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HOACHUTEJIBHAS 3AIIMCKA

'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3JeNIOB IIKOJBbHOW MAaTEMaTHKH,
UMEIOIUNA CBOEH 1ENbI0 00ECIEeUnTh M3yYEHUE CBOICTB M Pa3MepoB QUIyp, HX
OTHOLIEHWH W  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd Ha  JIOTMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. LIEeHHOCTh M3ydyeHUsI T€OMETPUU Ha YPOBHE OCHOBHOI'O
oOmero 00pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIEHUSA, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS], TOKA3bIBATh
WCTUHHBIC YTBEPXKJCHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil 1nenpt0 u3ydeHUsT TE€OMETpUU SABIISIETCS HCHOJb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3a/ad,
BCTPEUAIOIIMXCA B peanbHOM ku3HU. OOydarouuiicss AOMKEH HayYUThCA
OTIPEJICIUTh TEOMETPUUYECKYI0 (PUTypy, ONMUCaTh CIOBAMM JAHHBIM 4YepTEX WU
PUCYHOK, HAMTH TJIOMIAb 3€MEJILHOIO yYacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyemble pa3sMepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIMUTEIbHAS JIMHUS B M3YYEHUH T'€OMETPHUH.
[Ipu pemieHuun 3amad MPaKTUYECKOTO XapakTepa OOYYaloIUNCS YYUTCS CTPOUTH
MAaTeMaTHYECKUEe MOJENHM PEaJbHbIX JKU3HEHHBIX CHUTYallil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIOIB30BATh OMpPENENEHUsI TEOMETPUUECKUX (PUTYD
U TIOHSTHM, NEMOHCTPUPOBATH NMPUMEHEHUE MOJYyUYCHHBIX YMEHUU B (PU3UKE U
TEXHUKE. OTH CBsI3M HauOoyiee SpKO BUAHBI B Temax «BekTopbi»,
«TpuroHomerpruueckue COOTHOIIEHUA», «Meron koopauHaTt» U «Teopema
[Tudaropay.

VYyeOnbiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC DPAa3eIibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel m uUX CBOWCTBay, «l3mepeHwue
F€OMETPUUECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATHI HA  IUIOCKOCTH,
«BexTopsi», «/IBrmkenus miaockocTny, «I[IpeodpazoBanus mogoousy».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henen), B 8 kinacce — 68 yacoB (2 yaca B Hemelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HauansHabie nonstusa reomerpun. Touka, npsmasi, OTPE30K, Jyd. Yros. Buasl
yrioB. BeprukanbHbie u cMexHble yIubl. buccekrpuca yria. Jlomanas,
MHOTrOoyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHUHU.
IIpuMepbl CUMMETPHH B OKPYXKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOILIBID LHUPKYJA M JUHEHUKHU. TpPEeyroyibHUK.
BricoTa, Meninana, OuccekTpuca, uX CBOMCTBA.

PaBHOOeApEeHHBIE M PaBHOCTOPOHHUW  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M TMpU3HAKW paBHOOENPEHHOIro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M MPU3HAKH NapauIebHbIX NpAMBIX. CyMMa yIiIOB TPEYTroOJbHUKA.
BHemHue yriabl TpEyroibHUKA.

[IpssMoyronbHbId  TpeyroiabHUK. (CBONWCTBO MEAHMAaHbl MPSAMOYTOJBHOIO
TPEyroJibHUKa,  INPOBENEHHOW K  rumoreHyse.  IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJblIeM yrie W OOJbIIed CTOPOHE TPEYroJbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto Toudek. buccekTtpuca yriia ©W  CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpJa U JuUaMeTp, HuX CBoOHcTBa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cexymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapamienorpamm, ero npusHaku U cBorcTsa. YacTHbie
ClIy4au TapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), WX MPU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKas Tpamneuus, €€ CBOHCTBA M MPU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KAX.

CpenHue TuHUU TPEyroibHUKa U Tpaneuuu. LleHTp macc TpeyrojabHuUKa.

[logoOue TpeyroabHUKoB, Ko3(pduuueHt nomodus. I[IpuzHaku mnomoOus
TPEYTroiabHUKOB. [[puMeHenne nono0us npu penieHuy NpakTHIeCKUX 3a/1au.



CaoiicTBa miomanet reomerpuyeckux @uryp. DopMysibl s IUIOIMIAAH
TpEyrojbHUKa, Mapajuiesorpamma, pom6a u Tpanenuu. OTHOILICHHE IUIOIIA/IeH
NnoJ00HBIX PUTYP.

Brruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOTO yrila MNPSAMOYTOJIbHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHoMerpuueckue (yHKIIUU
yraoB B 30, 45 u 60°.

BrincanHple M LEHTPAIBHBIE YIJIBI, YIOJ MEXIY KacaTeJIbHOM U XOPIOM.
Yrael  Mexay — XopJamMd M CeKyllMMHU. BhnucaHHble W ONMCaHHBIC
YEThIPEXYTOIbHUKH. B3auMHOE pacnonoxeHue JByX OKpyxHocteil. Kacanue
OoKpyxkHOCTeH. OOIIHe KacaTelbHbIC K JIBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIECTBO. DopMysbl mpuBeEHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3alad C UCIIOJIB30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nogoo6us. [lomo6ue cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUHU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KacaTEIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpa,  COHAMNpPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMHd HaJa BeKTopaMu. Pa3nokeHue BeKTopa MO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopnuHatel BekTopa. CKalIsIpHOE IPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXO0KICHHS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. Y PABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJAbHUKHW. [[nmmHa  oOkpyxHOcTH. I'pamycHas w
paauaHHas Mepa yIJya, BBIUMCIEHUE JJIMH AYr OKpyxHocteu. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMEeHTapHBIC
npeactasnenus). [lapannensHeiii nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHMS MPOTpaMMbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKkTepU3yroTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M  HACTOSLIEMY POCCUHCKOU
MaTeMaTHK{, IIEHHOCTHBIM  OTHOIICHHWEM K  JOCTHKEHHUSM  POCCHUCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHM4eCKOW IIKOJIbI, K HCIOJb30BAHUIO 3TUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN Ipak/laHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABJICHUH, MPOILENYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUW HayKd, OCO3HAHHEM Ba>XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCTIMTAHHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TMPOTSHKCHUM BCEW JKU3HU JUIS YCIEIIHOW MpodeccHoHaTbHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHAMBUIYaTbHON TPACKTOPUM 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCHPHUSATHIO
MaTeMaTUYeCcKuX OOBEKTOB, 3ajad, PEIICHHH, pacCyKICHUW, YMEHHUIO BHUJETh
MaTeMaTU4YeCKHUEe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT O MO3HAHUSI:

