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HOACHUTEJIBHASA 3ATIMCKA

I'eomeTpusi kKaKk OAMH M3 OCHOBHBIX pa3/IeNIOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIMK CBOEH 1EeNbl0 00€CNEeYnTh M3YyUEHUE CBOMCTB M pa3MepoB QUryp, UX
OTHOIIEHUM UM B3aUMHOE PACIOJOXKEHHE, ONUPACTCs Ha  JIOTUYECKYIO,
JIOKa3aTeNbHY0 JUHUIO. [[€eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
o0rmiero o0pa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOYUYAIONIUNUCS YIUTCSI TIPOBOIAUTH
JIOKa3aTeNbHbIE PACCYXKIAEHHUS, CTPOUTH JIOTUYECKUE YMO3aKITIOUEHHUS, TOKA3bIBAaTh
UCTUHHBIE YTBEP)KICHUS W CTPOUTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHuss «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynHpoBaTh OOpATHEIE YTBEPKICHUSI.

Btopoii 1enpi0 u3ydeHUss TeOMETpPUU SBJISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPH PEIICHUM KAaK MATEeMaTUYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromwuiicss TOJDKEH Hay4YUThCS
OMPENIENIUTh T€OMETPUUYECKYI0 (UTypy, OMHCATh CIOBaAaMU JAHHBIA YEpTEX WU
PUCYHOK, HAWTH IUIONIab 3€MEJIBLHOI0 y4acTKa, pacCUUTaTh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOels win Tpedyemble pa3Mephbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTENIbHAS JIMHUS B U3YYEHUU T'€OMETPUHU.
[Ipu pemienuu 3a7a4 NPaKTUUECKOTO XapakTepa OOYy4YaroIIUHCS YYUTCA CTPOUTH
MaTeMaTUYECKUEe MOJEIM  peajJbHbIX JKU3HEHHBIX CHUTYallUi, MPOBOJAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTh MOJIYYEHHOT'O pE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3M TEOMETPUU C JAPYTUMH y4ICOHBIMU
npeaMeTaMu, MOTUBUPOBAThH UCIIOJIB30BAThH ONPEIEIEHUS TeOMETPUUYECKUX (DUryp
U TIOHSTHM, EMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHbIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBs3W HauOoiiee SpKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckne CoOTHOWIEHUs», «Meron koopauHaty u «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3JIelibl
conepxkanusi: «['eomerpuueckue ¢Gurypel U uX CBoicTBay, «M3mepeHue
FEOMETPUYECKUX  BEIUYUH», «JleKkapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopby», «JIBrKeHUS TIIOCKOCTHY, «[IpeobpazoBaHust mog00us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kinacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauvanbubie nonstus reomerpun. Touka, npsmasi, OTpE30K, Jy4d. Yrou. Buasl
yrioB. BeprukaneHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOyroJjibHUK. [TapannenbHoCTh U NEPIEHANUKYIIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypsl. OCHOBHbIE CBOWCTBa OCEBOW CHUMMETPUHU.
IIprMepbl CUMMETPHUH B OKPYKAIOLEM MUPE.

OCHOBHBIE TIOCTPOEHHMSI C THOMOIIBK LUPKYJSI W JIMHEUMKH. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIH U pPaBHOCTOPOHHUU  TpPEyroiabHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ MNpU3HAKU pPaBHOOENPEHHOro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJUIeIbHbIX MpsAMbIX. CyMMa yTJIOB TPEYTrOJIbHUKA.
BremHue yriel TpeyrojgbHUKa.

[IpsamoyronbHblid  TpeyronbHUK. CBOHCTBO MEIHWAaHbBl IPSMOYTOJIBHOTO
TPEYrojibHUKa,  MPOBENEHHOWM K  rumoreHy3e.  [Ipu3sHaku  paBeHCTBa
IPSAMOYTOJBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYroJIbHUK € YoM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOoJbIIeM yriie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHAUKYIISIp U HAKJIOHHAS.

l'eomerpuueckoe Mecto TOYeK. buccexktpuca yrima W CEepeIUHHBIN
NEPIEHAUKYJISAP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpAa M JHWaMeTp, HUX CBOWCTBAa. B3amMHoOe
pPacmoIOKEHUE OKPYKHOCTU M mpsiMou. KacarenbHas M cekylias K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yrojl. BrnucaHHas u ONHUCAaHHAs OKPYXKHOCTHU
TPEYrOJIbHUKA.

8 KVIACC

Yeroipéxyronpauku. [lapamienorpamm, €ero npu3Hakd U CBOMCTBA. YacTHbIE
cllydau mapajuielorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA © TPU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron yasoenust Menuansbl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEyroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TonoOue TpeyroabHUKOB, Kod(pduuueHnt nogodus. IlpuzHaku mnomgoOus
TPEYroibHUKOB. [IpuMeHeHne no1o0us nNpy perieHuy MpakTHYECKUX 3a1ad.



CpolicTBa myomaaeld reomerpuueckux ¢uryp. Dopmynbl A IUIOLIAAH
TpPEeYrojibHUKA, HapajuiesorpaMma, pomoOa u Tpanenuu. OTHOILIEHUE IUIomaaen
o100HBIX Uryp.

Brrurcnenue miomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHUH
NPAKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOrO yIjla MNPSMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUroHOMeTpHueckue (QyHKIHH
yrioB B 30, 45 u 60°.

BnyicanHble M LEHTpPAJIbHBIE YIUIBI, YIOJ MEXAY KacaTelbHOW M XOPAOH.
Yrnel  Mexay  XopaaMu M CeKyUMMHU. BrnucaHHble M ONHMCAaHHbBIE
YETBIPEXYTOJBHUKN. B3auMHOE pacnonokeHue AByX OKpykHocren. Kacanume
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1ecTBO. DOpMyIibl MpUBEAECHUSI.

Pemiennie TpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUYECKHMX 3aJa4 C HCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeoOpazoBanne nomoous. [Togodue cOOTBETCTBEHHBIX 3JIECMEHTOB.

Teopema O NPOUZBEIEHUH OTPE3KOB XOPA, TEOPEMBbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApPATE KACATEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAIMpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBJIECHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallud HaJ BeKTopamu. PaziokeHue BEKTOpa MO JIByM
HEKOJUIMHEapHbIM BekTopaM. KoopanHaTtel BekTopa. CKalasipHOE IMPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKIECHHSI JIUH U YTJIOB.

