|

MUHUCTEPCTBO I[TPOCBELLEHNSI POCCUMCKOM ®EJIEPALIMU
MUHUCTEPCTBO OBPABOBAHMS M HAYKU JIOHELIKOU HAPOJIHOM PECITYEJIMKH
FOCYIAPCTBEHHOE BIO/DKETHOE OBILIEOBPA3OBATEJIBHOE YUPEXIIEHUE
«IKOJIA Ne 10 TOPOJICKOT'O OKPYT'A JIOHELK»

JIOHELIKOM HAPOJIHOM PECITYBJIUKU

PACCMOTPEHO COI'NTACOBAHO

Ha 3aCe/IaHUK METOIHYECKOr0  3aMecTHTEIb AMpeKTopa
00BbeIMHEeHUS yunTeNei
Leme LMKJIa 0O.B. Cunenko
VA « ## aBrycta 2025T.
IIporokon Ne 7

OT «2 Q/ﬁ#@/no 202 4r.

PABOYASI IPOTPAMMA
(ID 7651113)

y4ebHoro kypca «['eomerpus»
1 o0yuyatomxces 7-9 knaccos




IHHOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OAWH M3 OCHOBHBIX Pa3[EiOB IIKOJbHOW MAaTEMAaTHUKH, UMEIOIIMH CBOEH LEJIbIO
o0ecreynTh U3y4eHrEe CBOIMCTB M pa3MepoB (UTyp, UX OTHOLICHUN U B3aUMHOE PACIIONIOKEHHE, OIHPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeJIbHYyI0 JUHUIO. [[eHHOCTh M3ydeHus reOMEeTpUuu Ha YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMs 3aKJIIOYACTCS B TOM, YTO OOYUAIOMIMHCSA YYUTCS HMPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS,
CTPOUTH JIOTHUECKHE YMO3AKIIOUEHHS, JOKa3bIBaTh UCTUHHBIE YTBEPXKIECHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJIUTH PACCYXKACHUS «OT MPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (JOPMYIHUPOBATH
oOpaTHbIE YTBEPKICHHUSI.

Bropoii 1enpio u3ydeHus TeOMETPUN SIBISIETCS MCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IPU PELICHUU
KaK MaTeMaTU4YEeCKUX, TaK M MPAKTUYECKUX 3a7ay, BCTPEUAIONIMXCA B peanbHON kHu3HU. OOydaromuiics
JOJDKEH HAy4YUThCSA OIPENeUTh T'€OMETPUYECKYI0 (UTYypy, ONMHCaTh CIOBAMH JaHHBIA 4YepTEX WIH
PUCYHOK, HAWTH IUIONIA[ b 3E€MEIbHOIO Yy4YacTKa, pPacCUMTaTh HEOOXOAMMYIO JJIUHY ONTOBOJIOKOHHOTO
Kabenst win TpedyemMble pa3Mephl Tapaxka Jjsl aBTOMOOMIIS. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIUTEIbHASL
JUHUS B M3ydeHUu reomerpuu. Ilpu pemeHun 3agady mpakTUYECKOTO XapakTepa OOydaroIIUNCS YUUTCS
CTPOUTh MAaTEMaTHUECKUE MOJENIN PEabHbIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BHIYMCIECHUS U OLIEHUBATh
a/IeKBaTHOCTh MOJyYEHHOTO PEe3yJIbTaTa.

Kpaiine Ba)XHO MOAYEPKHUBATEH CBSI3U T'€OMETPUHU C JPYTUMHU YI€OHBIMH MpeIMETaMu, MOTHBHUPOBATH
UCIIOJIb30BaTh OMPECNICHUs TeOMETPHUECKUX (GUTYp U TOHATUH, JAEMOHCTPUPOBATH MPUMEHEHHE
MOJyYCHHBIX yYMEHUH B (HU3UKE M TEXHHKE. DTH CBS3M Hamboisiee SIPKO BUAHBI B TeMax «BexTopsi»,
«TpuroHoMmerpuueckue COOTHOIIEHU», «Metoa koopauHaT» U «Teopema [ludaropar.

Vuebnsiii  kypc «['eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3feiibl  COJECPIKAHUS:
«["eomerpuueckue ¢Gurypsl U UX CBOHCTBa», «M3MepeHue reoMeTpu4ecKHX BeIHUUH», «JlekapToBbI
KOOpJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/[Brxkenus miockoctn», «I[IpeodpasoBanus nmogoous».

Ha uzyuenue yuebHoro kypca «l'eomerpus» orBoautcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).

COJAEP/KAHUE OBYYEHUSA
7 KJIACC

Hauansnele nouaTus reomerpun. Touka, mpsiMast, OTpE30K, JIyd. Yrou. Buas! yrinos. BepTukaibasie u
CMeXHbIE yribl. buccekrpuca yrina. Jlomanas, MHOroyronsHuk. IlapamiensHOCTs M NEpHIEHANKYISIPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypsl. OcHOBHBIE CBOWCTBa oceBOM cummerpuu. Ilpumepsl cummeTpun B
OKPYKAIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C MOMOLIBIO LUPKYJIsd M JnuHelku. TpeyronpHuk. BsicoTa, Menuana,
OHMCCeKTpuca, MX CBOWCTBA.

PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ IpU3HAKK paBHOOEPEHHOTO TpeyrojibHUKa. [Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

CpolicTBa M NpPHU3HAKU MapaJyIeNbHBIX NpsMbIX. CymMMa yIjoB TpeyrojibHHMKa. BHemHwue yriel
TPEYrOJIbHUKA.

[IpssmoyronbHbIi TpeyronbHUK. CBONCTBO MEIMAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotrenyse. lIpu3sHaku paBeHCTBA MPSMOYTOJIBHBIX TPEYrOJbHHUKOB. [IpAMOYroJIBHBIA TpPEYroNbHUK C
yrioM B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM, TeOpemMa O
OosbleM yriie U OoJbIIel CTOPOHE TpeyroyibHuKa. [leprneHauKyssp 1 HaKJIOHHAs.

I'eomerprueckoe MecTo Touek. buccekTprca yria M CepeAuHHBIM NEPHEHAMKYIAP K OTPE3KYy Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYI, XOpJla M JUaMeTp, UX CBONCTBa. B3auMHOe pacrosnoxeHHe OKPYKHOCTH U
npsmoi. KacarenpHas m cekymas K OKpyXHOCTH. OKpyKHOCTb, BIUCaHHas B yroi. BrnucanHas u
ONMCaHHasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC



UYersipéxyronsuuku. [lapamienorpaMM, €ro mnpu3sHakd U cBoWcTBa. YacTHele  ciiydau
napajuieJiorpaMMoB (TPSMOYTOIBHUK, POMO, KBaapar), MX MPHU3HAKK W CBOWCTBA. Tpamerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U IIpu3HaKu. lIpsmoyronbsHas Tpanenus.

Meron ynBoenuss Menuasbsl. llentpanbHas cuMmmerpus. Teopema @aneca u  TeopeMa o
IIPOIOPLIMOHAJIBHBIX OTPE3KaXx.

CpenHue TMHUM TPEYroibHUKA U Tpanenuu. LlenTp macc TpeyroyibHuKa.

[TomoOue TpeyronbHUKOB, KOdGuiment nogodus. [lpuznaku nogodust TpeyroibHUKoB. [Ipumenenue
110/100Us NPH PEeIIEHUH IPAKTUYECKUX 3a/1a4.

CpoiictBa miomianeii reomerpuueckux ¢uryp. DopMmynsl AiS  IUIOMIAAM  TPEYTOJbHHKA,
napasesnorpamMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IaAei Mo100HBIX GUryp.

Brruuciienue miomaaei TpeyrolbHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn npakTUYECKUX 3a1a4.

CuHyCc, KOCHHYC, TAaHI€HC OCTPOrO yrja IMpsIMOYTOJIBHOIO  TpeyrojpHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuronoMmerpudeckre Gpyukmuu yriios B 30, 45 u 60°.

Bnucannble M LEHTpaJIbHBIE YIJIbI, YIOJI MEXKAY KacaTeJIbHOW M XOPAOW. YTIIbI MEXKIY XOpJaMU U
CEKyIMMU. BrimcanHble U ONMCAaHHBIE YETHIPEXYTOIBHUKU. B3aMHOE pacnoioKeHue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacarenbHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yrioB or 0 go 180°. OcHOBHOE TPUrOHOMETPUUYECKOE TOXKIECTBO.
dopMyIIbl TPUBEICHUS.

Pemenue tpeyrosbHUKOB. TeopeMa KOCHUHYCOB M TEOpEMa CHUHYCOB. PellleHne NMpakTUYecKuX 3a7ad ¢
UCIOJIb30BaHHUEM TEOPEMbl KOCUHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue mompodwusi. [101001Me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Mpou3BeCHUN OTPE3IKOB XOP/, TEOPEMBI O MTPOU3BEICHUN OTPE3KOB CEKYIINX, TEOpEMa O
KBaJparTe KacaTeJIbHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTHBOIIOJIOXHO HAIPaBJICHHBIE
BEKTOPBbI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallUd HaJa BeKTOpaMu. PasznoxeHue
BEKTOpA MO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CKalsipHOE ITPOU3BENECHNE BEKTOPOB,
MIPUMEHEHHUE I HaXOXKICHUS JUIUH U YTJIOB.

JlexkapToBbl KOOpAMHATHl HAa IIJIOCKOCTH. YPaBHEHMsI NMPSMOW M OKPYKHOCTHM B KOOpJAWHATaX,
nepeceyeHne OKpy>KHOCTEN U IpsIMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.

IIpaBuiibHBIE MHOTOyroJIbHMKHM. JlimHa OKpyXHOCTH. I'pagycHas U paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HOocTel. [Iimomane kpyra, ceKTopa, CEerMeHTa.

