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IHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pAa3/eliOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOINIA CBOEH TEIbI0 00€CTIeUnTh M3YYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMHA M  B3aUMHOE  pACIOJIOXKEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JuHUI0. LleHHOCTh M3yueHHs TeOMETpPUM Ha YpOBHE OCHOBHOTO
oOuero o0pa3oBaHusl 3aKJIOYAETCS B TOM, YTO OOYYaIOIIUNUCS YUUTCS MPOBOAMTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIFOUECHHUS, JJOKa3bIBaTh
UCTUHHBIE YTBEPXKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCy’kJIeHuss «OT TMPOTHUBHOTO», OTJIMYaThb CBOMCTBA OT TNPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoil 1enpl0 H3ydeHUs TE€OMETPUU SIBIIAETCS MCIOJIb30BAaHHE €€ Kak
MHCTPYMEHTA NpPH PEIIEHUM KaK MATEeMaTUYECKUX, TaK M TMPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HH. OOydaromuiicss OKEH HayYUThCs
ONPENENIUTh FEOMETPUUYECKYIO (PUTypy, ONUCATh CIOBAMHU JIAHHBIA 4YEpPTEX WU
PUCYHOK, HAaWTH IUIOIIAb 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOeys wiu Tpedyemble pa3Mepbl Tapaxa JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMUTEIbHAS JUHUS B W3YYEHUU T'€OMETPHUHU.
[Ipu peureHny 3aiay MPaKTUYECKOTO XapakTepa OO0Yy4aroIIUKUCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJEIM PEANbHBIX JKM3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOT'O pe3yJibTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBA3M T€OMETPUU C JPYTUMH Yy4eOHBIMU
npeIMeTaMHu, MOTUBUPOBATh MCIOJIb30BATh OMPEIEICHUSI TEOMETPUUECKUX PUTYD
U TIOHATHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX YMEHHN B (U3UKE U
TEXHUKE. OTH CBS3M Hauboiee SApKO BUIHBI B TeMax «Bekropb,
«Tpuronomerpuueckne cooTHoweHUsD»», «Meron koopauHat» U «Teopema
[Tudaropa.

VYyeOnbiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3Zelibl
conepxkanusi: «l'eomerpuueckue (GuUrypsl M UX CBOWCTBay, «M3MepeHue
r€OMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATBI HA  IUIOCKOCTW»,
«Bektopsl», «/IBrkeHus miaockocTu», «lIpeodpazoBanus mopoous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 4aca B HeJen0), B 8 Kiacce — 68 yacoB (2 4aca B Heen0), B 9
Kj1acce — 68 4acoB (2 4yaca B HEEIIO).



COIJEPXAHUE OBYYEHUA
7 KIIACC

HavaneHble nousTus reomerpun. Touka, npsmMas, OTpe30K, Jyd. YToia. Buasl
yriioB. BeprukambHble © CMExHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OyroJIbHUK. [TapaninenbHOCTh M NEPIEHAUKYIIAPHOCTD NIPAMBIX.

Cummerpuynbie  (urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
[IpuMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C MOMOIIBIK) LHUPKYJIA M JUHEHKH. TpEyroyIbHHK.
BricoTra, Mennana, OMCcceKTprca, UX CBOMCTBA.

PaBHOOepeHHBI W PaBHOCTOPOHHUM  TpeyroiabHUkU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyrojbHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ PU3HAKHU MMapajuIEIbHbIX NpsAMbIX. CyMMa yIJI0B TPEyTOJIbHHKA.
Bnenrnue yribsl TpeyrojbHHUKA.

IIpsmoyrosbHbIll  TpeyronbHUK. CBONCTBO MEAMAHBI MPAMOYTOJIBHOTO
TPEyroJIbHUKa,  IPOBEAEHHOM K  rumoreHyse.  lIpusHaku  paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHBIN TPEYTOJIBHUK € yIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJIbIIeM yIjie U OOJbIIeH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

I'eomeTprueckoe MecTo TO4YEK. buccekTpuca yriia W CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOUYEK.

OkpyXKHOCTb M KpyI, XOpJa M JuaMeTp, HuX CBOMCTBa. B3zammHoe
PACIIONIOKEHUE OKPYKHOCTH M npsMoi. KacarenpHas m cexymas K OKpPYKHOCTH.
Okpy>XHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMcaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KIIACC

UYereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
clly4au mapajuieiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKH H
cBoiicTBa. Tpamenmsi, paBHOOOKast Tpamenus, €€ CBOWCTBA M IPU3HAKH.
[IpssMmoyrosibHAS TpaTeIus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TeopeMa O MPOMOPIIMOHATEHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp macc TpeyronbHUKa.

[Tonobue TpeyroapHUKOB, KoddduimeHnt mnomodbus. I[lpusnaku momoOus
TPEYTOJILHUKOB. [IpuMeHeHre mo100usI MpY PEIICHUH MPAKTHYECKHUX 3a/1a4.



CpoiicTBa TmIomajei reomerpudeckux Guryp. DopMynbl A TUIONIAAH
TpPEYroJIbHHKA, MapajjienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IJIomaaei
NMoJA00HBIX GUTyYP.

Brruncnenve miomanaed TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenuu
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrijla MNpsIMOYTOJILHOTO TPEYTroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpHUTrOHOMETpUUYECKHe (YHKIINH
yriioB B 30, 45 u 60°.

Brnivcanuble W UEHTpAIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPJIOW.
Yrael  MexIy ~XOopAaMM MU CEKyIIMMHU. DBrnucanHble W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue HByX OKpykHocten. Kacanue
okpyx)HocTei. O0lue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI IIPUBEICHMUS.

Pewienne TpeyroiapbHuUkKoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne npakTHUEeCKMX 3aJad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nomoous. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNpPOM3BENECHHM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJAPaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JUIUH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUSA NPSIMOM U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEU M MpsAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJbHUKU. [InMHAa OKpyXHOCTH. I'pamycHas w
paguaHHas Mepa yIia, BBIYMCIEHUE UIMH Iyr OKpyXHocTed. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBIDKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (uryp (3eMeHTapHble
npeactaBienus). [TapannensHblii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMDBI
YUYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIYHOCTHBIE Pe3yJbTATBI OCBOCHHUS TMPOTrpaMMbl y4eOHOTO Kypca
«I'eomeTpusD» XapaKTEPU3YIOTCS:

1) naTpuoTH4ecKoe BOCIMTAHUE:

MPOSIBJIECHUEM HHTEpPECa K NPOIUIOMY UM  HACTOALIEMY POCCHUCKOU
MAaT€MAaTUKHA, LEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHXKEHUAM  POCCHUHCKUX
MaTE€MaTUKOB M POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JTOCTIKEHUN B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpakaaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U peasu3allii ero
MpaB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOIEAYp T'PaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKUX MPOOIJIeM, CBI3AHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJbHO-3TUYECKUX MIPUHLIHUIIOB B I€ITEIbHOCTH YUEHOTO;

3) TpyA0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PELICHUM NPAKTUYECKUX 3a/1ad
MAaTE€MAaTUYECKOM HAIPaBICHHOCTH, OCO3HAHHEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW JKM3HM 7Sl YCHEIHOM NpodeccHOHaTbHOM
JESTENHPHOCTA M PA3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM UHIMBUIYATIbHOU TPACKTOPUH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHME:

CIIOCOOHOCTBIO K  OSMOILIMOHAIBHOMY UM  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlayu, PEUICHUN, PaCCyX JACHUW, YMEHHUIO BHUICTh
MAaTEMaTHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 IO3HAHUS:

OpUEHTAIIMEW B JICSITEILHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEJCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UelIOBEKa, MPUPOJIbI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAayKH Kak CQepbl UYeI0BEYECKOU
NEATENIbHOCTH, 3TallOB €€ pa3BUTHs W 3HAYMMOCTH ISl Pa3BUTHUS LIUBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MAaT€MaTHKH U MAaTEMaTHUYECKOW KYJIbTYpPOM KaK CpeICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM IMPOCTEHUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIIbHOCTH,



6) ¢usmueckoe BocnuTanme, GopmMHpoBaHHEe KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1IArONOJIyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0POBBS, BEACHHUS  3J0pOBOrO  o0pa3a  JKHM3HU  (3I0pOBOE  TMHUTAHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHUM HW  OTIbIXa, peryJsipHas Qunyeckas
aKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTro K€ IpaBa JPYroro 4eI0BEKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpHUEHTALIMEN HA MPUMEHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl peIIeHUs 3aj]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOWIIEH Cpelbl, IJIaHUPOBAHUSI TOCTYNKOB U
OLICHKM WX BO3MOXHBIX TMOCJEICTBUM I OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COLUMAJIBLHOM U NMPUPOAHOM
cpenbl:

FOTOBHOCTBIO K JICMCTBHUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MpUOOpeTaTh B COBMECTHOW JICSATEIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOTUMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHMK, B TOM YHCIIE
dhopMyIMpOBATH WUJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIIUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBATh
MPUHUMAEMbIC PEIICHUS W JCHCTBUSA, (OPMYIUPOBATh W OICHUBATh PUCKH W
MOCJIEACTBHUSA, OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATDBI
Ilo3naBaTeibHbIe YHUBEPCAIbHbIE YUueOHbIEe 1eliCTBUA

ba3oBble Jloruueckue AeMcTBUS:

e BBISBJISITh U XapaKTEPU30BATh CYLIECTBEHHBbIE MPU3HAKU MaTeMaTHYECKHUX
00OBEKTOB, TOHITHH, OTHOIICHUN MEXIY MOHATHUAMH, (HOPMYIUPOBATH
OTpeNeNIeHUs]  TOHSATUM, YCTaHABIWBATh  CYIICCTBEHHBIH  MPU3HAK
Kjaccu(UKanuu, OCHOBaHUS i OOOOIIEHHS W CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCHpHHUMATH, (QopMyaupoBaTh W  NIPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE W OTpHUIlATENIbHbIC, C€AMHUYHBIC, YacTHbIE U OOIIue,
YCJIOBHBIE;



BBISIBIISIT ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPXKICHUSX,
npeaaaraTb KPUTEPUHU TSI BBISIBIICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHI;
JIeNaTh BBIBOJBI C HCIIONB30BAHWEM 3aKOHOB JIOTUKH, ICTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMaTHYCCKUX YTBEP)KIEHUHU (MIpsIMbIE W OT
IIPOTHUBHOTO), TPOBOAUTH CAMOCTOSATEIHHO HECIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4ecKux (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3amayu (CpaBHHBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauboJiee TMOAXOMANUMNH C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBareanLcKue 1eMCTBYUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUI MHCTPYMEHT TO3HAHUSA,
dbopMynrpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHBOPEUYHUE, MpodIiIeMy,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh HMCKOMOE M JIaHHOE, (OPMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO TIO3UIUIO, MHCHHUC;

