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INHOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJIMH W3 OCHOBHBIX pa3[€iOB IIKOJbHON MaTE€MaTHKH,
UMEIOIIUI CBOEH IIeNIbI0 00ECTIeYnTh M3YyYeHHE CBOMCTB M pa3MepoB QUTyp, HX
OTHOLICHUH W  B3aUMHOE  pACIIOJIOKEHHUE, ONUPAcTCs Ha  JOTMYECKYIO,
JOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs I'€OMETPUM Ha YPOBHE OCHOBHOI'O
o01iero oOpa3oBaHusl 3aKJIIOYAETCS B TOM, YTO OOYy4arOUIUiiCs yUUTCS IPOBOAUTH
JOKA3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTHUYECKHE YMO3aKIIFOUECHHMS, JOKA3bIBATh
VCTUHHBIE YTBEPKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTJIMYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUS.

BTopoil 1enp0 H3yd4eHUs TEOMETPUU SBIIIETCA MCIIOJIb30BAHUE €€ KaK
MHCTPYMEHTA NP PEIICHUH KaK MaTeMaTU4YeCKHX, TaK M MPAKTHYECKUX 3aj]ad,
BCTpEYAIOIMXCS B pealbHOM >ku3HU. OOydvaromuiicsa JOJDKEH Hay4YUTbhCA
OIIpECIUTh T€OMETPUUECKYIO0 (PUTYpY, ONUCATh CIOBAMHU JAaHHBIA 4EPTEXK WM
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJOKOHHOIO Ka0enss wiu TpeOyemble pa3Mepbl rapaxka s aBTOMOOWIIAL.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENIbHAS JIMHUSA B MU3yYEHUU T€OMETPUHU.
[Ipu pemieHunu 3anad MPaKTUYECKOTO XapakTepa OOy4arOIIMUKCS YUUTCS CTPOUTH
MAaTEMaTUYECKUE MOJEIM pEalbHBbIX JKU3HEHHBIX CHTyalud, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBATHOCTD MTOJIYYEHHOT'O pE3yJIbTaTa.

KpaiiHe BaxXHO NOMYEPKUBATH CBA3UM TEOMETPUU C JPYTUMHU Yy4eOHBIMU
MpeAMEeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONPEAEICHUS T€OMETPUUECKUX PUryp
U TIOHSTUHM, TEMOHCTPUPOBATH NMPUMEHEHHE MOITYYEHHBIX YyMEHUH B (DHU3UKE U
TEXHUKEe. OTH CBA3M Hauboyiee SApPKO BHUAHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropay.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3lieiibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBOMcTBa», «l3Mepenue
F€OMETPUYECKUX  BEIUYMH», «JleKapTOBBI KOOpPAMHATHI HA  IUIOCKOCTH»,
«Bektopsy, «/IBrmkeHus maockocTiy, «[IpeodpazoBanust mogoous.

Ha uszyuenue yuebHnoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 vaca B Henmelw), B 9
Kjtacce — 68 4yacoB (2 4aca B HEJIEINIO).



COIEPKAHUE OBYYEHMUA
7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsiMas, OTPE30K, JIyd. YToJ. Busl
yriioB. BepTukanbHble H cMexHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEpIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypsl. OCHOBHBIE CBOIICTBA OCEBOW CHMMETPHH.
IIprmMepbl CUMMETPHH B OKPYXKAOIIEM MUDE.

OCHOBHBIE MOCTPOCHHSI C TOMOLIBIO LMPKYJIS W JUHEHKH. TpeyroiabHUK.
BricoTta, Mennana, OuccekTpuca, UX CBOWCTBA.

PaBHOOEApEHHBII M  PAaBHOCTOPOHHMUW  TpeyrojdbHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOrO TpeyroyibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M IPU3HAKH TapAJUIENIBbHBIX NPAMBIX. CyMMa yTIIOB TPEYTrOJIbHUKA.
BHemHue yriasl TpeyrojJbpHUKA.

[IpssmMoyrosibHbIN  TpeyronbHUK. CBONCTBO MENHMAHBl IMPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, TNPOBEAEHHOW K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
MIPSMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OOJIbLIEH CTOpPOHE TPEYroJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

['eomeTprueckoe MeCTO TOYEK. buHccekTpuca yrina W CEpeAUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacmoJIO)KEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexylias K OKPY>KHOCTH.
OKpy>XHOCTb, BIHCAHHAas B Yyroi. BnucaHHas M ONUCaHHAs OKPYKHOCTH

TPEYTOJIbHUKA.
8 KIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npusHaku U cBourcrBa. YacTHbie
Ciydau TapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoicTBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOHCTBA M IPU3HAKHU.
[IpsimoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TeopeMa O NPONMOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHAM TPEYTOJIbHUKA U Tpanenuu. LIeHTp macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunuent mnomodus. I[lpusHaku momooUs
TPEYroabHUKOB. [IpuMeHeHune nogo0us npu penieHuy NPpakTUIECKUX 3a1ad.



CpoiicTBa miomajaeld reomerpudeckux ¢uryp. PopMmynbl Ajid TUIOWIATU
TPEeYroJibHUKa, MapajuiesorpamMma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIaIeH
no1I00HBIX uryp.

Brruncnenue niomaaen TpeyroabHUKOB U MHOTOYTOJbHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penieHUH
NPAKTUYECKUX 33/1a4.

CHHYyC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MNPSAMOYTOJIBHOTO TPEYrOJIbHHUKA.
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO. TpUTOHOMETpUUECKUE (YHKIUU
yrioB B 30, 45 u 60°.

BrnucaHHble W UEHTpalbHBIE YIJIBI, YTOJ MEXIYy KacaTelbHOW M XOpIOil.
Yrael  Mexay XopaaMH M CeKyllMMHU. BriMcaHHble YW ONMCaHHBIE
YETBIPEXYTOJBHUKNA. B3auMHOE pacnosioKeHue HAByX OKpykHoctel. Kacanue

OKpykHOCTeH. OOI1IME KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mgo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIbI TPUBEACHUS.

Pemienne TpeyronpHUKoB. TeopeMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTUyecKUMX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, mnuHa  (MOOyidh)  BEKTOpa,  COHAMpABJICHHBIE  BEKTOPHI,
IIPOTUBOIOJIO)KHO  HANPABIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. PasioxeHune BEKTOpa IO ABYM
HEKOJUIMHEAPHBIM BeKkTopaMm. KoopaunaTel BekTopa. CKajgsipHOE IMPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOKICHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PAaBHEHUS NPSMOUN U OKPYKHOCTH
B KOOpPAMHATAaX, EPECEUCHUE OKPYKHOCTEU U MPAMBIX. MeToJ KOOpIHHAT U €0
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKU. JlmnHa OKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIyia, BBIUMCICHHE IJIMH AYr OKpyxkHocteil. Ilmomane kpyra,
CEKTOpa, CETMEHTA.

JIBKeHUs TUIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (d1eMeHTapHbIe
npeactasienus). [Tapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOEHHUS MPOrpaMMbl Yy4eOHOTO Kypca
«I"eomeTpus» XapakTepU3yrOTCs:

1) naTpuoTH4eckoe BOCIIMTAHME:

IPOSIBJICHMEM MHTEpeca K MPOLUIOMY M HAaCTOSIIEMY POCCHHUCKOU
MaTE€MaTUK{, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHMSIM  POCCUMCKHX
MAaTEMaTUKOB M POCCUMCKOW MAaTEMAaTUYECKOM IIKOJIbI, K HMCIOJIb30BAHUIO ITHUX
JOCTH)KEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpakIaHCKoOe ¥ JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O005S3aHHOCTEN I'pa)<IaHWHA U pealu3aliu ero
OpaB, NpPEJICTAaBICHUEM O MaTeMaTHYEeCKMX OCHOBaX (PyHKUIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBiI€HHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMs HAa MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW NpogecCHOHaNIbHON
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM HU
OCTPOEHUEM MHAMBHUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXICHUN, YMEHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOT0 MIO3HAHNS:

OpUEHTalMed B JIEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HayKh Kak cQepbl dYelloBeYeCKOn
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS WM 3HAYMMOCTH JJIA Pa3BUTHS IUBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEeMAaTHYECKOW KYJIbTYpOW Kak CPeCTBOM
MO3HAHHUS MHpA, OBJIAJECHHUEM MPOCTEHIIMMH HABBIKAMU HCCIEA0BATEIbCKOM
JESTEIbHOCTH;



6) ¢usnyeckoe BocnuTaHWe, (POPMHUPOBAHHE KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKUE 3HAHMS B MHTEpPEcax CBOETO
3I0pOBbSl, BEIEHUS  370pOBOrO0  oOpa3a  KU3HM  (3I0pOBOE  IUTAaHHUE,
cOamaHCUPOBAHHBIA PEXKUM 3aHATUH M OTIBIXa, peryisipHas ¢uznyecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcur, MpPU3HAHHEM CBOETO
[paBa Ha OLIMOKY U TAaKOT'O K€ IIpaBa JIPyroro 4elioBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUHU I PEIICHUS 3a1ay
B 00JacTH COXPaHHOCTH OKPYXKAaIoLIeH cpeabl, IMIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM HX BO3MOXHBIX IIOCJIEJICTBUN [Js1 OKpY’Kaloled Cpeibl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHNUS;

