ITpunoxxenne xk OOIT OOO
PaGouas nporpamma y4yeOHOro npeamera «I'eomerpum» 1J1s odyyarommxcsi 7-9 Kjiaccon

INOACHUTEJIbBHAS 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX Pa3EIOB LIKOJbHOM MAaTE€MaTHUKH, UMEIOIINI CBOEH
[EeNBI0 00ECIeYUTh M3YYE€HHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH W B3aWMHOE
pacIioyioKeHne, ONUPAETCS Ha JIOTMYECKYIO, JI0KAa3aTelbHYH JIMHUIO. L[eHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKII0YAETCSl B TOM, YTO O0YyJaroluiics
YUHUTCSI TPOBOAMUTH JIOKA3ATEIbHBIE PACCYKICHHUS, CTPOUTHh JIOTUYECKHE YMO3AKIIOUYEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccyX AeHHs] «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpATHBIE
YTBEPKACHHUS.

BTopoii 1enpro u3ydeHusl reOMETPUM SIBIISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA MpHU
pPELIEHNH KaKk MaTeMaTHMYeCKHUX, TaK U IPAKTUYECKMX 3a]ay, BCTPEYAIOIIMXCS B pEabHOM
*u3HU. OOydaromuiics NOJDKEH HAy4YUThCSl OINpPENeTUTh T'€OMETpUYecKyio (GUrypy, omucarb
CJIOBAMH JAHHBIA 4YEpTEX MM PUCYHOK, HAWTH IUIOLIANb 3€MEJIBHOIO y4acTKa, pacCuUTaThb
HEOOXOIMMYIO [ITMHY OINTOBOJIOKOHHOTO KabOens wiu TpeOyeMmble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIUTEIbHAS JUHUS B W3YYEHUH T€OMETPHUHU.
[Ipu pemieHun 3agad  MOPAKTHUECKOrO  XapakTepa oOOydarloluics y4UTCSl  CTPOUTH
MaTEMaTUYECKUE MOJEIN pEAIbHbIX JKU3HEHHBIX CHUTYyallMil, NpPOBOJUTH BBIYMCIEHUS U
OIICHUBATH aJIEKBaTHOCTh MOJYYEHHOI'O pe3yibTaTa.

Kpaitne BaxHO MOTYEPKMBATH CBSI3M TEOMETPUU C APYTUMH YYEOHBIMH TNpEAMETaMH,
MOTHBHPOBaTh  HCIOJB30BAaTh  ONpPENEICHUS] TeOMETpUYecKuX GUryp ¢ IOHSTHIA,
JIEeMOHCTPUPOBATH MIPUMEHEHHE MOTYYCHHBIX YMEHUH B (pU3MKe U TeXHUKE. DTU CBSA3U HanboJee
APKO BUIHBI B TeMax «BekTopb», « TpUroHOMeTpruYecKue COOTHOLIEHUs», «MeTo1 KoopaAuHaT»
u «Teopema IIudaropay.

VYueOHsbiii kypc «l'eomMeTpus» BKIIOYAET CIECIYIONIME OCHOBHBIE Pa3lebl COJECPIKAHUS:
«['eomerpuueckne ¢Gurypsl W HX CBOWCTBa», «VI3MepeHHEe TEOMETPHUECKUX BEIUUYHUHY,
«/lekapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTopbl», «/[BHKEHHS  IIIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha u3ydenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kimacce — 68 yacoB
(2 gaca B Hezeno), B 8 kiacce — 68 dacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIEIIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

HauanbHble moHsTHs reomerpuu. Todka, mpsiMas, OTPE30K, Jyd. Yros. Buasl yrios.
Beprukanbaeie W cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJIbHUK.
[TapamienbHOCTh U EPHEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaOIllEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C TOMONIIBIO LHUPKYJId W JuHeWku. TpeyronbHuk. Bpicorta,
MenraHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojbHUKA.

CpoiicTBa M TpHU3HAKH PABHOOEAPEHHOrO TpeyroibHuKa. [IpH3HaKuM paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKK NapaJUIeNbHBIX NpsMbIX. CymMMma YIJIOB TpeyrojibHUKa. BHelrHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHblii  TpeyroapHUK. CBOMCTBO MeauaHbl IMPSMOYIOJIBHOTO TPEYTOJIbHHKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MpPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsimoyromibHBIN TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reOMeTpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o OOJIbIIEM YIiie U OONbIICH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yria W CepeIVMHHBIA MEPHNEHIUKYISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb U Kpyr, XOpJla M JuaMeTp, UX CBOWCTBa. B3zamMHOe pacnosiokeHue
OKpYy>KHOCTH U mpsimoil. KacaTtenbHas u cexymas K OKpy>KHOCTH. OKpY>XKHOCTb, BIHCaHHasi B
yroi. BnimcanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpuuku. Ilapamienorpamm, e€ro Hnpu3Haku M CBOMCTBA. YacTHble ciydan
napajuiesorpaMmMoB (IIPSMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKU M CBOKMCTBA. Tparenws,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

Meron ynBoenusi meauanbl. lleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpEeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHHUKa.

[Momobue TpeyronbHUKOB, kKodhdumment nogobus. [IpusHaku mogodust TpeyroJbHUKOB.
[TpumeneHue noo6Ust P PEHICHUH MPAKTUUYECKHUX 3a/1ad.

CpoiictBa miomianeii reomerpudeckux (uryp. @opmynsl Ais IUIOMIAAN TPEYrONbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyYp.

Brruncnenue niomianeil TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemeHUH TPAKTUUECKUX
3az1ad.

CuHyC, KOCHHYC, TAHI€HC OCTPOrO YyIJIa MPSMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brniucannbie M LEHTpaAIbHBIE YIJIbl, YTOJd MEXKAY KacaTebHOWM M XOPAOW. YTIbI MEKIY
XOpAaMu U CEeKylUMMHU. DBriMcaHHble UM  ONMCaHHBIE YETBHIPEXYTOJIbHHUKU. B3anmHoe
pacronioxeHue JByX OKpyxkHoctei. Kacanme oxpyxknocted. OOmme KacaTelbHbIE K JABYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXAeCTBO. POPMYIIbI IPUBEICHUS.



Pemienne tpeyronsHukoB. Teopema KOCHHYCOB M TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue momobus. [1omo6me COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoU3BEEHNH OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEIECHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMH. Pa3yioxkeHue BeKTOpa Mo JABYM HEKOJUIMHEAapHbIM BekTOopaM. KoopamHatel BEKTOpa.
CkansipHO€ NMPOU3BEACHNUE BEKTOPOB, IPUMEHEHNE AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOBbl KOOpPAMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSMOA M OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUEHUE OKPY>KHOCTEN U MpsAMBIX. MeTox KOOpAHAT U €r0 IPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYyX)HOCTH. ['pagycHas u panguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTeH. Ilnomanp kpyra, cekropa, cermMmeHTa.

JIBuKEeHMsI IIIOCKOCTH U BHYTPEHHUE CUMMETPUH QUTYp (3JIeMEHTapHbIE MPECTaBICHNU).
[TapamiensHbiit nepenoc. I10BopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBbI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJabTaThl OCBOCHHS MPOrpaMMbl ydeOHOro Kypca «l'‘eomerpusi»
XapaKTePU3YIOTCS:

1) marpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IMPOLUIOMY M HACTOSAIIEMY POCCUHCKONM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/DKGHI/Iﬁ B IPYIruX HayKax U MPUKIAOHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO o0IecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6CY)K,Z[€HI/IIO ITHYCCKHUX HpOGHeM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE y4acTHE B PELIECHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
YKU3HU JJI YCHEIIHON Mpo¢eCCHOHANbHON AEITEIbHOCTH U PAa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBHIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaeKTOPUH 00pa3oBaHUs H
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U O3CTETHYECKOMY BOCHIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTUA UYCJIIOBCKA, IIPUPOABLI U OGH.[GCTBa, IIOHUMAaHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4eloBEYECKO MAeATeIbHOCTH, ATAloB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUIN3AIIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHWA MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKaMU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnuyeckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLUMOHAIBLHOTO 0JIArONMOJyqusi:

FOTOBHOCTBIO NPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOEro 3J0POBbs,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3K0JI0rM4YecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATUUCCKUX 3HAHUU AJid pCHICHUSA 3a1a4 B 06J'IaCTI/I
COXPAHHOCTH OKpYXKarollel cpefpl, MIaHUPOBAaHUS TOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTIEACTBUIA ISl OKPY>KAIOIIEH cpeibl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
po0JIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHSIOMMMCS YCJIOBUSM COLMAILHOI M MPUPOTHOM CPeabI:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€PE3 MPAKTUUECKYIO HEATEILHOCTh, B TOM YHUCIIE YMEHUE YUUTHCH y APYTUX
JroJiel, mpuoOpeTaTh B COBMECTHOW JIEATENIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYIUX;



HEOO0XOUMOCTBIO B (DOPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4Hcie (HOpMyTupoBaTh UIEH,

HOHATHS, TUIIOTE3bl 00 00BEKTaxX U SBJICHMSX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHPOBATH NPHUHUMAEMBIC DPELICHUS H
neicTBus, GOpMyYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBIABIISITh M XapPaKTEpU30BAaTh CYIIECTBEHHBIC NMPHU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHWH MEXIY TOHATUSAMHU, (OPMYIUPOBATH OINpEAENeHUsl MOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIMY, OCHOBAHUS JJIs1 0000IIEHUS 1
CpPaBHEHHUSI, KpUTEPUU ITPOBOJAUMOIO aHAIIN34,

