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IHHOACHUTEJIBHAA 3AIINCKA

O0mas xapakrepucTuka yuedHoro npeamera «MaremaTuka

VYuebublil npenMer «MaremaTuka» BXOIUT B IPEIMETHYIO 00iacTb «Marematuka u
uHpopmatukay. OH CHOCOOCTBYET pa3BUTHIO BBIUYMCIUTENLHOW KYIBTYphl U JIOTHYECKOTO
MBILUIEHHS, (POPMUPOBAHUIO YMEHHS IOJb30BAThCS AITOPUTMaMM, a TaKXKe IMPHOOPETEHHUIO
NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX B TIOBCEIHEBHOM 13HM oOyuatomuxcs ¢ 3[1P. YueOnsrii
OpeIMET pa3BUBACT MbIIUICHWE, IPOCTPAHCTBEHHOE BOOOpaXKeHHE, (YHKLUHUOHAIBHYIO
IrPaMOTHOCTh, YMEHHUS BOCHPUHUMATh M KPUTHYECKH AaHAIU3UPOBATh HH(POPMAIHIO,
IPEACTABICHHYIO B Pa3InYHbIX (hOpMax.

OOyuyenune mMaremMaTuke NaéT BO3MOXKHOCTH pa3BuBarh y oOywaromuxcs ¢ 3IIP Tounyro,
paLMOHANIBHYIO U MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOAXOASIINE S3bIKOBBIE,
CHUMBOJINYECKHE, TpaduyecKue CpeACTBa s BBIPAKEHHS CYXKICHHMA U HAISJAHOTO UX
IIPEIICTaBIICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM TOJKOBAHHH SIBIISICTCS
o011ee 3HAaKOMCTBO C METO/aMH IO3HAHMs JEHCTBUTENILHOCTHU, MPEICTaBICHUE O MpeaMeTe U
METOAAaX MareMaTHKH, UX OTIIMYUI OT METO/IOB APYIUX €CTECTBEHHBIX U T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSAX NMPUMEHEHUS] MAaTEeMAaTHKH JJIsl PEHICHUs] HayyHbIX M MPHUKIAAHBIX 33a1ad. Takum
o0pa3om, MaTteMaTHueckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (POPMHUPOBAHUE OOIEH KYIBTYPHI
4eJI0BEKa.

N3ydyeHne mareMaTWKH TakKe CHOCOOCTBYET ICTETHMUECKOMY BOCIHTAHUIO YEJIOBEKa,
NOHMMAHHIO  KpPacoTbl M  M3ALIECTBA MAaTeMaTHMYECKUX  PACCYXKICHHUH, BOCHPHUITHIO
reoMeTpHUYECKUX (POpM, YCBOCHHUIO HIE CHMMETPHUH.

ITporpamma oTpakaeT cojepxanue o0yuyeHus npeaMeTy «MaTemMaThKa» ¢ y4eTOM 0COOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTel oOyuatomuxcs ¢ 3I[1P. OBnageHne y4eOHBIM MPEAMETOM
«MatemaTtukay MpeICTaBIIAeT ONpeIeIeHHYIO CII0XKHOCTh i1 yyamuxcs ¢ 3I1P. Y oOyuarommxcs
¢ 3IIP naunbosiee BbIpaK€Hbl OTCTABAHMS B PA3BUTUU CIOBECHO-JIOTUYECKUX (POPM MBILUICHUS,
MO3TOMY a0CTpakTHBIE M OTBJICUEHHBIE KAaTETOPUM UM TPYIHOJOCTYNHBI. B Toxke Bpems mpu
CHeualbHOM OO0y4eHHH o0ydJaroluecs MOTYT BBIIOJHATh 3aJaHusi Mo anroputmy. OHU
BOCIIPUMMYMBBEI K ITOMOIIY, MOTYT BBIIIOJHUTh MIEPEHOC HA aHAJIOIMYHOE 3aJaHUE YCBOEHHOTO
cnoco6a penreHusi. CHUKEHUE Pa3BUTHUS MBICIUTEIbHBIX Olepalvii U 3aMeAJIEHHOE CTaHOBJIEHUE
JIOTMYECKUX JEHCTBUH MPUBOAAT K HEIOCTAaTOYHOM OCMBICICHHOCTH COBEPIIAEMBIX Y4EOHBIX
neiictBuil. Y o00ydaroluxcsi 3aTpyJHEHbl CUETHBIE BBIYUCIECHHUSA, NMPOU3BOAMMBIE B yme. B
IIMCBbMEHHBIX BBIYMCIIEHUSAX OHU MOTYT NPONYyCKaTb OAMH W3 IMPOMEXYTOUHBbIX mIaros. [Ipm
paboTe C YKUCIOBBIMU BBIPAKEHUSIMHU, BBIYUCICHHEM HX 3HAYEHHUsS] MOTYT HE YJEp’KUBATh
NpaBUIBHBIN MOpsiok AercTBuil. [Ipu ynmpoiienuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryr caMOCTOSITENbHO NPUHATH PELIEHHE O IOCJIEI0BAaTEIbHOCTH BbIIIOJHEHUS
neiictBuil. KOHKPETHOCTh MBIIUIEHUSI OCJIOKHSAET YCBOCHMSI HaBbIKa PELICHMs] YpaBHEHMIA,
HEPAaBEHCTB, CUCTEMBI ypaBHEHUH. MM Mano10cTyTHO COBEpILIEHNE OOpaTUMBIX OTEepaIlHii.

Huzkuii ypoBeHb pa3BUTHs JIOTMUYECKHX OIEpaluii, HexoctaToyHas 0O0O0OIIEHHOCTh
MBILUIEHUS 3aTPYAHSIIOT H3ydeHHe TeMbl «DYHKIUU»: MPU ONpPEeNIeHUU (PYHKIHOHAIBHON
3aBHCUMOCTH, TP OINUCAaHUM TIpadUUecKOil CHUTyallud, HCIONb3ys TIE€OMETPUUYECKHIA,
anreOpandeckuii, QyHKIMOHANBHBIN s3bIKUM. Hepenako ywammecs He BUIAT Pa3HUILBI MEXIY
001acThI0 onpeaeneHus PyHKIMHU U 00JIaCThIO 3HAUYCHHH.

Pemenue 3amay conpspkeHO ¢ TPYIHOCTAMU OGOPMIIEHHSI KPATKOW 3alycH, MPOBEACHUS
aHanmM3a ycJOBHUS 3aJlaud, BblJIeNeHUs cymiectBeHHoro. Obyuatommecs ¢ 3IIP 3aTpynusiorcs
cieNaTh YMO3aK/IIOUeHHE OT 00ILEero K YaCTHOMY, HEPEAKO BEIOUPAIOT HEpallMOHAIBHBIE CITOCOOBI
pEILIeHNs, THOT/Aa OTPaHUYMBAIOTCS MAHUITYJISALUSAMHI C YACITAMH.

[Ipn u3yueHum reomerpuyeckoro marepuana odOydarommecs ¢ 3IIP crankuBaioTcs c
TPYAHOCTBIO JI€NaTh JIOTMYECKHE BBIBOJABI, CTPOUTH IIOCIENOBATEIbHBIE PACCYKICHUS.
HenpouHble 3HAaHUS OCHOBHBIX TEOpEM TIE€OMETPUM MPHUBOAMT K OIIMOKAM B PpEILICHUU
reoMeTpuueckux 3anad. OOyyaromuecss MOTYT MOJAMEHUTH (pOopMyiy, HEPAaBUIBHO MPUMEHHUTD



teopemy. K cepbe3HbIM OmuMOKaM B pEIICHUM 3a/ad MPUBOAAT HEAOCTATOYHO PA3BUTHIC
IPOCTPAHCTBEHHBIE MpeAcTaBIeHUs. VIM CII0’KHO BBIIOJIHUTD YEPTEXK K YCIOBUIO, B TMCbMEHHBIX
paboTax OHM HE MOTYT IIPUBECTH OOBICHEHHE K YEPTEKY.

TouHOCTb 3a1IOMHUHAHMS U BOCIPOM3BEACHUS Y4€OHOI0 MaTeprana CHUKEHBI 110 IPUYUHE
CJ1a0OCTH MHECTUYECKON JNeSTeNbHOCTH, CyXeHHs oObema mamsatd. OOyuwaromumcs ¢ 3I1P
TpebyeTcst 0oJbllle BPEMEHHU Ha 3aKpellIeHHE MaTepHala, akTyalu3alus 3HaHUil 110 onope npu
BOCIPOM3BEICHUHU.

Jns mpeojoneHus TpPyAHOCTEH B M3yd4eHHMH YydeOHoro npeamera «MaremaTuka»
HeoOXxonuMa ajanTanus oObeMa M Xapakrepa Y4eOHOro MaTepuana K I103HaBaTebHBIM
BO3MOKHOCTsM ydammxcs ¢ 3[IP. Crnenyer yueOHBIN MaTepuasl MPENOJHOCHTH HEOOJIbITUMU
HOPIMSIMU, YCIOXHSS €ro MOCTENEHHO, M3BICKUBATh CIOCOOBI aAanTallid TPYAHBIX 3aJaHHiA,
HEKOTOpble€ TEMbl JaBaTh KaK O3HAKOMMTENIbHBIE; WCKJIIOYaTh OTAEIbHBIE TpYJIHBIE
JI0Ka3aTeNNbCTBA; TEOPETUUECKUM MaTeprall peKOMEHIYETCsl U3y4aTh B MPOLECCE MPAKTUUECKON
NESITEeAbHOCTH 10 pPEeUIeHuIo 3agad. OpraHMyeckoe €AMHCTBO IMPAKTHUECKOM M YMCTBEHHOM
JESATEIbHOCTH y4allluXcsl Ha YpoKaX MAaT€MaTUKHU CHOCOOCTBYIOT NMPOYHOMY U CO3HATEIBbHOMY
YCBOEHHIO 0a3MCHBIX MaTEMAaTUYECKUX 3HAHUN U YMEHUH.

Hean n3yvenus yueoHoro kypca «I'eomerpus»

OOmwme nenn m3ydeHust yuebnoro kypca «l'eomerpusi» npexacrasiensl B [IOOIT OOO.
OHM 3aKITIOYAIOTCs, MPEXKAE BCEro B TOM, YTO HA YpOKaxX I'€OMETpUHM OOYYaroLIUiics yduTCs
IIPOBOAMTDH JTOKA3aTENIbHbIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS, J10KA3bIBATh
VCTUHHBIEC YTBEP)KICHHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IIPOBOJAUTH PACCYKIACHUS «OT
IPOTHBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpaTHBIE yTBEpXKaAcHUs. B
Oo0y4yeHMHM YMEHHIO pacCyXJaTb COCTOMT Ba)XHOE BOCIHHMTATEIIbHOE 3HAYCHHE H3Y4EHUs
FE€OMETPHH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MaTeMaTH4YECKOM! IIKOJIE.

Bropoii nenbio n3y4eHnus reOMETPUU SABIISETCS NCIOJIb30BaHNE €€ KaK HHCTPYMEHTA MpU
pElIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUYAIOLINXCS B pealbHON )KU3HHU.
OTOMY COOTBETCTBYET BTOpAs, BHIYUCIUTENIbHAS JUHUSA B U3y4YCHUM T'€OMETPUU B IIKoje. [
ATOr0 YYMUTENI0 PEKOMEHAYeTcd MNoA0MpaTh 3aJadyd IPAKTUYECKOro Xapakrepa s
paccMaTpUBaeMbIX TEM, YUUTh OOYYarOIIMXCS CTPOUTh MaTeMaTHUECKHE MOJENU peabHbIX
JKU3HEHHBIX CUTYyallud, MPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOIO
pesynpraTa. KpaliHe BaKHO IOAYEPKUBATH CBA3M TE€OMETPUU C JPYTUMH TNPEIMETAMH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENENIEHUS TIEeOMETPUYECKHMX (QUIryp U  TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTH CBSI3U Hanbosee
ApKO BUIHBI B TeMaX «Bekropb», « Tpuronomerpruyeckue COOTHOLEHU», «MeTol KOOpAuHAT
u «Teopema IIudaropa.