8) ajanTanusa K M3MEHAIIUMCS YCJIOBUSM COLMAIBHON M NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, ITOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JAEATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUThCA y OPYIHX JIOJEH, NpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHHMH, B TOM YHUCIE
(hopMynHpOBATH UIEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeQUUUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMBbIE pelIeHus U JeHCTBUA, (HOPMYIMPOBATh W OLIEHUBATh PUCKH U
MOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBIBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWA MEXKIy IOHATUAMH, (OPMYIHPOBATH
ompeneicHUs]  TOHATHH, YCTAHABIMBAaTh  CYIICCTBEHHBIH  TPHU3HAK
Kiaccupukanyuu, OCHOBAaHUS JUIsl OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, €IMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;



BBISIBIISITH ~ MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npotuBopeursi B (akTaxX, JaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JIeNnaTh BBIBOJABI C HCIIOJIH30BAHMEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTENIbCTBA MATEMATUUYECKUX YTBEPXKICHUM (TIpsIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSTENBHO HECJIOXHBIE T0Ka3aTelIbCTBa
MaTeMaThu4ecknX (akToB, BBICTpAWBaTh aAPTYMEHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOUpATh HamboNee TMOAXOMAIMMA C YIETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibckue AeiCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIIENI0BATEIbCKMM HMHCTPYMEHT IO3HaHUS,
(opMynIHpOBaTH BOIPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MpoldIeMy,
CaMOCTOSITEJIbHO YCTaHAaBJIMBAaTh HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJAUTH 10 CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE HCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSTENIbHO (OPMYJIMPOBaTh 00OOIIEHHSI U BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOIO HAOJIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, a TAaKKE BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOPMAIMH, JaHHBIX,
HEOOXOMUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpPATh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH
WH()OPMAITHIO PA3TUIHBIX BUIOB M (JOPM MIPEICTABICHHUSI,

BBEIOMpATh (OpMy TpencTaBieHus WHGOPMAIMM W  WLIIOCTPUPOBATH
peraemMbie 3aJayd  CXeMaMHd, auarpaMmamMu, HWHOW TpaduKol U HX
KOMOWHAIUSIMU;

OIICHWBATh HAA&KHOCTh HMH(POPMAIMHA IO KPUTEPHUSAM, NPEII0KCHHBIM
YUUTEIEM WM CPOPMYITMPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHuMKaTHBHBIC YHUBEPCAJbHBbIC yYeOHbIE 1eHCTBHA:

BOCIIpUHUMATDh U (bOpMYJ'II/IpOBaTB CYXKIACHUSA B COOTBCTCTBUU C YCIIOBHUAMU
H OCJIsIMHU O6IlIeHI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOIO TOYKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHMS MO XOJYy pEeUICHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe OOCYKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O00CYXK/1aeMON TEMBI,
npo0sieMbl, pelraeMon 3aJauu, BHICKA3bIBaTh UJECH, HAIICIICHHbIE HA MTOUCK
pEIICHHUs, COMOCTABISATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JAHaiiora, OOHapyKUBaTh pa3iNuude U CXOJCTBO IMO3WIIUN, B
KOPpEeKTHOM popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NOPEICTaBIATh  PE3yJbTAaThl  PEIICHUs 3a/1ayu, HKCIIEPUMEHTA,
HCCIIETOBaHMsI, TIPOEKTA, CAMOCTOSITENILHO BEIOUpATh (DOpPMAT BBICTYTIIICHUS
C YYETOM 3a7a4 NPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

MOHUMAThH M MCIOJB30BaTh MPEUMYIIECTBA KOMAHTHOW M WHIANBUAYATbHON
paboThI IPU PEIICHNN YYEOHBIX MaTeMaTHUECKHX 3a]1aY;

OPUHUMATh LEIb COBMECTHOM NEATENbHOCTH, IJIAHUPOBATh OpPraHMU3AIMIO
COBMECTHON paboThl, pacnpenensaTh BHUIbI padOT, JO0roBapUBaTHCA,
00CyXIaThb MPOLIECC U pe3yJbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOIeH;

y4yacTBOBaTh B TPyHmoBBIX (opmax paboTel (0OCyxIeHus, oOMeH
MHEHHUSIMH, MO3TOBbIE HITYPMBI U IPYTUE), BHIMOIHITH CBOKO YacTh PabOThI
U KOOPAMHHUPOBATb CBOMU JEHUCTBUS C JAPYTMMU WIEHaMHU KOMAaH]bI,
OILICHMBATh KAaueCTBO CBOETO BKJaJa B OOMIMN TPOAYKT MO KPHUTEPHUSIM,
chOpMyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Camoopranm3amnus:

CaMOCTOATENILHO COCTaBJIATH IUIAH, aJTOPUTM pEIICHUs 3aaud (UJIU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHPOBATh
BapUaHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIA HHTEJVICKT:

BIIAJIETh CITIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTara
pEIlIeHUs MAaTEMATUYECKOM 3a/1a4H;

NPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTH KOPPEKTHBBHI B JCSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIECSATEIBHOCTH MTOCTABIECHHOW LIENIU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHKCHHUS WM HEIOCTHUKCHUS IS,
HaXOJIUTh OIIUOKY, TaBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K kxoHiy oOyuenuss B 7 KJacce OOYYaIOIIMIICA TOMYYHUT CIEAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacro3naBaTh U3ydeHHbIE TE€OMETPUYECKHE (UTYpPHI, OIpEeNensaTh UX
B3aMMHOE pAaCIOJIOKEHUE, H300paXkaTh TE€OMETpHUYECKHE (UTYpPBHI, BBITOJIHATH
YepTEeKU IO YCIOBUIO 3aJaud. V3MepsATh JIMHEWHBIE W YTJOBbIE BEJIUYUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JIJTMH OTPE3KOB U BEJIUYUH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B
peanbHOM >KU3HH, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznnuarhk pazMepsl 3THX
O0OBEKTOB 110 OPSAJIKY BEJIMYUHBI.

CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd NPHU3HAKAMM PABEHCTBA TPEYIOJBHHUKOB, HCIIOJIIB30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

[IpoBOIUTH JTOTMYECKUE PACCYKIEHUSI C UCIIOJIB30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[Tonb3oBaThCAd NpH3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEACHHOW K  THIIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYrOJIbHHUKA, B PEIICHUN T'€OMETPUYECKUX 3aa4.

Onpenensats napamieabHOCTh OPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. OnpenensTe MapayuiebHOCTh MPSMBIX ¢ MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3agaun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS W HAXOAUTh YUCIOBbIE M OYKBEHHbIE 3HAYEHUS
YIJIOB B TEOMETPUYECKHX 3aladyax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTIOYTOJbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPECEUCHNH JBYX NapaJUIeNIbHBIX MpPsAMBIX ceKylled. Pemars npakTtudeckne
3a/1a4v Ha HaXOXJCHHE YIJIOB.

Bnanete MNOHATHEM TIe€OMETPHUYECKOT0 MECTa TOYEK. YMETh ONpenessiTh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN MEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUYECKUE
MECTa TOYEK.

DopMyJIHPOBaTh ONPENEIEHUSI OKPYKHOCTH W Kpyra, XOpAbl M JHaMeTpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3TU CBOMCTBA IIPU
pelIeHnH 3aaa4.

Bnanets NMOHATHEM ONHUCAHHOM OKOJIO TPEYrOJbHUKA OKPY>KHOCTH, YMETh
HaxoAauTh €€ ueHtp. [lonp3oBaThecs (akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPEeCEeKaroTCsd B OJHOM TOYKE, M O TOM, 4YTO CEPEIUHHBIE
NEPHEeHAUKYJISAPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Brnagets noHATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
NEPHEeHAUKYJIIPHOCTH KacaTeIbHOU U pajnyca, IPOBEIEHHOTO K TOUKE KaCAHMUS.



[Tosp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMUA HEPABEHCTBAMU, ITOHUMATh
UX NPAKTUYECKUI CMBICIL.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOCHUS C TOMOIIBIO LIUPKYJIS U
JIMHEWKH.

K kxoHiy oOyuenuss B 8 kJlacce OOyYalOIIMIICS TOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, HX DJIEMEHTHI,
[I0JI30BAThCS UX CBOWCTBAMM IPH PEILICHUH N'€OMETPUUECKUX 3a/1a4.

[TpuMeHsATH CBOMCTBA TOUKM NEPECEUEHMsT MEIUaH TPEyroybHHKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BnaneTe noHsATHEM CpeIHEN JIMHUU TPEYTOJIbHUKA U Tpamneluu, NPUMEHATh
UX CBOWCTBAa IIpUM PELICHWH TeOoMeTpuyecKux 3anad. [lomp3oBaTbes Teopemon
Qajieca 1 TEOPEMON O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUUIS PEILICHHUS
NPAKTUYECKUX 3a/]a4.