JIlekapTOBBI KOOPJUHATHI HA IIOCKOCTU. Y PAaBHEHUS MPSIMOUM U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpAMBIX. MeToJ KOOpJUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYrojdpHUKM. [InmuHa oOkpyxHOCTH. I'panycHas wu
paauaHHas Mepa YrJjia, BBIYMCIECHHUE JJIMH AYr OKpyxkHocTed. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUsl TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU QUryp (3jeMeHTapHbIe
npeactasienus). [TapannensHeiit nepenoc. [ToBoporT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS IPOTpaMMbl  y4eOHOTO Kypca
«"eoMeTpus» XapaKTepU3yrOTCS:

1) naTpuoTHYECKOE BOCIIMTAHUE:

NpOSIBIICHUEM HWHTEPECA K NPOIUIOMY UM  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMAaTUYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTIKEHU B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpa:xKIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00S3aHHOCTEHN TpaKJIaHUHA M peaiu3allii ero
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pa’KJaHCKOro oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHUIO ATUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHKECHUN HayKHh, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE B PEIICHUM MPAKTUYECKUX 3a7ay
MaTeMaTUYECKOW HAIpaBI€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOTO
o0pa30BaHUsS Ha TPOTSHKEHUHM BCEH JKM3HM JIJIsl YCHENHON MpodeccHoHaTbHOM
JEATETbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM HMHUBUAYAIBHOU TPACKTOPUHU 00pa30BaHUSI U KU3ZHEHHBIX TUIAHOB C
y4ETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCIHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajJladu, pEIICHUN, pacCyX JAeHUW, YMEHHIO BHUIETHb
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHMEHTAllME B JIEITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YeIOBEKa, MPUPOILI U
oOIIecTBa, MOHMMaHUEM MaTeMaTHYeCKOM HaykKu Kak cQepbl dYelnoBedYecKon
NEATENBHOCTH, 3TANlOB €€ Pa3BUTHS W 3HAYUMOCTH JUISl PA3BUTHUS LIMBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUSI MHUPA, OBJIAJECHUEM MPOCTCUIIMMHU HABBIKAMHU HCCJIEA0BATEIbCKOU
NEeATENbHOCTH;



6) ¢usnueckoe BocnuraHue, (GopMHpOBaHHE KYJIbTYPbl 310POBbSl H
3MOLMOHAJIBHOIO 0J1arOMOyYus:

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTbH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIIEKCUU, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJaCTM COXPaHHOCTU OKpY’Kalollew cpeabl, IUIaHUPOBAHMS MOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUI ISl OKpY’Kalolleld cpeabl, OCO3HAaHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIIOBUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPaKTUYECKYIO ACSATEINbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAaHUW, B TOM 4YHUCIIE
(dopMynupoBaTh UEH, TOHATHUS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSIX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BbBI30B, TPEOYIOIIUMU KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Io3HaBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3oBble jlornyecKkue 1ecTBUA:

e BBUIBJIATH U XapPAaKTEPU30BATH CYLIECTBEHHBIE NPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXAY MOHATUAMH, (HOPMYITHPOBATH
ONpENENICHUs]  INOHATHW, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
Kjaccu(uKanuy, OCHOBaHUsS Jig OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOJAMMOrO aHAJIN3a;

e BOCIpUHUMATh, (OpPMyIHpPOBaTH U  MPEOOPA3OBBIBATh  CYKICHUS:
YTBEPAUTEIbHbIE U OTpULATENbHBIC, €IMHUYHBIEC, YacCTHbIE W OOIIHeE,
YCIIOBHBIE;



BBISIBJISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHHSX,
npenjaraTb KpUTEPUU JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;
JieNaTh BBIBOJABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIFOUCHHU 110 aHAJIOTUH;

pa3OupaTh J10Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSTEIbHO HECIOXKHbBIE J0Ka3aTeIbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAWBAaTh aAPryMEHTALMIO, MPHUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh crnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIECHUs, BbIOUPATh Haubojee MOAXOMAUIMI ¢ ydéToMm
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICIO0BATCILCKHI HWHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOIPOCH, (UKCHPYIOIIME MPOTHBOPEUYHE, IIPoOdIIeMy,
CaMOCTOSITCJIbHO ~ YCTAaHABIIMBaTh HMCKOMOE M JIaHHOE, (hOPMHPOBATH
THIIOTE3Y, aprYMEHTHPOBATh CBOIO IMO3UIINIO, MHEHUE;,

NPOBOJUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTIICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTo 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITEIBHO (POPMYITUPOBATH 00OOIEHUS] U BBIBOJBI MO pe3yJbTaTam
MPOBEIEHHOTO HAOJIOICHUS, HWCCIICIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAaKKE BBIIBHUTATh
IPEIOI0KEHHUS O €ro Pa3BUTHHU B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmaumei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMM, AHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAIIUIO PA3IUYHBIX BUAOB U (POPM IpeICTaBIICHNUS,

BbIOWpaTh (GopMy TpeACTaBICHUS WHPOPMAMA U WUIFOCTPUPOBATH
pelaeMble 3aJaud  CXeMaMH, JuarpaMMamH, HWHOM Trpapukod H HUX
KOMOWHAILIUSIMU;

OLICHUBATh HAASHKHOCTh HMH(POpPMALMK IO KPUTEPHSM, NPEII0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHbIE YHHBEpPCAJIbHbIE Y4eOHbIE JeCTBHS:

BOCIIPUHUMATH U q)OpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUHU C YCIOBHUAMU
" OCJsIMHU 06HIGHI/IH, ACHO, TOYHO, I'PAaMOTHO BbIpa’XaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJY PELICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yNbTarT;

e B XOJi¢ 00CYXJeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOM TEMBI,
npoOJIeMbl, pelIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE Ha TTOWCK
pElIEHUsl, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSIMU JPYrux
YYaCTHUKOB JAuajiiora, oOHApy»XWBaTh Pa3IMud€ U CXOACTBO IO3UIUMU, B
KOpPPEKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,

e TMPENCTABIATH pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYIIICHUS
C yu€ToM 3aja4 Mpe3eHTallUh U OCOOEHHOCTEN ayAuTOPUH;

e TOHMMATh U MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYAJTIbHON
paboThI MPHU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

e TMPUHUMATH II€JIb COBMECTHOU MESITENHHOCTH, TJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOU paboOThl, pacnpenensaTb BUAbI pPabOT, JIOroBapuBaThCH,
00CyXXIaTh IPOLIECC U pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

e y4YacTBOBaThb B TIpynmnoBbeIX (opmax paboTel (0OCy)aeHus, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BBHINOIHATH CBOIO YacTh PabOTHI
U KOOPAWMHUPOBATH CBOW JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHWBATh KA4eCTBO CBOET0 BKJAJa B OOMIIMA TPOMYKT TIO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTAaBJISATh IUIAH, AJIFOPUTM pEUIeHUs 3aiaud (UJId €ro
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAIbHBII HHTEJJIEKT:

e BJAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3ysibTara
pELIeHHs] MATEMaTHYECKOM 3a1a4u;