POBOJUTh 1O CAMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHUYECKOTO 00BEKTa, 3aBUCIMOCTEN O0OBEKTOB MEXKIY CO00ii;
CaMOCTOSITENIbHO (OPMYJIUPOBATH O0OOILEHHST W BBIBOJIBI MO PE3yJbTaTam
POBENEHHOTO HAOJIOICHUS, WCCIIEIOBAHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TAKKE BBIIBUTATh
NPEIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmueii:

BBISIBJISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(OpPMAIIUU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUA0B U (OPM IPEICTABICHUS;

BBIOMpaTh (OpMY MpEeICTaBiICHUs HHPOPMALMH W HUIOCTPUPOBATH
pemraemMbie 3a7aydl  CXEMaMH, JIuMarpaMmamMu, WHOW TrpaduKkod W UX
KOMOMHAIIUSAMU,

OLICHUBATh HAAEKHOCTh HMHMOpPMALMU IO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIC 1CHCTBHA:

BOCIIPUHUMATH U @OpMYﬂHpOBaTB CYXXACHUA B COOTBCTCTBHUHU C YCIOBHAMU
H O CIIsIMHU 06H_[€HI/I$[, SICHO, TOYHO, I'PaAMOTHO BBIpAaKaTb CBOIO TOYKY 3PCHHUA



B YCTHBIX W IIMCBMCHHBIX TCKCTaX, JdaBaTb IIOACHCHHUA IIO XOAY PCIICHUA

3aJ1a4, KOMMEHTHUPOBATh TIOJIYUYEHHBIN PE3YJIbTAaT;

B X0/1€ 00CY>KJIeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 0OCYX/1aeMOI TEMBI,
npo0sieMbl, pelIaeMon 3a/1auu, BbICKa3bIBaTh UECH, HAIICICHHbIE HA MOUCK
pElIeHUs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHUSMU JPYrUX
YY4aCTHUKOB JAMANora, OOHapyXMBAaTh pa3jiMyude U CXOJCTBO MO3MIIMNA, B
KOppeKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
OPEICTaBIATh  PE3yJbTaThl  pEUIeHUus  3ajJayH, HKCIIEPUMEHTA,
UCCJIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BEIOMPATh (POPMAT BBICTYIUIICHUS
¢ y4€TOM 3aj1a4u Mpe3eHTAlMU U 0OCOOCHHOCTEN ayAUTOPUH;

NOHKMMATh U UCMOJIb30BaTh MIPEUMYIIECTBA KOMAHAHON U UHIMBUYaJIbHOU
paboThI MpU PEIICHUH YYEOHBIX MaTeMaTHUYECKUX 3a/a4;

OPUHUMATh LEJIb COBMECTHOM NE€ATEIbHOCTH, IIAHUPOBATh OPTraHU3ALMIO
COBMECTHOH paloOThI, pachpeneisTh BUIbl pabOT, JAOroBapuUBaThCH,
o0CyX/IaTh MPOIECC U pe3yiabTaT paboThl, 0000IIATh MHEHUSI HECKOIBKUX
JIFOICH;

y4acTBOBaThb B TIpynmnoBbIX ¢opmax paboTel (00CyxkaeHus, OOMEH
MHEHHSIMH, MO3TOBBIE€ IITYPMBI U IPYTHE), BHIITOIHATH CBOIO YaCTh PabOTHI
U KOOPAMHUPOBATb CBOU JCHCTBUSL C JAPYTMMHU 4YIE€HAMU KOMAaHJbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepcajibHble Yy4YeOHbIE IeiCTBUA

Camoopranusanus:

CaMOCTOATCIIbHO COCTABJIATH IIJIaH, aJITOPUTM PCUICHUA 3adaqdun (I/IJ'II/I €ro

4acTh), BBIOMpPATH CIOCOO pEHIeHHs C YYETOM HMEIIIHUXCA PECYpPCOB U

COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb H KOPPEKTHUPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOM MHGOpPMAIIHH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJLJIEKT:

BJaJIeTh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U pe3yibTara
peleHns MaTeEMaTHIECKOM 3a/1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUH 3a/1a4H,
BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTb HAa OCHOBE HOBBIX OOCTOSTEJBLCTB,
HalIEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATECIBHOCTH IOCTABICHHOMN LIEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHIKEHMSI WM HETOCTHXKEHHS I,
HAXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoniy oOyuenus B 7 KJjacce OOyYarONIMICS TOJNYYHT CIIETYIOIIHE
IPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3y4eHHBIE TEOMETPUYECKUE (DUTYPBI, OMNPEIETATh UX
B3aMMHOE pacCIOJIOKEHUE, H300paxkarb TIE€OMETPUYECKHE (UIypbl, BBINOIHATH
YEpPTEXKU [0 YCIOBUKO 3adaud. M3MmepsATs JMHENWHBIE W YIJIOBBIE BEJIWYMWHBL.
Pemiats 3aaun Ha BBIYUCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath TpyOyl0 OILICHKY JIMHEHHBIX W YTJOBBIX BEJIMYUH MPEIMETOB B
peanbHOM JKU3HM, Pa3MepoOB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX
00BEKTOB IO TOPSAIKY BETUYHHBI.

CtpouTh 4yepTe U K TEOMETPUUYECKUM 3a]1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BaTh
NPU3HAKH U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPH PELICHUU 3a]1a4.

[TpoBOAUTE JTOTMYECKHE PACCYXKICHUSI C MCIOJIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSAMOYIOJIBHOIO
TPEYroJIbHUKA, B PEIICHUN FT€OMETPUUECKUX 3a]1a4.

OnpenensiTe napayiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napajiieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PacCTOSIHUN OT TOYEK OAHOM MPSMOU 0 TOUEK APYTrOU MPSIMOM.

Pemiats 3a1aumn Ha KileTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUS M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPH
NEPECEYEHUN JABYX MapajulesibHBIX NPSMBIX CceKylleil. Pemars mnpakTuyeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TEOMETPUYECKOTO MECTA TOYEK. YMETh OINPENCTATH
OMCCEKTPHCY YIJIa U CEPEIUHHBIN NEPICHANKYIIAP K OTPE3KY KaK TEOMETPUUYECKUE
MeCTa TOYEK.

DopMynupOBaTh OMPEACICHUS] OKPYKHOCTH W Kpyra, XOpIbl U JIHAMETpa
OKPYXHOCTH, TTOJIb30BaThCSI NX CBOMCTBAMU. Y METh IMTPUMEHATH 3TU CBOWMCTBA MIPHU
pELICHUY 3a1a4.

Braserb MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilonb3oBaTthecs (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCSI B OJAHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Bianerp noHsATHEM KacaTelbHOW K OKPYKHOCTH, MOJIb30BaThCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHOM U pajauyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.



[Tonp30BaThCAd MNPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATD
UX NPAKTAYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JINHEWKH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
M0JIb30BAaThCSl UX CBOMCTBAMM MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.

[IpumeHsATh CBOMCTBAa TOYKHM IMEPECEUYECHMs] MEIHWaH TPEeyrojibHUKa (LEHTpa
Macc) B peIlICHUH 3a/a4.

Biasetp noHsATHEM CpeHEN JIMHUM TPEYTOJIbHUKA U Tpaneluu, MPUMEHSTh
UX CBOMCTBAa MpH pEUICHUU reomeTpuueckux 3anad. llomp3oBarbest Teopemoit
dajieca U TEOPEMON O PONMOPLMOHATBHBIX OTPE3KaX, MPUMEHATh UX JJI pEeLICHUS
MPAKTUYECKUX 3a/1au.

[IpumeHsTh MpU3HAKU OO0 TPEYTOJIHbHUKOB B PEIICHUN T€OMETPUUECKHUX
3ajay.

[Tonb3oBaTecss Teopemoir [ludaropa mns pemieHUs] TE€OMETPUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEMaTHUYECKyl0 MOJENIb B MPAKTUYECKHUX
3a/1a4yax, CaMOCTOSITENIbHO JeaTh YEPTEK U HAXOJUTh COOTBETCTBYIOLIUE JUTUHBI.

Brnagets TNOHATHSMU CHUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
MPSMOYTOJIBHOTO TpeyroiabHUKa. 110b30BaThbCsl STUMU MOHATHUSIMH JUISI PELLICHUS
MPAKTUYECKUX 3a/1au.

Boruncnsars (pa3audHbIMU CIOCOOAMM) TUIOMIAAb TPEYTOJIbHUKA U TUIONIAH
MHOTOYTOJIbHBIX ~ Quryp (mosib3ysicb, TIJ€ HEOOXOAUMO, KaJbKYJISITOPOM).
[TpuMeHSTh MOTyYeHHbIC YMEHHUS B TPAKTUUECKUX 3aj1auax.

Brnanerp NOHATHSMM BIHUCAHHOTO W LEHTPAJIBbHOIO YIja, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriax MEXay XOpAaMH (CEKYIIMMH) U YIIIe MEXKIY
KacaTeJIbHON U XOpJI0il MpU PEIIEHUH T€OMETPUUYECKHX 3a/1ay.

BnaneTe MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/a4.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTeMaTUYECKUE
MOJIENH JUIsl 3a/1a4 PEeAIbHOM )KU3HU U MIPOBOAUTH COOTBETCTBYIOIIME BHIUUCIICHUS
C TpPUMEHEHUEM TMOAO0OUS U TPUTOHOMETPUM (TMOJB3YACh, TAe HEO0OXOAUMO,
KaJIbKYJIITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOJIYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MOMOILBIO PAa3JIUYHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYroJbHUKA («pEeIlIeHHne



NPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPA) ATUHBI
W YIJIbI [T HETaOJIMYHbBIX 3HAYCHUI.

[Tonb30Batbes popmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM Il HAXOXKJCHUS COOTHOIICHHWH MEXAy TPUTOHOMETPUYECKUMHU
BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOXKICHHSI Pa3IMYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYroJIbHUKOBY), MPUMEHATh HUX IMpH
pEIIeHUY TEOMETPUICCKUX 3a/1ad.