[IpuMeHsTh NMpU3HAKK MOA00US TPEYTrOJIbHUKOB B PEIIEHUHA I€OMETPHUUECKUX
3a/1a4.

[Tonb3oBatbess Teopemoil [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTudeckux 3aaad. CTpOWTh MaTEMaTUYECKYyH) MOJEIb B IMPAKTHYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete NOHATHSMU CHHYyca, KOCHMHYCa M TaHI€HCa OCTpOro yria
MPSIMOYTOJIBHOTO TPeyrojbHUKa. 110J1b30BaThCA 3TUMHU MOHATUSAMHU JJI PELICHUS
IPAKTUYECKUX 3a/]a4.

Bbruncnsate (pa3nuuHbMU COCO0AMHU) IJIOLAAb TPEYTOJbHUKA U TIOIIAIAH
MHOTOYTOJBHBIX  (GUryp (MOAB3ysCh, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOoTy4eHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

BrnageTts NOHATHSAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, YIVIAX MEXAY XOpAaMH (CEKYLIMMU) U YIJIE MEXIY
KAacaTeJIbHOM M XOPJIOW MPH PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

BnaneTe MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh MOJNy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaT€MaTHYECKHE
MOJEIIN IS 33/1a4 pPeaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEO0OXOAUMO,
KaJIbKYJIATOPOM).

K xoHiy oOydenuss B 9 kJacce OOydYarOIIUHCA TMOJYYUT CIEAYIONTUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JUYHBIE 3JEMEHTHl MPSIMOYTOJBHOIO TPEYrojbHUKA («pelieHue



IOPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C TOMOIIBIO KaNbKYJIATOPA) AJIUHBI
U YIJIbI JUIsl HETAOJIMYHBIX 3HAYEHUH.

[Tonp30Batbes (popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAXOXKJIEHUS COOTHOIIEHUH MEXAy TPUTOHOMETPUYECKUMU
BEIIMYMHAMHU.

Hcnonp30BaTh TEOPEMBbI CHHYCOB M KOCHUHYCOB JJII HAXOXKJICHUS Pa3TUYHbBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh WX MpU
pELIEHNN T€OMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH — mpeoOpa3oBaHHS — MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. [loap30BaThCS CBOMCTBAMH MOAOOUS IPOU3BOIBHBIX
Guryp, yMeTh BBIYHCIATH JJIMHBI U HAXOAWUTh YIIBl y TMOJOOHBIX (uryp.
[IpumeHsTh CBOWCTBAa MONOOMSI B NPAKTHUUECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMeEpPBI NOTOOHBIX (PUTYP B OKPY’KAIOILLIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MMPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM!.

[Tonb30BaTbcs BEKTOpamMH, MOHUMAaTh MX IE€OMETPUUECKUA U (PU3NUECKUIt
CMBICJI, NPUMEHATh UX B PEUICHMM TIE€OMETPUYECKHX U (U3MUECKUX 3aj]ad.
[TpuMeHsTH CKaIIipHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKJICHUS JIUH U YTJIOB.

[Tomp30BaTbCcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, TNPUMEHSTH €ro B
PEIICHNN TEOMETPUIECKUX U TPAKTHUECKUX 3a7ad.

Bnagerp MOHATHAMH TPAaBHJILHOTO MHOTOYTOJIBHWKA, NIUHBI OKPY>KHOCTH,
JUIMHBI AYTH OKPY’KHOCTH W PaJMaHHON Mepbl yria, yMETb BBIUUCIATH IUIOIIA]b
Kpyra u ero yacteid. [IpuMeHsTh nmosiydeHHble yMEHUS B MPAKTUYECKUX 3a/1ayax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHSATH ABUKEHUS
IJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[TpuMeHsTh TONydeHHBbIE 3HAHHUSA HA TPAKTHKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIEH JJIs 3a/1a4 PeajbHOW JKU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TPUMCHCHHEM IIOJ00MS W TPUTOHOMETPHUECKUX (YHKIUK (MOIB3YsACh, T
HEO00XO0JIUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo 1yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM uudposbie
Ne o/m P Kontpoabsnbie | IlpakTndeckue (wicpp )
NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ipocreitmme reomerpuyeckue GUrypst u
P . P duryp bubnnorexa [JOK
1 UX CBOMCTBA. MI3MepeHune reoMeTpuuecKkux 9 1
https://m.edsoo.ru/7f415e2e
BEJIMYUH
2 TpeyronbHUKH 15 2 bubmmorexa LIOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsiMbIE, CyMMa yIJI0B 14 | bubmmoreka [IOK
TPEYrojbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 2 | bubnuoreka [LIOK
[IOCTPOECHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHwue, 0000IIeHIE 3HAHUI 18 bubmmorexa [OK
https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




8 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHBIE
HanmeHoBaHMe pa3iesioB U TeM nu(poBbIe
Ne ni/m P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NPOrpaMmMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypcsl
b K
1 YeTbIpEXyroIbHUKI 10 1 nomotexa O
https://m.edsoo.ru/7f417¢18
[Inomane. Haxoxaenue mionianen
tat A i bubnuoreka [IOK
2 TPEYTOJILHUKOB U MHOT'OYT'OJIbHBIX (DUTYP. 9 1 1
https://m.edsoo.ru/7f417¢18
[Tnomaau nopo6HbIX GuUryp
3 Teopema [Iudaropa u Hauana 7 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
bu6nmmorexa [IOK
4 MIPOIOPLIMOHANIBHBIX OTPE3KaXx, MOJ00HbIE 15 1
https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
VYT1ubl B OKpy)KHOCTH. Brimcanusle u
5 OIHMCAaHHBIE YETHIPEX YT OJIbHUKH. 10 | bubmuoreka [LIOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
b K
6 [ToBTOpEeHME, 0600IICHNE 3HAHUI 17 nomorexa IO
https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 1




9 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpoasubie | IlpakTnuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypcsl
b K
1 BekTopsl 8 1 nbmmoreia O
https://m.edsoo.ru/7f41al2c
bubnuorexa [JOK
2 JlexapToBBI KOOPAMHATHI HA TUIOCKOCTH 7 1
https://m.edsoo.ru/7f41al2c
3 Tpuronomertpus. TeopeMbl KOCUHYCOB U 12 | bubnuorexa [LIOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOIBHUKH. JlJTMHA
4 OKPY’KHOCTH M IUIOIIalb Kpyra 8 1 bubmorexa HOK
by n If, pyr. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaaeit
bubnmorexka [IOK
7 1
> JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
6 ITpeoOpa3oBanue nogobus. Metpuueckue 6 | bubnnorexa [IOK
COOTHOILLIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHmE, 00001IEHNE, CUCTEMATH3AITUS 20 bu6nmorexka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




HOYPOYHOE INTAHUPOBAHUE

7 KIIACC
KosaunuyectBo yacos
Tun
Nen/m | Tema ypoka KonTpoJsbHbIe IMpakTuyeckune
Bcero YPOKa
padoTsbI padoThbI
HavanbsHple OHATHSA FrEOMETPUH 1
Touku, npsiMble, OTPE3KU 1
3 Jlyd u yron 1
4 PaBeHcTBO reomeTpuyeckux Guryp. 1
CpaBHEHME OTPE3KOB U YIJIOB
5 JlnuHa oTpeska 1
6 Enunanns! uzmepenus. MsmepurenbHbie 1
MHCTPYMEHTBI
7 I'panycnas mepa yria 1
CMexHbIe U BEpTUKAIbHBIE YITIbI 1
IlepnieHIuKysIpHBIE IPSMBIE 1
10 Ypok ?606H_IGHI/I}I U CUCTEMAaTH3aIu1 1
3HaHUN
11 KonTponbnas padota Ne 1 1 1
12 TpeyronbHuk 1
13 IlepBbIil IpU3HAK paBEHCTBA TPEYTOJIbHUKOB 1
Pemenue 3a1a4y Ha JOKa3aTEIbCTBO
14 pPaBEHCTBA TPEYTOJILHUKOB I10 IEPBOMY 1
MIPU3HAKY
15 [lepneHquKymsAp K OpAMON 1
16 Menuanbl, OMCCEKTPUCHI U BBICOTHI 1




TPEYrOJIbHUKA

Pemenue MMPAKTUYCCKUX 3a/1aq I10 TCMC

17 "MenuaHbl, OMCCEKTPUCHI U BRICOTHI 1
TpeyrojbHUKa"

18 CBoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
Pemenue npakTHueckux 3azad o Teme

19 "CBolicTBa paBHOOSAPEHHOTO 1
TpeyrojibHuKa"

20 Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB 1
Pemenue 3a1a4 Ha JOKa3aTeIbCTBO