e TMpPEABUACTH TPYAHOCTHU, KOTOPbIE MOTYT BOZHUKHYTh MPU PELICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE PE3yJbTaTa AESATEILHOCTU MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTHXKEHHUS] WIM HEJOCTHOKEHHS LENH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K xoHmy oOyduenmss B 7 KJjacce OOYyYaIOIIMICSA TIOJYYHUT CIECIYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh u3ydeHHBIE TEOMETPUYECKUE (UTYpPBI, ONPENeNiaTh HX
B3aMMHOE PAacCIOJIOKEHHUE, U300pakaThb TeOMETpPUYECKHE (UTYPBI, BBIMTOJIHSIThH
YEPTEXKU [0 YCIOBHUIO 3ahauu. V3MepsATh JIMHEHHBIE WU YIVIOBBIE BEJIUYMHBI.
PemaTe 3a1a4n Ha BEIYMCIIEHHE JIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jlenath TpyOylO OILIGHKY JIMHEHMHBIX U YIJOBBIX BEJIMYUH MPEIMETOB B
peaIbHOM KU3HHU, Pa3MEPOB NPUPOAHBIX O00BEKTOB. Paznuuarh pasmepbl 3THX
00BEKTOB IO MOPSAIKY BEITUUYHUHBI.

CTpouTh 4epTeXKU K TEOMETPUUECKHUM 3a1a4aM.

[Tonb30BaThCsd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
NPU3HAKKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PELICHUH 3a/1a4.

[IpoBONTE JTIOTMYECKUE PACCYKIACHUS C MCIIOJIB30BAHHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWMCTBOM  MEAHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEICHUN T€OMETPUUECKUX 3aa4.

OnpenensTe NapauieIbHOCTh IPSIMBIX C TIOMOILBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe NapauieIbHOCTh NPSMbBIX C TMOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KeTdaToi Oymare.

[IpoBOAUTH BHIYMCIIEHUSI M HAXOJUTh YHWCIOBbIE M OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU
MIEPECEUCHUN JBYX NapajUICIbHBIX MPAMBIX CeKyuled. Pemare mnpakTthueckue
3aJ]a4M Ha HAXOXKJICHUE YTJIOB.

Branerp MmoOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEACIAThH
OMCCEKTPUCY YIJla U CEPEIUHHBIN NEPICHIUKYIISP K OTPE3KY KaK reOMETPUYECKHUE
MeCTa TOYEK.

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMeTpa
OKPY’KHOCTH, MOJIb30BATHCS MX CBOMCTBAMHU. ¥ METh MPUMEHSATH 3TH CBOWCTBA MPHU
pELIEeHUH 3a7a4.

Brnagerp moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarbecsi pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TIEPECEKAIOTCA B OAHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIEC
MEPIIECHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOU TOUKE.

Bianers noHsiTHeM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOM O
MEePIEHANKYIAPHOCTH KacaTEeIbHOW U paguyca, MPOBEIEHHOIO K TOYKE KacaHus.



[Tonb30BaThCSA MPOCTEUIIMMH T'€OMETPUYECKUMU HEPABEHCTBAMH, TTIOHHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOIUTH OCHOBHBIE TE€OMETPUUECKUE TTOCTPOCHHSI C TOMOIIBIO LIUPKYJIS U
JIMHEUKMU.

K xonmy oOyuenus B 8 kJiacce OOy4aromUMWCSA TOMYYUT CIEIYIONINE
peIMETHbIE PE3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
NI0JIb30BAaThCSl UX CBOMCTBAMU MPH PEILIEHUH T'€OMETPUUECKHUX 3a4au.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHS] MEIHMAaH TPEYrojbHHUKA (LIEHTpa
MAacc) B pEILIEHUH 3a/1ay.

Bnanerp noHsTHEM cpelHEN JMHUM TPEYrojibHUKA M Tpareluuu, IPUMEHATh
UX CBOWCTBA IpHU PELIEHUU TeoMeTpuueckux 3anad. [lomb3oBaTbes Teopemon
Qajieca 1 TEOPEMOU O MPOMOPLIMOHATIBHBIX OTPE3KaxX, IPUMEHITh UX IS PEIICHHUS
NPAKTUYECKUX 3a]a4.

[IpyuMeHATh npU3HAKK NOJ00US TPEYTOJbHUKOB B PELICHUH I'€OMETPUIECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoi [ludaropa mms pemieHUss TE€OMETPUUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTEMaTHYECKYI0 MOJIENb B IMPaKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JIJTUHBI.

Brnagerp nNOHATHSIMH CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria
OPSIMOYTOJILHOTO TpeyroibHUKa. [10oap30BaThCsl STUMU MOHATUSMH ISl PELICHUS
NPAKTUYECKUX 3a]1a4.

Boraucasate (pa3nuuHbIMU cIoco0aMu) IUIOUIA/lb TPEYroJbHUKA U IIOLIAAH
MHOTOYTOJNBbHBIX  (uryp (momp3ysich, TA€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh oMyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp NOHATHSAMM BIHMCAaHHOTO M LEHTPAJIBHOIO yIJa, MCIOJIb30BAThH
TEOPEMbI O BIIUCAHHBIX YIJIaX, YIiax MEXIy XOpAaMHU (CEKYLIUMH) U YT MEeXAY
KAacaTeIbHOM M XOPAOU NPH PEICHNH I'€OMETPUYECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYIOJbHUKA, MPUMEHSATh CBOMCTBA
OIKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHATh MOJIydEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 3a]1ay PeaIbHOM KU3HU U MTPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHS
C MNpPUMEHEHUEM IMOA00US U TPUTOHOMETPUM (MOAB3YSACh, TIE HEO0OXOIUMO,
KaJIbKYJISTOPOM).

K kxoHmy oOyuenmss B 9 KJjacce OOyYalONIMICSA TIOJYYHUT CICTYIOIINE
peIMETHbIE PE3yJIbTaThI:

3HaThb TPUTOHOMETpUYECKHE (YHKIMHU OCTPHIX YIJIOB, HAXOAUTh C UX
[OMOIIIBIO PA3JIUYHbIE 3JEMEHTHl MPSIMOYT'OJBHOTO TPEYrojbHUKA («pelieHue



OPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaX0onuTh (C MOMOIIBIO KaIbKYJISTOPA) IJIUHBI
U YIJIbl [Tl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMu MpPUBEIEHHUS 1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM JUIl HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCMHYCOB JJIsl HAXOXKJICHUS PA3TUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), MPUMEHITh UX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp mossTHsIMH  mpeoOpa3oBaHHS — MOAOOWS, COOTBETCTBEHHBIX
3JIEMEHTOB MOoJ00HBIX Puryp. [1onp30BaThCsl CBOMCTBAMHU MOI00MST MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJWHBI W HAXOAWTh YIJIbl Y TMOAOOHBIX QUTYD.
[IpruMeHsaTH, CBOKMCTBA MOMOOMS B MPAKTHYSCKUX 3aJadax. YMETh IPUBOIUTH
OpUMEPbI TOJOOHBIX PUTYP B OKPY’KAIOILIEM MHUPE.