OpUEHTAIlME B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, MPUPOJIbI U
oOIecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl UYeIOBEYECKOU
NEATEeNIbHOCTH, ATAloB €€ Pa3BUTHUS W 3HAYMMOCTH JJIA Pa3BUTHUSI IUBWIM3ALINM,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEA0BATEIbCKON
e TeIbHOCTH;



6) ¢u3nueckoe BocmHTaHWE, (POPMHPOBAHHE KYJIbTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO NPHMEHSITh MaTeMaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
30pOBbs, BENEHHMS  3740pOBOro  oOpa3a KU3HM  (3J0pOBOE  IMHTAHHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUM M OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTro K€ MpaBa JPyroro 4eJoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEeHTaluel Ha MPUMEHEHHEe MaTeMaTUUYeCKUX 3HAHUM /I pelIeHUs 3a7au
B 00JJIaCTH COXPAHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM HUX BO3MOJXKHBIX MOCJEACTBUI JIi OKPY>KaIOIIEeH Cpelbl, OCO3HAHHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelieHUs;

8) amanTanusi K M3MEHAIOIHUMCS YCJIOBUSIM CONMAJBLHOW M MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATebHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JAPYTUX JIOJEeH, MpuoOperaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAHWA, B TOM YHCIE
bopMynHpoBaTh UJIEU, MOHATHSA, TUIIOTE3bI 00 0OBEKTAX U ABICHUSAX, B TOM UHUCIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEeMble PEIICHUS W JACUCTBUS, (OPMYIHUpPOBATH M OICHWBATH PHUCKU U
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIBTATHBI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE TeliCTBUS

ba3oBble Joruueckue AecTBU:

e BBIBISITh U XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHUH MEXKIYy TMOHATUAMH, (OPMYIHPOBATH
OTpEeNeNICHNs]  TIOHSTHI, YCTAHABIWBATH  CYIICCTBEHHBIM  MpPU3HAK
KIaccu(uKaIi, OCHOBAaHUS i OOOOIICHWS W CpaBHEHUWSA, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOPMYNIHpPOBATH W  TPEOOPA3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, CAWHWYHBIC, YacTHbIC W OOIIHE,
YCIIOBHBIC,



BBISBJISTh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU ISl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IIpsIMblE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbIE J0Ka3aTeIbCTBA
MaTeMaTU4YeCKuX (DaKTOB, BBICTpAaUBATh APryMEHTALMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMAHTOB pEIICHHs, BbHIOMpATh HauboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSTEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeJIbCKHE TEHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTHUBOpEUYUE, NpodseMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, aprTyMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMyNIHpoBaTh 000OIIEHUS U BBIBOJIBI MO pe3yJibTaTaM
NPOBENEHHOTO HAOIIOEHUs, HMCCIEOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE MPOLIECCA, a TAKKE BbBIIBHUIAThH
NPEATIOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3WPOBATh, CHUCTEMATHU3UPOBaTh W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy mpeicTaBieHUs HWHPOPMAIMH W WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, [uarpaMmamMi, HWHOW TrpaduKkod ©u UX
KOMOMHAILUSAMUY,

OIICHWBATh HAAEKHOCTh HH(POPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3a71a4i, KOMMEHTUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3a]1aBaTh BOIPOCHI MO CYIIECTBY O0CYXIa€MOU TEMBI,
npoOJieMbl, peraeMoi 3a7auu, BbICKa3bIBATh MJICH, HAIIEJICHHBIEC HA MOUCK
pELIEHUs, COMOCTABJIAThL CBOHU CYXKIECHHUS C CYKICHUSIMHU JIPYTHX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3JUYUE U CXOJICTBO TMO3UIIHM, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
IIPEICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, DKCIIEPUMEHTA,
UCCJIEIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOUpaTh (hOpMaT BBHICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh Y HUCTOJIB30BaTh IMIPEUMYIIECTBA KOMAHIHON U UHIAWUBUILYAJIbHOU
paboOTHI MPHU PEIICHUN YIEOHBIX MATEMATHUYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOW JAEATENBbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW pabOThI, pacnpenensaTb BHABI paboOT, JIOroBapUBaTHCS,
00CyXIaTh MPOIECC M Pe3yabTaT pad0Thl, 0000IIaTh MHEHUSI HECKOIbKHUX
JIFO/ICH;

y4acTBOBaTh B TPYNNoBbIX (opmax paboTel (0OCyXIeHHs, OOMEH
MHEHHSIMU, MO3TOBBIC IITYPMbI U JIPYTHE), BHITIOJHIATH CBOIO YacTh PaOOThI
U KOODIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBAaTh KAaueCTBO CBOEr0 BKJIaJla B OOIIMN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBAaHHBIM YUYaCTHHKAMH B3aHMOICHCTBUS.

PerynsiTuBHbIe YHHBepcaJlbHbIe Y4eOHbIe 1eiicTBUS

Camoopranmzanms:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aJrOPUTM pELICHUS 3aJaud (WIH €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBAaTb M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI MPOLIecca U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTUBHI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATb MPUYMHBI JTOCTHKECHHS WM HEJOCTHKEHHUS IEJIH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIbTATDBI



K koHmy oOyuenuss B 7 kJjacce oOy4arolIMiiCs TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKUE (UTYpPBI, ONPENENsATb UX
B3aMMHOE€ pacIoJIOKEeHHe, H300paxaTb TeoMeTpUYecKhe (Urypbl, BBINOJIHATH
YEpTEXKU MO0 YCIOBUIO 3adaud. M3MepsATh JIMHEWHBIE W YIJIOBBIE BEJIMYHUHBI.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEHMHBIX W YIJOBBIX BEJIMYMH MPEIMETOB B
peasbHOM JKM3HU, pPa3MEepOB MPUPOAHBIX OOBEKTOB. Paznmuuath pasMmepbl ATHUX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTeXU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, MCIIOJIb30BAThH
MPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 3a/1a4.