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo yuyeOHOMY MiaHy B 7-9 kiaccax usydaercs yueOHbIH Kypc «I'eomerpusi»,
KOTOPBII BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ieibl coaepxanus: «I eomerpudyeckre GpUrypsl u
UX CBOMCTBay», «/3MepeHre reoMeTpuYecKiX BEINYNHY, a Takke «JleKapToBbl -KOOPAMHATHI Ha
IUIOCKOCTHY, «BekTopel», «/IBrxkenus miockoctu» U «lIpeoOpasoBanust mogoous».

VY4eOHbIil MaH MpeaycMaTpuBaeT U3yuyeHUE reOMETpUU Ha 0a30BOM ypOBHE, UCXOJS U3
He MeHee 68 yueOHBIX YacoB B y4eOHOM TOJTy, BCETO 3a TpH rofa oOyueHus — He MeHee 204 gacoB.

COJAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (11O I'OJJAM
OBYYEHUA)
7 KJIACC
Havaneuele nmonstusa reomerpuun. Touka, mpsimasi, OTpe30K, Jyd. Yroia. Buael yrios.
BeprukansHple U cMekHbIE yribl.  buccekrpuca yria.  JlomaHas, MHOTOYIOJbHUK.
[TapamnenbHOCTh U NEPIEHIUKYIAPHOCTD MPSIMBIX.



*CuMMeTpuuHble  Qurypbl. OCHOBHBIE CcBoOMcTBa oceBoil cummerpuu /. ITpumepsl
CUMMETPHUU B OKPYKAIOIIEM MUDE.

*(OCHOBHBIE ITIOCTPOEHMSI C TIOMOLIBIO HUPKYJIS U JIUHEHKH *.

TpeyronsHuk. BeicoTa, Memmana, OHWCCEKTpHca, WX CBOWCTBAa. PaBHOOenpeHHBIN u
PaBHOCTOPOHHHI TPEYroJIbHUKU. HepaBeHCTBO TPEYrOIbHHUKA.

CpoiicTBa W TNpU3HAKK PAaBHOOEIPEHHOrO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKKU MapajulesibHbIX NpsMbIX. CyMMa yriioB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssMoyronbHBI TpeyrodbHUK. CBOMCTBO MEOUaHbl MPSMOYTOJIBHOIO TPEYTrOJbHHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBLHUKOB.
[IpsAMOyTroJIbHBIN TPEYroJbHUK C yrioMm B 30°.

HepaBenctBa B reomerpuu: *HEpaBEHCTBO TpPEYroJibHUKa™, HEPABEHCTBO O JJIMHE
JIOMaHO#, Teopema O OouibllieM yrie U OOJblIel CTOpoHE TpeyroibHHKa. lleprnenaukynsap u
HAaKJIOHHASI.

*['eoMeTpUUECKOe MECTO TOueK.® buccekTpuca yria U CepeIuHHbIN MEPHEeHIUKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb U Kpyr, XOpAa U AUaMeTp, UX CBOWcTBa. B3anmHOe pacmnoioxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K okpy)HocTu. OKpy>KHOCTb, BHUCaHHAsI B yTOJL.
BnucanHnas u onvcaHHasi OKpYXHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yersipéxyronpauku. Ilapamrenorpamm, €ro mpu3Haku U CBOWCTBA. YacTHeIE cirydan
napajuieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), X NpHU3HAKU U CBOMcTBa. Tpamerus,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

*Meron ynBoeHus: MeauaHbl. LleHTpabHas CUMMETpHS.

Teopema ®aneca u TeopemMa O TMPOMOPIHOHANBHBIX OTpe3kax. CpenHue JHUHUHA
TpeyrojabHUKa U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TpeyroabHuKoB, KodhduireHT noaoous. [IpusHaku mogo0us TPEyroJIbHUKOB*.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/]1a.

CaoiicTBa momaaei reomerpuyeckux ¢uryp. @opMyinsl i IUIOMIAAN TPEYTOJbHUKA,
napauienorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAAe MOJOOHBIX QUTYD.

Brruncnenue niomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenune teopems! Iludaropa mpu pemeHMH NPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrycaHHbIE U LIEHTpaAJIbHBIE YIJIBI, YTOJ MEXAY KacaTelIbHOW M XOpJOW. YTIJIBI MEXKAY
XOpAaMH U CeKyIIMMH. BrincanHble u onucaHHble YeThIpEXYTOIbHUKH. B3anMHoOe pacnonoxeHnue
IBYX oKpyxHocTel. Kacanue okpyxHocteil. O011ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0° mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1eCTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne TtpeyronsHukoB. Teopema KOCHMHYCOB W TeopeMa CHHYCOB. Pemenue
MIPAKTUYECKHX 3a7a4 C UCIOIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*[IpeoOpazoBanue noaoous. [logodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOU *.

Bektop, nnuHa (MOAyJb) BEKTOpPA, COHAINPABICHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO

1 3H€CL u gajiee * * 0003HAYEHBI TEMBbI, U3YUCHUC KOTOPLIX NPOBOAUTCSA B O3HAKOMUTCJIILHOM ILJIaHEC. He,uaror
CaMOCTOATCIIbHO ONPECACIIACT 00BeM n3yd4aceMoro mMarepualia.



HaIpaBJEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluy HaJ
BeKTOpaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE JUIsl HAXOXKACHUS JJIMH U YTJIO0B.

JlekapTOBbl KOOpPAMHATHI HA IUIOCKOCTU. *YpaBHEHUS MPAMOU* M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSIMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTONIBHUKH. JlJTMHA OKpyKHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpyxkHOcTe. [1nomane kpyra, cekropa, CErMeHTa.

*]|BI)KEHUS  IMJIOCKOCTH W BHYTpPEHHUE cUMMeTpun Guryp (sieMeHTapHbIe
npeacrasinenus). [lapamiensusiit nepenoc. [loBoport *.

IVIAHUPYEMBIE ITPEMETHBIE PE3YJIBTATBI OCBOEHUS PABOYEN
MPOT'PAMMBI KYPCA «'EOMETPUS»
OcBoenue yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMUsI
JIOJDKHO 00€CIIeunBaTh TOCTHIKCHUE CIICIYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

7 KJIACC

Pacnio3HaBaTh W3ydeHHBIE TeOMETpUYECKHE (UTYpPBL, ONpPEICNsATh WX B3aUMHOE
pacrioyio’keHue, n300pakaTb FeOMETpUUYECKHE (PUTYPBI; BBIIOIHATH YEPTEKHU MO YCIOBHIO 33/1a4H.
W3MepsaTh NMHEWHbIE U YIJIOBbIE BEIMYMHBI. PeliaTh 3aaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenatb TpyOyI0 OLEHKY JTHHEHHBIX U YTJIOBBIX BEJIWYHH IPEAMETOB B PEANbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pa3mMepsl ’TUX OOBEKTOB 110 MOPSAIKY BETUYHHBI.

Crpouth 4epTeXU K Fr€OMETPUUECKUM 3a/iadaM (C UCIOJIb30BaHUEM CMbICIOBOM OIMOPHI:
HaBO/IAIIIME BOIIPOCH! /UM aJlTOpUTMa YUeOHBIX ACHCTBUI).

[lonb30BaTbcs TNpU3HAKAMU pPaBEHCTBA TPEYrOJIbHUKOB, HCIIOJIb30BATh IPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[IpoBOANTH TOKA3aTEIbCTBA HECIOAKHBIX T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbed NpHU3HAKaMM PABEHCTBA HPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MeAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYrojlibHUKAa, B PELIEHUU
reOMEeTPUYECKUX 3a7ay (C HCIHOJIb30BAHMEM 3pUTEIbHOM HArJSAHOCTH W/WIM BepOalbHOU
OTIOPBHI).

OmnpenensaTs mapaieIbHOCTh HPSMBIX C MOMOIIBIO YITIOB, KOTOpble 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapayuieIbHOCTh MPSAMBIX C TIOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsIMOiA.

Pemars 3a1aun Ha kieTyaToit Oymare.

IIpoBOIUTH BBIYMCICHHS M HAXOJUTh YHUCIOBbIE M OYyKBEHHBbIE 3HAa4YECHUs YIJIOB B
F€OMETPUUECKHX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTIJIOB TPEYTOJIbHUKOB U MHOT'OYTOJIbBHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH NEPECCUEHUH IBYX MapauIeIbHbIX MPSAMBIX ceKyllel. PemaTh
MPAKTUYECKHE 3a/1a4l Ha HAXO0X/IEHUE YTIIOB.

HmeTp nipeacTaBiieHne O MOHATHE FEOMETPUUECKOIO MECTA TOUEK.

®opMyIHpoOBaTh OMPENEIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JTUaMeTpa OKPY>KHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

OpueHTHPOBaTbCA B MOHATHUSAX: OMHCAHHAs OKOJO TPEYTOJIbHUKA OKPYXKHOCTb, IIEHTP
ONHUCAaHHOHN OKpYXHOCTU. OnepupoBaTh Ha 6a30BOM ypOBHE (paKTaMH O TOM, YTO OMCCEKTPUCHI
YIJI0B TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, UTO CEPEAMHHBIE MEPIEHANKYISPHI
K CTOPOHAM TPEYrOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

OpueHTHpOBaTbCAd B MOHATHSX U ONEpUpPOBaTh Ha 0Aa30BOM YpOBHE: KacaTellbHas K
OKPYXKHOCTH, TEOpEMA O NEPIEHANKYIIPHOCTU KacaTeIbHOW U paauyca, IPOBEIEHHOIO K TOUKE
KacaHMsl.

NmeTp npencTaBiieHne 0 IPOCTENIINX FEOMETPUUECKUX HEPABEHCTBAX, X IPAKTUYECKOM
CMBICIIE.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.



8 KJIACC

Pacrio3naBaTh OCHOBHBIC BHJIBI YETBHIPEXYTOJIBHUKOB, MX JJIEMEHTHI, MOJIB30BATHCS UX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 33]1au.

OpHeHTHPOBATHCS B MOHSATHH — TOYKH NIEPECEUCHISI MEMaH TPEYTroJIbHHUKA (IIEHTpa Mace)
B PCUICHUU 3a/1a4.

Brnanets moHsATHEM cpelHEN TUHUU TPEYTOJIBHUKA U TPAICIUU, IPUMEHSTh UX CBOMCTBA
NPU PEIICHUH MTPOCTEHINMX TeOMETPHUECKUX 3a1ad. ViMeTh npencraBieHue o Teopeme Daneca u
TEOpeMe O MPOMOPIIMOHAIBHBIX OTPE3Kax, MPUMEHSITh UX JJIS PEUICHHUS MPAKTHYECKUX 3a1a4 (¢
OTIOPOWA Ha 3PUTEIIHHYIO HATJISJTHOCTB ).

[TpuMeHsITh MPU3HAKY TIOJO0MS TPEYTOJILHUKOB B PEIICHUU HECTIOKHBIX TEOMETPUICCKIX
3ajay.

[Tonb3oBatbest TeopeMoit [ludaropa s pemieHrus T€OMETPHUSCKUX M MPAKTUISCKUX
3ajay.

Brnagers moHATHSMH CHHYCa, KOCMHYCAa M TaHI€HCAa OCTPOTO yriia MPSMOYTOJLHOTO
TpeyroibHuKa. [lomb30BaThCs 3TUMU TMOHSTUSAMHU JUIS PEUICHUS NPAKTUYECKUX 3an1ad (TpH
HEOOXOAMMOCTH C ONIOPOI Ha aAJITOPUTM MPABUJIIA).

Boruncnsate (paznuuHbiME ciocobaMu) (¢ OMOpOW Ha CHPaBOYHYIO HH(MOPMAIIUIO)
IUIONIA/Ib TPEYTOJbHUKA W IUIOMIAJIM MHOTOYTOJBHBIX (UTYp (MOJB3YsICh, T€ HEOOXOIHMMO,
KaJIbKYJISITOPOM). [IpUMEHSITh OJyYCHHBIC YMEHUS B IPAKTUYECKUX 3aauaX.