[Tonb30BaThCs TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaAPaTe KacaTeIbHOM.

[Tonp30BaThCS BEKTOpAMH, MOHUMATh MX TEOMETPUUECKHH M (U3HYECKUN
CMBICJI, NPUMEHATh HMX B PEIIEHUU T'E€OMETPUUYECKUX U (PU3MYECKUX 3ajaad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI ITTUH U YTJIOB.

ITonp30BaThC METOAOM KOOPAWHAT HA IUIOCKOCTH, HIPHUMEHSTh €ro B
PELIEHUH T€OMETPUUYECKUX U MTPAKTHUYECKHX 3a/1a4.

Bnaners NOHATHSMU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTU OKPYXHOCTH W PaJMaHHON MEphl yria, YMETh BBIYUCIATH IJIOLIA/b
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonute ocu (WM LEHTPBI) CUMMETPUM (UrYyp, TPUMEHSTH JABUKCHHS
IJIOCKOCTH B NMPOCTEUIINX CITyYasX.

[IprMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJIEJIH JJISl 33/1a4 peajibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TpPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSICh, TIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM nudposBbie
Ne ni/m P Konrpoabusie | IIpakTHyeckue (mupp )
NMporpamMmel Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 | bu6nuoreka [IOK
CHUHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
) [TpeoGpa3oBanue nogpodus. Merpudeckue 10 | bubmuorexa [LIOK
COOTHOILIEHUSA B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bexropsi 12 | Bbu6moreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPUHATHI HA TNIOCKOCTH 9 1 Bubmmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBrIIbHBIC MHOTOYTOJIBHUKH. J[THHA
5 05 YKHOCTH U TIJIO y; b Kpyra 8 8 bubmorexa HOK
Py B Ilu pyra. https://m.edsoo.ru/7f41al2c
Brrurcnenue momanen
bu6mmorexa [IOK
6 6
JIBHOKEHUA TI10CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 7 ) bu6mmorexa [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68 6 0




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcbl
| OrnpeneneHue TPUroHOMETPUIECKHUX | 5.09 bubnmoreka [JOK
¢bynkumii yriaos ot 0° 1o 180° ' https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUSA 1 4.09
bu6nunorexa LIOK
3 T 1 9.09
cOpeMa KOCHHyCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1 11.09
bubmuorexa [IOK
5 T 1 16.09
copeMa KochHycoB https://m.edsoo.ru/8al42d5e
bubmuorexa [IOK
6 T 1 18.09
copeMa CHHycos https://m.edsoo.ru/8al42e8a
Teopema crHycOB 1 23.09
8 Teopema cuHycOB 1 25.09
9 Haxoxnenue 1inuH CTOPOH U BEJIMYMH | 30.09 bu6mmoreka [IOK
YIJIOB TPEYrOJIbHUKOB ' https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1 P 1 2.10
0 CHICHHE TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
bu6nuorexa LIOK
11 P 1 7.10
CHICHHE TPEYTOILHIKOB https://m.edsoo.ru/8al42ac0
bu6numorexa [IOK
12 Pemenue tpeyro 0 1 9.10
HICHHE TPEYTOTLHHIKOB https://m.edsoo.ru/8al42ac0
b K
13 Pemenue TpeyroabHUKOB 1 14.10 nommorexa O

https://m.edsoo.ru/8al42ac0




HpaKTI/I‘leCKOG MMPUMCHCHUC TCOPEM

bu6mmoreka [IOK

14 16.10
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 KonTpoabnas pabora mo reme 110
"PemieHue TpeyroibHUKOB"
16 IIpakTHueckoe IpUMEHEHHUE TEOPEM 23.10 bubnnorexa [IOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8a14392a
bu6mmoreka LIOK
17 [Tonsarue o npeoOpa3zoBaHUM 110100MS 4.11 hitps://m.cdsoo.rw/8al 43ab0
18 COOTBETCTBEHHBIC 2JIEMEHTBI 611 bubmuorexa [JOK
Mo1I00HBIX (UTyp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE 3JIEMEHTHI 1111
noJ00HBIX uUryp
Teopema o mpon3BeIEeHNN OTPE3KOB
20 XOpA, TeOpeMa O MPOU3BEACHUN 1311 bubnnorexa [IOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al4406e
KBaJpaTe KacaTeIbHOU
Teopema 0 MpOU3BEICHUN OTPE3KOB
71 XOpJl, TEOpEMA O IIPOU3BEACHUN 18.11 bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeJlbHOU
Teopema 0 MpOU3BEICHUN OTPE3KOB
” XOpJl, TEOpEMA O ITPOU3BEACHUU 20.11 bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeIbHOU
3 [IpumeHeHne TeopeM B peleHUH 55 11 bub6mmorexa [IOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHne TeOpeM B peLIEHUH 711 bubmmorexa [IOK

reOMETPHUICCKUX 3aaa4

https://m.edsoo.ru/8al443fc




[TpumeHeHne TeopeM B pelIeHun

bu6mmoreka [IOK

25 2.12
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
Kontpoabnas padora mo teme
2% "IIpeoOpazoBanue nmopodus. 41 bu6nuorexa [IOK
MeTpHryecKue COOTHOLICHHS B ' https://m.edsoo.ru/8al1447a8
OKpY:KHOCTH"
7 Onpenenenne BeKTOpoB. Ouzndeckuit 9.02 bubnmnorexa [JOK
Y TEOMETPUYECKUIN CMBICII BEKTOPOB . https://m.edsoo.ru/8a144960
)3 CrnoskeHue ¥ BBIYMUTaHUE BEKTOPOB, 11.13 bubnnoreka [IOK
YMHOXEHHUE BEKTOPA Ha YUCIIO ' https://m.edsoo.ru/8al44a8c
29 Crno)xeHue ¥ BRIYUTAaHUE BEKTOPOB, 16.12 bubnmnoreka [JOK
YMHOXEHHUE BEKTOpA Ha YUCIIO ' https://m.edsoo.ru/8a144d52
CrnoxxeHue 1 BBIYMUTAaHUE BEKTOPOB,
30 18.12
YMHO>KEHHE BEKTOPA Ha YUCIIO
Paznoxxenue Bextopa 1o a8
31 p ABYM 23.12
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nunoreka [IOK
32 Koopaunats! BekTopa 25.12 Omorexa [0
https://m.edsoo.ru/8al44fbe
CkanspHoe MpOU3BEICHUE BEKTOPOB,
bu6mmoreka [IOK
33 €ro MPUMEHEHHUE ISl HAXO0KICHHS 30.12
https://m.edsoo.ru/8a14539c¢
JUTUH U YTJIOB
CkansipHOe MpOU3BEICHUE BEKTOPOB,
34 €ro MpUMeHEHNE 11 HaX0KIEHUSI 13.01 bubmaorexa LIOK
P ' https://m.edsoo.ru/8a14550e
JUIMH U YIJIOB
bubnmoreka [JOK
35 Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB 15.01 1
https://m.edsoo.ru/8al44c3a
bubnmnoreka [JOK
36 Pernrenue 3agad ¢ moOMOIIBIO BEKTOPOB 20.01 1