BOCIIPUHUMATh, (HOpMyIupoBaTh U NPeoOpa3OBBIBATH CYXICHUS: YTBEPIUTEIbHBIC H
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IlUe, YCIOBHEIC,

BBISIBJISITH MaTEMaTH4YECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (pakTax,
JNaHHBIX, HAOMIOACHMSX W YTBEPKACHMSIX, MpeliaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUYUI;

JieNiaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

pa3duparh 10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IIPSMbIE M OT POTHUBHOTO),
POBOJIUTH CaMOCTOSITEJIbHO HECIOXKHBIE JOKa3aTeIbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTpauBaTh apryMEHTallUI0, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh CMOCO0 pemieHuss y4eOHOW 3ajaud (CpaBHUBATh HECKOJIHKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJsiee MOAXOMSAIINNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareJLCKHue AelCTBHUA:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIENOBATENIbCKUH ~ MHCTPYMEHT  IO3HAHUS,
dbopMyIHUpPOBaTh BOMPOCH, PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABJIMBAaTh UCKOMOE W JIaHHOE, (POPMHPOBATH THIIOTE3y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHCHHE,

NPOBOJUTh TIO CAMOCTOSITETIHHO COCTABJICHHOMY IUJIaHYy HECIIOKHBIA 3KCIIEPHMEHT,
HEOOJBIIOE WCCIIEIOBAHUE [0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4ecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

camMoCTosITeNbHO  (hopMynupoBaTh 00OOIIEHHMST W BBIBOABI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOIIO/IEHUS, MCCIENOBAHUS, OIEHUBATH JIOCTOBEPHOCTh MOTYyYEHHBIX
pe3yabTaTOB, BBIBOJIOB U 000OIICHUH;

MIPOTHO3HPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEATIOTOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEJIOCTATOYHOCTH M U30BITOYHOCTh WH(POPMAITUH, TaHHBIX, HEOOXOAMUMBIX IS
pELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(OPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOUpaTh (OpMy MpeAcTaBlieHUs WHOOPMALIUKA U WILUTIOCTPUPOBATH PEIIaeMbIC 3a1aul
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U X KOMOMHAIIMSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIIMK 10 KPUTEPHUSAM, MPEIUIOKEHHBIM yYUTEIEM WIH
c(OpPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBeEpPcaJIbHbIe YUeOHbIe 1eHCTBHA:

BOCIPUHUMATh U (OPMYIIMPOBATH CYXJCHUSI B COOTBETCTBHH C YCIOBUSMHU M LEIIMHU
oOwIeHusi, SICHO, TOYHO, TPaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS MO XOJy PELICHMs 3a/a4d, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yybTaT;

B X07ie 00CY>KICHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOil TeMbl, IPOOIEMBbI,
pelmaemMoi 3a1aun, BHICKA3bIBaTh UI€H, HAIlCJICHHbIE HA MOMCK PELICHUS, COMIOCTABIIATh
CBOM CYXKJEHUS C CY)KIEHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, OOHAPYKUBATh Pa3IUine
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HOopMyIHpoOBaTh Ppa3HOIIACUS, CBOM
BO3PaKEHUS;

NPECTaBIIATh PE3YJAbTAThl PEIICHUs 3a7aud, SKCIIEPUMEHTa, WCCIIEAOBAaHU, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4ETOM 3a/ad NPE3CHTAMU U
O0COOEHHOCTEH ayIUTOPHH;

MOHUMAThH M UCIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW ¥ WHANBUAYAILHON pabOTHI pH
pelIeHrH yueOHbIX MaTeMaTHUECKUX 3a/a4;

MPUHUMATD 11eJIb COBMECTHOM AESITENbHOCTH, IJIAaHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThI, pactpeaeysaTh BUABI pabOT, TOTOBAPUBATHCS, 00CYXKAATh MPOIECC M PE3YIbTaT
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

Y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CYKACHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U IPYTHUE), BBHITIOIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOM JICHCTBHS
C JPYTUMU 4JIEHAaMU KOMAaHJbl, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, aJTOPUTM pemIeHHs 3agadd (WIM ero 4YacTh),
BBIOMpPATh CIOCOO pemIeHuss ¢ YYETOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUN C Y4ETOM
HOBOI MH(pOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

BIIAJICTh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IMpOIlecca M Pe3ysbTara perieHus
MaTeMaTH4YeCKOH 3a1auu;

HpGI[BI/II[eTI: pr,Z[HOCTI/I, KOTOpBIe MOI‘yT BO3HI/IKHYTI> HpI/I peH_IeHI/II/I 3aJa4yl, BHOCUTH
KOppeKTI/IBI:I B ACATCIBHOCTh HA OCHOBE HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/I6OK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHHUBATh COOTBECTCTBHUC pe3yJ11>TaTa ACATCIIBHOCTHU HOCTaBHeHHOﬁ el u yCJ'IOBI/IHM,
O6’b$ICH$ITI> HpI/I‘II/IHBI JOCTHXKCHUA UJIN HCOAOCTHXKXCHUA 1ICIIU, HAXOAUTH OH_II/I6Ky, J1aBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydJalOMMICS TMOJYYUT CICAYIOIINAE TMPEIMETHbBIE

pe3ybTaThI:

Pacno3naBaTh M3y4yeHHBIE TE€OMETpPUYECKHE (UTYpBl, ONpENeNsTh HUX B3aUMHOE

pacrosio)keHue, H300pakaTh TIeOMETpUYEcKHue (UTYPBI, BBIMOIHATH YEPTEXKH IO YCIOBHIO
3agaud. M3MepsaTh JIMHEHHBIE W YITIOBBIC BENMYMHBL. Pemars 3amayu Ha BBIYUCIICHHE JINH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYWH MPEIMETOB B PEAbHOM KHU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyars pa3Mepbl 3TUX 0OBEKTOB 10 MOPSIIKY BETHUHHBI.

CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aMm.

[lonp30BaTbcs NpHU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOGIPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOINUTH TOTMYECKHUE PACCYKIECHHS C HCIOJIb30BAHMEM T'€OMETPUUECKUX TEOPEM.

[Tonp30BaThecsi MpU3HAKaMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYTOJBHOIO TPEYTrOJIbHHKA, B PELIECHUH
reOMETPUUYECKHX 3a/au.

OnpenensaTh mapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMU
cekymasi. Onpeaensars NapajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsSIMOM.

Pemats 3amaun Ha KieT4aroi Oymare.

[IpoBoAMTHL BBIYMCIEHUS W HAXOAWThb YHUCIOBbIE U OYKBEHHBbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX  3ajJadaX C  HUCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPH MEPECEYCHUM [BYX MapaljiebHbIX
NpsIMBIX ceKylel. PemaTe npakTuueckue 3aaui Ha HaX0KJI€HUE YTJIOB.

Brnaznerp noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpeAesiTh OUCCEKTPUCY yIiia
Y CEepPEeIMHHBINA MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbpl M JHAMETPa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

Branete MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOIUTh €&
1eHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCH YTIIOB TPEYTOJBHHUKA ITEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpEAUHHBbIE NEPINEHAUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJIHOU TOUKE.

Brnanerp mnNOHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCSI TEOPEMOM O
NEepPHEHANKYIISIPHOCTH KacaTebHOM U pajinyca, MPOBEJEHHOTO K TOUKE KacaHUsl.

[lonp30BaTbcs MPOCTEMIIMMHM TE€OMETPUYECKUMHU  HEPaBEHCTBAMM, IIOHUMATh HX
IIPAaKTUYECKUM CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K xonmy oOydenuss B 8 kjacce oOy4aromuiicsi MOTYyYUT CIEAYIOIIHUE MPEAMETHBIC
pe3yabTaThI:

Pacnio3snaBath OCHOBHBIE BHJblI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTBI, MOJIb30BAaThCA HX
CBOMCTBAMH NPU PEIICHUU T€OMETPUUECKUX 3a1a4.

[IpuMeHSITh CBONCTBA TOYKH IEPECEUCHUs] MEIWaH TpEyroilbHUKa (IEHTpa Macc) B
peuieHuu 3aay.

Bnaners nmonsitTueM cpeaHel JIMHUM TPEYTrOJdbHUKA U Tpaneluu, MPUMEHSATh UX CBOICTBA
NPy pEIICHUH TreomMeTpuyeckux 3aaad. llonb3oBatbesi Teopemoir @aneca U TEOpemMoll O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUISl pELICHUs TPAKTUUECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKU MTO100US TPEYTOJIBLHUKOB B PEUICHUH T€OMETPUUECKHX 3a/1au.

[Tonmp3oBatbes Teopemoii Iludaropa ams pemeHuss reOMETPUYECKUX U MPAKTHYECKHX
3anad. CTpOUTh MaTeMaTHYECKYI0 MOJENIb B NMPAKTHYECKUX 337a4ax, CaMOCTOSATEIBHO JENaTh
4epTEX U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnanete NOHATHAMM CHHYCAa, KOCMHYCAa M TaHI€HCa OCTPOrO yria MpsSMOYTOJIbHOTO
TpeyroyiibHUKA. [101b30BaThCA STUMU MOHATUSAMHU JIJISl PEIICHUS] PAKTUUYECKUX 3a/a4.

Beraucnsate  (pa3auvHBIME - CIOCOOAMH)  IUIOMIQAh  TPEYroJbHUKA W IJIOMIATH
MHOTOYTOJBHBIX  (GUryp (MONB3yACh, TA€ HE0OX0IuMO, KalbKylsTopom). IllpuMeHsATh
MOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3aa4aXx.

Bianers NOHATHSMH BIUCAHHOTO M LEHTPAIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriiax MEeXIy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoHn
NP PELICHUN T€OMETPUUYECKUX 3a/1ay.