JIBIDKEHHUs] TUIOCKOCTM M BHYTPEHHHE CHUMMETpUM (uryp (ssieMeHTapHblE NpPEeACTaBICHUs).
[TapannensHbii iepenoc. [1oBOpoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pPe3yJbTaThl OCBOEHHS MPOTrpaMMbl yueOHOT0 Kypca «I eoMeTpusi» XapaKTepu3yrTCs:

1) naTpuoTHYecKoe BOCIINTAHHE:

MPOSIBIIEGHUEM HHTEpeca K NPOIUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTHKH, HEHHOCTHBIM
OTHOIIEHUEM K JIOCTHIKEHUSAM DPOCCHUHCKHX MaTeMaTUKOB U POCCUHCKONM MaTeMaTHYECKOM IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBECHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaklaHWHA U pean3aliy ero Mnpas, NPeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS Pa3IMYHBIX CTPYKTYP, SBICHHUM, MPOLEAYp TPa’KAaHCKOTO
oOmecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCY)KJICHUIO STUUECKHX MPOOJIEeM, CBSI3aHHBIX C
IIPAKTUYECKMM IPUMEHEHHEM JIOCTH)KEHUH HayKd, OCO3HAaHMEM BaXXHOCTM MOPAIBHO-3THUUECKUX
MPUHIIMIIOB B AESITEILHOCTU YYEHOTO;



3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B pEIIEHUU MPaKTUUYECKUX 3aJad MaTeMaTU4YecKoi
HaIpaBJICHHOCTHU, OCO3HAHUCM Ba’)KHOCTU MATCMATHYCCKOI'O O6paBOBaHI/IH Ha TIPOTAKCHUU BCEH JKHU3HU JJIA
yCcHemHoi npohecCuoHaTbHON AESITETbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAaHHBIM BHIOOPOM
U TIOCTPOCHUCM I/IHI[HBPII[yaJIBHOI;'I TPACKTOPHUU 06pa30BaH1/1;1 1 KHU3HCHHBIX IIJIAHOB C y‘{éTOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIHPHUATHIO MAaTeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKICHUN, YMEHHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIel B JIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEICTaBIEHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPHUPOAbI U OOlIeCTBa, MOHUMAaHHEM MaTEeMaTHUeCKONM HAayKd Kak
C(bepbl JeJI0OBEUECKOU ACATCIIbHOCTH, 3TaIlOB eé Pa3BUTHA W 3HAYUMOCTHU JIA PAa3BUTHA HHUBUIM3ALIUH,
OBJIAJICHHMEM SI3bIKOM MAaT€MaTUKU M MaTeMaTH4YeCKOM KYJIbTYpOH KaK CpeIACTBOM IIO3HAHUS MUDA,
OBJIAACHUEM HpOCTCfIIHHMPI HaBbIKaMH HCCJIGI[OB&TCJIBCKOP’I JACATCIIbHOCTH,

6) ¢usuuyeckoe BocnuTaHue, GopMUPOBaAHME KYJbTYPbl 310POBbSI H 3MOLMOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTH4YecKHue 3HAaHUS B HUHTEpecax CBOEro 370pPOBBS, BEACHUS
310pOBOr0 00paza >kM3HM (310pOBOE NUTAHKUE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTAbIXA, PEryJspHas
¢dbusnueckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pedlieKCHM, TMPU3HAHUEM CBOETO IIpaBa Ha
OIHUOKY U TAKOT'0 e MpaBa APYroro 4eioBeKa;

7) 3Ko/10TMYeCKOe BOCTIUTAHME:

OpI/IeHTaIII/ICf/'I Ha IPpUMCHCHUC MAaTCMAaTUYCCKUX 3HAaHUU IJI1 pClICHUA 3a/ia4v B o0iactu COXPaHHOCTH
OKpY>Karollel cpeabl, MIaHUPOBAHUS MOCTYIKOB M OLIEHKH X BO3MOXHBIX MOCEICTBUN JIsI OKpY>KaroIen
Cpelibl, 0OCO3HAHHEM TI100aTbHOTO XapaKTepa SKOJIOTUUECKUX MPOOIeM U yTeH UX PEIICHHUS;

8) ajanTanus K M3MEHAIUMCS YCJIOBUSM COLMAJIbHOM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBHO K I[CflCTBPISIM B YCIIOBHAX HCOHpeILCHéHHOCTI/I, IMOBBIIICHHUIO  YPOBHA cBoen
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITeIbHOCTh, B TOM YHWCJIE YMEHHUE YUUTHCSA Yy APYTUX JIOJACH,
HpI/IO6pCTaTI> B COBMECTHOU JACATCIIbHOCTHU HOBBIC 3HAHWS, HABBIKW M KOMIICTCHIIMHU M3 OIIBITAa I[pyrnx;

HE00XO0IMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIe (OPMYTHUPOBATH HJIEH, MMOHSITHS,
TUIIOTE3BI 00 00BEKTAX U SABJICHUAX, B TOM YUCJIC PAHEC HCU3BCCTHBIX, OCO3HABATh I[e(l)I/IIII/ITI)I COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUI0, BOCHPHUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOIMINI KOHTPMEpP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIIeHUs U JACUCTBUS, POPMYITUPOBATH U
OLICHUBATHh PUCKHU U IMOCJICACTBHA, (pOpMI/IpOBaTB OIIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe el CTBUSA

ba3oBble JJornyeckne a1eMCTBUSA:

® BBIIBIATh M XapaKTEPHU30BATh CYIICCTBEHHBIC IMPU3HAKA MATEeMaTHYECKHUX OOBEKTOB, TMOHSATHH,
OTHOIEHUH MEXIy TOHATHUSAMH, (POPMYJIHPOBATH OIPEACIICHUs] TOHATHH, YCTaHABJIMBATh
CYIIECTBEHHBI MPU3HAK KJIacCU(UKAIMKU, OCHOBAHUS AJisi OOOOIICHWS U CpaBHEHHUS, KPUTEPUU
MPOBOJMMOTO aHAJIU3a;

® BOCIOPUHHMATH, (QOPMYIHPOBATH U  NPEOOpPA3OBHIBATH  CYKICHHUS:  YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

® BBIABJIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpEUHUs B (akTax, NaHHBIX,
HaOMIOJICHUSAX W YTBEPXKICHUAX, MpeJyiaraTb KPUTEPHH JUIsI BBISABICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUN;

e JenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HHAYKTUBHBIX
YMO3aKIIOUeHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;



pa3buparh JO0Ka3aTENbCTBA MATEMATUICCKUX YTBEPKICHUH (MPSAMBIE U OT IPOTUBHOTO), TPOBOJAUTH
CaMOCTOSITENILHO ~ HECJIOXKHBIE  JIOKa3aTeIhCTBA  MaTEeMaTHYeCKUX  (aKTOB, BBICTpAaUBATh
apryMeHTaluio, TMPUBOJAUTH TPUMEPHl W  KOHTPIPUMEpPHI, OOOCHOBBIBAaTH COOCTBEHHBIE
paccyx1eHus;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3afaud (CpaBHMBATh HECKOJIbKO BApUAHTOB pPEIICHUS,
BbIOMpaTh HanboJiee MOAXOAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCKue AeiiCTBHS.

HCII0JIb30BaTh BOIPOCHI KaK MCCIICAOBATEILCKUH HHCTPYMEHT MTO3HAHUS, (POPMYIUPOBATH BOIPOCHI,
(GUKCHpYIOIIUE MPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSTEILHO YCTaHABIMBAThH MCKOMOE M JaHHOE,
(hopMHPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINI0, MHEHUE;

MPOBOJMTH IO CaMOCTOSITEILHO COCTABJICHHOMY ILIaHY HECJIOXHBIM SKCIIEPUMEHT, HEOOJIbIIoe
UCCJICJIOBAaHNE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTy COOOiA;

CaMOCTOSITENILHO  (OPMYITUPOBaTh OO0OOIIEHUST W BBIBOJBI 1O pe3yjibTaTaM IPOBEAEHHOTO
HAOIIIO/ICHUs, MCCIICIOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh TOJNYUYEHHBIX PE3YJIBTATOB, BBHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TPOIECCa, a TAKXKE BBIIBHTaTh IPEANOIOKCHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIITh HEJOCTATOYHOCTD M M30BITOYHOCTh MH(POPMALINH, JAaHHBIX, HEOOXOIUMBIX Ul PELICHUS
3a7a4u;

BBIOMpATh, aHAIU3UPOBATH, CHCTEMAaTH3MPOBAaTh M WHTEPIPETUPOBATH WH(POPMAIMIO PA3THYHBIX
BUJIOB U ()OPM IIPEICTABIICHHUS;

BBIOMpaTh (GOpMYy MpEACTaBICHUS MHPOPMALWU W WIUTIOCTPUPOBATH PEIIaeMbIe 33Jaud CXEMaMH,
JIrarpaMMaMu, MHOU rpaduKoi 1 nX KOMOMHAIUSIMH;

OLICHMBATh HAA&KHOCT, HMH(MOPMALUK IO KPHUTEPUSM, MPEAJIOKESHHBIM YUUTEIEM MU
cOpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE yHUBepCaJIbHbIC YUeOHbIC 1eliCTBUA:

BOCIIPUHHUMATh U (POPMYITUPOBATH CYXKJICHUS B COOTBETCTBUHU C YCIOBUSMHU M IEISAMHU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHMSI 110 XO/1y PEeIIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYYeHHBIH Pe3yNnbTaT;

B X07i¢ OOCYXXJIEHHUSI 3a]]aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1aeMOM TE€MbI, TPOOJIEMBI, periaeMoin
3aJla4yM, BBICKA3bIBaTh HWJICH, HAIlCJICHHBIC Ha IOWCK PEIICHUS, COMOCTABISATH CBOU CYXICHHS C
CYXACHUSIMH APYTUX YYACTHUKOB IUANOra, OOHApYKMBATh pa3lMyhe U CXOJCTBO TMO3HIIMIA, B
KOPPEKTHOH (opMe GOopMyTUPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTaBIATh  PEe3yNbTaThl  pEIIeHUs  3a7aud, OKCIEPUMEHTAa, WCCIENOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BhIOMpaTh (hOpMaT BHICTYIUICHHS C y4&TOM 3aau MPE3eHTAIlMU U OCOOEHHOCTEH
ayTUTOPHH;

MOHUMATh U WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIANBUAYAIBHON paOOTHI MPU PElICHUU
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH [€Jh COBMECTHOM JEATEIBHOCTH, IIAHUPOBATH OPTAHMU3AIMIO COBMECTHOW pPabOTHI,
pacrmpenenaTh BUABI paboT, TOroBapuBaThCs, 0OOCYKIATh MPOIECC M pe3yabTaT paboThl, 0000IIaTh
MHEHUSI HECKOJIbKHX JTFOJICH;

Y4acTBOBATh B TPYNIOBBIX opMax padboThl (00CYXAeHHS, 0OMEH MHEHUSIMH, MO3TOBBIE IIITYPMBI U
JPYTHE), BBITOJHATH CBOIO 9acTh paOOTHI U KOOPJIUHUPOBATH CBOM JICHCTBUS C JPYTUMHU WICHAMH
KOMaHfbpl, OIICHMBaTh KayeCTBO CBOETO BKIaAa B OOMMHA MPOIYKT MO KPUTEPUSM,
c(hOpMYyIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe NelicTBUS

Camoopranmu3anmus:



® CaMOCTOSITEIPHO COCTABJIATH IJIaH, AJITOPUTM PEIICHUs 3a7aud (MU €ro YacTh), BEIOMPATh CIIOCO0
pelieHrs ¢ y4€TOM UMEIONIUXCS PEeCypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yu€TOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:

e BIaAeTh cCHoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3ylibTaTa pelieHus
MaTeMaTUYeCKOU 3a/1auu;

® [IPEABHUJETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPX PELICHUH 33/1a4l, BHOCUTh KOPPEKTUBBI B
JeSTEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OICHMBATh COOTBETCTBUE pe3yJbTaTa ACSITEIbHOCTH MOCTAaBICHHON LIEJIH U YCIOBUSIM, OOBSACHATH
MPUYMHBI  JOCTHKCHHSI WM HEJAOCTH)KCHUS IIeJI, HaXOJUTh OIMHOKY, JaBaTh OICHKY
PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koH1y 00y4enus B 7 kjacce 00yJaronuiics MoJIy4duT CIeIyIOIINe MPeIMETHbIE PE3yIbTaThl:

Pacnio3HaBaTh M3y4eHHbIE TeOMETpUYECKHe (UTYpPBI, ONPEACTATh HMX B3aUMHOE PACIOJIOKEHHE,
n300paxaTh reoMeTpudeckue (Urypbl, BHIIOIHATH YEPTEXKU MO YCIOBHUIO 3a1a4yu. V3MepsTh JTUHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYUCICHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYWH MPEAMETOB B PEAIbHOM KU3HU, pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3nnyare pa3mMepsl 3TUX 00BEKTOB MO MOPSIKY BEIIMYHHEI.

