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INOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OJMH U3 OCHOBHBIX Pa3AEJIOB IIKOJbHOW MaT€MaTHUKH, UMEIOIIHNN CBOEH
LENBI0 00ECNeYNUTh H3Y4YEeHHE CBOWCTB M pa3MepoB (UTYyp, MX OTHOLICHHA M B3aUMHOE
PacCIIOJIOKEHUE, ONMUPAETCS Ha JIOTMYECKYH0, OKa3aTeNIbHYI0 JHUHUIO. LleHHOCTh u3yueHus
reOMETPHH Ha YPOBHE OCHOBHOTO 00OIIEro 00pa3oBaHMs 3aKJII0OYAETCS B TOM, YTO O0yYaromunics
YUYUTCS NPOBOAUTH JIOKA3ATENbHBIE PACCYKIEHHUS, CTPOUTh JIOTMYECKHE YMO3AKIIOUEHHUS,
JI0Ka3bIBaTh MCTHUHHBIE YTBEPKICHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IMPOBOJIUTH
paccyXeHUs «OT MPOTUBHOI0», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpATHBIE
YTBEPKIACHHUS.

BTtopoii 1enpro U3ydyeHusi T€OMETPUM ABIISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA MpHU
pELIEHNN KaK MaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLINXCS B peaIbHON JKU3HHU.
OOyuaromuiics TOJMKEH HAYYUTHCS ONPEAETUTh T€OMETPUUYECKYI0 (UTYpy, OMHCATh CIOBAMHU
JTAHHBIA 4epTEX WIN PUCYHOK, HAUTH IIJIOIIAIb 3€MEJIFHOI0 yYacTKa, PaCCUUTaTh HEOOXOAUMYIO
JUIMHY OITOBOJIOKOHHOTO Kalensl wiu TpeOyemble pa3Mepbl rapaxka Juis aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpasi, BBIUUCIUTEIbHAS JUHMS B U3yueHUM reomerpuu. [Ipu pemenun 3anad
MIPAKTHUYECKOT0 XapakTepa 00yJaromuiics yYuTcs CTPOUTh MaTeMaTH4YeCKHe MOJAENHU peajbHbIX
JKU3HEHHBIX CUTyallud, MPOBOJWUTH BBIYHUCIEHUS M OLEHUBATh aJCKBATHOCTH I1OJIyYEHHOTO
pe3yibTaTa.

Kpaiine BaxHO NOAUEPKHUBATH CBSA3M T'€OMETPUHU C JPYTMMHU Y4YeOHBIMH HpeIMeTaMH,
MOTHBHpPOBaTh  HCIOJB30BaTh  ONPENEJICHHUS TIEeOMETPUUYECKHMX (QUryp H  TOHATHUH,
JEMOHCTPUPOBATh MPUMEHEHHE TIOJTYYESHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTH CBA3M Hanboiee
SAPKO BUAHBI B TeMax «BekTopb», « TpuroHomerpudeckue COOTHOEHU», «MeTo1 KoopaAruHaT»
u «Teopema [Iudaropar.

VYueOusblii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COACpHKAHMS:
«['eomerpuueckue ¢GuUrypsl M UX CBOHCTBa», «V3MepeHHE Te€OMETPUYECKHUX BEIUYHHY,
«/lekapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «Bektope», «/IBMXKEHUS  IUIOCKOCTH»,
«I[IpeobpazoBanust HOJOOHS.

Ha uzyuyenue yue6HOTO Kypca «I'eomerpus» otBoautcs 204 gaca: B 7 kitacce — 68 gacos (2
yaca B HeJleno), B 8 kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kinacce — 68 yacoB (2 yaca B
HEJIEINI0).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Hauanbnubie nonsitus reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. YTod. Buael yrios.
BeprukanbHele U cMexHble yrabl. buccekrpuca yrna. Jlomanas, MHOrOYroJIbHHK.
[TapanienbHOCTb U NEPIIEHANKYISIPHOCTD IPSIMBbIX.

CummMmerpuunsie purypsl. OCHOBHBIE CBOICTBa 0ceBOi cummMeTpuH. [Ipumepsl cumMMeTpun
B OKpY’aroIleM MHUpeE.

OCHOBHBIE TOCTPOEHHUS C TOMONIBIO [IUPKYJIA U TUHEHKH. TpeyronpHuk. BeicoTa, Menana,
OuccekTpuca, MX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpEyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa M TpU3HAKU pPABHOOEAPEHHOrO0 TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKYU NapajieNbHbIX NpsAMbIX. CyMMa YTIJIOB TpeyrosibHUKa. BHemnHue
YIJIBI TPEYTOJIbHUKA.

[IpstmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHBl IMPSIMOYTOJBHOIO TPEYTOJbHUKA,
MpOBEACHHOW K TuNoTeHy3e. lIpu3Haku paBeHCTBa MNPSMOYTOJbHBIX TPEYTrOJIbHUKOB.
[TpstMOyTONBHBIN TPEYroJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa O OOJIbIIEM yTJIe U OOJIbIIEH CTOpOHE TPeYroJdbHUKa. [lepreHauKysap 1 HaKJIOHHAsL.

I'eomerpuueckoe mecto Touek. buccekrpuca yria U cepeAMHHBIM NEPHNEHIUKYISP K
OTpE3Ky KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyT, XOpJla U JHaMETp, HUX CBOWCTBA. B3anmmHOe pacnosoxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u ceky1ast K OKpy>kHOCTH. OKpy>KHOCTb, BHUCAHHAsI B yTOJI.
Bnucannas u onvcaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

YerslpéxyroapHuku. llapamnenorpamm, e€ro npusHaku M CBOWMCTBA. YacTHbIE cilydau
napajIesiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), WX NpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, €€ CBOMCTBa U npu3Haku. [IpsimoyrosbHas Tpaneuus.

Metopn ynBoenuss menuansl. LleHTpanbHas cumMmerpus. Teopema daneca u Teopema o
IIPONIOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyrolbHUKA U Tpaneuuu. LIeHTp macc TpeyrojapHuKa.

[Tomo6ue TpeyrompHUKOB, KodhduimenT nogodus. [IpuzHaku momodust TpeyroabHUKOB.
[TpumeHeHne noa00Ms IPU PELICHUN PAKTUUYECKUX 3a/ad.

CaoiicTBa 1UIomazei reoMeTpudeckux ¢uryp. @opMmyIbl Il TIOMAAN TPEYToJbHUKA,
napaenorpaMma, pom6a u Tpanenuu. OTHOLIEHHE TUIOIAAEH OJOOHBIX (QUryp.

Boruncnenue miomaaei TpeyroJbHMKOB 1 MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.

Teopema [Tudaropa. [lpumenenne teopemsl [Tudaropa npu perieHNH NpakTHUECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOr0O YIJIa MpPsIMOYIOJbHOI'O TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAEeCTBO. TpuroHomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTPAIBHBIE YTJIbI, YIOJ MEXKIY KacaTeIbHOM M XOPAOWU. YTJBI MEXKIY
XOplaMHU ¥ CeKyLIMMHU. BrincaHHble U ONIMCaHHbIE YETBIPEXYTOIBHUKY. B3auMHOE pacioyioskeHne
IByX okpyxHocTel. Kacanue okpyskHocteld. OO1ue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC
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Cunyc, kocunyc, TaureHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
®opMyJibl IPUBEICHHUS.

Pemenue TpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Pemienue
IPAaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMBbI CUHYCOB.

[TpeobpazoBanue nonobus. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IPOM3BEAECHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJ[paTe KacaTeIbHOM.

Bekrop, nmnuHa (MOAysb) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTUBOIOIOKHO
HalpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMU HaJ
BeKTOpamu. Pa3noxeHue BekTopa 10 ABYM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CKaHHpHOC MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI HAXOXKACHUA OJIMH U YTIJIOB.

JlekapToBbl KOOpJMHATBl Ha IUIOCKOCTH. YpaBHEHHMS MpPSIMOM M OKpPYXHOCTH B
KOOPJIMHATAaX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOPAWHAT U €ro MPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKH. [{nHa okpyxkHOCTH. I'paycHas u panuaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpyxkHocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBY>KEHUS IJIOCKOCTH U BHYTPEHHHE CUMMETPHUH (Uryp (3J€MEHTapHble IPECTaBICHHUS).
[TapannensHb1i nepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMMbl YyueOHOro Kkypca «l'eomerpus»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIMTAHUE:

MpOSIBJICHUEM HWHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHUUCKOM MaTEeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHHWEM K JOCTHDKCHHSAM POCCHHCKHX MATeMAaTHKOB W POCCUHCKOU
MaTeMaTUYeCKOU IIKOJIbI, K HCTIOJB30BAHUIO ATUX JIOCTUKEHUMN B IPYTUX HayKaX U MPUKIIATHBIX
chepax;

2) rpa:kaIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTCH TpaKJaHWHA M pealM3alldd €ro TIpas,
MPEJICTABJICHAEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TPOIIEAYP TPaXkJTaHCKOTO oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ITHYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTUICCKUM MPUMEHEHHEM JTOCTHKCHHMA
HayKH, OCO3HAHUEM BaKHOCTH MOPAJTBLHO-3THYECKHUX MTPUHITUIIOB B JEATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacCTHE B PEIICHHM IMPAKTHYECKUX 3a7a4 MaTeMaTHYECCKOU
HANPABIEHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTUYCCKOTO 00pa30BaHUS HA MPOTSHKCHUU BCEH
KU3HH JUTSl YCIICTHOW MPpo¢eCCHOHANBHON NEATEIPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHUEM HWHJWBHUAYAIbHOM TpPAaeKTOPUU OOpa3oBaHUS U
YKU3HCHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMTAHME:

CITOCOOHOCTBIO K 3MOIMOHATBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHHUM, pACCyKJICHUI, YMEHHUIO BUIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMS:

OpHUEHTAIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IMPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJOBEKa, NPHUPOABI M 0O0IIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOW HAayKH KakK cdepbl 4YeIOBEYECKOW eATEeTbHOCTH, ITaroB €€ pa3BUTHSA W
3HAUUMOCTH JIJISl PA3BUTHS [IMBUJIM3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHHWS MHUpPa, OBJAJACHUEM TPOCTCUITUMU HaBBIKAMHU
HCCJIEI0BATENIbCKOM JIEATETbHOCTH;

6) pusnueckoe Bocnuranue, GopMUpPOBaAHHE KYJIbTYPHI 310POBbSI H IMOIHOHAIBHOTO
oJ1aromostyums:

TOTOBHOCTBIO TPUMEHATHh MaTEeMaTUUECKHE 3HAHUS B HHTEPECaxX CBOETO 370POBBS, BEIACHUS
3I0pPOBOTO 00pa3a >KU3HH (370pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATHH U OT/IBIXA,
perynsipHas pu3nyeckas akTUBHOCTB), CPOPMHUPOBAHHOCTHIO HABBIKA PedICKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYyroro 4eJoBeKa;

7) 3K0JIOTHYECKOo€e BOCTIMTAHHUE:

OpHUEHTAIMEeN Ha MPUMEHEHHWE MAaTEeMaTWYECKUX 3HAHUM JUIsl pelIeHus 3ajady B 00JiacTu
COXPAaHHOCTH OKpY>Karolel cpejbl, TUIAHUPOBAHUS IOCTYNKOB M OIICHKH HMX BO3MOXHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00ATbHOTO XapaKTepa HKOJIOTUYECKUX
po0JIeM U IyTEeH UX PEIICHHUS,

8) ajanTauus K M3MEHAIOUIUMCS YCJIOBUSIM COLMAJIbHOW M MPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSIX HEONMPEACIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIEATeTbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX
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JIIOI[GI\/'I, HpI/IOGpeTaTB B COBMECTHOM JACATCIIBHOCTH HOBBIC 3HAHHWS, HABBIKKM M KOMIICTCHIMHU M3
OIIbITa APYTUX;

HEOO0XOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHWU, B TOM 4HUCIlie (OPMYIHPOBATH HJIEH,

IOHATHS, TUIOTE3bl 00 0OBEKTaX M SBJICHUAX, B TOM UHUCIIE paHEEe HEU3BECTHBIX, OCO3HABATh
JIe(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallIO, BOCIIPMHUMATL CTPECCOBYIO CUTYallHUIO

KaK BBI30B, TPEOYIOLIM KOHTPMEp, KOPPEKTHPOBATh NMpPUHUMAEMble DPELICHUS U JEHCTBHA,
(dbopMyIIHpPOBAThH U OLIEHUBATH PUCKH U MOCJIEACTBUS, OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBePCAJIbHbIE YUeOHbIe NelicTBUS

ba3oBble Jornyeckue AelCTBUSA:

BBISIBJISITH M XapaKTEPH30BAaTh CYIIECTBEHHBIC MPHU3HAKA MATEMATHYECKUX OOBEKTOB,
MOHSTHUN, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYITHPOBATH OMPEICICHUS MOHITHA,
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIaccu(UKali, OCHOBAHUSA JUIsl 0000IIeHUS U
CpaBHEHHUSI, KpUTEPUU TTPOBOJAMMOIO aHAIIN3A,

BOCTIPUHUMATh, (OPMYIUPOBATH U TPEeOOPA3OBLIBATh CYXKICHUS: YTBEPIUTEIBbHBIC H
OTpULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MIPOTUBOPEUHS B (PaKTax,
JTaHHBIX, HAONIOACHUAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU JIsl BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeNIaTh BBIBOABI C WCIIONH30BAHHEM 3aKOHOB JIOTHKH, JNEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIOYeHUN, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTENbCTBA MATEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE B OT MPOTHUBHOTO),
IIPOBOJUTH CaMOCTOSTEIbHO HECIOXKHbBIE JOKa3aTeIbCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTpAaUBaTh apryMEHTAIMIO, MIPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKJICHUS,

BBIOMpATh CMOCOO pemieHuss y4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BEIOMpaTh HanboIee MOAXOMANIMNA C YIETOM CaMOCTOSITENIEHO BBIICIEHHBIX
KpUTEPHUEB).