Brnaners moHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOMCTBA OMHMCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[IpuMeHsATH MOTyYEHHBIE 3HAHHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTU4YeCKHE MOICTH IS
3aJa4 peajbHON KU3HHU U TIPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPHH (II0JIB3YACH, IIe HEOOXO0AUMO, KaTbKYISATOPOM).

K xoniy oOydeHuss B 9 kJacce 0OOydYalOMMICS TMOJYYUT CICAYIONIAE TPEIMETHBIE
pe3yabTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (GYHKIMU OCTPBIX YIJOB, HAXOJUThb C HUX IOMOIIBIO
pa3iuyHbBle  BJIEMEHTHl  MPSMOYTOJBHOTO  TPEYTOJIbHUKA  («pELIeHHE MPsIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMONIBIO KaNBKYJIATOPA) JJIMHBI U YTIIBI JUIS HETAOJIMYHBIX
3HAYEHUM.

[Tonb30BaTbes opMyliaMy PUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTS HAXOXKJICHUS COOTHOIIEHUI MEXly TPUTOHOMETPHUECKUMH BETHUUHAMHU.

Hcnonp30BaTh TeOpEeMbl CUHYCOB M KOCHHYCOB ISl HAXOXICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYrojibHUKa («pEIIeHUEe TPEYTrOJbHUKOBY), MPUMEHATh MX IPH PEIICHHH T'€OMETPHYECKUX
3ajad.

Brnaners nmoHsTHAMEU ITpeoOpa3zoBaHus MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. Iloap3oBaThcsi cBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U
HAXOJIUTh YIJIbl y MoA00HBIX ¢uryp. IlpumMeHsTs cBoiicTBa MOJO0US B MPAKTHUECKUX 3a]adax.
YMeTh NpUBOJIUTH PUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUpE.

[Tonp30BaThcs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpPJ, O MPOHM3BEIECHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[lonp30BaThcs BEKTOpaMM, MOHUMATh HMX TEOMETPUYECKMA U (PU3MUYECKHH CMBICIH,
OPUMEHSTh UX B PEHICHUH TeoMeTpuyeckux U (usmueckux 3anad. [IpumeHsTH cKansipHOE
IPOM3BEACHNE BEKTOPOB JJISl HAXOXKACHUS JIJIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOpPAMHAT HAa IJIOCKOCTH, MPUMEHSITh €ro B PEHICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUSMH MPaBUJIBHOIO MHOTOYTOJbHHKA, TMHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPY)KHOCTM M PaJMaHHOW Mephl YIjla, YMETh BBIUMCIATH IUIONWIA[b KPyra M €ro 4YacTei.
[TpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxoaute ocu (MM LEHTPBI) CUMMETPUM (GUTyp, IPUMEHSTH ABMXKEHHS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHsATH MOMyYEHHBbIC 3HAHHS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYeCKHE MOICTH s
3aJa4 peajbHON JKU3HHU U IPOBOJAUTH COOTBETCTBYIOLINE BBIUMUCICHHS C TPUMEHEHUEM MOJ00us
U TPUTOHOMETPHUYECKUX (PYHKIMHN (TIONB3YSACH, I71e HE0OX0IUMO, KAIBKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsanuecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ NMporpaMmbl Bcero Kontpoabueie  Ipaxtuieckue o0pa3oBaTte/ibHbIE
padoTsI padoThI pecype
[Ipocreiimme reomerpuueckne GUTypsl U
1 UX CBOMCTBa. I3MepeHne reoMeTpudecKux 14 E36:'I;I/(r)rT1in1ascl)l()OrI§/7 f415e00
BEJINYUH PS:IL. -
Bbu6nuoreka [JOK
2 Tpeyrompiit 22 ! https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe TPsIMBIE, CYMMa YIJIOB 14 1 bubmuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb U KpYT. [ 'eomeTprueckue 14 1 bubmmoreka [JOK
MTOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIeHNEe 3HAHUI 4 1 EES?;I/(r)rleliias(I)loorIs/7 f41562¢
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

[NPOT'PAMME




8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/ IporpaMMBb1 Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne 0Bpa30BaATETBHBIE
padoThI padoThI pecypesi
. bu6mmoreka [IOK
! HeTbipexyroabHikH 12 I https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o BuGnuotexa LIOK
2 MIPOTIOPITMOHAIBHBIX OTPE3KaX, MOA0OHbIE 15 1 )
TpeyrOTbHUKI https://m.edsoo.ru/7f417e18
[nomanes. Haxoxaenue miomanei BuGnuotexa LIOK
3 TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (PHUTYD. 14 1 i
TToMmaH MOI0GHBIX hHIYp https://m.edsoo.ru/7f417e18
4 Teopema ITudaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7t417e18
VY1l B OKpyKHOCTU. BriicanHsie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEH
. bu6mmoreka [IOK
6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOIT'PAMME




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne n/n NPOrpaMmsbl Bcero Konrpospubie  Tpaxrudeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypebi
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bubmuorexa [JOK
CHUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
’ [IpeobpazoBanue nogodus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHONICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropst 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[11HA BuGmuorexa LJOK
> OXPYICIOCTH M [IOMAAL Kpyra. 8 https://m.edsoo.ru/7f41al2c
Brruncnenune miomaaei E— :
Bbu6nuoreka [JOK
6 JIBIOKCHHS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHme, 0600IIECHNE, 7 > bu6mmoreka [IOK
cucTeMaTtu3anus 3HaHUi https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOIT'PAMME




ITOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
No KoanuectBo yacos Jara JJIeKTPOHHBbIE HU(POBHIE
wn Tema ypoka Beero Koutpoabnbie IIpakTuyeckue W3yseHHs o0pasoBaTejbHbIe
padoThI padoTbI pecypcbl
1 IIpocreiine reoMeTpUIEeCcKue 1 bubmmoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
2 MHOroyroiapHuK, JJoMaHas 1 bubmorexa LHOK
’ https://m.edsoo.ru/8866cbba
3 CMmexHbIE U BEpTUKAIIBHBIC YTJIbI 1 bubmorexa [IOK
https://m.eds00.1ru/8866¢5c0
4 CMexHbIe U BEpTUKAJIBHBIE YTJIbI 1 bubmmorexa [IOK
https://m.edsoo.ru/8866c7be
5 CMexHBIE U BEPTUKAIIbHBIC YTJIbI 1
6 CMexHbIE U BEPTUKAIIbHBIC YTJIbI 1
7 CMexHbIE U BEPTUKAIIbHBIC YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIC YTJIbI 1
N3MepeHne TMHENHBIX U YTIOBBIX
9 BEJINYUH, BBIYUCIICHUE OTPE3KOB 1
U yTJI0B
10 senmamn maenenne ompeseon |1 uGmioexa LIOK
’ https://m.edsoo.ru/8866c3ea
U yTJIOB
N3mepenue JIMHEWHBIX U YIVIOBBIX
11 BEJINYMH, BEIYUCIIEHUE OTPE3KOB 1
U yTJIOB
N3mepenue JIMHEWHBIX U YIJIOBBIX
12 BEJINYMH, BEIYUCIEHUE OTPE3KOB 1
U yTJI0B
13 [lepumerp u miaomags Guryp, 1
COCTaBJICHHBIX U3




IIPSIMOYT'OJIBHUKOB

14

[lepumerp u miaomags Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

15

IlonsTHE O paBHBIX
TPEYrOJIbHUKAX U IEPBUYHBIE
IIPEACTABIICHUS O PABHBIX

¢durypax

bu6mmoreka [IOK
https://m.edsoo.ru/8866ce80

16

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Bbubnuoreka [JOK
https://m.edso00.ru/8866d34e

18

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

Bbubnuoreka [JOK
https://m.edsoo0.ru/8866¢e01e

19

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

21

Tpu npuszHaka paBeHCTBA
TPEYTOJILHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866e88¢e

22

IIpu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB

23

IIpu3Haku paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB

24

CBOICTBO MeIHaHbI
MIPSIMOYI'OJIBHOI'O TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€

bu6mmoreka [IOK
https://m.edsoo.ru/8866e9ec

25

CBOICTBO MeIHaHbI
MIPSIMOYI'OJIBHOI'O TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€

26

PaBHOOEIpeHHBIC U
PaBHOCTOPOHHUE TPEYTOJIbHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/8866d6fa




IIpu3Haku u cBOMCTBA

Bbu6nuoreka [JOK

27 PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866d880
73 [Ipu3Haku u cBOiCTBA bubmuorexa [JOK
PaBHOOEIPEHHOTO TPEYTOJbHUKA https://m.edso0.ru/8866d880
29 IIpu3Haku u cBoiicTBa bubmmoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26c
30 HepaBeHnctBa B reomerpun
31 HepaBenctBa B reomerpuu bubmaorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHnctBa B reomerpun
33 HepaBeHnctBa B reomerpun
34 [IpssMOyTONBHBIN TPEYTOJIBHUK C bubmuorexa [JOK
yriiom B 30° https://m.edsoo.ru/8866eb22
IIpsAMOYTONIBHBIN TPEYTOJIBHUK C
35 yriiom B 30°
36 KontponbHas paboTa mo teme bubmuorexa [JOK
"TpeyronbHuku" https://m.edsoo.ru/8866ecbc
37 [TapajtenpHble IpsAMBIE, UX bubmmoreka [IOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [TaTe1it noctynar EBkinna
Hakpecr nexarue,
3 omocropomme yram ubnorera LIOK
’ https://m.eds00.ru/8866f086
o0Opa3oBaHHbIE MPU NIEPECEUCHUN
MapaJuIeNbHBIX TPSIMBIX CEKYIICH
Haxkpect nexamue,
COOTBETCTBEHHbBIE U
40 OJIHOCTOPOHHHUE YTJIbI,
o0Opa3oBaHHbIE MPU NIEPECEUCHUN
MapaJuIeNbHBIX TPSIMBIX CEKYIICH
41 Haxkpect nexamue,