CTpouTh 4epTekKHU K FTEOMETPUUYECKUM 3a7au4aM.

[Tonp30BaTbCsl NpHU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HWCIOIB30BATh IPU3HAKM M CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEHICHUH 33]1a4.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

[lonb30BaTbcsl NpU3HAKaAMU pPABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM MEIUAHBI,
IIPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTrOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1ad.

Omnpenensth NMapaiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH CEeKyIIasl.
OnpenensTs MapaieNbHOCTh NPSIMBIX C IIOMOIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OAHOM HpPSIMOM 10
TOYEK APYrou MpsMoMu.

Pemats 3a1aun Ha kieTyatoit Oymare.

[IpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YHMCIOBblE M OYKBEHHbIE 3HAUEHHUS YIJIOB B T€OMETPUYECKUX
3a7a4yax C HCIOJIB30BAHUEM CYMMBI YIJIOB TPEYTrOJBHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapaUIeIbHBIX MPSIMBIX CeKylel. Pemare npaktudyeckue 3aaud Ha
HAaxO0’KJICHUE YTJIOB.

Brnanets MOHATHEM TIeOMETPUYECKOTO MecCTa TOYeK. YMEThb OIpeleNaTh OUCCeKTpUCY yria Hu
CEpEIMHHBIN NTEPIEHIUKYIISIP K OTPE3Ky KaK F€OMETPUUECKHE MECTA TOYEK.

@opMyIHMpOBaTh ONPEACIICHUS OKPYKHOCTH U Kpyra, XOpAbl U IUAMETPA OKPYKHOCTH, IOJIb30BATHCS
HX CBOMCTBaMH. Y METh MPUMEHSATH 3TH CBONCTBA MPH PEIICHUU 3a/1a4.

Biagers moHATHEM ONMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMEThb HAXOIUTh €€ LEHTP.
ITonp30BaTbes akTaMHu O TOM, YTO OUCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MepeceKkaroTcs B OJHOM TOUYKE, U O
TOM, YTO CEPEIUHHBIC NEPIIEHANKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagers moHsATHEM KacaTebHOUW K OKPYXKHOCTH, IIOJIb30BATHCS TEOPEMOM O MEPIEHIUKYIAPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tonp30BaTbcsi TPOCTEUIIMMU TE€OMETPUUYECKUMU HEpPABEHCTBAMH, IOHUMATh HMX MNPAKTUYECKUU
CMBICIL.

IIpoBOAUTHE OCHOBHBIE T€OMETPUYECKUE ITOCTPOCHUS € IIOMOILBIO LIUPKYJIS U TUHEHKH.

K xonIty 06yuenus B 8 kj1acce 00yJaromuics MoxyquT CICAYIONHNE TPEIMETHBIC PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, MX AJIEMEHTHI, NOJIb30BAThCS MX CBOMCTBAMHU
IIPU PELICHUN F€OMETPUYECKHX 3a/1a4.

[TpuMeHATH CBOICTBA TOUKH MEpPECEUEeHUsI MeIMaH TPEeyroJibHUKa (LIEHTPa Macc) B PELICHUU 3aj1ay.

Bragers monsTHEM CcpegHEN JIMHMM TPEYroJbHUKA M Tpalelnd, NPUMEHSATh WX CBOMCTBA IpHU
peuieHUU reomeTpuueckux 3anad. Ilomb3zoBarbes Teopemon daneca U TEOPEMOW O IPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JUIS PEIIEHUs MPAKTUYECKUX 3a/1a4.



[TpuMeHATH PU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIICHUH F€OMETPUUECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit [Tudaropa mis peneHus TeOMETPUIECKUX U MPAKTHIECKUX 3a1ad. CTpouTh
MAaTCMAaTUUYCCKYI0O MOJCIb B IMPAKTHYCCKUX 3aJjladax, CaMOCTOATCIIbHO JACJIaTh ‘ICpTé)K U HaXOoIUThb
COOTBETCTBYIOIIUE JAJTUHBL.

Bnagers noHATUSIMM CHMHYCA, KOCHHYCA M TaHI€HCAa OCTPOro yria MpsIMOYTOJIBHOI'O TPEyroJIbHUKA.
[Tonb30BaTbCs STUMH MOHATUSAMU 7151 pELICHUS MPAKTUYECKUX 3a/1ad.

Boruucnare (pa3auuHbIMU CIOCO0AMHM) TUIOIIAh TPEYTOJIbHUKA M IJIOMIAId MHOTOYTOJIBHBIX (pUryp
(monb3ysich, € HEOOXOAUMO, KaNbKyasiTopoM). [IpUMeHATH MONydYeHHbIE YMEHHUSI B MPAKTHYECKHX
3a/1a4ax.

Brnagets moHATUSMU BOUCAHHOTO U IIEHTPAJIHHOTO yIila, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX,
yriaax MEXJy XOpAaMHU (CEeKYLIMMH) U YIJIe MEKIy KacaTeJIbHON U XOPJOW IIPU PELIEHUH I'€OMETPUUECKUX
3azad.

BJIaI[GTB IIOHATHUEM OIIMCAaHHOI'O ‘-IGTBIpéxyI‘OJILHI/IKa, MNPUMCHATH CBOMCTBA OIMKMCAaHHOTI'O
YeThIPEXYTOJIbHUKA [IPH PEIICHUU 3a]1a4.

[IpuMeHsTh MOJIyYEHHBbIE 3HAHWSA Ha IPAKTUKE — CTPOUTh MATEMaTH4YECKHME MOJEIH JUIsl 3aaay
peasbHOM JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BEIYUCIICHUS C IPUMEHEHUEM MO100MS U TPUTOHOMETPHUH
(TIONTB3YSCh, T1Ie HEOOXOUMO, KAIBKYIISITOPOM).

K koH1y 00y4enus B 9 kjacce 00yJaronuiics MoJIy4duT CIEeIyIOIINEe MPeIMETHbIC PE3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKLUMU OCTPBIX YIJIOB, HAXOAUThb C KX I[OMOIIBIO Ppa3IUYHbIE
AJIEMEHTHI MPSIMOYTOJILHOTO TPEYroJbHUKA («pelIeHHe MPSMOYTOJbHBIX TPEYrojlbHUKOB»). Haxomutsb (c
IIOMOIIIBIO KaJILKyJIﬂTOpa) JJIMHBI U YTJIbI JJISA HeTaOJIMYHBIX 3HAYECHUH.

[Tonb3oBatbes QopmyiaamMu TPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISt
HaXO0XJICHUA COOTHOIIICHHUH MCKAY TPUTOHOMECTPUUCCKUMU BCINYNHAMU.

Hcnonb30BaTh TeOpeMbl CHHYCOB U KOCHHYCOB [UISl HAaxXOXKICHHSI PA3jIMYHBIX DJIEMEHTOB
TPEYTroJbHUKA («pELIeHUE TPEYTroJIbHUKOBY), IPUMEHSTh UX IPU PEIIEHUH F€OMETPUUECKUX 3a/1au.

Bnagers monsTusMHU mpeoOpa3oBaHHs MOJO0US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (UTYD.
[Tonmp30BaTbesi CBOWCTBAMH MOIOOMS MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH [UIMHBI U HAXOAUTH YTIIBI Y
nono6ubIX Guryp. [IpumeHsTh cBOMCTBAa MOAOOUS B MPaKTUYECKUX 33/adaxX. YMETh MPUBOJIUTH MPUMEPHI
MoI0OHBIX (PUTYDP B OKPY’KAIOILIEM MHUDE.

[losp30BaTbCA TEOPEMaMU O MPOU3BENEHUU OTPE3KOB XOPI, O MPOU3BEAEHUM OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThbcs BEKTOpaMU, MOHUMATh UX T€OMETPUYECKHA U (PU3UYECKUI CMBICT, MPUMEHSITh UX B
pPEIICHUN T'COMCTPUUCCKHUX U (1)I/ISI/I‘~IGCKI/IX 3aaa4. HpI/IMCHﬂTB CKaJIIpHOC TMPOU3BCACHUC BCKTOPOB IJIA
HaxO0JICHUS JIJIMH U YTJIOB.

ITonmp30BaThCs MCTOAOM KOOpAHWHAT Ha IINIOCKOCTHU, NPUMCHATH €TI0 B PCUHICHUH I'COMCTPUUCCKHUX U
MPaKTUYECKHX 3a]1ay.

BJ'[aI[eTI) MMOHATUAMHU MPABUIIBHOI'O MHOI'OYI'OJIbHUKA, JJIWHBI OKPYXHOCTH, JJIMHBI AYTU OKPYKXHOCTH
U pauaHHOM Mepbl yria, YMETh BBIUMCIATH IUIOMIAJb Kpyra M ero 4vacte. IIpuMeHsTh mosydeHHbIE
YMCHUA B IPAKTHUYCCKUX 3a/javdax.

Haxomuth ocu (MU LEHTpPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBMXKEHUS MIOCKOCTH B MPOCTEHUIINX
cllydasx.

[IpuMeHATh MONy4YEHHBbIE 3HAHUA Ha NPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJAENU Uil 3aaad
peaJ'II)HOI\/'I KN3HU W MPOBOJUTH COOTBCTCTBYIOHNIME BBIYUCICHUA C TMPUMCHCHUEM HO)IO6I/I${ n
TPUTOHOMETPUYECKHUX (QYHKIHH (MOJB3YACH, T HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoJunvecTBO 4acoB DJIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (un¢posBbie)
Ne v/ MPOrpamMMbl Bcero Kontpoarsric | Ilpakruveckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
) i cooticrsa, Usmepenne reowerpion 14 Bubmotera LIOK
' P P https://m.edsoo.ru/7f415e2e
BEIIUYUH
bubnuorexa [JOK
2 Tpeyrombhmuiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsAMBIE, CyMMa yTJI0B 14 1 bubnuotexa [HOK
TPEyTroJbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue 14 1 bubnmnoreka HOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
N bu6mmoreka [IOK
5 [ToBTOpeHwue, 006001IeHNE 3HAHUI 4 1 https://m.eds00.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 0
8 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/mm EpOrpaMMEL Beero KOﬁHTpOJILHI)Ie HpﬁaKanecmle 06PA30BATEILHBIC
padoTsI padoThbI pecypebi
. bubnuotexa [JOK
. HeThIpEXyrOTEHHKN 12 1 https://m.edsoo.ru/7f417e18
2 A 15 ) bubmoera LIOK
POTOpIHo OTpesiax, MONODHRIC https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
3 peyTom KOS 1 atoTey oM it 14 ) bubmorera LIOK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX puryp
4 Teopema I[Tudaropa u Hauana 10 1 bubnuotexa [JOK