Bnagere moHsTHsIMH — mpeoOpa3oBaHHMsS — MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MO00HBIX (uryp. [lonbp3oBaThest CBOWCTBAMHU MOI00MS TPOU3BOJIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAWTh YTIJIbl y TOJOOHBIX QUryp.
[IpuMeHATh CBOWCTBA MOJOOMS B MPAKTUYECKUX 3a7adax. YMETh MPHUBOJIUTH
IIPUMEPBI OJI00HBIX (QUTYP B OKPY’KAIOILIEM MHUpE.

[Tonb30BaThCs TEOpEMaMU O MTPOU3BEICHUU OTPE3KOB XOPJI, O IPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUSCKUNA U (DU3MUECKHIA
CMBICJI, TPUMEHATh MX B pPEHICHWH T'€OMETPHUUECKUX U (U3NYECKUX 3aj]ad.
[IpuMeHATh CKaNsipHOE MPOU3BEICHIE BEKTOPOB JJIs1 HAXOXKICHUS JAJIUH U YTJIOB.

[Tonb30BaTbCss METOJOM KOOPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B
PEIICHNU TEOMETPUICCKUX U IPAKTHUECKUX 3aad.

Bnagerp MOHATHSAMHU TPaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI TYTH OKPY>KHOCTH U PaJMaHHOM MEpHI yria, YMETh BBIYHCIATH IJIOLIAAb
Kpyra u ero yacteid. [IpuMeHsTh nosryueHHbIe YMEHHSI B IPAKTUUYECKUX 33]1adax.

Haxoauts ocu (Mau LEHTPBI) CUMMETpUU (PUTYpP, TPUMEHSTH JBUKEHUS
IUIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpuMeHATh MONydYeHHBbIE 3HAHHUSA HAa TPAKTHKE — CTPOUTH MaTeMaTHUECKHe
MOJIEJH JAJISl 33]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYHUCIICHHS
C NPUMEHEHHEM IMOAO0OHS U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, e
HE00X0IMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne n/n Konrtpoabsnsie | Ilpakrnuyeckue (cpp )
NPOrpaMMblI Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
pecypchbl
[Ipocreiine reoMmeTpudeckue GUrypsl 1
1 I/If cBoiicTBa. M3me :Hne reOMgr I/I}:II;CKI/IX 14 buomorexa LIOK
’ P P https://m.edsoo.ru/7f415¢2e
BEJTUYHH
bubnuorexa [IOK
2 TpeyromsHuiu 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamiensHbie pSIMBIC, CyMMa yTJI0B 14 1 bubnmnoreka [JOK
TpeyrojibHUKa https://m.edsoo.ru/7f415e2¢
4 OKpyXHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnuoreka [{OK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nunoreka LIOK
11 i 4 1
> OBTOpeHHe, 0600mIeHNE SHAHMI https://m.edsoo.ru/7f415e2¢
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 4 0




8 KVIACC

Kosm4yecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uuppoBbIe
Ne n/m Koutposbneie | IIpakTHueckne (1 pp )
NPOrpamMmbI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 4 & 12 1
CTPIPEXYTOIBHHKH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 IPONOPLIMOHAIBHBIX OTPE3KaxX, MMOJO00OHbBIE 15 1 bubmmorexa LIOK
poriop P ’ https://m.edsoo.ru/7f417e18
TPEYTOJbHUKU
[Tnomane. Haxoxaenue mionanen
3 e FOJfLHI/IKOB u f&HOFO FOJEHI}EIX ¢bur 14 1 Bubmmorexa LOK
pey Y P https://m.edsoo.ru/7f417e18
[Mnomanu moxoOHBIX huryp
4 Teopema IIudaropa u Havana 10 | bu6mmorexa [{OK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrubl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIEC YETBIPEXYTOJIbHUKU. 13 1 bubnuorexa [LIOK
Kacarenbnsle k okpyxkHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEN
bu6mmoreka [JOK
6 II 000 i 4 1
OBTOPEHHE, ODODILCHHE SHATHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 6 0




9 KJIACC

Kosm4yecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHme pa3/iesioB U TeM unpposbIie
Ne i/ Kontpoubnbie | IIpakTnueckne (it pp )
NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
| Tpuronomerpus. Teopempl KOCUHYCOB H 16 | bu6muoreka [HIOK
CcuHycOB. PelieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue moaodus. Merpuyeckue 10 | bubnmoreka [JOK
COOTHOIIIEHUA B OKPYKHOCTHU https://m.edsoo.ru/7f41al2¢
bubmmoreka [IOK
12 1
3 Bexroper https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPJAWHATHI HA TIOCKOCTH 9 1 bubamorexa [OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbpHBIE MHOTOYTOJIBHUKH. JlJTMHA
5 OKPY’KHOCTH M IIOIIA/Ib Kpyra 8 bubmmoreka LIOK
by N pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
butmmoreka [IOK
6 JIBHOKEH ILI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 7 ) bubnuoreka LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10O ITPOIT'PAMME 68 6 0







ITIOYPOYHOE INTAHUPOBAHHUE

7 KUIIACC
KoanuecTBo yacon DJIeKTPOHHbIE
°
':;'H Tema ypoka Beero Konrpoabublie | IlpakTuyeckue i[:;:ennﬂ :)Ig;)l;l;:))l;::enbﬂme
padoTbI padoTbI pecypebi
) IIpocreiilre reoMEeTpUYECKUE | bubmmorexa [LIOK
00BEKTHI https://m.edsoo.ru/8866b724
bu6mmorexa [LIOK
2 MoroyrobHIK, noMaHas ! https://m.edsogru/8866cb6a
3 CMexHbIE U BEPTUKAIIbHBIE YTJIbI 1 bubmmorexa [IOK
https://m.edsoo.ru/8866¢5¢0
4 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1 bubmmorexa [OK
https://m.edsoo.ru/8866¢7be
5 CMexHbIe U BEPTUKAIIbHBIE YTJIbI 1
6 CMexHbIe U BEPTUKAIIbHBIE YTJIbI 1
7 CMexHBIE U BEpTUKAJIbHbBIC YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIE YIJIbI 1
N3MepeHne TMHEMHBIX U YTIJIOBBIX
9 BEJTMUKH, BEIYKCIICHHE OTPE3KOB U 1
yIJIOB
W3mepenue JIMHEWHBIX U YIJIOBBIX
10 BEJIMYUH, BEIYMCIICHUE OTPE3KOB U 1 bubmmorexa [OK
https://m.edsoo.ru/8866c3ea
yIJIOB
W3mepenre TMHENHBIX U YTIIOBBIX
11 1

BEJIMYMH, BEIUUCIICHUE OTPE3KOB U
yTJIOB




N3Mepenne JIMHENHBIX U YTJIIOBBIX

12 BEJIMYMH, BEIYHUCIIEHUE OTPE3KOB U
yIJIOB
[Tepumerp u miomans Guryp,
13 COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB
[Tepumetp u mowmaab Guryp,
14 COCTABJICHHBIX W3
HPSIMOYTOJIbHUKOB
[TonsiTve 0 paBHBIX TPEYTrOJIbHUKAX
15 Y TICPBUYHBIC TIPEICTABICHUS O bubamorexa [HOK
https://m.edsoo0.ru/8866ce80
paBHBIX QUrypax
16 Tpu npusHaka paBeHCTBA bubnuoreka LIOK
TPEYTrOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bub6nmorexa LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBA bu6mmorexa [LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBA
TPEYTOJIbHUKOB
20 Tpu npu3Haka paBeHCTBA
TPEyroJIbHUKOB
o1 Tpu nmpusHaka paBeHCTBA bu6mmorexa [LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
» ITpusHaku paBeHCTBa
HPSAMOYTOJIbHBIX TPEYTOJIbHUKOB
3 [Ipu3Haku paBeHCTBA

MNPpAMOYT'OJIBHBIX TPEYT'OJIBHUKOB




CBOHCTBO MEIUAHBI

bubnuoreka [JOK

24 P ﬂMO}I,leHBIjOFO TPCYTOMbHHKA, https://m.edsoo.ru/8866e9ec
IIPOBEAEHHON K TMIIOTEHY3€
CBoiicTBO MeAMaHbI
25 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
HPOBEIEHHON K THIIOTEHY3€
2% PaBHOOeIpeHHbIE U bubnnoreka [IOK
PaBHOCTOPOHHHE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [TpusHaku u cBOMCTBa bub6nmorexa LIOK
paBHOOEAPEHHOTO TPEYTOIBHUKA https://m.edso0o.ru/8866d880
)% [Ipu3Haku u cBolcTBA bu6muoreka [IOK
PaBHOOEIPEHHOTO TPEYTOIHHHUKA https://m.eds00.ru/8866d880
29 IIpu3Haku u cBOMCTBA bubmmoreka [LIOK
PaBHOOEIPEHHOTO TPEYTOIbHHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHnctBa B reomeTpun
31 HepaseHctBa B reomerpun bubamorexa [HOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomeTpun
33 HepaBenctBa B reometpuu
34 [TpstMOyTONBHBIN TPEYTOJIBHUK C bu6mmorexa [LIOK
yriiom B 30° https://m.edsoo.ru/8866eb22
35 [TpsAMOYTONBHBIN TPEYTOJIBHUK C
yraoMm B 30°
16 KonTponbhas pabota no teme bub6mmorexa [LIOK
"TpeyronpHuku" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble NpsMBIE, UX bubmmorexa [LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [TaTeiit noctynat EBknnna




39

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIBI,
00pa30BaHHbIE IPU NIEPECCUCHUN
MapaJJIeIbHBIX MPSIMBIX CEKYyIIEH

butmmoreka [JOK
https://m.edso0.ru/8866f086

40

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE IPU NIEPECCUCHUN
NapauIeIbHBIX TIPSAMBIX CEKYyILEH

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE MIPU NIEPECCUCHUN
NapauIeIbHBIX NIPSAMBIX CEKYyILEH

42

Hakpecr nexammue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE MPU NEPECEUCHUN
MapaJJIEIbHBIX MIPSIMBIX CEKYIIEH

43

Hakpecr nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE MIPU NIEPECCUCHUN
MapaJIEIbHBIX MIPSIMBIX CEKYILIEH

bubnunoreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napanenbHOCTH MPSMBIX