Brnagerp TOHATHSMH BIIHCAHHOTO WM IEHTPAJIBHOIO YIJia, WCIOJIB30BAaTh TEOPEMBI O
BITMCAHHBIX YIJIaX, YIilaX MKy XOpJIaMH (CEKYIIUMHE ) U YTIIe MEXKIY KacaTelIbHOW U XOP/I0# Ipu
PEIICHUH MTPOCTEHIIINX TEOMETPUICCKIX 3a]1a4.

BrnaneTh MOHATHEM OMMCAHHOTO YETHIPEXYTOJILHUKA, TIPUMEHSTh CBOMCTBA ONMHUCAHHOTO
YeTBHIPEXYTOJIbHUKA MPU PEIICHUH MTPOCTEHIINX 3a/1a4.

[IpuMeHsTh MONTY4YEeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENIU IS
3a/1a4 PeaTbHOM )KU3HHU U TTPOBOJANTH COOTBETCTBYIONIUE BEIYHCIICHUS C TPUMEHEHHEM TIOJ00MS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOUMO, KATBKYIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (PYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOIIBIO
pasinyHble  BJEMEHThl  MPSMOYIOJbHOTO  TPEYrojbHHKA  («pElIeHHe MpPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISITOpa) AJUHBI U YIJIbl ISl HETaOJIUYHBIX
3HAYCHUMN.

[Tonb3oBatbes popmynamu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUIsL HAXOXKJEHUS COOTHOUICHWM MEXKIy TPUTOHOMETPHUYECKHMH BEIWYMHAMU (C OMOpOM Ha
CIIPaBOYHYIO0 HMH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB ISl HAXOKIEHHS Pa3IMUHBIX 3JIEMEHTOB
TpPEeYrojibHUKa («pElIeHHE TPEYroJbHUKOBY), MPUMEHATh HMX MPU PEIIEHUU TMPOCTEUIINX
FE€OMETPUUYECKUX 3a/au.

Brnanets nonsTusiMu npeoOpa3oBaHusl MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBarbest cBOMCTBaMU 10100 TPOU3BONIBHBIX (DUTYP, YMETh BBIYMCIATH JJIHHBI U
HAXOJUTh YIJIbl Y MOJOOHBIX QUIyp (10 anroputMmy y4eOHbIX aelicTBuil). [IpumeHsTh cBOMCTBA
noJo0usl B MPAKTHUECKUX 3ajadax. YMeTb IMPHUBOAWTH MpPUMEpPHI MOAOOHBIX GUIYp B
OKpY’KaroIlleM MUpe.

ITonp30BaTbes TeopeMamu (MO BU3YAIbHOM OMOpe) O MPOU3BEIACHUU OTPE3KOB XOpI, O
IIPOU3BEIEHNU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

ITonp30BaTbcs BEKTOpaMH, IMOHMMAThb MX TEOMETPUYECKMH W (U3NYECKUH CMBICI,
NPUMEHSTh UX B PEHICHUH TeOMeTpudeckux U (usnueckux 3aaad. [IpuMeHsTh ckaisipHOe
IIPOU3BEICHUE BEKTOPOB 1JIs1 HAX0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOPJAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B PEIHICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.



Biagers mOHATUAMU NPAaBUIBHOIO MHOTOYI'OJIBHMKA, JJIUHBI OKPYKHOCTH, UIMHBI JyT'U
OKPYXHOCTHU U paZilaHHOMN MepHI yIila, yMETh BBIYMCIATD IJIOIIAlb Kpyra U ero yactei (¢ onopoi
Ha CIIpaBOYHYIO0 HH(opMaIyio). [IpuMeHsTh MOTydeHHbIE YMEHUS B IPAKTHYECKUX 3a7avax.

HaxoauTte ocu (WM LEHTPbI) CUMMETPUU (QUIYp, NPUMEHATh JABMKCHHS IUIOCKOCTH B
IIPOCTEUINX CIIyqasiX.

[IpuMeHTh MONMYYEHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIHN JUIs
3aJa4 peaqbHON KU3HU ¥ TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSACh, I/1€ HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 kaace (He MeHee 68 u)

Ha3zBanmue
pa3naesa (Tembl)
Kypca (4uciao

OcHoBHOE co/iep:KaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4A0 M XCS

4acoB)
IIpocTreiimm [Ipocreiiimme reomeTpuyeckrue OOBEKTBI:  TOYKH, ®opMyJIMPOBATH OCHOBHBIE IIOHATHUS U OIIPEIEICHHUS.
e MIpsIMBIE, JTYYU U YTIIbI, MHOTOYTOJIbHUK, JIOMaHas. Pacno3naBarth U3Y4YCHHBIC r€OMETPUUYECKHE ¢burypsi,
reoMeTpuyecKue CMexHbIE U BEPTUKAJIBHBIE YTIIbI. onpeaeJATh WX B3aMMHOE pAaCIOJIOKEHUE, BBIMOJHATH YEPTEX IO
$urypsi PaGota ¢ mpocTeldmMy 4epTexamu. YCIIOBHIO 3aJa4 (C HCIIOJIb30BAHUEM CMBICIIOBOW OMNOPBI: HABOJSIIHE
H HX CBOMCTBA. WN3mepenue  JNHMHEWHBIX U YIJIOBBIX  BEJHMYHWH, | BOMPOCHI U/UJIU alTOPUTMA YUEOHBIX IeHCTBU).
HN3mepenue BBIYHCIICHUE OTPE3KOB U YTJIOB. IIpoBoauTh NpoCTEHIINE MOCTPOEHUS C MOMOIIBI0 LUPKYIS U
reoMeTpHYeCKUX [lepumerp u mnomaab QUIyp, COCTaBICHHBIX U3 |JTMHEHKH.
BeJIMYNH MPSIMOYTOJIbHUKOB. N3MepsaTh JTUHEHHBIE U YIJIOBBIE BEIMYMHBI [€OMETPUUECKUX U
(14 ) MPaKTHYECKUX OOBEKTOB.
OmnpenenssiTb «Ha TJIa3» pa3Mepbl pealbHBIX OOBEKTOB,
MPOBOANTH TPYOYIO OLIEHKY UX pa3MepoB.
PemaTh 3371a41 Ha BEIYMCIICHUE UTMH OTPE3KOB U BETUYUH YTJIOB.
Pemath 3a7auM Ha B3aMMHOE PaACIHOJIOKEHUE T€OMETPUUYECKUX
¢buryp.
IpoBoauThs Kiaccu(UKAUIO YIJIOB, BBIYMCJIATH JHHEHHBIE U
yIJOBbIE  BEJIMYMHBI, MPOBOAUTHL  HECJO0KHbIE  HEOOXOAUMBbIE
JI0OKa3aTelIbHbIE PACCYXKICHUSI.
3HAKOMUTHCS C UCTOPUEH pa3BUTHS TeOMeTPHH.
Tpeyroybau [lonsiTHe O paBHBIX TPEYroOJIbHUKAX W TEPBUYHBIC Pacno3HaBaTth T1apbl pPaBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
KH MIPEJICTABICHUSI O PaBHBIX (KOHTPYIHTHBIX) (Qurypax. Tpu |ueprexax (C ykazaHHEM MPU3HAKOB) MPU HEOOXOIUMOCTH C BU3YaIbHOM
(22 v) NpU3HAKa paBEHCTBA TPEYTOJIbHUKOB. OIIOPOM.

[Ipu3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.

PaBHOOeipeHHBIE W PABHOCTOPOHHUE TPEYTrOJIbHUKH.
[Tpu3Haku U CBOMCTBa paBHOOEPEHHOTO TPEYrOJIbHHKA.

[IpotuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT
00BNz yrod.

[Ipocreiinne HepaBeHCTBA B reomeTpun. *HepaBeHCTBO

BoiBoauTh ciieIcTBUS (PaBEHCTB COOTBETCTBYIOUINX 3JE€MEHTOB)
U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, MPSIMOYTOJILHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI, MEIHAaHbl TPEYrOJbHUKA;
CEpEMHHOrO NMEPIEHIUKYIIApa OTPE3Ka; NEPUMETPa TPEYrONbHUKA MpU
HE00XOIMMOCTH C OMOPOH Ha aJrOpPUTM IMpaBUIIA.




TpeyrojibHuKa. HepaBeHCTBO JIOMaHO *.
[IpssMoyronbHbIN TPEyroJibHUK ¢ yrioM B 30°.
[lepBbie TOHATHS O 10KA3aTEILCTBAX B FTEOMETPUH.

@®@opmyaupoBaTh CBOIICTBA M MNpPU3HAKU PABHOOEIPEHHOIO
TPEYroJbHUKA.

CTpouTh 4epTeKd, peliaTh 3aJa4yd C [IOMOIIbIO HAaXOXKIACHUs
PaBHBIX TPEYTOJHLHUKOB.

[IpumeHsTh IPU3HAKU paBeHCTBa HPSIMOYTOIBHBIX
TPEYroJbHUKOB B 3agadax (C HCHOJB30BAHUEM CMBICIOBOH OMOPHI:
HaBOSIIME BOIIPOCHI W/UIIM arOpUTMa y4eOHBIX JEHCTBHN).

Hcnonb3oBaTh 1U(POBEIE PECYPCHI IJIS UCCIIETOBAHUS CBOMCTB
M3y4aeMbIx uryp.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS FEOMETPHUU.

IMapanuaeans
HbIe psMbIe,
CyMMa YIJIOB

[lapannensHbie mOpsMble, HUX cBoiicTBa. Hakpect
JeKalne, COOTBETCTBEHHBIE W OJHOCTOPOHHHUE  YTJIbI
(oOpazoBaHHBIE TpU TEPECEUCHUU MAPAJUICTBHBIX MPSMBIX

®opMyJIMPpOBaTh MOHATHE IAPAUIECIBHBIX NPAMBIX, HAXOAUTH
MIPAKTUYECKUE IIPUMEPBI.
M3yuaTh cBOiicTBa YIJIOB, OOpa30OBaHHBIX INpPU IMEPECEUEHUU

TPeyroJbHUKA CeKylIeH). NapajuIeIbHbIX NIPSMBIX CEKYIEH
(14 9) [Ipu3Hak napannenbHOCTH MPSIMBIX YEPE3 PABEHCTBO [IpoBoaurs faoka3zarejgbcTBa. DOPMYIHPOBATH TeEOpeMy
pacCTOSTHUI OT TOYEK OAHOU MPSMOM A0 BTOPOU MPSMOM. MapajuIeIbHOCTH JABYX MPSMBIX C MOMOIIBIO YIJI0B, 00pa30BaHHBIX IMPH
CymMa yriioB TpeyrojlbHUKa U MHOTOYTIOJIbHUKA. MIEPECECYCHUH ITUX MPSAMBIX TPEThEU IIPAMOM.
Breminue yriiel TpeyrojibHHAKa Bb1yucasaTs CyMMy YIJIOB TPEYTOJIbHUKA H MHOTOYTOJIbHUKA.
Haxonuth uucioBble M OyKBEHHBbIE 3HAU€HHs YIJIOB B
T€OMETPUYECKHUX 3a/]a4ax C HMCIOJIB30BAHUEM TEOPEM O CYMME YIJIOB
TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBCS € HCTOPHEI Pa3BUTHs T€OMETPHUH.
OxpyxHOCT OKpyKHOCTb, XOpAbl M JAWAMETPBI, HMX CBOICTBA. ®opMyJIMPOBATH ONPeeIeHHs. OKPYKHOCTH, XOP/Ibl, TUaMeTpa
b KacarenbHas k okpyKHOCTH. OKPY>KHOCTb, BIIMCAHHAs B YTOJI. |M KacaTelIbHOM K OKpyKHOCTH. M3ydaTh HX CBONCTBA, MPHU3HAKH,
H KpYT. *[lonssTue o I'MT, nmpumeHeHue B 3ajadax. buccekTpuca U |cTPOMTH YEPTEXKH.
I'eomeTpuueckue |CEpeAVHHBIN NEPHNEHAUKYJIAP KaK T'€OMETPUYECKHE MeCTa HccaenoBarb, B TOM YHCIE MCNOJB3YS HUPPOBbIE pecypcehl:
MOCTPOEHU S TOYEK *, OKPY’KHOCTb, BIIUCAHHYIO B YT'OJI; LICHTP OKPYKHOCTH, BIIMCAHHOM B YIOJI;
(14 4) OKpyXHOCTb,  ONHMCaHHAas OKOJIO  TPEYrOJIbHUKA. | pPABEHCTBO OTPE3KOB KAaCATEIbHBIX

BrucanHas B TpeyroylbHUK OKpPY>KHOCTb.
[Ipocreiimne 3a1a4m Ha TOCTPOEHUE.