TPUTOHOMETPUH

https://m.edsoo.ru/7f417e18
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VYTriabl B OKpYKHOCTH. BriricanHbie u
5 OMUCAHHBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnmoreka [JOK
KacarenbHblie kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEHN
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 Eggg%%iﬁ;iﬂﬁn f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KUIACC
KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iaesioB U TeM undpoBbIie
Ne ni/mm NporpaMMEI P Beero Kontpoabubie IIpakTnueckue f)ﬁp?i):? OBAT e.])'II)HLI e
padoThI padoThI pecypei
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnunoreka [JOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
2 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 bubmmorexa [IOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPINHATBI HA TUNIOCKOCTH 9 1 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
;| e S B LOK
9 ' https://m.edsoo.ru/7f41al2c
Brruucnenue momanein
6 JIBMOKESHHSI TITIOCKOCTH 6 bubmmorexa [TOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 7 5 bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
MOYPOUYHOE IINTAHUPOBAHUE
7 KUIIACC
Ne o/ Tema ypoxa KosmmuecTBo yacos Hara DJIeKTpOHHbIe U (POBbIE
Bcero Kourpoasubie IlpakTuueckne H3Y4YeHHs — oOpasoBaTeibHbIe
padoThI padoThI pecypchl
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bubnunorexa LIOK

1 [Ipocreiimme reomeTpuyeckre 00BEKTHI 1 https://m.eds00.ru/8866b724
2 MHOroyrosiabHuK, JJoMaHast 1 bubmorexa LOK
’ https://m.eds00.ru/8866ch6a
3 CMeXHBIC U BEPTUKAILHBIE YTIIbI 1 bubmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1 BH6H_HOTeKa LIOK
https://m.edso00.ru/8866c¢7be
5 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexXHbIE U BEPTUKAJIBHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMeXHbIE U BEPTUKAJIBHBIE YIJIbI 1
9 W3mepeHue TMHEHHBIX U YTIOBBIX 1
BEJIMYMH, BEIYUCIICHHE OTPE3KOB H YIIIOB
N3mepenne JIMHEMHBIX U YTIIOBBIX bubnuoreka [IOK
10 BEJINYMH, BEIYMCIICHUE OTPE3KOB U YTIIOB 1 https://m.edso0.ru/8866c3ea
11 W3mepenne TUHEHHBIX U YTIIOBBIX 1
BEJIMYMH, BEIYUCIIEHHE OTPE3KOB U YTIIOB
12 N3mepenne JIMHEUHBIX U YIJIOBBIX 1
BEJIMYMH, BEIYUCIICHHE OTPE3KOB H YIIIOB
13 [lepumerp u momans uryp, 1
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
14 [lepumerp u miaomags Guryp, 1
COCTaBIICHHBIX U3 MPSIMOYTOJIbHUKOB
15 P MPOTE G o pasti ) BuGmorera LIOK
https://m.eds00.ru/8866ce80
¢burypax
16 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1 BH6H_HOTeKa LIOK
https://m.edso00.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJIBHUKOB 1 BH6H_HOTeKa [OK
https://m.edso00.ru/8866d34e
18 Tpu npu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1 bubmorexa [IOK

https://m.edso0.ru/8866e01e
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Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB

20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB BH6H_HOTeKa LIOK
https://m.eds00.ru/8866e88e
29 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
23 [Ipu3Haky paBeHCTBA IPSAMOYTOIbHBIX
TPEYrOJIbHUKOB
w | oo e ooy Bumorera LOK
- https://m.edso0.ru/8866e9ec
CBoliCcTBO MeMaHBbI IPSIMOYTOJIBHOTO
25 TPEYrojbHUKA, IPOBEAEHHOMN K
TUIIOTEHY3€E
26 PaBHOOEIpEHHBIC U PABHOCTOPOHHUE bubnnoreka [JOK
TPEYyroJIbHUKU https://m.edso0.ru/8866d6fa
27 [Ipu3naku u cBoiicTBa paBHOOEIPEHHOTO bubmmnoreka HOK
TpeyroJbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haky u cBoOMCTBAa paBHOOEAPEHHOTO bubnmnoreka HOK
TpeyroJbHUKA https://m.eds00.ru/8866d880
29 ITpu3Haku u cBONCTBa paBHOOEIPEHHOTO bubmuorexa [IOK
TpeyroJbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHcTBa B reomeTpun
31 HepaBenctBa B reomeTpun bubmorexa HOK
https://m.eds00.ru/8866e3a2
32 HepaseHnctBa B reomeTpun
33 HepaBenctBa B reomeTpun
34 [IpssMOYTONBHBIN TPEYTOJILHUK C YTJIIOM B bu6muoreka [JOK
30° https://m.eds00.ru/8866eb22
[IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
35 30°
36 KonrtponsHas pabora o Teme bu6muotexa [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866echc
37 [TapannensHble NpsMble, UX CBOMCTBA bubmmoreka [JOK
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https://m.edso0.ru/8866ef64
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[Iarsiit noctynar EBkinia

Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU
NepeCCUCHUH MapPAJUICIIbHBIX ITPAMBIX
CEeKyIleu

bu6nmmoreka [IOK
https://m.eds00.ru/8866f086
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Haxkpect nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC TPU
[IEpPECEUCHUH MApAIIEIbHBIX MPSAMBIX
CeKyIIei

41

42

Hakpect nexaiue, COOTBETCTBEHHBIE U
OJJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE IIPU
[IEPECEUEHUH NTAPAJUIENIbHBIX MPSMBIX
CeKylIei

Hakpecr nexaine, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE IPU
MEPCCCUCHUH MapPAJJICIIbHBIX ITPAMBIX
CEeKyIICH

43

44

45

Hakpecr nexaiune, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPU
[IEPECCUCHUH MapAIICIIbHBIX MPIMBIX
CeKylIei

[Ipu3Hak napayIenbHOCTH NPSAMBIX Yepes3
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOU
MIPSIMOM 10 BTOPOU MPSIMOM

[Ipu3Hak napajnenbHOCTH NPSIMBIX Yepes
PaBEHCTBO PACCTOSHUM OT TOYEK OJIHOU
IIPSIMOM 10 BTOPOU MIPSIMOI

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

46

47

CymMma yriioB TpeyrojibHUKa

CymMma yriioB TpeyrojibHUKa

bubnunorexa LIOK
https://m.edso00.ru/8866f630
but6mmorexa [IOK
https://m.edso0.ru/8866f8ba

48

BHemrnue yriel TpeyrojibHUKa

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

49

BuemHue yrisl TpeyrojabHUKa



https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

KontponbHas paboTa mo teme

50 "[TapannenbHbie TpsSMbIe, CyMMa yII0B BH6H_HOTeKa LIOK
TpeyrobiiKa" https://m.eds00.ru/8866fe6e
51 OKpY>KHOCTb, XOPAbl U TUAMETP, UX bubmuorexa [JOK
CBOICTBa https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH bubmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTb, BIIUCAHHAS B YT'OJI
54 OKpYy>XHOCTb, BIICAHHAS B yTOJI
55 [Tonsitue o 'MT, npumenenue B 3a1a4ax E:tlgg:?/(;:?e%ascﬂ).orﬁ/% 67013¢
bubnnorexa [JOK
56 [Tonstne o I'MT, npumeHneHue B 3aagax hitps://m.e dSCL)E).I’u /188670508
buccekrpuca u cepeIMHHBIN
57 MEPIEeHIUKYIISAP KaK T€OMETPUIECKHE
MECTa TOYEK
58 OKpy>XHOCTb, OITUCAHHAsI OKOJIO bubmuorexa [IOK
TpeyroJbHUKA https://m.edso00.ru/88670a62
59 OKpy>KHOCTb, OTIMCAHHAsA OKOJIO
TpEeyroJbHUKA
60 OKpy>KHOCTb, BITUCAHHAS B TPEYTOJIBHUK BH6H_HOTeKa HOK
’ https://m.eds00.ru/8867103e
61 OKpY>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [Ipocreitmume 3a1aun Ha TOCTPOEHUE bubmorexa [IOK
https://m.eds00.ru/88671188
63 [Ipocreiimue 3a1aun Ha TOCTPOCHUE bubmorexa I[IOK
https://m.eds00.ru/886712d2
64 Oxpytiocro n xpyr. Teomerptcckie ubmiorera LLOK
nocTpoeHus " https://m.eds00.ru/88671462
65 A bubmotera LIOK
Kracca https://m.eds00.ru/886715b6
66 HroroBasi koHTpoIbHAs paboTa bubnuorexa [JOK



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
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https://m.edso0.ru/886716ec

[ToBTOpeHME M 0000IIIEHNE 3HAHHUI

67 OCHOBHBIX IOHATHI U METOAOB Kypca 7 1
KJIacca
o | wmpemenobimemesm | Bumorea 10K
Kacea https://m.eds00.ru/886719bc
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
ITPOTPAMME
8 KJIACC
No KoJsunyecTBo 4yacos Jara DJIeKTPOHHBbIE HU(PPOBLIE
II/-H Tema YpoOKa Beero KOHTpOJIbHI)Ie HpaKanecxue - OﬁpaSOBaTe.]Ibele
padoThI padoThI pecypcbl
1 [Tapannenorpamm, €ero Npru3HaKu U CBOMCTBA 1 bubmorexa [IOK
’ https://m.edsoo.ru/88671af2
. bubmuoreka [IOK
2 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA 1 hitps://m.eds00.ru/88671ca0
. bubmuoreka [IOK
3 [Tapannenorpamm, €ro Npyu3HaKu U CBOMCTBA 1 hitps://m.eds00.ru/88671ca0
YacTHble cydad napauieJorpaMMoB Bubmorexa IIOK
4 (IPAMOYTONbHUK, POMO, KBAApAT), MX 1 https://m.edsoo0.ru/88671dea
MPU3HAKHU U CBOKCTBA E— :
YacTHble cydad napauieJorpaMMoB Bubmorexa IIOK
° (MpAMOYT OMHIK, OMO, KBATpaT), X . https://m.eds00.1u/88671120
MPU3HAKU U CBOKCTBA B )
YacTHble cydad napauieaorpaMMoB Butmiorexa [[OK
6 (MpAMOYTOMLHAK, POMO, KBA/Ipar), MX 1 https://m.eds00.ru/8867209c
MPU3HAKHU U CBOMCTBA — )
bubnunorexa LIOK
! Tpanets . https://m.eds00.1u/88672358
8 PaBHOOOKAS U IPAMOYTOIBHAS TPAIIEINH 1 Bubmiorexa LIOK
PAMOYE pariett https://m.eds00.ru/8867252¢
9 PaBHOOOKAs ¥ MPSAMOYTOIBHAS TPATICIIIH 1 bubmmorexa HOK

https://m.eds00.ru/88672858



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

but6mmoreka [IOK

10 Merox ynsoettitst MeAatbt https://m.edso0.ru/88672b14
11 LlenTpanbHast CHMMETPUS BH6H_HOTeKa 0K
https://m.edso0.ru/88672b14
12 KonrponsHas pabora o teme Bu6muoteka [JOK
"UeThIpEXyroabHUKH" https://m.edso00.ru/88672c9a
13 Teopema ®aneca u Teopema o bubmuorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 CpenHsist TMHUS TPEYroJibHUKa BH6H_HOTeKa LIOK
https://m.edso00.ru/88672e0c
15 CpenHsist TMHUS TPEYroJibHUKa BH6H_HOTeKa HOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS EH6H_HOTeKa HOK
’ https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHss TUHUSA Bubmorexa LHOK
’ https://m.eds00.ru/88673064
18 [IponopuroHalIbHBIE OTPE3KU bubmmorexa [IOK
https://m.eds00.ru/88673794
19 [IpornopuiroHabHbBIE OTPE3KU BH6H_HOTeKa LOK
https://m.eds00.ru/88673794
20 LleHTp Macc B TpEYTroIbHUKE BH6H_HOTeKa HOK
https://m.eds00.ru/886738fc
bubnmnoreka HOK
21 Tonobusie TpeyrompimKy https://m.edscﬁ).ru/88673a78
22 Tpu npusHaka nogo0ust TpEeyroJbHUKOB bubmorexa HOK
https://m.edso00.ru/88673bae
23 Tpu npuzHaka mogo6us TpeyroJbHUKOB bubmmorexa [IOK
https://m.eds00.ru/88673d52
24 Tpu npusHaka nogo0ust TPEeyroJbHUKOB bubmorexa IOK
https://m.eds00.ru/8867400e
25 Tpu npuzHaka mogo6us TpeyroJbHUKOB
26 [Ipumenenue mogooust NP perieHUH
MPAKTUYECKHX 3a/1a4
27 Kontponbras padota mo teme "[logooHbIe bubnuorexa [JOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
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https://m.edsoo.ru/88672e0c
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https://m.edsoo.ru/88672358
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https://m.edsoo.ru/8867400e