Bba3oBble ucciaenoBaTelbCKUe AeiicTBUS:

UCTIONb30BAaTh  BOMPOCKI  KAaK  HWCCIICOBATENLCKANM  WHCTPYMEHT  TIO3HAHHS,
(dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUUE, IPOOIEeMy, CaMOCTOATEIHHO
yCTaHABJIMBAaTh UCKOMOE M JTAaHHOE, (OPMHUPOBATH THUIIOTE3Y, apIyYMEHTHPOBATH CBOIO
MO3UINI0, MHCHHUE;

MPOBOJUTH TI0 CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN JSKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE M0 YCTAHOBICHHIO OCOOCHHOCTE MaTEMAaTHIECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0i;

CaMOCTOSITEIILHO (POPMYITUPOBATH 00OOIICHS M BRIBOJIBI 110 Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHUS, MCCIEIOBAaHUs, OLEHUBATH JOCTOBEPHOCTH IMOJNYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OOIIEHUI;

MPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, @ TAKXKE BBIIBUTATh MPEIIOI0KECHHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBIABJIATH HCAJOCTATOYHOCTh M U30BITOYHOCTD I/IH(1)OpMaI_II/II/I, JaHHBIX, H606XOI[I/IMBIX JJIA
PEIICHHUA 3aa4u,



7

BbIOMpATh, AHAJIU3UPOBATh, CHUCTEMATH3MPOBATH M HHTEPIPETHPOBATH HH(DOpMAIUIO
Pa3IUYHBIX BUJOB U (DOPM IpeICTaBICHUS;

BbIOMpaTh opMy npeacTaBieHUus] HHGOPMALUU U WILIIOCTPUPOBATh pellaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMAMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMH TO KPUTEPHSIM, NPEIIOKEHHBIM YUYHUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JaelcTBHUA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMHU H IICIISIMU
OOmIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCBbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS IO XOAY PEIICHUS 3aJja4d, KOMMEHTHPOBAThH
MOJTyYEHHBIA Pe3yJIbTaT;

B XOJIe OOCYKICHHSI 3a1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOUN TeMbI, TIPOOIEMBI,
pelaeMoii 3a1aun, BICKa3bIBaTh WJCH, HAIlCIEHHBIC HA MOMCK PEIICHUS, COMIOCTABIATh
CBOM CYXKJICHUS C CY)KJICHUSAMH IPYTHX YYACTHHKOB JTUAJIOTA, OOHAPYKHBATh Pa3INune H
CXOACTBO TO3WIIMHA, B KOpPpeKTHON Qopme GdopMynupoBarh pa3HOINIACUS, CBOU
BO3PAKCHUS;

MIPEJICTABIISITh PE3yIbTAThl PEHICHHS 3a7aud, YKCICPUMEHTa, UCCICAOBAHUS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpPMAT BBICTYIUICHUS C Y4YETOM 3a7ad MPE3CHTAIUU U
O0COOCHHOCTECH ayMTOPHH;

MOHMMATh M MCIIOJIB30BATh MPEUMYINECTBA KOMaHIHOW W MHIUBUIYAIbHOW paObOThI IPU
pelICHHN yYeOHBIX MAaTEMaTHICCKUX 33]1aY,

NMPUHUMATH I1eJTb COBMECTHOW JIEATEIBHOCTH, TUIAHUPOBATh OPTAHHM3AIMI0 COBMECTHOU
paboThI, pactpeesiTh BUILI padoOT, TOTOBAPUBATHCS, 0OCYKIATh MPOLIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIIOBBIX (hopMax pabOThI (00CYKeHHUS, OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JICHCTBHS
C IpYyTUMH YICHAMU KOMAaH/Ibl, OLIEHUBATh KA4ECTBO CBOETO BKJIaJa B OOIIUI MPOIYKT 1O
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA

Camoopranuzanus:

CaMOCTOSITEJIBHO COCTABJIATh IIJIaH, AJNTOPUTM pELIeHMs 3afaud (WIM €ro 4acTb),
BBIOMPATh CHOCOO0 pEmeHHs ¢ YYETOM HMEIOMIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C y4ETOM
HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa perieHus
MaTeMaTHYeCKOM 3a7]auM;

MPEABUIETh TPYIHOCTH, KOTOPbIE€ MOTYT BO3HUKHYThH IMPU PELICHHM 3a/1a4yd, BHOCUTH
KOPPEKTUBHI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yjIbTaTa JEATEIbHOCTH IOCTABICHHON LIEJIM U YCIOBHSM,
OOBSCHITH MPUINHBI TOCTHKEHUS WM HEIOCTHKEHUS 11€7TH, HaXOAUTh OINOKY, TaBaTh
OIICHKY MTPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATbBI
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K konmy oOyuenuss B 7 KJjacce OOydarlOUIMiiCs MOIYYHUT CJEIYIOIIUE INPEIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh U3yueHHBIE TE€OMETPUUECKUE (UTYpPBI, ONpPENeNsiTh UX B3aUMHOE
pacnojoxeHue, n300paxxkaTb reOMETpHUUECKHE PUTYPbI, BBIOIHITH YEPTEKH 10 YCIOBUIO 3a/1a4H.
W3mepsTs MHEVHBIE W YIVIOBBIE BeIWYMHBL. Pemars 3a1a4yM Ha BBIYMCIICHUE JJIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jenatp rpyOyIo OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJUYMH IPEIMETOB B PEANbHOM KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUHHBL.

CTpouTh 4epTEXKU K FTEOMETPUUECKUM 3a/1adam.

ITonb30oBaTbcs MpU3HAKAMH pABEHCTBA TPEYrOJbHUKOB, MCIOJIb30BaTh MPU3HAKH H
CBOICTBA paBHOOEIPEHHBIX TPEYTOJIHHUKOB IPY PEIICHUH 3a/1a4.

[IpoBOANUTH TOTUYECKHE PACCYKIECHHS C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX TEOPEM.

ITonb30BaTbcs INPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJIUaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYIOJbHOIO TPEYTrOJAbHUKA, B PELICHUU
r€OMETPUYECKHX 3a]1a4.

Omnpenenars napamieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymasd. OnpenensaTh NapayieIbHOCTh MPSIMBIX C TIOMOILBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJHOU IPSAMOM 10 TOUEK APYTroi MPsIMOK.

Pemarp 3a1aun Ha kieT4aroit Oymare.

[IpoBOAUTHL BBIYHMCICHUS M HAXOIUTh YHCIOBbIE U OyKBEHHbIC 3HAUYEHHUS YTIJIOB B
F€OMETPUYECKHX 3a7]a4aX C UCII0Ib30BAHUEM CYMMBI YIJIOB TPEYT'OJBbHUKOB U MHOTOYTOJIbHUKOB,
CBOIICTB yTJI0B, 00pa30BaHHBIX MPU MIEPECEUCHUH ABYX MapalljIesIbHbIX MPSAMBIX cekylieil. Pemare
IIPAaKTUYECKUE 3a7a4X Ha HAXO0KICHHUE YIJIOB.

Brnagets noHsATHEM reOMETPUUYECKOTO MECTa TOUEK. Y METh OIpeIeNsaTh OUCCEKTPUCY yriia
U CEPEIMHHBIN NIEPIEHANKYIISIP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEAEIICHUS OKPYKHOCTH M Kpyra, XOpJAbl U AUaMETpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPU PEIICHUU 3a]a4.

Bragetes moHATHEM ONMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTH €€
nentp. [loap3oBarbest pakTaMu O TOM, 4TO OMCCEKTPUCHI YTIIOB TPEYTOJILHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE MEPIEHIUKYJSAPbl K CTOPOHAM TpPEYroJIbHUKa
IIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagere mnoHATHEM ~KacaTeNbHOM K  OKPYKHOCTH, II0Jb30BAaThCSl TEOPEMOU O
NIEPIEHANKYJSIPHOCTH KAacaTeJIbHOM U panyca, IPOBEJAEHHOTO K TOUYKE KACAHMSL.

[Tonb30BaTbcs MPOCTEMIIMMM TE€OMETPUYECKUMU  HEPABEHCTBAMM, IIOHUMATh HUX
[IPaKTUYECKUHA CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C IOMOILBIO LIUPKYJIA U TUHEHKH.

K konmy oOyuenus B 8 kJjacce oOydarouMiics MOJIYYHUT CJIEIYIOIIUE MPEIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHHUKOB, MX JJIEMEHTBI, II0JIb30BATHCSI UX
CBOMCTBAMM MPU PEIICHUN F'€OMETPUUECKUX 3aay.

IIpuMeHsTh CBOICTBAa TOUKM IEpECEYEHMs] MEAMAH TpEyroiibHUKa (LEHTpa Macc) B
pelnieHuu 3a1ay.

Biiagers noHsATHEM CPENHEN JIMHUU TPEYTOJIBHUKA U TPANELUH, IPUMEHITh UX CBOWCTBA
IIpU pELIEHUH reomMeTpuueckux 3anad. llomp3oBarbes Teopemon Paneca U TeopeMod O
IIPONOPLUOHAIIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHsTh MpU3HAKU MTO100US TPEYTOJILHIUKOB B PEUICHUH F€OMETPHUECKUX 3aay.

[Tonw3oBatbest Teopemoit [Tudaropa uist permeHust reOMETPHYECKUX U MPAKTHYECKUX 3a/1a4.
CtpouTh MaTEMaTUYECKYIO MOJENb B MPAKTUYECKUX 33/1a4ax, CAMOCTOATEIBHO JEJIaTh YEPTEXK U
HAaXOJIUTb COOTBETCTBYIOLIUE JJIUHBI.
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Bnagerp NOHATHSAMHM CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yria IpsSMOYTOJIbHOTO
TpeyrojabHuKa. [1071p30BaThCS 3TUMU NOHATHAMH JUI PEILICHUS IPAKTUYECKUX 3aad.

Bbuucnare  (pa3nu4yHBIME - crloco0aMH)  IUIOIAAb  TPEYTOJIbHUKA M IUIOIIAH
MHOTIOYTOJbHBIX  (uryp (monb3ysAch, TIA€ HEOOXOIUMO, KalbKyasaTopoMm). I[IpumeHATH
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 33]1a4ax.

Bnagers NOHATHMSAMHU BIIMCAaHHOTO W LEHTPAIBHOIO YIVIA, HCIIOJIB30BATH TEOPEMBI O
BIIMCAHHBIX yTJaxX, yriax MeXJy XopJaMu (CEKyIIUMHU) U YIJIe MEXAY KacaTeJIbHOW U XOp10il Ipu
pEILIECHNN T€OMETPUYECKUX 3a/1ay.

Bnaners MoOHATHEM ONUCAHHOIO YETBHIPEXYTOJIBHUKA, IPUMEHITH CBOWCTBA OMMCAHHOIO
YETBIPEXYTOJIbHUKA IIPYU PEILICHNN 3aau.

ITpyuMeHsTh NOTy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATHUYECKUE MOJAEIU JUIsS
3ajjay peaJbHOM XKU3HU U MPOBOAUTH COOTBETCTBYIOINE BBIUUCIEHHS C IPUMEHEHUEM TIOJ00MS
Y TPUTOHOMETPUHU (I10JIb3YSICh, I'/1€ HEOOXOUMO, KaJIbKYJIITOPOM).

K koHiy oOyueHuss B 9 kJjacce oOydarouuiics MNOJYYHUT CJEIyIOIUE MpeIMETHbIE
pE3yJIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIUHM OCTPBIX YIJI0B, HAXOAUTh C UX IIOMOLIbIO PAa3JIMYHbIE
AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJIbHUKA («PELIEHUE NPSAMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIBKYJIATOPA) JUIMHBI M YIJIbI 7151 HETAOJMUHBIX 3HAYCHUH.

[Tonp30BaTbest GOpMyIaMu MPUBENEHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIsL HAXOXKICHHS COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMU.

Hcnonp30BaTh TEOPEMbl CUHYCOB U KOCHHYCOB JUISl HAXOXKJIEHUS Pa3IMUHBIX JIEMEHTOB
TPEYToJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh UX IPHU PELIEHUH TeOMETPUYECKHX
3a1ad4.

Brnaners nonatusmMu npeoOpa3oBaHus Moa00us, COOTBETCTBEHHBIX AJIEMEHTOB M0I00HBIX
¢uryp. [Tonp3oBatbest cBOMiCTBaMU 1MO100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATD JUIUHBI U
HaXOJUTh YIJIbl y NMOJOOHBIX (Guryp. IIpumMeHsaTs cBONCTBa 000K B NPAKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTE PUMEPHI TOJOOHBIX (DUTYDP B OKPY’KAIOLIEM MHUDE.

ITosp30BaTbCs TEOpeMaMu O IPOU3BENECHUU OTPE3KOB XOPA, O NPOU3BEACHUH OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpPAMH, I[OHMMATh WX TI'€OMETPHUUECKUMH U (QU3MUECKUH CMBICIH,
OPUMEHATh MX B PEUICHUH T€OMETPUYECKUX M (u3M4eckux 3anad. [IpuMeHSATH CcKanspHOe
IIPOU3BENICHUE BEKTOPOB AJIS1 HAX0XKICHUS JJIMH U YIJIOB.

ITonb30BaTbCcs METOJOM KOOpPAMHAT Ha IIJIOCKOCTH, IPUMEHSTh €ro B pElIeHUU
TrEOMETPUYECKUX U ITPAKTUYECKUX 3aad.

Bnagers MOHATUSMM MPaBUJIBHOIO MHOTOYIOJbHHMKA, JUIMHBI OKPY>KHOCTH, IUIMHBI TyTd
OKPYKHOCTM M DPAaJMaHHOW MEpHI yIila, yMETb BBIYMCIATH IUIOWAAb Kpyra M €ro 4acTeil.
[TpyMeHSTD MOJIy4EHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxonute ocu (WM LEHTPbI) CUMMETpUU (UTYp, NPUMEHATh IBUXKEHUS IIOCKOCTU B
IIPOCTEUIINX CIIydasiX.

IIpuMeHATh NOJy4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMATHYECKUE MOZCIU UL
3a7]au peajbHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BBEIYUCICHHS C IPUMEHEHUEM TIOJ00HS
U TPUTOHOMETPHUECKUX (PYHKIMH (T0JIB3YSACH, I'71€ HEOOXOIUMO, KAJIbKYJIATOPOM).

Kaace Tembl uccile10BaTeIbCKUX Pa00T U MPOEKTOB 110 TeOMETPUH
7 kiaace [IpumMeHeHne paBeHCTBa TPEYTOJILHUKOB IPH U3MEPHUTEIBHBIX paboTax
7 kiaace B mupe tpeyronbHuUKoB

7 kJ1acc ['eomeTpuyeckune roJToBOIOMKH
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7 kiaace I'eomeTpuyeckne 3a1aun JPEBHUX B COBPEMEHHOM MHpE

8 Knacc [TpumeneHne noao0us TPEyroabHUKOB IMPU U3MEPUTEIBHBIX paboTax
8 knacc B3anMoCBsI3b apXUTEKTYpPbl U MATEMAaTUKHA B CHMMETPHH

8 ki1ace Benukas u moryuas teopema IIudaropa

8 kiacce B mupe duryp

9 kJace ['eomeTprueckue GUrypsl B COBPEMEHHOM MHUpE
9 kJiacc I'eomeTtpust pogHOro ropona

9 KJacc Brraucnenue miomaiu KJICHOBOI'O JIMCTa

9 knacc I'eomeTprueckas HIUTIO3HS 1 OOMaH 3pEHHS

9 knacc I'eomeTrpuueckue ¢purypsl B Au3aiiHe TPOTyapHOH MITUTKU



TEMATHUYECKOE IINTAHUPOBAHHUE
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7 KIIACC
KoJsnuyecTBo 4acoB JJIeKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3iesioB U TeM K (undposbie)
- NPOrpaMMbl Beero OHTPOJIBHBI IIpakTHyeckne o0pa3oBaTebHbIE
e padoThbI padoTbI pecypeb
1 i caoticrsa. Tswepon eoverpuseenix | 14 Butmiotexa LIOK
’ P p https://m.edsoo.ru/7f415e2e
BEJIMYNH
bu6mmoreka [IOK
2 Tpeyrombuuin 22 ! https://m.edsoo.ru/7f415¢2e
3 [TapannensHbIE IPsAMBIE, CYyMMa YTJIOB 14 1 bubnuoreka [IOK
TPEYTrOJbHUKA https://m.edsoo.ru/7f415¢2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubmuoreka [IOK
IIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubmnoreka IJOK
5 [ToBTOpEHME, 060OIICHNE 3HAHUA 4 1 hitps://m.edsoo.ru/7f41 5e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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8 KIIACC
KosmuecTBo 4acos DJIeKTPOHHbIE
Ne ni/nt HaunmeHoBaHMe pa3/ie/ioB U TeM K n (uu¢posbIe)
) NPOrpamMMmslI Bcero OﬁH TPOILHbIE paécanecml o0pa3oBaTe/bHbIE
padoThI e padoThI pecype
. bu6mmorexa [IOK
1 eTbIpExyroaEHUKH 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOlI')IOI;)/IHI/IOHaJIBHII/)II; OTI;)el\;[KaX Mo00HBIC 15 1 bubmorexa LOK
? https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Tnomane. HaxoxaeHue miomanen
3 TpHeyTOJf:HI/IKO); u ff[HHopll"onymf:Hi; buryp 14 1 bubmorexa LOK
) https://m.edsoo.ru/7f417e18
[Tnomaau noxoOHBIX GuUryp
4 Teopema IIudaropa n Havana 10 1 bu6muoteka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
YTl B OKpYyKHOCTH. BrimcanHeie U
5 ONMCaHHbBIC YETHIPEXYTOJbHUKHU. 13 1 bu6muoteka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bu6mmoreka [IOK
6 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 hitps://m.edsoo.rw/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KIIACC
KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne ni/nt HaunMeHoBaHue pa3iesioB U TeM K 0 (uu¢posbIe)
) NPOrpamMMBsbl Bcero OﬁH TPOILHbIE pﬁalcrnqecmle o0pa3oBaTe/bHbIC
padoThI padoThI pecype
Tpuronomerpust. Teopembl KOCHHYCOB U bubnmoreka [IOK
1 16 1
CUHYCOB. Pelienne TpeyroibHUKOB https://m.edsoo.ru/7f41al2¢c
[IpeobpazoBanue nogobus. Merpuueckue bubnnorexa [JOK
2 10 1
COOTHOILIECHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bu6mmoreka [IOK
3 BexToper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAUHATHI HA IIJIOCKOCTH 9 1 bubmorexka [JOK
https://m.edsoo.ru/7f41al2c
;| oo s Bt LOK
Py tHanh Kpyra. https://m.edsoo.ru/7f41al2¢
Boruncnenue miomane
bu6nuoreka [JOK
6 JIBIDKCHUS ILIOCKOCTH 7 ! https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IICHUE, CUCTEMATHU3AIIHS 4 1 bu6nuoreka [JOK
3HAHUMU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 6 0

