMMoB 1 1 bubmmoreka [JOK
' (psIMOYTOJIBHHK, POMO, KBaJIpar), https://m.edso0.ru/88671f20
UX IIPU3HAKKU U CBOWCTBA.
[IpakTuueckas padbora
Tpanenus. PaBanoOokas u
5 IIPSIMOYTOJIBHAS TPAIICLIUH. 1 Bbu6motreka [IOK
' Perenwe 3a1a4 Ha TOTOBBIX https://m.edso0.ru/88672358
yepTexax
3 LenTpanbHas cuMMeETpus. 1 1 bubnnorexa [JOK
' I[MpakTuyeckas pabora https://m.edso0.ru/88672b14
Teopema Daneca u Teopema o
4. npoiopuHOHanLHHX 0Tli)e31<ax. 1 Bubmmorexa IOK
https://m.edso0.ru/8867337a
Pemenue 3a1a4 Ha JOKa3aTEIbCTBO
5 Cpenusis TUHUS TPEYrOJIbHUKA. 1 bubnuoreka [IOK
' Tpanenusi, e€ cpenHss TUHAS https://m.edso0.ru/88672f38
ITonoGHbIe TpeyronbHUKU. Tpu
6 MpHU3HaKa no1oous 1 1 bu6muoreka [JOK
' TpeyroibHUKOB. [IpakTHdeckas https://m.edsoo0.ru/88673a78
paborta
7 CaoiicTBa miomaen 1 bubmuoreka [{OK
' reoMeTpuieckux Gpuryp. @opmysibt https://m.edso0.ru/8867445a
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https://m.edsoo.ru/8867445a

JUTSI TUIOIIA/ AN TPEYTOJIbHUKA,
napajuiesorpamma. Perenue 3amaq
Ha TOTOBBIX YepTekKax

Brruncienue miomaneu cioKHBIX
¢uryp. [lnomanu ¢puryp Ha
kiet4aroit Oymare. [Lnomanu
noaoOHbIX uryp . [IpakTuueckas
paborta

bubnunoreka LIOK
https://m.eds00.ru/8867473e

Teopema [Tudaropa u eé
npuMeHeHue. Pemenne
MPUKIIAQJIHBIX 33124

bubnunoreka LIOK
https://m.eds00.ru/88675918

10.

11.

Teopema ITudaropa u eé
npuMeHeHue. Pemenne 3aay Ha
TOTOBBIX YepTekKaX

Onpenenenue
TPUTOHOMETPUYECKHX (YHKITUI
OCTpOTO yria NpsIMOYTOJIbHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIICHUS B MIPSIMOYTOJIbHOM
TpeyrojabHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO

bubmmoreka IIOK
https://m.eds00.ru/88675d32

12.

13.

14.

Brucannsie n HCHTPAJIbHBIC YTJIbI,
YIoJl MEXy KacaTeJIbHOU U
xopaoi. [IpakTuueckas pabora

Vel MeXAy XOpAamMu U
ceKymumu. Pemenne 3a1a4 Ha
J0Ka3aTeNIbCTBO

BrucanHble 1 onMCaHHEIS

but6mmoreka [IOK
https://m.edso0.ru/8a1407e8

bu6nunorexa LIOK



https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/8a1407e8

YETBIPEXYTOJIbHUKHU, UX MMPU3HAKU
U cBoMicTBa. Penrenue 3amad Ha
TOTOBBIX YepTEekKaX

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

B3auMHOe pacnonoxeHue 1Byx
OKPYXHOCTEH, 001Iue

15. 1
kacarenbHble. [IpakTuyeckas
paborta
16.  HroroBas KOHTpOJIbHAs paboTa 1 brbmmorexa LIOK
https://m.edsoo.ru/8al4lddc
17 IToBTOpEHME M cHUCTEMAaTH3ALIUS 1 bubnnorexa [JOK
3HaAHUI https://m.eds00.ru/8a142368
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9 KJIACC