Yyepe3 paBeHCTBO PACCTOSIHUM OT
TOYEK OJTHOM MPSAMOM 10 BTOPOil
psAMON




[Ipr3Hak napajuieIbHOCTH IPSIMBIX
Yepe3 paBEHCTBO PACCTOSIHUM OT

45 TOYEK OJHOM MPSAMOMU 10 BTOPOM
IIPSIMOU
46 CyMMa yTI0B TpeyroJbHHUKA bubmmorexa LIOK
https://m.edso0o.1u/88661630
47 CymMma yriioB TpeyrojabHHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866f8ba
48 BHeHue yrisl TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866fase
49 BHemHue yriel TpeyroyibHUKa
KonTponbnas pabota mo Teme
50 "[TapannenpHble NpAMbIC, CyMMa bubmorexa [OK
" https://m.edsoo.ru/8866fe6e
YIJIOB TPEYTrOJIbHUKA
51 OKpyXHOCTb, XOP/Ibl M TUAMETP, UX bubnuotexa [JOK
CBOWCTBA https://m.edso0o.ru/88670800
52 KacarenbHast Kk OKpyKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAs B yTOJ
54 OKpy’KHOCTb, BIIUCAHHAS B yrOJ
55 [Tousatue o 'MT, npumenenue B bu6muoreka [IOK
3aja4ax https://m.eds00.ru/8867013¢
56 [Tousarue o 'MT, npumeHnenue B bubnnoreka [IOK
3aJadax https://m.edsoo0.ru/88670508
buccektpuca u cepeIMHHBIN
57 HEPIEHIUKYIIAP KaK
reOMEeTPUYECKUE MECTa TOUEK
58 OKpy’KHOCTb, OIIMCAHHAs1 OKOJIO bub6mmorexa [LIOK




TpEyroJbHUKA https://m.edsoo0.ru/88670a62
59 OKpy’KHOCTb, OIIICAHHAsL OKOJIO 1
TpPEYroJbHUKA
60 OKpy»XHOCTh, BIUCAHHAS B | bubnnoreka [IOK
TPEYroJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy’KHOCTb, BIIUCAHHAS B 1
TPEYTOJIbHUK
6 [Ipocreiimue 3anayu Ha 1 bu6nunoreka [IOK
IIOCTPOECHUE https://m.edsoo.ru/88671188
63 IIpocreiimue 3anauu Ha 1 bu6mmoreka [IOK
[OCTPOEHUE https://m.edsoo.ru/886712d2
KonrponbHas padora o reme
64 "OKDYKHOCTE H KDVE 1 butmmoreka [JOK
by pyT- " https:/m.eds00.ru/88671462
I'eomeTpuyeckre MoCTpoeHUs
[ToBTOpeHme u 00001IEHNE 3HAHUIA
65 OCHOBHBIX ITOHATUHA U METO0B 1 Bubmorexa LIOK
https://m.edsoo.ru/886715b6
Kypca 7 Kiacca
butmmoreka [JOK
66 nu 0 1
TOTOBas KOHTpOIRHas pabota https://m.edsoo.ru/886716ec
[ToBTOpeHue u 0600IIEHNEe 3HAHNUN
67 OCHOBHBIX ITOHSATUNA U METOI0B 1
Kypca 7 kiacca
[ToBTOpenue u 0600IIEHNE 3HAHNUN
68 OCHOBHBIX TIOHSITHI U METOJIOB 1 Enbmorexa HOK
https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




8 KVIACC

KoJsm4yecTBO 4acos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoxa Konrtpoabsubie | IlpakTuyeckue bp
n/n Bcero U3y4YeHHsl | o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| [Tapamenorpamm, ero Nnpu3Haku 1 | bu6muoreka [IOK
CBONCTBA https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, ero mpu3HaKku 1 i bubnmoreka [IOK
CBOMCTBa https://m.edsoo.ru/88671cal
3 ITapamtenorpamm, ero Npu3Haku 1 1 bubnnoreka [IOK
CBOWCTBA https://m.edsoo.ru/88671cal
YacTHbIe cIy4yan mapaieiorpaMMoB
4 (mpsimo FOJ‘IzHI/IK (I))M6 KBQ, - aT), ux 1 brbmmorexa HOK
pAMOY D POMD, KBapat), https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHbie cay4yau MapaierorpaMmMoB
5 (IpsiMo FOJ‘II}:HI/IK 011)\46 KBaszaT) ux 1 bubmmorera [IOK
pAMOY o pPOMD, Pat), https://m.eds00.ru/88671{20
MIPU3HAKHU U CBOMCTBA
YacTtHble ci1yyau napaiiesorpaMMoB
6 (ipsiMO FOJIZ;IHI/IK (I;)M6 KBan ar), ux 1 bubmmorexa [OK
pAMOY X, POMD, KBazpat), hitps:/m.eds0o.ru/8867209¢
MPU3HAKU U CBOMCTBA
but6mmoreka [JOK
7 Tpare 1
parets https:/m.edsoo.rw/88672358
g PaBHOOOKas 1 IPSMOYTOIBHAS | bu6mmoreka [IOK
Tpaneuuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKas 1 IpSAMOYTOJIbHAS 1 bubmuoreka [LIOK
Tpaneuuu https://m.edsoo.ru/88672858
10 Mertoa yaABOEHUS] MeANAHbI 1 but6mmoreka [JOK




https://m.edsoo.ru/88672b14

11 I{eHTpanbHas CUMMETPHUS bubmmorexa LIOK
https://m.edsoo.ru/88672b14

12 Konrponbnas padora no Teme bu6nuoreka [IOK
"YeTbIpEXYroJbHUKA" https://m.edsoo.ru/88672c9a

13 Teopema daneca u TeopemMa o bubnnoreka [IOK
HNPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsia nuHUs TPeyroJbHUKa Bubmroreia LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHUS TPEYroJabHUKA brbamorexa HOK
https://m.edsoo.ru/88672{38

16 Tpaneuusi, €€ cpeaHsis TUHUA bubmmorexa [IOK
https://m.edsoo.ru/88672358

17 Tpaneuus, €€ cpeaHssa JUHUA buGnnorexa [IOK
https://m.edso0.ru/88673064

18 IIponoprmoHaNbHBIE OTPE3KU bubmmorexa LIOK
https://m.edsoo0.ru/88673794

19 IIponopuuoHaibHbIE OTPE3KU bubmmorexa LIOK
https://m.edsoo0.ru/88673794

20 [lenTp Macc B TpEyroibHUKE bubmmorexa LIOK
https://m.edsoo.ru/886738fc

bu6mmoreka [IOK
21 Tonobubie TpeyroeHukn httns://m.edsogru/88673a78

) Tpu npusHaka noxoodus bub6nmorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae

” Tpu npuszHaka mogoous bubnmoreka [TOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka nogpoous bub6mmorexa [LIOK




TPEYrOJIbHUKOB

https://m.edso0.ru/8867400e

Tpu npuzHaka nogoous

25
TPEYTOJILHUKOB
2% [TpumeHeHue no1odus npu pereHun
IIPAKTHYECKUX 3a7a4
7 KoHTponbHas paboTta 1mo teme bu6muoreka [IOK
"ITonoOHbIE TPEYTOIBHUKH" https://m.edsoo.ru/8867445a
)% CaolicTBa 1uiomaaei bubmmoreka [IOK
reoMeTpudeckux puryp https://m.edsoo.ru/886745fe
29 DopMyIIbl U1 IUIOIALN bu6mmoreka [IOK
TpPEyroJIbHUKA, ITapauiesIorpaMMa https://m.edsoo0.ru/88674860
30 DopMyIIbl U1 TUIOIATN bubnuoreka LIOK
TPEYTOJbHUKA, TTapajiesorpaMma https://m.edsoo.ru/88674a22
31 DopMyibl U1 IUIOIALN bubmuoreka [LIOK
TpEyroJibHUKA, [MapauienorpaMmma https://m.edsoo.ru/88674a22
0 DopMyIbl U1 IIIOIMATN bubnmoreka [IOK
TPEyroJIbHUKA, ITapauiesIorpaMMa https://m.edso0.ru/88675288
3 DopMyIIbl U1 TUIOMATN bubnuoreka LIOK
TpeyrojabHUKa, ITapaiesaorpaMma https://m.edsoo0.ru/8867542¢
4 Brruncnenue mromniaaeil CiI0KHBIX but6mmoreka [JOK
¢uryp https://m.edsoo.ru/88674¢78
35 [Tnomanu duryp Ha KiIeT4aToi bu6muoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu momxoOHBIX GUryp
37 [Tnomaau momoOHBIX huryp
18 3aga4M ¢ MPaKTUYECKUM bu6muoreka [IOK

COZIepKaHHEM

https://m.edsoo.ru/88675558




38.,[[3‘{1/1 C IIPAKTHUYCCKUM

bubnmoreka [IOK

39 COJIEp)KaHUEM https://m.eds00.ru/88675684
40 Pemenune 3agay ¢ moMoIis0 MeTo1a butmmoreka [JOK
BCIIOMOTATEILHON IUIOIIAIU https://m.eds00.ru/8867490
A1 KonrtponbHas padora no Teme bubnuoreka LIOK
"IInomanp" https://m.eds00.ru/8867579¢
0 Teopema ITudaropa u eé bubnuorexa [IOK
NPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema IIudaropa u eé bubnmoreka [IOK
[IPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema IIudaropa u eé bubnnoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u e€
[IpUMEHEHHE
46 Teopema [Tudaropa u e
MIpUMEHEHHE
OrnpenesieHne TPUTOHOMETPUIECKUX
P - Euomioresa LIOK
’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUUYECKHE COOTHOILICHHUS
B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnoreka [IOK
TOXKJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO
51 KonTponbhas pabota mo Teme bubnmnoreka [IOK




