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MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus kak OAWH M3 OCHOBHBIX pa3JeOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LENIBI0 00ECNeYNUTh H3yYeHHE CBOWCTB M pa3MepoB (UIyp, MX OTHOIIEHUH U B3aUMHOE
pacrooKEeHUe, ONUpAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHMs 3aKII0YACTCS B TOM, YTO 0OyUYarONIHiAcs
YUUTCS TNPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOYECHMUS,
JIOKa3bIBaThb MCTHHHBIC YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPBI K JIOXKHBIM, IIPOBOJHTH
paccyKIeHHs «OT MPOTUBHOIO», OTINYATh CBOMCTBA OT MPHU3HAKOB, GOPMYIUPOBATH OOpATHBIE
YTBEPKACHHUS.

Bropoii nenbo u3y4eHuss TeOMETPUU SBISIETCA UCIIONIB30BAHUE €€ KaK MHCTPYMEHTA IIPH
PEIIECHUN KaK MaTEMATHYECKUX, TaK ¥ MPAKTUYECKUX 3a/a4, BCTPEYAIOIINUXCS B PEAJIBHOM JKU3HU.
OOyuarouuiics JODKEH HAY4YHUTBHCS OINPENEIUTh I'€OMETPUUYECKYI0 (PUrypy, omucaTh CIOBaMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH TUIOIIAb 3€MEIbHOIO YUacTKa, PACCUYUTATh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOMIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYUCIUTENbHAS JIMHUA B M3ydeHuu reoMmerpuu. llpn pemenun 3agau
IPAaKTUYECKOI'0 XapakTepa o0y4yarolUiCs YUUTCSI CTPOUTh MaTEMAaTUYECKHE MOJENN PealIbHbIX
JKU3HEHHBIX CUTyallud, IPOBOAMUTH BBIYMCIEHUS U OLICHWBATH aJ€KBATHOCTb MOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYIMMH Y4EOHBIMM IpeIMETaMH,
MOTHUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUs  TIeOMETpPUYEeCKUX  (GUryp U MOHATHI,
JIEMOHCTPUPOBATH MMPUMEHEHHE MOTYYCHHBIX YMEHUH B (PU3HKE U TEXHUKE. DTU CBSA3M HanboJee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

VYuebubiii kypc «l'eomeTpus» BKIIOYAET CIEIYIOIME OCHOBHBIE Pa3lelibl COAEPIKAHUS:
«l'eomerpuueckue ¢urypsl M uX CBoOicTBa», «/3MepeHHE TI€OMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«IIpeoOpazoBanus MOJOOU.

Ha n3yuenue yaebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B Helenlr), B 8 kimacce — 68 yacoB (2 vaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUSA
7 KUIIACC

HauanbHble moHsATHS TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. YTroj. Buael yrios.
BeprukansHple UM CMeXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuH. [IpuMepbl cuMmMeTpun
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TOCTPOEHHUS C IOMOUIBIO IIUPKYJIS U TUHEHKH. TpeyronsHuk. BeicoTta, Mmeauana,
OHCceKTpuca, NX CBOMCTBA.

PaBHOOeApeHHBII 1 PAaBHOCTOPOHHUHN TPEYroIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CroiicTBA W TpPU3HAKKM paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3HaKku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M NMpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIioB TpeyrojbHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyroJbHUK. CBONCTBO MEIMAHBI MPSMOYTOJIBHOTO TPEYrOJIbHUKA,
NpoBeAEHHOW K runotreHyse. IIpusHaku paBeHCTBA MPSMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE JIOMAaHOM,
TeopeMa O OOJIbIIeM yriie U OOJbIIeH cTOpoHe TpeyrojabHuKa. [lepreHanKyasp U HaKJIOHHAs!.

['eomeTpuyeckoe MecTo TOYeK. buccekrpuca yria M CepeAUMHHBIN NEPHEHIUKYISP K
OTpE3KYy KaK F€OMETPUUECKHE MECTa TOUEK.