HanmMenoBanue pasnena (Tembl) Kypea 7 Kiacc

MpocTenumne reometTpudeckmne purypbl U ux ceoncrea. Mamepenue
reomeTpuUYecKnx BesIMYnH

OCHOBHble BUAbI AeATe/IbHOCTU 00yYatoLWnXCa

¢OpMyl’IMpOBaTb OCHOBHble NOHATMA U onpeaeneHua. PacnosHaeaTtb
NU3y4YEeHHbIE TreOMETPUYECKUNE d)l/lrypbl, onpeaenAaTtb X B3aMmMmHoe



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

TpeyronbHuKM

MapannenbHble NpAMble, CYMMa Yr/10B TPEYrobHUKa

OKpYKHOCTb U Kpyr. FleomeTpuyecKkme NnocTpoeHus
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pacnonoXeHune, BbINOAHATL YepTeX Mo YCA0BUIO 3aaa4u. MNposoanTb
npocTenLlmMe NOCTPOEHMA C MOMOLLbIO LMPKYA U TINHENKN. N3mepaTb
JINHEWHbIE U1 Yr/10Bble BE/INYUHbI FTEOMETPUYECKUX N MPAKTUYECKUX
0b6bekToB. ONpeaenaTb «Ha rnas3» pasmepbl peasibHbiX 0ObEKTOB,
npoBoAnTb rpybyto OLEHKY MX pa3mepoB. PelwlaTb 3a4a4m Ha BblYMCAEHNE
OJINH OTPE3KOB M BE/IMYMH Yr/10B. PewwaTtb 3a4a4n Ha B3aumHoe
pacnonoxeHne reomeTpuyeckmx euryp. NposoauTb KnaccudmrKaLmio yrios,
BbIYUCNATL JIMHENHbIE U YII0BblE BE/IMYUHDBI, NPOBOAMUTL HEOBXOAMMbIE
[OOKasaTesbHble paccyKAeHUsA. 3HaKOMUTBLCA C UCTOpUEeN pa3BUTUA
reomeTpum

PacnosHaBaTb Napbl paBHbIX TPEYro/bHUKOB Ha FOTOBbIX YepTerKax (c
YKasaHWem npusHakos).BbiBoaNUTb cneacTsus (paBeHCTB COOTBETCTBYHOLWMX
3/1eMEHTOB) U3 PABEHCTB TPEYro/ibHUKOB. PopmynmMpoBaTh onpeaeneHums:
OCTPOYroJibHOTO, TYNOYyroabHOro, NPSIMOYro/1IbHOro, paBHObeapeHHOrO,
PaBHOCTOPOHHErO TPEYroNbHUKOB; BUCCEKTPUCHI, BbICOTbI, MEANAHbI
TpeyronbHUKa; CeEpeanHHOro nepneHanKynsapa oTpesKka; nepumeTpa
TpeyronbHMKa. opmMynpoBaTb CBOMCTBA U NPU3HAKM paBHObeapeHHOro
TpeyronbHUKa. CTpOUTb YepTexku, pewaTb 3a4a4M C MOMOLLbIO HAXOXKAEHUS
paBHbIX TPEYro/IbHUKOB. [PUMEHATb NPU3HAKKU PaBEHCTBA NPAMOYTrO/bHbIX
TpeyronbHMKOB B 3aga4ax. Mcnonb3oBatb UMdpoBble pecypcbl ANs
nccnefoBaHNsA CBOUCTB M3ydaembix GUryp. 3HaKOMUTLCA C UCTOPUEN
pa3BUTMA FeEOMEeTPUM

dopmynnpoBaTb NOHATME NapanienbHbIX NPAMbIX, HAXOAUTb NPaKTUYECcKue
npumepsbl. M3yyaTb cBOMCTBa Yr/10B, 06pa3oBaHHbIX NPU NepecevyeHmm
napanfienbHbIX NPAMbIX cekylleid. MpoBoAUTb AOKa3aTeNbCTBa
napanienbHOCTN ABYX NPSAMbIX C MOMOLLbIO Yr/10B, 06pa30BaHHbIX NpK
nepeceyeHnmn aTUX NPAMbIX TPETbEN NPAMOIA. BbluMCNATL cymmy yrios
TpeyronbHMKa U MHOTFOYroJibHMKa. HaxoanTb YncioBble U ByKBEHHbIEe
3HAYeHUSA YIN0B B reOMETPUYECKMX 3aa4aX C MCNONb30BaHMEM TEOPEM O
CYMME YI/10B TPEYro/ibHUKa U MHOTOYro/IbHUKA. 3HAaKOMUTLCS C UCTOpPUEN
pa3BUTUA FeEOMETPUM

dopmynnpoBaTb onpeseneHns: OKPYKHOCTU, XOpabl, AMaMeTpa U
KacaTesibHOWM K OKPY*KHOCTU. M3yyaTb MX CBOMCTBA, NPM3HAKMU, CTPOUTb
yepTerun. MUccneposaTtb, B TOM Ync/ie MCNoAb3ys LMdpoBble pecypchbl:
OKPY*KHOCTb, BMMUCAHHYIO B Yro; LLEHTP OKPYXKHOCTW, BNINCAHHOM B yron;
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pPaBeHCTBO OTPE3KOB KacaTesbHbIX. Mcnonb3osaTtb metoa MT ana

[JOKa3aTeNbCTBA TEOPEM O NepecevyeHmm BUCCEKTPUC YIN0B TPEYrO/IbHUKA U
CEPEANHHbIX NePNeHANKYNAPOB K CTOPOHAM TPEYroJibHMKa C MOMOLLbIO
MT. OBnageBaTb NOHATUAMM BMMCAHHOMN N ONMUCAHHOW OKPY*KHOCTEMN
TPeyrosbHMUKa, HaX0ANUTb LLEHTPbI 3TUX OKPYKHOCTEN. PellaTb OCHOBHbIE
33/,34M Ha NOCTPOEHME: YrA1a, PAaBHOrO AaHHOMY; CEPeaMHHOIO
nepneHAMKyAspa AHHOIO OTPe3Ka; NPAMOM, NPoXoaaLen Yepes AaHHYH
TOYKY U NepneHauKyNaAPHOM AaHHOM NPSAMOI; BUCCEKTPUCHI A4aHHOTO YINa;
TPEeYronbHMKOB NO Pa3/IMYHbIM 31eMEHTaM. 3HAKOMUTLCA C UCTOpUEN
pa3BUTUA reoMeTpum

MosTopeHue, 0606LLEHME 3HAHWUI PewaTb 334a4M Ha NOBTOPEHUE, UNNTIOCTPUPYIOLLME CBA3U MEXAY
pa3MYHbIMM HYaCTAMM Kypca



8 Knacc
HanmeHoBaHuMe pa3gena (Tembl) Kypca
YeTblpexyroibHUKM

Teopema Paneca u Teopema o0 NPONOPUMOHANBHBIX OTPE3KaX, Nog06HbIe
TPEYro/IbHUKM

Mnowaab. HaxoxaeHue naowaaei TpeyronbHMKOB U MHOTOYTO/IbHbIX
¢duryp. NMnowaam nogobHbIX duryp

16

OcHoBHble BUAbI AeATeNbHOCTU 0byyatoLwmxca

MN306parkaTb M HAXOAMUTb Ha YepTeXkKax YeTblPeXyrosibHUKN PasHbIX BUA0B U
nx anemeHTbl. PopmynmMpoBaTb onpeaesieHnA: Napannenorpamma,
NPAMOYrosibHUKa, pomba, KBagpaTa, Tpaneunmn, paBHoboKoM Tpaneuuu,
NPAMOYronbHOM Tpaneymu. [JoKasbiBaTb U UCNOIb30BATb NPU pPeLeHUN
3334 NpM3HaKM M CBOMCTBA: NapannesorpaMmma, NpAMOYro/ibHMKa, pomba,
KBaZpaTa, Tpaneumu, paBHOOOKOW Tpaneuum, NpsaMmoyroabHOM Tpaneymu.
MpUMeHATb MeToa yABOEHMA MeaMaHbl TpeyrobHUKa. Micnonb3oBaTtb
umdpoBbIe pecypcbl 415 UCCNef0BaHUA CBOUCTB U3ydaemblx Gpuryp.
3HAaKOMUTbLCA C UCTOPUEN Pa3BUTMA FEOMETPUM

MpoBoAUTb NOCTPOEHMSA C MOMOLLIO LMPKYIA U IMHENKN C UCNOAb30BaHUE
Teopembl Paneca M TeopemMbl O MPOMNOPLNOHAJbHBIX OTPE3KaX, CTPOUTb
YeTBEpPTbI NPOMNOPLMOHabHbIN OTpe3oK. MpPoBOANTb A0KA3aTENbCTBO
TOro, YTO MeAnaHbl TPeYyronbHUKa NEePECEKAOTCA B OAHOMN TOUKe, U
HaxoAWUTb CBA3b C LLEHTPOM MacC, HaX0AUTb OTHOLLEHUE, B KOTOPOM
MeaMnaHbl 4ensaTca TOYKOM UX nepecevyeHma. HaxoamTtb nogobHble
TPEeyrosbHMKN Ha rOTOBbIX YepTeXKax C YKasaHMeM COOTBETCTBYOLLMX
npu3sHakoB Nogobusa. PelwaTtb 3a43a4n Ha NoA06HbIE TPEYrOIbHUKY C
NMOMOLLbIO CAMOCTOATE/IbHOTO MNOCTPOEHMA YEPTENKEN U HAXOKAEHUA
noAo6HbIX TpeyronbHUKOB. MNPoBOAUTL AOKA3aTENbCTBA C UCMOJIb30BaHUEM
npusHakos Nogobua. [lokasbiBaTb TPU NPU3HAKa No406MA TPEYroNbHMKOB.
MpPUMEHATb NOJIyYeHHbIe 3HaHMA MPU peLLleHUU TEOMETPUYECKUX U
NPaKTUYECKMX 3aa4. 3HAKOMUTBLCA C UCTOPUEI pPa3BUTUA FreOMETPUN
OBnlageBaTb NePBUYHBLIMU NpeacTaBaAeHNAMN 06 obLien Teopum naowaam
(mepbl), dopmynnpoBaTb CBOWCTBA NJIOLLAAM, BbIACHATb UX HArNALHbIN
cMbIcA. BbiBoguTb GopMy bl NAOWAAM NAPANNENOrPpaMmMa, TPEYFrONbHUKA,
Tpaneunn 13 popmysbl NaoLWAAM NPAMOYroabHMKa (KBagpaTa). BoiBoautb
$opmyibl NAOLWAAN BbIMYKNOIO YETbIPEXYTO/IbHMKA Yepes AMaroHaNm 1
Yron mexay HuMmu. Haxoamtb naowagm ¢uryp, M3ob6parkeHHbIX Ha
KneTtyaton bymare, UCNosib3oBaThb paszbuneHne purypbl Ha 4acTu 1
JoctpanBaHue.Pa3bumpatb npumepbl MCNONL30BaHMA BCOMOraTebHOM
naowaam ans peleHns reomeTpuyeckmx sagad. HaxoguTe naowaam
nogo6HbIX puryp. BolunmcaaTb naowaamn pasanyHbiX MHOFOYroJibHbIX GUryp.
PewaTb 3a4a4M Ha NaowWaab C NPaKTUYECKMM COAEPKAaHMEM
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Teopema Mudaropa 1 Hayana TPUrOHOMETPUN

YI/ibl B OKPYKHOCTU. BNMCaHHbIE M ONUCAHHbIE YETbIPEXYTObHUKM.
KacaTenbHble K OKpY»KHOCTU. KacaHue oKpyKHOCTEl

MoBTOpEHNE, 0606LEHNE 3HAHWNIA

9KkJacc

HanmeHoBaHue pa3sgena (Tembl) Kypca
TpuroHomeTpua. Teopembl KOCMHYCOB M CUHYCOB. PelleHne TpeyroabHMUKOB

MpeobpaszosaHue nogobusa. MeTpnyeckme COOTHOLLEHMA B OKPYXHOCTU

[okasbiBaTb Teopemy MNudaropa, UCNONb30BATL €€ B MPAKTUYECKUX
BbluMC/IEHUAX. DOPMYINPOBaTb ONpeaeneHns TPUroHOMETPUYECKUX
dYHKUMIA OCTPOTO yrna, NpoBepATb UX KOPPEKTHOCTb. BbiBOAUTL
TPUTOHOMETPUYECKME COOTHOLLEHMA B MPAMOYTOSIbHOM TPEYroJIbHUKE.
WccnenoBatb COOTHOLIEHUS MEXKAY CTOPOHAMM B MPAMOYTO/bHbIX
TpeyrosbHUKax c yrnamu B 45° n 45°; 30° 1 60°. Ucnonb3oBaTb popmyiibl
npvBeLEeHMA U OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO A5
HaXO0XAEeHWNA COOTHOLLIEHUI MeKAY TPUTOHOMETPUYECKUMU PYHKLMAMM
pasINyHbIX OCTPbIX YrNO0B. [PUMEHATb NONYYEHHbIE 3HAHWUA U YMEHUA NpU
peLleHnmn NPaKTUYEeCKMX 3a4a4. 3HAKOMUTBCA C UCTOPUEN Pa3BUTUA
reomeTpun

dopmynnpoBaTb OCHOBHbIE ONpeAeNeHNs, CBA3AHHbIE C YI1amMM B Kpyre
(BNMCaHHbIM yron, LeHTpanbHbIM yron). HaxoauTb BNMCAHHbIE YI/bl,
ONUPALOLLMECH Ha OAHY AYrY, BbIYUCAATD YI/ibl C NOMOLLBIO TEOPEMbI O
BMNUCAHHbIX yrax, TeOpembl O BIMCAaHHOM YeTbIPEXYro/ibHUKE, TEOPEMbI O
ueHTpanbHOM yrae. iccneoBatb, B TOM YMCAE C MOMOLLLbIO LIMdPOBbIX
pecypcos, BNUCAHHbIE U ONUCAHHbIE YETbIPEXYFONbHUKHN, BbIBOAUTL UX
CBOMCTBA M NPU3HaKK. Micnonb30BaTb 3TM CBOMCTBA M NMPU3HAKKU NpU
pelweHunmn 3aga4

Pewatb 3aa4n Ha NOBTOPEHME, UAIOCTPUPYIOLLME CBASU MEXKAY
PasINYHBIMM YacTAMM Kypca