"Teopema IIudaropa u Havana

https://m.edsoo.ru/8a1407¢8

TpUroHoMeTpun"
5 BnycanHble U LEHTpaJIbHBIE YTIIbI, bu6mmoreka [IOK
YroJl MeXK1y KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 BrnucanHbie v LIEHTpaJIbHBIE YTJIbI, bu6mmoreka [IOK
YIoJI MEKJ1y KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8a141940
54 BnucanHble 1 IEHTpaJIbHBIE YTIIbI, bu6muoreka [IOK
YIOJI MEKJ1y KacaTeIbHOU U XOPAOU https://m.edsoo.ru/8al141b34
55 VYl MEXAY XOpIaMHu U CEKYIIUMHU
56 VYTIIbl MEXKIY XOpAaMHU U CEKYLIUMHU
Brnucanubie u onvcaHHbIe
57 YETHIPEXYTOIBHUKY, UX TIPU3HAKH U bubmmorexa LIOK
. https://m.edsoo.ru/8a14086
CBOICTBA
Brniucannbie u onvcaHHbIe
58 YeThIPEXYTOJBbHUKHU, UX NIPU3HAKU U Bubmroreia LIOK
. https://m.edsoo.ru/8a1416d4
CBOICTBa
Brnucanubie u onvcaHHbIe
59 YEeTHIPEXYTOJIbHUKY, UX MPU3HAKU U bubmmorexa LIOK
. https://m.edsoo.ru/8a1416d4
CBOICTBA
ITpuMmeHeHne CBOMCTB BIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTONLHUKOB IIPU
pEILIEHNU T€OMETPUYECKHUX 3a]1a4
[IpumeHeHne CBOWMCTB BOUCAHHBIX U
61 OITHCAHHBIX YETHIPEXYTONILHUKOB ITPH
pELIEHNU T€OMETPUYECKUX 3314
6 B3auMHOe pacnonoxeHue IByx bubnnoreka [IOK
OKPY>KHOCTEH, 00IIMe KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTE# bubnmnoreka [IOK




https://m.edsoo.ru/8al1410a8

KonrponbHas padora no teme "Yribl

but6mmoreka [JOK

64 1
B OKpYHOCTH. Brincanmbie u " https://m.edsoo.ru/8a141c88
OTHMCAHHBIC YETHIPEXYTOJIbHUKH
IToBTOpEHNE OCHOBHBIX MOHATUN U
butmmoreka [JOK
65 METOJIOB KypcOB 7 ¥ 8 KJIacCOB, 1
. https://m.edsoo.ru/8al41ddc
000011IeHe 3HAHUHA
[ToBTOpEHHE OCHOBHBIX MOHSATHI U
66 METO/IOB KYPCOB 7 U 8 KJIacCOB 1 buGnuorexa [IOK
P - ’ https://m.edsoo.ru/8al41efe
000011IeHE 3HAHUI
bubnmoreka [IOK
67 Hrorosas koHTpobHAA padoTa ! https://m.edsoo.ru/8a142368
[ToBTOpEHVE OCHOBHBIX IMOHSITHI H
68 METOJ/IOB KYPCOB 7 U 8 KJIacCOB 1 buGnnorexa [IOK
A yP . ’ https://m.edsoo.ru/8a1420ac
000011IeHe 3HAaHUI
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME




9 KJIACC

Kosmn4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara mudgposbIe
Tema ypoka Kontpoubnbie | IlpakTuyeckue bp
n/n Bcero H3YyYeHHsI | o0pa3oBaTejbHbIE
padoThI padoThI
pecypcesl
| OrnpenenieHne TPUrOHOMETPUUECKUX | bubnuorexa [HOK
¢yskuuit yrinos ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 DopmyJibl IPUBEICHUS 1
bubmmoreka [JOK
3 T 1
copeMa ROCHIyCoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bub6manoreka LIOK
5 T 1
COpeMa KOCHIYCOB https://m.edsoo.ru/8al42d5e
Bu6mmoreka [JOK
T 1
6 copeMa CHIycoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
Teopema cunycoB 1
9 Haxoxnenue nivH CTOpoH U 1 bubnunoreka [HOK
BEJIMYUH YTIIIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
bubanoreka [IOK
10 P 1
CHICHHE TPEYTOMLHIKOB https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyroibHUKOB 1 brbnmorexa HOK
ey https://m.edsoo.ru/8a142ac0
Bu6mmoreka [JOK
12 P 1
CHICHHE TPEYTOMLRIKOB https://m.edsoo.ru/8al142ac0
13 Pemienue TpeyroibHUKOB 1 bubmmorexa [IOK

https://m.edsoo.ru/8al142ac0




HpaKTI/I‘-IeCKOC MPUMCHCHUC TCOPEM

bub6manoreka LIOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTponbhas pabota no teme bubnuoreka LIOK
"Pemienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
but6mmoreka [IOK
17 [TonsTHE 0 MpeoOpazoBaHUU MOJOOUS httns:/m.edsoo.rw/Sal43ab0
13 COOTBETCTBEHHBIC DJIEMEHTHI bubnuoteka [IOK
MoA0OHBIX uryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE FIIEMEHTHI
noJ00HBIX Uryp
Teopema o npon3BeCHUH OTPE3KOB
20 XOpA, TeopeMa O NIPOU3BEIECHUN bubnuoreka LIOK
OTPE3KOB CEKyLIUX, TeOpeMa O https://m.edsoo.ru/8a14406e
KBaJipaTe KacaTeJIbHOU
Teopema o mpon3BeaEeHUH OTPE3KOB
71 XOp/l, TeOpEMa O IPOU3BEACHUHN bubnmoreka [JOK
OTPE3KOB CEKYIIUX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTesIbHOM
Teopema o mpon3BeaeHUH OTPE3KOB
2 XOpJ1, TeopeMa O MPOU3BEICHUH bubnuoreka [JOK
OTPE3KOB CEKYIHUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpare KacareabHOU
” [IprmeneHne TeopeM B peIIEHUU bubnuotexa [IOK
reoOMeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHne TeopeM B pelleHun bubnuoreka [HOK

rCOMETPHUYCCKUX 3ada4

https://m.edsoo.ru/8al1443fc




[IpumeHeHnEe TEOpEM B pELIEHUH

bub6manoreka LIOK

25
reoMeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbaas pabota mo teme
% "[IpeobpazoBanue mogoous. bubnnoreka [IOK
Mertpuueckue COOTHOUIEHUS B https://m.edsoo.ru/8a1447a8
OKpy>kHOCTH"
Ornpenenenrue BEKTOPOB.
27 CDI/IIS)I/I‘{eCKI/Iﬁ u FGOMiT WYECKUI bubmmorexa [IOK
p https://m.edsoo.ru/8a144960
CMBICJT BEKTOPOB
7% Crno>xeHue ¥ BBIYUTAaHUE BEKTOPOB, bubnuoreka [IOK
YMHOXE€HHUE BEKTOpPA HA YHCIIO https://m.edsoo.ru/8a144a8c
29 Ciio)eHne U BBIYUTaHUE BEKTOPOB, bubnuoteka [IOK
YMHOXXEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CloxeHne U BBIYUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOPA HA YUCIIO
31 Pa3znoxenue BekTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
Bbu6mmoreka [JOK
32 Koopaunate!r BekTopa
P p https://m.edsoo.ru/8al144fbe
CkansipHoe MPOU3BEJEHUE BEKTOPOB,
33 ero I I;IMGHGEI/IG VIS HaXO)KIleHI/IIzI Bubmorexa LIOK
P https://m.edsoo.ru/8a14539¢
JUIVH U YTJIOB
CkasnsipHoe NMpOU3BEJEHUE BEKTOPOB,
34 €ro I I:IMCHCII:I/IG JISl HAXOXK, CHI/II;)I bubmorexa HOK
P s A https://m.edsoo.ru/8a14550e
JUTMH U YTJIOB
15 Pemienue 3ama4d ¢ MOMOIIBIO bubmnoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aad ¢ moMonibio bubmuoreka [{OK




BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IpuMeHeHne BEKTOPOB ISl PELICHUs

37
3a7a4 (PU3UKU
18 KonTponbhas pabota no teme bubnuoreka LIOK
"Bekropsr” https://m.edsoo.ru/8a145b08
19 JlexkapTOBbI KOOPANHATBI TOYEK HA
IUIOCKOCTH
. bubmuoreka [IOK
40 ¥paBHeHHe MpsMOl https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsMon
bu6mmoreka [JOK
42 ¥ PaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopannartsl Touek nepeceueHus bubnuoreka LIOK
OKPY’KHOCTH U IPSMOU https://m.edsoo.ru/8a146620
Meroa KOOpAMHAT IPU PELICHUN
44 reOMETPUIECKHX 3a/1a4,
MIPAKTUYECKUX 3a/1a4
MeTo KOOpAMHAT IPU PEILIEHUN
45 reOMETPUUYECKUX 3a7ad,
MIPAKTUUYECKUX 3a/1a4
Meroa KOOpAMHAT MPU PELICHUN
46 reOMETPUYECKHX 3a/1ad,
IIPAKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBbI KOOPIMHATHI HA brbmmorexa [OK
- https://m.edsoo.ru/8a146e0e
43 [IpaBHUIBEHBIE MHOTOYTOJIBHUKH, bubnuoreka LIOK

BBIYHCJICHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6nmoreka [JOK

49 Hueno m. Jlamita okpysiHOCTH https://m.edsoo.ru/8al1472c8
bubnnoreka [HIOK
30 Huero . JlaHa okpyxHOCTH httns://m.edsocf.lru/8314714c
51 JlnvHa 1yru OKpYy>KHOCTH
bubmuoteka [{OK
32 Pazmanmas mepa yria httos://m.edsoc{_.[ru/Sal4714c
53 IInomans kpyra, CeKTOopa, CErMeHTa bubmmorexa LIOK
https://m.edsoo.ru/8a147426
54 [Inowmane kpyra, ceKTopa, CEerMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8a147750
55 [Lnomans kpyra, ceKTopa, CErMeHTa bubmorexa [OK
https://m.edsoo.ru/8a147750
56 [ToHsiTHE O ABMKEHUH TIOCKOCTH bubmmorexa [OK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa [OK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIil IEpeHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapamienpHbIi IEPEHOC, IOBOPOT
60 [TapannenbHblil nepeHoc, TOBOPOT
61 [Ipumenenue ABUKEHUN TIPU bubnuoteka [IOK
peLIeHnH 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabora no temam
62 "TIpaBUIILHBIE MHOTOYTOJIEHUKH.
OKpyXHOCTb. JIBHkKeHUs TI0cKoCcTH"
63 [ToBTOpenwue, 06001IeHNE, bu6nmoreka [JOK

cucTeMaTu3anus 3HaHui. Msmepenue

https://m.edsoo.ru/8a148524




F€OMETPUYECKUX BEJINYHUH.
TpeyroibHUKH

[ToBTOpenwue, 060061IeHNE,
CUCTEMATU3ALIN 3HAHUN.
[TapamienbHbIe ¥ IEPIIEHANKYJIISIPHBIC
psSIMbIC

64

bu6mmoreka [JOK
https://m.edsoo.ru/8a148650

[ToBTOpenwue, 0600mEeHNE,
CUCTEMAaTHU3ALUs 3HAHUM.