TPEYTrOJbHUKHU" https://m.edso0o.ru/8867445a
28 CBolicTBa 1IOIA/Ied T€OMETPUUECKUX bu6nmoreka [IOK
buryp https://m.edsoo.ru/886745fe
29 DopmyJibl 1J1s1 TUIOIIAIA TPEYTOJIbHUKA, bubmuorexa [JOK
napaJuienorpaMmma https://m.eds00.ru/88674860
30 @opMyIbl IS IUIOIIAAHA TPEYTOJIBHUKA, Bu6muoteka [JOK
napajuieiorpaMma https://m.edso0o.ru/88674a22
31 DopmyJibl )18 TUIOIIAIA TPEYTOJIbHUKA, bubnuorexa [JOK
napasuiesiorpaMma https://m.edsoo.ru/88674a22
32 @opMyIIbl IS IUIOIIAINA TPEYTOJIBHUKA, Bu6moteka [JOK
napajuiesiorpaMma https://m.eds00.ru/88675288
33 DopmyJIbl IS TUIOLIAANA TPEYTOJIbHUKA, bu6nmorexa LIOK
napaJuiesorpaMmma https://m.eds00.ru/8867542c
34 Brruncnenue miuomaaei ciaoxkHbIX GUryp EH6H_HOTeKa HOK
https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aroit Oymare E:tIS;I:?/(;:.GGI;aSCI;E).OrIJ/8867 4736
36 [Tnomaau nogo6HBIX GUryp
37 [Tnomaay mogoOHBIX GuUryp
38 3aa4uu ¢ MPaKTUICCKUM COJICPKAHHEM BH6H_HOTeKa HOK
https://m.eds00.ru/88675558
39 3ajaun ¢ IPaKTUYECKUM COJEPKaHUEM BH6H_HOTeKa [OK
https://m.eds00.ru/88675684
40 Pemienue 3aga4 ¢ mOMOIbI0 METOAA bubnmorexa LIOK
BCIIOMOTATEJILHON IIOIAIH https://m.edso0.ru/88674190
41 KonTponbnas pabota mo Teme "Ilnomans" BH6H_HOTeKa HOK
https://m.eds00.ru/8867579¢c
42 Teopema [Iudaropa u e€ npumeHenue E:IIS::I;I/%T.G;}Z(%E)?‘EISS 675918
43 Teopema [Iudaropa u e€ npumeHenue Egg;l;l/(r)nTiaKdas(])i?’ISISS 675918
44 Teopema [Tudaropa u e€ npumeHeHme Egg;ﬁ;;é;%gﬁﬁls%mabc
45 Teopema I[Tudaropa u e€ npuMeHenue



https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
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46

Teopema [Tudaropa u e€ npumeHeHme

OrnpezenieHne TPUTOHOMETPUUECKUX
(GyHKIUI OCTPOro yria npsiMoyTroJIbHOTO

47 TpEyroJIbHUKA, TPUTOHOMETPUIECKHUE bubmmorexa [IOK
peyr > TP P https://m.eds00.ru/88675d32
COOTHOILIEHUS B IIPSAMOYTOJIEHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO bubmmorexa [IOK
P P A https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KonTponbnas padora no teme "Teopema Bbu6motreka [JOK
IMudaropa u Havaga TPUroHOMETPHK" https://m.edsoo.ru/8a1407e8
52 Brniucannsle v LIEHTpanbHbIE YIIbl, YTOJ bubnuoreka [IOK
MEKIy KacaTeIbHOM U XOpIoi https://m.edso0.ru/8a1415b2
53 BnucanHublie 1 IEHTpaIbHBIE YIUIBI, YIOJI Bbu6moteka [JOK
MEKIy KacaTeabHOM U XOpI0i https://m.edso0.ru/8a141940
54 BrucanHbie U LIEHTPAIbHBIE YIUIBI, YTOJI bubmuoreka [IOK
MEK1y KacaTeabHOM U XOpIoi https://m.edso0.ru/8a141b34
55 VYTIibl MEeXAYy XOpJaMu U CEKYIIUMHU
56 VYTIbl MEXAY XOpAaMU U CEKYIIUMU
SO — Bubmiorera LIOK
SPEXYT ’ P https://m.edso0.ru/8a140f86
CBOICTBa
I — Bubmorera LIOK
SPERIE ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
A — uGmrorexa LOK
PIPEXyT ’ P https://m.edso0.ru/8al416d4
CBOICTBa
IIpumeHeHne CBOMCTB BIMCAHHBIX U
60 OTMCaHHBIX YETHIPEXYTOIHHUKOB TIPU
pELIEHNN T€OMETPUYECKUX 3a/1a4
61 [IpumeHeHne CBOMCTB BIIMCAHHBIX U

OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
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PEIICHUU I'€COMCTPHUYCCKHUX 3aJa4

62 B3anmHoe pacnosiokeHue AByX 1 bubmuorexa [JOK
OKPYKHOCTEH, 00IIMe KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
. bubnmnoreka HOK
63 Kacariue okpyxnocteit . https://m.edscIJlo.ru/8a1410a8
8 oxpymmoens Brucaniie n omicame ) ) Bubmorera LIOK
e — https://m.edsoo.ru/8a141c88
65 IToBTOpEHME OCHOBHBIX IIOHATHI U METOJOB 1 Bu6muotexa [JOK
KypcoB 7 u 8 KiaccoB, 00001IcHHUE 3HAHU https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnnorexa [JOK
KypcoB 7 u 8 Ki1accoB, 00001ICHHE 3HAHUI https://m.edsoo.ru/8al4lefe
67 HroroBasi koHTpoIbHAs paboTa 1 1 ]f?:tIS;I:I;/(r)]:.CGI;aSC])_E).OrIlJ{/Sal 42368
68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnnorexa [JOK
KypcoB 7 u 8 Ki1accoB, 0000IICHNE 3HAHUI https://m.edsoo.ru/8al420ac
OBILIEE KOJIMYECTBO YACOB I1O 68 6 0
I[TPOTPAMME
9 KJIACC
N KoanuecTBo 4acos Jara JJIeKTpOHHBbIE LU (PPOBHIE
o/ Tema ypoka Beero Kontpoabubie IIpakTnyeckue w3ysenus o0pasoBaTejbHbIe
padoThI padoTbI pecypchl
1 Ornipenenienre TPUTOHOMETPUIECKUX 1 bubnuoteka [JOK
¢bynkuuit yriaos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopMyIIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 BH6H_HOTeKa HOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa HOK
https://m.edsoo.ru/8al142d5e
6 Teopema cuHycOB 1 bubmmorexa [IOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHycOB 1



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a

Teopema cuHyCOB

9 HaxosaeHue JuIMH CTOPOH U BEIMYUH YIJIOB bubmumoreka [IOK
TPEYroJbHHUKOB https://m.edsoo.ru/8a1430b0
10 Pemienune TpeyronbHUKOB bubmorexa LHOK
https://m.edso0.ru/8al42ac0
11 Pemenue TpeyroibHUKOB bubmorexa [IOK
https://m.edso0.ru/8al42ac0
12 Pemenue TpeyroiabHUKOB bubmmorexa [IOK
https://m.edsoo.ru/8al42ac0
13 Pemenune TpeyronbHUKOB bubmorexa LHOK
https://m.edso0.ru/8al42ac0
14 [IpakTnyeckoe NpUMEHEHNE TEOPEM CUHYCOB bubnnorexka [HJOK
U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHyeckoe MpruMeHEeHHEe TEOPEM CHHYCOB
U KOCUHYCOB
16 KoHTposbHas pabdora o teme "Pemienne bubnunoreka [JOK
TPEYroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTie o npeodbpazoBaHuy MOAO0US Eggi?/(;;.eelazi?}lf@al 433h0
18 CoOTBETCTBEHHBIE HJIEMEHTHI 1T01I00HBIX bubnuoreka [IOK
duryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI IOJJOOHBIX
buryp
| T W s s B LOK
. https://m.edsoo.ru/8a14406e
CEKYILHX, TEOPEMA O KBaJApaTe KacaTeIbHOMI
2 ropena o mpomerenm ompenon BuGmiorexa LIOK
. https://m.edsoo.ru/8al441a4
CEKYILHX, TEOpPEMA O KBapaTe KacaTeJIbHOU
p | aupes o pon s B LOK
. https://m.edsoo.ru/8al442da
CEeKYILIHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
23 [IprumeHeHue TeopeM B pelICHUU bubmuorexa [JOK

TCOMCTPHUICCKUX 3aaaYd

https://m.edso0.ru/8a143f06



https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

24 [IpruMmeHeHue TeopeM B pelICHUU bubmuorexa [JOK
reOMETPUYCCKUX 33134 https://m.edsoo.ru/8a1443fc
o5 [Ipumenenue TeopeM B pelIeHUU bubmumorexa [IOK
rEOMETPHYUECKUX 3a1a4 https://m.edso0.ru/8a144578
KontposbHas Ta 10 TEM
26 "lfipeggg%(;aifeoniﬂo%nz. le\/IeTpI/Iqe(:KI/Ie bubmorexa LIOK
" https://m.edsoo.ru/8al447a8
COOTHOIIIEHUS B OKPY>KHOCTH
27 Ornpenenenne BeKTOpoB. Ou3nueckuii u bubnmoreka [JOK
FEOMETPHUYECKUI CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
o8 CiioxeHue ¥ BBIUNTaHUE BEKTOPOB, bubnnoreka [JOK
YMHOXXCHHE BEKTOpA Ha YKCIIO https://m.edsoo.ru/8al44a8c
29 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOXEHHE BEKTOpA Ha YKCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
31 Pa3noxeHne BekTOpa 1o 1ByM
HEKOJUTHHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmorexa HOK
https://m.edsoo.ru/8al44fbe
CkanspHoe Mpou3BeIeHUE BEKTOPOB, €r0 bubnmnoreka [JOK
33 )
NPUMEHEHHE JIJIsl HAXOXK/ICHHS JUTHH U YTJIOB https://m.edso0.ru/8a14539c
CxkansipHO€ MPOU3BEIEHUE BEKTOPOB, ET0O bubnuorexa [JOK
34 .
IPUMEHEHHE JIJIsl HAXOXK/ICHUS JUTHH U YTJIOB https://m.edso0.ru/8a14550e
35 Pemenue 3a/1a4 ¢ moMoIs0 BEKTOPOB bubmorexa [IOK
https://m.edsoo0.ru/8al44c3a
36 Pemienne 3agau ¢ noMoI1bI0 BEKTOPOB bubmmorexa LJOK
https://m.edsoo.ru/8a1458c4
37 [TprMeHeHre BEKTOPOB IS PEIICHUS 3a1a9
bu3uKu
" " bubmuorexa [JOK
38 KonTtponpHas padora o teme "BekTopsl https://m.eds00.ru/8al45h08
39 JlexkapTOBBI KOOPIMHATHI TOUEK Ha
TIOCKOCTH
40 YpaBHeHHE NPSMOi bu6mmoreka [IOK



https://m.edsoo.ru/8a1443fc
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https://m.edsoo.ru/8a144a8c
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https://m.edsoo.ru/8a144fbe
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