[IpoBOUTH JTOTHYECKUE PACCYXKICHUS C MCIIOIB30BAHHEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MOPSMOYTOJIBHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensts napaieIbHOCTh MPSMbBIX C TTIOMOIIBIO YTIJIOB, KOTOpbIE 00pa3zyeT
¢ HUMHU cekymasa. OnpenensaTe napauieJbHOCTh NPSIMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTe 3aaun Ha KieT4aTon Oymare.

[IpoBOAUTH BBIUKCICHUS M HAXOJIUTh YHCJIOBbIE M OyKBEHHBIC 3HAYCHUS
yIJOB B TIEOMETPUYECKMX 3aJayax C UCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IMPHU
NEpPECEYEHUN JABYX MapajuIelIbHBIX MPSIMBIX CeKylled. Pemars mnpakTuueckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Brnanerp MNOHATHEM T'E€OMETPUYECKOIO MECTa TOYEK. YMETh ONPENeIATh
OMCCEKTPHCY yIJla U CEPEIMHHBIN MEPICHANKYIIAP K OTPE3KY KaK reéOMETPUUECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA MPH
pELICHUH 3a7a4.

Bianetp moHsATMEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThCs (QakTamMum O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAVWHHBIC
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BiianeTe noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonbp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C TIOMOIIBIO IIUPKYIISI U
JINHEWKMU.

K koHmy oOydenuss B 8 kJjacce oOy4aroImMiiCs TMOJTYYUT CIECAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IPHU PEIICHUN FEOMETPUYECKUX 3a/1au.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyrojbHUKa (IIEHTpa
MAacc) B pEILIEHUH 3a]1ay.

Brnaners moHsiTueM cpeHel JIMHUU TPEYTrOJbHUKA W Tpamneluu, TPUMEHSTh
UX CBOMCTBa MpHU pEHICHUU TeoMeTpuueckux 3aaad. [lomb3oBaThCcsi TeopeMoi
daneca 1 TEOPEMOM O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JIJISl pElICHUS
MPaKTUYECKUX 3aj1ay.

[TpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUU F€OMETPUUECKHUX
3a/1au.

[Tons3oBathest TeopeMoi Iludaropa miist pemieHUsT TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH) MOJIeNIb B TPaKTHUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYca M TaHI€HCa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCS 3TUMHU MOHATHUAMHU ISl PELICHUS
PaKTUYECKUX 3a]1ay.

Boruucnars (pa3iaudHbIMU CIOCO0aMu) IJIOMIAb TPEYTrOJbHUKA U TUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (moyib3ysich, TJ€ HEOOXOJUMO, KaJIbKYJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMH BIIMCAHHOTO W LEHTPAJbHOIO YIJa, HMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX YyIiaX, yriax MEeXAy XopAaMu (CEKYLIMMH) U YIJIe MEXIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1a4.

Brnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh MONYYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENH JUIs 3a7a4 PeaibHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C MPUMEHEHUEM TMOJ00US U TPUTOHOMETPUHU (MOJB3YACh, A€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHmy oOydenuss B 9 kiacce oOydyarolIMiics MOJTYyYUT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIUYHBIE 3JIEMEHThl TMPAMOYTOJBHOIO TPEYTOJbHUKA («pEIICHUE



MPSMOYTOJILHBIX TPEYTOIBLHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYISTOPA) JTHHBI
W YTJIBI JTSI HeTAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs GopMyslaMHu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM IS HAXOXJICHHS COOTHOIICHUH MEXIYy TPUTOHOMETPUICCKUMU
BEJIMYMHAMH.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOXKJICHUS Pa3IUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pEIIEHUE TPEYrOJbHUKOBY»), NMPUMCHATh WX IPH
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHATHMSMH — npeoOpa3oBaHHMS — TMOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX GUTyp. [loab30BaThCsl CBOHCTBAMHU IO 00U TIPOU3BOIBHBIX
buryp, ymMeThb BBIYUCIATH JUIMHBI W HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh IPHUBOIHTH
IpPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCSA BEKTOpAMH, NMOHMMATh MX TE€OMETPHUYCCKUN W (DH3UYeCKUN
CMBICII, TPUMEHSATh WX B PCIICHUM TEOMETPUYCCKUX W (PU3NYSCKHX 3aaad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJIMHAT Ha IUIOCKOCTH, NPHMEHSTH €ro B
PEIICHUH TeOMETPHYSCKUX U TIPAKTUYSCKHUX 3a]1a4.