65 OKpY>KHOCTb U KPYT.
['eomeTpuyeckue mocTpoeHus. YTiibl
B OKPY>KHOCTH

[ToBTOpenwue, 0600EeHNE,
66 cucTreMaTu3anusa 3HaHui. Bricanuble

1 OIIMCAHHBIC OKPYKHOCTHU
MHOT'OYT'OJIbHHUKOB

67 HToroBast KOHTpOJIbHAs paboOTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

[ToBTOpEeHHE, 0000IIECHNE,
CHCTEeMaTH3alMs 3HAHUH

68

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NPOBEPsIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHMs
pe3yJibTara
6 I'eomerpus
Pacrnio3HaBaTh M3y4YeHHbIE T€OMETpUYEcKUe (PUTYpBI, ONpPEAesATh UX
B3alMHOE pACIOJIOKEHUE, H300pakaTh TIeoMeTpudeckue QuUrypsl,
6.1 BBIMIOJIHATh YEPTEXKHU IO YCIOBHIO 3adaud. M3MepsATh JHMHEWHbIE U
YIJIOBBIE BETMYMHBI. PemaTe 3a/1au Ha BBIYUCIIEHUE JUIMH OTPE3KOB U
BEJINYUH YTJIOB
Jenate rpy0Oy1o OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peasbHOW JKHU3HH, pa3MEpOB MPHPOJHBIX OOBEKTOB. Pasnuuarh
pa3Mepbl ITUX 0O0BEKTOB MO NOPSAIAKY BETUUHUHBI
6.3 CTpouTh 4epTekKU K TEOMETPUUECKHUM 3a/ladyaM
[Tonb30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, HCIIOJIb30BATh
6.4 NPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUU
3aja4
65 IIpoBomUTH  JIOTMYECKME  PACCYXkJEHUS  C  HCIOJIb30BaHUEM
' reOMETPUUYECKUX TEOPEM
ITonp3oBatbes IIPU3HAKAMU paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJIMaHbl, NMPOBEIEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a7a4
Onpeneniars NapajuieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPBIE
6.7 oOpaszyer ¢ HUMHU cekymias. OnpenensaTs mapayiebHOCTh MPSAMBIX C
' MIOMONIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSAMOM O TOYEK
JIpYyrou npsiMon
6.8 Pemate 3amaun Ha kaeT4aTon Oymare
6.9 [IpoBOoAUTH BBIYMCICHUS W HAXOAUTh YUCIOBbIE M OyKBEHHBIE

3HAUYCHUA VYIJIOB B TCOMCTPHUYCCKUX 3adaydax C HUCIOJIb30BAHUEM




CYMMBI YIJIOB TPCYI'OJbHHUKOB W MHOI'OYT'OJIbHUKOB, CBOMCTB YTJIOB,
06p330BaHHbIX Ipru  MNCPeCCUCHHUU [BYX HNAPAJUICIBHBIX IMPAMBIX

cekyiei. Pemate mpakTuueckue 3a1a4i Ha HAaX0XACHUE YIIIOB

Bianere  MOHATHEM  TEOMETPUYECKOTO  MECTa  TOYEK. YMETh

6.10 omnpeneNnaTh OHCCEKTPHUCY yIila U CEePEeIUHHBIM MEepPHeHIUKYISp K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOUEK
@opMyIHMpOBaTh OINPEACICHUS OKPYXHOCTH M Kpyra, XOpIAbl H
6.11 IUaMeTpa OKPY>KHOCTH, TIONb30BaThbC HX CBOMCTBaMHU. YMeETh
IIPUMEHSATH 3TU CBOMCTBA IIPU PEILICHHUHU 3a]1a4
Bilagete NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbBHMKA OKPYXXHOCTH,
yMeTb HaxomuTh e€ ueHtp. I[lomb3oBaTtbest (pakTamu O TOM, 4YTO
6.12 OUCCEKTPHUCHI YTIIOB TPEYToJbHHUKA MEPEeceKaroTcsl B OAHOM TOUKE, U O
TOM, YTO CEpPEIHMHHBLIE IEPIEHAUKYISIPEI K CTOPOHAM TpEyroJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE
Bnanerp NOHATHMEM KacaTENbHOW K OKPYKHOCTH, I10JIb30BaThCs
6.13 TEOPEMOl O TEPIECHANKYISIPHOCTH  KacaTelibHOW W pajunyca,
MPOBEIEHHOTO K TOUKE KacaHus
614 [Tonp30BaTbcss MPOCTEHIIMMU T€OMETPUUYECKUMH  HEPaBEHCTBAMH,
' MOHUMATh UX MPAKTUYECKUI CMBICT
6.15 [IpoBOANTH OCHOBHBIE T€OMETPUYECKHE IOCTPOEHHUSI C TOMOIIBIO
' UPKYJIS U JIMHEHKU
8 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNS] OCHOBHOIM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabrara
6 ['eomerpus
6.1 Pacrio3HaBath OCHOBHEIE BH/bI qublpéxyr OJIbHUKOB, HUX 3JICMCHTHI,
' M0JIb30BATHCSl UX CBOMCTBAMU MPHU PEIICHUH T'€OMETPUUECKHX 3aa4
6.2 HpI/IMCHSITB CBOMCTBA TOYKH NnepeceUCHrss MCEAHUaH TPCYroJIbHUKA
' (ueHTpa Macc) B peleH!H 3a1a4
63 Biagers mnoHATHEM CpelNHEW JMHUM TPEYyrOJIbHUKA U Tpaleluw,

NPUMEHATh HMX CBOWCTBAa MpHU pEHICHWH TEeOMETPUYECKHX 3a/ad.




[Tonw3oBaThest TeopeMoit Parneca U TEOPEMOI O MPOMOPIIUOHATBHBIX

OTpPE3Kax, MIPUMCHATD UX I PCIICHUSA MPAKTUICCKUX 3a1a4

6.4

IIpuMeHsT NpU3HAKU MOAOOMS  TPEYroJbHUKOB B  PELICHUU

rCOMCTPHUYCCKHUX 3a1a4d

6.5

[Tonp3oBathes Teopemoit [Tudaropa s pemeHuss TeOMEeTPUIECKUX U
npakTuyeckux  3amad. CTpouTh MaTEeMaTUYECKyl0 MOJENIb B
MPAKTUYCCKUX 3ajjadax, CaMOCTOATCIbHO ACIIATh ‘IepTé)K 1 HaXOOUTh

COOTBCTCTBYIOIIHEC MIMHBI

6.6

Biagers NOHATHAMU CHUHYCA, KOCUHYCAa M TaHI'€HCA OCTPOro yrJa
IIPSIMOYT'OJIBHOIO TpeyrojpHuKa. I[lonb30BaTbes ITUMHU MOHATHAMHU

I pCHICHUS IMPAKTUYCCKUX 3ada4d

6.7

Bbruucnate (pasiuyHbIMH crioco0amM) IUIOLA[b TPEYroJbHUKA U
IUIOINAAM MHOTOYTONBHBIX (uryp (Hoib3ysach, rae HEoO0X0IUMO,
KaJbKyJIITOpoM). [IpuMeHsATh MOJyuyeHHbIEe YMEHHUS B IMPAKTUUYECKUX

3aa4ax

6.8

BirageTs MOHATUSAMY BIMCAaHHOTO M LIEHTPAJIBHOTO yTIJIa, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yrjaxX, yriaax MeXay XOpAaMu (CEeKyIIUMHU) U
yrijle MEXIYy KacaTeJlbHOM M XOPAOW INPU PEIICHWH I€OMETPHUYECKHUX

3aa4

6.9

B.HaI[CTb IIOHATUEM  OIIMCAHHOI'O ‘-IGTBIpéXYFOJILHI/IKa, IMPUMCHATDH

CBOIICTBa OMUCAHHOTO YETHIPEXYTOJIbHUKA MPH PELICHUU 33]a4

6.10

[IpumeHsaTs TOJNIydeHHBbIE 3HAHUS HA TMPaKTUKE — CTPOUTh
MaTeMaTUYeCKUE MOJENH Ui 3a7ad pPeajbHOM >KU3HM W TPOBOJIHTH
COOTBETCTBYIOIIME BBIYUCIICHUS C TPUMEHEHHEM TMOA00us U

TPUTOHOMETPUH (IIOJIB3YSACH, TJI€ HEOOXO0AUMO, KAJIbKYJISITOPOM)

9 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHUE (DYHKLIUU OCTPBIX YIJIOB, HAXOAHUTH C HX

MMOMOIIBIO PA3JIMYHBLIC OJBJICMCHTBI IPAMOYI'OJIBHOIO TPCYTOJIbHHUKA




(«pemieHre  IPSAMOYIOJBHBIX  TpeyroiapHUKOB»). Haxomuts (¢

IIOMOIIIBIO KaJ'IBKy.TI}ITOpa) JJIMHBI U YTJIbI JJIS1 HETAOIMYHBIX 3HAYEHUH

6.2

ITosnb30BaTbCsA dbopmynamu MIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM 11 HAXOXKICHUS COOTHOIIECHU

MCKAY TPUTOHOMETPUUCCKUMHU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U HAaXOXKACHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJbHHUKA («PEIIEHUE TPEYTOJbHUKOBY),

MNPUMCHSATDH UX IIPU PCIICHHUU 'COMCTPUICCKUX 3ada1

6.4

Bnagers mnonaTusMu npeoOpa3zoBaHUs TMOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MOoJ00HBIX ¢uryp. Ilomp3oBarbess cBoiicTBaMu 10100uMS
NPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YIJIbI Y
noo0HbIX (uryp. IlpuMmeHsTH CBOMCTBA MOAOOHMS B MPAKTUYECKHUX
3ajayax. YMeTb TMPHUBOJAUTH MNPUMEPHI MOAOOHBIX (uUryp B

OKpYy KaroIleM Mupe

6.5

ITons30BaTbCs TeOpEMaMH O IIPOU3BCACHHH OTPE3KOB XOpd, O

IIPOM3BE/ICHUHU OTPE3KOB CEKYIIHX, O KBaJlpaTe KacaTelbHOU

6.6

Ilonb3oBaTbCd  BEKTOpaMH, IIOHUMATb UX TIEOMETPUYECKUN U
¢u3uUecKkuii CMBICT, TMPUMEHATHh MX B PEUICHUH T'€OMETPHUYECKUX U
¢usnueckux 3agad. [IpuMeHATH CKalIpHOE NMPOU3BEACHHUE BEKTOPOB

AJI1 HAXOXKACHUA IJIMH U YTJIOB

6.7

ITonn30oBaThCA MCTOAOM KOOpAMHAT Ha IMJIOCKOCTH, IIPUMCHATH €TI0 B

PEIICHUN I'€COMETPUUCCKHUX U IIPAKTHYCCKUX 3adayd

6.8

Bnagerp NOHATUSAMU  NPAaBUIBHOTO  MHOTOYIOJBHHMKA,  JUIMHBI
OKPYXHOCTH, JUIMHBI AYT'M OKPYXXHOCTM U paJuaHHON Mephl yIua,
YMETh BBIUHCIATH IUIONIANb Kpyra W ero 4acrteil. IIpumenaTs