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

I'eomerpus

PacrioznaBath W3yueHHBIE T€OMETPUYECKHE (DUTYPBI, OMPENCISATh WX B3aUMHOE
pacnosoxeHue, n300paxarb reoMeTpudeckie (QUrypbl, BBHIIOIHATH YEPTEKU IO
YCJIOBUIO 3aJa4u. MI3MepsATh TMHEWHBIE U YIJIIOBbIE BEIWYUHBL. PemaTe 3a1aun Ha
BBIYMCIICHHUE JIJIMH OTPE3KOB U BEJIUYHH YIJIOB

6.2

6.3
6.4

Jenatp rpyOyro OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIMYUH MPEAMETOB B PEATbHOM
YKU3HU, Pa3MEpPOB MPUPOJHBIX 00bEKTOB. Paznuuarh pazMepsl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI

Ctpouth 4epTeKH K FeOMETPUUECKUM 3a/1a4aM

ITonp30BaThCs IMPpU3HAKaMH1 PaBCHCTBA TPCYTrOJIbHUKOB, UCIIOJIb30BATh IPHU3HAKU U
CBOMCTBaA paBHO6CI[peHHBIX TPEYTrOJIbHUKOB IIPpH PCHICHUHU 3a/1a1

6.5

6.6

6.7

[TpoBOIUTH JIOTHYECKUE PACCYXKJICHUS C HCIOJIb30BAaHHEM TI'€OMETPHUCCKUX
TeopeM

[lonp30BaTbCcsi NPU3HAKAMU  PABEHCTBA  MPAMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM  MeIMaHbl, IPOBEAEHHOM K THUIOTEHY3€  IPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEILICHUY F'€OMETPUYECKUX 3a1a4

OnpeznensaTs napaiesIbHOCTh MPSMBIX C ITOMOIIBIO YTJIOB, KOTOpbIE 00pa3yer ¢

HUMH cekymias. OnpenensTh MapajuleIbHOCTh MPSIMBIX C MOMOIINBIO PaBEHCTBA
paccTOSTHUM OT TOYEK OJIHOM MPSMOM IO TOUEK IPYroi mpsMoi

6.8

Penrate 3amauyun Ha KiaeT4aTOM 6yMare

6.9

[TpoBOIUTH BBHIYMCIIEHUS M HAXOAUTh YUCIOBbIE U OYKBEHHBIE 3HAUEHHs YIJIOB B
F€OMETPUUYECKHUX 33a7a4ax C HCIOIb30BAHHEM CYMMBI YIJIOB TPEYrOJBHUKOB WU
MHOTI'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH IEPECeUEHUM JABYX
NapaJuIeIbHBIX NPSIMBIX CEKyllel. Pemare npakTuyeckne 3a1aui Ha HaXOKICHUE
YIJI0B

6.10

Bimagers NOHATHEM T'E€OMETPUYECKOIO MeCTa TOYEK. YMETb OIpPENeiATh
OMCCEeKTpUCY yIila U CEpeAMHHBIN MEePIEeHANKYIISP K OTPE3KY KaKk FeOMeTpUUYECKre
MeCTa TOUEK

6.11

DopmyIUpOBaTh OINpPEIAEIEHUs] OKPYKHOCTH M Kpyra, XOpAbl M JuUaMerpa
OKPYKHOCTH, MOJIb30BaThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOMCTBA MPHU
pELIEHNUH 3a1a4

6.12

BrmaneTte NOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJIBHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. Ilomp3oBaTbes akTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYrOJIbHUKA TEPECEeKaloTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIHHHBIC
NEPIEHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

BJ'IaI[eTL MOHATHUEM KacaTeIbHOH K OKPY’KHOCTH, II0JIb30BATHCA TCOpCMOﬁ 0
NEPNCHAUKYIIAPHOCTH KacaTelIbHOM U paguyca, HpOBe}IéHHOI‘O K TOYKEC KaCaHHUuA

ITonw30BaThCS HpOCTCfIIHHMPI rCOMCTPUICCKUMH HEPABCHCTBAMH, IMOHUMATh HX
HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHUS C IMOMOLIBIO LHUPKYJIS HU
JIMHENKHA




8 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

6
6.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

I'eomerpus

Pacno3HaBaTth OCHOBHBIE BHUbI t-IGTI:IpéxyI‘OJII:HI/IKOB, nX 5JICMCHTHI, I10JIb30BaThHCA
HX CBOHCTBaMH IIpU pECHICHUH I'COMETPHUICCKUX 3aaa4d

6.2

[IpuMeHsTh CBOMCTBA TOUKH MEPECECUCHUSI MEIUAH TPEYTroJIbHUKA (LIEHTpa Macc) B
pELIEHNH 3a1a4

6.3

6.4

Brnaners monstueM cpeaHel JMHUM TPEYrOJIbHUKA W Tpaleluu, NPUMEHATh UX
CBOMCTBA IIPU pelIeHUHU reomerpuueckux 3anad. [lonp3oBarscs Teopemon daneca
U TEOPEMOM O MPONOPLHOHAIBHBIX OTpE3KaX, HNPUMEHATh MX JJI pELIeHUs
IIPAKTUYECKUX 3a7a4

[IpumeHsaTh npu3HAKU MOAOOMS TPEYrOJbHUKOB B PELIEHUH TE€OMETPUYECKUX
3a1a4

6.5

[Tonb3oBatbess  Teopemoit Iludaropa ansg  pemieHUs TEOMETPUUYECKUX U
npakThuueckux 3aaad. CTpOUTh MAaTeMaTHYECKYI0 MOJENIb B MPaKTUYECKHX
3aJja4ax, CaMOCTOATEIBHO JeNIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTUHBI

6.6

Bimagers HoOHATHAMM — CHUHYCAa, KOCHMHYyca M TaHI€HCa OCTpOro  yria
IIPSAIMOYTOJIBHOTO TPeyrojbHUKaA. 110J1630BaThCA 3TUMHU NMOHATUAMM JJI PELICHUS
[IPAaKTUYECKUX 3a/1a4

6.7

6.8

6.9

Beruucnsate (pa3audHbIMH - CIOCOOaMH) IUIOLIAAL TPEYroJbHUKA W IUIOIIAIN
MHOTOYTOJIbHBIX  (GUryp (MONB3yACh, T/A€ HEOOXOAUMO, KAIbKYISATOPOM).
[TpuMeHSTh MOTYYCHHBIC YMEHUS B IPAKTHUSCKUX 3a/1a4axX

BitaeTs MOHATHAMM BIMCAaHHOTO U LEHTPAIBHOIO YTIJla, UCIIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, YIrjJaX MexAy XopAaMu (CeKyIlMMH) U YyIjie MexIy
KacaTeJIbHOM U XOPAOHW IPU PEIICHUH F'€OMETPUUYECKUX 3a/1a4

Biamerp mNOHATHEM ONMCAHHOTO YETBIPEXYIOJBHHUKA, NPUMEHSATh CBOMCTBA
OIIMCAaHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

6.10

[TpuMeHATh TMONMy4YEHHbIE 3HAHUS HAa NPAKTUKE — CTPOUTh MaTeMaTHYecKHue
MOJIENN JIJIS 33/1a4 peaTbHOW KHU3HH U IPOBOUTH COOTBETCTBYIOIINE BHIYHCIICHHUS
C MpUMEHEHHEeM NOJO00Ms M TPUTOHOMETPHM (IOJIb3YSCh, TJ€ HEOO0XOAMMO,
KaJIbKYJIITOPOM)

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUUECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJAUTH C UX MOMOUIBIO
pa3iIuyHbIC JJIEMEHTBI IIPSIMOYTOJIBHOTO TpEYroJIbHUKA («pemenne
IPSIMOYTOJIBHBIX ~TPEYroJIbHUKOB»). HaxonuTe (C MHOMOIIBIO KaJbKyJIATOpPA)
JUIMHBI U YTJIBI 1711 HETAOJUYHBIX 3HAUYCHHUH

6.2

ITonap30BaThCs (I)OpMyJ'IaMI/I NpUBCACHHA W OCHOBHBIM TPUTOHOMCTPUUCCKHUM
TOXACCTBOM JIsI HaXOXJICHUA COOTHOIICHUM MCXKAY TPHUTOHOMETPUYCCKUMU
BCJINMYHUHAMH

6.3

Hcnonp3oBarh T€OpEMBI CHHYCOB M KOCHUHYCOB Ul HAXOXKACHUS Pa3IMYHBIX
JJIEMEHTOB TPEYroJbHUKA («pEelIeHUEe TPEYroJbHUKOBY»), MPUMEHATh HX IMpHU




PEHICHUH T'€COMECTPUYICCKUX 3ada4

6.4

Brnagers moHsATHAMH TpeoOpa3oBaHUS MOAOOWS, COOTBETCTBEHHBIX JJIEMEHTOB
nogo0HbIX ¢uryp. ITomp3oBaThcst CBOWCTBaAMM MOAOOMS MPOU3BOJIBHBIX (QHUTYD,
YMETh BBIYHCIATH JUIMHBI M HAXOMUTh YIJIBI Y MONOOHBIX ¢uryp. IIpumeHsTs
CBOWCTBA TOJOOMS B TNPAKTUYECKUX 3a/a4ax. YMEThb NPUBOJIUTH TNPHUMEPHI
MoA00HBIX (PUTYp B OKpYKAIOLIEM MUPE

6.5

ITonap30BaThCs TCOpEMaMu O IPOU3BCACHUU OTPC3KOB XOpA, O HNPOU3IBCIACHHUU
OTPE3KOB CCKYLIUX, O KBaApaTe KacaTeJIbHOM

6.6

[Tonp3oBaTbcss BEKTOpaMH, TIOHUMATh UX T€OMETPUUECKUI U (PU3HMUECKUIl CMBICI,
OPUMEHATh MX B PEIICHHUH TeOMETpUYecKHX W (u3ndeckux 3amad. [IpumeHsTh
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB [l HAXO0XKICHHS IJIUH U YIJIOB

6.7

6.8

6.9

ITonw3oBaThCsA METOJAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPHUMCHATH €ro B PCIICHHUU
TCOMCTPHUICCKUX U NTPAKTUYICCKHUX 3a1a4

Bnagers noHATHUAMYU NIPaBUIIBHOIO MHOTOYIOJIbHUKA, JUIMHBI OKPY>KHOCTH, JIJIUHBI
JIyTU OKPYKHOCTH M PaJMaHHON MEphl yria, yMETh BBIYUCIIATH IUIOLIAAL Kpyra U
ero yacrei. [IpuMeHsATh noyuyeHHbIE YMEHHUS B IPAKTUYECKHUX 3a]1a4ax