OCHOBHble BMAbl A4eATENbHOCTU 06YyYatoWmMXCA

dopmynmposaTb onpeaeneHna TPUroHOMETPUYECKUX GYHKUMIA TYNbIX U
NpPAMbIX Yr10B. BbIBOAUTL TEOPEMY KOCUHYCOB 1 TEOPEMY CUHYCOB (C
paAMycoM ONUCAHHOM OKPYKHOCTH). BbiBOAUTL GOpPMY bl S5 BbIYUCIEHUS
naouwaaen c UCNOAbL30BaHMEM TEOPEM TPpUroHomeTpun (popmyna
N/OLWaAM TPeyro/ibH1Ka Yepes Be CTOPOHbI U Yroa mexay Humu, dopmyna
N/IOLAAM YETbIPEXYTO/IbHUKA Yepes ero AnaroHanun u yroa Mexay Humm).
Pewatb TpeyroibHUKK. PelwaTb NpakTUYecKne 3agaum, ceoaalmecs K
HaXOXAEHWI0 PAa3NINYHbIX 3/1IEMEHTOB TPEYro/IbHMKA

OcBauBaTb NoHATME NpeobpaszoBaHMA Noaobua. MccnenoBaTb OTHOLIEHUE
JINHEWVHbIX 3/1emeHToB puryp npu npeobpasosaHnmn nogobma. Haxogmto



BekTopobl

[eKapToBbl KOOPAMHATbI Ha MNJOCKOCTH

MpaBuabHble MHOTOYrONbHUKK. [INMHA OKPYXHOCTM M NAOWAAb Kpyra.
BbluncneHue naowaaen
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npumepbl Nogobusa B OKpyKatolLen AencTBUTeIbHOCTU. BbiBOAUTD
MeTpPUYECKME COOTHOLLIEHUS MEXAY OTPEe3KaMM XOpa, CEKYLMUX U
KacaTesibHbIX C UCMO/Ib30BAHMEM BMUCAHHBIX YI/10B U NOAOOHbIX
TPEeyronbHUKOB. PelwaTb reomeTpuyeckmne 3agaun 1 3agadum us peanbHoun
YKU3HU C UCMONb30BaHWEM NOAOBHbIX TPEYro/IbHUKOB

Mcnonb3oBaTb BEKTOPbI KaK HamnpaB/ieHHble OTPe3KU, UccaesoBaTb
reomeTpuyeckuii (nepemellieHne) u GU3MYECKnin (Cuna) CMbIC/Ibl BEKTOPOB.
3HaTb onpeaeneHns CyMMbl M Pa3HOCTU BEKTOPOB, YMHOMEHMA BEKTOpa Ha
4yncno, UccnesoBaTb reOMETPUYECKUI U GU3NYECKUI CMbIC/bI 3TUX
onepauui. PewaTb reomeTpuyeckune 3aaum ¢ UICNOb30BAHNEM BEKTOPOB.
PacknagblBaTb BEKTOP MO ABYM HEKONIMHEAPHbBIM BEKTOPAM.
Mcnonb3oBaTb CKansipHOEe NpousBeaeHNE BEKTOPOB, BbIBOAUTb €70
OCHOBHbIe CBOMCTBA. BblYMCNATE CyMMY, Pa3HOCTb U CKaNAPHOE
npousBeseHNe BEKTOPOB B KOOPAMHATAX. [IPUMEHATb CKanAapHoe
npousBeseHne ANA HAXOXKAEHUA AJINH U YIN0B

OcBaunBaTb NOHATME NPAMOYIrO/IbHON CUCTEMbI KOOPAMHAT, AEKAPTOBbIX
KOOPAMHAT TOUKU. BbIBOAWTL YpaBHEHWE NPAMON U OKPYKHOCTU. BblaensaTtb
NOJIHbIN KBAAPAT A/1A HAaXOXKAEHMA LIEHTPa W pagunyca OKPYKHOCTM No ee
ypaBHeHMI0. PellaTb 334a4M Ha HAXOXAEHNE TOYEK NepeceyeHmnn NPAMbIX 1
OKPYYXHOCTEW C NOMOLLbIO MeToAa KoopAnHaT. Mcnonb3oBaTb CBOMCTBA
Yrn10BOro KoappuumeHTa NpamMon Npu peleHnn 3agad, 418 onpeaeneHus
pacnonoxeHua npamoit. MpUmMeHATb KOOPAMHATLI NPU peLleHnn
reoMeTPUYECKUX W MPAKTUYECKUX 33434, 1A NOCTPOEHUA MAaTEMATUYECKUX
mMmogenei peanbHbIX 3a4a4 («meTog KoopaunHaT»). Monb3osaTbea 414
NOCTPOEHUA U UcCNefoBaHUI UMGPOBbIMU pecypcamn. 3HAKOMUTLCS C
NcTopuei pasBUTUA reoMeTpUmn

dopmynunposaTtb onpegeneHme nNpaBubHbIX MHOTOYrosIbHUKOB, HAX04UTb
NX anemeHTbl. M0/1b30BaTbCA MOHATUEM AJIMHbI OKPYXKHOCTM, BBEAEHHbIM C
NMOMOLLLbIO MPABUIbHbIX MHOTOYTro/IbHUKOB, ONpeaenaTb Ynuco B, aiuHy
OYTU U paguaHHyo mepy yraa. MpoBoauTb Nepexoq, oT pagnaHHoOM mepbl
yrna K rpagycHoi n Haobopot. OnpeaensaTs Naowanb Kpyra. BeiBoanTts
dopmynbl (B rpagycHoM 1 paanaHHoM mepe) Ansa 4AuH ayr, naowaaen
CEKTOPOB M CEFMEHTOB. BbluncnaTb naowaan duryp, BKAKOYAOLWMX
3NeMEeHTbI OKPYXHOCTU (Kpyra). HaxoauTb naowaam B 3ag3a4ax peanbHol
HKU3HU



[BUXKeHna naoCKoCTH

MNoBTopeHue, 0606LLEHNE, CUCTEMATM3ALMA 3HAHUI

IHHOYPOYHOE IIVIAHUPOBAHHUE
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Pa3bupaTb npuMepbl, UAAOCTPUPYIOLWME NOHATUA ABUKEHUA.
dopmynunposaTb onpeseneHusa napanaesbHOro nepeHoca, NOBOpPOTa U
0CEeBOM CUMMETPUN. BbIBOAMTL MX CBOMCTBA, HAXOAUTb HENOABUXKHbIE
TOYKKU. HaxoamnTb LEHTPbI M OCM CUMMETPUIN NPOCTENLINX PUryp.
MpUMeHATb NapannesbHbli NEPEHOC N CUMMETPUIO NPU PeLleHNN
reomeTpuyecKkmnx 3agad (pasbupartb npumepsl). UcnonbsosaTtb s
NOCTPOEHUA U UccaefoBaHuUI undppoBble pecypchbl

OnepupoBaTb NOHATUAMM: GUrypa, TOUKA, MPAMas, Yroa, MHOrOYro/ibHUK,
paBHOb6eApEeHHbI 1 PABHOCTOPOHHWIA TPEYTroNIbHUKM, MPAMOYTO/bHbIN
TPEeyronbHUK, MeamaHa, bucceKkTpuca 1 BbICOTa TPEYro/IbHUKaA,
napanienorpamm, pomb, NpAMOYroibHWUK, KBaApaT, Tpanewums;
OKPYXHOCTb, KacaTe/IbHasA; PaBeHCTBO M Nogobue ¢uryp, TpeyronbHUKOB;
napannenbHoOCTb U NePNeHANKYAAPHOCTb NPAMBIX, YTON MEXAY NPAMbIMU,
CUMMETPUA OTHOCUTENIBHO TOUKU U NPAMOW; ANIMHA, PAaCCTOAHME, BEIMYMHA
yrna, naowaab, nepumeTp. McnonbsosaTb GopMybl: nepuMeTpa 1
naowasmM MHOroyrosibHMKOB, A/IMHbI OKPYKHOCTU M NAOLWLAAM KPYTa,
06beMa NPAMOYroNbHOro napannenenvnena. OnepupoBaTb NOHATUAMM:
NPAMOYronbHan CMCTEMA KOOPAMHAT, BEKTOP; MCMNO/1b30BATb 3TU NOHATUS
ONA NpeacTaBieHns aHHbIX U peleHmna 3a4aY, B TOM YMCie U3 Apyrux
y4ebHbIX NpeameToB. PelwaTb 3a4a4M Ha NOBTOPEHME OCHOBHbIX MOHATUNA,
WANOCTPALMIO CBA3EN MeXAY Pa3/IMYHbIMM YacTAMM Kypca. BbibupaTtb
MeToZ4 AN peleHuns 3a4a4m. PelwaTtb 3a43a4m M3 NOBCEAHEBHOM HKU3HU

7 KIIACC
KosmnyecTBo 4acoB JIeKTPOHHbIE
Ne Tema VpoKa K n uudgposbie
n/n P Bcero OH;prm’l pangqecKn o0pa3oBaTe/IbHbIE
€ padoThI € padoThI pecypebi
1 [Ipocreiimme reomeTpudecKre 0OHEKThI 1 bubmmoreka [JOK
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https://m.edso00.ru/8866b724

2 MHOroyroiapHHUK, JOMaHas 1 buGmorexa [JOK
Y ’ https://m.edsoo.ru/8866cbba
3 CMexHbIE U BEPTUKAJIbHBIE YIJIbI 1 bubmorexa [JOK
P Y https://m.edso0o.1u/8866c5c0
4 CMexHbBIE U BEPTUKAJIBHBIE YIJIbI 1 bubmorexa [JOK
p y https://m.eds00.ru/8866¢7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHble U BEPTUKAJIbHBIE YIJIb 1
8 CMEXHbBIE U BEPTHUKAIBHBIC YTJIbI 1
9 N3MepeHne JIMHENHBIX U YTIOBBIX BEJIUYUH, 1
BBIYMCIICHHE OTPE3KOB U YIJIOB
10 N3mepenue JIMHEWHBIX U YIVIOBBIX BEJIMYUH, 1 bubnnorexa [JOK
BBIYNCJICHHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866¢c3ea
11 N3mepenne IMHEWHBIX U YIVIOBBIX BEJIMYNH, 1
BBIYHMCIIEHHE OTPE3KOB U YIJIOB
12 N3mepenne TMHEWHBIX U YTJIOBBIX BEJIMYMH, 1
BBIYHMCJICHHE OTPE3KOB M YTJIOB
13 [lepumerp u momaab GUryp, COCTaBJICHHbBIX U3 1
PSIMOYTOJIbHUKOB
14 [Tepumerp u mnomaab GuUryp, COCTaBJICHHBIX U3 1
IPSIMOYTOJIbHUKOB
15 [TonsiTHE O paBHBIX TPEYTOJbHUKAX U 1 bubnnorexa [JOK
TIEpPBUYHBIC MPEJICTABICHHSI O paBHBIX (Urypax https://m.edsoo.ru/8866ce80
16 Tpu npusHaka paBeHCTBa TPEYTOJIbLHUKOB 1 bubmorexa LOK
prTp P hey https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa TPEYTOJIbHUKOB 1 bubmnorexa [IOK
putp P pey hitps://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBA TPEYTOJIbLHUKOB 1 bubmuoreka [JOK



https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866b724
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https://m.edsoo0.ru/8866e01¢e

19 Tpu mpu3HaKa paBeHCTBA TPEYTOJIbHUKOB
20 Tpu nmpu3HaKa paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB bubmorexa LLOK
prTp P pey https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB
23 [Ipu3Haky paBeHCTBA MPSMOYTOJIbHBIX
TPEYTOJILHUKOB
24 CBOICTBO MeIMaHbI IPSIMOYTOJILHOT'O bubnuorexa [JOK
TPEYTroJIbHUKA, MPOBEIEHHOMN K TUTIOTEHY3€ https://m.edsoo.ru/8866e9%ec
25 CBOMCTBO MeuaHbl IPSIMOYTOJILHOTO
TPEYroJbHUKA, IPOBEAEHHOMN K THIIOTEHY3€E
2% PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubnnorexa [JOK
TPEYTrOJIBHUKU https://m.edsoo.ru/8866d6fa
27 [Ipu3Haku u cBOICTBA paBHOOEIPEHHOTO bubnmnoreka [JOK
TpeyroJbHUKA https://m.eds00.ru/8866d880
73 [Tpu3Haku u CBOMCTBa paBHOOEIPEHHOTO bubnnorexa [JOK
TPEYrOJbHUKA https://m.eds00.1ru/8866d880
[Ipu3naky u cBoiicTBa paBHOOEAPEHHOTO bubnmnorexa [JOK
29
TpEYrojabHUKa https://m.edsoo.ru/8866e26c
30 HepaBeHncTBa B reomeTpuu
31 HepagenctBa B reomerpun bubmmorexa [JOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reoMerpuu
33 HepaBeHnctBa B reomeTpun
. bu6nuoreka [JOK
o
34 [IpsiMoyTOnbHBIN TPEyTroibHUK € yTiaoM B 30 https://m.edsoo.ru/8866eb22
35 [IpssMOyTOIBHBIN TPEYTOIBHUK C yrioM B 30°
36 Kontponbhas pabota no teme "TpeyronbHuku" bubanoreka [JOK



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e01e
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https://m.edsoo.ru/8866ecbc

bu6nuoreka [JOK

37 [TapannensHbIe OPsIMBIE, UX CBOMCTBA
P p ’ https://m.edso00.ru/8866ef64
38 ITsTeiil noctynar EBkiuna
Hakpect nexainue, COOTBETCTBEHHBIE U
39 OIIH(I))CTO OHHHE I"JII)I 00pa3oBaHHBIC MTPU Bubmorexa TOK
p YIJIBI, 00p P . https://m.eds00.ru/88661086
MEePECEUCHNH NTapaJUICNIbHBIX MPSAMBIX CEKYIICH
Hakpect nexarnue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE IIPU
MIEPECCUCHUH NapaJUIeJIbHbIX NPSIMBIX CEKYIIEH
Hakpecr nexaiine, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE ITPU
MepECECYCHNH NapajIeNIbHbIX NPSIMBIX CEKYIIEH
Hakpecr nexarine, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHBIE IIPU
MIepeCeUCHNH NapajIesIbHbIX NPSIMBIX CEKYIIEH
Hakpect nexarue, COOTBETCTBEHHBIE U
43 OJIH(I))CTO OHHHUE r’nm oOpa3oBaHHbBIC TTPU buGmorexa [JOK
p YIIIBL, 00p P . https://m.eds00.ru/886613b0
MIEPECCUCHUH NapaJIeJIbHbIX NPSIMBIX CEKYIIEH
[Ipu3Hak napaaaenbHOCTU MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSAHUI OT TOYEK OJHOU MPSIMOi
JI0 BTOPOH IPSIMOM
[Ipu3Hak napanaenbHOCTU MPSMBIX Yepe3
45 PaBEHCTBO PACCTOSHUI OT TOYEK OJTHOU MPSIMOi
JI0 BTOPOH IPSIMOM
46 Cymma yTii0B TpeyTroJIbHHKA Bubmorexa LTOK
Y Y They https://m.eds00.1u/88661630
47 Cymma yTJI0B TpeyroJibHUKa Bubmorexa TOK
Y Y pey https://m.edso00.ru/886618ba
bu6nmmoreka [IOK
48 Bueminue yribl TpeyrojibHuKa