21 paBEHCTBA TPEYTOJILHUKOB I10 BTOPOMY 1
MIPU3HAKY

22 Tpernii IpU3HAK paBEHCTBA TPEYTOJILHUKOB 1
Pemenue 3aa4y Ha JOKa3aTeIbCTBO

23 PaBEHCTBA TPEYTOJILHUKOB MO TPETHEMY 1
MIPU3HAKY

24 OKpyXHOCTb 1

)5 IlocTpoenue yria, paBHOTO JaHHOMY. |
[TocTpoenue OGucceKkTpuchl yria

2% ITocTpoeHne nepneHAUKyYISIPHBIX MPSMBIX. 1
[TocTpoenue cepeuHbl OTpe3Ka

7 Ypok 0000IIeHHS 1 CUCTEMATHU3AINH ]
3HaHUN

28 Kontponbras padora No 2 1

29 Onpenenenre napauienbHbIX MPSIMbBIX 1

30 IIpu3Haku napaaiebHOCTH ABYX MPSAMBIX 1

31 006 akcromax reoMeTpuu. AKCHoMa 1




napaJlyICJIbHBIX IPAMBIX

Teopemsl 006 yriax, 00pa30BaHHBIX IBYMS

32 NapajuIeIbHBIMU NIPSIMBIMU U CEKYILEN
Pemienue npakTuueckux 3a1ay 1o TemMe

33 "Teopembl 00 yriax, 00pa30BaHHBIX IBYMS
NapasieIbHBIMU MPSIMBIMHU U CEKYILIEH"

4 VYTIBl ¢ COOTBETCTBEHHO NMapauIeIbHbIMU
WM NIEPIEHIUKYIISIPHBIMU CTOPOHAMU

35 Ypok 00001IeHUS U CUCTEMAaTH3alUH
3HAHUU

36 KonTtponsHast padora Ne 3

37 Teopema o cymme yriioB TpeyrojibHHKa

18 Pemenue nmpakTuueckux 3aaad Mo TeMe
"Teopema 0 CyMMe yIJI0B TPEYroJIbHUKa"

39 OCTpOyroaBHBIH, IPAMOYTOJIBHBIN U
TYNOYTOJIbHBIN TPEYTrOJbHUKH

40 Teopema 0 COOTHOLIEHUSIX MEXKITY
CTOPOHAMHU U YIJIaMU TPEYrOJIbHUKA

41 HepaseHcTBO TpeyroiabHuKa

0 HexkoTopsie cBolicTBa 1 MPU3HAKT
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

13 IIpu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

m Pemenne npakTHueckux 3a1ad Mo Teme
"IIpsiMOyTONIbHBIE TPEYTOJIBHUKH"
PaccTositHue OT TOYKH 10 TPSMOM.

45 Paccrosinne mex iy napajuieabHbIMU

MpAMbIMHA




ITocTpoeHue TpeyroabHUKa 110 TPEM

46
3JIeMEHTaM

A7 Ypok 0000IeHNS 1 CUCTEMATHU3AINH
3HAHUU

48 Kontponbnas padora Ne 4

49 CBoiicTBa OMCCEKTPUCHI yTIIa

50 CBoiicTBa cepeJMHHOT O NePIEHANKYIIsApa K
OTpPE3KY

51 CBoiicTBa 1MaMETPOB U XOPJ OKPYKHOCTH

5 Pemenue npakTuueckux 3aaad Mo TeMe
"CBoiiCcTBa AMaMETPOB U XOPJ OKPYKHOCTH"

53 B3anMHoe pacnonoxeHue oKpy>KHOCTH U
npsiMoii. KacarenbHast K OKpYy>KHOCTH

54 Pemenue npakTHueckux 3a1a4 o Teme
"KacarenpHast K OKpYKHOCTH"

55 BrnncanHas oKpy>KHOCTb TPEYTOJIbHUKA

56 OnucaHHast OKPYKHOCTb TPEYrOJIbHUKA

57 durypsl, CHMMETPUYHbIE OTHOCUTEIIEHO
MIPSIMOU

58 OceBasi CHMMETpHS U €€ CBOWCTBA

59 Ypok 00001IeHHS 1 CUCTEMATHU3AINH
3HAHUU

60 KonTponbnas padora Ne 5
Ypoxk nosropenus no teme "[Ipocreiimmue

61 reoMeTpruecKue (PUTrypbl U UX CBOHCTBA.
N3mepenue reoMeTpu4ecKux BeaIuIuH"

62 VYpok nosropenus no reme "TpeyronpHukn"




63 VYpok noeropenus no reme "llapanienbubie |
NpsMbI€, CyMMa yTJIOB TPEYTroJbHUKA"

64 Ypok noBropenus 1o teme "OKpyKHOCTb U |
kpyr. ['eomeTpudeckue nocrpoeHus"

65 Pezeps 1

66 Pezepn 1

67 Pesepn 1

68 Pezepn 1

OBULIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




8 KVIACC

KoaudecTBO 4acoB

Tun
Nen/m | Tema ypoka KouTtpoJbHble IIpakTnueckue
Bcero YPOKa
padoTsbI padoTsbI
1 BaInyKJIb1ii MHOIOYT OJIBHUK 1
) YerbipexyroabHUK. CyMMa yIiioB |
BBIIYKJIOTO YEThIPEX YT OJIbHUKA
3 [Tapannenorpamm 1
4 [Ipu3Haku napasienorpaMmma 1
5 Tpanenus 1
6 CpenHsisi TUHUS Tpareluu 1
7 Teopema Daieca 1
8 IIpssmoyronbHUK 1
9 Pom0 u xBaspar 1
10 Pemenne npakTMueckux 3a1ad o Teme |
"YeTsIpexXyroiabHUKH"
11 LlenTpanpHas cummeTpus 1
2 Ypok (3606II.ICHI/I$I Y CUCTEMaTH3aIuU !
3HaHUI
13 Kontponbnas padora Ne 1 1 1
14 [ToHsiTHE TUTOIIA I MHOTOYTOJIbHUKA 1
1 ITmomaas kBagpara. [Lnomans 1
MPSIMOYTOJIbHUKA
16 IInomane napamwiesorpamma 1
17 Pemenne npakTHueckux 3a1ad o Teme |
"[Lnomans mapamienorpamMmma’




18

[Imomane TpeyroiabHUKa

Pemrenne IMPAKTUYCCKUX 3aJa4 I10 TEME

19 | |
[Imomane TpeyroibHUKa

20 [Tnomaap Tpaneuuu

)1 Pemenuie npakTHUeCKUX 3a/1a4 IO TEME
"[Lnomans Tpaneuuun"
Ypoxk - mpakTukyM o teme "Beraucienue

22 IJIOIAAEH TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB Ha KJieTyaToi Oymare"

23 Teopema [ucdaropa

24 Teopema, oOpatnast Teopeme ITudaropa
Pemenne npakTruueckux 3aad no Teme

25 | |

Teopema [Iudaropa

26 ®opmyna ['epona

7 Ypox 0000111eHNS U CUCTEMATHU3 LUK
3HAHUU

28 KonTposnbnas padorta Ne 2

29 [IponopunonansHeie oTpe3ku. OnpeneneHue
MOA00HBIX TPEYTOJILHIUKOB

30 OTHo1IeHNE TUTOMAAeH MOTOOHBIX
TPEYTOJbHUKOB
Pemenne mpakTHueckux 3aad no Teme

31 "OTHOLIEHUE IOIIAeN TOJO0HBIX
TPEYTOJIbHUKOB"

32 [TepBblit TpU3HAK OO0 TPEYTOIBHUKOB

3 Pemenue 3a7a4 Ha 10KA3aTENBCTBO MO TEME

"ITepBbIit TpU3HAK TIOIO0MS




TPEYroJIbHUKOB"

34 Bropoii npru3Hak nogo0us TpeyroJlbHUKOB

35 Pemenue 3a1auy Ha 10Ka3aTeNbCTBO IO TEME
"BTopoii mpu3HaK mogo0us TpeyroabHUKOB"

36 Tpetuii mpru3HaK 000U TPEYTrOJILHUKOB

37 Pemenue 3a1auy Ha 10Ka3aTeNbCTBO IO TEME
"Tperuil npu3HaK MOA0OHS TPEYTOJILHUKOB"

38 CpenHsis TuHus TpeyrojabHUKa

39 UYerbipe 3ameyaTenbHblE TOUKH
TPEYroJbHUKA

40 LenTp Macc TpeyronbHUKa

A1 [TponiopunoHaabHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

42 Merton nogo0ust B 3a/1auax Ha MOCTPOSHUE

3 CuHyC, KOCUHYC M TaHT€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

44 3HaueHUs CUHYCA, KOCUHYCa U TaHTeHca AJIs
yrioB 30*, 45* u 60*
Pemenue npaktuieckux 3agad o TemMe

45 "COOTHOIIEHHS MEX]Ty CTOPOHAMH U yIJIaMU
MIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA"

46 Ypok 00001IIeHHS ¥ CUCTEMATHU3AIHH
3HAHUU

47 KonTponbnas padota Ne 3

43 B3anMHOe pacrosioxeHue npsMon u
OKpYXHOCTHU

49 B3auMHoe pacrionoxxeHue aByx




OKPY’KHOCTEN

50 OO01ure KacaTenbHbIE IBYX OKPYKHOCTEHN

51 Pemenne npaktuyeckux 3aznad 1o Teme
"OOm1ue KacaTelbHbBIE IBYX OKPY>KHOCTEH"

52 ['panycHas mepa n1yru OKpyKHOCTU

53 Teopema 0 BOMCaHHOM yIJIe

54 Vb1, 00pa3oBaHHBIE XOpAAMH,
KacaTeJIbHBIMHU U CEKYLTUMHU
Pemenne npakTruueckux 3aiad no Teme

55 "Yrie1, 00pa3oBaHHBIC XOPIaMH,
KacaTeJbHbIMU U CeKyIuMu'"