https://m.edsoo.ru/8al458c4




HpI/IMCHeHI/Ie BCKTOPOB ISl PCIICHUS

37 22.01
3a/1a4 (HU3UKH
13 KonTponbHas pabota no teme 2701 bubmmorexa LIOK
"BexTops" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOUEK Ha 29,01
IIJIOCKOCTH
. bubnuorexa [IOK
40 YPABHEHHE NIPAMOH 3.02 https://m.edsoo.ru/8al45c48
41 YpaBHeHue NpsAMOn 5.02
bu6numorexa [IOK
42 ¥PABHEHHE OKpYIKHOCTH 10.02 https://m.edsoo.ru/8al14635a
43 Koopannatsl TOUeK nepecedyeHus 12.02 bubnmoreka [IOK
OKPY>KHOCTH H IIPSAMOU https://m.edsoo.ru/8a146620
Meroa KoOpAMHAT NpU PELICHUN
44 reOMETPUUYECKHUX 3ajiay, 17.02
MIPAKTUYECKHX 3a]a4
Meron KOOpAMHAT NPU PELICHUN
45 reOMETPUUYECKUX 3a/a4, 19.02
MPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT NPH PELICHUN
46 reOMETPUUYECKHX 3aJ1aY, 24.02
IIPAKTUYECKUX 3a]a4
KonrponbHas pabora o teme
47 "JlekapTOBbI KOOPAMHATHI Ha 26.02 buommorera [IOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
43 IIpaBunbpHBIE MHOTOYTIOJIBHUKY, 3.03 bubnmorexa [IOK
BBIYMCIIEHHE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno . InuHa okpy)HOCTH 5.03 bubmuorexa [IOK




https://m.edsoo.ru/8al1472c8

bu6nmoreka [IOK

50 Yucno n. JInrHa OKpyKHOCTH 10.03
https://m.edsoo.ru/8al4714c
51 JnuHa 1yTv OKpY>KHOCTH 12.03
52 Pannannas mepa yria 17.03 bubmotera [IOK
https://m.edsoo.ru/8al4714c
53 [Tnomans kpyra, cEeKTopa, CErMEHTa 19.03 Brbmorexa [IOK
https://m.edsoo.ru/8a147426
54 [Tnomans kpyra, ceKkTopa, CErMeHTa 24.03 buGmorera [IOK
https://m.edsoo.ru/8al47750
55 [Tnomane kpyra, cekTopa, CErMeHTa 26.03 bubmorera [IOK
https://m.edsoo.ru/8a147750
56 Ilonsarue o ABMXEHUU IIOCKOCTH 7.04 bubmaorexa LOK
https://m.edsoo.ru/8al147c82
57 IlapajutenpHbIi IEPEHOC, TOBOPOT 9.04 bubmorexa OK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIi IEPEHOC, TOBOPOT 14.04 bubmorera [IOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHpli IEPEHOC, TOBOPOT 16.04
60 IlapajuienpHbIi IEPEHOC, TIOBOPOT 21.04
61 [TpumeneHnre MBMKEHUN TTPU 53.04 bubnmoreka [JOK
peleHny 3a1a4 . https://m.edsoo.ru/8a1480e2
Konrponsnas pabora mo temam
62 "IIpaBHIIbHBIE MHOT'OYT OJIBHUKH. 28.04
OkpyxHocTb. [[BUkeHHUs miockoctu"
[ToBTOpenue, o600IIEH e, Eub OK
63 cuctemaTusanus 3Hanuil. Iamepenue 30.04 nosmoreka [

reOMETPUICCKUX BCINYHH.

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




TpeyronsHuKH

64

[ToBTOpenwue, o6o0IIEHNE,
cucTeMaTH3aIlus 3HAHUI.
[lapannensHble U EPIICHIUKYISPHBIC
psiMble

5.05

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

65

[ToBTOpenwue, o600IIEH e,
cUCcTeMaTH3aIus 3HaHUI.
OKpy’>KHOCTb U KpYT.
I'eomeTprueckue noCTpoeHUs. YTIIbl
B OKPYXHOCTH

7.05

66

[ToBTOpenwue, o600IIEH e,
cucTeMaThu3anys 3Hannii. Bmmcanubeie
Y ONHMCaHHBIE OKPYKHOCTHU
MHOT'OYTOJIbHUKOB

12.05

67

HtoroBas KOHTpoJIbHAsI paboTa

14.05

bu6nmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHme, 06001IEHNE,
CHCTEMATH3AIHS 3HAHUI

19.05

69

[ToBTOpeHme, 0600mIEH e,
CUCTEMAaTHU3aLs 3HAaHUN

21.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

69




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

9 KJIACC

Kon
NpoBepPsieMOTro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHUs

6

I'eomerpus

6.1

3HaTh TPUIOHOMETpPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAaXOIUTh C UX
MOMOIIBIO  PAa3JMYHBIE  DBJEMEHTHl  MPSIMOYTOJIBHOTO  TPEYTOJbHHKA
(«pemieHre TPSMOYTOJIBHBIX TPEYrOJbHUKOBY). Haxomuth (¢ momoIbio

KaJIbKYJISTOPA) JUTMHBI U YTJIBI 17151 HETAOIMYHBIX 3HAYCHUI

6.2

[Tonp3oBatbest hopMyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXIECTBOM JUTS HAaXOXCHHUS COOTHOLICHUI MEXIY

TPUTOHOMETPHUYCCKUMH BEIMYNHAMU

6.3

Hcmons30BaTh TCOPCMbI CHHYCOB U KOCHMHYCOB IJISI HAXOXKACHUA PA3JIMIHBIX
9JICMCHTOB TPCYT'OJIbHUKA (((pCH_ICHI/IC TpeerJ'ILHI/IKOB»), IMPUMCHATH UX MIPU

peuieHNU reOMCTPHUICCKUX 3a1av

6.4

Bnagers nmonsTHsMH  mpeoOpa3oBaHHMS — MOAOOMS, COOTBETCTBEHHBIX
JIEMEHTOB MOA00HBIX (uryp. I[lomp3oBaThCs CBOMCTBaMH  TOAOOUS
MPOU3BOJIBHBIX (UTYP, YMETh BBIYHCIATH [JIMHBI W HaXOIUTh YIJIBL Y
noo6HbIX Guryp. [IpuMeHsaTs cBolcTBa MOA00MS B MPAKTUUYECKUX 3a/1a4yax.