BnageTs NMOHATHSAMH NMPAaBHJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPY>XHOCTH W paJdaHHON Mephl yriia, YMETh BBIYUCIISTH ILIOMIATb
Kpyra u ero 4actei. [[puMeHsTh IMoTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM TEHTPBI) CHMMETPHHM (HUTYp, TPUMEHATH JIBHKCHHS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peabHOM JKU3HU U MPOBOJUTH COOTBETCTBYIONINE BHIYUCICHUS
C NPHMCHCHHEM IIOJIOOMS M TPUTOHOMETPHUYECCKUX (QYHKIUN (TOJIB3YysICh, TJIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoasubie | Ilpakrnueckue
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
[Ipocrenmme reome ecKHe
1 ienotcran. Vouspenmereowrproi | 14 buGmioresa LIOK
' p p https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 TpeyroseHmi 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe NpsIMBbIE, CYyMMa YTJI0B 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTB U KpyT. [ 'eoMeTprueckue bubnuoreka [IOK
4 14 1
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Tosropenne, obodwenne suarmi 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu(poBbIe
Ne o/m P Konrpoasubie | Ilpakrnueckue (1ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
1 q 12 1
CTRIPEXYTOTBHHKH https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MPOTIOPITUOHATBHBIX OTPE3KaX, MO00HBIE 15 1 brbmmorexa [TOK
porioph P > 04 https://m.edsoo.ru/7f417e18
TPEYrOJbHUKA
[nomane. Haxoxaenue miomaaen
3 Tpe HIOJ'I)II)HI/IKOB u 1)\14H0r0 OJ'IHI)lHlITIX ¢ur 14 1 brommorexa [TOK
peyr a YP- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema I[Tudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriabl B OKpy>KHOCTH. BriricanHble
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubnuoreka [IOK
6 I1 600 4 1
OBTOPEHIE, ODODINEHHUE SHAHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHBbIE
HaunmeHnoBaHue pa3/iesioB M TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakrnueckue (1ucbp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubnuoreka [IOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nogoous. Merpuueckue 10 1 bubnuoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
B 12 1
3 CHTOPHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa TUTIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 bubmorexa [TOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaei
bu6mmoreka [JOK
6 6
JlBIKCHHS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IICHNE, CHCTEMAaTH3 AU 7 5 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Koxa .
IIpoBepsiemble MpeaMeTHbIE Pe3yJaIbTAThl 0CBOEHHS OCHOBHOIA
MPOBEPSIEMOro Iy
o0pa3oBaTeIbHOIi MPOrpaMMbl 0CHOBHOI'0 0011Ier0 00pa3oBaHus
pe3yJjbTara
6 I'eomerpus
PacriosHaBate HM3y4eHHBIE Te€OMETpHUECKHE (DUTYpBI, ONPENesITh UX
B3alIMHOE€ PpACIOJIOKEHHE, M300pakaTh T€OMETpUYEecKHe QUrypsl,
6.1 BBITIOJTHATh YEPTSHKH IO YCIOBUIO 3a7add. V3MepsTh JIMHEWHBIC W
YIJIOBBIC BEJIMYMHEI. PeriaTs 3a/1auv Ha BHIYUCIICHUE JUTMH OTPE3KOB U
BEJIMYHH YIJIOB
Jlenats TpyOyIO OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH TIPEIMETOB B
6.2 pealbHOM JKW3HHM, pPa3MEpOB TPUPOJIHBIX OOBEKTOB. Paznmmuarh
pa3Mepsl TUX 00BEKTOB MO NOPSAKY BETUYNHbI
6.3 CTpouTh 4epTEKHU K TECOMETPHIECCKUM 3a1a4aM
[Tosb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOJIb30BATh
6.4 MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUU
3a1a4
65 [IpoBoMTH  JOTMYECKUE  PACCYXKICHHUA  C  HCIOJIb30BAaHHUEM
' FEOMETPUUECKUX TEOPEM
[Tonb30BaThCs MpU3HAKAMU paBeHCTBa PSIMOYTOJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MeEJUaHbl, MPOBEAEHHON K TUIOTEHY3E
IPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEUICHIUH T€OMETPUUYECKUX 3314
Onpenensth napayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
67 obpa3yer ¢ HUMH cekymas. OnpenensaTh MapaieIbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSIHHUI OT TOUYEK OJHON MPSMON 10 TOYEK
JApYroi npsmoun
6.8 Pemats 3a1aun Ha KieT4aToit Oymare
6.9 [IpoBoaUTs BBIYKMCICHUS ¥ HAXOIUTh YHCIOBBIE U OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPUUCCKHUX 3aJiladyaX C MHCIHOJb30BAHUCM




CYMMBI YIJIOB TPEYrOJIbBHUKOB MU MHOTOYI'OJIBHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX NPU TEPECEUCHUH JBYX MapaJUICIbHBIX MHPSIMBIX

ceKyllen. Pemare npakTuyeckue 3aa4u Ha HAaXOXKICHHUE YIIIOB

BHaI[eTI) IIOHATUEM TCOMCTPUUICCKOIO MECTa TOYCK. YmMmerb

6.10 ompeneniaTh OWUCCEKTPHCY yIila W CePeIUHHBIN TMEePHeHIUKYISpP K
OTPE3KY KaKk T€OMETPUUYECKUE MECTA TOUEK
@opMynupoBaTh ONpEACICHUS OKPYKHOCTH W Kpyra, XOpAbl H
6.11 JMaMeTpa OKPY)KHOCTH, II0JIb30BaTbCsl MX CBOWCTBaMH. YMETh
NPUMEHSTH 9TH CBOMCTBA MPH PEIICHUH 33/1a4
Bnanetr moOHSATHEM OMHCAHHONW OKOJIO TPEYroJbHHUKA OKPYXHOCTH,
yMeTh HaxoauTb e€ meHtp. llomp3oBarbesi (akramMu O TOM, YTO
6.12 OMCCEKTPUCHI YIIIOB TPEYTrOJIbHUKA MEPECEKA0OTCs B OJHOM TOUYKE, U O
TOM, YTO CEPEIMHHBIC MEPIECHIUKYISAPHl K CTOPOHAM TpPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE
Bnamerp moOHSTHEM KacaTeNbHOW K OKPYXHOCTH, MOJB30BaThCS
6.13 TEOpEMOl O TEpPHEeHAMKYISIPHOCTH  KacaTeIbHOM U paauyca,
MPOBEIEHHOIO K TOUKE KacaHUs
614 [Tonmp30BaTbcs  MPOCTEHUIIMMHM  T'€OMETPUUYECKUMHU  HEpaBEHCTBAMU,
' MOHUMATD UX MPAKTUUYECKUIA CMBICIT
615 [IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C IOMOIIBIO
' HUPKYJIS U TMHEUKU
8 KUIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
NpoBePsIeMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 00111eTr0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
61 Pacnio3HaBaTe OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, HUX AIIEMEHTBHI,
. H0JIb30BAaThCS MX CBOMCTBAMU MPH PEIIEHUH T€OMETPUUYECKHX 3a/1a4
6.2 [IpuMeHsATH CBOICTBA TOYKHM IEpecedyeHUs] MeIUaH TPEeYroJbHUKA
' (1eHTpa Macc) B pelieHu! 3a1ad
63 Bnaners mnoHsTHEM cpenHell JMHUM TpPEYrojbHHMKA M Tpareluy,

INPUMCHATL HUX CBOMCTBA npu pCeHiCHUHU TCOMCTPUYUCCKHUX 3a/ady.