56 BnucanHas okpy»KHOCTb

57 OnucanHast OKpY>KHOCTb

53 Ypoxk 0000111eHNS U CUCTEMATHU3 UK
3HAHUU

59 Konrtponbnas padora Ne 4

60 YPpOK MOBTOPEHUS 110 TEME
"YeTsIpexyroiabHUKH"
Ypoxk noBropenus o teme "llnomans.

61 Haxoxaenue miomazeil TpeyroJbHUKOB U
MHOTOYTOJbHBIX Guryp. [Tnomanu
no100HbIX (uryp"”

& Ypok nosropenus no teme "Teopema
[Tudaropa u Havyana TPUrOHOMETPUU"
Ypok nosropenus no teme "Teopema

63 ®daneca ¥ TeOpeMa 0 MPONMOPIIUOHATBHBIX

OTpe3Kax, MOI00HBIC TPEYTOJIbHUKHN"




Ypok nosropeHus no teme "Yrisl B
64 OKpY’KHOCTHU. Briucannble ¥ onucaHHble |
4eThIpeXyroiJbHUKHU. KacaTenbHble K
okpyxHocTtu. Kacanue okpyxnocreit"
65 Pesepn 1
66 Peseps 1
67 Pesepn 1
68 Pesepn 1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68




9 KJIACC

KoauuecTBO 9acoB

Ne Tun
/i Tema ypoka Beero KouTtpoJbHbIe IIpakTHuyeckune ypoKa
padoTsI padoThbI
IlonsiTre BekTOpa. PaBEeHCTBO BEKTOPOB 1
OTtkiaapiBaHUE BEKTOPA OT IAHHOM TOYKU 1
CymMma JIByX BEKTOPOB 1
4 3aKOHBI CI10KEeHUs BEKTOPOB. [IpaBuiio 1
napajieniorpaMma
5 CyMMa HECKOJIBKHX BEKTOPOB 1
6 Brruuranue BeKTOpoB 1
7 IIpou3sBeneHne BEKTOpa Ha YUCIIO 1
8 IIpuMeHeHNnEe BEKTOPOB K PEIIEHUIO 33/1a4 1
9 Ypok 0000111eHUs ¥ CUCTEMAaTU3AIH 3HAHU T 1
10 Konrtponsnas padora Ne 1 1
1 Paznoxxenne BekTopa o AByM 1
HEKOJJIMHEApHBIM BEKTOpaM
12 Koopaunats! BekTOpa 1
13 CBs13b MEXIYy KOOpJIMHATAMH BEKTOPA U 1
KOOpJAMHATaMM €ro Hayaja ¥ KOHLa
14 [Ipocreiimne 3a1a4m B KOOpAMHATAX 1
15 YpaBHEHHE JTMHUU HA IUIOCKOCTU 1
16 VYpaBHEHHE OKPY>KHOCTH 1 1
17 YpaBHeHHE NIpSIMON 1
18 Ypok 00001IeHus 1 CUCTEMAaTH3AINH 3HAHU T 1




19 KonTponbras padora Ne 2 1
CuHyc, KOCUHYC, TAHI'€HC, KOTaHT'€HC.
20 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1
DopmyIbl TpUBEICHUS
)1 @DopMyJIb 17151 BBIUKMCICHHS KOOPAUHAT 1
TOUKH
22 VYrnoBoii kKoahdULUEHT npsIMoit 1
23 Teopema o miiomanu TpeyrojbHUKa 1
24 Teopema cunycoB 1
25 Teopema KOCUHYCOB 1
26 Pemenue TpeyrosbHUKOB 1
27 Ypok 000011IeHHs ¥ CUCTEMATU3AIMH 3HAHUI 1
28 Kontponbnas padota Ne 3 1
29 W3mepurenbHble paboThI 1
30 VYron Mexay BeKTopaMu 1
31 CkassipHO€E IPOU3BEIEHUE BEKTOPOB 1
32 CkanspHoe pou3BeIeHUE B KOOPAUHATAX 1
3 CBoiicTBa CKaJIAPHOTO MPOU3BEICHUS |
BEKTOPOB
[IpaBunbHBIN MHOTOYroJIbHUK. OKPYXHOCTB,
34 ONMCaHHAas OKOJIO MPAaBUIILHOTO 1
MHOTOYTOJTbHUKA
35 OKpY>XKHOCTb, BIMCAHHAS B TPABUIIbHBII |
MHOT'OYTOJIbHUK
DopMyIibl J1sl BBIYUCICHUS II0IAAN
36 [IPAaBUJILHOIO MHOTOYTI'OJIBHUKA, €0 CTOPOHBI 1

U pajauyca BIINCAHHOW OKPYXHOCTU




37 ITocTpoeHne npaBUIbHBIX MHOTOYT OJIbHUKOB 1
38 JlnHa OKpY>KHOCTH 1
39 Pannannas mepa yria 1
40 [Tnomans kpyra 1
41 [lnomaae KpyroBoro cekropa 1
42 Ypok 000011eHUs 1 CUCTEMATH3AINH 3HAHU T 1
43 KonTponbnas padota Ne 4 1
44 OToOpakeHue MIOCKOCTH Ha ceOs 1
45 [ToHsiTHE ABUKEHUS TUIOCKOCTH 1
46 [TapannensHbIl IEPEHOC 1
47 [ToBopoT 1
48 [Tonsitue cummetpuu Guryp 1
49 [IpuMeHeHne NBUKEHNI K PEIICHHIO 33/1a4 1
50 Ypok 0000111eHUs ¥ CUCTEMATHU3AIH 3HAHU T 1
51 KontponbHas padora Ne 5 1
52 [IpencraBienue o nog0OHBIX GUrypax 1
53 ITo100HBIE MHOTOYTOJBHUKH 1
54 Teopemsl 0 mepuMeTpax U IUIOMAISMX 1
M0JTOOHBIX MHOTOYTOJIbHUKOB
55 I'omorerus. CBoiicTBa roMOTETUI 1
56 [Tono6ue mpon3BoIBHBIX GUTYD 1
57 [TpumeHeHue Mo100us K 10Ka3aTeIbCTBY 1
TEeopeM
58 [TpumeHeHne MoA00Hs K PEIISHUIO 3a/1a4 1
59 Ypok 000011eHNs ¥ CUCTEMATU3AINN 3HAHUI 1
60 Kontponbras padora Ne 6 1




61 VYpok nosropenus no teme "Bekrops!” 1

& Ypoxk noBropenus 1o teme " JlekapToBbl |
KOOPJAMHATHI HA TIOCKOCTH"
YPpoK OBTOpPEHUS 10 TEME

63 "Tpuronomerpusi. Teopembl KOCHHYCOB U 1
CUHYCOB. Pemienue TpeyrojibHUKOB"
Ypok noBropenus no teme "lIpaBunbHbie

64 MHOT'OYTOJIbHUKH. [[JTMHA OKPYKHOCTH U 1
JI01a s kpyra. Beruucnenue miomanein”

65 Ypok noBropenus o reme " JIBmkeHus |
JI0CKOCTH"
YPpok nOBTOpEHNUS 110 TEME

66 "[IpeoOpazoBanue mogoous. MeTpudeckue 1
COOTHOIIICHUS B OKPY>KHOCTH"

67 Pezepn 1

68 Peseps 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3YJIbTATHI 0CBOEHUS OCHOBHOIA
NPOBEPSIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 0011Ier0 00pa3oBaHus
pe3yJbTaTa
6 ['eomerpust
Pacrnio3HaBaTh M3y4yeHHblE reOMETpUYECKHe (DUTYPBI, ONPEACTATh MX
B3aMMHOE€ PpACIOJOXKEHHEe, H300pakaTb TreoMeTpudyeckue QUrypsl,
6.1 BBITIOJIHATh YEPTEXKH 10 YCIOBHIO 3amauyd. V3MepsTh JIMHEHHbIE H
YIJIOBbIE BEIMUYUHBIL. PemaTh 3a1a4 Ha BHIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB
Jenatb rpy0Oyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peanbHOW KM3HM, pa3MepoB NPUPOIHBIX OOBEKTOB. Pasznnuath
pasMepsl AITUX 0OBEKTOB IO MOPSAAKY BEIININHBI
6.3 CTpouTh 4epTeKu K FTeOMETPUUECKUM 3a/1auaM
[Tonp30BaThCsl MPU3HAKAME PABEHCTBA TPEYTOJILHUKOB, UCTIOIB30BAThH
6.4 NPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJbHUKOB MPH PEILICHUN
3a1a4
65 [IpoBOANTH  JIOTMYECKHE  PacCyXJIEHHs C  HCHOJIb30BaHUEM
' reOMETPHUYECKUX TEOPEM
[Tonp30BaThCst NpU3HAKaMU paBeHCTBa IPSIMOYTOITBHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEJUaHbl, MPOBEAEHHON K THIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUH F€OMETPHUUECKUX 3a1a4
OnpenensaTh MapaIeNbHOCTh MPSIMBIX C MTOMOIIBIO YTJIOB, KOTOPHIE
67 oOpaszyer ¢ HUMHU cekymias. OnpenensTh napaieIbHOCTh TPSMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHON HPSMOM 10 TOYEK
JIPYTor MpsSMOit
6.8 Pemiate 3a1aun Ha KieTyaToi Oymare
60 [TIpoBOANTH BBIYMCICHUS W HAXOAUTh UHCIOBbIE M OYKBEHHBIE