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3a/ia4ax

6.9

Haxoautb ocu uiau HEeHTpbl CUMMETPUH (PUTYP, TPUMEHSATDH JIBHKCHUS

IUIOCKOCTH B MPOCTEHIINX CIydasx

6.10

HpI/IMeH}ITL INOJTYYCHHBIC 3HaHUA Ha  IPAKTUKE —  CTPOUTH
MATEMAaTH4YCCKHUEC MOACIH AJIA 3aJad peaHBHOfI JKU3HU U IIPOBOJUTH
COOTBCTCTBYIOIIHUEC  BBIYUCICHUA C IIPHUMCHCHUCM H0}106I/I$I u

TPUTOHOMETPUYECKHX (QYHKUUI (HOJB3ysACh, TA€ HEOOXOIMMO,

KaJIbKYJISITOPOM)







HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
6 I'eomerpus
HauanbHbie noHsTHs reomeTpun. Touka, psiMasi, OTpe30K, Jyd. Yroia. Buasl
6.1 yriioB. BepTukanbpHble W CMEKHbBIC yribl. buccektpuca yria. Jlomanas,
MHOTOyToJbHUK. [[apamienbHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX
62 Cummerpuunble  ¢urypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPUH.
' [TprMepsl CHMMETPHUH B OKPY>KAIOLIEM MHPE
63 OcHOBHbBIE TIOCTPOEHHUSI C IMOMOIIBI0 LUPKYJS U JIMHEHKU. TpeyrojbHUK.
' Bricorta, Mmennana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOepeHHBIT W PaBHOCTOPOHHMIA  TpEyroidbHHKH. HepaBeHCTBO
. TPEYToJIbHUKA
65 CpoiicTBAa ¥ TpHU3HAKH pPaBHOOENPEHHOrO TpeyroipbHUKa. [lpu3Hakm
' paBEHCTBA TPEYTOJIbHUKOB
66 CBolicTBa M IPU3HAKYU NapajuieabHbIX NpsMbIX. CyMMa yIJIOB TPEyrojbHHKA.
' BHemHue yriibl TpeyroyibHUKa
[IpsamoyronbHbIii  TpeyroiabHUK. CBONCTBO MeAMaHBl MPSIMOYTOJIBLHOIO
6.7 TPEYroJIbHUKA, IIPOBEIEHHOM K rTunoreHyse. lIpusHaku paBeHcTBa
. MPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpAMOYroiabHBINH TPEYTrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa o OonblieM yriie W Oonblel  CTOpoHe
TpeyrojbHUKa. [leprienauKysp U HaKJIOHHAs
69 I'eomerprueckoe MecTOo TOYeK. buccektpuca yrma U CEepeIUHHBIN
' MEPHEHANKYJISIP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK
OKkpyXHOCTb M KpyI, XOpJa U JUaMeTp, HuX CBoiWcTBa. B3aumnoe
6.10 pAaCIIOIOKEHHE OKPYXKHOCTM U npsaMol. KacarenpHas ©  cekymas K
OKpY>KHOCTHU
611 OKpy»XHOCTb, BIIMCAaHHas B Yroyl. BrmcaHHas W OINKCaHHasg OKPYXHOCTH

TpeyroJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1eMeHT COIePKAHUS

6 I'eomerpust

6.1 YerslpéxyronbHuku. IlapannenorpamMm, ero npu3sHakyu U CBOMCTBA

6.2 [TpsaMoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKas Tpaneuusi, €€ CBOMCTBA U Mpu3Haku. [IpsiMoyrospHas
' Tpamnenus

64 Meron ynBoenusa menuansl. LlenTpansHas cummerpusa. Teopema daneca u
' TEeopeMa O MPONOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue nMHHAM TpeyroibHUKA U Tpaneuuu. L{eHTp Macc TpeyroiabHUKa

66 [Tonobue TpeyroapbHUKOB, Kod(¢uuueHT mnonodbus. IlpuzHaku mnoa00usS
' TpeyrojabHUKOB. [IpuMeHeHne nogo0us Npy pelieHuH NPaKTUYECKUX 3a/1a4
67 @opmynbl 1A IUIOMIAIM  TPEYroJIbHUKA, IHapajuienorpamma, pomba u
' Tpaneuuu

63 CpoiicTBa Momaaell reoMerpuueckux ¢uryp. OTHOLIEHHEe IUIOLIaei
' o1I00HBIX (uUryp

69 Beruncnenue mioniane TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOM
. Oymare

6.10 Teopema Iludaropa. Ilpumenenume Tteopembr Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a/1a4

CuHycC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla IPSMOYTOJIBHOTO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUIOHOMETPUYECKOE  TOXKIECTBO.  TPUTOHOMETPHYECKHE
¢bynkmm yrios B 30°, 45° u 60°

6.12 BrincanHbple M LEHTpaJbHBIE YIVIBI, YrOJ MEXIy KacaTeIbHOW M XOpHOil.
' VTIIbl MEXKY XOpAaMHU U CEKYIUMHU

6.13 BrucanHble ¥ ONIMCAaHHBIE YETBIPEXYTOJIbHUKU

6.14 B3aumHOe pacnonoikeHue IByX OKpyxkHocTed. Kacanue okpyskHOCTEH.

OO01ue KacaTesbHbIE K ABYM OKpPY>KHOCTSIM

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEP/KAHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJeCTBO. POPMYJIbI IPUBEICHUS
Pemenue tpeyroiabHuKoB. Teopema KOCHMHYCOB U T€OpeMa CHHYCOB. Pemenue
6.2 IIPAKTUYECKUX 3aad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanne mogobus. [Togodrue cOOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema o mpou3BeIeHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
. CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeJIbHOU
Bexkrop, mHa  (MOJYJIb) BEKTODA, COHAIIPABJICHHBIE  BEKTOPBHI,
6.5 IIPOTUBOIOJIOKHO  HAlNpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
- PaBEHCTBO BEKTOPOB, ONEpaIK HajJ BeKTopaMu. Pas3nokeHne BeKTopa o JByM
HEKOJUIMHEapHBbIM BEKTOPaM
66 Koopnunate! Bekropa. CkajsipHOE MpPOM3BEEHHE BEKTOPOB, NMPUMEHEHHE IS
' HaXOKIEHUS AJIUH U YTJIOB
JlexapTOBBl KOOpAUHATHI HA IUIOCKOCTH. YPAaBHEHMS IIPSIMOM U OKPYKHOCTU B
6.7 KOOpJMHATAaX, [IEpPECEUEHNE OKPYKHOCTEHN U NMPSAMBIX. METO KOOpAUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBHUIBEHBIE MHOTOYTOJIBHUKA
69 JlnnHa okpyxHOCTH. ['pagycHas u pajuaHHas Mepa yria, BBIYUCICHUE JUIMH JyT
' OKPY>KHOCTEN
6.10 IInomanp kpyra, cekTopa, CErMeHTa
611 JIBIKEHHMs TIJIOCKOCTH W BHYTPEHHHE CUMMETpUu (uryp (sremeHTapHbIE

npencraienus). [lapamnensueiii nepenoc. [loBopor




HHPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOI OBPA30OBATEJIBHON
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NPOBEPSIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON NMPOIrPaMMbl OCHOBHOIO
o0uero oopazosanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXKECTBO, MOJAMHOXECTBO,
Onepalyyd HaJ MHOXECTBAMHU; YMEHHE OIEpUPOBATH IOHITHUSAMH:
rpad, CBs3HBIH Tpad, AepeBO, MUK, MPUMEHATh WX TPU PEIICHUU
3aJa4; yMEHHE HCIIONIb30BaTh rpaduyeckoe MpeCTaBICHNEe MHOXKECTB
JUIs ONIMCAaHMS PEATbHBIX MPOLIECCOB U SBJICHUM, IIPU PELIEHUHU 3a7a4

U3 APYTUX y4eOHBIX MPEIMETOB

YMeHue OIICPHUPOBATH IMOHATHUAMU: OIIPCACICHUC, aKCHUOMA, TCOpPCMaA,
J0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb HCTHUHHBIC UM  JIOKHBIC
BBICKA3bIBAHUS, IIPUBOAUTL IIPUMCPBI U KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAHUH

YMeHue onepupoBaTh NOHATHSAMHU: HAaTypaJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JEIUMOCTb HATypaJbHBIX 4YMCE, IPHU3HAKU
JETMMOCTH, LEJI0Ee YHUCIIO, MOIYJb 4YHCIa, OOBIKHOBEHHAs IpoOb U
JecsiTUYHasl poOb, CTAHIAPTHBIM BUJ 4YKCia, PAlMOHAIBHOE YHUCIIO,
UppalMOHATIBHOE YHUCIIO, apU()METHUECKUIl KBaJpaTHBIM KOpPEHb;
YMEHHE BBINOJHATH JEWCTBHS € YWCIaMH, CpaBHHUBATb U
YHOpSAOYMBATh YHCIA, MNPEACTABIATh 4YHCIA Ha KOOPAWHATHON
IPSIMOM, OKPYIJIATh YMCIA; YMEHHUE JelaTh MPUKUAKY U OLICHKY

pe3ynbTaTa BhIYHCICHUN

YMeHue onepupoBaTh MOHATUSMU: CTENEHb C LEIBIM IOKa3aTeseM,
apu(pMETHIECKUN KBaJAPATHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEHU
OoNbIlle EIUHUIBI, YMEHHE BBHITIONHATH pacuérel 1Mo (opmyrnam,
npeoOpa3oBaHusl LEbIX, APOOHO-pAIMOHATBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHSMH, PA3JIOKEHHE MHOTOYJIEHA HA MHOYKHTEIH, B
TOM 4HCI€ C HCIOIb30BaHHEM (OpPMYNT pPAa3HOCTH KBaApaToOB U

KBaJpaTa CyMMBI U Pa3HOCTH

VYmenue OIICPHUPOBATL MOHATHAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJTHOW TEepEeMEHHOH, 4YHMCIOBOE HEpaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHE pelllaTh JUHEMHbIE U KBaJpaTHbIE ypaBHEHUS,
JpOOHO-pallMOHATbHBIE YPABHEHUS C OJHON NEPEMEHHOW, CHUCTEMBI
JByX JINHEHHBIX YPABHEHWM, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
NEPEMEHHOM, B TOM YMCIIE MPU PELICHUH 33/1a4 U3 APYTHX MPEIMETOB
U TPaKTUYECKUX 3a7ady; YMEHHE HCII0JIb30BaTh KOOPAWHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IUIOCKOCTb JUIsl M300pa)KeHUs pPELICHUit