Ne
n/n

Tema ypoka

Tpuronomerpuyeckue
¢byakuum yriaos ot 0° 1o
180°. Teopema
KOCHHYCOB. Teopema
cuHycoB. Pemenue 3anau
Ha TOTOBBIX YepTEkKaxX

KoanuecTBo 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

Jlara
U3ydeHust

IIpakTHYeckue

padoTshI

JIeKTPOHHBbIE U(PPOBHIE
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/8al42d5e

Haxoxnenue ninmH
CTOpPOH U BEJIMYMH YIJIOB
TpEeyroJIbHUKOB. Pemenne
MPUKJIAHBIX 3a/1a4

Perienue TpeyronbHUKOB.
[IpakTnueckas padbora

[Ipeobpa3zoBanue
noxoous.
COOTBETCTBEHHbIE
AIIEMEHTHI MOA00HBIX
¢uryp . [IpakTrueckas
paborta

TeopeMma o npousBenecHUN
OTPE3KOB XOpJ, TEOpEMA O
IIPOU3BENECHNN OTPE3KOB
CEeKYILUX, TEOpeMa O
KBaJlpaTe KacaTeIbHOM.
Pemenue 3agaq Ha

bu6mmoreka [IOK
https://m.edso0.ru/8a1430b0

bu6mmoreka [JOK
https://m.edso0.ru/8al42ac0

bu6mmoreka [JOK
https://m.edsoo.ru/8al441a4



https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1441a4

TOTOBBIX YCPTCIKAX

[Ipumenenue TeopeM B
pelenuu
F€OMETPUUYECKHX 3a/1a4.
Pemenue 3anau Ha
JI0Ka3aTeJIbCTBO

bubmuoreka [JOK
https://m.edso0.ru/8a143f06

Bekrop. ®usznyeckuii u
F€OMETPUUYECKUIN CMBICIT
BEKTOpOB . Clio’keHHe u
BBIYMTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha
gucino. [Ipaktuueckas
pabora

bubmuoreka [JOK
https://m.edso0.ru/8al144d52

Pasnosxxenne BekTopa 1o
JIBYM HEKOJUIMHEAPHBIM
BekTopaM. [IpumeHnenne
BEKTOPOB VISl PEILIECHUS

3aa4d GU3NKU

Koopaunats! BekTopa.
CkansipHO€ IpOu3BeIeHNE
BEKTOPOB, €r0
IIPUMEHEHHE IS
HaXO0XAECHUS JUIMH U
yTJIOB

bu6mmorexa [IOK
https://m.edso0.ru/8a14539c¢

10.

JlexapTOBBI KOOPAUHATHI
TOUYEK Ha MJIOCKOCTH.
IIpakTryeckas pabora

11.

YpaBHEHHE NIPSIMON.
YpaBHEHHE OKPYKHOCTH.



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a14539c

Koopaunarsl Touek
[EPECCUCHUS
OKPY’KHOCTH U IIPSIMOM

Metox KOOpauHAT Npu

12, pememm 1 bubmuoreka [JOK
https://m.edsoo.ru/8al46e0e
TeOMETPUUYECKUX 3a7a4
[IpaBuibHbIE
MHOTOYTOJTbHUKH,

13, BBIUHCIICHHE UX 1 bubmuoreka [JOK
aneMeHToB. Yucio 7. https://m.edso0.ru/8a1472c8
JlnvHa OKpYKHOCTH.

JlivHa AyTu OKpY>KHOCTU

14. [Imomane kpyra, cekropa, 1 bubmmoreka [JOK
CerMeHTa https://m.edso00.ru/8a147426
[TonsTHEe 0 TBMKECHUHU
TJIOCKOCTH.

15.  IlapamnenbHbIi epeHOC 1 bubmorexa IOK

’ https://m.eds00.ru/8a147f16
oBopoT. IIpakTnueckas
paborta

16, HroroBast KOHTpONIbHAS 1
pabota

17, [ToBTOpenue, o6o0IIEHNE, 1 bu6mmorexa [IOK
CHCTEMATH3aLMs 3HAHWIA. https://m.edso0.ru/8a148920
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