S3HA4YCHUA YTJIOB B TI'COMCTPUYCCKHUX 3aadyaX C HCIIOJIb30BaHUCM




CYMMBI YIJIOB TPEYTOJBHUKOB U MHOIOYIOJIbBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEUYCHUM JBYX MapaUICIbHBIX HPSMBIX

CCKYH_ICI‘/'I. PemraTs IMPAKTUYCCKUC 3aJa4l Ha HAXOXKACHUC YITIOB

BHaIIeTB IOHATUEM reoMETpUICCKOro MECTa TOYCK. YMmerhb

6.10 OmpeneNniaTh OUCCEKTPUCY yIyla W CEepPEeIUHHBIN MNEepHeHIUKYISp K
OTpe3Ky Kak FreOMETPHUECKHE MECTa TOUEK
®opMynuUpOBaTh OMPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl U
6.11 JMaMeTpa OKPY>KHOCTH, TOJb30BaThCS HX CBOWCTBaMHU. YMETh
MPUMEHSITh 3TH CBOMCTBA NP PELICHUH 3a7a4
Brnanets NOHATHEM ONHUCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e¢ TeHTp. l[loip3oBaThCcs (GakTamMu O TOM, YTO
6.12 OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEePECeKAI0TCs B OJHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC MEPIECHIUKYISIPHl K CTOPOHAM TPEYroJbHUKA
MePECEeKar0TCs B OJIHON TOYKe
Bnagerp moHsTHEM KacaTeabHOW K OKPY)KHOCTH, TIOJB30BaThCS
6.13 TEOPEMOM O TEPHEHAMKYJSIPHOCTM  KacaTelbHOM W paauyca,
MPOBEAEHHOTO K TOUKE KacaHus
614 [Tonp30BaTbcss MPOCTEHIIMMU T€OMETPUUYECKUMH  HEPABEHCTBAMH,
' MOHUMATh UX MPAKTUYECKUIA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUSI C TOMOIIBIO
. UUPKYJIA U JIMHEUKU
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NMPoBEPSIEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpust
61 Pacro3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
' MOJIb30BaTHCS UX CBOMCTBAMHU MPU PEIICHUH TEOMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOMCTBA TOYKHM IEPECEUEHUs] MEIUaH TPEYyrojbHUKA
' (ueHTpa Macc) B pelIeHUH 3a1a4
63 Brnanets moHATHEM CpelNHEW JWMHUW TPEYroJbHUKAa ¥ TpPareluu,

NPUMEHATh HUX CBOWCTBA NPH PEHICHUH TE€OMETPUYECKUX 3a/ad.




ITonb3oBatbea Teopemont Pajieca U TEOPEMOM O NMPONOPLIMOHAIBHBIX

OTPE3KaxX, IPUMCHATD UX IJId PCIICHHUA ITPAKTHUYCCKUX 3a4a4d

[IpuMeHsTH NpU3HAKKW 1OAOOUS  TPEYrojJbHUKOB B  PELICHUU

64 r€OMETPUYECKUX 3a/1a4
[Tonws3oBatbest Teopemoit [ludaropa s penieHus reoMeTpUUeCKuX U
65 IpakTH4ecKuX 3ahad. CTpouTh MaTEMATUYECKYI0 MOJEIb B
' MPAaKTUYECKUX 337a4ax, CAMOCTOSITENIBHO JIeJaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOILIUE JUIMHBI
Bragetes NOHATUSIMU CHHYCAa, KOCHHYCAa W TaHI'€HCa OCTPOro yria
6.6 MPsIMOYTOJIBHOTO TpeyrojbHuka. [lonb3oBaTbcs 3TUMH MOHATHSIMHU
JUISL pEeIlIEHUs] IPAKTUUECKUX 3a]1au
Boruucnate  (pa3iuyHbIME  crioco0aMu) IUIOMIAAL TPEYroJbHUKA U
67 IUIOIIAAX MHOTOYTONBHBIX (uryp (MOmb3ysch, TA€ HEOOXOIUMO,
' KanbKynaTopoMm). [IpuMeHsTh MoNydyeHHbIE YMEHHS B MPAKTUYECKUX
3ajavax
Bnaznerh NOHATUAMHM BOMCAHHOIO U IIEHTPAJIIBHOI'O YIJIa, UCIOJIb30BaTh
63 TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXay XOpAaMu (CEeKyIIHMHU) U
' yriie MEeXAy KacaTellbHOW M XOPAOW IMpPHU PELIEHUU T'€OMETPUUYECKUX
3aj1au
69 Bnagerb TOHATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH
' CBOMCTBA OMMCAHHOTO YETHIPEXYTOIbHUKA MIPU PELICHUH 3aa4
[IpumMeHaTh TIONyYeHHBIE 3HAHUS HA TPAKTUKE —  CTPOUTH
610 MaTeMaTUYeCKUe MOJAENU JUIsl 3aJad peajbHON >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOILIME BBIYMCICHHMS C TPUMEHEHHEM T[oja00us u
TPUTOHOMETPHH (TIOJIB3YSICh, I'/Ie HEOOXOAUMO, KAJIbKYJIITOPOM)
9 KITACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUSI OCHOBHOI
NPOBEPSIEMOro .
0o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJabTarta
6 I'eomerpust
61 3HaTh TPUTOHOMETpHUECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAMUTH C UX

MNOMOIINBIO PA3JIMYHBIC JBJICMCHTBI MPSAMOYI'OJIbHOTO TPCYTrOJIbHHUKA




(«pemieHne  HPSIMOYrOJBHBIX  TPeyroiabHUKOB»). Haxomuts (¢

MOMOIIIBIO KATbKYISATOPA) IUTHHBI M YTIIbI I HETAOJTUYHBIX 3HAYCHUI

6.2

ITosnb30BaTbes bopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JIJII HAXOXKICHUSI COOTHOILLICHHI

MCXKAY TPUTOHOMETPUYCCKUMU BCINMYNHAMU

6.3

Hcnonb3oBarh TEOpEeMbl CHHYCOB M KOCHHYCOB [UUISi HAaXOXKJECHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PElICHUE TPEYrOJIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1avd

6.4

Brnanerp moHATHSMH TpeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX
ayIeMeHTOB MoA00HBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOAOOHS
MPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH AJMHBI U HAXOIUTH YIJIBI Y
nogo0HbIX (uryp. IlpuMeHsTH CBOMCTBa MOAOOMS B MPAKTHYECKHX
3ajadyax. YMETb TPUBOJIUTH NPUMEpPHl TOJOOHBIX QuUTyp B

OKpYZKaromem MUupe

6.5

ITons30BaThCs TCOpEMaMH O IIPOU3BCACHHH OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPE3KOB CCKYIINX, O KBaJApaTe KacaTeJIbHOM

6.6

ITosnp30BaTbcs  BEKTOpaMH, IOHUMaTb HMX TI'E€OMETPUYECKHH U
¢u3NYEeCKUN CMBICH, TMPUMEHATh MX B PEIICHUH T€OMETPUUYECKUX U
¢usnueckux 3agad. [IpuMeHATH cKalipHOE MPOU3BEACHHUE BEKTOPOB

AJI1 HAXOXKACHUW UIMH U YI'JIOB

6.7

ITons30BaThCS MCTOAOM KOOpJAMWHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B

PEIICHUN TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aa4d

6.8

BJ'I&}IGTI) IIOHATUAMH MMPpaBHUJIBHOTO MHOTI'OYroJIbHHKaA, JJINHBI
OKPY’KHOCTH, IJIMHBI AYI'"M OKPYXHOCTH U paﬂHaHHOP’I MCpPBI yriia,
YMCETh BBIYUCIIATH IUIOMIAAbL Kpyra H €ro YacTeu. HpI/IMeH}ITB

MMOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3aJavdax

6.9

HaxonuTh ocu WM LEHTPhl CUMMETPUH (GUTYP, TPUMEHSTH IBUYKEHHS

IIJIOCKOCTH B IMMPOCTEMIIMNX CITyqastxX

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTh
MaTeMaTU4YeCKUe MOJEIU I 3a7a4 PEAJbHOW JKU3HU U IIPOBOIUTH
COOTBETCTBYIOLIIME BBIYMCICHHS C TPUMEHEHHEM T[oa00us u