*Ucnoan3zoBatb Meton ['MT nana nokazarenbcTBa TEOpEM O
MepeceyeHu OWCCEKTPUC VYIJIOB TPEYrOJbHHKA U  CEPEAMHHBIX
MEePIEHIUKYISIPOB K CTOPOHAM TpeyrojbHUKa ¢ noMolibio ['MT.*

OBjaieBaTh NOHSATUSIMU BIINCAHHOW M ONTMCAHHOM OKPYKHOCTEN
TPEYroJIbHUKA, HAXOAMTH LIEHTPHl ATHUX OKPYXXHOCTEM C OMOpoil Ha
AITOPHUTM TIpaBHUIIA.




Pemiath OCHOBHBIE 3aJla4d HA NOCTPOEHHE: YIJa, PaBHOIO
JAHHOMY; CEpPEIMHHOIO MEPHNEHIUKYIsIpa JaHHOTO OTpe3Ka; MPsMOii,
MPOXOISIICH Yepe3 TaHHYI0 TOUKY U IEPIICHIUKYIISIPHON JaHHOU MPSIMOI;
OMCCEKTPUCHI TJAHHOTO YTJIA; TPEYTOJILHUKOB IO PA3JIMYHBIM JJIEMEHTaM
MIpY HEOOXOIMMOCTH C HAMPABIISIOUIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPHEH Pa3BUTHs T€OMETPHH.

IMoBTOpEHHE IloBropenue u 0000IIEHNE OCHOBHBIX MOHATUH U Pemats 3aga4m Ha IOBTOPEHUE, WILTIOCTPUPYIOILNE CBA3H MEXKIY
, 00001IeHN e METOJI0B Kypca 7 Kjacca. Pa3IMYHBIMU YaCTSMU Kypca.
3HAHUH
(44)
8 knacc (He MeHee 68 u)
HasBanmue

pasnena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yerbipéxyro [TapamtenorpammM, ero NpU3Haku U CBOMCTBA. HacTHbIE HN300paxaTh W HAXOAMTh HA YEPTEkKAX YETBIPEXYTOJIbHUKU
JIbHUKH cllydyau MapajjiesorpaMMoB (IIPsIMOYTOJIBHHUK, pOMO, KBaJpar),|pa3HbIX BUAOB U UX SJIEMEHTHI.




(12 9) uX T[pU3HAaKU U cBoicTBa. Tpameuus. PaBHoOokas wu DopMyJIMPOBATH onpeaeeHus: rapajuiesorpamma,
IPSIMOYTOJIbHAS TPANELIUH. NpsSIMOYTOJIbHUKA, poMOa, KBajapara, Tpalelud, paBHOOOKOW Tpareum,
*¥Y nBoenue meauansl. [{enTpanbHas cummeTpus * MPSIMOYTOJIbHOM Tpamnelyu.
Hcnonb30BaTh NpH pelieHUH NPOCTEHIINX 3a/1a4 IPU3HAKU U
CBOWCTBa: MapajiejorpaMma, IpsIMOYrojbHHKa, pom0Oa, KBaJpara,
Tparenuy, paBHOOOKOH Tpaneuu, MPsSMOYTOJIbHON TPaTSIHH.
IIpuMeHATH MeTO/ YABOCHHS MEAUAHBI TPEYTOJIbHUKA C OTIOPOM
Ha aJICOPUTM IIpaBuia.
Hcnoan3oBath LU(POBBIE peCypehl Ul UCCIIE0BAaHUS CBOMCTB
U3y4aeMbIx uryp.
3HAKOMHUTBCA C UCTOPUEH pa3BUTHS reOMeTPHH.

Teopema *Teopema dameca u TeopemMa O NPONOPLUOHAIBHBIX IIpoBOoANTH MOCTPOEHHSI C IOMOIIBI LUPKYJISA W JIMHEHKU C
®daJieca oTpe3Kkax.™* ucnoJjbp30BaHue Teopembl daneca M TEOpeMbl O MPONOPLUUOHATIBHBIX
U TeopemMa o Cpenssist nuHMST TpeyrosibHHUKa. Tpamenusi, e€ cpeasss |0Tpe3Kax, CTPOMTh YETBEPTHIN MPONOPIHMOHAIBHBINA OTPE30K C OMOPOM
NPONOPUNOHAIBH |JIUHUS. Ha 3pUTEIBHYIO HAIJIAIHOCTb.
bIX OTpe3KaXx, *[IponopIiOHaIbHbIE OTPE3KH, TOCTPOCHUE YETBEPTOTO Haxoauth 1moj00HbIE TPEYTOJIBHUKU HA TOTOBBIX YepTEXax C
nofo0HbIC IIPONOPLUOHAIIBHOTO OTPE3Ka. yYKa3aHUEM COOTBETCTBYIOIIHX IIPU3HAKOB noao0us pu
TPEyroJibHUKH CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE. HEO0OXOIMMOCTH C BU3YaJIbHOM OMOPOii.

(1549) [TonoOHbIe TpeyroiabHUKH. Tpu mNpu3HaKa NOA0OUS Pemats 3agaum Ha 10JOOHBIE TPEYTOJBHUKU C TOMOIIBIO

TpeyroiabHUKOB *. [IpakTHueckoe npruMeHeHue. CaMOCTOSITEJIbHOTO TOCTPOEHUSI YEpPTEeKEeH U HAXOKICHUS MOAOOHBIX

TPEYroJbHUKOB NMPH HEOOXOAUMOCTHU C HAPABJISAIOIIEH TOMOIIBIO.

IIpoBoauTh H0KA3aTENBLCTBA C MCIOJB30BAHUEM IPHU3HAKOB
noJ00Us HECIOXKHBIX T'€OMETPHUECKUX 3aJau C OMOpON Ha alropuTM
y4€OHBIX IEUCTBHI.

IIpumensaTs IIOJIy4YEHHBIE 3HAHUA pu peleHnn
FEOMETPUUECKUX U TMPAKTUUYECKHX 33Jad MpU HEOOXOAMMOCTH C
HaIpPaBJIAIONIEH TTOMOIIBIO.

3HAKOMHTBCS C MCTOPHeEl Pa3BUTHSA T€OMETPUU.

ITnomans. [Tonsatue 06 oOuIe TeOpUN TUIOMIAIH. OBjageBaTh NePBHYHBIMHM TIPeACTABJIeHHsIMH 00 oOrmei
Haxo:xnenue DopmyJibl JUISt II0NIENN | TPEYroibHUKA, | TEOpUU IIomaAu (Mepsl), (opMyaupoBaTh CBOMCTBA IUIOLIA/H,
omanei napauiesorpaMma. *OTHOIIEHHUE IUIOIIAJEH TPEYrOJbHUKOB C |BBIACHATH UX HAIJIAJHBINA CMBICI.

TPeyrojbLHNKOB 00LIMM OCHOBaHHEM UJIU OO0IIEH BHICOTOM. [IpumensTh (hopMyIibl o u napajuiesniorpamma,

U MHOTOYT0JIbHBIX
¢uryp. llnomaan

Breruncnenne miom@aaed  CIOXHBIX  puryp

pa3OueHue Ha YacTH U JOCTPOCHHE. *

qyepes

TPEYroJbHUKA, TPAIIELUH C ONOPOH Ha CIIPABOYHYIO HH(OPMALIHUIO.
IIpumeHsiTh GOPMYIIBI IUIOLIAN BBITYKIOTO YETHIPEXYTOJbHUKA




nmoa00HbIX Gpuryp
(14 v)

[Tnomanu duryp Ha kieTyaToit Oymare.

[Tnomaan monoOHBIX Quryp. Berumcinenue miomianei.
3agaun ¢ MOPaKTHYECKUM cojepkaHueM. *Pelenuwe 3agad ¢
IMOMOILIBIO METOJIa BCIOMOTaTeIbHOM III0Ia u. *

yepe3 JAMAroHadd U Yrojl MEXAYy HMMH C ONOpPOM Ha CIPaBOYHYIO
UHOPMALIHIO.

Haxoaurh miomanu ¢uryp, u300paxEHHBIX Ha KIIETYaTON
Oymare, HCIOJIb30BaTh Pa30MEHNE HA YAaCTH U TOCTPOCHHE.

Pa3ouparh mnpuMepbl HCIOJIb30BAHMS  BCIOMOIaTEIbHOU
IUIOLIA/IN JJIs PELLIEHUSI TEOMETPUYECKUX 3a/1a4.

HaxoauTsp miomnam nogo0HbIX GUTyp ¢ OOPOi Ha CIIPaBOYHYIO
MH(pOpMaLHIO.

BoIuncasTe 10N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.

Pemath 3agaum Ha IUIOLIAAb C MPAKTUYECKUM COJEpP’KaHUEM
MOCJIe COBMECTHOTO aHAJIN3a.

Teopema
IMugaropa n
Hayaja
TPUTOHOMETPHUH

(10 u)

Teopema Iludaropa, e€ moka3zaTenbCTBO U MPUMCHECHHE.
O6patnas Teopema [Tudaropa.

OmnpeneneHre TPUTOHOMETPUUECKUX (DYHKIMI OCTPOTO
yIiia, TPUTOHOMETPHUYECKUE COOTHOIUICHUS B MPSIMOYTOJIHHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

CoOTHOIIEHHS MEXAYy CTOPOHAMHU B TMPSIMOYTOIBHBIX
TpeyrojabHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy lludaropa, ucmosib3oBaTh €€ B
HNPAKTUYECKUX BBIYUCICHUSAX.

Bnanets MOHATHAMH TPUTOHOMETPHYECKUX (YHKIHMH OCTPOTO
yria, MpoBepsATh UX KOPPEKTHOCTD.

BuiBoauTh TPUTOHOMETPUUYECKUE
IPSIMOYTOJIBHOM ~ TPEYTOJBbHUKE C  ONOpOH
MH(pOpMaILHIO.

HccnenoBarb  COOTHOLIEHUS ~ MEXAY  CTOpOHaMHM B
NPSIMOYTOJIBHBIX TPEYrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60° c
HaIIPaBJIAIOLIEH TOMOILBIO.

Hcnoan3oBarh,  QopmMynbl  OpuUBEACHUS U
TPUTOHOMETPUYECKOE TOXKAECTBO ISl HAXO0XKICHUS

COOTHOUIEHUH  MEXAy TPUTOHOMETPUYECKUMH  (YHKIUSIMU
Pa3IMYHBIX OCTPHIX YIJIOB C OMOPOIl HAa CIIPAaBOYHYIO HH(POPMALIHUIO.

IpuMensiTh TONXyYECHHBIC 3HAHUS M YMEHHS TPH PEIICHUU
NPaKTUYeCKUX 3a7ad (Ipu HEoOXOAMMOCTH C ONOPOl Ha alropuTM
IpaBuiIa).

3HAKOMUTBCS € HCTOPUEH Pa3BUTHS TEOMETPHH.

COOTHOIICHHUA B
Ha CIIPpaBOYHYIO

OCHOBHOC

Yriael B
OKPY’KHOCTH.
Bnucannbie
M ONHCAHHDbIE
YeThIPeXyroJbHUK

Broucanurnie wu LHCHTPAJIbHBIC
KacaTeJlbHOU U XOPIOM.

VYTriael MEXAY XOpAaMu U CEKYIIUMU.