ITonp3oBatbcs Teopemon Paneca U TEOPEMON O IPONOPLUOHAIBLHBIX

OTPE3KaX, IPUMCHATDb UX IJIA PCHICHUS NPAKTUYCCKUX 3aa4d

6.4

[IpumenaTs npu3Haku 1OJMOOUS  TPEYTOJBHUKOB B PELICHUU

TCOMETPUUCCKUX 3aaa4

6.5

[Tone3oBaTbes Teopemoit [ludaropa s pemeHuss reOMEeTPUIECKUX U
IMPAKTHUYICCKUX 3ajJa4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIIb B
IMMPAKTUYCCKUX 3aaadax, CaMOCTOATCIbHO ACIIATh qepTéxc H HaXOIUTb

COOTBCTCTBYIOIIHEC JAJINHBI

6.6

Biametes noHsATHAMM CHHYCA, KOCUHYCA W TaHI'€HCA OCTPOro yIja
IPSIMOYIOJIBHOTO TpeyrojbHuKa. [lonb30BaTbcs 3THUMH MOHATHAMHU

AT pEIICHHUA MMPAKTHYCCKUX 3a1a4

6.7

Beruucnsate (pa3nudHbBIMUA criocOOaMU) TUIOMIAAL TPEYTrOJbHUKA |
IJIOL[AAM  MHOTOYrOJBHBIX Guryp (moJsib3ysich, TIJe HE00X0AUMO,
KaNbKyIaTopoM). [IpuMeHsTh mosyueHHbIE YMEHHUS B NMPaKTHYECKUX

3a7a4ax

6.8

BrageTs MOHATHAME BIUCAHHOTO U IIEHTPAIBHOTO yTila, UCIIOJIh30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriiax MEXIy XOopAaMu (CEeKyLUIUMHU) U
yrie MeXIy KacaTelIbHOW M XOpJOW MpPH PEIICHUU T'€OMETPHYECKUX

3a7a4

6.9

BJ'Ia)IeTB IIOHATHUEM OIIMCAaHHOI'O ‘ICTI)IpéXYFOJ'IBHI/IKa, IIPUMCHSTH

CBOMCTBA OIIMCAaHHOT'O tleTIJIpéX}’l"OJ’I]’:HI/IKa IIpyu pCIICHUH 3aJ1a4

6.10

HpI/IMeHHTb IIOJIYYCHHBIC  3HAHMA Ha  IOPaAKTUKE — CTPOHUTH
MaAaTEeMAaTUYCCKUE MOJCIN OJIA 3aJdayd peaﬂBHOﬁ JKU3HHU U IIPOBOJUTH
COOTBCTCTBYIOIIMEC  BBIYUCIICHHUA C IIPUMCHCHHUCM HOI[O6I/I$I u

TPUTOHOMETPHH (TIOJIB3YSICh, Tl HEOOX0IUMO, KATbKYJISITOPOM)

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

6

I'eomerpus

6.1

3HaTb TPUTOHOMETPUUCCKUC Q)YHKHI/II/I OCTPBIX YIJIOB, HAXOAUTH C UX

IMOMOINBIKO PA3JIUYHBIC BJICMCHTBI MPSAMOYTIOJIBHOTO TPCYrOJIbHUKA




(«pemieHre  MPSAMOYTOJIBHBIX — TPEYTOJbHUKOBY»).  Haxomuts (¢

IIOMOIIIBIO KaJILKy.TISITOpa) JJIMHBI U YIJIbL UL HeTaOJIMYHBIX 3HAYEHHUI

6.2

[Tonb3oBarsCs bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXJIECTBOM JIJII HAXOMXIEHUSI COOTHOILICHHI

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMU

6.3

Hcnonp3oBare TEOpEMBI CHHYCOB M KOCHHYCOB I HAXOXKICHHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEyroJbHUKOBY),

MMPUMCHATH UX IIPU PCIICHUH I'COMCTPHUICCKUX 3a/1a4

6.4

Bnagers moHsTHsIMM TpeoOpazoBaHUs MOJOOMUS, COOTBETCTBEHHBIX
a7eMeHTOB Mo00HbIX (uryp. Ilonb3oBaThcs CBOMCTBaMHM TOH00US
MIPOU3BOJILHBIX (PUTYp, YMETh BBIUUCIATH IJIUHBI U HAXOJUTH YIJIBI Y
nonoOHbIX ¢uryp. [IpumeHsTH CBOMCTBA MOAOOMS B MPAKTHUYECKHX
3ajayax. YMeTh MPUBOAMTH TNpUMEpbl MOJOOHBIX QUryp B

OKpY’KaIoIlleM MUpe

6.5

ITonn30Barncs T€OpEMaMH O IIPOU3BCACHUU OTPE3KOB XOpA, O

MPOU3BEICHNHU OTPE3KOB CEKYIINX, O KBaJipaTe KacaTelbHOU

6.6

[Tonb3oBaThcs  BEKTOpaMM, TMOHUMATh HX TEOMETPUYECKHM U
bu3nYeCKuil CMBICH, MPUMEHATh MX B PEIICHUU T€OMETPUYECKUX U
¢usnueckux 3amay. [IpuMeHATh ckalsipHOE NMPOU3BENECHUE BEKTOPOB

AJI1 HAXOXKACHWA IJIUH U YI'JIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IPUMECHATH €ro B

PEIICHHUU I'€COMCTPUYCCKUX U IIPAKTUYCCKUX 3aJla4d

6.8

BJ'Ia,Z[eTB IIOHATHUAMUA IIpaBHUJIBHOTI'O MHOT'OYI'OJIbHHKA, JJINHBI
OKPY’XHOCTH, UIMHBI AYId OKPYKHOCTH U pa,Z[HaHHOfl MCPBI YyTJIa,
YMETh BBIYHUCIATH IUJIOMIAAb Kpyra MU €ro yacTei. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHHS B ITPAKTUYCCKUX 3aJavdax

6.9

Haxoautes ocu unu LHCHTPBI CUMMCTPUU (1)I/Il"yp, MPUMCHATb ABHXXCHUA

IIJIOCKOCTH B HpOCTeI\/'IH_II/IX crydgasax

6.10

HpI/IMeHHTL MOJIYYCHHBIC  3HaHUA Ha  NOPaKTUKE —  CTPOUTH
MATEMAaTUYCCKUC MOJACIN OJIA 3aigayd peaHbHOP’I JKU3HU U MMPOBOAUTH
COOTBCTCTBYIOIIHUEC  BBIYUCIICHUA C TIPUMCHCHUCM HOI[06I/I$I u

TPUTOHOMETPUYECKHX (QYHKIMHA (HOJB3YSACh, TA€ HEOOXO0IUMO,




KaJIbKYJISITOPOM)