https://m.edsoo.ru/8866fase



https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866ecbc
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49 Bueninue yrisl TpeyrojbHUKA
50 Kontponbhas pabota no teme "llapamiensHbie bubnmoreka [JOK
IpsIMblE, CYMMa YTJIOB TPEYTrOJIbHHUKA" https://m.edsoo.ru/8866febe
51 OKpy>KHOCTb, XOPJbl U IUAMETP, KX CBOMCTBA bubmorexa LIOK
’ > https://m.eds00.ru/88670800
52 KacarenbHast K OKpy>KHOCTH buGmnorexa [JOK
Py https://m.edso00.ru/88670e9a
53 OKpY’KHOCTb, BIIUCAHHAS B YIOJI
54 OKpY’KHOCTb, BIIUCAHHAS B YIOJI
bu6nunoreka [JOK
55 [Tonsatue o I'MT, npumeneHune B 3a1auax https://m.edsoo.rw/8867013¢
bubnmoreka [IOK
56 [Tonsarue o I'MT, npumenenue B 3aavax https://m.edsoo.ru/88670508
57 buccekTpuca u cepelMHHBIN TIEPICHANKYJISIP
KAaK T€OMETPUUYECKHE MECTa TOUEK
58 OKpY’KHOCTb, OIIMCAHHAsl OKOJIO TPEYTOJIbHUKA bubmorexa LIOK
Py : pey hitps://m.eds00.ru/88670a62
59 OKpY>KHOCTb, ONIMCaHHAs OKOJIO TPEYTOJIbHUKA
60 OKpy>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK bubmorexa [JOK
Py ’ pey https://m.edsoo.1u/8867103¢
61 OKpY>KHOCTb, BIIMCAHHAs] B TPEYTOJILHUK
62 [Ipocreiimue 3a1a4un Ha OCTPOEHUE bubmorexka [JOK
P ! p https://m.edsoo.ru/88671188
63 [Ipocreiinue 3a7auu Ha TOCTPOCHUE bubmorexa LOK
https://m.edso00.ru/886712d2
64 Konrponbnas padora no reme "OKpyKHOCTb U bubnnorexa [JOK
Kpyr. ['eomerprueckre nocTpoeHus " https://m.edsoo.ru/88671462
65 [ToBTOpeHue u 06001IeHNE 3HAHUIT OCHOBHBIX bubnmnorexa [JOK
IIOHATUM U METOJIOB Kypca 7 Kiiacca https://m.eds00.ru/886715b6
66 Hrorosast koHTpobHas paboTa buGmnorexa [JOK

https://m.edso00.ru/886716ec



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671188
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/88670508
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/88670800
https://m.edsoo.ru/8866fe6e
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67 [ToBTOpeHue u 06001IeHNE 3HAHUIT OCHOBHBIX 1
MOHATUI U METOJOB Kypca 7 Kiiacca
68 IToBTOpEeHME U 00001IEHNE 3HAHUIT OCHOBHBIX 1 bubnmorexa LIOK
TOHATHI U METOJIOB Kypca 7 Kilacca https://m.edsoo.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/886719bc
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8 KIIACC
No KoJynuecTBo yacos DJieKTpoHHbIe HH(POBBIE
I[/-II Tema ypoxa Beero Konrtpousnsie | IIpakTnueckue o0pasoBaTejbHbIe
padoThI padoThI pecypceel
1 [Tapannenorpamm, €ro npu3Haku U CBOMCTBA 1 ng;;ﬁfg;gggg 671af2
2 [Tapamtenorpamm, €ro Npu3Haku U CBOMCTBA 1 ngjﬁﬁ;gﬁgg 671ca0
3 [Tapamienorpamm, €ro NIpu3Haku U CBOMCTBA 1 E:fgg;;fg;gg}ég 671ca0
YacTHble ciaydyau napauiesorpaMMoB Bubmorexa [IOK
4 (MPsIMOYTONBHUK, POMO, KBaJpaT), UX MPU3HAKH 1 https://m.edsoo.ru/8867 1 dea
¥ CBOMCTBA - '
YacTHble caydyau napauiesorpaMMoB Eu6 OK
5 (MPsIMOYTONBHUK, POMO, KBaJpaT), X MPU3HAKH 1 h:fpg;;fg;gru /128671120
Y CBOMCTBA - '
YacTHble caydyau napauiesorpaMMoB Eu6 OK
6 (MPsIMOYTONTBHUK, POMO, KBaJIpaT), X MPU3HAKH 1 htlfsz'I/P/Ir(r)lT:;sigru /18867209¢
Y CBOMCTBA - '
bubmuoreka [JOK
7 Tpanenus ! https://m.edsoo.ru/88672358
8 PaBHOOOKasI 1 IPAMOYTOJIbHAS TparneLuu 1 bubmmorexa [TOK
https://m.edsoo.ru/8867252¢
9 PaBHOOOKas 1 IPSAMOYTOJIBHAS TPATICIIHH 1 E;fg;;fgsaogrougg 672858
bub6mmoreka [IOK
10 MeTox yABOCHUS MC/HMaHE! ! https://m.edsogru/88672b14
11 [lenTpanbHas CUMMETpHUS 1 bubmorexa LIOK
p P https://m.edsoo.ru/88672b14
12 Kontponbhas pabota no teme 1 1 bubnmnorexa [JOK

"YeTplpéXyroapbHuKu"

https://m.eds00.ru/88672c9a



https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672858
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671af2
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Teopema ®aneca u Teopema o

bubnuoreka [JOK

13 IIPONOPIMOHAIBHEIX OTPE3KaxX https://m.edsoo.ru/8867337a
bubmmoreka [IOK
14 CpeAHsT JIMHHS TPYTOTLHIKA https://m.edsoo.ru/88672e0c
bubnuoreka [JOK
15 CpeHAs IUHUS TPCYTONLHIKA https://m.edso0o.ru/88672138
N bubmuoreka [JOK
16 Tpaneius, e¢ cpeHss THHMA https://m.edso0o.ru/88672358
.. but6mmoreka [IOK
17 Tpaneius, e¢ cpeHss THHHA https://m.eds00.ru/88673064
bu6mmorexa [IOK
18 IponopumonanbrIe oTpesiH https://m.eds00.ru/88673794
bubnuoreka [JOK
19 IponopuonanbrIe oTpesi https://m.eds00.ru/88673794
but6mmoreka [JOK
20 Hentp macc B TpeyroibHike https://m.edsoo.ru/886738fc
but6mmoreka [{IOK
21 [Tonoburie Tpeyrombmku https://m.edsoo.ru/88673a78
bubmmoreka [IOK
22 Tpu npusHaka noo0ust TPEyTroJIbHUKOB https://m. edsoo.ru/88673bac
bubnuoreka [JOK
23 Tpu npusHaka noo0ust TPEyroJIbHUKOB https-//m.edsoo.r/88673d52
but6mmoreka [JOK
24 Tpu npu3HakKa noo0us TPEyTroIbHUKOB https://m.cdsoo.rw/8867400¢
25 Tpu npusHaka noo0usi TPEyTroJIbHUKOB
2% [Tpumenenue noo0us Mpu pelieHun
MPaKTUYECKHX 3a/1a4
27 Konrponsnas padora no reme "[lono0HbIe bubnuoteka [IOK
TPEYTOJbHUKH" https://m.edso0o.ru/8867445a
N N but6mmoreka [JOK
28 CoiicTa miomaael reoMeTpudeckix Guryp https://m.edsoo.r/886745fe
29 DopMyJIbI IS TUIOIIAIH TPEYTOJIbHUKA, bubnuoteka [JOK



https://m.edsoo.ru/886745fe
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/8867337a
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MapajuieIorpaMma https://m.eds00.1ru/88674860
30 dopMyIIbl AJIs IIOIIAIA TPEYTOJIBHHKA, bubnmnoreka [JOK
rapajuiesiorpamMmma https://m.edsoo.ru/88674a22
31 @opMyIbl U1 ILIOIIAIN TPEYTOJIBHHKA, bubnuoreka IIOK
apajuieiorpaMmma https://m.edsoo.ru/88674a22
3 dopMyIbl AJis TUIOHIAAN TPEYTONbHHKA, bubnmoreka [JOK
rnapajuiesiorpamMmma https://m.edso00.ru/88675288
33 @opMyIIbl U1 ILIOIIAN TPEYTOJIBHHKA, bubnunoreka IIOK
napajuiesorpaMma https://m.edsoo0.ru/8867542¢
34 Brruucnienue miomazei CioxHbIX GUryp ngjﬁfﬁgggg 67478
35 [Tnomanu ¢puryp Ha kieTdaToi Oymare Eggg;;fg;gg}ég 67473¢
36 [Tnomanu nonoOHbIX GUryp
37 [Tnomanu nono6HbIX hUryp
38 3a7a4m ¢ MPaKTUYECKUM COJICpKaHUEM E;fg;ﬁfg;gggg 675558
39 3aga4ym ¢ TPaKTHYECKUM COJICPKaHUEM ngﬁfgﬁgﬁgg 675684
40 Pemenue 3aga4 ¢ MOMOIIBIO METOIA bu6mmorexa [IOK
BCIIOMOTATEIHHOM TIOIIAaN https://m.edso0.ru/88674190
41 KoHntponbHas padora o teme "Ilnomanp" E;fg;ﬁfg;gggg 67579
N bubnnorexa [JOK
42 Teopema [Iudaropa u e€ npumeHeHue hittps://m.c dsocI)-.Iru 198675918
. bubnmnoreka [JOK
43 Teopema [Iudaropa u e€ npumeHeHue https-//m.c dsog)l.ru 198675918
N bubnmnorexa [JOK
44 Teopema [Iudaropa u e€ npumeHeHHE https://m.c dsogru 198675abc
45 Teopema [Iudaropa u e€ npuMeHenne
46 Teopema [Tudaropa u e€ npuMeHenne



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88675558
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88675288
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674860
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Omnpenenenne TPUrOHOMETPUUECKUX (PYHKIIHMA
OCTPOTO yTJia MPSIMOYTOJILHOTO TPEYTOJIbHUKA,

but6mmoreka [IOK

47
TPUTOHOMETPHUUECKUE COOTHOIIICHUS B https://m.eds00.1ru/88675d32
IPSIMOYTOJIbBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO Bubmmorexa [IOK
P P https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
Konrponsnas padora no teme "Teopema bubnuoteka [IOK
51 "
[Tudaropa u Havaga TPUTOHOMETPUH https://m.edsoo.ru/8al1407e8
59 BnucanHble 1 IEHTpaNbHBIE YIIIbI, YTOJ MEXIY bubnmnorexa [JOK
KacaTeJIbHOW U XOpJI01 https://m.edsoo.ru/8a1415b2
53 BrniucanHbie U LICHTPAJIBHBIE YIJIbl, YTOJI MEXKITY bubnuotexa [JOK
KacaTeJIbHOU U XOpJIoH https://m.edsoo.ru/8a141940
54 BnucanHble U HEHTpaNbHBIE YIJIbI, YTOJI MEXKIY bubmuoreka [IOK
KacaTeJIbHOU U XOpJIO1 https://m.edsoo.ru/8al141b34
55 YTIubl MEXAY XOpJaMHU U CEKYIIUMU
56 YTIubl MEXAY XOpJAaMHU U CEKYLIMMU
57 Brniucannbie 1 ONMCaHHBIE YETHIPEXYTOJbHUKH, bu6muoteka [IOK
VX IPU3HAKKU U CBOMCTBA https://m.edsoo.ru/8a14086
58 BnucanHble ¥ ONTMCAaHHBIE YETHIPEXYTOIbHUKH, bubmmoreka [IOK
VX MIPU3HAKH U CBOWICTBA https://m.edsoo.ru/8al1416d4
59 Brniucannbie 1 ONMCaHHBIE YETHIPEXYTOIbHUKH, bu6mmoteka [{OK
UX IPU3HAKU U CBOMCTBA https://m.edsoo.ru/8al416d4
IIpuMeHeHre CBOMCTB BIMCAHHBIX U ONIMCAHHBIX
60 YETBIPEXYTOJIBHUKOB IIPU PEILIEHNUN
T€OMETPUUYECKHX 3a7a4
IIpyMeHeHnEe CBOMCTB BIMCAHHBIX U ONIMCAHHBIX
61 YETBIPEXYTOJIBHUKOB IIPU PEIICHUU
T€OMETPUUYECKHX 3a7a4
62 BzaumHoe pacrionoxeHue AByX OKPYKHOCTEM, bubnmnoreka [JOK



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/88675d32
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06H_II/Ie KaCaTCJIbHBIC

https://m.edsoo.ru/8al410a8

but6mmoreka [JOK

63 Kacarme oxpyxHocteit ! https://m.edsoo.ru/8al410a8
K 0 "y
64 01? HT)?(EJ::;;’[ BpiH(C):Z?{EE(?Ig ‘;IM:HHC::II;L]; 1 bubmmorexa IOK
Py ) " https://m.edsoo.ru/8a141c88
YEThIPEXYTOJIbHUKH
65 IToBTOpEHNE OCHOBHBIX IMOHATHNA U METO0OB 1 bubnmnorexa [JOK
KypcoB 7 u 8§ KJ1accoB, 000011IeHIEe 3HAHUH https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX IIOHATHNA U METOZ0B 1 bubnuoteka [IOK
KypcoB 7 u 8 KjaccoB, 00001eHne 3HAaHUI https://m.edsoo.ru/8al4lefe
but6mmoreka [{OK
67 Hrorosas koHTpoILHAs padoTa ! https://m.edsoo.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX ITOHATHNA U METO0B 1 bubnunoreka LIOK
KypcoB 7 u 8 KJ1accoB, 0000IIeHHEe 3HAHUN https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/8a1420ac
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
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9 KJIACC
N KoJuun4vecTBo 4acoB DJIeKTPOHHbBbIE IU(PPOBLIE
H/-II Tema YpPoOKa Beero KOHTpoﬂbﬂble HpaKaneCKne 06pa3OBaTenbm,1e
padoThI padoThI pecypchl
1 OrnpesiesieHre TPUTOHOMETPUIECKUX QYHKIIUMA 1 bubanorexa [JOK
yriioB oT 0° 1o 180° https://m.edsoo.ru/8al424bc
2 DopMyJIbl IPUBEACHUS 1
3 TeopeMa KOCUHYCOB 1 Bubmnorexa LIOK
p y https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCUHYCOB 1
5 T Mi KOCHHVCOR 1 bu6nmoreka [JOK
cope OCHHYCO https://m.edsoo.ru/8al42d5e
6 Teopema cuHyCOB 1 bubmiorexa IJOK
p y https://m.edsoo.ru/8al42e8a
7 Teopema CHHYCOB 1
8 Teopema cUHYCOB 1
9 HaxoxneHnue 1invMH CTOPOH M BEJIUYMH YIJIOB 1 bu6muoteka [IOK
TPEYTrOJbHUKOB https://m.edsoo.ru/8a1430b0
10 Penrenne TpeyrojbHUKOB 1 Bubmmorexa LIOK
pey https://m.edsoo.ru/8al42ac0
11 Pentenue TpeyroiabHUKOB 1 bubmioreka IIOK
ctie pey https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB 1 Bubmiorexa IJOK
[HIeHHE TpCy https://m.edsoo.ru/8al42ac0
13 Penrenue TpeyrojibHUKOB 1 Bubmmorexa [IOK
peyrol https://m.edsoo.ru/8al42ac0
14 IIpakTHueckoe MPUMEHEHNUE TEOPEM CUHYCOB U | bubnnorexa [JOK
KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTrueckoe MpUMEHEHUE TEOPEM CHHYCOB U 1
KOCHHYCOB



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a1424bc
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KoHTponbHas pabdora o teme "Penienne

bu6nuoreka [JOK

16 TPEYTrOJIHLHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [IOK
17 [TonsiTue o mpeodbpa3oBaHUU TOTOOMS hitps://m.cdsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE DJIEMEHTHI MTOIOOHBIX (pUr bubmorexa LLOK
8 yp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIC IIEMEHTHI MOAOOHBIX PHUTyp
Teopema 0 IpOU3BEICHUN OTPE3KOB XO
20 TEO peMa oI pOI/I3B€ HGHI/II/I oT pe31<013 cerH, ux bubmaorexa LIOK
P p 5 P . YHHHX, https://m.edsoo.ru/8a14406e
TeopeMa O KBaJipaTe KacaTeabHOU
Teopema 0 mpou3BeICHUN OTPE3KOB XO
21 T€O peMa om ponsBe ﬂeHHH oT pGSKOB cerH, 170'¢ bubmmorexka [IOK
P p & P . YIHHX, https://m.edsoo.ru/8al441a4
TeopeMa O KBaJipaTe KacaTeJabHOU
Teopema o Ipou3BEAEHUU OTPE3KOB XOP/,
22 T€O peMa om pomBe HCHI/II/I oT p631<013 cerH 170'¢ bubnnorexa [IOK
P p I[ P . YIHHX, https://m.edsoo.ru/8a1442da
TeopeMa O KBaJparTe KacaTeJIbHOU
23 IIpuMeHeHne TeopeM B pelleHun bubnnorexa [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143106
IIpumeHeHne TeopeM B pelIeHun bubnuoreka [IOK
24
TeOMETPUUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
75 IIpuMeHeHne TeopeM B pelleHnun bubnnorexa [JOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
Kontponbhas pabota no teme "lIpeobpazoBanue
26 1o, ogym MeTqueCKHe COOTHOH_II;HI/ISIPB bubmorexa LIOK
N w P https://m.edsoo.ru/8a1447a8
OKPYXHOCTHU
27 Onpenenenne BeKTOpoB. PU3HUECKUI U bubnmnoreka [JOK
T€OMETPUYECKUM CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
3 CrokeHue ¥ BBIUUTAHUE BEKTOPOB, YMHOKEHHE bubnuorexa [JOK
BEKTOpA HA YHUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, YMHOKEHHE bubnmoreka [JOK