Broucannple uW  OIHMCaHHBIC ‘IeTpréXYTO.HBHI/IKI/I, ux
MPU3HAKKU U CBOMCTBA. [[puMeHeHue 3TUX CBOMCTB MIPH PEIICHUU

VOB, Yrod MEXIy

®opMyJIMPOBATh OCHOBHBIE ONPE/IEIICHNUS, CBSI3aHHBIE C YTIaMU
B Kpyre (BIMCAHHBIN YIroJj, LEHTPAJIbHBIA yroJl).

HaxoauTh BOUCAHHBIE YIUIBI, ONUpAIOIIMECS Ha OAHY AYTY,
BBIYUCJSTH YIJIbl C IOMOILBIO TEOPEMBI O BIIMCAHHBIX yIjlaX, TEOPEMBI
O BIIMCAaHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O LICHTPAIBHOM YIJIE IIPH




u. reOMEeTPUYECKUX 3a/1ay. HEO0XOMMOCTH C BU3YyaJIbHOM ONOPOIA.
KacareabHble B3anMHoe pacrnosnoxeHue OByX OKpykHocted. Kacanue HccaenoBarb, B TOM YHCIE C IOMOUIBIO IU(PPOBBIX PECYPCOB,
K OKPY:KHOCTH. OKPY’KHOCTEH. BIIMCAHHBIE U OIMCAHHbIE YEThIPEXYTOJIbHUKH, BRIBOAUTH X CBOICTBa
Kacanue U NIPU3HAKU 110CJIE COBMECTHOT'O aHAIN3A.
OKPY’KHOCTeH Hcnoab30BaTh 5TH CBOMCTBA U IPU3HAKY [IPU PELICHUH 3a/1a4.
(13 v)
IMoBTOpEHHE IToBTOpEHUE OCHOBHBIX TOHATUH U METOI0B KYpcOB 7 1 8 Pemats 3amaum Ha NOBTOPEHHE, WIUIIOCTPUPYIOLIUE CBA3H
, 00001IeHNe KJIacCcOB, 0000IICHNE 3HAHHIA. MEXly pa3IMYHbIMU YaCTAMHU Kypca.
3HAHUI
(44)

9 kaacc (He MeHee 68 u)

Ha3Banue
pa3nea (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronome Omnpenenenyue TPUrOHOMETPUUYECKUX (PYHKIUI YIJIOB OT ®opMyIHpOBaTH onpeeJIeHust TPUTOHOMETPHUUECKUX
Tpus. Teopemsl 0° o 180°. Kocunyc u cuHyc npsiMoro u Tymnoro yria. Teopema | pyHKIHMH TynoblX M NOPSMBIX  YIVIOB € BHU3YaJbHOM  OMOpPOH.

KOCHHYCOB U
CHHYCOB.
Pemenue
TPEyroJbHUKOB

(16 1)

KocuHycoB. (OO000mEHHas) TeopeMa CHHYCOB (C paguycoM
OTIMCAaHHOW OKPY)XHOCTH). HaxoxeHue IJIMH CTOPOH U BETMYUH
YIJI0B TPEYTOJIBbHUKOB.

dopmyna MIoMaAu TPEyrojabHUKA Yepe3 JIBe CTOPOHBI U
yron Mmexay Humu. Dopmyna muiomanyd 4eThIpEXYroJbHUKA
yepes ero JUaroHajid U yrojl MeKy HUMHU.

[IpakTueckoe NpUMEHEHNE AOKA3aHHBIX TEOPEM.

dopMynHpoOBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paauycoM
OTIMCAaHHOUW OKPY>KHOCTH).

Pemiath TpEyroibHUKH C OMOPOH HA alTOPUTM Y4eOHBIX
JIEUCTBUU.

Pewmrate npakTH4eckne 3a1aum, CBOASIIAECS K HAXO0KICHHUIO
Pa3IUYHBIX 3JIEMEHTOB TPeYroJbLHUKA.

IIpeoOpa3oB

*[lonsiTe 0 MpeoOpa3oBaHUM MOAO0HS.

OcBanBaTh NoHATHE NTpeoOpa3zoBanus nmoaoous. MccienoBarTh




aHue moaoous.

Co0TBETCTBEHHBIE 3IEMEHTHI MOJOOHBIX QUTYP.

OTHOIICHHE JIMHEHHBIX JJEMEHTOB (UIryp mpu mpeodpazoBaHUU

MeTrpuueckue Teopema o TpOW3BEACHUU OTPE3KOB XOpJ, Teopema o |mojodus. HaxoauTh  mpuMepbl  MOAOOMS B OKpYXKAroIIen
COOTHOIIIEHUS B MIPOU3BEJICHUHA OTPE3KOB CEKYIIHUX, TEOpeMa O KBaApare |JeHCTBUTEIbHOCTH.
OKPYKHOCTH KacaresnbHOU. [IpMeHeHne B pelieHuy reoOMeTpUYECKUX 3a1ad. * *BbIBOAUTH METPUYECKHE COOTHOLICHUS MEXKIY OTpe3Kamu
(10 v) XOp/[I, CEKYLIUX U KacaTeJIbHbIX C UCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
MOI0OHBIX TPEYTOJIBHUKOB.
PemiaTh reoMeTpUYECKHE 3a/1a4U U 3a/1a4U U3 PEATIbHOM KU3HU C
HCIOJIb30BaHUEM TI0JTOOHBIX TPEYTOJIBHUKOB. *
BekTopbl OrnpeneneHre BEKTOPOB, CI0KEHHUE U pa3HOCTh BEKTOPOB, Hcnoab30BaTh  BEKTOPbl KAk  HalpaBJIEHHBIE  OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA Ha YHUCIIO. HCCIeN0BaTh TCOMETPUUYCSCKUN (Tepemenenne) u (Gu3ndeckuii (cuia)
OU3NYeCcKuil 1 FreOMETPUUECKUNA CMBICT BEKTOPOB. CMBICIIBI BEKTOPOB C OMIOPO Ha BOMPOCHBIH IJIaH.
Paznoxxenne BekTopa 1O JIBYM HEKOJUIMHEAPHBIM 3HATh ompeaeeHusi CyMMbl U Pa3HOCTU BEKTOPOB, YMHOXKEHUS
BekTopaM. KoopauHartsl BekTopa. BEKTOpa Ha YHUCIO, MCCJAeI0BATh TEOMETPUYECKUIl U (U3UYECKUI
CkansipHO€ TMPOU3BEJACHUE BEKTOPOB, €r0 MPUMEHEHHE | CMBICIIBI TUX OIEpaIUi.
JUIS1 HAXOXKIAEHUS JUIMH U YTJIOB. PemaTh reomeTpruecKkue 3a1a4u C UCIOJIb30BaHUEM BEKTOPOB.
Pemrenue 3a1ayu ¢ moMoIIbIO BEKTOPOB. PackiaapiBaTh BEKTOP 10 JIBYM HEKOJUTMHEAPHBIM BEKTOPaAM.
[IpuMeHeHne BEKTOPOB JUIsl PEIICHUS 3a7a4 KHHEMAaTUKHU Hcnoan30BaTh CKAISIPHOE TPOU3BEICHUE BEKTOPOB, BHIBOAUTDH
1 MEXaHUKH. €ro OCHOBHBIE CBOMCTBA.
BpIuucasaTh CyMMY, Pa3HOCTh U CKaJISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPMHATAX.
IIpuMeHATH CKAISIPHOE TPOU3BEACHUE JUISl HAXOXKACHUS UIMH U
YTJIOB.
JexapToBbl JlexapToBBI KOOPAMHATHI TOYEK Ha TJIOCKOCTH. OcBauBaTh NOHSITHE MPSIMOYTOJIBHOW CHCTEMBbl KOOpAMHAT,
KOOPAMHATHI Ha *YpaBHeHUE NMPAMON.* YTiI0BOM KOA(DPUITUEHT, TAHTEHC | 1€KApPTOBBIX KOOPJUHAT TOUKH.
IJI0CKOCTH yrila HaKJIOHA, MapajulelibHble U EPIEHANKYIISAPHBIE MPsSIMbIE. HccaenoBarh ypaBHEHUE NMPSIMOU M OKPYKHOCTH C ONOPOW Ha
9 v) VYpaBHenue okpyxHocTd. HaxoxaeHne KoopIMHAT TOYEK | BOPOCHBIH TIJIaH.

NEPECEYEHMS OKPYKHOCTH U IIPSIMOM.
MeTo KOOpAMHAT IPU PELICHUH T€OMETPUUECKHX 3ajau.
Hcnonp3oBaHne MeTola KOOpAMHAT B IPAKTHUYECKHUX
3ajadax

HaxoauTe eHTp U paanyc OKPYKHOCTHU 1O €€ YpaBHEHHUIO.

Pemath 3a1a4un Ha HaxOXKJACHHE TOUYEK MEPECEUCHUS MPSIMBIX U
OKPYKHOCTEH ¢ TOMOIIBIO METO/1a KOOP/AUHAT.

Hcnoab3oBaTh CBOMCTBA YTI0BOr0 KO3 dulieHTa npsaMoi npu
peLIeHUH 3aj1ay, JUIsl OTPE/IETICHUs PACIIOIOKEHUS IPSIMOIA.

IpuMeHsiTh KOOPIAMHATHI TPH PEUICHHH TE€OMETPHUYECKUX U
NPaKTUYECKUX 3ajad, Ui IOCTPOCHUS MaTeMaTHYeCKUX MoJelei
peaNbHBIX 3a/1a4 («METO KOOPIUHAT).




IMoan3oBaThesl U1 TOCTPOCHUSI M UCCIENOBaHUM 1U(POBBIMU
pecypcamu.
3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T'€OMETPUU

IIpaBuIbHBI
e
MHOTI'OYIOJIbHUKH.
JanHa
OKPY/KHOCTH U
IUI0IIAIb KPYTa.
Bbiuuciaenne
IJIomAaaen

(8 )

HpaBI/IJIBHBIe MHOI'OYT'OJIbHUKH, BBIYUCIICHUC Hnux
eMeHTOB. YHCno 7 W JUIMHA OKPYXKHOCTH. JlnuHa nyru
OKpyxHOCcTH. Panuannas mepa yria.

[Tnomane Kpyra u ero 3JIeMEHTOB (CEKTOpa U CETMEHTA).
Brruncnenue miomaaei Guryp, BKIIOYAOIMINUX JIEMEHTHI KpyTa.

DopMyIHPOBATH onpeeIcHue
MHOT'OYT'OJIbHUKOB, HAXOJAUTb UX DJIEMEHTHI.

[Honb30BaTHCA IOHATHUEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM C
IIOMOIIBIO IIPaBUJIBHBIX MHOI'OYI'OJBHHUKOB, ONpeNeJsiTb YUCIO T,
JUTMHY IYTU U paJuaHHYI0 Mepy yria 1mo oopasiy.

IIpoBoauTh Mepexoa OT paAMaHHOW MEpHI yIila K IpaJlyCHOU H
HA00OPOT MO BU3YalIbHOH OIope.

OnpeneasTs IJIOMALb KPyTa.

BoiBoauths (opmyibl (B rpagyCcHON U pagMaHHOW Mepe) JUls
JUIMH OYT, TUIOWAAEH CEKTOPOB M CErMEHTOB C ONIOPOM HA BOIIPOCHBIN
IJ1aH.

IpaBUJIbHBIX

BuruucaaTy, mwiomand  (Guryp, BKIIOYAOMIMX  3JIEMEHTHI
OKPYKHOCTH (KpyTa) C OMopoii Ha CIIpaBOYHYIO WH(OPMAIIHIO.
HaxoauTp 1U101IaI1 B 3aa4aX peaIbHOM )KU3HH.

ABukenus
IJIOCKOCTH
(64)

*[IoHATHE O JBUKEHHUH IIJIOCKOCTH.

[TapannensHblil epeHoc, moBopoT U cuMmMmerpust. Ocu u
LIEHTPbl CHMMETPHH.

[Ipocreiimne NpUMEHEHHs B pELIEHUH 3a1a4 *,

Pa30upatp npuMepsl, WUIIOCTPUPYIOIINUE MOHATHS JBUKEHUS,
LIEHTPOB U OCEW CUMMETPHHU.