OkpyXHOCTb M KpyI, XopJa M JAHaMeTp, HMX CBoilcTBa. B3amMHoe pacnosyioxeHue
OKpYKHOCTH U npsAMoi. KacaTenbHas u cekyias K oKpy>kHOCTH. OKPY>KHOCTb, BIICAHHAS B YTOJI.
BnucanHnas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero Inpus3Hakd M cBoOWcCTBAa. YacTHblEe ciaydau
napauieIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaapaT), WX MpHU3HAKW U CcBOMCTBa. Tpamenus,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Merton ynBoenuss mMenuanbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJdbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogo0Ousi TpEyroJbHUKOB.
[TpumeneHne no100Ust pU PEIICHUH IPAKTUUECKUX 3ajau.

CaoiicTBa miomaaei reomerpuueckux ¢uryp. @opmyisl A MJIOLIAAA TPEYroJbHUKA,
napauienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUI0IaAei Mo00HBIX Guryp.

Berruucnenue miomaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Iudaropa rnpu perieHNN NpakKTUUECKUX 3a]1a4.

CuHyc, KOCHHYC, TAaHI'€HC OCTPOTO yIJla MNPSAMOYIOJbHOrO TpeyrojpbHukKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTeIbHOM M XOpIOW. YTIIBI MEXIY
XOpAaMH U CeKyIMMH. BrincanHblie u onucaHHble YeThIPEXYToJIbHUKY. B3anmMHoe pacnonioskenue
IByX okpyxHocTell. Kacanue okpyxxHocteld. O01ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, kocunyc, Tanresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
DopmyJibl IPUBEACHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. PerieHnue
IIPAKTUYECKUX 3aJa4d C UCIO0Ib30BAaHUEM TEOPEMbBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momobusi. [1ogo0Me COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema 0 Ipou3BEAEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpaTe KacaTelbHOM.

Bekrtop, nnmHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMM HaJ
BeKTOpaMHU. Pa3noxeHne BeKTopa 1o JByM HEKOJUIMHEApHbIM BeKTopaM. KoopanHaThl BEKTOpA.
CkanspHoe MpOu3BeCHNE BEKTOPOB, IPUMEHEHUE JUIsl HAX0XKIEHHS JUIMH U yTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IMpPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPYKHOCTEH U NPsIMBIX. MeTol KOOPAMHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYrOIBHUKH. [lInHA OKpyKHOCTH. I'pagycHas u panuaHHas Mepa yria,
BBIYHMCIICHHE JUIUH 1yT OKpyxkHocTel. Ilnomanp kpyra, cektopa, CerMmeHTa.

JIBI>KEHUS TIIOCKOCTH ¥ BHYTPEHHHE CUMMETPHH (Uryp (371IeMeHTapHbIe MPEICTaBICHIS).
[TapannensHbIi iepenoc. [1oBopoT.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA [POI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl yueOHOro Kypca «I'eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpruoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM HMHTEepeca K MPOLUUIOMY U HACTOSILEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHUEM K JOCTHXKEHHUSM pPOCCHICKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIB30BAHUIO 3TUX JTOCTHIKEHUH B APYTUX HayKax M HMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TIpaKIaHMHA M peaju3alid ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO Oo0IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHHEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUIEHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTHU MATeMaTUYecKOro oOpa3oBaHUsS Ha MPOTSHKEHUU Beei
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANBHON eATEeIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPAeKTOpUM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U O3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUIN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOI0 MO3HAHMA:

OpUEHTaIle B JESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS YEJIIOBEKa, MNPHUPOABI M OOIIecTBa, NOHUMAaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM NeATENbHOCTH, 3TaloB €€ pa3BUTHUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MaTEMATHKU U MaTEMaTH4ECKOU
KyIbTYpOH Kak CpEICTBOM I[IO3HAHUS MHUpPA, OBIAJACHHEM MPOCTEHIIMMU HABbIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) puzuyeckoe BociuTaHue, pOpMUpPOBAHUE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO
Os1aromosyqus:

TOTOBHOCTBHIO IPUMEHSTh MaTEMaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BECHUS
310pOBOro 00pasa >KM3HH (340pOBOE MUTaHME, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHas pusudeckas akTUBHOCTb), C(hOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM
CBOETO IpaBa Ha OIMOKY M TAaKOTO e MpaBa Jpyroro 4eioBeka;

7) 3K0I0THYeCKOe BOCIIUTAHHUE:

OpUEHTallel Ha NMpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIsl pellleHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IJIaHUPOBAaHUS IOCTYNKOB MU OLEHKH HMX BO3MOYHBIX
HOCJEICTBUM Il OKpY’Karollled cpesibl, 0OCO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) axanTanus K MN3MEHAOIUMCS YCJI0BUSAM COLMAJIBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSAX HEOIPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IIPAKTUUYECKYIO EATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUUTHCS y JPYTHX
Jrofed, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3
OIbITA IPYTHX;

HE00X0IMMOCTHIO B ()OPMHPOBAHNU HOBBIX 3HAHW, B TOM uucie (GOpMYIHPOBATH UJECH,
MOHATHS, THIIOTE3bl 00 00OBEKTaxX M SBICHHUAX, B TOM UHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
ne(QUIUTEI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaeMble DPELICHUS W JEHCTBHS,
(bopMyIMpOBaThH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

® BBIIBIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYIHPOBATH ONpPEACICHUS TOHATHMH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 000OIICHUS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOI0 aHAIN3A;

® BOCHPHHHUMAaTh, (GOPMYIUPOBATh M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC H
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIC,

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MPOTUBOPEUUs B (aKTax,
JAHHBIX, HAOMIONEHUSIX U YTBEPXKACHUSAX, NpenjIararb KPUTEPUU JUIsI BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JieNiaTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JACAYKTMBHBIX U MHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUN (MPSAMBIE U OT MPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEJILHO HECJIOXKHBIE JOKAa3aTelbCTBA MaTEMaTHYCCKUX (DaKTOB,
BBICTpauBaTh apryMEHTalMI0, IPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpaTh CHoco0 penieHus yueOHOW 3anadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HanOoJee MOIXOMSIINUNA C YIETOM CaMOCTOSITEIILHO BBIJCIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTeabCKHe JeiiCTBHS .

® JCIOJIb30BaTh  BONPOCHl  KaK  HCCIEAOBATEIIbCKUM  MHCTPYMEHT  IO3HAHMUS,
dbopMyITUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOSATEIHHO
yCTaHaBIWBATh MCKOMOE W JlaHHOE, (hOPMHUPOBATH THIOTE3Yy, aPIyMEHTHPOBATH CBOIO
MO3UIINIO0, MHEHHE;

® TIPOBOJUTH IO CAMOCTOSITEJIPHO COCTABJICHHOMY IUTaHY HECJIOXKHBIH OJKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEOBAaHUE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHIeCKOT0 00OBEKTA,
3aBUCHUMOCTEN 0OBEKTOB MEXAY COOOi;



CaMOCTOSITENLHO (POPMYTUPOBATH OOOOIIEHHS U BBIBOJIBI IO PE3yabTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICAOBAHUS, OICHWBATH JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIBTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIBUTATH MPEAITOIOKCHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS
pELICHUS 3a/1a4H;

BEIOMpaTh, AaHAJIM3UPOBATH, CHCTEMATHU3UPOBATh W WHTEPIPETHPOBATh HH(DOPMAIIHIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;

BEIOHMpaTh (OpMy MpeAcTaBleHUss WH(OOPMALUK U WLTIOCTPUPOBATH PEIIacMbIe 3a1adyn
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIMSIMU;

OIICHUBATh HAJAEKHOCTh HHPOPMAIUH 10 KPUTEPHUSM, NPEIOKCHHBIM yUUTEIEM HWIIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIPUHHUMATh ¥ (OPMYIHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHSMH U IEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIP@XKAThb CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOAY PELICHHUs 33[Ja4d, KOMMEHTHPOBAThH
HOJTYYeHHBIH Pe3ybTaT;

B X0Ji¢ 00CYX/IeHHs 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TE€MBI, IPOOIEMBI,
pemraeMoi 3aJa4un, BHICKa3bIBaTh W1, HALlCJIEHHBIE HA ITOMCK PEIICHHS, COTOCTAaBIIAT
CBOM CYXK/ICHHS C CYXXJICHUSMH JPYTHX YYaCTHUKOB JMAJIOTa, OOHAPYKUBATh Pa3Inyne U
CXOJICTBO TIO3HMLIMH, B KOPpPEKTHOH (opme (HopMyarpoBaTh pa3HOTIACUS, CBOHU
BO3PAXKCHHUS;

NPEICTaBIIATh PE3YAbTAThl PEIICHUS 3a7a4yM, SKCIEPUMEHTA, WCCIIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUIGHHS C YYETOM 3a/ad TPE3CHTAlMUA U
0COOCHHOCTEH ayAUTOPHH;

MIOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUIYAILHOW paboTHI IpH
peleHnH y4yeOHbIX MaTeMaTUYeCKUX 3ajiay;

NPUHUMATD 1I€7Th COBMECTHOU NIESATENFHOCTH, TUIAHUPOBATh OPTaHM3AIUI0 COBMECTHOM
paboTHI, pacHpeneNsiaTh BUAbI pPadoT, T0roBapuBaThCs, 00CYKIaTh MPOIECC U Pe3yNbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B IPYMIOBBIX (hopMmax paboThl (00CykaeHNss, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U PYTHUE), BBITIOIHITH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IPYTUMH YIEHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA/1a B OOLIMI POIYKT IO
KPHUTEPUSIM, CPOPMYITHPOBAHHBIM y4aCTHUKAMHU B3aHMOJICHCTBHSL.

Pel"y.]'[ﬂTHBHLIe YHUBEpPCAJBHBLIC y‘leﬁﬂble JelcTBUSA

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro YacTh),
BbIOMpaTh CHocoO peleHuss ¢ Y4ETOM HMEIOLIUXCSl PECYpCOB U COOCTBEHHBIX
BO3MO>XHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BAPUAHTBI PELIECHUI C Yy4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJIb, IMOIMOHAJIBHBIA HHTEJIJIEKT:



e BJAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara pelieHus
MaTeMaTH4YeCKOM 3a7auM;

® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYThH NPH PEUICHUH 33Ja4dH, BHOCHTH
KOPPEKTHUBHI B JICATEIIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBHCTB, HAIIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3yJIbTaTa JESATEIHHOCTH MOCTABICHHOW LEIU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHSI MJIM HETOCTUKECHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 7 KJjacce OOYYAIOUIMICS IOJYYUT CIEAYIOIIHME NpPEIMETHBIC
pE3yJIbTaThI:

Pacno3HaBath H3yueHHBIE TIe€OMETpHUYECKHE (UIYpbl, ONpENeNsTh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb FeOMETpUUECKUE QUTYPBI, BBIIOIHATH YEPTEIKH IO YCIOBHIO 33/1a4H.
W3MepsATh NMHEWHbIE U YTJIOBbIE BEIUYMHBI. PemiaTe 3a/1aui Ha BHIYMCIECHUE JJIUH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEATbHON KHU3HH,
pa3sMepoB MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYHHBI.

Ctpoutb 4epTekHu K F€OMETPUUECKHUM 3a/1a4aM.

[lonb3oBaTbcsl NMpU3HAKaMU PABEHCTBA TPEYIOJbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTE OTMYECKHUE PACCYXKACHUS C UCTIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[losnb30BaTbcsl IpHU3HAKaMU pPaBEHCTBA IPSAMOYIOJbHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MpPSAMOYIOJbHOTO TPEYrojibHUKAa, B PELICHUU
FEOMETPUYECKUX 3aad.

OnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapamuieIbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYroH IpsIMOi.

Pemate 3agaun Ha Ki1eT4aToil Oymare.

[TpoBOAUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HA4YECHHUS YIJIOB B
F€OMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOT'OYTOJIbBHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH MEPECCUCHIH IBYX MapaUICIbHBIX MPSMBIX CeKyIei. Pemarth
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XKJICHUE YIJIOB.

Brnaners noHsATHEM reOMETPHYECKOr0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY yIiia
U CEepeAVHHBIN NEPIEHANKYISP K OTPE3KY KaK FEOMETPUUECKHUE MECTAa TOUEK.

DopMyIUpPOBaTH ONpPEACIICHUsI OKPYKHOCTH M KPyra, XOpJAbl U JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIECHUU 3a/ad.

Bragers noHsATHEM ONMCAaHHOW OKOJIO TPEYroJbHUKA OKPYXHOCTH, YMETh HaXOJAUTh €&
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYToJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpEIMHHBbIE MEPHEHIUKYISIPbl K CTOPOHAaM TpPEyroJbHUKA
IIEPECEKAOTCS B OJHOM TOYKE.

Brnagers noHATHEM KacaTenpHOM K  OKPY)KHOCTHM, IIOJb30BaTbCsl TEOPEMOH O
NEePIEeHIUKYJIIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOTO K TOUKE KacaHUsl.