YMeTh NPUBOIUTH IPUMEPHI TOJA0OHBIX (PUTYp B OKpYKAIOIIEM MUPE

6.5

[Tonb30oBaThCsi TeOpeMaMH O  THPOM3BEACHHUH  OTPE3KOB  XOpH, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAJApaTe KacaTellbHOM

6.6

ITonw30BaThCA BCKTOpaMHu, IMIOHUMATb HX FCOMeTpH‘IeCKI/II;'I u (1)H3quCKHﬁ
CMBICJI, ITPUMCHATH X B PCIICHUHU I'€OMCTPUUYCCKUX U (1)I/ISI/I‘ICCKI/IX 3aaad.
HpI/IMCHﬂTI) CKaJILIPHOC MPOU3BCACHHUEC BCKTOPOB AJIA HAXOXIACHUA OJIWH U

YIJIOB

6.7

ITonp30BaThCS METOJIOM KOOpAWMHAT Ha INIOCKOCTH, IIPUMCHATH C€Iro B

PEIICHUN T€COMECTPHUYCCKUX U MPAKTHUYCCKUX 3a1a4




BJ'I&I[GTB MOHATHUAMU IMPABHUIIBHOI'O MHOI'OYI'OJIbHHUKA, JJIMHBI OKPYKHOCTH,

JJIMHBI AYTH OKPYXKHOCTU U paI[HaHHOﬁ MCPBI yIJjida, YMCTb BBIYUCIIATH

o8 wionanak Kpyra u ero dacred. IIpuMeHATH moilydeHHBIE YMEHHS B
IIPAKTUYECKUX 3aJa4ax
6.9 Haxoauth ocu WM LEHTPbl CUMMETPUU (QUTYp, NPUMEHSTH JBHKCHUS
' IUIOCKOCTH B MMPOCTEHUIINX CITydasx
IIpuMeHATH MOJIy4EHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMAaTHUYECKHE
6.10 MOJENU Uil 3alad pEeaJbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOLIHUE

BBIYUCIICHUSI C TIPUMEHEHHEM TOJ00MS M TPUTOHOMETPHUECKUX (PYHKITHIA

(monB3yscCh, I71€ HEOOXO0AUMO, KAIIBKYIITOPOM)




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomeTpus
61 Cunyc, kocunyc, Tanrenc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOKIeCTBO. POPMYJIBI IPUBEACHUS
Pemenne tpeyronpHHKOB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 IPAKTUYECKUX 3a/Jad C MCIOJIb30BAaHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue momobdus. [lomodre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 MpoU3BEACHUHN OTPE3KOB XOPJ, TEOPEMBI O MMPOU3BEACHUHN OTPE3KOB
' CEKYLIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  nqnmHa  (MOIyNnb) — BEKTOpa,  COHANpaBiCHHbIE  BEKTOPBI,
6.5 IPOTUBOIOJIOXKHO HANpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalliy HaJl BEKTOpamu. PasnojkeHne BeKTopa 1o AByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bexkropa. CkansipHOE NPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOKJICHHUS JIJTUH U YTJIOB
JlekapToBbl KOOPIMHATHI HA TUIOCKOCTU. YPAaBHEHUS NMPSMOW M OKPYKHOCTH B
6.7 KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METOI KOOpAMHAT U €ro
MIPUMEHEHNE
6.8 [IpaBHIIbHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpyxHocTH. ['pagycHas u paguaHHast Mepa yriia, BBIYUCICHUE JUIUH AyT
' OKPY’KHOCTEHN
6.10 [Inomane kpyra, cekTopa, CErMeHTa
611 JIBUKeHHST TUIOCKOCTH M BHYTPEHHHE CHMMETpUH Guryp (3JeMeHTapHbIE
‘ npeactasienus). [lapamiensusiit neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeGOBaHUS K NIPeIMETHBIM pe3yJbTaTaM OCBOCHUS
MPOBEPSAEMOr0 OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 001IIEr0
TpeGoBaHus o0pa3oBanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh MNOHATHSIMHU: MHOYKECTBO, MOJAMHOXECTBO, ONEPALIMHI
HaJl MHOKECTBaMH; YMEHHE ONEPUPOBATH MOHATUSAMU: I'pad, CBSI3HBIN rpad,
1 JIepEBO, LHKJI, IPUMEHATh UX IPU PEIICHUM 3a]a4; YMEHHUE HCIIOIb30BaTh
rpauueckoe IMpeACcTaBICHUE MHOXECTB JUISI ONHCAHMsSl pealibHbIX

MPOIIECCOB U SBJICHUH, PH PEIICHUH 3a]a4 U3 APYTHX YIeOHBIX MTPEIMETOB

YMmenue OIICPpHUPOBATH MOHATHUAMU: OINPCACICHUC, aAKCHUOMaA, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC pacro3HaBaTb HCTUHHBIC u JIOXKHBIC
BbICKAa3bIBaAHMAA, NpUBOAUTE  IIPUMCPLI u KOHTPIIPUMCEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKa3bIBAHUM

YMeHue onepupoBaTh IOHATUSMHU: HATypajdbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHUCJIO, IEIUMOCTh HATYPAJIbHBIX UYUCEIN, IPU3HAKU JIEIUMOCTH,
LEJIOE YMCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U JlecsiTUYHAsl ApoOb,
CTAaHJAPTHBIA BUJ YHCIIA, PAlMOHAJIBHOE YHMCIIO, UPPALMOHAIBHOE YHUCIIO,
apupMeTHUeCKUil KBaJpaTHbI KOPEHb;, YMEHHE BBIIOJHATH JEUCTBUSA C
YUCJIAMH, CPAaBHMBAThb W YIOPSAAOYMBATH YMCJIA, NPEACTABIATh YMCIIA HA
KOOPJHMHATHOM MNPAMOW, OKPYIVIATH YHMCIIA, YMEHHE JeJaTh INPUKHUIKY U

OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh IOHATUSAMHU: CTENEHb C LEIbIM IIOKa3aTeseM,
apudMeTHuecKuil KBaJpaTHbI KOpEeHb, MHOTOUJIEH, ajdredpanydeckas Jpoos,
TOK/1€CTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHON CTENEHH OOJIbIle eINHULIBI;
4 YMEHHE BBINONHATH pacy€Thl Mo (opMmynaM, MNpeoOpa3oBaHUs IENbIX,
JIPOOHO-PALIMOHAIBHBIX BBIPAKEHUN U BBIPAKECHUN C KOPHIMHU, Pa3JIoKeHHE
MHOrO4YJ€Ha Ha MHOXHTEIU, B TOM YHCIE C HCIHOJb30BaHUEM (QOpMYI