@opMyJMPOBATH OINPENEICHUS MapauIEIbHOIO IEPEHOCa,
IIOBOPOTAa M OCEBOM CHMMETPHHM C BH3yalnbHOW onopod. Haxomutsb
HEMOBIMKHBIE TOUKH 110 00pasIty.

HaxoauTh IEHTPHl U OCU CUMMETPUM MpocTeHmuX (GuUryp mno
obpa3iry.

*IIpuMeHSITh TAPAJUICIBHBIA IEPEHOC M CHUMMETPHIO IIPH
pELICHUH T€OMETPUUECKUX 3aj1au (pa3douparb MpUMEpBI).

Hcnoab3oBarh ISl TIOCTPOCHUS W HCCIEAOBaHUN ITU(POBBIC
pecypesL. *

IloBTOpPEHME
, 000011IEHME,
CHCTEMATH3 AU
3HAHUM

(7 9)

[ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB KypcoB 7—9
KJ1accoB, 0000IIeHe U CUCTEMATH3AlIUST 3HAHUI.

[Ipocreiiime reomeTpuueckue (GUrypsl U MX CBONCTBA.
N3MepeHne reoMeTpuueCKUX BEJIHMYHH.

TpeyrojgbHUKH.

OnepupoBaTh NOHATHAIMHU: (UTYypa, TOYKa, HpsMas, yrod,
MHOTOYT'OJIbHUK, PaBHOOEPEHHBIN U PaBHOCTOPOHHUI TPEYrOJbHUKH,
NpSIMOYTOJIBHBIM TPEYroJbHUK, MeJuaHa, OHCCEeKTpUca U BbBICOTA
TPEYrojbHUKA, MNapajjiesiorpaMM, poOMO, NPSMOYTOJIBHUK, KBajapar,
Tparenus; OKpy>KHOCTb, KacaTelbHas; paBEHCTBO M monobue ¢uryp,




[TapanyienpHble ¥ EPIIEHINKYISPHBIE IPSMBIE.

OxpyxkHOocThb U Kpyr. ['eomerpuueckue mnOCTPOEHUS.
VYribl B OKpYKHOCTU. BrmcaHHblE M ONUCaHHBIE OKPYKHOCTH
MHOT'OYTI'OJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYroJIbHUKN.
YEThIPEXYTOJIbHUKH.

Teopema ITudaropa u Hayana TpuroHoMeTpuu. Penrenne
00LINX TPEYTOJIbHUKOB.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

Bnucannnie n OIIKMCaHHBbIC

[IpeoOpazoBanus 1aockoctH. JIBmkenus. IlogoOwue.
Cummerpus.

ITnowane. Beraucienue mwiomaneii. ILionaam noxo0HbIX
duryp.

JlexkapTOBbI KOOPIMHATBI HA TUIOCKOCTH.
BekTops!l Ha IIIOCKOCTH.

TPEYTroJbHUKOB; MAPaIEIbHOCTD U IEPIICHIUKYJISIPHOCTD MPAMBIX, YTOJI
MEXKY IPSMBIMH, CAMMETPHSI OTHOCUTEIBHO TOYKH U MPSMOM; JIJIMHA,
paccTosiHue, BETMYMHA yIJIa, IO/, IEPUMETP.

Hcnoan3oBars  opmyibi: IepuMeTpa U IUIOLIAJHU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTH M IUIOIIATU Kpyra, oO0béma
MPSMOYTOJIBHOTO TTapajuiesIenuIe 1a.

OnepupoBarb NOHATHSAMH: NpSIMOYTOJIbHA ~ CHUCTEMA
KOOPIMHAT, BEKTOP; MCHOJIBb30BATh 3TH MOHATUA IS MPEACTABICHUS
JAHHBIX U PELICHUs 3a7a4, B TOM YUCIIE U3 APYTUX Y4eOHBIX MPEIMETOB.

Pematr, 3agauMm Ha TIOBTOPEHHE OCHOBHBIX IIOHSTHUH,
WJUTFOCTPALIMIO CBSI3€U MEXy Pa3aIuyHbIMU YacTAMH Kypca. Belouparb
METO/ JUIsl PEUICHUS 3aJa4u.

Pemrats 3agaun U3 OBCEHEBHOMN JKHU3HU.




IMOYPOYHOE IINIAHUPOBAHUE
7 B KJIACC (nanomnoe ooyuenne) ID 1532184 Bbanaiin Hagesxkna CepreeBHa

Ne /it KoanyecTBo yacoB Nlata JJIeKTPOHHBbIe HH(POBHIE
Tema ypoka Kontpoas  [[IpakTn o0pa3oBaTe/IbHbIE
Bcero H3y4eHust
HbIe YecKHe pecypcehl
padoThI padoThI
| [IpocTeiiime reoMeTpu4ecKue | b 09 bu6nmoreka LIOK
O0OBEKTHI ' https://m.edsoo.ru/7f41al2¢
2 MHOrOyrojabHUK, JIoMaHast 1 5.09 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
3 CMeKHbIE M BEPTUKAJIbHBIE YIIIbI 1 9.09 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
4 CMeKHbIE U BEPTUKAJIbHBIE YIJIbI 1 12.09 buomorexa HOK
https://m.edsoo.ru/7f41al2c
8] CMeXHbIE 1 BEpTUKAIbHBIE YIJIbI 1 16.09 bromorexa [OK
https://m.edsoo.ru/7f41al2c
6 CMeKHBIE M BEPTUKAJIBHBIE YIIIbI 1 19.09 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
7 CMeKHBIE M BEPTUKAJIBHBIE YIIIbI 1 23.09
p yr https:/m.edsoo.ru/7f41al2c
3 CMeXHbIE 1 BEpTUKAJIbHBIE YTJIIbI 1 26.09 buomorexa HOK
https:/m.edsoo.ru/7f41al2c
M3mepeHue IMHEUHBIX U YTJIOBBIX
but6mmoreka [{OK
0 BEJIMYUH, BIYUCIIEHUE OTPE3KOB U YITIOB 1 30.09
https://m.edsoo.ru/7f41al2c
M3mepeHue IMHEUHBIX U YTJIOBBIX
bu6mmoreka [{OK
10 BEJINYHH, BEIYUCIICHUE OTPE3KOB U YIJIOB 1 3.10
https://m.edsoo.ru/7f41al2c
1 M3mepeHue IMHEUHBIX U YIJIOBBIX 1 10 bubnrorexa [HOK
BEJITUYUH, BRIYUCIIEHUE OTPE3KOB U YIJIOB ' https://m.edsoo.ru/7f41al2c




3MepeHue IMHEWHBIX U YTII0BBIX

12 BEJIMYNH, BBIYMCICHUE OTPE3KOB U 10.10
YIJIOB
13 [lepumerp u miomans Guryp, 14.10
COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB
14 [lepumerp u muowmaab Guryp, 17.10
COCTaBJICHHBIX U3 IPSIMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX U
15 [IEPBUYHBIE IPEICTABIICHUS O PABHBIX 21.10 bubmorexa HOK
https:/m.edsoo.ru/7f41al2c
(urypax
16 Tpu npu3HaKka paBeHCTBA h410 bubnuorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
7 Tpu mpu3HaKa paBEeHCTBA 11 bu6nmoreka [LIOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
18 Tpu npu3HaKka paBeHCTBa 1111 bu6nuoreka [LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/7f41al2c
19 Tpu mpu3HaKa paBeHCTBA 1411 bubnunorexa [HOK
TPEYroJIbHUKOB https://m.edsoo.ru/7f41al2c
ho Tpu mpu3HaKa paBeHCTBA 18.11 bubnunorexa [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
b1 Tpu mpu3HaKa paBEeHCTBA b1 11 bubnunorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7f41al2c
by [Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX bs 11 bubmmoreka [LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7f41al2c
)3 [Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX 28.11 bubnunorexa [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/7f41al2c
24 CBOHCTBO MeIaHbI MPSIMOYTOJILHOTO 2.12 bubnrorexa [HOK




TPEYroJIbHUKA, POBEIEHHON K
TUIIOTEHY3€E

https://m.edsoo.ru/7f41al2c

CBOICTBO MeMaHbI IIPSIMOYTOJILHOTO

buommorexa [{OK

25 SHHOM 5.12
TPEYTOTILHIKA, HPOBCACHHOMN X https://m.edsoo.ru/7f41al2c
TUIIOTEHY3€
b6 PaBHOOEIpEeHHBIE U PABHOCTOPOHHUE 0.12 bubnuotexa [JOK
TPEYrOJIbHUKHU ' https://m.edsoo.ru/7f41al2c
b7 [Ipu3Haku u cBOMCTBA 12 bu6nmoreka LIOK
PaBHOOCIPEHHOTO TPEYTOIbHHUKA ' https://m.edsoo.ru/7f41a12c
hs [Ipr3Haku u CBOMCTBA 16.12 bu6mmoreka [IOK
PaBHOOEIPEHHOTO TPEYroJbHUKA ' https://m.edsoo.ru/7f41al2c
ho [Ipr3HaKku u CBOMCTBA 19.12 bubnuotexa [JOK
PaBHOOEIPEHHOTO TPEYroJbHUKA ' https://m.edsoo.ru/7f41al2c
bu6mmorexa [{OK
30 H 23.12
CPABEHCTRA B reoMeTpin https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
31 H 26.12
FPABCHOTRA B TEOMCIpiT https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
32 HepaseHcTBa B reomeTpun 30.12
p P https://m.edsoo.ru/7f41al2c
but6mmoreka [JOK
33 H 13.01
FPABEHCTEA B TeOMETpHH https:/m.edsoo.ru/7f41al2c
24 [IpAMOYTOJIBHBIN TPEYTOJIBHUK C 16.01 bubnuotexa [JOK
yriaom B 30° ' https://m.edsoo.ru/7f41al2¢c
15 [TpsiMOYTOBHBIN TPEYTOJIBHUK C h0.01 bubmmoreka [LIOK
yriiom B 30° ' https://m.edsoo.ru/7f41al2c
16 KonTpoJsbHasi padora no teme b3.01 bubmmoreka [LIOK
"TpeyroabHuku' ' https://m.edsoo.ru/7f41al2c
b K
37 [TapayenpHbIE IPSIMBIE, UX CBOKMCTBA 27.01 nosmotexa [0

https://m.edsoo.ru/7f41al2c




bub6morexa [JOK

38 ILaTeiit mocrynat EBkinuna 30.01
https://m.edsoo.ru/7f41al2c
Hakpecr nexariie, COOTBETCTBEHHBIE
29 1 OJTHOCTOPOHHUE YIJIBL, 0 bubmmoreka [LIOK
00pa3oBaHHbIEC TPU MTEPECEUCHUHN ' https://m.edsoo.ru/7f41al2c
MapauieIbHbIX MPSMBIX CEKYIICH
Hakpecrt nexariie, COOTBETCTBEHHbBIE
1 OJTHOCTOPOHHUE YTJIbI
P YHIRL Butmmorexa LIOK
40 00pa3oBaHHbBIC MPU TIEPECCUCHUN 6.02
. https://m.edsoo.ru/7f41al2c
MapauieIbHbIX MPSMBIX CEKYIICH
Haxpecr siexkaiue, COOTBETCTBEHHBIE
i1 1 OJTHOCTOPOHHUE YTJIBL, 10.02 bubnuoreka [IOK
0Opa3oBaHHbBIE P MEPECEUCHUN ' https://m.edsoo.ru/7f41al2c
MapauieIbHbIX MPSMBIX CEKYIIeH
Hakpecrt nexariuie, COOTBETCTBEHHBIE
1 Y OJTHOCTOPOHHUE YTJIBL, 13.00 bu6nuoreka [LIOK
00pa3oBaHHBIE TP ITEPECEUCHUN ' https://m.edsoo.ru/7f41al2¢c
MapajieIbHbIX MPSAMBIX CEKYIIEH
Haxpecr niexaiue, COOTBETCTBEHHBIE
43 1 OJTHOCTOPOHHUE YTJIbL, 17.00 bubnunorexa [OK
00pa3oBaHHBIC TIPH MTEPECCUCHUHN ' https://m.edsoo.ru/7f41al2c
MapajuieIbHbIX MPSMBIX CEKYIIEeH
[Tpu3Hak napaaaenbHOCTH MPSMBIX
. bubnuorexa [JOK
44 dgepe3 paBEHCTBO PACCTOSHUN OT TOYEK 20.02
. . . . https://m.edsoo.ru/7f41al2c
OJTHOU TIPSIMO# IO BTOPOM TIPSIMO#
[Tpu3Hak napaaaenbHOCTH MPSMBIX
. bubmuotexa [IOK
45 uepe3 paBEHCTBO PACCTOSIHUH OT TOYEK 24.02