[Tonb30BaThcs MOPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMHM, IIOHMMAaTh MX
MPAKTUYECKHUIA CMBICTT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C IIOMOLIBIO LUPKYJIS U JINHEHKH.

K xoniy oOydeHuss B 8 kJiacce 0OOydYarOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHUIBI YETBHIPEXYTOJBHUKOB, MX JJIEMEHTHI, IOJH30BATHCS HMX
CBOMCTBAMH MU PEIICHUN T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOICTBA TOUKM NEpecedeHHs] MeIuaH TpeyroibHHKa (LEHTpa Macc) B
pelleHny 3ajay.

Bnagers nonsTueM cpeaHel JTMHUM TPEYrOJIbHUKA M TpAlelUH, IPUMEHITh UX CBOWCTBA
IIpH pPELICHUM reomerpudeckux 3anad. llomb3oBarscs Teopemoinn Pameca U TEOPEMOU O
MPOMOPLUUOHAIIBHBIX OTPE3KaX, MPUMEHATh UX JJIS PELICHUS MPAaKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU MTOI00US TPEYTOJIBbHIUKOB B PEHICHUH F€OMETPUUECKUX 3a7au.

[onp3oBatbes Teopemoii [Tudaropa uist permeHus reoMeTpUYSCKUX U MMPAKTHYECKUX 3a/1a4.
CtpouTth MaTeMaTHYECKYIO MOJEIb B MPAKTUUYECKUX 3a/1a4ax, CAMOCTOSITENILHO JI€JaTh YEPTEXK U
HAXOJHUTh COOTBETCTBYIOIIHE JITUHBI.

Bnagerp MOHATHSMHU CHHYCA, KOCHMHYCa M TaHIEHCa OCTPOro yria MpsIMOYTOJIbHOTO
TpeyrojabHuKa. [1071p30BaThCS 3TUMU MOHSITUSMH IS PEIICHUS TPAKTUUECKUX 3ajau.

Berumcnsate  (pa3snmuyHBIMEH - ClIOCOOAMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOTOYTOJIbHBIX  (Guryp (moyb3ysAch, TIe Heo0XoIuMo, KalbKyisTopom). IlpumeHsarts
MOJTy4YE€HHBIE YMEHHUSI B MPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIilax, yriaax MeXIy XopJaMu (CEKYLIMMU) U yIiIe MEXy KacaTelIbHON U XOpA0H NpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.

Bnaners moHATHEM OMUCAHHOTO YETBHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA OMHCAHHOTO
YEeTHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[IpuMeHsTHh MoNydeHHbIE 3HAHUS HA NPAKTHKE — CTPOUTh MAaTeMAaTUYECKUE MOJAENHU JUIs
3a[a4 peajibHOU KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHHS C TPUMEHEHUEM MMOA00us
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATbKYIATOPOM).

K koHmy oOydyenuss B 9 kJacce OOyYarONIMICS TMOJIYYUT CIAEAYIOIMIHE IPEIMETHHIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPBIX YIIIOB, HAXOUTH C UX TIOMOIIBIO PA3INYHbIE
9JIEMEHTHl TPSIMOYTOJLHOTO TPEYroJIbHUKA («PElIEHUE MPSIMOYTOJIBbHBIX TPEYTrOJIbHUKOBY).
HaxoauTh (¢ moMOIIbI0 KaIbKyJIATOPA) JUTUHBI U YTJIbI ISl HETAOJIUYHBIX 3HAUEHUH.

[Tonb3oBarbest (hopMysnamMy IpUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOIICHUN MEXTy TPUTOHOMETPUUECKIMH BEIMYMHAMH.

Hcnons30BaTh TEOpEMbl CHHYCOB U KOCHMHYCOB JJIi HAXOXKACHUS Pa3IUYHBIX 3JIEMEHTOB
TpPeyrojbHUKa («pelIeHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELUICHUH TeOMETPHUYECKHX
3azad.

Brnaners noHsTHsAMEU IpeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThCs CBOMCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH ATUHBI U
HaXOJUTh YIJibl Y moJ00HBIX (uryp. IlpuMensars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTh MPUBOIUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIIEM MHUDE.