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduk QyHKIMH, HYIU
byHKUMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHWs, yOBIBaHUWS, HauWOOJbIIEe W HAMMEHBIIEE 3HAYCHUS
byHKLINY; yMEHue OIepUPOBAThH HOHATHAMMU: npsMas
NPONOPLUHUOHATIBHOCTD, JUHEHHAsT (PYHKIUS, KBaapaTu4Has (yHKIHSA,
oOpaTHass TPOIMOPIIMOHAILHOCTh, TMapaboiia, TUrepOosa; yMeHHUE
cTpouTh rpaduku GyHKIUH, UCTIONB30BaTh IpapuKu I onpeaeIeHus
CBOICTB IIPOLIECCOB M 3aBUCUMOCTEH, JUIsl pEeLIeHUs 3ajad U3 APYTUx
y4eOHbIX TMpeIMETOB M peaJbHOM JKU3HM, YMEHHE BbIPAXKaTh

(bOpMynaMI/I 3aBUCUMOCTH MCKIY BCIMYNHAMHA

YMenue OIIEpUPOBATh MIOHATUSMU: IIOCJIEI0BATEILHOCT,
apudmernyeckas U TeoMeTpuYecKass  IMPOrPEecCUu;  yMEHHe
UCIIOJIb30BaTh CBOICTBA IOCIEAOBATEIBLHOCTEH, (OPMYNBI CyMMBbI U
o0IIero 4jaeHa MpH PEeLICHUH 3ajad, B TOM 4HUCIe 3aJad U3 JApyTrux

Y4eOHBIX TIPEIMETOB U PEATLHOM JKU3HH

YMeHue pemars 3aJaud pasHbIX TUIOB (B TOM 4YMCJE HAa IPOLEHTHI,
JOJIM W YacTH, JABWXKEHHE, paboTy, LIeHy TOBapOB M CTOUMOCTb
MOKYIOK U yCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
ceMeiiHbIMU  (MHAHCAMM); YMEHHE  COCTABJIATbH  BBIPAXKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI 110 YCIOBUIO 33JauH,
UCCJIEIOBAaTh MOJYYEHHOE PELIeHHE U OLIEHUBATh IMPaBI0NOA00HOCTD

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHne onepupoBaTh MOHATHAMU: (Urypa, TOUKA, OTPE3OK, IpsMasd,
Ty, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEPEHHBII
U PaBHOCTOPOHHUN TPEYTrOJbHUKH, IPSAMOYTOJIBHBIA TPEYTOJIbHUK,

MEHaHa, 6I/ICCCKTpI/ICEl H BbBICOTA TPCYI'OJIbHUKA, ‘leTLIpéXYFOJILHI/IK,




napajuiesiorpaMM, pomO, TPSAMOYTOJIBHUK, KBajpar, Tpareuus,
OKPY’>KHOCTb, KPYT, KacaTelibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymMeHue pemaTh 3a7aud, B TOM YHUCJIE U3 MOBCEIHEBHOM
JKU3HHM, HA HAXOXKIEHHE T'€OMETPUYECKUX BEIUYHMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u (akToB

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; NapalIeIbHOCTh U TNEPHNEHAUKYISAPHOCTh TNPSMBIX,
Yroa MeXAy MNpsAMBIMH, IEPIECHIUKYISAP, HAKIOHHAs, IIPOEKIHS,
nonobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUSI OTHOCUTEIBHO
TOYKM U INPAMOW; YMEHHUE DPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, napayuieabHOCTh M NEPIEHANKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue omnepupoBaTh MOHATHSMM: JJUHA, PACCTOSHUE, YTOJ
(BemMuMHA yTia, CUHYC W KOCHHYC YIJIa TPEYrOJbHUKA), IJIOIIA[b;
YMEHHE OLIEHMBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyJbl HEepuMeTpa U  IUIOIAAU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJH Kpyra, o0Obema
IPSIMOYTOJIBHOTO TapajuleieNuneia; yYMEHHE NPUMEHSITh HPU3HAKU
paBeHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYroOJbHMKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, TIOMIAEH

12

YMenue wuzobpaxarb IUIOCKHE (QUIypbl W HUX KOMOMHaluW,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C MOMOILBIO YEepPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WU

CUMBOJIBHOMY OIIMCAHHIO

13

VYMeHune  onepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHCTEMa
KOOpIMHAT; KOOPAWUHATBI TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKATIAPHOE IIPOU3BEIACHUE BEKTOPOB;
YMEHHE HCII0JIb30BaTh BEKTOPBbI U KOOPAMHATHI Ui IPEACTABICHUS
JAHHBIX W peIIeHus 3a7ad, B TOM YHUCIE U3 JPYyTUX Y4eOHBIX

IIPEAMETOB U PeaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHUSMM: CTOJOMKOBBIE M  KpPYrOBbIE
qUarpaMMbl,  TaONIWIBL,  cpenHee — apudmMeTHUeckoe, MeIuaHa,
HauOoJIblllee M HAUMEHbILEe 3HAYCHMs, pa3Max 4YHUCIOBOro Halopa;

YMEHHE  U3BJEKaTb, WHTEPIPETHPOBATH U  MNpeoOpa3oBHIBAThH




uHbOpMaIMIO, TPEACTAaBICHHYI0O B Ta0nMIlax W Ha Jauarpammax,
OTPaKAIOIIYI0 CBOWMCTBA U XapPAKTEPUCTUKU pPEATbHBIX IPOLECCOB U
ABJICHUN; yMEHHE pAaclo3HaBaTh W3MEHYUBBIE BEJIWYHHBI B

OKpY KaroIleM MUpe

15

YMeHue omnepupoBaTh MOHATHAMU: CIy4YalHBIA ONBIT (CIy4aiHbIH
AKCIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIEMEHTApHBIM HCXO0J)
CIIy4alfHOTO OMbITa, CIy4aHOEe COOBbITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTHU CIIy4aWHBIX COOBITUH B ONBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMM COOBITUSIMM; YMEHHE pellaTh
3a7jayd METOJIOM OPTraHM30BaHHOTO Iepedopa M C HCIOJIb30BaHHEM
IpaBUja YMHOXXEHHS; YMEHHE OLEHUBATH BEPOSTHOCTH DPEAIBHBIX
COOBITUI M SIBJIEHUH, MOHMMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOSATHBIX COOBITUH B OKpY)XKalOIIEM MHpPE U B IKHU3HU,
3HAaKOMCTBO C IIOHATHUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCETI U €T0 POJIBIO B MACCOBBIX SABJICHHUAX

16

YMmeHue BBIOMpATh MOIXOMSIINN H3y4YEHHBIH METOJ JJsl pelieHHs
3a/la4, NPUBOJUTH IPUMEPBI MAaTEMAaTUYECKHX 3aKOHOMEpPHOCTEN B
MIPUPOJE U KU3HU, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaT€MAaTHUKHU B
UCKYCCTBE, OIIMCHIBATh  OTJEJIbHBIE  BBIAAIOLIMECS  PE3YJIbTATHI,
[OJIyYCHHBIE B XOJA€ Pa3BUTHS MAaTEMaTUKU KaK HAayKH, IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTCUECTBEHHOU

Y BCEMUPHOHN UCTOPUU




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMbIi 31eMEHT COACPKAHUS

Yucia 1 BEIYUCIIEHUS

1.1

HaTypaﬂLHHe M LCJIbIC YHCIa. HpI/I3HaKI/I JACITTNMOCTH LOECJIBIX YHUCCIT

OObIKHOBEHHBIE M JIeCATUYHbIE  ApoOM,  MPOLEHTbI,  OECKOHEYHBIE

12 MePUOIUYECKHE TPoOH

13 PamonanbHple  yHcna.  ApudmeTHyeckue ONepaluud ¢  PaldOHAIbHBIMU
. YHUCIIaMU

14 JlelicTBUTENIbHBIE 4YHCIA. ApH(METHUECKHE ONepalnud ¢ JIeHCTBUTEIbHBIMU
' qucIaMU

s [TpuOmk€HHbIE BBIYMCIEHUS, MpPaBHJIA OKPYIJIEHUS, MPUKUAKA M OLIEHKa
. pe3yJibTaTa BEIYUCICHUN

2 Anrebpanueckue BbIPaKEHUS

2.1 bykBeHHbIE BbIpa)XeHUS (BBIPAXKEHUSI C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM mnokazateneMm. CTeNeHb C pPALMOHAIBHBIM IIOKA3aTEJIEM.
. CBolicTBa CTENEHU

23 MHorousieHsl

24 AnreOpandeckas IpoOb

55 ApudmeTrnaeckuii KOpPEHb HaTypaJIbHOU CTEIICHHU. [erictBust c
. apu(pMeTHIeCKUMU KOPHIMHU HATYpPaIbHOMN CTETICHH

3 VYpaBHEHUS 1 HEPABEHCTBA

31 Llensie u ApoOHO-panMoHaNbHBIE ypaBHeHUs. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUU

35 Ienble W npoOHO-palnMOHANbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

33 Pemenne TekcToBBIX 33124

4 YucnoBble NOCIEI0BATENBHOCTU

4.1 IlocnegoBaTensbHOCTH, CIIOCOOBI 3aaHUS MTOCIEI0BATEILHOCTEMH

4.2 Apudpmernyeckass M TeoMeTpuueckas mporpeccud. @DopMyna  CIOXKHBIX




IIPOLIEHTOB

5 OyHKIMH
Oynkuus, cnocoObl 3agaHus QyHkuuu. Ipadux Pynkuun. OOnactp
OIIpEIeJIEHUs] 1 MHOKECTBO 3HaueHUH ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
S.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUUMH. MakcuMyMmbl U
MUHUMYMBbl (yHKIMA. Hawmbosbliee u HauMeHbllee 3HaueHUE (YHKIMU Ha
MPOMEXKYTKE
6 KoopanHaTbl Ha IpsMOii U TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBBI KOOPAUHATHI HA IIJIOCKOCTU
7 I'eomerpust
7.1 I'eomeTpuyeckue Gurypsl 1 UX CBOWCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojgbsHUKI
7.4 OKpY’>XKHOCTh U KpyT
7.5 N3mepenne reoMeTpudecKux BEJINYUH
7.6 Bekropsl Ha muiockocTH
8 BeposiTHOCTh U cTaTucTHKa
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepostaocTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

METOANUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU

HNHTEPHET
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