COOTBECTCTBCHHBIC U




OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NIPH NTEPECEUEHUN
NapaJUIEIbHBIX IPSIMBIX CEKYIIEH

Hakpecr nexaiue,
COOTBETCTBCHHBIE U

42 OJIHOCTOPOHHHUE YTJIbI,
o0Opa3oBaHHbIE MPU NIEPECEUCHUN
MapaJuIeNbHBIX TPSIMBIX CEKYIIICH
Hakpecr nexaue,
p | Smememer Bumorera 10K
’ https://m.edsoo.ru/8866f3b0
o0Opa3oBaHHbIE MPU NIEPECEUCHUN
MapaJuIeNbHBIX TPSIMBIX CEKYIICH
[Ipu3Hak napauienbHOCTH
44 MPSIMBIX Y€pe3 paBEHCTBO
pacCTOAHUM OT TOUYEK OJAHOU
MPSAMON 10 BTOPOH MPAMON
[Ipu3Hak napamieabHOCTH
45 MPSIMBIX Yepe3 PaBeHCTBO
pacCTOAHUM OT TOUYEK OJAHOU
MPSAMON 10 BTOPOH MPAMON
46 CyMMa yTiioB TpeyrojibHHKa bubmaorexa LIOK
https://m.edsoo0.ru/88661630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa [IOK
https://m.edsoo.ru/8866f8ba
48 BremHue yrisl TpeyrojgbHUKa bubmaorexa LIOK
https://m.edsoo.ru/8866faSe
49 Buemnue yriisl TpeyrojibHHUKa
o | Sompommns g e Bumorera LOK
" https://m.edsoo.ru/8866fcbe
YTJIOB TPEYTOJIbHUKA
51 OKpY>KHOCTb, XOPAbI U TUAMETD, bubmuoreka [JOK




HUX CBOMCTBa

https://m.edso00.ru/88670800

Bbu6nuoreka [JOK

>2 Kacatenbuas « oxpyxnoctn https://m.edsoo.ru/88670e9a
53 OKpY>XKHOCTb, BIIUCAHHAS B YTOJI
54 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
55 [Tousitue o 'MT, npumeneHue B bubmuorexa [JOK
3aauax https://m.edsoo.ru/8867013e
56 [Tousitue o 'MT, npumeneHue B bubmuorexa [JOK
3aauax https://m.edso00.ru/88670508
buccekrpuca u cepeIuHHbIN
57 MEePIEHIUKYIISIP KakK
T€OMETPUUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OITUCAHHAS OKOJIO bubmmoreka [JOK
TpEyroJIbHUKA https://m.edsoo.ru/88670a62
59 OKpY>KHOCTb, ONIMCAHHAS] OKOJIO
TpPEYroJbHUKA
60 OKpy>XHOCTb, BIMCaHHAs B bubmmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XKHOCTb, BIIUCAHHAS B
TPEYTOJIbHUK
62 [Ipocreitmme 3axaun Ha bu6mmoreka [IOK
MOCTPOEHUE https://m.edsoo0.ru/88671188
63 IIpocreiimue 3a1aun Ha bubmmoreka [IOK
MIOCTPOCHHE https://m.edsoo.ru/886712d2
o | oo paiom o Bumorera LOK
" https://m.edsoo.ru/88671462
['eomeTpuueckue nocTpoeHus
5| mompemenstutmemse BuGorera 10K
https://m.edsoo.ru/886715b6
METOJIOB Kypca 7 Kjiacca
66 HroroBas KoHTpoJIbHAsE paboTa bubmaorexa LOK

https://m.edso0o.ru/886716ec




[ToBTOpenue u o6o0IIEHNE

67 3HAaHUHA OCHOBHBIX IIOHSTHU U 1
METOJIOB Kypca 7 Kiacca
ITosTOpEeHue n 0000IIIEHIE
b = . bubmuorexa [JOK
68 3HAaHUHA OCHOBHBIX IIOHSTHU U 1

METOJIOB Kypca 7 Kiacca

https://m.eds00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68




8 KVIACC

KoanuecTBO 4acos

JJIeKTPOHHbIEe U (pPOBbIE

Ne Tema ypoka KoHt I Aara oOpa3oBare e
/o Beero POJIbHbIE PaKTH4YecKue H3ydenust Pa30BaTEJIbHbI
padoThI padoTsI pecypcbl
1 [Tapannenorpamm, ero Npu3HaKku u 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671af2
’ [Tapannenorpamm, €ro MpuU3HaKku U 1 bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, €ro nNpu3HaKku u 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHble caydan
4 napajuieJIorpaMMoB 1 bubmmoreka [JOK
(TIpsIMOYTOJTLHUK, pOMO, KBaIpar), https://m.edsoo.ru/88671dea
UX IIPU3HAKU U CBOWCTBA
YacrHble cydan
5 napajuieJIorpaMMoOB 1 bubmuoteka [JOK
(mpsAIMOYTONBHUK, pOMO, KBaJIpar), https://m.edsoo.ru/88671{20
WX TIPU3HAKHU U CBOMCTBA
YacTHble caydan
6 napajuieJIorpaMMoB 1 bubmmoreka [JOK
(IpsIMOYTOJILHUK, pOMO, KBapar), https://m.edsoo.ru/8867209¢
UX IIPU3HAKU U CBOWCTBA
Bbubnuoreka [JOK
! Tpanens ! https:/m.edsoo.ru/88672358
3 PaBHOOOKas 1 MpsIMOYTOTBEHAS 1 bubmuorexa [JOK
Tpaneuuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKas 1 MpsIMOYTOTEHAS 1 bubmuorexa [JOK
Tpaneuuu https://m.edsoo0.ru/88672858
Bbu6nuoreka [JOK
10 Merox ynBoetits MeAatbl ! https://m.eds00.ru/88672b14
11 [lenTpasibHass CUMMETPHUS 1 bubmuoreka [JOK




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

12 KonrponsHast pabora o Teme bubmmoreka [IOK
"YeThIpEXyroJbHUKN" https://m.edsoo.ru/88672c9a
13 Teopema daneca u Teopema o bubmuorexa [JOK
IIPONOPLIMOHAJIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEYroJibHUKA bubmorexa [IOK
https://m.edsoo.ru/88672e0c
15 CpenHsist TMHUS TPEyrojbHUKA bubmorexa LHOK
https://m.edsoo.ru/88672{38
16 Tpaneuus, e€ cpeaHss JTUHUS bubmuorexa LIOK
’ https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpeaHssa JINHUSA Eubmorexa LIOK
’ https://m.edsoo.ru/88673064
18 [IponoprimoHanbHbIe OTPE3KU bubmmorexa [IOK
https://m.edso0.ru/88673794
19 [IponopunoHanbHbIE OTPE3KH bubmorexa [IOK
https://m.edsoo.ru/88673794
20 IlenTp Macc B TpEeyroJbHUKE bubmorexa LHOK
https://m.edsoo.ru/886738fc
bubmmoreka [JOK
21 Honobueie TpeyrobHukn hitpeim a0 n/S86T3aTE
2 Tpu npuzHaka nogoous bubmmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
23 Tpu npuzHaka mogoOus bubmuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673d52
o4 Tpu npuzHaka nogoous bubmmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
75 Tpu npuzHaka mogoOus
TPEYTOJIHLHUKOB
2% [Tpumenenne nogo0us npu

PEIICHUHU MPAKTHUYCCKUX 3aJa4




KonrponsHas pabora o Teme

Bbu6nuoreka [JOK

27 "[TogoOHbBIE TPEYTOTLHUKH" https://m.edsoo.ru/8867445a
73 CBoliCcTBa IJIOMIAIEH bu6mmoreka [IOK
reOMEeTPHUECKUX HUryp https://m.edsoo.ru/886745fe
29 DopmyJIbl IS TUIOLIAIN Bbu6nuoreka [JOK
TpEyroJibHUKA, TTapajuiejorpaMmma https://m.edsoo.ru/88674860
30 DopmyJibl AJ1s1 TUIOIIAIN bu6mmoreka [IOK
TPEYroJbHUKA, TapajuIeIorpaMma https://m.edsoo.ru/88674a22
31 DopmyJIbl IS TUIOLIAIN Bbubnuoreka [JOK
TpEyroJibHUKA, TTapajuiejorpaMmma https://m.edsoo.ru/88674a22
3 DopmyJIbl IS TUIOLIAIN Bbubnuoreka [JOK
TpEyroJibHUKA, TTapajuiejorpaMmma https://m.edsoo.ru/88675288
33 DopmyJIbl AJ1s1 TUIOIIAIN bu6mmoreka [IOK
TPEYroJbHUKA, TapajuleIorpaMma https://m.edsoo.ru/8867542c¢
34 Brrunciaenue miomiaaeit CIoKHBIX Bbu6nuoreka [JOK
buryp https://m.edsoo.ru/88674e78
35 [Tnomanu ¢puryp Ha KiIeT4YaTOM bu6mmoreka [IOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnomaau mogoOHBIX GUryp
37 [Tnomaau moxoOHBIX GUryp
38 3aga4yu ¢ TPaKTUYECKUM bu6mmoreka [IOK
coJiepKaHuEM https://m.eds00.ru/88675558
39 3ajaun ¢ NpaKTUYECKUM bubmmoreka [JOK
coJiepKaHUuEM https://m.edso00.ru/88675684
0 verom scnoorarenon Bubmiorera LIOK
P https://m.edsoo.ru/88674190
A1 KontponbHas paboTa mo teme bubmuorexa [JOK
"[Tnomans" https://m.edso00.ru/8867579c¢
49 Teopema [Iudaropa u eé bubmmoreka [IOK