[lonb30BaTbes TeopeMaMu O MPOU3BEINCHUM OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEKYIIUX, O KBaJipaTe KacaTeabHOM.



[Tomp30BaThCcsl BEKTOpAMH, IOHUMATh HMX TEOMETPUYECKUA H (PU3UUECKHA CMBICT,
MPUMEHSTh UX B PEHICHUH TEeOMEeTpUYecKuX W (u3ndeckux 3aaad. [IpuMeHsTh cKalaspHOe
MPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonb30BaTbcs METOJOM KOOpPAMHAT HAa IJIOCKOCTH, MPUMEHSTh €ro B peIIeHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brageth MOHSATHSAMU MPaBUIHBHOTO MHOTOYTOJBHUKA, NJIUHBI OKPYKHOCTH, JUIMHBI JYTH
OKPYXHOCTH W pPaJMaHHOW MEpHl YIJa, YMETh BBIYUCIATH IUIOMIAJh KpPyra M €ro 4YacTeu.
[TpyMeHsTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxoauth ocu (WM LEHTPBI) CUMMETpUM (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHsTh MONy4YeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MATEMAaTUYECKUE MOJETHU JUIs
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPHUUECKUX (DYHKIHH (MTOTB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@poBbIe
Ne i/ P Kourpoabuble IIpakTHyeckue (up )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimue reomerpuyeckue GUrypsl U
1 1/1)1: cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bu6nunoreka [IOK
2 TpeyrombHiicn 22 L https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsMbIEe, CyMMa yTJIOB 14 1 bubnmnoreka [JOK
TpeyrojbHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnmnorexka HOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuotexa [JOK
IT 4 1
> OBTOpeHHE, 06obeHNe HaHHi https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I1O 68 4 0

[NPOT'PAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB u TeM unppoBbIie
Ne /i P Kounrpouabusie IIpakTuueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bubmuoreka [JOK
! HerbipExyrombHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
ponoptl P - HOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Tnomane. HaxoxeHnue momanei
3 Tpe mOJfBHI/IKOB " f{HOFO OJ;:HiX ¢bur 14 1 bubmmorexa [TOK
peyt o P https://m.edsoo.ru/7f417e18
[Tnomanu moxoOHBIX GUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BriricanHsle n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bu6mmoreka [IOK
6 II 6006 4 1
OBTOPEHIE, ODODIISHHAE SHAHHE https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Kourpoabnsie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubnmnorexka HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmnoreka IIOK
3 B 12 1
SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa [IOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHA. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LHOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6mmoreka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0mEeHNE, 7 2 bu6mmoreka IIOK
cUCTEMaTH3aInsI 3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosnyecTBO 4acoB Jara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoxka oOpa3oBaTe/ibHbIE
n/n Beero IMp/p u3yYeHHus
K/p pecypchl
1 [Tapannenorpamm, €ero Npru3HaKu U CBOKWCTBA 1 bubmorexa HOK
P pamMM, P https://m.edsoo.ru/88671af2
2 [Tapannenorpamm, €ero Npyu3HaKu U CBOMCTBA 1 bubmorexa HOK
P PaMM, P https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, €ero NprU3HaKu U CBOKWCTBA 1 bubmorexa LHOK
P PaMM, P https://m.edso0.ru/88671ca0
4 YacTHbie cydan mapamienorpaMMoB (ITPsIMOYTOJIBHUK, 1 bubnuorexa [JOK
pomO, KBaapar), X NpU3HAKU U CBOWCTBA https://m.edso0o.ru/88671dea
5 YacTHble ci1ydyan MmapaienorpaMMoB (IPSMOYTOIbHHUK, 1 bubnmoreka [JOK
pomO, KBagpar), UX NIPU3HAKH U CBOMCTBA https://m.edso00.ru/88671f20
5 YacTtHble ci1y4yau MapajiesorpaMmMoB (IIPsSMOYTOIbHHUK, 1 bubnnorexka [JOK
poMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA https://m.eds00.ru/8867209c
bu6mmoreka [IOK
7 T 1
patiefitt https://m.eds00.ru/88672358
8 PaBHOOOKAsS ¥ MPSIMOYTOJIbHAS TPANCIIUN 1 bubmorexa HOK
PAMOYE patiett https://m.eds00.ru/8867252¢
9 PaBHOOOKAsS ¥ IPSIMOYTOJIbHAS TPANCIIUN 1 bubmoreia HOK
PAMOYE patielt https://m.eds00.ru/88672858
bubmuorexa [JOK
1 M 1
0 CTOR YABOCHI MEAARHL https://m.eds00.ru/88672b14
bu6mmoreka [JOK
11 1
HenTpaitbHast CHMMCTPHS https://m.eds00.ru/88672b14
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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
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14

