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HHOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/JeloOB ILIKOJbHOW MAaTeMaTHKH,
UMEIOIIUI CBOEH IIeNIbl0 00ECTIeUnTh M3YyYeHHE CBOMCTB M pa3MepoB QUTyp, HX
OTHOLICHUH M  B3aUMHOE  pACIIOJIOKEHHUE, ONUPAcTCs Ha  JOTHYECKYIO,
JOKA3aTeJIbHYI0 JMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o0uiero oOpa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMUKCA YUYUTCS MPOBOJIUTH
JIOKAa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTh JIOTHUECKHE YMO3aKIIFOUECHHMS, JOKA3bIBATh
VCTUHHBIE YTBEPKIAEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHUTH
pacCyKJIeHHs «OT IPOTUBHOTO», OTJIWYaTh CBOMCTBA OT  IIPU3HAKOB,
(opMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoil 1enb0 W3yd4eHUs TEOMETPUU SBIISIETCA MCIIOJIb30BAHUE €€ Kak
MHCTPYMEHTA NP PEIICHWH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3aj]ad,
BCTpEYAIOLIMXCSI B pealbHOM ku3HU. OOydyaromuics JOJDKEH Hay4YUThCA
OIIpEeAEIUTh T€OMETPUUECKYIO0 (PUTYPY, ONMUCATh CIOBAMHU JAHHBIA 4EepTEX WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
ONTOBOJOKOHHOI'O Ka0enss wiu TpeOyemble pa3Mepbl rapaxka s aBTOMOOMIIAL.
DTOMYy COOTBETCTBYET BTOPAsi, BHIYUCIHUTENIbHAS JIMHUA B U3YYEHHH T€OMETPHH.
[Ipu pemieHuu 3anad NPaKTUYECKOTO XapakTepa OOyYaIOLIUICS YYUTCS CTPOMTH
MaTEMaTUYECKUE MOJEIM pEalbHbIX JKU3HEHHBIX CHTyalud, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTD MTOJIY4YEHHOI'O pE3yJIbTaTa.

KpaiilHe BaXHO NOMYEPKUBATH CBA3M TIEOMETPUU C JPYTUMHU Y4eOHBIMU
MpeAMeTaMi, MOTUBUPOBATH UCIOJIb30BATh OMPEIECICHHS T€OMETPUUECKUX (PUryp
U TIOHSTUHM, TEMOHCTPUPOBATH NMPUMEHEHHE MOJTYYEHHBIX YMEHUH B (HU3UKE U
TEXHUKEe. OTH CBA3M Hauboyiee SpPKO BHUAHBI B TeMmax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merong koopauHat» u «Teopema
[Tudaropay.

VYuebnslii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue Qurypsl M HUX CBOicTBa», «V3Mepenue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBBI KOOpPAMHATBI Ha  IUIOCKOCTW»,
«Bektopsy, «/IBrmkenus maockocTuy, «[IpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kacce
— 68 vacoB (2 yaca B Hefeno), B 8 kiacce — 68 yacoB (2 vaca B Henmelw), B 9
Kjacce — 68 JyacoB (2 4yaca B HE/IEINIO).



COIEPKAHUE OBYYEHUA
7 KIIACC

HavanpHble nonsTusa reomerpun. Touka, npsiMas, OTPE30K, JIyd. YToJ. Buasl
yriioB. BepTukanbHele H cMexHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  ¢urypsl. OCHOBHBIE CBOICTBA OCEBOW CHMMETPHH.
IIprmMepbl CHUMMETPHUH B OKPYXKAOIIEM MUDE.

OCHOBHBIE MOCTPOCHHSI C TOMOILIBIO LHMPKYJIS W JUHEHKH. TpeyroiabHUK.
Bricorta, Mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBIE M  PAaBHOCTOPOHHUW  TpeyrojapbHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOTO TpeyroyibHUKa. [lpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M IPU3HAKH TApAJUIENIbHBIX NPAMBIX. CyMMa yTiIOB TPEYTrOJIbHUKA.
BHemHue yriasl TpeyrojJbHUKA.

[IpssmMoyrosibHbI  TpeyronbHUK. (CBONCTBO MEIHMAaHBl IMPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA,  TNPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIbHBIN TPEYTONBHUK C yIJIOM B 30°.

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

['eomeTprueckoe MeCTO TOYEK. buHccekTpuca yrina W CEpEeAUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacmoJIO)KEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexylias K OKpPY>KHOCTH.
OKpy>XHOCTb, BIHCAaHHAas B Yyroi. BnucaHHas M ONUCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTBa. YacTHble
CiIydau TapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamemnusi, €€ CBOMCTBA M MPU3HAKH.
[IpssmoyroJyibHas Tpaneuus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUH TPEYTOJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3QdummueHnt mnomodus. [IpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noo0ust Npu pelieHuy MPakTUYECKUX 3a/1ay.