TPUTOHOMETPUUECKUX (PYHKUMHA (MONB3YACh, TJ€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3J1eMeHT CO/lep:KAHUSA
6 I'eomerpust
HavanbHble nonsATHa reomeTpun. Todka, npsimasi, OTpe30K, JIyd. YTou. Buasl
6.1 yrioB. BeprukanbHele W CMexHbIE Yl buccekrpuca yrma. Jlomanas,
MHOTrOYrojbpHUK. [TapaniensHoCTs U NepIeHAUKYIIPHOCTD MPSAMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM  CHMMETPHH.
' [TpriMepsl cCUMMETPUN B OKPYKAIOILIEM MHUpE
63 OcHOBHBIE IIOCTPOEHHUS € NOMOULIBIO LUPKYJIS MU JUHEHKU. TpeyrojabHUK.
' BeicoTa, Mmennana, buccekTpuca, UX CBOUCTBA
64 PaBHOOepeHHbII W pPaBHOCTOPOHHMM  TpeyroiabHUKH. HepaBeHcTBO
' TPEYroJbHUKA
65 CpoiicTBa ¥ MNpPHU3HAKM PaBHOOEAPEHHOrO  TpeyrosibHuka. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CaoiicTBa U MPU3HAKU MapaJuIeNbHBIX NpsAMbIX. CyMMa YIJIOB TPEYrojJbHHUKA.
' BHemHue yrisl TpeyrojibHuKa
[IpsimoyronbHbIl  TpeyroabHUK. CBOMCTBO MeauaHbl MPSIMOYTOJbHOTO
67 TpeyrojibHUKa, MpoBeIEHHOM K rumoreHy3e. [lpu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsSMOYroiabHBINA TPEYTOJBHUK C YIJIOM B
30°
HepaBeHcTBa B I€OMETpPHHM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u OoJbliell  CTOpoHE
TpeyrojibHuKa. [lepneHaAuKyasp v HaKJIOHHAS
69 I'eomerprueckoe Mecto Todek. buccekTpuca yrima © - cepeaUMHHBIN
' NEPIEeHIUKYIIAP K OTPE3KY Kak TeOMETPUUYECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpAa U JUaMeTp, HUX CBOWcTBa. BzaumHoe
6.10 pacIioyio)KEHUE OKpYXKHOCTH M mpsMoi. KacarenpHas u  cekymas K
OKpPY’KHOCTHU
611 OxpyXKHOCTb, BIMCAHHas B yrosl. BrmucaHHas M omMcaHHas OKPYXHOCTH

TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsiemMblii 3J1eMEHT CO/Iep:KAHUSA

6 I'eomerpust

6.1 UYeteipéxyronpauki. [TapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpstmoyronbHUK, poMO, KBaApaT, UX MPU3HAKU U CBOWCTBA

63 Tpamneuus, papHoOOKas Tpanenus, €€ cBoiicTBa U npu3Haku. [IpsmoyronpHas
' Tpamnenus

6.4 Meron ynBoenus menuansl. llenTpanbnas cummerpus. Teopema PDaneca u
' TEeopeMa O MPONOPIIMOHATBHBIX OTPE3KAX

6.5 CpenHue TMHUM TpEYyroJibHUKA U Tpaneuunu. LlenTp macc TpeyroyiibHuKa

66 [Tonobue TpeyroabHUKOB, KodhduuueHt mnomodus. I[IlpuszHaku mnomoOus
' TpeyroiabHUKOB. [I[pumeHenne noo0us npu peleHuH MPaKTHIeCKUX 3314

67 @opmynbl A8 IUIOIIAAM TPEYrOJIbHUKA, TMapajuiejorpamMma, pomba U
' Tpaneuun

63 CpoiictBa momaaeil reomerpudeckux Quryp. OTHOIIEHHE IUIOIIAAEH
' noJ00HBIX (hUryp

69 Beruncnenue miomanei TpeyroabHUKOB U MHOTOYI'OJIbBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPAKTUYECKUX 3a]a4

CuHyc, KOCHHYC, TaHT€HC OCTPOrO YIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUUYECKOE  TOXKIECTBO.  TpUTOHOMETpUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

612 BrnucanHple M LEHTpAIBHBIE YIJbL, Yrojd MEXIy KacaTelIbHOW M XOPIOM.
' VYTrIbl MEXAY XOpIaMHU U CEKYIIUMU

6.13 BncanHble 1 OnMCaHHBIE YETBIPEXYTOJIbHUKH

614 B3anmHoe pacnonokeHne aBYyX OKpykHocTei. Kacanme oOkpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KJIACC




Kon

IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIeCTBO. POPMYJIIbI IPUBEICHUS
Pemenne tpeyronbHukoB. TeopeMa KOCMHYCOB U Teopema CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 337ad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue nmogoous. [Togo6ue COOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema 0 mpoU3BEIEHUN OTPE3IKOB XOP/, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEeKYILHX, TeOpeMa O KBaJipaTe KacaTelIbHOU
Bexkrop, umHa  (MOJYJIb) BEKTODA, COHAIIpaBJICHHBIE BEKTOPBI,
65 MPOTUBOMOJIOKHO HANpaBlICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONlE€pallii HaJ BeKTopaMu. Pas3iioxxeHue BekTopa 1o JIByM
HEKOJUTUHEAPHBIM BEKTOpam
6.6 Koopaunars! BekTopa. CkajiipHOE€ IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE JUIs
' HAXO0JICHUS JUTMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTU. YPAaBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAaX, [IepeceueHUue OKPYKHOCTEH U MPSAMBIX. MeToJ] KOOPIUHAT U €ro
MIPUMEHEHHE
6.8 IIpaBUIBHBIE MHOTOYTOJIBHUKU
69 Jnuna okpyxHocTH. ['pagycHas u paguaHHasi Mepa yria, BBIYUCIECHUE JUTUH YT
' OKPY>KHOCTEN
6.10 [Tnomans kpyra, cekTopa, cerMmeHTa
611 JIBuKeHHsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3neMeHTapHbIe

npezncrasienus). [lapannensHslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHON
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3ybTaTaM
0CBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarb IOHATHSAMHU: MHOXECTBO, ITOJAMHOXKECTBO,
Olepalyvy HaJ MHOXXECTBAMM;, YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh UX NPU PEUICHUU
3ajJjay; yMEHHE UCIOJIb30BaTh rpaduyeckoe MmpecTaBlieHue MHOXKECTB
JUISl OTIMCAHMS PEAJIBHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUH 33]1a4

U3 Ipyrux y‘IC6HLIX MpeaAMETOB

YMeHne onepupoBaTh MOHATUSAMH: OINpPEACIICHUE, akCMOMa, TEopeMa,
JIOKa3aTelIbCTBO; YMEHHE pPaclo3HAaBaThb WCTUHHBIE H  JIOXKHBIC
BBICKA3bIBaHUS, MPUBOAUTH IPUMEPHI W KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA 1 OTPULIAHUA BBICKA3BIBAaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTb HATYPAJIbHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, 11€J0€ YHCIIO0, MOAYJb 4HCa, OOBIKHOBEHHas ApoOb U
JecsiTUYHas JIpoOb, CTaHIAPTHBIA BUJ YMCIIA, PAllMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHCIO, apU(PMETHYEeCKUH KBAJApPaTHBI KOPEHB;
YMEHHME BBIOJHATH JEHCTBUS C  4YWUCIaMH, CpaBHUBaTh U
yHOpSAOYMBATh 4YMCIA, NPEACTABIATH YWCIA HAa KOOPAWHATHOU
IOpsIMOM, OKPYIJIATH 4HCIA; YMEHHE JeNaTh MNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHnue onepupoBaTh MOHATHUAMH: CTENEHb C LEIbIM IOKAa3aTelieM,
apu(METUYECKHI KBaJpaTHBIH KOPEHb, MHOTOWICH, aJlreOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEMEHHU
OOJBIIIE €NWHMIIBI, YMEHWE BBIMOJHATH pacdy€Tel 1O (opMyam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHHUI C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOMKHUTENH, B
TOM 4HCIE C WCIOJb30BaHHEM (OPMYNl Pa3HOCTH KBAApaTOB U