Pa3HOCTH KBaIpaTOB U KBaJipaTa CyMMbI U Pa3HOCTH

YMeHne omnepupoBaTh MOHSATHUSMH: YHCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJTHOM MEpEeMEHHOH, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
YMEHHE pellaTh JUHEWHble W KBaJpaTHbIE ypaBHEHHSA, JAPOOHO-

paLMOHAJIBHBIE YPABHEHHS C OJHOM IMEPEMEHHOM, CUCTEMBI ABYX JIMHEWHBIX




yYpaBHEHUH, JTUHEITHbIC HEPABEHCTBA U X CHCTEMbI, KBaJpaTHbIE U TPOOHO-
palMoHaNbHbIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCJIE TpPH
pEeIIeHUU 3aJad U3 APYTHX MPEIMETOB U TMPAKTUUYECKUX 3a/lad; YMEHUE
UCIIOJIb30BaTh KOOPJUHATHYIO MPSMYI0O U KOOPAMHATHYIO IJIOCKOCThH JIS

n300paskeHusI pelIeHN ypaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue omnepupoBaTh MOHATHAMH: (QYHKIMA, Tpaduk GYHKIUH, HYIU
GYHKIMHM, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IMPOMEXKYTKH BO3paCTaHUS,
yObIBaHUsI, HAWOOJIBIIICE W HAMMEHBIIECE 3HAYCHHS (QYHKIUH, YMCHUEC
ONEPUPOBATh TOHATUSAMH: MpsiMas TPONOPIUOHATIBHOCTh, JIMHEHHAs
byHKIMA, KBaapaTudHas (QyHKIUsA, oOpaTHas MPOMOPIMOHAIBHOCTb,
napaboJja, runepoosa; yMeHHe CTPOUTh Tpaduku (YHKIHNA, UCIOJIB30BATh
rpaduKd JUISL ONIPEIEIICHUs] CBOWCTB MPOIECCOB W 3aBHCHMOCTEH, IS
peleHus 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB M PEabHON KU3HHU, YMCHUE

BbIpaXkaThb (pOpMyaMH 3aBUCUMOCTH MEX1Y BEIMYMHAMHU

YMeHne onepupoBaTh HOHSATHSAMHE: IOCIIEOBATEIBHOCTD, apru(pMeTHIecKas
U TIEeoOMETpUYEcKass NpPOrpeccuu; YMEHHE UCIOJIb30BaTh CBOICTBa
MOCJIeIOBATEIBbHOCTEH, (HOPMYIIBI CyMMBI M OOIIETr0 4ieHa MpH PELICHUU
3ajja4, B TOM YHCJIE 3aJa4 U3 APYrHMX Y4YeOHBIX MPEIMETOB M peajbHOM

JKHN3HHU

YMeHue pemarts 3aaud pa3HbIX TUIOB (B TOM YMCJIE HA MPOLEHTHI, AOJIH U
4acTH, JABIKEHUE, paboTy, IIeHy TOBAPOB U CTOMMOCTH MOKYIOK MU YCIYT,
HAJOTH, 3aJayd U3 O0OJacTH YHOpaBICHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTAaBIISITh BbIPA)KEHUS, YPAaBHEHHUsS, HEPABEHCTBA U
CHUCTEMBl II0 YCJIOBHUIO 3aJauyd, HUCCIENOBaTh IOJIYYEHHOE pELIEHUE U

OLICHUBATh HpaBZ[OHO,Z[O6HOCTB MOJIYYCHHBIX PC3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, MpsAMasi, Jyd,
JIOMaHas, Yyrojl, MHOTOYIOJbHUK, TpPEYrOJIbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJbHUKH, NPSAMOYTOJIbHBIM TPEYroJbHUK, MEAMAHA,
OuccekTpuca " BBICOTA TPEYroJbHHKA, YETBIPEXYTOJIBHUK,
napasiesorpaMm, poMo0, MpsIMOYroJbHUK, KBapaT, Tpareus; OKpyKHOCTb,
KpYT, KacaTeJbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMH; yMEHHUE
pelmare 3a7add, B TOM YHUCJIE U3 TOBCEJHEBHOW >KM3HM, HAa HAXOXICHHE
FeOMEeTPUYECKUX BEJIMYMH C NMPUMEHEHHEM H3YyYeHHBIX CBOICTB QUryp U

¢dakToB

10

YMeHne OomnepupoBaTh IMOHATHUSMHU: PABEHCTBO (uryp, paBEeHCTBO




TPEYrOJIbHUKOB; MapaJjIeNbHOCTh M TEPIEHANKYISIPHOCTh IMPSIMBIX, YroJ
MEXIy MPSMBIMH, IEPICHINKYIISP, HAKIIOHHAS, TTPOEKIUS, TI0Z00ue Guryp,
NMOJO0HBIE TPEYTONBHUKH, CHMMETpPHUSI OTHOCHUTEIFHO TOYKH W TPSMOIL;
YMEHHE pacIOo3HaBaTh paBEHCTBO, CHMMETPHIO W Tozodue ¢uryp,

[IapaJUICIbHOCTD U MEPIICHIUKYIPHOCTD MPAMBIX B OKPYKAOIIEM MHUPE

11

YMeHue omnepupoBaTh MOHSATUSMU: JUIMHA, PACCTOSHUE, Yroll (BeTUYHHA
yria, CHHyC U KOCHHYC yIJia TPeyrojbHHUKa), IJIOMAaAb; YMEHHE OICHUBATH
pa3Mepsl IPEAMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
dbopMyIbl IepUMETpa U IIIOMIATH MHOTOYTOJbHUKOB, JJTUHBI OKPY>KHOCTU U
WIoHaau Kpyra, oObeMa TMPSMOYTOJIBHOIO Tapajulefienunea; yMeHHe
MPUMEHSTh MPU3HAKK PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbHuka, teopemy Iludaropa, TpUroHOMeTpUUECKHE COOTHOIICHUS

JUJIS1 BBIYMCIICHUS JUIMH, PACCTOSIHUM, TIOIIaAeH

12

YMmenne  u300paxkare  IUIockMe — GUTYpel W HUX  KOMOHWHAIWW,
NPOCTPAaHCTBEHHBIE  (UTYpPBIl OT PpPYKH, C TIOMOLIBIO  YEPTEKHBIX
MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CHMBOJIEHOMY

OITMCAaHHIO

13

YMeHue OIICpHUPOBATH IMOHATHAMU: MNPAMOYTIOJIbHAA CHUCTEMa KOOPAWHAT,
KOOpAWHATBI TOYKH, BCKTOP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpA Ha
YHCJI0, CKAJLIPHOC IPOU3BEACHHUE BEKTOPOB; YMCHUC UCIIOJIB30BaTh BEKTOPEI
M KOOpAWHATHI AJIA IMPEACTABICHUA JaHHBIX M PCIICHUA 3ada4, B TOM YUCIIC