bubmuorexa [JOK

12 KoHntposbhas padota mo teme "HUeThpEéXyrobHUKN" httos://m.edsoo.ru/88672c9a
13 Teopema ®daneca u TeopeMa 0 NPONOPLIMOHATIBHBIX bubmmoreka [JOK
OTpe3Kax https://m.eds00.ru/8867337a
14 CpenHsist TUHUS TPEYroJIbHUKA bubmmorexa [JOK
https://m.edso00.ru/88672e0c
15 CpenHsisa nuHus TpeyrojbHUKA bubmorexa LHOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHss TUHUS Bubmorexa ITOK
https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHss TUHUA bubnmorexa [IOK
https://m.edso00.ru/88673064
18 [IponopunoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794
19 [IponopunoHanbHbIE OTPE3KU Bubmmorexa LIOK
https://m.eds00.ru/88673794
20 IleHTp Macc B TpeyroJbHUKE bubmorexa HOK
https://m.eds00.ru/886738fc
bubnuotexa [JOK
21 Tonobusie TpeyroeKukn https://m.edsogru/88673a78
22 Tpu npuzHaka 1ogo0Hs TPEYroJIbHUKOB bubnmorexa LIOK
https://m.eds00.ru/88673bae
23 Tpu npuzHaka Nog0OHs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/88673d52
24 Tpu npuzHaka 1og00Hs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8867400e
25 Tpu npuzHaka 1og00Hs TPEYroJIbHUKOB
26 [Tpumenenue moao0us MPHU PEIICHUH MPAKTHYECKUX 3a/1a4
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https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
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https://m.edsoo.ru/8867400e

bubmuorexa [JOK

27 KoHntpoinbhas padora mo teme "IlogobHbIe TPEYroJIbHUKA" httos://m.edsoo.ru/8867445a

28 CBoiicTBa TUTOMIAACH TeOMETPHICCKUX PUTYD bubmorexa LHOK
https://m.eds00.ru/886745fe

29 @opMmysl Ui IOLMAANA TPEYTOJIbHHKA, bubmuorexa [IOK
napa’suiesiorpaMmma https://m.eds00.ru/88674860

30 DopMyIsl JUIsl IUIOLIAAA TPEYTOJIbHUKA, bubnnoreka [JOK
napasuiesorpaMmma https://m.edso00.ru/88674a22

31 DopMyisl JUIs IUIOLIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.edso00.ru/88674a22

32 DopMysl I IUIOLIAAA TPEYTOIbHUKA, bubnnorexka [JOK
napa’suiesorpaMmma https://m.eds00.ru/88675288

33 DopMyIsl JUIs IUIOLIAJAN TPEYTOJIbHUKA, bubnnorexa [HOK
napasuiesorpaMmma https://m.eds00.ru/8867542c

. bubnmnoreka [JOK
34 Brruucnenue miomaaei cioxHbix GUryp httos://m.e dsogru 188674678
35 [Tnomanu ¢uryp Ha kieryaroit Oymare ngﬁﬁfiﬁ?ﬁg 8674736

36 [Tnomaan momoOHBIX Guryp
37 [Mnomaau mompo6HBIX GuUryp

38 3amaun ¢ MPaKTHYECKUM COJIep KaHuEeM bubmmorexa [OK
https://m.eds00.ru/88675558

39 3amaun ¢ IPaKTHYECKUM COJIepP KaHUEeM bubnnorexa [IOK
https://m.eds00.ru/88675684