MIPUMEHEHNE

https://m.eds00.ru/88675918




Teopema [Tudaropa u eé

Bbu6nuoreka [JOK

43 MIPUMEHCHHE https://m.edso00.ru/88675918
A4 Teopema ITudaropa u e€ bubmuorexa [JOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MIpUMEHEHNE
46 Teopema ITudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPUUECKUX (HYHKIUI
" ;);g;);ﬁbyl{r;;anpnMoyroanoro bubmmorexa LIOK
’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUIECKHE
COOTHOIIEHUS B IPSIMOYTOJIbHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPHUUECKOE bubmuorexa [JOK
TOXAECTBO https://m.edsoo.ru/88675{44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXK]JIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKECTBO
o | Smpommoor e Bumorera LOK
" https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPHH
5o BrucanHble U LIEHTPaIbHBIE YIIBI, bubmmoreka [IOK
YTOJI MEXIY KacaTelIbHOW U XOP0H https://m.edsoo.ru/8al1415b2
53 BrucanHble U LIEHTPaIbHBIE YIIBI, bubmmoreka [IOK
YTOJI MEXIY KacaTelIbHOW U XOP0H https://m.edsoo.ru/8a141940
4 Brnucannsie v LIEHTpaIbHBIE YTJIbI, bubmuorexa [JOK
YTOJI MEXY KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8al41b34
55 Vel MeXAy XOpAaMu U

CEKYITUMHU




VYIubl MeXAYy XOpJAaMu U

56
CeKYILIUMU
Brnncannble 1 onricaHHbIe
57 YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU U bubmorexa LHOK
. ’ https://m.edsoo.ru/8a140f86
CBOICTBa
Brnincannble u onrcaHHble
58 Y4eTBIPEXYTOJbHUKH, UX TPU3HAKU U bubmorexa [IOK
. ’ https://m.edsoo.ru/8al416d4
CBOICTBa
Brnncannble u onricaHHbIe
59 YeThIPEXYTOJbHUKH, UX TPU3HAKU U bubmorexa [IOK
. ’ https://m.edsoo.ru/8al416d4
CBOICTBa
[IpumeHeHne CBONCTB BIIUCAHHBIX
60 Y OMHCAHHBIX YETHIPEXYTOILHUKOB
MIPU PEICHUN T€OMETPUUYECKUX
3aja4
[IpumeHeHne CBONCTB BIIUCAHHBIX
61 Y OMHMCAHHBIX YETHIPEXYTOILHUKOB
MIPU PELICHUN T€OMETPUUYECKUX
3aja4
62 B3anMHOe pacnonoxeHue 1Byx bubmmoreka [IOK
OKPY>KHOCTEH, 00IITHe KacaTeabHbIe https://m.edsoo.ru/8a1410a8
63 Kacanue oxpyxHocTteit bubmorexa [TOK
https://m.edsoo.ru/8al410a8
KonTponbHas pabota mo Teme
64 "Yrmg B Opr)II)(HOCTI/I. Brnucannbie bubmmorexa [IOK
" https://m.edsoo.ru/8a141c88
Y OMHCAHHBIC YETHIPEX YT OIbHUKHU
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
65 MGTO,I[(I))B KypcoB 7 1 8 KJ1acCcoB bubmmorexa [IOK
. ’ https://m.edsoo.ru/8al41ddc
00001IeHIe 3HAHMIA
[ToBTOpEHNE OCHOBHBIX MOHATHI U Buborexa [IOK
66 METOJOB KypCOB 7 U 8 KJIaCCOB,

000011IeHNE 3HAHUN

https://m.edsoo.ru/8al41efe




Bbu6nuoreka [JOK

67 HToroBast KOHTpOJbHAs paboTa 1 hitps://m.edsoo.ru/8al 42368
o | Dovmreme o st | Bnsmorea 10K
A yP . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 63
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9 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka Konrpoabnsie IIpakruueckue Aara oOpaszoBaTe/bHbIE
n/n Bceero U3YYeHHs
padoTsI padoThbI pecypcnl
1 ?plllpri)f{e;;gfpenqemnx byHKIMI 1 bubmmorexa [IOK
Y1108 0T 0° 210 180° https://m.edsoo.ru/8al424bc
2 DopmyJIbl TPUBEICHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa I[IOK
https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa I[IOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 bubmorexa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycoB 1
9 HaxoxneHnue mjiuH CTOpOH U 1 bu6mmoreka [IOK
BEJIMYHH YIJIOB TPEYTOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroabHUKOB 1 bubmorexa I[IOK
https://m.edsoo.ru/8al42ac0
11 PewreHne TpeyrosbHUKOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42acO
12 PewreHne TpeyroibHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42acO
14 [IpakTHueckoe NpUMEHEHUE TEOPEM 1 bubmuoreka [JOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHUYecKkoe MPUMEHEHUE TEOPEM 1




CHHYCOB 1 KOCUHYCOB

16 KonTponbHas pabota mo Teme bubnmoreka [JOK
"Pemienne TpeyronbHUKOB" https://m.edsoo.ru/8al14392a
17 [TonsTre o mpeobdpazoBaHUU bubmuoteka [JOK
nmomxoous https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubmuoreka [IOK
MOA00HBIX PUTyp https://m.edsoo.ru/8al43de4
CoOTBETCTBEHHBIE 3JIEMEHTHI
19
1oJI0OHBIX Uryp
Teopema o mpou3BeIeHUU OTPE3IKOB
20 XOpA, TEOpeMa O NPOU3BENCHUUN Bu6muotexa [JOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJIbHOU
Teopema 0 Ipou3BEIEHUN OTPE3KOB
1 XOpJI, TEOpeEMa O IPOU3BEACHUHU bubmuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeIbHOU
Teopema o mpou3BeIeHUU OTPE3IKOB
2 XOpJI, TEOpEMA O IPOU3BEACHUU bubnmoreka [JOK
OTPE3KOB CEKYIIIHNX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJparTe KacaTeJIbHOU
23 [IpuMeHeHHEe TeOpeM B PELLICHUH Bu6muotexa [JOK
TCOMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpumeneHnne TeopemM B pelieHUU bubmuoteka [JOK
reOMETPUUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
75 [IpumeneHnne TeopemM B pelieHUU bubmuoteka [JOK
reOMETPUUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonrponsHast pabora o Teme
26 "[IpeobpazoBanue MOAO0USI. bubmuoreka [JOK
MeTtpuueckue COOTHOUIEHUS B https://m.edsoo.ru/8al447a8
OKpYy>XHOCTH"
27 OnpeneneHue BEKTOPOB. bubnuoteka [JOK




@u3nuecKuil ¥ TeOMETPUIECKUI
CMBICJI BEKTOPOB

https://m.edsoo.ru/8a144960

CrnoskeHne 1 BEIYUTAaHHUE BCKTOPOB,

but6mmoreka [IOK

28 YMHOKEHUE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Cno)xeHue ¥ BBIYUTAHHUE BEKTOPOB, bubnmoreka [JOK
YMHOKE€HHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB,
YMHO>KEHUE BEKTOPA Ha YUCIIO
31 PasnosxeHune BekTopa 1o 1ByM
HEKOJUITMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmmorexa [IOK
https://m.edsoo.ru/8al44fbe
53 nextopon, ero npavenene Bubmotera LIOK
Haxomnel;m JUIHH 1 YIIOB https://m.edsoo.ru/8a14539c¢
34 nexropon, ero npmvenenme Bubmotera LIOK
Haxomnel;m JUIH 1 YIIOB https://m.edsoo.ru/8a14550e
35 Permrenue 3agad ¢ mOMOIIBIO but6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3ama4 ¢ IOMOIIBIO bubmunoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al1458c4
37 IIpuMeHeHne BEKTOPOB 1
pereHus 3ana4d GU3NKu
33 KontponbHas paboTa mo teme bubmuoteka [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPIMHATHI TOUEK Ha
IJI0CKOCTH
. bu6nuoreka [IOK
40 ¥/ PABHEHHE MPAMOI itpetm edsoo n/gal 45c48
41 YpaBHeHHE psIMON
42 YpaBHEHHE OKPYKHOCTHU bubmuoteka [IOK




https://m.edsoo.ru/8al14635a

KOOpI[I/IHaTBI TOYCK MCPECCUCHUA

bubmunoreka LIOK

43 OKPY>KHOCTH ¥ TIPSIMO# https://m.edsoo.ru/8a146620
MeTo KOOpAMHAT IIPU PeIIEHUN
44 reOMETPUYECKUX 3a/1a4,
MPAKTUYECKHX 3a]a4
MeTo KOOpAMHAT IIPU PEIIeHUN
45 r€OMETPUYECKUX 3a/1aY,
MPAKTUYECKUX 3a]a4
MeTo KOOpAMHAT IIPU PEIICHUN
46 r€OMETPUYECKUX 3a/1aY,
MPAKTUYECKHX 3a]a4
R Bumorera LOK
HtocKkocTi" https://m.edsoo.ru/8al46e0e
48 IIpaBuIbHBIE MHOTOYTOJIBHUKY, Bu6muotexa [JOK
BBIYHMCIICHHUE MX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubmuoteka [JOK
49 Hucno m. JImMHa OKpyKHOCTH https://m.edsi.ru/8a147208
bubmuoreka [{OK
50 Hueno m. Jlnuita OkpysiHoCTH https://m.edS(])_E).ru/Sal4714c
51 JlmHa TyTH OKPY>KHOCTH
52 Pannannas mepa yria bubmmorexa [IOK
https://m.edsoo.ru/8al4714c
53 [Imomane kpyra, cekTopa, CerMeHTa bubmorexa I[IOK
’ ’ https://m.edsoo.ru/8a147426
54 [Imomane kpyra, cekropa, CerMeHTa bubmmorexa HOK
’ ’ https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekTopa, CErMeHTa bubmorexa I[IOK
https://m.edsoo.ru/8a147750
56 [TonsaTHE O IBMXEHUH IUIOCKOCTHA Bubmzorexa [HOK