BCKTOpA HAa YMUCJIO

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



https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a14392a
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CrnoskeHne 1 BEIYATaHUE BCKTOPOB, YMHOXXCHUC

30
BEKTOpa Ha YUCJIO
31 Paznoxenue BekTopa 1o IByM HEKOJUTMHEaApHBIM
BEKTOpam
32 Koopaunatel BekTopa Bubmorexa TOK
P p https://m.edsoo.ru/8al44ftbe
33 CxkanspHoe MpOU3BEJIEHNE BEKTOPOB, €TI0 bubnmnorexa [JOK
[IPUMEHEHHUE I HAXO0XKJICHHs JUIMH U YIJIOB https://m.edsoo.ru/8a14539¢
34 CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB, €TI0 bubnuorexa [JOK
MPUMEHEHUE 11 HAXO0XKJIEHUs JUIMH U YIJIOB https://m.edsoo.ru/8a14550e
35 Pemenune 3aga4 ¢ MOMOIIBIO BEKTOPOB bubnmorexa LIOK
! B p https://m.edsoo.ru/8al44c3a
36 Pemenwne 3aga4 ¢ MOMOIIIBIO BEKTOPOB bubmorexa [JOK
A m p https://m.edsoo.ru/8al1458c4
37 [IpumeHeHre BEKTOPOB ISl pEIIeHUs 3a/1a4
bu3uku
" " bu6nmoreka [IOK
38 Konrponsnas padora no teme "BekTopbl https://m.edsoo.r/8al45b08
39 JlekapTOBbI KOOPAMHATHI TOYEK Ha MJIOCKOCTH
. bu6mmorexa [IOK
40 YpapHeHue npaMok https://m.edsoo.ru/8al145c¢48
41 YpaBHeHHE PSIMOU
bu6mmoreka [IOK
42 YPABHCHNE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 KoopauHats! To4ek nepeceyeHns OKpyKHOCTU U bubnnorexa [JOK
PSIMOI https://m.edsoo.ru/8a146620
44 Metoa KoOpAuHAT NPU PEUICHUN
r€OMETPUUYECKHUX 3a/1a4, TIPAKTUYECKUX 3a]1a4
45 Meron KOOpAMHAT NIPU PEILIEHUU
r€OMETPUYECKHUX 3aJ1a4, MPAKTUYECKUX 3a]a4
46 MeTo 1 KOOpAUHAT NPU PEHICHUH



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a144fbe
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ICOMCTPHUUYCCKUX 3aJldaY, IPAKTUYCCKUX 3a1a4

47 Kontponbhas pabota no teme "JlekapToBbl bubnmoreka [JOK
KOOPJIMHATHI HA TJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 IIpaBunbHBIE MHOTOYTOJIBHUKHY, BEIYMCIICHUE UX bu6muoreka [{OK
3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
49 Hucno 7. Jmia OKpY>KHOCTH https://m.edsoo.ru/8a1472c8
bub6mmoreka [JOK
30 Hucno . JlmHa OKpyKHOCTH https://m.edsoo.ru/8al4714c
51 JlnuHa TyTH OKpYKHOCTH
52 Pannannasg mMepa yrna Bubmiorexa IJOK
A pay https://m.edsoo.ru/8al4714c
53 IImomane kpyra, CEKTOpa, CErMeHTa Bubmmorexa [IOK
IHazk Kpyra, pa, https://m.edsoo.ru/8a147426
54 IImomans kpyra, cekTopa, cCerMeHTa Bubmmorexa LHIOK
tHank Kpyra, pa, https://m.edsoo.ru/8a147750
55 IImomans kpyra, cekropa, cerMeHTa bubmioreka IIOK
[Hank Kpyra, pa, https://m.edsoo.ru/8a147750
56 ITonsiTHE O ABMKEHUH INIOCKOCTH Bubmiorexa IJOK
o https://m.edsoo.ru/8al147c82
57 ITapannensHbBII IEpEHOC, TOBOPOT Bubmmorexa [IOK
p p ’ p https://m.edsoo.ru/8a147f16
58 ITapanaensbHBIH IIEPEHOC, IOBOPOT Bubmmorexa LIOK
P PEHOC, TIOBOD https://m.edsoo.ru/8al147f16
59 [TapannensHbIN IEpEHOC, TOBOPOT
60 [TapannensHbIN IEpeHoC, TOBOPOT
61 IIpuMeHeHne NBUKEHUH IPH PELIEHUH 33024 Bubmorexa LHOK
p a pup a https://m.edsoo.ru/8a1480e2
Kontponbnas padora mo temam "lIpaBuibHbIe
62 MHOTOYTroJbHUKU. OKpYKHOCTb. J[BHKEeHUs

I0CKOCTH"



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146e0e
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS

63 3HaHuii. MI3MepeHne reoMeTpuYeCcKiX BEJTUYHH. 1 bubmuotexa [JOK
Tpeyronbuuku. [lapannensHbie u https://m.edsoo.ru/8a148524
TIEPIICHIUKYJISIPHBIC TIPSIMBIC

bu6mmoreka [IOK

64 Hrorosast koHTpOIbHAsS paboTa 1 https-//m.cdsoo.rw/8a148920
[ToBTOpEHKe, 0000IICHUE, CUCTEMATU3AIUS

65 3H3HI/II§ Ok >KH0(:ITIL u Kpyr. ['eomer I/IL‘I—IGCKI/IG 1 Bubmorexa LIOK

- OKPY Py p https://m.edsoo.ru/8a148650
MOCTPOEHUs. YTJIbI B OKPYKHOCTH
[ToBTOpeHue, 06001eHNE, CUCTEMAaTH3aIUS
66 3HaHUW. BrincaHHble U OMMCAHHBIE OKPYKHOCTH 1

MHOTI'0OYT'OJIbHUKOB

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

66



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148524
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
MpoBepPsAEeMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

6

['eomerpus

6.1

Pacrio3HaBaTh M3y4YeHHbIE T€OMETpUYECKHE (DUTYpBI, ONPEAEsATh UX
B3alMHOE PpAaCIOJIOKEHHEe, H300pakaTb TIeoMeTpuyeckue QUrypsl,
BBIIIOJHATh YEPTEKU [0 YCIOBUIO 3anauyd. V3MmepsTh JMHEHHBIE U
YIJ10BBIC BCIIMYMWHBI. Pemars 3aaa4i Ha BBIYHUCJICHUEC OJIUH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jlenate rpyOyro OIEHKY JTWHEHHBIX U YTIOBBIX BEITUYHMH MPEIMETOB B
peanpbHOM JKW3HHM, pa3MEepOB TNPHUPOAHBIX OO0BEKTOB. Pazmmuate
pa3Mepbl ITHX 00BHEKTOB MO MOPSAKY BETUIHHBI

6.3

CTpOUTH YEPTEXKHU K TEOMETPUUECKHUM 3a7a4aM

6.4

ITonp30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUN
3aja4

6.5

[IpoBoaUTH  JIOTMYECKHE  PACCy Xk AECHHS  C  MCIOJIb30BAHUEM
TE€OMETPHUYECKUX TEOPEM

6.6

ITosnb30BaTbCA IIpU3HAKaMU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€E
IIPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUN T€OMETPUYECKUX 3a/1a4

6.7

Onpenenars napauienbHOCTh MPSIMBIX € MOMOIIBIO YIJIOB, KOTOpBIE
obpasyer ¢ HuUMH cekymas. Onpenenars napaieIbHOCTh MPSIMBIX C
IIOMOUIBIO0 PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSMOHN A0 TOYEK
JAPYrou NpsiMO

6.8

Pemate 3a1aun Ha kieT4yaToil Oymare

6.9

HpOBOI{I/ITI) BBIYHMCJICHUSA U HAXOJUTh YU CJIOBBIC 1 6YKB6HHBIG 3HA4YCHUA
YTJIIOB B T'COMCETPHUYCCKUX 3aJavddaX C HCIIOJIb30BAHUCM CYMMbI YTJIOB
TPCYTrOJbHUKOB U MHOI'OYI'OJIbHUKOB, CBOICTB YTJ0B, 06pa30BaHHI)IX
npu nepeceHCHUU IABYX IMAPAJUICIBbHBIX IIPAMbBIX ceKymeﬁ. Pematsn
IMPAKTUYCCKUC 3a1a491 Ha HAXOXKACHHUC YIJIOB

6.10

BrnaneTts noHsATHEM reOMETPUUECKOTO MECTA TOYEK. Y METh ONIPEAEIIATh
OMCCEeKTpUCY yria W CEepeAUHHBIN TMEePHeHAUKYISp K OTPE3KYy Kak
F€OMETPUYECKUE MECTA TOYEK

6.11

@opMyIMpOBaTh OINPEIACICHUS OKPY)KHOCTH M Kpyra, XOpAsl H
JUuaMeTpa OKpPYXKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAMHU. YMETh
IIPUMEHSTH 3TU CBOMCTBA IIPU PEIICHUH 3a/1a4

6.12

BilaneTrs NOHATHEM OIMCAaHHOM OKOJIO TPEYTOJIBHMKA OKPYXXHOCTH,
yMeTh HaxoauTh e€ 1neHtp. llomb3oBaThCsi (hakTaMM O TOM, 4YTO
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OUCCEKTPUCHI YITIOB TPEYroJbHUKA NEPEeCceKarTcsl B OAHOM TOUKe, U O
TOM, YTO CEpPEAVHHBIC NEPIEHAMKYJAPbI K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS] B OJHON TOUYKE

6.13

Bnanete moHATHEM KacaTeNbHOW K OKPYXKHOCTH, IOJb30BATHCS
TEOPEMON O MEPHEeHIUKYISIPHOCTH KacaTelbHOM U paauyca,
IIPOBEIEHHOI0 K TOUKE KacaHUsl

6.14

ITonp3oBaThCs HpOCTCﬁH.IPIMH ICOMCTPUUCCKUMHU HCPABCHCTBAMMU,
IIOHUMAaTh UX HpaKTI/I‘-IeCKI/If/'I CMBICJI

6.15

[IpoBOANTH OCHOBHBIE TI'€OMETPHUUECKHE TIOCTPOCHHUS C IOMOIIbIO
LUPKYJIS U JIMHEHKH

8 KVIACC

Kon
MpoBepPsieMOro
pe3yJabTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

6

['eomerpus

6.1

Pacno3HaBath OCHOBHEIC BUIbI ‘-IGTBIpéXYFOJIBHI/IKOB, HnX 3JICMCHTHI,
I0JIL30BAThCS MX CBOHMCTBAMH IIpHU pCHICHUH I'COMETPUICCKUX 3aaa4d

6.2

[IpuMeHSATh CBOWMCTBa TOYKH IEPECEYCHUS MEIUAH TPEyroJIbHUKA
(LIeHTpa Macc) B peIICHUH 3a1a4

6.3

Biagers mnoHsATHEM CpeqHEN IJIMHUM TPEYroJbHUKAa M TpAIELWH,
OPUMEHATh MX CBOICTBa MNpH pELIEHUH TeOMETPUYECKHUX 3ajad.
[Tons3oBatbes Teopemon Paneca U TEOPEMON O IPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JJIsl pElIeHUs MPAKTHUECKUX 3a1a4

6.4

HpI/IMeHHTb IIPHU3HAKH HOI[O6I/IH TPEYIroOJbHUKOB B  PCHICHUH
reOMCTPHUYCCKHUX 3ada4

6.5

[Tonb3oBatbes Teopemoit [Iudaropa i perieHns reoMeTpUuecKux 1
IpakTHYecKuX 3amad. CTpouTh MaTeMaTHYECKYyH0 MOJEIb B
MPAKTUYCCKUX 3aaadax, CaMOCTOATCIIbHO ACJIaThb qepT'én( 1 HAaXOAUThb
COOTBETCTBYIOIIUE UIHHBI

6.6

BJ'Ia,Z[eTB MOHATHUAMU CHHYC4, KOCHMHYCAa M TaHI'CHCa OCTpOro yria
MMPpAMOYTOJIBHOI'O TPECYT'OJIbHUKA. ITonp30BaThCS TUMU TOHITHAMHA JJIsL
PCHICHUS MPAKTUYCCKUX 3aa4

6.7

Bbruucnare (pa3inyHbIMM crioco0amM) IUIOLIA/b TPEYrOJbHUKA U
IUIOUIaId MHOTOYTOJBHBIX (Uryp (HoJb3ysich, TJA€ HEOOXOAMMO,
KaJIBKYJIATOpOM). IIpUMEHATh MOJly4eHHbIE YMEHUS B MPAKTUUYECKUX
3ajadax

6.8

BirageTs MOHATUSAMH BIMCAHHOTO M LIEHTPAJIBHOTO yIJjla, HCIOJIb30BATh
TEOpEeMbI O BIMCAHHBIX YIJaxX, yriax MEXIYy XOpAamMH (CEeKyLIIUMH) U
yrile MEXIy KacaTelIbHOW M XOPJAOM MPHU PEUICHUH T'€OMETPUYECKUX
3a1a4

6.9

BJ'IEUICTB IOHATHUECM OIIMCAHHOI'O I-IeTI:IpéX}/T OJIbHUKA, HTPHUMCHATH
CBOMCTBA OIMMCAHHOTO '—IGTBIpéXYFOJ'H)HI/IKa IMpU pCUHICHUH 3a1a4

6.10

[IpuMeHsITh  TMOJy4YEHHbIE 3HAHMSI Ha NPAKTHUKE — CTPOMTH
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MaTeMaTHYeCKUe MOJENHU Ui 3aJad peallbHOM >KM3HU U TPOBOAUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C TPUMEHEHHEM TOJ00Us W
TPUTOHOMETPHH (MOJIB3YSCh, TI€ HEOOXOAUMO, KAIBKYJIISITOPOM)

9 KUIIACC

Kon

NpoBepsieMoro
pe3yJibTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

6

['eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKUE (QYHKIIMU OCTPBIX YIJIOB, HAXOIUTh C UX
IIOMOILBIO  PA3JIMYHBIE 3JIEMEHThl HPSIMOYIOJIBHOTO TPEYrOJIbHUKA
(«peleHue NpsIMOYTOJIbHBIX TPEYTOIBHUKOBY ). HaxoauTs (¢ moMo1ibio
KaJIbKYJISITOPA) JUIMHBI U YIUIbI Ul HeTAOIMYHbIX 3HAYEHUI

6.2

[Tonb30Batbes bopmynamu IpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAESCTBOM MJII HAXOXKACHHUS COOTHOIICHUMN
MEX1y TPUTOHOMETPUUYECKIUMH BeJIMYMHAMHU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY),
[IPUMEHSATD UX IPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnanets moHsATHSMEH TIpeoOpa3oBaHUS TOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA0OHBIX (uryp. Ilomp30BaThCs CBOWCTBAMHU IMOHAOOMS
MPOU3BOJILHBIX (PUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOIUTH YTJIbI Y
nono6HbIX (uryp. IlpuMeHsATs CBOWCTBA MOAOOMS B MPAKTHUECKUX
3ajadax. YMeThb NPUBOAUTH MpPHUMEPbl MOMOOHBIX GUTYp B
OKpY’KaloIIeM MHpe