40 Pentenue 3a7a4 ¢ MOMOIIBIO METO/1a BCIOMOTaTEJIbHOM bubmuorexa [JOK
momagu https://m.edso0.ru/88674f90

41 KonTpomnpHas padora o Teme "Ilnomans" bubmmorexa [OK

https://m.edso00.ru/8867579¢c



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
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c

bubmuorexa [JOK

42 Teopema [Iudaropa u e€ npumeHeHue httos://m.edsoo.ru/88675918
43 Teopema [Tudaropa u e€ npumeHeHne ngsHE;T:cizgrou/I; 8675918
44 Teopema [Tudaropa u e€ npumeHeHME ngj;ﬁf;i?rou/l; 8675abc
45 Teopema [Iudaropa u e€ npumeHenue
46 Teopema [Iudaropa u e€ npumeHenne
Omnpenenenne TPUrOHOMETPUUECKUX (PYHKIIHH OCTPOTO
47 yIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubnnoreka [JOK
TPUTOHOMETPUYECKHUE COOTHOLIECHUS B IIPSIMOYTOJIBHOM https://m.eds00.ru/88675d32
TPEYroJabHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmmorexa [JOK
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 Kontponbnas padota o teme "Teopema [Mudaropa u bubnmnoreka [JOK
Hayaja TpuroHomerpun" https://m.edsoo.ru/8a1407e8
59 BriucanHbIe ¥ LIEHTPAIBHBIE YIUIBI, YTOJI MEXIY bubnnorexka [JOK
KacaTeJIbHOU U XOpI0or https://m.edsoo.ru/8al415b2
53 BrnvcanHble v HEHTpaIbHBIE YTJIbL, YTOJI MEXIY bubnmuorexa [JOK
KacaTeJIbHOU U XOpI01 https://m.edsoo.ru/8a141940
54 Brnucannblie u IEHTpaIbHBIE YIIIBI, YOI MEXIY bubnmnoreka [JOK
KacaTeJIbHOU U XOpI0H https://m.edsoo.ru/8al41b34
55 VYrabl MeXIy XOpJaMH U CEKyIIUMHU
56 VYTIBI MEXIY XOpJIaMH U CEKYIIIUMHU
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57 Brniucannblie 1 OnMCaHHbBIE YETBIPEXYTOJIBHUKH, UX 1 bubnmoreka [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86
BrnircanHnble 1 onMCaHHbBIE YETHIPEXYTOJIBHUKH, UX bubnnorexa [HOK

58 . 1
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8al416d4

59 BnycanHble 1 ONMCaHHBIE YETHIPEXYTOIBHUKH, UX 1 bubnmoreka [JOK
MIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8al1416d4
[IprmeHeHre CBOMCTB BIIMCAHHBIX M OMMCAHHBIX

60 YETBIPEXYTOJIBHUKOB ITPU PELIEHUU T€OMETPUUYECKUX 1
3a/1a4
IIprmeHeHre CBOMCTB BIIUCAHHBIX M OMMCAHHBIX

61 YETBIPEXYTOJILHUKOB MIPH PEIICHUN T€OMETPUUECKUX 1
3a1a4y

62 B3aumHoe pacnonoxenue IByX OKpyKHOCTEH, o01ne 1 bubnnoreka [JOK
KacaTeJIbHbIE https://m.edsoo.ru/8al410a8

N bubmuoreka [JOK

63 Kacartne okpysiocteit 1 https://m.edsoo.ru/8al410a8

64 KonrtponbHas padora no reme "YTibl B OKPYKHOCTH. 1 bubnnorexka [HJOK
BrnrcanHbIE ¥ ONMCAHHBIE YETBIPEXYTOJIBHUKH " https://m.edsoo.ru/8a141c88

65 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB KYpCcOB 7 U 8 1 bubnuotexa [JOK
KJ1accoB, 0000IIeHE 3HAHUN https://m.edsoo.ru/8al41ddc
[ToBTOpEHHE OCHOBHBIX MMOHATUIA U METOJ0B KypCcOB 7 1 8 bubnmoreka [JOK

66 . 1
KJ1accoB, 0000IIeHe 3HaHUI https://m.edsoo.ru/8al4lefe

bubmuorexa [JOK

o7 Hrorosas koutposbHas pabota 1 https://m.edso00.ru/8a142368

68 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJOB KypcOB 7 U 8 1 bubnmoreka [JOK
KJIaccoB, 0000IIeHE 3HAHUH https://m.edso00.ru/8a1420ac

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsin JI.C., byry3zos B.®., Kagomues C.b. u

npyrue, AkimonepHoe odmiectBo «M3marenbcTBo «IIpocBemieHue)

METOINYECKHUE MATEPUAJIBI VIS YYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
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