https://m.edsoo.ru/8al147c82




57

[TapaienpHbIN IEPEHOC, TOBOPOT

bubmunoreka LIOK
https://m.edsoo.ru/8al147f16

58

[TapannensHbIN IEpEHOC, TOBOPOT

but6mmoreka [IOK
https://m.edsoo.ru/8a147f16

59

[TapajutenpHBIN IEPEHOC, TOBOPOT

60

[TapajutenpHBIN IEPEHOC, TOBOPOT

61

IIpuMeHeHne NBUKEHUN ITpU
pelIeHnN 3a1a4

bubmunoreka LIOK
https://m.edsoo.ru/8al1480e2

62

KonrponsHast pabora o Temam
"[IpaBunbHBIE MHOTOYTOJILHUKH.
OxkpyxHOCTb. [IBUKEHUS
IIJIOCKOCTH"

63

[ToBTOpenue, 0600IIEeH e,
cucTeMaTu3anus 3HaHHM.
N3MepeHne reoMeTpruiecKux
Benn4uH. TpeyroabHUKU

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

64

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3als 3HaHUH.
[TapannensHble U
MePIEHIUKYISIPHBIC TIPSIMbIC

but6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, 0600IIEeH e,
CHCTEMAaTHU3alMs 3HAHWUH.
OKpY>KHOCTb U KPYT.
['eomeTpuyeckue nocTpoeHus.
VYTiIbl B OKPY>KHOCTH

66

[ToBTOpenue, 0600IIEeH e,
CHCTeMaTHu3alus 3HaHUH.
Bnucannabie 1 onmmcaHHbBIC
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67

HroroBast koHTpOIBHAS paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, 06001IEHNE,
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMSA OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

7 KVIIACC

Kon

NPOBEPSIEMOro

pe3yJabTara

IIpoBepsiemble nMpeaMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

['eomeTrpus

6.1

Pacrio3HaBaTh M3y4eHHBIE reoMeTpHUYEeCKHe (HUTYpBI, ONPENeNATh HX
B3aMMHOE pACIOJIOXKEHHE, M300pakaTh TeOMETpUYECKHE (UTYPHI,
BBITIOJIHATh YEPTEXU MO YCIOBHIO 3a1aud. V3mepsTe nuHEHHBIE U
YTJIOBBIC BCIIMYUHBI. Pemarn 3ala4v Ha BBIYUCJICHUC JJIMH OTPC3KOB U
BEJINYMH YTIIOB

6.2

Jenatb rpyOyr0 OLICHKY JIMHEHHBIX M YIJIOBBIX BEJUYMH MPEJAMETOB B
peanbHOM JKW3HH, pa3MEepoOB NPHUPOAHBIX OOBEKTOB. Pazmmuatk
PasMEpPhI 3TUX 06’b€KTOB 110 MOPAAKY BCIINYUHBI

6.3

CTpouTh 4epTexKHU K FTEOMETPUUYECKUM 3a7a4aM

6.4

[Tonb30BaTbcst MpU3HAKAMKM PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN
3a1a4

6.5

IIpoBoauTh  JIOTMYECKHE  pPACCYXkKACHHS  C  MCIOJb30BaHUEM
TE€OMETPHYECKUX TEOPEM

6.6

ITosp30BaTbCA IIPU3HAKAMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEIMAHBI, MPOBEIEHHON K TUIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPHUYECKUX 3a4a4

6.7

Onpenenars NapajuieIbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
obOpa3yer ¢ HUMH cekymias. OnpenensTh MapaieIbHOCTh MPSIMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPAMOM IO TOYEK
JIPYrou MpsMoi

6.8

Pemate 3amaun Ha kieTyaToit Oymare

6.9

[IpoBoAUTH BBHIYMCIEHUS M HAXOOUTh YHUCIOBbIE U OYKBEHHbIE
S3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadax C HCIOJIb30BAHUEM
CYMMBI YTJIOB TPEYTOJIbHHUKOB M MHOIOYTOJbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHHUU JIBYX MapajUIeIbHBIX MPSIMbIX
ceKyien. PemaTte npakTuyeckue 3a1aui Ha HaXOXKJICHUE YTII0B

6.10

Brnanerp NOHSATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTpeAeNATh OWUCCEKTPUCY YINIa M CEPEeIUHHBIA TEPIECHIUKYISAP K
OTPE3KY KaK T€OMETPHUIECKHNE MECTa TOUCK

6.11

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. YMETh
IIPUMEHATH 3TH CBOMCTBA IPU PEIICHNUH 3a7a4

6.12

BrnageTte moHATHEM ONHWCAHHOW OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH,
yMmeTh HaxomuTh €& ueHtp. Ilomp3oBatbes QakTamMu O TOM, UTO
OHMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAOTCSl B OHON TOYKE, U O
TOM, YTO CEPEIMHHBbIE NEPIEHIUKYISAPBl K CTOPOHAM TPEYrOJIbHUKA




MEPECEKAIOTCA B OJTHON TOUKE

6.13

Bnagers mNOHATHEM KacaTeabHOM K OKPYXHOCTH, IIOJB30BaThCs
TEOPEMOM O IEPHEHIUKYISAPHOCTH KacaTeIbHOM U  paauyca,
IIPOBEIEHHOTO K TOYKE KaCaHMs

6.14

[Tonp30BaTbcs MPOCTEHIIMMU TE€OMETPUUYECKHMHU HEPaBEHCTBAMHU,
MMOHUMATh WX MPAKTUYCCKUN CMBICIT

6.15

[IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE IOCTPOEHUS C MOMOIIbIO
LHUPKYJIS ¥ JIMHEHKHU

8 KJIACC

Kon

NPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

['eomeTrpus

6.1

Pacno3HaBath OCHOBHEIC BUbBI I‘IeTI)IpéX}’l"O.]'II)HI/IKOB, UX J3JIEMCHTHI,
IM0JIb30BAaThCS MX CBOMCTBAMHM IpU pCHICHUU I'COMCTPUICCKHUX 3a1a1

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECCUYCHUS MEIUaH TPEYroJIbHUKA
(meHTpa Macc) B peIIeHUH 3a1a4

6.3

Bnagers mnonsTHeM cpeAaHeW JHMHUM TPEYrojbHUKA U Tpareuuu,
NPpUMCHATL HX CBOMCTBA npu pelmCcHUU TCOMCTPUUYCCKUX 3aady.
[Tonp3oBatbes Teopemoit dasieca U TeopeMoid 0 TPONOPLHMOHATBHBIX
OTpPC3KaX, MPUMCHATD UX JJIS pCHICHUSA NPAKTUYCCKUX 3a1a4

6.4

[IpumeHsaTh NpU3HAKKM NOAO0US  TPEYrOJIbHUKOB B  PEIICHUU
r€OMETPUUYECKHX 3a/1a4

6.5

[Tonp3oBatbes Teopemoit [Iudaropa s pemeHus reoMeTpUIECKUX U
IpPaKTU4YEeCKUX 3amad. CTpouTh MaTEMATHYECKYK0 MOJCIb B
MIPAaKTUYECKUX 3aa4aX, CAMOCTOSTENIbHO ACNIaTh YepTEX U HAXOAUTh
COOTBETCTBYIOIIUE JNJIMHBI

6.6

Bnagers moHATHSMH CUHYcCa, KOCHMHYCa W TaHTEHCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyroyibHUKa. [lojib30BaThCAd 3THUMU MOHSTHSIMU
JUIS pellieHus] MPaKTUUECKHX 3a]a4

6.7

Beruucnate  (pa3nuuHbIME - cITOCOOaMM) TIIOMIAAb TPEYrOJbHHUKA U
IUIOIIA MHOTOYTOJBHBIX (uryp (moab3ysch, rie HEO0O0XOAUMO,
KaJbKyISTOpOM). [IpHMEHSATh MOJTyYeHHBIE YMEHHS B IPAKTHYCCKUX
3ajavax

6.8

Bitagers NOHATUAMY BIMCAHHOTO U LICHTPAJIBHOIO yIila, UCII0JIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIVIAaX, YIiaX MEXIy XOpAaMHu (CEKyIIMMH) U
yrile MeXIy KacaTelbHOM M XOPAOW IPHU PELICHUH I€OMETPUYECKUX
3a1a4

6.9

Bnagerp TOHSATHEM ONMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH
CBOMCTBA OMMCAHHOT'O YETHIPEXYTOJbHUKA MTPH PEIICHUHU 33]a4

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHUST HAa IPaKTUKE — CTPOMUTh
MaTeMaTHYECKUE MOJENU U 3a]ad peajlbHOW JKU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM Tmoao0us U
TPUTOHOMETPHH (TIOJIB3YSACH, I1€ HE00X0AUMO, KAIbKYJISITOPOM)