OIHOU IIPSIMOM 10 BTOPOU IIPSIMOM

https://m.edsoo.ru/7f41al2c




bub6morexa [JOK

46 C a yrjoB TPEyro Ka 27.02
yMMa YIIOB TpeyTobit https://m.edsoo.ru/7f41al2c
47 CyMMa yrJioB TPEYroJIbHUKa 3.03 bubmorexa TIOK
https://m.edsoo.ru/7f41al2c
48 BHeninue yribl TpeyrojibHUKa 6.03 bubmorexa TIOK
https://m.edsoo.ru/7f41al2c
KonTposabHasi pa6oTa 1o reme
" bubmuorexa [JOK
49 IHapajuiebHbIe NPAMBIE, CyMMa 10.03
" https://m.edsoo.ru/7f41al2c
YIJIOB TPEYroJbHUKA
50 OKpYy’>KHOCTb, XOPJIbl U TUAMETP, X 13.03 bubnuorexa [IOK
CcBoOiiCTBA ' https://m.edsoo.ru/7f41al2¢
b
51 KacatenbHast K OKpy>KHOCTH 17.03 nomorexa LOK
https://m.edsoo.ru/7f41al2c
52 OKpyXHOCTbh, BIUCAaHHAS B yTOJ 20.03 bubmorexa OK
https://m.edsoo.ru/7f41al2c
53 OKpyXHOCTb, BHMCAaHHAs B yrOJl 24.03 buommotexa [IOK
https://m.edsoo.ru/7f41al2c
54 [lonsatue o 'MT, npuMeHeHue B 703 bubnuorexa [OK
3aJadax ' https://m.edsoo.ru/7f41al2c
55 [lonsitue o 'MT, npuMeHeHue B - o4 bu6mmoreka [JOK
3ajavax ' https://m.edsoo.ru/7f41al2¢c
buccektpuca u cepeAMHHbBIN
bu6mmorexa [{OK
56 MEPIECHINKYIIP KAK TEOMETPUIECKHUE 10.04
https://m.edsoo.ru/7f41al2c
MecTa TOUeK
57 OKpYXHOCTh, OITUCAHHAST OKOJIO 14.04 bubnmnorexa [JOK
TPEYrOJIbHUKA ' https://m.edsoo.ru/7f41al2c
OKpyXHOCTb, ONUCAHHAsL OKOJIO 56 OK
58 TpeyrosibHuKa [IpocTeiimme 3amaumn Ha 17.04 nosmotexa I

MIOCTPOCHHUE

https://m.edsoo.ru/7f41al2c




OKpyXHOCTb, BIICAaHHAs B

59 TpeyroybHUK. [IpocTeiimme 3a1aumn Ha 21.04 bubmorexa [OK
https://m.edsoo.ru/7f41al2c
[MOCTPOCHUE
KonTposabHas padora o reme
" buommorexa [{OK
60 OKpY:KHOCTH H KPYT. 24.04
https://m.edsoo.ru/7f41al2c
I'eomeTpuyeckmne nocrpoeHus'
[ToBTOpEeHUE M 0000IIICHNE 3HAHUH
. bu6mmoreka [IOK
61 OCHOBHBIX IIOHSTUI U METOJIOB Kypca 28.04
https://m.edsoo.ru/7f41al2c
7 Kj1acca
[ToBTOpeHUE 1 0000IIICHNE 3HAHUT
. bubmuorexa [JOK
62 OCHOBHBIX [IOHATUN U METOLOB Kypca 5.05
https://m.edsoo.ru/7f41al2c
7 Kj1acca
bubmuoreka IHOK
63 HTorosasi KOHTpoOJIbHAs padoTa 8.05 H
https://m.edsoo.ru/7f41al2c
[ToBTOpeHue u 00001IeHIEe 3HAHHIA
. bubnuoteka [JOK
64 OCHOBHBIX IMOHATHIA U METO/I0B Kypca 12.05
https://m.edsoo.ru/7f41al2c
7 Kj1acca
[ToBTOpeHue 1 0000IIIEHNE 3HAHUI
. bubmuorexa [JOK
65 OCHOBHBIX IMMOHATHM U METO/IOB Kypca 15.05
https://m.edsoo.ru/7f41al2c
7 Kj1acca
[ToBTOpeHue 1 0000IIIEHNE 3HAHUI
. bubmmoreka [IOK
66 OCHOBHBIX [IOHATHU U METOJIOB Kypca 19.05
https://m.edsoo.ru/7f41al2c
7 KJacca
[ToBTOpeHHE 1 0000IIIEHNE 3HAHUT
. bubnuorexa [JOK
67 OCHOBHBIX ITOHATHUU U METOJOB Kypca 22.05
https://m.edsoo.ru/7f41al2c
7 KJacca
[ToBTOpEeHUE M 00OOIICHHE 3HAHUIA
. bubmuorexa [JOK
68 OCHOBHBIX ITOHATHIA U METOJI0B Kypca 26.05

7 KJIacca

https://m.edsoo.ru/7f41al2c




MNOYPOYHOE IIJIAHUPOBAHUE
8 B KJIACC (napomuoe ooyuyenue) ID 1532184 Bbanaiin Hanexna CepreeBna

Kon4uecTBO 4acoB

JJleKTPOHHBbIE HM(POBBIE

Ne /laTa o0pa3oBaTejibHbIE
TeMma ypoka Kountpoabhble |[[IpakTHyecku e
n/m Bcero H3y4eHUs! pecypchl
padoThI padoThI
| [ [apajutenorpamm, ero npu3HaKu U CBOMCTBA | 300 bubnnorexa [IOK
' Ihttps://m.edsoo.ru/88671af2
b [ [apajutenorpamm, €ro npu3HaKu U CBOMCTBA | 5 09 bu6nnorexa [LIOK
' Ihttps://m.edsoo.ru/8867 1cal
B [ Japajutenorpamm, €ro npu3HaKu U CBOMCTBA | 10.09 bubnnorexa [IOK
' https://m.edso00.ru/88671ca0
HacTHeIe ciydan mapajuiesorpaMmmoB
4 (mpsimo OJ'IZ?II/IK (I))M6 KBarp aT), UX 1 12.09 broamorexa [HOK
PAMOYT D POMD, KBazIpat), ' https://m.edsoo.ru/8867 1dea
MPU3HAKU U CBOMCTBA
HacTHble ciydyan mapajieIorpaMMoOB
S (mpsimo OHBIZ;K OMp6 I(Ba,I[rI:lT) uX 1 17.09 bromorexa [IOK
PAMOYTOIILHIE, POMD, KBAIpAT), ' https://m.edso0.ru/8867120
MPU3HAKU U CBOMCTBA
HacTHble ciydyan mapajieaorpaMMoOB
6 (mpsimo FOHBIZ;K 0Mp6 KBaz[FzT) UX 1 19.09 bromorexa [IOK
pIMoY *> POMD, KBaApaL), ' https://m.eds00.ru/8867209¢
MPU3HAKU U CBOMCTBA
b K
7 Tpanenus 1 24.09 nomorexa L0
Ihttps://m.edso00.ru/88672358
b K
8 PaBHOOOKAsI M IPSMOYTOJIbHAS TpaNeluu 1 26.09 nommorexa [10
Ihttps://m.edso00.ru/8867252¢
b K
9 PaBHOOOKAsI M IPSMOYTOJIbHAS Tpaneluu 1 1.10 nomotexa O

https://m.eds00.ru/88672858




buonrorexka [JOK

10 MeTo1 yABOCHHUS MEAUAHBI 3.10
Ihttps://m.edsoo.ru/88672b14
b K
11 [{enTpasibHAsE CUMMETPUS 8.10 nommorexa [10
Ihttps://m.edsoo.ru/88672b14
12 KonTpoJibHasi paboTa no reme 10.10 bubmroreka [JOK
"YeTpIpéXyroabHuKkn" ' https://m.edsoo.ru/88672c9a
13 Teopema daneca u Teopema o 15.10 bubanorexa [IOK
[IPONIOPLUOHAIBHBIX OTPE3KaX ' https://m.edsoo.ru/8867337a
buonrorexa [JOK
14 C 17.10
DA JIHUA TPEYTOTLHHKA Ihttps://m.edsoo.ru/88672¢e0c
15 Cpenssist TMHUS TPEYrolbHUKa 22.10 brommorexa HOK
https://m.edso0.ru/88672f38
. bubnuoreka [IOK
16 T ¢ 24.10
PATIERI, €€ CPEAHAT T https:/m.edsoo.ru/88672358
. buonorexa [JOK
17 T : 5.11
PATIERI, €€ CpEHL I https://m.edsoo.ru/$8673064
bu6nnorexa [IOK
18 [T 7.11
POTIOPIHOHATILHAIE OTPESiH https:/m.edsoo.ru/88673794
19 [IponopuinoHaNbHbIE OTPE3KU 12.11 brbamorexa [HOK
Ihttps://m.edsoo.ru/88673794
b K
20 L{eHTp Macc B TPEyroJIbHUKE 14.11 nommorexa O
Ihttps://m.edsoo.ru/886738fc
21 [Tog06HBIE TPEYTOIBHUKI 19.11 bromorexa [IOK
Ihttps://m.edsoo0.ru/88673a78
22 Tpu npusHaKa nogo0us TPEyroJIbHUKOB 21.11 bromorexa [IOK
Ihttps://m.edsoo.ru/88673bae
23 Tpu npu3HaKa mog00us TPEYrOJLHUKOB 26.11 bubauoreka [IOK




https://m.edsoo.ru/88673d52

28.11 buoirorexka [JOK
24 Tpu npu3HaKa mog00us TPEYroJbHUKOB
https://m.edso00.ru/8867400e
25 Tpu npusHaka noo0us TpeyrojabHUKOB 3.12
b6 [IpumeHeHne nogo0us Npy pelIeHUH s 1o
IPaKTUYECKUX 3a/1a4 '
b7 KonTpoJsbHas padora no reme ""Ilonoonble 10.12 bu6nnorexa [LIOK
TpeyroJbHuKu" ' https://m.edsoo.ru/8867445a
hg CBoIICTBA IJIOMIA/IEH TEOMETPUUECKUX (PUTYD D12 bubnuorexa [JOK
' https://m.edso00.ru/886745fe
ho DopMyIIbI 1A IUTOIIAINA TPEYTOJIbHUKA, .12 bu6nnorexa LIOK
[apajuiesorpamma ' https://m.eds00.ru/88674860
20 DopMyJIbl 715 IUIOLIAIA TPEYTOJIbHUKA, 19.12 bu6mmorexa LIOK
HapajuiesorpaMmma ' https://m.edsoo.ru/88674a22
31 DopMyIIbI 11 IUIOIIAAN TPEYTOJIbHUKA, b4 12 bubmmoreka [IOK
HapauieorpaMmma ' https://m.edsoo.ru/88674a22
1 DopMyIIBI IS IUTOIIAIA TPEYTOJIbHUKA, 612 bubmmorexa [IOK
[mapajuieIorpaMmma ' https://m.edsoo.ru/88675288
13 DopMyJIbl 1715 IUIOLIAIA TPEYTOJIbHUKA, 14.01 bu6nuorexa [LIOK
[mapajuieorpaMmma ' https://m.edso00.ru/8867542c
bu6. OK
34 Brruncienue riomazei cliokHbeIX GUryp 16.01 nosmoreka L1
Ihttps://m.edso00.ru/88674e78
bu6imoreka [JOK
[T i 21.01
i frotau (bnryp Ha freTHaTon 6yMare Ihttps://m.edso0.ru/8867473¢
36 [[nomaau mogoOHBIX GUTyp 23.01
37 [Tnomaau nogoOHBIX Guryp 28.01