6.5

[Tonb30BaThcs TeOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O
MPOM3BEICHUH OTPE3KOB CEKYIHX, O KBaJApaTe KacaTelbHOU

6.6

ITonp30BaThCs BCKTOpaMH, IIOHUMATb HUX FeOMeTpI/I‘{eCKI/Iﬁ n
(1)PI3PI‘~I€CKI/Iﬁ CMBICJI, ITPUMCHATL UX B PCHICHUHU T'COMCTPHUYCCKUX U
(bI/ISI/I‘leCKI/IX 3ajJ1a4. HpI/IMeHHTB CKaJIPHOC IMPOU3BCACHHUC BCKTOPOB
I HaXOXKXICHUA JJIMH U YTJIOB

6.7

Ilons30BaThCs MCTOJOM KOOpAWHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B
PCHICHUU I'COMCTPUUCCKUX U MMPAKTHYCCKUX 3a/]a4

6.8

Brnagers NOHATHSAMH  IPaBUIBHOTO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY’KHOCTH, JJIMHBI IyTH OKPYKHOCTH Y PAMAHHON MEPHI yTila, yMETh
BBIYUCIIATH IUIOLIAAL Kpyra ¥ ero 4dacreu. IIpumeHsaTs nomaydeHHbIE
YMEHUs B IPAKTUYECKUX 3a7a49ax

6.9

Haxoauts ocu win LEHTPbl CUMMETPUH QUTYD, TPUMEHSTH JBUKCHUS
IIJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpuMeHsATH MOJydYeHHBbIE 3HAHMS Ha MPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU Ul 33Jay pealibHOM >KM3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHHS C TPUMEHEHHEM HOJ00us U
TPUTOHOMETpUUECKUX (YHKUUN (MOJB3YysiCh, TIA€ HEOOXOIAUMO,
KAJIbKYJISITOPOM)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMbIi 3J1eMEHT COACPKAHMS
6 ['eomerpus
HavanbHble nonsTHs reomerpun. Touka, mpsmasi, OTpPE30K, Jy4. Yroi. Buasl yrios.
6.1 BeprukanbsHble 1 cMexHble yribl. buccekrpuca yria. Jlomanas, MHOrOyrOJIbHUK.
[TapayaesbHOCTh U NEPIEHIUKYIJIIPHOCTD MPSIMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOHCTBa oceBoW cummerpun. [Ipumepsl
CUMMETPHUU B OKPYKAIOILEM MUPE
6.3 OCHOBHBIE MMOCTPOEHHUS C MOMOILBIO [UPKYJIS U JUHEWKU. TpeyronbHUK. BeicoTa,
MeanaHa, OMCCEeKTpHCca, UX CBOMCTBA
6.4 PaBHOOEIpeHHBIN M pABHOCTOPOHHUN TpeyrosibHUKH. HepaBeHCTBO TpeyroiabHUKa
6.5 CBoiicTBa M TNpHU3HAKU PABHOOEAPEHHOTO TpeyroyibHuKa. llpu3Haku paBeHCTBa
TPEYTrOJIbHUKOB
6.6 CpolicTBa M TNpPHU3HAKU MapaJUIENbHBIX NpsAMBIX. CyMMa yIJIOB TpEyrOJIbHHKA.
BHelnue yripl TpeyrojipHUKa
[IpssmoyronbHblii  TpeyroapHuUK.  CBOMCTBO ~ MeaMaHbl  HPSIMOYTOJIBHOTO
6.7 TPEyroJbHHUKA, IPOBEIEHHON K TMIIOTEeHY3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TpeyroiabHUKOB. [IpsMOYTroabHBINH TPEYTONBHUK C yIII0M B 30°
HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOM, TeopeMa O OosiblieM yrie U Oojbleil CTOpOHE TpEeyrojbHUKA.
[lepneHIUKYJIsIp M HAKJIOHHAs
6.9 I'eomerprueckoe Mecto Touek. buccekrpuca yria u cepeIMHHbINA IEPIEHIUKYISAP K
OTPE3KY KaK F€OMETPHUUECKHE MECTa TOUEK
6.10 OKpy’>KHOCTb U KpYT, XOpJla U IUaMeTp, UX CBOMCTBA. B3anMHoe pacmnosiokeHue
OKpPYKHOCTH M npsiMoii. KacarenbpHast v cekymiasi K OKpy>KHOCTH
6.11 OxkpykHOCTb, BHHUCaHHas B yroj. BmucanHas u onucaHHas OKPYXHOCTH
TPEYIroJIbHHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 ["'eomeTpus
6.1 UYeTpipéxyrosbHukH. [lapamiesorpamm, ero npu3Haku U CBOWCTBA
6.2 [TpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA
6.3 Tpanenus, paBHOOOKast Tpanenysi, €€ cBoicTBa U npu3Haku. IIpsMoyrosbHas Tpanenus
6.4 Meron ynBoenust meauanbl. LlenTpansHas cummerpusi. Teopema @aneca u Teopema o
IIPONOPLMOHAIIBHBIX OTPE3KAX
6.5 CpenHue TMHUY TPEyroibHHUKA U Tpaneuuu. LleHTp Macc TpeyroybHUKa
6.6 [Tono6ue TpeyronbHUKOB, K03 duieHT nogodus. [IpusHaku mogoous TpeyroJbHUKOB.
[TpumeHneHue no100Us PH PEIICeHUH IPAKTHYECKUX 3a1a4
6.7 DopMyIIbl IS TUIONIAIA TPEYTOJIBHHKA, TapaJlJIeiorpaMma, poMOa M Tparenun
6.8 CpoiictBa Tmuomazeit reomerpudeckux (uryp. OTHOIIEHHE TIUIOMIAAeH MOJO00HBIX
¢duryp
6.9 Brruuciienue miomajei TpeyroJbHIKOB U MHOTOYTOJIbHUKOB Ha KJIETUYaTOH Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHHH MPAKTHYECKHX
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3ajau
CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrjia HpsSMOYIOJBHOIO TpeyrojbHHKa. OCHOBHOE
6.11 TPUTOHOMETPHUUECKOE TOXAECTBO. Tpuronomerpudeckue GyHkuuu yrioB B 30°, 45° u
60°
6.12 BrincanHble U LEHTpaJIbHBIE YIJIbI, YTOJI MEXJy KacaTeJbHOW U XOPIOH. YTJbl MEXKIY
] XOpAaMU U CEKYILIMMHU
6.13 BrincaHHbIe ¥ ONMCAaHHBIE YETHIPEXYTOIbHUKHI
6.14 B3aumHoe pacnonoxenue AByX oOkpyxkHocTeil. Kacanme oxpyxHocTedt. OOmiue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
6 ['eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriioB or 0 gmo 180°. OcCHOBHOE TPUTOHOMETPHUECKOE
) TOAeCcTBO. POPMYJIbI IPUBEICHHSI
6.2 Pemenne TtpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. Pemenue
) IIPAKTHUYECKUX 33J1a4 C MCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 ITpeoOpaszoBanne nooous. [1omo0rne COOTBETCTBEHHBIX IJICMEHTOB
6.4 Teopema o mpou3BeIEHNU OTPE3KOB XOP, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYIIHX,
) TEeopeMa O KBaJIpaTe KacaTeJbHOU
BekTtop, ammHa (MOXyJIb) BEKTOpa, COHAIIPABJICHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
6.5 HaIPaBJIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalluU
HaJ BeKkTopamu. Pa3noxeHne BEKTOpa 110 IBYM HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunarer BekTopa. CKalaspHOE IpPOU3BEACHHE BEKTOPOB, IPUMEHEHUE UL
) HaXO0X/ICHUS JUIMH U YTJIOB
JlekapToBbl KOOpAWMHATBI HAa IUIOCKOCTH. YPAaBHEHUs IMpPsMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, IEPECeYeHHE OKPY)KHOCTEM M NpsMbIX. MeToJ KoopAuMHAT WU €ro
IPUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJIbHUKH
6.9 JlinHa oxpyxHocTu. ['pagycHas W paavaHHass Mepa yIya, BBIYMCICHHE JUIMH JAyT
) OKPY’KHOCTEH
6.10 IInouianp Kpyra, CEKTOpa, CErMEHTa
6.11 JIBIOKEHUSI  TUIOCKOCTH M BHYTPEHHHE CHUMMETpuu  ¢Guryp (3JIeMeHTapHbIe
' npeacrasnenus). [lapamtensueiii neperoc. [ToBopot
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IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepsieMor
0 TpedOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHOH NPOrPaMMbl OCHOBHOT'O 00111er0
o0pa3zoBanusi Ha ocHOBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, ITOAMHOKECTBO, ONIEPALIUU
HaJ MHOKECTBaMU; YMEHHE ONePUPOBATh MOHATHAMHU: Ipad, CBSI3HBIN rpad,
JIepeBO, LIUKII, IPUMEHATh UX IIPU PEIICHUM 3a/1a4; YMEHUE UCIIOJIb30BaTh
rpajguyeckoe NPEACTaBICHWE MHOXKECTB JJsi OMNHMCAHUSA peabHbIX
IPOIIECCOB U SIBJICHHM, IPH PELLICHUH 33/1a4 U3 IPYTHX YUeOHBIX IPEAMETOB

YMenue ONCpUpOBATh IMOHATHAMHU: OIPCACICHUC, AKCHUOMa, TEOpcMa,
J0Ka3aTcJIbCTBO, YMCEHUC paciio3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BBICKA3bIBaHUA, IIPUBOAUTL TIPUMCPBI W  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHHUA W OTPULIAHUSA BBICKA3bIBaHUU

YMeHne onepupoBaTh TMOHATUSMHU: HATypalbHOE YHCIO, IPOCTOE H
COCTaBHOC YHMCJIO, ACIMMOCTb HATypaJIbHbIX YHUCCII, ITPU3HAKU ACIIMMOCTH,
11eJI0€ YUCII0, MOAYJIb YKCIIa, OOBIKHOBEHHAS! APOOb M JECITHYHAS IPOOb,
CTaHIlapTHBIﬁ BUJ 4HuCJa, palMOHAJIBHOC YUCII0, UPPALlMOHAJIBHOC YUCIIO,
apuMeTUYECKH KBaJpAaTHBIA KOPEHb; YMEHHE BBINIOIHATH JICUCTBUS C
qucjiaMu, CpaBHUBATH U YHOPAAOUMUBATH YUCIA, IMPCACTABIIATL YHUCIIa Ha
KOOpPAMHATHON MPSIMOW, OKPYIJATh YHCIA; YMEHHUE JelaTh MPUKHUIKY U
OLICHKY PE€3YJIbTaTa BHIYUCIICHUI

YMeHue onepupoBaTh IOHATUSMHU: CTENEHb C LEJIbIM I10Ka3aTeseM,
apu(MeTHYECKUil KBaJpaTHbIM KOpEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTEreHU OoJibIie
€IMHULIBl; YMEHHUE BBINOJHATh pacuéTsl 1o (hopMyiam, NpeodpazoBaHUs
LENbIX, IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUH C KOPHSIMH,
pa3I0KEeHUE MHOTOYJICHA HA MHOKHTENH, B TOM YHCIIE C HCIOIb30BAaHUEM
dbopMy1 pa3HOCTH KBaJIPaTOB U KBapaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh NOHSTHUSAMU: YHMCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJHOW MEpPEeMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
YyMEHHE pellaTh JMHEWHbIE M KBaJpaTHbIE ypaBHEHHUA, ApOOHO-
palMOHANIbHBIC YPABHEHUS C OJTHOM MTEPEMEHHOM, CUCTEMBI IBYX JTUHEUHBIX
ypaBHEHHIA, INHEHHbIC HEPABEHCTBA U UX CUCTEMBbI, KBaJpaTHbIC U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW NMEPEMEHHO, B TOM 4YHUCIE IpHU
pElIeHNH 3a/1ad U3 JAPYTruX NPEeIMETOB M IMPAKTHYECKHUX 3a/ady; yMEHHE
HCIIOJIB30BaTh KOOPJMHATHYIO MPSMYIO U KOOPJAWHATHYIO IUIOCKOCTH IS
n300paKeHHsI pellIcHU YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMU: (GYHKIMA, Tpaduk QyHKIUH, HyIH
(GYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, HMPOMEXKYTKH BO3pPACTaHHS,
yObIBaHMsA, HauOoJIblIee W HAaWMEHbIIEE 3HAYCHUS (DYHKIUH;, yMEHHE
ONEpUpPOBATh IMOHATHSAMHU: MpsAMas HPOMOPIMOHAIBHOCTb, JIMHEHHAS
byHkuus, KBaapatuuyHas (yHKIUs, oOpaTHas NPONOPLUUOHATBHOCTD,
napaboa, runepbona; yMeHrue CTpouTh rpaduku PyHKIUH, UCIIOIb30BaTh
rpaduKy Ui ONpEJCNICHUs] CBOMCTB TPOLIECCOB M 3aBUCHUMOCTEH, Ui
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pellIeHus 3a/1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U pealbHON KU3HU; YMEHUE
BBIpaXaTh OPMYJIAMHU 3aBUCHMOCTH MEKIY BEIMYHMHAMHU

YMeHue onepupoBaTh MOHATUSIMU: TIOCIEIOBATEIIBHOCTD, apu(pMETHICCKAsI
U TEeOMEeTpUYecKas IMpOrpecCuy; YyMEHHE HCIOIb30BaTh CBOWCTBA
MOCIIeI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI M OOIIETO YjeHA MPHU PEHICHUH
3a1a4, B TOM 4YHCJE 3a7ad W3 JIPYTUX y4eOHBIX MPEIMETOB M peanbHOMN
YKU3HU

YMmenue peliaTth 3aJa4r Pa3HbIX TUIIOB (B TOM YHMCJIC HA MMPOUCHTEI, JOJIH U
4aCTHu, ABHKXCHUC, pa60Ty, LHCHY TOBApPOB U CTOUMOCTDb IIOKYIIOK H YCJIYT,
HaJIOrH, 3ajJadud Hu3 obnactu YOpaBJICHUA JIMYHBIMU U CEMEHHBIMA
(1)I/IHchaMI/I); YMCHHEC COCTABJISITH BBIPAKCHUS, YPABHCHUA, HCPABCHCTBA U
CUCTCMBI II0 YCJIOBHIO 3aJadyv, HUCCIICAOBATL IIOJTYYCHHOC PCHICHUC U
OLICHUBATb HpaB,Z[OHOI[O6HOCTI> INOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (DUTypa, TOUKA, OTPE3OK, MpsAMasi, Iy,
JOMaHasi, Yroj, MHOTOYTOJbHHK, TpPEYrOoJbHUK, PABHOOCIPEHHBIH W
PaBHOCTOPOHHHH TPEYTONBHUKH, IPSIMOYTOJBHBIN TPEYTOJbHHK, MEINAHA,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajuienorpaMmM, — pomO,  TPSMOYTOJbHUK,  KBajpaT,  Tparerus;
OKpPY)KHOCTB, KpYyT, KacarejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMHU
¢durypamu; yMeHue pemars 3a/1a4d, B TOM YHCIIE U3 TOBCEAHEBHOMN JKU3HH,
Ha HAXOXXJCHHE T€OMETPUYECKHX BEJIHYUH C NMPHUMEHEHHEM H3y4YeHHBIX
CBOICTB uryp u dhakToB

10

YMeHue omnepupoBaTh HOHATHSAMM: PaBEHCTBO (UIYp, paBEHCTBO
TPEYTroJbHUKOB; MapauIeIbHOCTh U NEPHIEHAUKYISIPHOCTh MPSIMbBIX, YTOJ
MEXy MPSMBIMU, IEPIEHIUKYJISAP, HAKIIOHHAS, IPOEKIMs, Togooue Guryp,
N0JI0OHbIE TPEYTOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOUKH U HPSIMOM;
YMEHHE paclo3HaBaThb pPaBEHCTBO, CHMMETpHUI0O U monobue ¢uryp,
NapajuIeJIbHOCTh U NEPIEHANKYJISIPHOCTh NPSIMbIX B OKPYKAIOUIEM MUpE