U3 JPYTrUx y4eOHBIX MPEIMETOB U PEaIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE M KPYrOBbIE JUArpaMMBl,
TabyuLbl, cpeaHee apudmMeTnyeckoe, MeuaHa, HauOoJblIee U HauMEHbIlIee
3HauYeHus,  pa3Max  4YMclIoBOro  Habopa;  yMEHHE  M3BJEKAaTb,
MHTEPIPETHPOBATH U NMPEOOPa30BBIBATh HHPOPMALIUIO, MPEICTABICHHYIO B
TabNMUIAX W Ha JHarpaMMmax, OTPaKaloIIyI0 CBOWMCTBA U XapaKTEPUCTHKHU
pEaIbHBIX IPOLIECCOB M SBJICHUM; YMEHHE paclo3HaBaTh H3MEHYMBBIC

BCJIMYMHBI B OKPYKAOIEM MUPE

15

YMeHue omnepupoBaTh TOHATUSAMH: CIYYalHBIA OMBIT  (CIy4alHBIN
AKCIIEPUMEHT), JIEMEHTApHOE COOBITHE (TIEMEHTAPHBIN UCXO/T) CIIy4aifHOTO
OMbITa, CIy4allHOE COOBITHE, BEPOSTHOCTH COOBITHS; yYMEHHE HaXOJIUTh
BEPOATHOCTH CIy4aillHBIX COOBITUH B OMNbBITAX C PaBHOBO3MO>KHBIMU
AJIEMEHTApPHBIMH ~ COOBITUSIMH; YMEHHE pemaTh 3aJa4d  METOIO0M

OpraHHW30BaHHOTO Tepedopa U C HMCIOJIb30BAHUEM IPaBHIIA YMHOXKCHUS;




YMCHHUE OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITUI M SBICHHUH, TIOHUMATh
POJb MPAKTUYCCKU JOCTOBCPHBIX n MaJIOBCPOATHBIX COOBITHI B
OKpYyKaromemM MHPE U B JXU3HHU; 3HAKOMCTBO C IOHATHCM HE3aBHCHMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €T0 POJBI0 B MACCOBBIX

SIBJICHUAX

16

YMeHue BHIOMpaTh MOAXOMANIMNA M3YYEHHBIH METOJ JUIS PEIICHHUs 3aJlauu,
IIPUBOAUTHL IIPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE H
JKU3HU, pacloO3HaBaTh IIPOSIBJICHHE 3aKOHOB MAaTE€MaTUKH B MCKYCCTBE,
ONMCHIBATh OTHENBHBIC BBIJAIOIIMECS PE3YNbTATHI, IMOIYYCHHBIE B XOJE
pa3BUTHS MAaTEMaTUKN KAaK HAyKH, IPUBOJUTH IPUMEPBI MAaTEMaTHYECKHX

OTKpBITI/Iﬁ H UX aBTOPOB B OTEUYECTBEHHOM U BCGMHpHOfI HUCTOpUHN




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1 Yucna v BBIYUCIEHUS

1.1 HarypanbpHble u nenbie ynucna. [Ipu3Haku A1eIMMOCTH LEIbIX YHCEI

. OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHThl, OECKOHEUHBIE
' Hepuou4ecKue 1poou

13 Pannonanehpie uncia. ApupMeruyeckue onepanuul ¢ palndoOHAIbHBIMHU
' YyHcliaMu

14 JeiicTBuTtenpHble uKcna. ApupMeTHYECKHE OIlepaluud ¢ JeHCTBUTEIbHBIMU
' YHUCIIaMU

s [IpuOnxkE€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OLIEHKa
. pe3ysibTaTa BIUYMCICHUN
2 Anrebpanyeckye BbIpaXeHHs

2.1 BbykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palUOHAJIbHBIM I10KA3aTEJIEM.
' CBolicTBa CTENIEHU

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. [erictBus c
' apu(MeTHUECKUMHI KOPHIMHU HaTypaJIbHOM CTeNeHn
3 YpaBHEHUs 1 HEPAaBEHCTBA

- Lensie u apoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUI

3n Lenble u npoOGHO-panoHaNbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
‘ HEpaBEHCTB

33 Pemenne TekCTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 TlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass M reomerpudeckas nporpeccur. Dopmyna  CI0XKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHKIMA, cnocoObl  3amaHus  ¢GyHKnuu. ['paduk  yHkmuu. OoOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbonbiiee W HanMmeHbllee 3HaYeHHE (DYHKIMM Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
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YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
YYEBHBIE MATEPHAJIBI JIUISI YYEHUKA

1. Aranacsu JI.C., Byry3oB B.®. u ap. 'eomerpus. 7 — 9 knaccel. M.: [Ipocsemenue, 2023.
2. byry3os B.®. ['eometpus. Pabouas nporpamma k yuebnuky JI.C. Atanacsna u np. 7 —
Oxmacchl: mocobue amns yuutenei o0iieo0pa3oBarenbHbix yupexaenuii. M.: [Ipocsemienue,
2016.
3. 3uB b.I'. 'eomerpus. Iunakrtuueckue matepuansl. 7 kiacc. M.: Ilpoceemenue, 2023.

4. Nuenckas M.A. I'eomeTpus. CaMoCTOSTEIbHBIE M KOHTPOJIbHBIC PAOOTHL. 7 — 9 KIIaCCHI:
nocobue s yuurteneit oomeodpazoBatenbHbIX opranuzanuii. M.: [lpocsemenue, 2017.

5. Pabunosuy E.M. I'eometpust 7 — 9. 3agaun u ynpakHeHUs1 Ha TOTOBBIX YepTeEkKax.
XappkoB: I'nmHazus, 2016.
METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Atanacsu JI.C. T'eometpust 7 — 9. YuebHuk s 7 — 9 kiaccoB cpeHel mkoisl. M.,
«IIpocBemenue», 2023.
2. bypmuctposa T.A. I'eometpus 7 - 9 kiaccel. [IporpamMmel 0011eo6pa3zoBaTenbHbIX
yupexaenuil. M., «IIpocsemenue», 2016.
3. I'yceB B.A. COopHuk 3agau no reomerpuu. 5 — 9 knaccsl. M., «KOHUKC 21 Bex» «Mup u
obpa3zoBanue», 2016.
4. JIntBunenko B.H. u np. CoopnuK 337124 o reometpun. 9 knacc. M., U3n. «x3ameny,
2017.
5. ®enepanbHbIi KOMIIOHEHT TOCYAapCTBEHHOTO CTaHAapTa OCHOBHOTO O0IEro
oOpa3zoBanus 1o Maremaruke//«BectHuk oOpasoBanus» -2016 - Ne 12 - ¢.107-119.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

e http://fcior.edu.ru/

e http://festival.lseptember.ru/

e http://gorkunova.ucoz.ru/
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