Haxoaute ocu uiau EHTPbI CAMMETPUN (DUTYD, IPUMEHSTH ABMKEHHS TNIOCKOCTH
B [IPOCTEMIINX CIIyYasix

6.10

[IpuMeHSATh TONYyYCHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMaTHYECKHUE
MOJICIN JIJIS 33/1a4 PEalIbHOM KU3HH U IPOBOIUTH COOTBETCTBYIOIINE BBIYMCICHHS
C MPUMEHEHHEM MOJ00MS W TPUTOHOMETPUYCCKHX (QYHKIHHA (TIOIB3YSCh, TJIE
HEO00X0IUMO, KaJIbKYJIATOPOM)

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS

6 I'eomeTpus
HauvanpHele nonsTus reomerpuun. Touka, mpsmas, OTpe3OK, Jyd. Yrod. Buasl yrios.

6.1 BeprukansHele M CcMmexHbIe yribl. buccektpuca yria. JIomMaHas, MHOTOYTOJbHUK.
[TapamienpHOCTh U NEPNEHIUKYISIPHOCTD MIPSIMBIX

6.2 Cummerpuunble  ¢gurypsl. OCHOBHBIE CBOiicTBa oceBoi cuMMeTpuu. Ilpumepsr
CUMMETPHUU B OKPYKAIOIIEM MHUDE

6.3 OcCHOBHBIE MOCTPOEHUS C IMOMOLIBI0 IUPKYIS M JuHeiku. TpeyronbHuk. BricoTa,
Me/iMaHa, OMCCEeKTpHCa, UX CBOMCTBA

6.4 PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyrojibHUKA

6.5 CpoiicTBa W TMpHU3HAKU paBHOOEIPEHHOro TpeyronbHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CBolicTBa U MPU3HAKY NapauIeabHbIX NpsAMbIX. CymMma yrioB TpeyrosibHHUKa. BHenHue
YIJIbl TPEYTOJIbHUKA
IIpssMoyronbHBIA TpeyroJbHUK. CBONCTBO MEIMAHBI MPSMOYTOJIBHOIO TPEYTOJIBHUKA,

6.7 NpOBEAEHHONW K runoreHyse. IIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM B 30°
HepaBeHcTBa B Te€OMETpHMH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE

6.8 JOMaHO#, TeopeMa o OonblieM yrie W OOJbIIed CTOPOHE TPEYTrOJbHHKA.
[leprnieHauKyNIp M HAKIOHHAS

6.9 I'eomeTpuyeckoe MecTO TOYEK. bucceKkTpuca yria W CEepelIMHHBIA MEPIEeHIUKYISAp K
OTpE3KYy KaK F€OMETPUYECKHE MECTA TOUEK

6.10 OKpyKHOCTb M KpYI, XOpAa M JuaMeTp, UX cBoWcTBa. B3aumHoe pacnonoxeHue




OKpYXHOCTH U npsiMoil. KacarenbHas v cekyIasi K OKpy>KHOCTH

6.11 OKpyKHOCTb, BIMCAHHAs B yrosl. BoucaHHas 1 onucaHHasi OKPY>KHOCTH TPeyrojJbHHUKa
8 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS
6 I'eomerpus
6.1 YetelpéxyroapHuku. [lapannenorpamMM, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronbHUK, poMO, KBaZpaT, UX MIPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHoOOKast Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsmoyroapHas Tpanenus
6.4 Merton ynBoenusi meauanbl. LlenTpanbHas cummerpusi. Teopema Paneca u Teopema o
MPONOPIMOHATIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TpeyroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [TogoOue TpeyrobHUKOB, Ko duimeHT nogoous. [IpuzHaku mogo0us TPEyroJbHIUKOB.
[Tpumenenne noqo0us MPH PEIICHHH MPAKTUYECKUX 3a/1a4
6.7 DopMyItbl IS TUIOMIAIA TPEYTOJIbHUKA, TapaJieiorpaMma, poMoa 1 Tparenuu
6.8 CpoiicTBa Twiomanei reoMmerpuueckux ¢Guryp. OTHOIICHHWE IUIOMaAeH IMOJTO0HBIX
uryp
6.9 Beruuciienue miomaaei TpeyroJbHUKOB U MHOIOYT'OJIbHUKOB Ha KJIETYaTol Oymare
6.10 Teopema Iludaropa. IIpumenenue teopems! ITudaropa npu pemeHUMH MPaKTHYECKUX
3aza4
CuHyc, KOCHHYC, TaHT€HC OCTPOIO yria HpSMOYIOJIBHOTO TpeyrojbHuKa. OCHOBHOE
6.11 TPUTOHOMETPUUECKOE TOXKAECTBO. Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u
60°
6.12 Briucansble ¥ LEHTpabHBIE YIJIbI, YTOJI MEXJY KacaTeJbHOM U XOpIOH. YTibl MEXIY
XOpJIaMH U CEKYITIMHU
6.13 BrnivcanHble U ONMCaHHBIE YETHIPEXYTOIbHUKU
6.14 B3aumHoe pacnonoxenue IByX OkpyxHocTeil. Kacanume oxpyxsocteil. OOmue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, TaHreic yrioB or 0 1o 180°. OcHOBHOE TPUTOHOMETPHYECKOE
TOXAeCcTBO. POPMYIIbI IPUBEIEHUS
6.2 Pemenne TpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHHYCOB. Pemenue
NPAaKTUYECKHX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB
6.3 [IpeobpazoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 mpousBeneHUN OTPE3KOB XOPJ, TEOPEMbI O NPOU3BE/CHHN OTPEIKOB CEKYLIHX,
TeopeMa O KBaJipaTe KacaTeJabHOU
Bexrtop, mnuHa (MOIyZb) BEKTOpA, COHANpPABIEHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
6.5 HalpaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALMU HAJ|
BeKTOpaMHu. Pa3nokeHne BeKTopa o JBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunats! Bektopa. CkaliipHOE MPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE I HAXOXKICHHS
JUIMH U YTJIOB
JlexapToBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHHs TMPAMOM UM OKPYXHOCTH B
6.7 KOOpJIMHATax, IIepeceYeHne OKPYXKHOCTeH U NpsAMBIX. MeTox KOOpIMHAT U €ro

IIPUMEHEHHE




6.8 [TpaBuUIBEHBIE MHOTOYTOJIBHUKH

6.9 JimHa OKPY’KHOCTH. ['panycHass W paaumaHHas Mepa yriia, BBIYUCIEHHE JJIMH JIyT
OKPYKHOCTEH

6.10 [Tnomans kpyra, ceKTopa, CerMEHTa

6.11 JIBYDKEHUS TJIOCKOCTH M BHYTPEHHUE CUMMETpHH QUTyp (dJIEMEHTapHbIC PEICTABICHHUS).

[TapamtensHb1 nepenoc. IloBopor

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOU OBPA30BATEJIBHOM MPOT'PAMMBI OCHOBHOTI'O OBIIIETO

OBPA3OBAHUA

Kon
NMPoBePSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMs K MPeAMETHBIM Pe3yJIbTaTaM OCBOEHUsI
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30BaHUA HA
ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATHSAMH: MHOKECTBO, MOJMHOYKECTBO, ONEPALMUA HAJ
MHOXECTBaMH; YMEHHE ONEPUPOBATH MOHATHAMU: rpad, CBA3HBIA Tpad, nepeso,
LUKJ, TPUMEHATh MX MPH PELICHUU 33/a4; YMEHHUE MCII0JIb30BaTh Ipaduueckoe
IIPEACTABICHUE MHOXECTB Ul ONHMCAHMS PEAbHBIX IPOLECCOB U SIBICHUM, IpU
pELICHUH 3aJiay U3 IPYTUX YYeOHbIX IPEIMETOB

VYMmenue  onepupoBaTh  MOHSATHUSMHU:  ONpEIEICHHE, aKCMoMa, TeopeMma,
JI0KA3aTeJIbCTBO; YMEHUE DPACIIO3HABATh HMCTUHHBIE W JIOKHBIC BBICKA3bIBaHUS,
MPUBOJIUTh MPUMEPHI U KOHTPHPHUMEPHI, CTPOUTH BBICKA3BIBAHUSI M OTPHUILIAHUS
BBICKQ3bIBaHUH

YMeHHe OonepupoBarh MOHATHAMHU: HATypaJbHOE YHUCIO, IIPOCTOE U COCTaBHOE
YKCII0, JEIMMOCTh HATypalbHBIX YMCEJ, NPU3HAKU ICIMMOCTH, LIEJIO€ YHUCIIO,
MOJyJIb YHCIIa, OOBIKHOBEHHAs APOOb M JECSATHYHAs ApOOb, CTaHAAPTHBIN BUJ
YuCia, PALMOHATIBHOE YHCIO, HMPPALMOHAIBHOE YHCIO, apUpMETHUYECKHH
KBaJIpaTHbI KOpPEHb; YMEHHE BBINOJHATH JNEHCTBUS C YMCIAaMH, CPaBHUBATh U
yHOpSAOYMBATh YHUCHA, NPEACTABIATH 4YHCIA HAa KOOPAWHATHOM MpsSMOH,
OKPYIJIATh YMCIIA; YMEHUE JENIaTh IPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUN

YMeHue onepupoBaTh MOHATHUSIMH: CTENEHb C  LEJNbIM  IIOKa3aTelieM,
apu@MeTHuuecKuil KBaJpaTHBI KOpPEeHb, MHOTOUIEH, airedpanyeckas IpoOb,
TOKJECTBO; 3HAKOMCTBO C KOpPHEM HAaTypalbHOIl CTemneHu Oojbllle €IUHMIIbI;
YMEHHE BBINOJIHATH pacu€Tel Mo ¢GopMmysaM, npeoOpa3oBaHMs LENbIX, APOOHO-
paLMOHATIBHBIX BBIPAXEHUN U BBIPAKEHHHM ¢ KOPHSAMH, pa3jIOKeHHEe MHOTrOYJIeHa
Ha MHOXXHTEIIM, B TOM YHCIIE C UCTIIOIh30BaHUEM (POPMYI Pa3HOCTH KBaJIpaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHe OnepupoBaTh IMOHATHUAMH: YHUCIOBOE PAaBEHCTBO, YPaBHEHHE C OJHOU
IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOHM; yMEHHE
pelaTh JMHEHHbIE U KBAJIpaTHbIE YpaBHEHUs, IPOOHO-paAIlMOHAIbHBIE YPaBHEHUS
C OJIHOM NIEPEMEHHOM, CHCTEMBl JBYX JIMHEHHBIX YpaBHEHUH, JIMHEWHbIC
HEpaBEHCTBA U X CHUCTEMBI, KBaJlpaTHbIE U APOOHO-pallMOHATILHBIE HEPABEHCTBA C
OJIHOW NEPEMEHHOW, B TOM YHCIIE MPU PEIIEHUH 3a1ad U3 APYIHMX IMPEIMETOB U
IIPAaKTUYECKUX 3a7a4; YMEHHME UCIOJIb30BaTh KOOPAMHATHYIO INPIMYH0 U
KOOPJMHATHYIO IJIOCKOCTH I U300paKeHUs pellieHui ypaBHEHU, HEPAaBEHCTB U
CUCTEM