11

YMeHue onepupoBaTh MOHATHSAMH: JJIMHA, PACCTOSIHHE, Yroji (BeJIWYMHA
yria, CHHYC M KOCHHYC YIJIa TPeyrojbHHKa), IUIOIa/lb; YMEHUE OLEHUBATh
pa3Mepbl IPEAMETOB U OOBEKTOB B OKPY’KAIOILIEM MUPE; YMEHHE IPUMEHSATh
dbopMyIbl IEpUMETpa U TUIOMIAI MHOTOYTOJIBHUKOB, JUIMHBI OKPYXKHOCTH
U IUIOHIAJIM Kpyra, o0bemMa NpSIMOYTOJIbHOTO Napasuleienunesia; yMeHHe
IIPUMEHSATD [IPU3HAKHU PABCHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojbHuKa, Teopemy lludaropa, TpuroHoMeTpuueckue COOTHOLICHMS
JUISL BBIYMCIICHUS! JUIMH, PACCTOSIHUM, TIJIOIIAIEH

12

YMmenue u3zo0pakaTh  IUIOCKME  (QUIYpl W UX  KOMOHMHaLuW,
[IPOCTPAHCTBEHHbIE (GUIYpPHl OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U IEKTPOHHBIX CPEACTB I10 TEKCTOBOMY WJIM CUMBOJIBHOMY
ONHCAHUIO

13

YMeHne onepupoBaTh MOHATHAMU: MPSAMOYTOJIbHAS CUCTEMA KOOPJIHHAT;
KOOpPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA HA
YHUCIIO, CKaJIPHOE TPOM3BEICHUE BEKTOPOB; YMCHHME MCIIONb30BATh
BEKTOPBI U KOOPAMHATHI JJIs NIPEACTABICHUS JAHHBIX U PELICHUS 3a1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HH

14

VYMeHHe onepupoBaTh MOHATHSIMHU: CTOJIOMKOBBIC U KPYTOBBIE THArpaMMBl,
TabIMIIbI, cpeiHee apudMeTHIECKoe, MeinaHa, HanboJblIee 1 HAaUMEHbILIee
3HAUCHMSA,  pa3Max  dYHCIOBOIO  Habopa;,  yMEHHE  W3BJIEKATh,
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UHTEPIIPETUPOBATH M MPeoOpPa30BhIBaTh MHPOPMAIUIO, TPEICTABICHHYIO B
Ta0JIMIAX ¥ Ha JMarpaMMax, OTpakalollyl0 CBOWCTBAa M XapaKTEPUCTUKU
peasIbHBIX MPOLECCOB M SBIEHUH; yYMEHHE pAclO3HABaTh W3MEHUYUBBIC
BEJIMYMHBI B OKPY’KaIOLIEM MHUpE

15

YMeHue omnepupoBaTh NOHATUAMM: CIy4YalHBIA ONBIT (CIIydalHBIN
DKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (JIIEMEHTApHBI  MCXON)
CIIy4aifHOTO OTBITA, CIy4YaliHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMEHHE
HaXOAWTh  BEPOATHOCTH  CIIyYalHBIX  COOBITUH B  OMBITaX C
PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE PelIaTh 3a/1a4u
METOJIOM OpPraHU30BAaHHOTO TIepebopa W C HCIOIb30BAaHHEM IpaBUiIa
YMHOXKCHUS; YMEHHE OILICHUBATh BEPOSTHOCTH pPEabHBIX COOBITHH WU
SBIICHUH, MMOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOSTHBIX
COOBITHII B OKpY’KalOIleM MHUpPE W B JKU3HU; 3HAKOMCTBO C TIOHSITHEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCEN U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpaTh MOAXOASIINN U3yUYEHHBIH METOJ JUIsl PELLIEHUs 3a/1a4H,
IIPUBOJUTH IPUMEPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HM, PAclO3HABATh IPOSIBJICHUE 3aKOHOB MAaTEMaTUKUM B HCKYCCTBE,
ONMCHIBAaTh OTIEJIBHBIE BBIJAIOUIMECS PE3YJIbTAThl, MOJyYEHHBIE B XOJIE
pa3BUTHS MaTEMAaTUKU KaK HayKH, IPUBOJIUTH IIPUMEPHl MATEMATUYECKUX
OTKPBITHI U X aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH
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INHEPEYEHD 9JIEMEHTOB COJAEPXAHMWS, IIPOBEPAEMbIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 UYuclia ¥ BBIYUCIICHUS
1.1 Hatypanbsble u nensle uncaa. [Ipu3Haku JeMMOCTH LIEIBIX YHCEI
12 OOBIKHOBEHHBIE U IECATHYHBIE TPOOHU, TPOLIECHTHI, 0ECKOHEUHBIE TEPUOINIECKHE
JipoOu
1.3 PanmonanpHble yncia. ApudMeTnyeckue onepaluy ¢ pallioOHaIbHBIMU YHCIIaMU
1.4 HevictButenbHble uyncia. ApudMeTHUYECKHE ONepalud C JACHCTBUTEIHLHBIMHU
YUCIaAMHU
15 [TpubmmkEéHHbIC BBIMMCIICHNA, MpaBUA OKPYIICHWS, NPUKMAKA H OLCHKa
pe3ysbTaTa BEIYUCIECHUN
2 AnreOpandecKkre BRIpOKCHUS
2.1 bykBeHHbIE BbIpa)KeHHUS (BbIPAXKEHHsI C TEPEMEHHBIMH )
29 Crenenp c¢ uenbiM nokazareneM. CTENEHb € palMOHAIbHBIM IOKA3aTEJIEM.
) CBoiicTBa CTENEHU
23 MHOTOWIECHBI
24 Anrebpanueckas qpo0b
25 ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOM  CTENEHH. HevictBuss ¢
apu(MeTHYEeCKUMU KOPHSIMHU HATYPaJIbHOM CTENEHU
3 YpaBHEHUS U HEPABEHCTBA
31 Iensie n NpoOHO-palMOoHabHble ypaBHEHHS. CHCTEMbBI U COBOKYNHOCTH
ypaBHEHUH
39 Ilensle u apoOHO-panoOHaIbHblEe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTHU
HEPABEHCTB
3.3 PelieHne TeKCTOBBIX 3a7a4
4 YucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnemoBaTeIbHOCTH, CLIOCOOBI 3aJaHuUs MTOCICA0BATEILHOCTEHN
49 Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
ITPOLICHTOB
5 DOYHKIMHT
dyHK1WsA, cr1ocoObl 3aaanus GyHkun. ['paduk pyrkmmn. O61acTh OnpeaeIeHus
U MHOXeCTBO 3HaueHMd ¢yHkumu. Hymu  ¢ysxkmun.  [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMU. MaKkCUMyMbl H
MUHHUMYMBl (QyHKIMH. HanOomnbinee W HauMmeHbllee 3HAYeHHWE (QYHKIMH Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsMoil ¥ TJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapToBbI KOOPJAMHATHI HA IMJIOCKOCTH
7 I'eomerpus
7.1 ["'eomerpuueckue GUrypsl 1 UX CBOMCTBa
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7.2 TpeyroapHHK
7.3 MHOTOYTOJTEHUKHI
7.4 OKpY>KHOCTb U KPYT'
7.5 N3MepeHne reoMeTpUIeCKUX BEJIMYKH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposITHOCTh M CTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaTtopuka
8.4 MHokecTBa
8.5 ['padsl
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®opmbl yueTa padoyeii IporpaMMbl BOCIIHTAHUS

®opmsl yuéra paboueii mporpaMMbl BOCIIUTAaHHUS B paboyeil mporpaMMe 1o MaTeMaTHKE B
7-9 xnaccax. Pabouas mporpamma BOCIIMTaHUsI PEaIM3y€eTCsl B TOM UUCIIE U Yepe3 UCII0Ib30BaHNE
BOCIIUTATEIbHOTO IOTEHIIMAJIA YPOKOB MAaTEMATUKH.

JIn4HOCTHBIE pEe3yibTATHl MMEIOT HAINPABICHHOCTb HA PEIICHUE 3a7a4 BOCIMTAHHA,
Pa3BUTHUS U COLUAIM3ALUHN 00YYaIOIIUXCSl CPEACTBAMU MPEIMETA.

I'pa:knanckoe BocUTAHHE:

TOTOBHOCTh K BBINOJHEHHIO OOS3aHHOCTEH TIpaxJAaHWHA U peaju3aluyl ero Ipas,
NpPEJCTaBICHUEM O MaTeMaTHYECKHMX OCHOBaX (YHKUIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TPOLEIYp TPakTaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M TIp.). (OPMHPOBAHHUE
AKTUBHOM TI'paXJAAaHCKOM IO3ULMM, TPaXIAHCKOM OTBETCTBEHHOCTH, OCHOBAaHHOM Ha
TPaJULIUOHHBIX KYJIbTYPHBIX, TyXOBHBIX U HDABCTBEHHBIX [IEHHOCTSIX POCCUHCKOr0 o0IIecTBa
[MaTpuoTnyeckoe BoCIUTAHME:

[ICHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJIe/INI0, TIOHUMAHUS 3HAYCHUSI MaTeMaTHUECKOW HAYKH B )KH3HH COBPEMEHHOTO OOIIECTBA,
CHOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(pOpMaLueil 0 MepesoBbIX JOCTHKEHUSIX U OTKPBITUAX
MHpPOBOM ¥ OTEYECTBCHHOW MAaTEMaTHWKH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00
yCTpOHCTBE MUpa U O0IIEeCTBA; MPOSIBIICHHE HHTEpeca K MPOLUIOMY M HACTOAIIEMY POCCUHCKON
MaTeMaTHUKH, [EHHOCTHBIM OTHOIIEHHEM K JOCTIDKEHHSIM POCCHHCKHX MaTeMaTHKOB H
POCCHUHCKON MaTeMaTUYECKOM LIKOJIBI, K UCTIONBb30BAHUIO 3TUX TOCTHKEHUH B IPYTUX HAyKaX U
MPUKJIATHBIX chepax.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

MNpEaACTaBJICHUE O COLOHAJIBHBIX HOpMax W TIIpaBHJIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBEC, TOTOBHOCTHU K pa3H006pa3H0171 COBMECTHOM ACATCIIbHOCTHU IIPHU BBIITOJIHCHUU
y‘Ie6HBIX, IMMO3HABATCJIBHBIX 3aJiad, BBIIIOJHCHHU OJOKCIICPUMEHTOB, CO3daHHUU y‘Ie6HI)IX
MMPOCKTOB;, TOTOBHOCTBIO K O6CY)KI[€HI/IIO OTUYCCKUX HpO6JICM, CBA3aHHBIX C MPAKTUYCCKHUM
IMPUMCHCHHUEM }IOCTI/I)KeHI/Iﬁ HayKH, OCO3HAHUEM BAXKHOCTHU MOPAJIBHO-3TUYCCKUX ITPUHIIUIIOBB
ACATCIIbHOCTH y‘{éHOFO.

cTeTHYECKOE BOCIUTAHME:

CIIOCOOHOCTH K AMOLIMOHAIBHOMY M 3CTETMYECKOMY BOCIPUSATUIO MATEMAaTUYECKUX OOBEKTOB,
3aJa4, PEUICHUM, pacCyKICHWH; YMEHHIO BUAECTb MaTEMATUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Puszuyeckoe BOCIMHTAHHE, (POPMHPOBAHHE KYJIbBTYPbI 310POBOro o00pa3a KHU3HM H
IMOLMOHAJIBHOIO 0JIArONOJTyYHsI:

c(OpMHUPOBBIBATh HABBIKM PEeQIIEKCUH, MPU3HAHUEM CBOETO IPpaBa Ha OIIMOKY M TaKOTO e
IpaBa JIpyroro 4eJI0BeKa; OCO3HAHUE LIEHHOCTHU KU3HU, OTBETCTBEHHOTO OTHOLIEHHSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3JI0POBBIIl 00pa3 JKW3HU, OCO3HAHMS IMOCIEACTBUN U HENPUATHUSL
BpPEIHBIX MPUBBIUEK, HEOOXOAMMOCTH COOJIIOICHUSI TTPaBUIl 0€30MMACHOCTH B OBITY U pPEaIbHON
JKU3HU.

Tpynosoe BociuTanue:

KoMmMyHHKaTHBHAs KOMIETEHTHOCTh B OOILIECTBEHHOIOIE3HOM, yUeOHO- NCCIIE0BATENBCKOM,
TBOPUYECKOM U IPYruX BUAaX AESITEIbHOCTH; HHTEPECa K MPAKTUUECKOMY U3yUeHUI0 podeccuil
U TPYyJa pa3jIMYHOro poJia, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS ITPEIMETHBIX 3HAHUH,
OCO3HAHHOTO BbIOOpA MHAMBUIyaJIbHON TPAEKTOPUHU IPOAOKEHUS 00pa30BaHUs C yUETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K PEAMETY, O0IIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEM

IKO0JIOTHYECKOe BOCIIUTAHHE:

HKOJIOTUYECKOE  MBILIUICHHUS, YMEHHUS PYKOBOJACTBOBATbCA HMM B  I103HaBaTEIbHOM,
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KOMMYHHUKAaTHBHOH M COLIMAIBHOM MPAKTHKE; SKOJIOTMYECKH IIeNIeCO00pa3sHOe OTHOLICHHS K
npupojie Kak UCTOYHUKY JKu3Hu Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUS [IEHHOCTU
30pPOBOTO M 0OE€30MacHOro oOpa3a >KHW3HM, OTBETCTBEHHOI'O OTHOILICHHS K COOCTBEHHOMY
buznyecKkoMy U TCUXMUYECKOMY 3/I0pPOBbIO, OCO3HAaHUSl IIEHHOCTH COOJIOJCHHS IpaBUII
0e30macHOr0 MOBEACHHS NpHU padoTe C BEIIECTBAMHU, a TAKXKE B CUTYalUSIX, YTPOKAFOIIUX
3JI0POBBIO U KU3HU JIFOJIEH.

IleHHOCTH HAYYHOTI'O MO3HAHMSA:

NO3HABaTEeNIbHOM M MH(OPMALIMOHHOW KYJIbTYpPBl, B TOM YHClIe  HaBBIKOB
CaMOCTOSITEJIbHOW  paboThl Cy4eOHBIMH TEKCTaMM, CIIPABOYHOM JIMTEpaTypoH, AOCTYIMHBIMHU
TEXHUUYECKUMHU CPEJCTBaMH NH(OPMALIMOHHBIX TEXHOJIOTHIf; HHTEpeca K 00yUYeHHIO U ITO3HAHHUIO,
JMr0003HATETBHOCTH, TOTOBHOCTH M CHOCOOHOCTHM K €aM0OOpa30BaHMIO,UCCIIEI0BATEIbCKON
JIeSITEJIbBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBJIIEHHOCTH U YPOBHS O0yUYEHHS B ajbHeHeM

MHUPOBO33PEHYECKOE  NPEJCTABICHUE COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU M COCTABIISIOLIUX OCHOBY JJIl IOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MUPAa;
IpeCTaBIeHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3AUMOCBA3SIX YeJIOBEKa C
IIPUPOJIHOM cpesoi, O POJIH MPeAMETa B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH.
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YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
Matemaruka. ['eomerpus: 1-9-c kiaccel: 0a30BbIi ypOBEHb: Y4YeOHUK ATaHACsSH
JI.C..byty30oB B.®., Kagomuer C.b. u apyrue AxuuonepHoe oOmiectBo «M3marenbcTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJISA
Metonuueckue pekoMmeHmanuu. 7-9 kmacchl (k yueOHuKy ATtanacsiHa JI.C., ByTty3oBa
B.®., Kagomrnesa C.b. u n1p.) https://catalog.prosv.ru/item/59949

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

[HOC Mos mkona: https://myschool.edu.ru
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