9 KJIACC

Kon

MPOBePSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThl 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX YIJIOB, HAXOJUTH C UX
MIOMOILBIO PA3JIMYHBbIE HJIEMEHThl MPSIMOYIOJIbHOIO TPEYTrOJIbHUKA
(«pemieHne  TPAMOYTOJBHBIX — TPEYTrOJLHUKOB»). Haxomuts (¢
MIOMOILBIO KAJbKYJISITOPA) JUIMHBI U YIUIbI JUI HETAOINYHbIX 3HAYEHUH

6.2

[Tonb3oBarbes bopmynamu IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIACCTBOM JJIsI HAXOXKIEHUS COOTHOILECHUN
MEX1y TPUTOHOMETPUYECKUMU BEIMYUHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB MJII HAaXO0XKIECHUS
Pa3IMYHBIX AJIEMEHTOB TPEYroJbHUKA («PELICHUE TPEYrOJbHUKOBY),
IIPUMEHSTh UX IPU PELIEHUU T€OMETPUUECKHX 3aa4

6.4

Bnagers monsiTusiMu TipeoOpazoBaHUs TMOJO0HUS, COOTBETCTBEHHBIX
37eMeHTOB TMOA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOH0OUS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYMCIATH JJIMHBI U HAXOIUTH YIJIBI Yy
noAaoOHbIX ¢uryp. [IpuMeHsTH CBOHCTBAa MOAOOUS B MPAKTUUECKUX
3ajayax. YMeThb MpPHUBOAWTH TPHUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIieM MHUpe

6.5

[Tonmp30BaThcss TeOpeMaMH O TPOU3BEICHHH OTPE3KOB XOpA, O
MIPOU3BEICHUU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbCcst  BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
(Gu3nyeckuil CMbICI, INPUMEHATh UX B PEUIEHUH T€OMETPUYECKHUX U
¢usnveckux 3amay. [IpuMEHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB
JUISL HAXOXKACHHS JUIMH U YIJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B
PCHICHUU T'COMCTPUYICCKUX U MMPAKTUYICCKUX 3ada1

6.8

Brnagetp DNOHATMSMHM  NPaBUIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY’KHOCTH, JJIMHBI AYTM OKPY>KHOCTHM W paJMaHHON Mepbl yria,
YMETh BBIUMCIATH IUIOMIAAbp Kpyra u ero uacred. IlIpumensarts
II0JIyYEHHbIE YMEHMS B IPAKTUUYECKUX 3a/1a4ax

6.9

HaxoauTe ocu MM HEHTPBI CUMMETPUH (GUTYP, TPUMEHSTH ABHKCHHS
IJIOCKOCTH B MPOCTEHUINHUX CIIy4astx

6.10

[lpuMeHATh TONydYeHHBIC 3HAHUS Ha TPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENN Ui 3a/ad pealbHOW KU3HU U TPOBOJIUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TNPUMEHEHHEM TONO0MS W
TPUTOHOMETPHUYECKUX (YHKIMHA (MOJB3YysACh, TJe HEO0OXOIUMO,
KaJIBKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COJEePKAHMS
6 I'eomerpus
Hauanbnsie nonatus reomerpun. Touka, npsimMas, OTpe30K, JIyd. Yroa. Bums
6.1 yrioB. BeprukanpHble M cMexHblE yribl. buccekrpuca yria. Jlomanas,
MHOT'OyTOJIbHUK. [lapannenbHOCTh U NEpIEeHAUKYISIPHOCTD MPSMBIX
6.2 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOICTBA OCEBOM CHMMETPHH.
) [Tpumepsl CUMMETPUU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TOCTPOEHUSI C TOMOIIBIO LUPKYJId W JUHEHKU. TpeyrojbHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMN  TpeyroibHUKU. HepaBeHCTBO
TPEYroJIbHUKA
6.5 CBoiicTBA W TIPU3HAKKM PaABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa U NpU3HAKU NapauIebHBIX MpsAMbIX. CyMMa yIJIOB TPEyTroiabHUKA.
Bremnue yriel TpeyrojibHHUKa
IIpssmoyronbHblii  TpeyroapHuK. (CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TPEyroJibHUKA, NPOBEAEHHOW K TunoTreHy3e. IIpu3Hakum paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsAMOYroyibHBIA TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OonblieM yrie W OoJblieil  CTOpOHE
TpeyronbHUKa. [lepneHauKymnsp 1 HaKIOHHAs
6.9 I'eomerpuueckoe Mecto TOYeK. buccektprca yrima ©  CepeaUHHBIN
MEPIEHIUKYISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOUYEK
OkpyXHOCTb W Kpyr, XOpJa M JUaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKeHue OKPYKHOCTH H mpsamou. KacatenpHas U cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BINHCAHHas B yroj. BrmucanHas u omnMcaHHas OKPY>KHOCTHU
TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS
6 I'eomerpus
6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpsiMoyronpHUK, poMO, KBaApAT, UX MPU3HAKA U CBOWCTBA
6.3 Tpanernusi, paBHOOOKast Tpanenus, € CBOMCTBA U Mpu3HaKu. [IpsiMmoyroibHas
Tpaneuus
6.4 Merton yaBoenust Mmeauansl. LlenTpansHas cummerpus. Teopema Paneca u




TeopeMa O MPOMOPIIHOHATBEHBIX OTPE3Kax

6.5 CpenHue TUHUY TPEYTOJIbHUKA U Tpaneuu. L{eHTp Macc TpeyroiabHUKa
6.6 [Togobue TpeyrodbHUKOB, KO3pdunmueHnt mnoaodus. Ilpusnakum momolus
TPEYroJbHUKOB. [I[puMeHeHne mogo0us Mpy pereHNH MPAKTUISCKUX 3a/1a4
6.7 @opmynbl AN TUIOMIAAW TPEYroibHUKA, TNapaienorpamMma, pomba u
Tpaneuuu
6.8 CpoiicTBa mIomaae reomerpuueckux Guryp. OTHOIICHHE TIUIOIIAACH
mo00HBIX uryp
6.9 Brruncnenne mionagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembr [ludaropa mnpu pemeHun
MPAKTUYECKHX 3a]a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHUE
¢byakuum yrios B 30°, 45° u 60°
6.12 Brnucannesie W 1EHTpaidbHBIE YIUIBI, YIOJ MEXIY KacaTelbHOW W XOPAOM.
VYTIibl MeXAY XOpJaMU U CEKYITUMU
6.13 BrucaHHbIe U ONIMCAaHHBIE YETHIPEXYTOJIbHUKHU
6.14 B3aumHoe pacnonoxeHue IBYyX OKpyxkHocTedl. KacaHuwe OKpyXHOCTEH.
OO11ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. DOPMYJIbI IPUBEICHUS
Pemenue tpeyronpHukoB. Teopema KOCUHYCOB M TeOopema CUHYCOB. Pernenue
6.2 MPAKTUYECKUX 337ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o npou3BeCHUH OTPE3KOB XOpJ1, TEOPEMBI O IPOU3BE/CHUH OTPEKOB
CEKYIINX, TeOpeMa O KBaJpare KacaTeJlbHOU
Bektop, mnmmHa — (MOAYNb) — BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
6.5 MPOTUBOMOJIOKHO HANpaBlI€HHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMNEPALIMH HaJl BEKTOpamu. Pa3zioxeHue BeKTopa mo AByM
HEKOJUITMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOe MpPOU3BENCHHE BEKTOPOB, MPUMEHEHHUE IS
HaxO0>KJICHHUs IJTUH U YIJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPAMOU U OKPYKHOCTU B
6.7 KOOpJMHATaX, MEPECEUCHUE OKPY>KHOCTEN M MPAMBIX. MeTOI KOOPAUHAT U €r0
MIPUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJTbHUKH
6.9 JlnvuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE UIUH TyT

OKPY>KHOCTEHN




6.10

[Tnomanp kpyra, ceKTopa, CErMEeHTa

6.11

JIBUJKEHHsSI IUIOCKOCTH W BHYTPEHHUE CUMMETpUM GUryp (3JIE€MEHTapHbIE
npencrasienus). [lapamiensuslii nepenoc. [ToBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHOI INPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJIbTATaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl OCHOBHOI'O
o0u1ero oopaszoBanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IOHATHSAMU: MHOXKECTBO, IIOAMHOKECTBO,
olepalyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPHUPOBATh IOHATHIMM:
rpad, cBA3HBINH rpad, AepeBo, IHMKI, TPUMEHSATh UX IPH PEIICHUH
3aJja4; YMEHHE UCIIOJIb30BaTh IpauuecKoe NpeICTaBIEHUE MHOKECTB
JUIS OIIMCAaHMs pealbHBIX MPOLIECCOB U SABIEHUI, NPU PELICHUM 3a7ad
U3 APYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBarh MOHATHIMH: ONpPEIEICHUE, aKCHOMa, TeOpeMa,
JI0KA3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTUHHBIE U JIOXKHbBIC
BBICKA3bIBAHUS, MPUBOJUTH MNPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH
BBICKA3bIBAaHUS Y OTPHIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarh MOHATUSAMU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJb 4YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIFHOE YHCIO, apu(PMETHYEeCKUH KBAJApPATHBI KOPEHB;
YMEHHME  BBINOJHATH JEUCTBUSA €  4YHWCIAMH, CpPaBHHBATb H
YHOpPANOYMBATh YHCIIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYIJISATh YHUCIA; yYMEHHE JAeNaTh INPUKHUIKY U OLEHKY
pe3yibTaTa BBIYUCICHUN