YMeHnue onepupoBath MOHATUAMU: GYHKIUS, TpaduK GYHKIUH, HYIH (YHKIIHH,
MPOMEKYTKH  3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH  BO3pacTaHUs, YOBIBaHUS,
HauOoJblllee W HaWMEHbIee 3HA4YeHUs (YHKIMH, YMEHHE OIEepUpPOBaThH
MOHATUSMH: TIpsAMasi TPOIMOPIIMOHATLHOCTh, JUHEHHAs (YHKIWS, KBaJpaTHIHAsS
byHKIMA, oOpaTHas NPOMOPIHOHANIBHOCTh, Mapabona, THumepOoaa; yMEHUE
CTpouTh rpaduku (PyHKITMH, UCTIOIB30BaTh TpadUKH VISl OMPEJCICHUS] CBONCTB




MPOLIECCOB U 3aBUCUMOCTEH, JUIsl PEeIeHHUs 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB
U pealbHOW JKM3HM; YMEHHE BbIpaXaTh (HOpPMYIaMU 3aBUCUMOCTH MEXITY
BEJIMYMHAMU

YMeHue omnepupoBaTh MOHSTUSIMH: IOCIEIOBATEIBHOCTh, apupMeTuyeckas u
reoMeTpHuyecKas IIPOrPECcCui; yMEHHE UCII0JIb30BaTh CBOICTBa
nocieaoBaTenbHOCTEHN, (OPMYIIBI CyMMBI U OOILEro YieHa MpU PEIIeHUH 3a/1ay, B
TOM YHCJIE 3324 U3 APYTUX YYEOHBIX MPEIMETOB U peabHON KU3HU

YMeHue penats 3a/1a4 pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOILIEHTHI, TOJIU U YacCTH,
JBIDKEHUE, padoTy, IeHy TOBApPOB M CTOMMOCTb MOKYIIOK U YCIIYT, HAJIOTH, 331a4H
U3 00JacTH YIpaBlieHUs JHYHBIMH M CEeMEHHBIMM (PUHAHCAMHU); YMEHHUE
COCTaBJISITh BBIPAXKEHMSI, YPaBHEHHs, HEPABEHCTBA U CHUCTEMBI IO YCIIOBHUIO
3aJa4uM, HMCCIEAOBaTh IOJYyYEHHOE pELIEHHUE W OLIEHHWBATh MPaBIONOJO00OHOCTh
IIOJIyUYEHHBIX PE3YyJIbTATOB

YMeHue omnepupoBaTh MOHATHAMHU: (Urypa, TOUYKa, OTPE3OK, MpsMas, Iyd,
JOMaHas,  yroj, MHOIOYIOJbHHMK, TPEYIOJIbHUK, DPABHOOEIPEHHBIH U
PaBHOCTOPOHHUI ~ TPEYrOJbHUKH, IPSIMOYTOJIbHBIA TPEYroJIbHUK, MEIuaHa,
OuccekTpuca M BbICOTA TPEYrOJNbHUKA, YETBIPEXYrOJIbHUK, Mapajliesorpamm,
pOMO, TPSAMOYTOJIBHUK, KBaJApaT, Tparenusi; OKPYKHOCTb, Kpyr, KacaTelbHas;
3HAaKOMCTBO C INPOCTPAaHCTBEHHbIMU (DUT'YypaMu; YMEHHE pellaTh 3a/adyd, B TOM
YUCJI€ U3 NOBCEAHEBHOM >KU3HU, HAa HAXOXKICHUE T€OMETPUYECKUX BEIMYHUH C
IPUMEHEHUEM M3YUYEHHBIX CBOUCTB GUTyp U (hakToB
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YMeHue onepupoBaTh NOHATHAMU: PaBEHCTBO (DUT'YpP, PAaBEHCTBO TPEYTOJbHUKOB,
[ApAJUIEIIBHOCT M MEPIEHAUKYIAPHOCTh MPAMBIX, YroJl MEXAYy IpsAMBIMH,
NEepIEHIUKYIApP,  HAKJIOHHAsA, MpoeKuus, mnopobue  Quryp, 10a00HbIE
TPEYTrOJIbHUKHA, CUMMETPUS OTHOCUTEJBHO TOYKM M  IPSAMOM; yMEHHE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHUIO M mojo0ue ¢uryp, napamienbHOCTh U
NEePHEHAUKYIISIPHOCTD IIPSIMBIX B OKPYKarOLIEM MUPE

YMeHue ornepupoBaTh MOHSITHSAMU: JUIMHA, PACCTOSHUE, yroyl (BeTWYMHA YrIiia,
CUHYC U KOCHHYC YIJla TPEyroJIbHHMKA), IJIOIIa/lb, YMEHUE OIICHUBATh pa3Mephl
MPEAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHATH (hOPMYIIbI
MEpUMETPA Y IUIOLIAJA MHOIOYI'OJIbHUKOB, [UJIMHBI OKPYXXHOCTH M IUIOLIAIA
Kpyra, o0ObeMa TMPSAMOYTOJIBHOTO TMapajuieNieNuIeia; YMEHHE MPUMEHSThH
MPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIroOJIbHUKA,
teopemy [ludaropa, TpuroHoMeTprUdeCKue COOTHOIICHUS JIJIsi BEIUUCICHUS JUIHH,
pPacCTOSAHUH, TIIOIIAIEN
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YMmeHue n300paxars IIIOCKUME (UIYpbl M MX KOMOMHAIMH, MPOCTPAHCTBEHHBIE
¢Gurypel OT pyKH, C TMOMOUIbIO YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY HJIM CUMBOJIBHOMY ONMCAHUIO

YMeHune omnepupoBarh IOHATHSAMH: MNPSAMOYIOJbHas CHCTEMa KOODPJHHAT;
KOOPJAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHNE BEKTOPA HA YHUCIIO,
CKAIIPHOE TPOU3BEACHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHl U
KOOPAMHATHI I NPEACTABICHUS NAaHHBIX M PEIICHUS 3a1a4, B TOM YHCIE U3
JIPYTUX Y4EOHBIX MIPEIMETOB U peaIbHOM JKU3HU

YMeHne omnepupoBaTh IOHATHSIMHU: CTOJIOMKOBBIE M KPYrOBBIE JHarpamMMBbI,
TaONUIBI, CpeqHee apupMeTHUecKoe, MeauaHa, Hauboiblllee W HAaUMEHbIIee
3HAYEHMsI, pa3Max YHCJIOBOTO HAaOOpa; yMEHUE HM3BIIEKaTh, MHTEPIIPETUPOBATH U
peoOpa3oBbIBaTh HHGOPMAITUIO, TPEICTABICHHYIO B TA0JIMUIIaX M HA TUarpammax,
OTpaXXarolllyl0 CBOWMCTBA W XAPAKTEPUCTHUKU PEAJBHBIX IMPOLECCOB MU SIBICHUM;
YMEHHE PACIIO3HABATh U3MEHUMBBIE BEJIUYUHBI B OKPYKAIOIIEM MHUPE
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YMeHue oneprupoBaTh MOHATUSAMU: CIIyYalHBIN OMBIT (CIyYalHbIN HKCIIEPUMEHT),
3JIEeMEHTapHOEe COOBITHE (3JIEMEHTapHBIM MCXO0J) CIy4yallHOro OIMbITa, Ciy4yaiiHoe
COOBITHE, BEPOSITHOCTb COOBITHS, yMEHHE HaXOJIUTh BEPOSTHOCTH CIIy4ailHBIX




COOBITHI B OMBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH; YMEHUE
pemaTh 3a7adyd METOJOM OpPraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM
IpaBWJia YMHOXEHHS; YMEHUE OIICHHBATh BEPOSTHOCTU PEANbHBIX COOBITUH U
SIBJICHU, TIOHUMATb POJIb MPAKTHYECKH IOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITUI
B OKpYXKalolleM MHUpPE U B JKU3HU; 3HAKOMCTBO C TIOHSTHEM HE3aBHCHMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl M €ro poJbl0 B MAacCOBBIX
SIBIICHUSX
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VYMeHue BbIOMpaTh NOAXOAALIMM M3Y4EHHBIH METOJ Ul peIIeHus 3ajaud,
IIPUBOAUTH IIPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOJAE U KU3HH,
pacro3HaBaTh IPOSIBJICHHE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, OIMCBIBATH
OTJZICJIbHBIE BBIIAKOLIUECS PE3YJIBTATHI, IIOJIYYEHHBIEC B XOJE Pa3BUTH MATEMATUKU
KaK HayKy, IPUBOJIUTH NPUMEPBI MAaTEMaTHMYECKUX OTKPBITUH M MX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON UCTOPUHU

IHEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA OI' IO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
1 Yucna v BBIYUCICHUS
11 HarypanbHsle u nensie yncia. [Ipu3Haky JeMMOoCTH HEbIX YUCell
1.2 OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE TEPHOANICCKHIE APOOH
1.3 Parmonanbheie uncia. ApupMeTHuecKue onepanyy ¢ paloHAIbHBIMA YACIaMU
1.4 JlelicTBUTENbHBIE YUCIa. APH(PMETHIECKHE ONIEPALIUH C ACHCTBUTEILHBIMHU YUCIAMH
15 HpI/I6JII/I>1<éHUHbIe BBIUUCIICHUsI, NIPAaBUJa OKPYIJEHMs, NPUKUIKA M OLEHKAa pe3yibTaTra
BBIYUCIICHUI
2 Anrebpanyeckuie BEIpaKEeHUS
2.1 bykBeHHbIe BbIpaKeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ menbiM mnokaszareneM. CTeneHb C palUOHANbHBIM IoKa3zareneMm. CBoiicTBa
CTEIEHH
2.3 MHorouneHsl
2.4 Anrebpanueckast JpoOb
25 ApI/I(bMeTI/IIIE?CKI/Iﬁ KOpEHb HaTypalbHOM CTeneHu. JleficTBUS ¢ apu(pMETHUECKUMH KOPHSIMHU
HaTypaJbHOH cTeNeHU
3 YpaBHEHUs U HEpPAaBEHCTBA
3.1 Ienbie U 1poOHO-paOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.2 Ienble u 1poOHO-paIOHANIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemenne TekcTOBBIX 3a1a4
4 UYucnoBble OCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATELHOCTEN
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
5 OyHKIMH
Oyukums, crnocoObl 3amaHus ¢yHkuuu. ['paduk dyHkmuu. OO6macTh ompeneneHus u
51 MHOXecTBO 3HaueHMd ¢yHkiuu. Hymu ¢yaxnun. IlpomexyTku 3HAKOMOCTOSHCTBA.
[IpomMexxyTku MOHOTOHHOCTH  (DyHKIHH. MaKCHMyMbl W MHHAMYMBI  (DYHKITHH.
HauOonpiiee 1 HauMeHblllee 3HaYeHUE (PYHKIIUU Ha IPOMEKYTKE
6 KoopannaTsl Ha IpSIMO# U TNIOCKOCTH
6.1 Koopnunathas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TUIOCKOCTH
7 ['eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOCTBa




7.2 TpeyronbsHUK
7.3 MHOTOyTOTbHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4eckux BEITUUYUH
7.6 BekTops! Ha MJIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoskecTBa
8.5 I'padmr
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