KBaapaTa CYMMBI 1 Pa3HOCTH

YMeHue ONEepUpOBaATh MMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JIMHEHHBbIE M KBAJApPATHBIC ypaBHEHMUS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM INEepEeMEHHOW, CHCTEMbI
JIBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYruX MpPeaMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAMHATHYIO
OpSAMYI0 ¥ KOOPAMHATHYIO IJIOCKOCTH JUIS M300paKEHUS PEIICHUH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATHAMU: (GYHKIUA, TpaduK QyHKIMH, HYINA
GyHKIHH, POMEKYTKH 3HAKOIOCTOSIHCTBA, POMEXKYTKH
BO3pacTaHus, YObIBaHUS, HauOOJbIIee W HAaWUMEHbINEE 3HAYCHHS
byHKIIH; yMEHHE OIIepUPOBAThH HOHSTUSMH: npsMast
IPONOPIHOHATIBHOCTD, JMHEHHAs (YHKIHS, KBaJApaTu4Has (QyHKIus,
oOpaTHas TPOMOPIMOHATLHOCTh, IMapaboma, runepbosia; yMeHUe
CTpOUTH rpaduKy (YHKIUH, UCIOIB30BaTh IPpaUKH ISl ONIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS PEIICHHUS 3a/1a4 U3 JAPYTHX
y4eOHBIX TPEIMETOB U pPEAIbHOW JKM3HHM; YMEHHE BBIPAXKaTb

dbopMyrIaMu 3aBUCUMOCTH MEXK]Ty BEJIMYUHAMHU

Ymenue OIIepUpOBATH HOHSATUSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmMeTHueckass M TeOMETpUYecKas  IMPOrpeccHH;  yYMEHHeE
UCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIbHOCTEH, (OPMYINIbI CyMMBI U
o011ero 4jeHa MpM peleHUM 3ajad, B TOM YHUCIe 3a7ad U3 APYrux

y4€OHBIX MPEIMETOB U PEATLHOMN KU3HH

YMeHue pemats 3a7aud pa3HbIX TUMOB (B TOM YHCJE HA MPOIICHTHI,
IO M YacTH, JBWXKEHHE, padoTy, IeHy TOBapOB MU CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 33J1a4¥ U3 00JIACTH YIIPABJICHUS JIMYHBIMU U
CeMeiHBIMU  (UHAHCAMH); YMEHHE  COCTABISTH  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA MW CHCTEMBI IO YCIOBHIO 3aJayu,
WCCIIEIOBATh TIOMYYEHHOE PEICHHE W OLIEHWBAThH MPaBIONOA00HOCTD

MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath NOHATUAMU: GUTYpaA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYrOJIbHUKH, NPSIMOYTOJBHBIM TpPEyrojbHUK,

MearaHa, OUCCeKTpHUca M BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJIbHHUK,




napajjiesiorpaMM, pomMO, TNPSMOYTOIbHHUK, KBajpaT, Tpameuus;
OKPY’KHOCTB, KPYI', KacaTejbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; ymMeHue pelarh 3aJauyd, B TOM YHCJIE U3 IOBCEIHEBHOMN
JKU3HHM, HA HAXO0XKICHUE ICOMETPUYECKMX BEIUYMH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB (puryp u pakroB

10

YMeHHne omnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYroJbHUKOB; MapaUICIbHOCTh M MEPIEHAUKYISIPHOCTh MPSIMBIX,
Yrod MEXIy TNpSAMBIMH, TIE€PIECHAUKYJSpP, HAKIOHHAS, IPOCKIIHA,
nogobue Gpuryp, noJoOHbIE TPEYrOJIbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM W NPSMOW; YMEHHE DPACIO3HABaTh PABEHCTBO, CHMMETPHIO U
nogobue Guryp, mapayuieabHOCTh M MEPHEHIUKYISIPHOCTD MPSIMBIX B

OKpYZKaromem MUupe

11

YMeHue onepupoBaTh MNOHATHSMM: JUJIMHA, PACCTOSHUE, Yol
(BenMuMHA yIia, CUHYC M KOCHUHYC YIJla TPEYTrOJIbHUKA), IUIOILAMb;
yYMEHHUE OLEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE MpUMEHATh (GOpMyJbl MEpUMETpa M  IUIOIIAIU
MHOI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajulefieNuIela; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS IS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IUIoIIaaci

12

YMenue wu300paxaTb IUIOCKHE QUIYphl M HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C MOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB 110 TEKCTOBOMY WU

CHUMBOJIBHOMY OIIMCAHUIO

13

YMmenune ONCprupoOBaThH TIOHATUSAMMU MMpAMOYTOJIbHAA cucreMa
KOOpJAUHAT, KOOpJAWHATHI TOYKHU, BCKTOD, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAIAPHOC MPOU3BCACHUC BCKTOPOB;
YMCHHE HCIOJB30BaTh BCKTOPBI U KOOPAWHATBI JJIA MPEACTABICHUSA
JaHHBIX W PCHICHHA 3aJa4, B TOM YHCIC H3 OPYIrux y‘Ie6HLIX

MPEIMETOB U PEaTbHOU KU3HU

14

YMeHue omnepupoBaTh IMOHSATUSMHU: CTOJNOMKOBBIE U  KPYTOBBIE
auarpaMMmbl, TaONMUIBL, cpeaHee  apudMeTHyeckoe, MeHaHa,
HauOoJblllee ¥ HauMEHbIIee 3HAYeHMs], pa3Max YHCIOBOro Habopa;

YMCHUC MU3BJICKATBh, HUHTCPHIPCTUPOBATH )51 HpeO6p8.30BBIBaTL




uHpOpMalIMIO, TPEACTABICHHYI0 B TaONuIaX W Ha JUarpaMmmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHHE PACIIO3HABATh W3MCHUYUBBIE BEIUYMHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO0.)
CIIy4aifHOTO ONBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIYYalHBIX COOBITHI B OIBITax C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHUE pellaTh
3aJjaud METOJIOM OPraHHW30BAHHOIO mepedopa M C HCHOJIb30BaHUEM
MpaBWJia YMHOXXEHHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEaATbHBIX
COOBITHI M SIBICHHM, MOHUMATh POJb MPAKTHYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPYKAIOIIEM MHPE H B IKU3HHU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN H €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMNA W3YYEHHBIM METOH AJii pelieHHUs
3a/1ayd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIUCHIBAaTh OTJENbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIydYeHHBIE B XOJI€ Pa3BUTHSI MAaTEMaTHKH KaK HAayKW, MPUBOIUTH
MpPUMEpPhl MATEMAaTUYECKUX OTKPBITHI M UX aBTOPOB B OTEUYECTBEHHOMN

Y BCEMHPHOHN UCTOPHUH




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kona IIpoBepsiemMblii 3J1eMeHT CO/lepsKaHUSs

1 Uucna v BBIYMCICHUS

1.1 Harypanbnsle u neinsie yncna. [IpusHaku 1e1MMOCTH LEIIbIX YUCel

12 OOBIKHOBEHHBIE M JIECATUYHBIE  JIpoOM,  HPOLEHTHI,  OECKOHEYHBIE
' Hepuon4ecKue 1poou

13 PanvonanbHple  uMcna.  Apudmerndeckue omnepauuM € palOHAIbHBIMU
' 4HCcIaMH

14 JlelicTBUTENbHBIE 4YKCIA. ApHU(QMETHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
' YHUCIIAMU

s [TpuGnuxEHHbIE BBIYUCIEHUS, IpaBUia OKPYIJICHHs, MNPUKHJIKA U OLEHKa
' pe3yJibTaTa BbIYHCICHUN
2 Anrebpanyeckue BbIpaKEHUs

2.1 BbykBeHHbIE BbIpaXKEHUS (BBIPAYKEHUSI C IEPEMEHHBIMH)

5y Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palMOHAIBHBIM I1OKa3aTelieM.
. CaoiicTBa cTeneHu

23 MHorousieHsl

24 Anrebpanueckas JpoOb

55 Apudmerndeckuii KOpEHb HaTYypaJIbHON CTEIIEHHU. HeicTBus c
' apu(pMeTHYECKUMH KOPHSAMH HaTypalbHOH CTEeNeHH
3 VYpaBHEHMSI U HEPABEHCTBA

31 ensie u apoOHO-panmoHaNbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
. YPaBHEHUU

30 Lensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a4a4
4 YucoBbIe OCIIENOBATEILHOCTU

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIEI0BATEIBHOCTEH

4.2 Apudmernueckass U reoMmerpuyeckass mnporpeccun. dopmyna  CI0XKHBIX




MPOLIEHTOB

5 OyHKIUU
OyHK1UA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  pyHkmuu. OoOmactsh
OIpeJIeJIEHUs] U MHOXKECTBO 3HaueHuil ¢pynkuuu. Hymu ¢ynkmuu. IIpomexyTku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl WU
MUHUMYMBI (yHKIMH. Haumbosbliee W HauMeHblee 3HaueHHE (QYHKLIUU Ha
MIPOMEXKYTKE
6 Koopaunats! Ha IpsIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha IIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBONUCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojpHUKH
74 OKpy>KHOCTb U Kpyr
7.5 N3mepenne reomeTpudecKkux BEINYUMH
7.6 Bexkrops! Ha TUI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Maremaruka. ['eometpusi: 7 - 9-e kitacchl: 6a30BbI ypOBEHb: yueOHUK; 14-¢
u3nanue, nepepadorannoe Artanacsit JI.C., byry3os B.®., Kagomies C.b. u ap.

Axumonepnoe o6mectBo «M3narensctBo «lIpocBemenne

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

Marematuka. 'eomerpus : 7 - 9 kitaccol : 6a30BBIM YPOBEHb : METOIMYECKOE
1mocobue K mpeAMETHOM JIMHUU yueOHUKOB 110 reoMmetpuu JI.C. AtanacsHa, B.®.
byry3osa, C.b. KagomuieBa u ap./ - 2-e usz., crep. - Mocksa : [Ipocseliienue,

2023. - 48 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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