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
HavanbHble nonstus reomerpun. Touka, npsimasi, OTpe30K, Jiyd. Yrou. Bussl
6.1 yrioB. BeprukansHble M CMexHBbIE Yribl. buccekrpuca yria. JlomaHnas,
MHOTOYTOJIbHUK. [TapamiensHOCTh U TepIEHANKYISIPHOCTD TTPSIMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
' [IpuMepsl cUMMETpUM B OKPYXKAIOIIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS C IMOMOUIBIO LUPKYJAS U JIMHEHKU. TpeyrosbHUK.
' BricoTa, Mmeauana, OuccekTpuca, UX CBOMCTBa
6.4 PaBHOOenpeHHbIE 1 paBHOCTOPOHHUM  TpeyroibHUKH.  HepaBeHcTBO
' TPEYroJIbHUKa
65 CpoiicTBa W TpU3HAKM PABHOOEIPEHHOro TpeyrojibHuka. [IpusHaku
' paBEHCTBA TPEYrOJIbHUKOB
66 CBoICTBa U NPU3HAKYU MapaJUIEIbHbIX NpAMbIX. CyMMa yrioB TPEYroJbHUKA.
' BHemnue yribl TpeyrojibHUKa
[IpsimoyroneHbIi  TpeyroabHUK. CBONCTBO MEIHWAHBI MPSIMOYTOJIBLHOTO
67 TPEYroJbHUKA, NPOBEIEHHOM K rumnoreHyse. Ilpu3Haku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSAMOYronbHbI TPEYrOJbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OosblieM yriae W Oonblieil  CTOpoHe
TpeyroyibHUKa. [lepnenaukynsp 1 HaKIOHHas
6.9 l'eomerpuueckoe mecto TOuek. buccekrpuca yria W CepeaUHHBIN
' NEPHEHANKYIIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUYEK
OKpyXHOCTb U Kpyr, XOpJa U JUaMeTp, HX cBoiicTBa. B3aumHoe
6.10 pacrnojyio’)KeHUe OKpyKHOCcTM U mnpsamou. KacarenpHas u cekymas K
OKPYKHOCTHU
6.11 OKpyXHOCTb, BIIMCAHHAs B yroyl. BrucaHHas W ONUCaHHAs OKPYXHOCTU

TPEYTOJIbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUSA

6 I'eomerpust

6.1 UYersipéxyrosbauku. [lapamnenorpamMm, ero npru3Haku U CBOKMCTBA

6.2 [IpssmoyronpHUK, poMO, KBaapaT, X IPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paHoOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsmoyrosbHas
' Tparnenus

64 Meron yaBoenust meauanbl. LlentpanbHas cummerpus. Teopema Paneca u
' TEeopeMa O MPOTOPILMOHATBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeyroJibHUKA U Tparnenuu. LleHTp Macc TpeyroabHUKa

66 [Togo6ue TpeyronbHUKOB, Kod(hduuueHT mnoaodus. IlpuzHaku moHOOUS
' TpeyrojabHUKoB. [I[pumeHeHne no1o0us npy pemeHn: MPakKTHIEeCKUX 3a/1a4

67 @opmynbl IS IUIOMAAM  TPEYrojbHMKA, MapajjienorpamMmma, pomba U
' Tparnenun

68 CpoiictBa mIomaaeii reomerpudeckux (uryp. OTHOIIEHHWE IUIOMAICH
' Mo00HBIX huryp

69 Brruncnenue mmoniazeil TpeyroJbHUKOB M1 MHOTOYTOJIbHUKOB Ha KJIE€TYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembr Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a]1a4

CuHyC, KOCHHYC, TaHI€HC OCTPOrO Yrja IpsIMOYTOJIBHOTO TPEYTOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  [pUTOHOMETpUYECKUE
¢bynkun yrinos B 30°, 45° u 60°

6.10 BnucanHblE M LIEHTpaJIbHBIE YIJIBI, YTOJ MEXIy KacaTeIbHOM M XOpHOM.
. VYTribl MEXIY XOpJaMH U CEKYILIUMU

6.13 Brrcannble 1 onrcaHHbIe YEThIPEXYTOIBHUKA

6.14 B3aumHoe pacrnosiokeHne AByX OKpyxkHocTed. KacaHuwe Okpy:KHOCTEH.

OO1u1re KacaTeabHbIE K IBYM OKPYXHOCTSAM




9 KJIACC

Kon IIpoBepsieMblii dJIeMEHT COAePKAHUS
6 I'eomerpust
61 Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE
' TOXJIECTBO. DOPMYITBI TPUBEICHUS
Pemenue TpeyronbpHuKOB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. PerieHue
6.2 NPAKTHYECKUX 3aJad C HCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB W TEOPEMBI
CUHYCOB
6.3 [TpeobpazoBanme nomooust. [loqodue coOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 IPOU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O TIPOU3BEICHUH OTPE3KOB
' CEeKYIIUX, TeOpPEeMa O KBaJIpaTe KacaTeIbHOM
Bexkrop, mHa  (MOJIYIIb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
65 MIPOTHUBOTIONIOKHO ~ HANpPAaBIICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpAIlMU HaJ BeKTOpaMHu. Pa3ioxkeHue BeKTopa 1Mo ABYM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunatsl Bektopa. CKalsipHOE MPOHM3BEACHUE BEKTOPOB, MPUMEHEHHUE IS
' HAXOXKJICHHS [UTWH U YTJIOB
JlekapTOBBI KOOPAVMHATHI HA TIJIOCKOCTU. Y PaBHEHHS MPSMOU U OKPYKHOCTH B
6.7 KOOpAMHATAX, MEPECeUECHNE OKPYKHOCTEN U MPsSIMbIX. METOT KOOpJIMHAT U €r0o
PUMCHEHHE
6.8 [IpaBHUIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyKkHOCTH. ['pajycHas u paauanHasi Mepa yriia, BBIYUCICHUE JUTHH JAyT
' OKPY>KHOCTEU
6.10 [Tnomans kpyra, ceKTopa, CerMeHTa
611 JIBYDKEHUSI TUIOCKOCTH M BHYTPCHHHE CUMMETpUH (GUryp (3JeMeHTapHbIC
' npezcrasienus). [lapamnensHbiii nepeHoc. [ToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOGOBAHUS K MPEIMETHBIM pe3yJbTaTamM
OCBOEHHsI OCHOBHOM 00pa3oBaTe/ibHOH MPOrpaMMbl 0CHOBHOT0
o0uiero oopazopanusi Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOYKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHUE OIepUpOBaTh IOHATHUAMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUU
3aja4; yMEHHE HCIOJIb30BaTh IrpapUUECcKoe NMPEICTABIEHHNE MHOXKECTB
JUIsl OTIMCAHMS PEATbHBIX MPOIIECCOB U SBJICHUM, NPU PEIICHUH 3a1a4