VYMeHue onepupoBaTh MOHATHAMHU: CTETEHb C LENBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBI KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTEIEHU
Oosbllle €AMHUIBI; YMEHHE BBIOMHATH PACYETHI 1O (OpMyIIaMm,
npeoOpa3oBaHUsl LENbIX, JIpOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPQKEHUI C KOPHSAMH, Pa3OKEHHE MHOTOWJICHa HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHOJNb30BaHWEM (GOPMYNT pPAa3HOCTH KBAJpaToB M
KBaJ[paTa CyMMBI H Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OJHOM INEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHCHUH, JIMHEUHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeIMETOB
U TIPAaKTUYECKUX 3aJad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSMYI0 M KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKEHUs peIIeHHM
YPaBHEHHH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIMS, rpaduk QyHKIIUH, HYIH
byHKIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yOBIBaHWs, HaWOOJbIIEE ¥ HaUMCHbIIEE 3HAUYCHUS
G yHKIUY; YMEHHE OTIepUpPOBAThH TOHSTUSIMH: npsimast
MPONOPIMOHAILHOCTh, JTHHEWHAs (QYHKIUS, KBaJApaTuIHas ()yHKIIHS,




oOpaTHass TPOMOPIMOHATBLHOCTh, TMapaboiyia, TUrepOosia; yMEHHUE
CTpOUTh TpaduKu GYHKUUH, HCIIONB30BaTh IPa(UKU JUIs ONPEIEICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIICHHs 3a1ad U3 APYTHX
yU4eOHBIX TPEAMETOB U pPEaTbHOM JKU3HU; YMEHHE BBIPAXKaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHUYHMHAMH

Ymenue OIIepupOBAThH MOHSTUSIMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyeckass M TEeOMETpUYecKas  IPOrPecCHH;  YMEHHE
MCIOJIb30BaTh CBOMCTBA MOCIENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYTHX
y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

YMeHue pemars 3aaud pa3HbIX TUIOB (B TOM YHCIIE HAa MPOLIEHTHI,
JIOJIM W 4YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCIIyT, HAJIOTH, 3a7ja4ui U3 00JIaCTH YIpaBIEHUS JINYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABIIATH  BBIPAKCHHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
MCCIIEIOBaTh MOJYYCHHOE PEIICHHE U OICHHWBATH IMPABIONOA0OHOCTD
MTOJIYYEHHBIX PE3YJIBTATOB

YMeHne onepupoBaTh MOHATHAMH: (QHUTypa, TOYKA, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJIbHHUKH, MPSIMOYTOJIBHBIA TPEYroNbHHUK,
Me/iraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIBbHHUK,
napajieliorpaMM, poMO, TPSMOYTOJBHUK, KBajpaT, TpATCIHs;
OKPYXHOCTh, KpYT, KacaTeiabHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHHe pemarh 3ala4d, B TOM YHCJE W3 MOBCEIHEBHOU
JKM3HH, Ha HaAXO0XICHUC TI'COMCTPHUYCCKUX BCIIMYUH C MNPUMCHCHHCM
M3y4YEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue OomnepupoBaTh IOHSATUAMHU: PaBEHCTBO (UTYp, PAaBEHCTBO
TPEYTOJILHUKOB; TMAPAJUICIBbHOCTh W TEPICHIUKYISPHOCTh TPSMBIX,
Yrojl MeXAy IpsAMBIMHU, IEPICHAUKYIAP, HAKIOHHAs, MPOEKLNs,
nogodue Guryp, mogo0HbIE TPEYTOJIbHUKHA, CAMMETPHSI OTHOCHTEIILHO
TOYKHM U NPSIMOM; YMEHHE pPaclO3HaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, mapaieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B
OKpY’KaroIieM MHUpe
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YMeHue onepupoBaTh MOHATUAMM: JUIMHA, PACCTOSHHUE, YIOJ
(BenmuuMHA yTNIa, CHHYC M KOCHMHYC yTJIa TPEYroJIbHHKA), TUIOIIAIb;
YMEHHE OILEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHUE TPUMEHATh (GOPMYNIBl TepuMeTpa U IUIOMAIH
MHOTOYTOJTFHUKOB, JJIUHBI OKPYKHOCTH W IUIOMIATX Kpyra, oObema
MPSAMOYTOJIBHOTO MapaJiieJeNuneaa; yYMEHHE TPUMEHSITh MNPU3HAKU
PaBEHCTBA TPEYIrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpuroHOMETpUUYECKHE COOTHOILIECHUS IS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOIAAEH
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YMmenue wu3zo0paxkaTh IUIOCKME (UTYpHl M HMX KOMOWHAIHMH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIH
CHMBOJIBHOMY OIMICAaHHIO
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YMeHue onepupoBaThb MOHATHSAMH:  TNPSAMOYTOjibHash — cHUcTeMa
KOOp/JMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOPA HA YHUCIIO0, CKAJISIPHOE MPON3BEICHUE BEKTOPOB;




YMEHHE HUCIOJb30BaTh BEKTOPbl M KOOPAWHATHI AJI MPEICTaBICHUS
AaHHBIX W PCIICHHA 3aJa4, B TOM HYHCIC U3 OPYTHUX y‘-Ie6HI>IX
MPEIMETOB U pEATbHOMN )KU3HU
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YMeHHe OmepupoBaTh IMOHITHUSAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmWIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;
YMEHHE  W3BJIEKaTh, HMHTEPIPETUPOBATH U  MPEOOPa3OBHIBATH
WHPOpMAIIHIO, TIPEICTABICHHYI0 B Ta0lMIAaX W Ha JUarpaMmax,
OTPAXKAIOIIYI0 CBOMCTBA M XaPAKTEPUCTUKH pPEaTbHBIX MPOIECCOB U
SBIICHWI; YMEHWE pACIO3HAaBaTh HM3MCHUUBBIC BEIMYMHBI B
OKpYKaroIleM MUpe
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YMeHue omnepupoBaTh MOHATUAMU: CIYYalHBIH OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIly4ailHOrO OIbITa, CIIy4allHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOAMTb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAIOIIEeM MHPE M B JKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HaKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEJ U €TO POJIbIO B MACCOBBIX SIBICHUSIX
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YMeHue BBIOMpPATh TOIXOJSIIMA W3YYCHHBIH METOJA Ui PEIIeHUs
3a7a4¥, MPUBOAUTH MPUMEPHl MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U JKU3HU, PACIIO3HABATH MPOSBJIECHUE 3aKOHOB MATEMATHUKHU B
HWCKYCCTBE, OMNUCHIBATh OTACIBHBIE BBIIAIOUIMECS  PE3YJIbTATHI,
MOJyYCHHBIE B XOJI€ Pa3BUTHUS MAaTeMaTUKU KAaK HAayKH, NPUBOIUTH
MPUMEPHl MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHOU UCTOPUHU




HHEPEYEHbB 3JIEMEHTOB COJAEPKAHMUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna v BBIYUCIICHUS
1.1 HarypanbHble u nesnbie yucia. [IpusHaku 1eMMoCTH HEIbIX YUcel
10 OOBIKHOBEHHBIE W JICCATHYHBIE  JpoOM,  TPOLEHTH, OECKOHEYHBIC
' nepUOANYECKHE ApodH
13 PanmonanbHble  uucna. ApupMeTHYecKHe OIepalid ¢ paldOHAJIbHBIMU
YHClIaMU
1.4 JeiicTBuTenbHble yucia. Apu(METHUECKHE OINepalud C JACHCTBUTEIbHBIMU
YyHCIIaMu
15 [TpubnmxEnnbIe BBIMMCICHUA, NPaBWIA OKPYIVIEHMS, NPUKMIKA M OLEHKa
pe3ysibTaTa BEIYMCIEHUN
2 AnrebpanuecKue BHIPAKCHUS
2.1 BykBeHHBIE BbIpayKeHUs! (BBIPRXKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ nenbIM mokazareneM. CTENEHb C palMOHAIBHBIM IOKa3aTeNeM.
CaoiicTBa cTeneHN
2.3 MHorouseHsbl
24 Anrebpanueckas 1poob
25 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. [HenictBus c
apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTETIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
31 Lenbie 1 IpoOHO-palioHallbHble ypaBHEHHUS. CHCTEMbl U COBOKYITHOCTH
YpaBHEHUM
39 Lenbie u apoOHO-panuoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
HEPABEHCTB
33 Pemienne TeKCTOBBIX 3a/1a4
4 UYucnoBble NOCIEA0BATENBHOCTU
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEIHLHOCTEH
49 Apudmernueckass M TeoMmerpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
MIPOLIEHTOB
5 DOyHKIIUA
Oynkuus, cnocodsl 3amanus ¢yHkuuu. [padux  ¢yHkuuu. OOmactb
ompeeseHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIMA. HawmOomnbpliee w HauMeHbIee 3Ha4YeHHE (DYHKIIMK Ha
IIPOMEXKYTKE
6 KoopaunaTsl Ha npsMO# U MIJIOCKOCTU
6.1 KoopaunaTthHas npsimas
6.2 JlexapToBbl KOOPAMHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX cBOiCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojapHUKH




7.4 OKpYXHOCTh B KPYT
7.5 H3mepeHne reoMeTpuYecKuX BEITUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

Maremaruka. ['eomerpus: 7 - 9-e kiaccel: 0a30BbI ypoOBEHb: yueOHUK; 14-¢ wm3maHue,
nepepaboranHoe AtanacsH JI.C., Byry3os B.®., Kamomner C.b. u np. AkmnuoHepHoe

obmectBo «M3naTenbcTBO «IIpocBemnieHue»
METOJINYECKHUE MATEPUAJIBI 1J151 YUUTEJISA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

1. Bubmuoreka ITOK

2. https://resh.edu.ru/

3. https://urok.apkpro.ru/

4, https://education.yandex.ru/main
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