buonrorexka [JOK

38 3a/1auu C MPAKTUYECKUM COJIEpP>KaHUEM 30.01
https://m.edsoo.ru/88675558
1555(8) OK
39 3a/1a4 C MPAKTUYECKUM COJIEP)KAHUEM 4.02 nommoreka L
https://m.edsoo.ru/88675684
m Pemenue 3a1a4 ¢ TOMOIIBIO METOA 0 buoirorexka [JOK
BCIIOMOTATEIbHOM TIIOIIA N ' https://m.eds00.ru/88674f90
1 KountposbHas pabora no reme 1102 bubnuorexa [JOK
"Tlnomaas" ' https://m.edsoo.ru/8867579¢
157 K
42 Teopema [Iudaropa u e€ npumenenue 13.02 uommoreka O
https://m.eds00.ru/88675918
b K
43 Teopema [Iudaropa u e€ npumenenue 18.02 uoamorexa [0
https://m.edsoo.ru/88675918
. bubnuoreka [IOK
44 Teopema [Iudaropa u e€ npuMeHeHHe 20.02
p Garop P https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u e€ npumenenue 25.02
46 Teopema [Tudaropa u e€ npumeHeHue 27.02
OrnpenesieHne TPUrOHOMETPUUYECKUX
(b yHKIIMI OCTPOTO yIiia MPSMOYTOJIBLHOTO
477 TPEYTrOJbHUKA, TPUTOHOMETPUUCCKUE 4.03 budmorexa LIOK
peyr - TP P ' https://m.eds0o.ru/88675d32
COOTHOIIIEHUS B TIPSMOYTOJIBHOM
TPEYTOJIHHUKE
m (OCHOBHOE TPUTOHOMETPHUIECKOE .03 bubnroreka [IOK
TOXKIECTBO ' https://m.edsoo.ru/88675f44
O
19 CHOBHOE TPUTOHOMETPUUECKOE 11.03
TOKIIECTBO
O
50 CHOBHOE TPUTOHOMETPHIECKOE 13.03

TOKIIECTBO




KonTpoJsbHasi pabora nmo reme

buoimoreka [JOK
51 "Teopema Iludaropa n Hauyana 18.03
P ® " P Ihttps://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUU
s> BrivcanHble U IEHTPAIbHBIE YIJIbL, YOI b0.03 bu6mmoreka [IOK
MEXy KacaTeJIbHOU U XOpAOU ' https://m.edsoo.ru/8al415b2
53 BrivcanHble M LIEHTPaJIbHBIE YIJIbI, YTOJI bs 03 bubnnorexa [IOK
MEXy KacaTelIbHOW U XOpAou ' https://m.edsoo.ru/8a141940
54 BrivicaHHbIE ¥ LIEHTPaJIbHBIE YIJIBI, YTOJI h7.03 bubanorexa [IOK
MEXly KacaTeJIbHON U XOpAOon ' https://m.edsoo.ru/8al41b34
55 Y161 MEXIY XOpJaMy U CEKYIIIUMU .04
56 Y161 MEXIy XOpJaMy U CEKYIIIUMU 10.04
Brnimcanubie 1 onucaHHbIe
57 YETBIPEXYTOJIBHUKH, UX IIPU3HAKHU U CBOKCTBA 15.04 brommorexa [OK
pexyT XTI ' https://m_edsoo.ru/8a140f86
Brnimcanubie 1 onucaHHbIE
YEeTHIPEXYTOJIbHUKH, UX TPU3HAKH U
53 cBolicTBa [IpuMeHeHre CBOWCTB BIIMCAHHBIX 17.04 brubmmorexa [IOK
U OTMMCAHHBIX ' https://m.edsoo.ru/8al1416d4
YEeTHIPEXYTOJIbHUKOB MPU PELIEHUN
FeOMEeTPUUECKUX 3a1au
BrivicaHHbIe U ONTMCAHHBIE
YETHIPEXYTOJBHUKU, UX PU3HAKU U
59 cBoiicTBa [[puMeHeHrne CBONCTB BITUCAHHBIX bs 04 bubnuorexa [IOK
U OIMCAHHBIX ' https://m.edsoo.ru/8al1416d4
YETHIPEXYTOIHPHUKOB TIPH PEIICHUN
reOMEeTpUUYECKUX 3aau
60 B3aumHOe pacrosnoxeHue aByx 24.04




OKpPY>KHOCTEH, 001111e KacaTelnbHbIe

61

Kacanue okpyxHOCTEH

29.04

62

KonTpoJsbHasi pabora no teme " Yriibl
B OKPY:KHOCTH. Bniucanubie u
ONMHUCAHHBbIE YeThIPeXyroJbHUKH "

6.05

buoirorexka [JOK
https://m.edsoo.ru/8al410a8

63

[ToBTOpEHNE OCHOBHBIX TIOHITHH U
METOI0B KYpCOB 7 U 8 KJIACCOB,
000011IeHE 3HAHUNA

38.05

bu6mmorexa [IOK
https://m.edsoo.ru/8al410a8

64

NTorosasi KOHTpoJIbHasA padoTa

13.05

bu6mmoreka [IOK
https://m.edsoo.ru/8al41c88

65

[ToBTOpEHNE OCHOBHBIX IMOHATHIA M METOJIOB
KypcoB 7 U 8 Ki1accoB, 0000I1IeHre 3HAHUN

15.05

bu6mmoreka [IOK
https://m.edsoo.ru/8al41ddc

66

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOIOB KYpPCOB 7 U 8 KJIACCOB,
000011IeHE 3HAHUNA

20.05

67

[ToBTOpEHME OCHOBHBIX MOHITUN U METOI0B
KypcoB 7 U § KJIaccoB,
000011IeHNE 3HAHNIT

22.05

68

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KYpCOB 7 1 8 KJIACCOB,
00001IeHIEe 3HAHUIA




9 6 KJIACC (napomuoe o0yuenue) ID 1532184 Bauaiin Hagexna CepreeBna

INOYPOYHOE IINTAHUPOBAHUE

Koaun4decTBo yacoB

yleKTPOHHBbIE LN (pPOBbIE

Ne n/m | Tema ypoka Konrpouabnbie |IIpakTuueckue Aara o0pa3oBare/ibHbIe
Bcero U3y4YeHH s
padoTbI padoThI pecypcsbl
Omnpenenenne TPUrOHOMETPUUECKUX bubnuoreka [IOK
1 . o o 1 23.09
¢bynkuit yrnos ot 0° mo 180 https://m.edsoo.ru/88671af2
) ®opMyIibl TPUBEAECHUS 1 30.09 bubnuorexa [IOK
' https://m.edso00.ru/88671ca0
3 TeopeMa KOCUHYCOB 1 210 bubnuoreka LIOK
’ https://m.edso00.ru/88671ca0
4 Teopema cunycoB | 14.10 bubnuoreka [IOK
’ https://m.edso00.ru/88671dea
5 Haxosxienue JyinH CTOPOH U BEJIUYUH 1 1.10 bu6moreka [JOK
YIJI0B TPEYTrOJIbHUKOB ’ https://m.eds00.ru/8867120
6 Pelenne TpeyroyibHUKOB 1 1 111 bubnuorexa [IOK
’ https://m.eds00.ru/8867209¢
7 KounTtpoJabHas padora no reme 1 18.11 bubnmoreka [JOK
"Peuienue TpeyroibHUKOB' : https://m.eds0o.ru/88672358
g [IpakTHueckoe NpUMEHEHNE TEOPEM | 25 11 bubnuoreka [IOK
CHHYCOB 1 KOCHHYCOB ’ https://m.edso0.ru/8867252¢
9 [TonsiTre o npeoOpa3zoBaHUM OAOOHS | 512 bubnuoreka [IOK
’ https://m.eds00.ru/88672858
10 CoOTBETCTBEHHBIE AJIEMEHTHI TTOJOOHBIX 1 9.12 bubnmoreka [JOK
¢buryp ) https://m.edsoo.ru/88672b14
1 Teopema o mpon3BeIEHUN OTPE3KOB 1 16.12 Bu6mnorexa LIOK
XOpJ, TEOpEMa O IPOU3BEICHUU




OTPE3KOB CEKYIIUX, TEOpeMa O KBajpare
KacaTelabHOU

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

IIpuMeHeHne TeopeM B peleHun

bubnuoreka [IOK

12 FCOMETPUICCKHX 3a1a1 23.12 https://m.eds00.ru/88672c9a
KonTtpoabsnas pabora no reme
13 "IIpeoGpa3oBanue M0A00MUSI. 30.12 bub6nmorexa IJOK
MeTpuuyeckue COOTHOLLICHUS B ' https://m.edsoo0.ru/8867337a
OKpYykHOCTH"
14 Omnpenenenue BEKTOPOB. dusnueckuii u 13.01 bubmuotexa [IOK
TreOMETPUUYECKUN CMBICT BEKTOPOB : https://m.eds00.ru/88672¢0¢
15 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, 20.01 bubmorexa [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO ’ https://m.edsoo.ru/88672f38
16 Pa3noxenue BekTopa 1o 1ByM 2701 bubmotexa [JOK
HEKOJUIMHEAPHBIM BEKTOPaM ’ https://m.eds00.ru/88672358
17 Koopaunats! BekTopa 3.00 bubnuoreka LIOK
’ https://m.eds00.ru/88673064
18 |ora npawencrone nn nasoreonin logy ~ |Pudmorexa LIOK
’ https://m.eds0o0.ru/88673794
U yTJIOB
19 Pemrenne 3ama4 ¢ mOMOIIBIO BEKTOPOB 17.00 bubnuorexa LIOK
) https://m.eds00.1ru/88673794
20 [IpuMeHeHne BEKTOPOB IS peIleHus 20,00 bubnuoreka [IOK
3a1a4 (pU3NKH ) https://m.edso0o.ru/886738fc
1 KonTtpoabHnas pabora no reme 3.03 bubnuoreka [IOK
"BekTopsb!" ’ https://m.edsoo0.ru/88673a78
2 JlekapTOBBI KOOPIMHATHI TOUEK Ha 10.03 bubmotexa [JOK
IUIOCKOCTH ' https://m.edsoo.ru/88673bae
73 YpaBHeHHE psAMON 17.03 bubnuorexa [IOK
) https://m.eds00.ru/88673d52
4 YpaBHEHHE OKPYKHOCTHU 24.03 bubnuorexa [IOK

https://m.eds00.ru/8867400¢




KOOpI[I/IHaTBI TOYCK MICPCCCUCHUA

25 % 1 7.04
OKPY’KHOCTH U IIPSIMOM
Meroa KOOpAUHAT IPU PELICHUN
26 reOMETPUYECKUX 3a/1a4, PAKTHYCCKUX 1 14.04
3a/1a4
KonTpoabHasi pabora no reme Bubmuorexa [IOK
27 "I[eKapTOB']')I KOOPIHHATHI HA 1 21.04 https://m.edsoo.ru/8867445a
IVIOCKOCTH
73 [IpaBuIbHBIE MHOTOYTOJIBHUKH, 1 28.04 bubnuoreka LIOK
BBIYUCIICHUE UX 3JIEMEHTOB ’ https://m.edsoo.ru/886745fe
29 Yucno . Inuna okpyxHOCTH.JmuHa 1 5.05 bubnuoreka LIOK
AYTU OKPYKHOCTH ) https://m.edso0o0.ru/88674860
Pannannas mepa yria bubaunoreka IIOK
30 1 12.05 https://m.edsoo.ru/88674a22
31 [Inomane kpyra, ceKTopa, CErMeHTa 1 19.05 Bubnmuoreka LIOK
' https://m.edsoo.ru/88674a22
[TapannenbHbIit NEPEHOC, OBOPOT. Bu6nuorexa IJOK
32 gI;[I;II\I/IeHeHI/Ie JBIDKEHUH MIPU PELICHUN 1 26.05 https://m.edsoo.ru/88675288
OBIIEE KOJIMYECTBO YACOB I10 1

[TPOI'PAMME
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