U3 IpYrux y4eOHbIX IPEeIMETOB

YMeHHne onepupoBaTh MOHATUAMM: OINPEICIICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKA3BIBAHUS, IPUBOAUTH IPUMEPBl W KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBaAHUA U OTpHULIAHUA BBICKQ3bIBaHUI

YMeHue onepupoBaTh MOHSTHUSMU: HATypallbHOE YHCIIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JAETUMOCTb HATypaJlbHBIX YHCET, MPU3HAKU
JEeNMMOCTH, 1I€JI0€ YHUCJIO0, MOJYJIb 4YHcla, OObIKHOBEHHas ApoOb U
necsiTuuHasi poOb, CTaHAAPTHBIA BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UPpAlMOHANIFHOE YHUCIO, apu(MeTHYecKHil KBaJpaTHBI KOPEHB;
YMEHHE BBINOJHATH JIEHCTBUSL C  4YHCIaMH, CpaBHMBAaThb W
yIOPSAOYUBATh 4YHCIA, NPEACTABIATh YMCIA HAa KOOPAWHATHOM
OpsIMOM, OKPYIJIATH YHCA; YMEHHE JeNaTh MNPUKUIKY M OIEHKY

pe3yibTaTra BBIUMCIICHUH

YMeHue omnepupoBaTh MOHATHSAMH: CTEIEHb C LENBIM IOKa3aTelieM,
apumeTuyecKuil KBaJApaTHBIA KOPEHb, MHOTOWIECH, airedpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTEleHU
Oosbllle €IUHHUIBI; YMEHHME BBINOJHATH pPacd€Thl MO (opMmynam,
npeoOpa3oBaHusl LENbIX, JApPOOHO-PAlMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3jIoKEHHE MHOTOYJIEHA HAa MHOXUTENH, B
TOM YHCJIE C MHCHOJb30BaHHWEM (OpMyaT pa3HOCTH KBaJpaToB H

KBaapaTa CyMMBI U Pa3HOCTH

YMmenue ONCpHUPOBATH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIaTh JIMHEHHBIC W KBaJpaTHbIC YPaBHEHHS,
IPOOHO-PAIMOHANBHBIE YPaBHEHHUS C OJHOW IMEPEMEHHOW, CHCTEMBI
JIBYX JIMHEHHBIX YPaBHECHMI, JIMHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)K€HUsl pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBaTh NOHATUAMU: (QYHKIHNA, TpaduK QYHKINU, HYIH
GyHKIMH, MIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, YyObIBaHUS, HauOOJbllIee W HaUMEHbIlee 3HAYCHUS
byHKIMH; yMEHHE OTIepupOBaThH MOHATUSAMU: npsimast
MPONOPLIMOHAIBHOCTD, JUHEHHAsT (YHKUHMS, KBajpaTH4Has (QyHKIUS,
oOpaTHass TPOMOPIMOHAIBHOCTh, TMapadoyia, TUMepOosa; yMEHHUE
cTpouTh Tpaduku QyHKIIHUHA, UCTIOTB30BaTh TPAPUKHU JIJIS OTIPEICTICHUS
CBOMCTB MPOIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3a1ad U3 JPYrux
yu4eOHBIX TMPEAMETOB M pealbHOM JKU3HHM, YMEHHE BBIPAXKaTh

dbopMynamMu 3aBUCUMOCTH MEX 1Y BeTMUNHAMU

Ymenne OIIePUPOBATH TOHSATHSIMH: MOCJIEIOBATEIBHOCTD,
apudMeTHUecKass W~ TeOMETpHYecKas  IPOTPECCHH;  YMCHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEIOBATEILHOCTEH, (POPMYIIBI CYyMMBI U
o0mIero wieHa NMpH PelieHUH 3a7ad, B TOM YHUCIE 3a7ad U3 APYTHX

y4eOHBIX MIPEIMETOB U PeabHOM KU3HU

Ymenune pfuiaTth 3aaa4u pasHbIX THUIIOB (B TOM 4YHCJIE Ha IIPOLCHTHI,
JOJIHM M 4YaCTH, ABHMXKCHHC, pa60Ty, LOCHY TOBapOB U CTOUMOCTb
INOKYIIOK M YCJIYI', HAJIOT'H, 3a/la4i U3 obmactu YIIpaBJICHHUSA JIMYHBIMHA U
CEeMEHHBIMH (1)I/IHchaMI/I); YMCHHUC COCTaBJIATb BBIPAKCHMUA,
YpaBHCHHA, HEPABCHCTBA MW  CUCTEMbI IIO0 YCJIOBUIO  3a4ad4H,
HCCICA0BATh IMOJTYUYCHHOC PCHICHUC W OLUCHUBATH HpaBIIOHOI[06HOCTB

IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh NOHATHUAMM: GUrypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yrojl, MHOIOYTr0OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHUKH, MPSMOYTOJbHBIA TPEyrojbHUK,

MEauaHa, 6I/ICCCKTpI/ICB. N BBICOTA TPCYroOJIbHUKA, ‘leTBIpéxyTOJIBHI/IK,




napajjienorpaMM, pomMO, TNPSAMOYIOJbHHK, KBaJpar, Tparenus;
OKPY>KHOCTb, KpyT, KacarejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymeHue pemiath 3agadd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HH, Ha HAXOXKJEHHE TI'€OMETPUYECKUX BEIMYMH C MPUMEHEHUEM

M3yYCHHBIX CBOMCTB QUTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHITHSMHU: PABEHCTBO (uUryp, paBeHCTBO
TPEYroJIbHUKOB; IMapauIeIbHOCTh M TEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXIy TMPSAMBIMHU, TEPIECHIUKYISIP, HAKIOHHAs, MPOEKIIHS,
nogoOue Guryp, mog00HbIE TPEYTOJbHUKH, CHMMETPHUSI OTHOCUTEIHHO
TOYKA U TPSIMOM; YMEHHE DPAclOo3HaBaTh PaBEHCTBO, CUMMETPUIO M
nogoOue Quryp, mapayuieIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMbBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuMHA yrjla, CHHYC U KOCHHYC yIJIa TPEYroJIbHUKa), IJIOIIab;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl TEepUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, IJIMHBI OKPY>KHOCTH M IUIOIIATU Kpyra, oObema
IPSIMOYI'OJIBHOTO TapaJUIENICUIENa; YMEHHE NPUMEHATh NMPU3HAKU
PaBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHUKA,
teopeMmy Iludaropa, TpuroHomerpuueckue COOTHOLIEHUS ISt

BBIYMCIICHUS JUIMH, PACCTOSIHUH, TUIONIAJCH

12

YMenne wu3o0paxarh IUIOCKHE GUTYPBl W HX KOMOHWHAIWH,
NPOCTPAaHCTBEHHBbIE (QUTYPBI OT PYKH, C TOMOIIBI0 YEePTEKHBIX
WHCTPYMEHTOB M  AJIGKTPOHHBIX CPEJICTB TIO0 TEKCTOBOMY HIIH

CUMBOJIBHOMY OITMCAHUIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM IpAMOYTOJIbHAasA CHUCTCMa
KOOpJAUHAT; KOOpAHWHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BEKTOPA HA YUCJIO, CKAJIIPHOC ITPON3BCACHHNEC BCKTOPOB;
YMCHHUE HCIOJIB30BATb BCKTOPbI MU KOOPAWHATHI AJId NPCACTABJICHUSA
JAaHHBIX W pPCHICHUA 3a4a4, B TOM YHUCIC N3 IOPYIux y‘IC6HHX

MMpEeaAMETOB U peaanoﬁ KHU3HU

14

YMmenue ONICpHUPOBATH  IIOHATUSAMU: CTOJIOMKOBEIE U KPYI'OBbBIC
AuarpaMmel, Ta6.]'II/H_[LI, cpeaHee aqu)MeTqucxoe, MEauaHa,
HanOOJIbIIee U HAaMMEHBIIEE 3HAYCHHA, pa3dMax YHUCJIOBOTO Ha60pa;

YMCHHC H3BJICKATBh, HHTCPIIPETUPOBATDH u Hp606pa30BBIBaTB




UHPOpMALIMIO, TPEJCTABICHHYI0 B TaONUIIAX W Ha JMarpammax,
OTPAKAIOIIYI0 CBOMCTBA M XAPAKTEPUCTHUKHU pEabHBIX IPOLECCOB U
SIBJIGHUH; yMEHHE pACIIO3HAaBaTb W3MEHUMBHIE BEJIWYMHBI B

OKpYXKaloIlleM MHpPe

15

YMeHue onepupoBaTh IMOHATUSAMU: CIYYalHBIA ONBIT (CIy4alHbII
9KCIIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXOJ)
CIIy9alilHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pEellaTh
3a/la4yd METOJOM OpraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHHEM
IpaBWia YMHOXXEHHUS; YMEHHE OIICHMBAThb BEPOSTHOCTH PEATbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYXKalollleM MHpPe U B KHU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJBIIHNX YKCEI U €ro POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMmeHue BbBIOMPATh MOIXOJSAIIMA H3YYEHHBIM METOJd Uil pEelleHHs
3aJa4d, IPUBOJUTH NMPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HHU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBHIBAaTh OTAECIbHBIC BBIJAIOIIHECS  PE3YJIbTaTHI,
IIOJIy4YEHHBIE B XOJE Pa3BUTHA MAaTEMaTHKU KaK HayKH, IPUBOIUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITHM M UX aBTOPOB B OTEYECTBEHHOU

U BCEMUPHOM UCTOPHUH




HEPEYEHD 9JIEMEHTOB COJAEPKAHUS, ITIPOBEPAEMbBIX HA

OI'D 10 MATEMATHUKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbenble u nensie uncna. IIpu3Haku 1eIMMOCTH LEIIBIX YUCEI

1o OOBbIKHOBEHHBIE M JIECATHUYHBIE  JOpOOM, TMPOLIEHTHl, OECKOHEUHbIE
. MEPUOANUECKHUE TPOOH

13 Panmonaneupie umncna. ApudmeTndeckue omnepanuu ¢ parroHaIbHBIMU
' YUCIIaMU

14 JlelictButenbHbIe yucia. ApudMeTHUECKUE OTIEPAIMH C JACHCTBUTEIHHBIMU
. YUCIIaMU

Ls [IpubmmxkE€HABIC BBHIYMCICHUS, TPaBUJa OKPYTJIECHUs, MPUKHUIKA U OICHKA
. pe3yibTaTa BIYMCICHAN
2 AnreOpanvecKkre BEIPOKECHUS

2.1 bykBeHHBIC BRIpaKeHUS (BBIPAKCHUS C IEPEMEHHBIMH )

2 Crenens ¢ nensiM nokasareiaeM. CTENeHb C pallMOHAIbHBIM MOKA3aTeNeM.
' CBoiicTBa cTENIEHU

2.3 MHorouneHsl

24 AnrebOpaundeckas qpoob

”E ApubMeTnyecKuii  KOpeHb  HaTypajdbHOM  cTemeHu.  JleWcTBuUA ¢
. apumMeTHuyeCKUMHU KOPHIMU HATypaIbHOM CTETIEHU
3 VYpaBHEHHUS 1 HEpaBEHCTBA

31 Hensle u apoOGHO-panrioHabHbIE ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. YpaBHEHHI

32 Lensle n npoOHO-panrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
. HEpaBEHCTB

3.3 Pernrenne TeKCTOBBIX 3a0a4
4 Hucnossie NOCIEA0BATEIBHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 3a/1aHUS TIOCIIEIOBATENEHOCTEH




Apudpmernueckass W reoMmerpudeckas mporpeccur. Dopmyia CIOKHBIX

4.2
MPOIIEHTOB
) OyHKINUU
Oynknust, crmocoObl 3amanus (yaknuu. [padux  dyrxkuuun. OO6macTh
OTpeNeNeHnsT W MHOXECTBO 3HaueHWd ¢Qynkmmu. Hymu  Qyaxmum.
5.1 [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIWH.
MakcuMymMbl W MHUHHUMYMBI QyHKiuu. HaumOonpiiee w  HauMeHbIIee
3HaYeHHEe (PYHKIIUHN Ha IIPOMEKYTKE
6 KoopannaTs! Ha IPsIMOi U IIJIOCKOCTH
6.1 KoopnunaThas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI Ha IJIOCKOCTU
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl u ux cBOMCTBa
7.2 TpeyronpHuk
7.3 MHOTOYTOJIbHUKH
74 OKpYXHOCTh B KpyT
7.5 N3mepenune reoMeTpuiaecKux BETMIUH
7.6 BekTops! Ha TUIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr
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