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

Briuncnenne nmiuonaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

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

CHHYyC, KOCHHYC, TAHI'€HC OCTPOIO yIJla MNPSAMOYTOJIBHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHOMeTpudecKkue G(yHKIUU
yrioB B 30, 45 u 60°.

BrnicanHble ¥ LEHTpalbHBIE YIJIbI, YIOJ MEXIYy KacaTeJIbHOW M XOPAOM.
Yrael  Mexay XopaaMd M CeKylUMMHU. BriMcaHHble YW ONMCaHHBIE
YETBIPEXYTOJBHUKNA. B3auMHOE pacnosioKeHue HAByX OKpykHocrel. Kacanue

OKpykHOCTEH. OOIIME KacaTeIbHbIE K ABYM OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pewienne TpeyroapHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mpakTMUeCKMX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOM3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacATEIbHOM.

Bektop, miuHa  (MOOyidh)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
IIPOTMBOIOJIO)KHO  HANPaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. PasimoxeHne BEekTOpa IO ABYM
HEKOJUIMHEAPHBIM BeKkTopaMm. KoopaunaTel BekTopa. CKajlspHOE IMPOU3BEIAECHUE
BEKTOPOB, MPUMEHECHUE ISl HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTH. Y PAaBHEHUS NPSAMOU U OKPYKHOCTH
B KOOpPAMHATAaX, NIEPECEUCHUE OKPYKHOCTEU U MPAMBIX. MeToJ KOOpIHHAT U €0
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYroOJIbHUKU. JlmnHa OKpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yIya, BBIUMCICHHE IJIMH AYr OKpyxkHoctei. [lmomanes kpyra,
CEKTOpa, CETMEHTA.

JIBKeHUs TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (dreMeHTapHbIe
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
MAaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KCHMSIM  POCCHUICKHX
MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJBI, K HCIIOJb30BAHUIO JTHX
JOCTH)KEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakIaHCKoOe ¥ JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O00S3aHHOCTEN I'pa)<1aHWHA U pealu3aliu ero
OpaB, MpPEJICTAaBICHUEM O MAaTeMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B AECSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBiI€HHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KM3HU ISl YCHEUTHOW MpO(ecCHOHAIbHOU
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETHUYECKOMY BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PEUICHHM, pacCyX JACHUW, YMEHUIO BHUAETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOT0 MIO3HAHNS:

OpUEHTalMed B JIEATEITbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJOBEKa, MPUPOJBI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOW HayKh Kak c@epbl dYeloBeYeCKOn
NEeSATEIBbHOCTH, TANOB €€ Pa3BUTUS W 3HAYUMOCTH JJIA Pa3BUTHS IIMBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MAaTEMAaTHYECKOW KYJbTYpOW Kak CPeICTBOM
MIO3HAHHUS MHpA, OBJAJCHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NESTEIbHOCTH;



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

TOTOBHOCTBIO TPHUMEHATh MaTEMAaTUYECKUE 3HAHMsS 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 TAKOT'O K€ IIpaBa JIPyroro 4YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHUE:

OpUEHTalMel Ha TPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUHU I PEIICHUS 3a1ay
B 00JacTH COXPaHHOCTH OKPYXKAaIoLIeH cpeabl, IMIaHUPOBAaHUS TMOCTYNKOB U
OLICHKM MX BO3MOXKHBIX IOCIEACTBUN I OKPYXKAIOIIEW Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOOIJIEM U IMyTeH X PEeLeHUs;

8) ajanTanusa K M3MEHAIIUMCS YCJIOBUSM COLMAIBHON M NMPHUPOIHOM
cpenbl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPEAEIEHHOCTH, ITOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO IEATEIBHOCTh, B TOM YHUCIIE
YMEHHUE YUUThCA y OPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW IESATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHHWH, B TOM YHUCIE
(bopMynMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMITETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTHPOBATH
MIPUHUMAEMBbIE pelIeHUus] U JeUCTBUA, (OPMYIUPOBATh U OLIEHUBATh PUCKU HU
MOCJENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHBbIC YHUBEPCAJbHbIC YUeOHbIC 1eHCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBIABJSITH M XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKK MATEMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWA MEXKIy IOHATUAMH, (OPMYIHPOBATH
OompenecHUsT  TOHSITHH, YCTAHABIMBAaTh  CYIICCTBEHHBIH  IPHU3HAK
Kiaccuukanyuu, OCHOBAaHUS JUIsl OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHUS:
VTBEPAWTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHEIE,



BBISIBIISITH ~ MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npotuBopeursi B (akTaxX, JaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUHH;
JenaTh BBIBOJBI C HCIIOJIH30BAHMEM 3aKOHOB JIOTWKH, ACTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTENIbCTBA MATEMATUUYECKUX YTBEPXKICHUM (TIpsIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSATENILHO HECIOXKHBIE JOKa3aTelIbCTBa
MaTeMaThu4ecknX (akToB, BBICTpAWBaTh aAPTYMEHTAIUIO, TPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO pelieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEILICHMs, BBHIOMpPATh HauboJee NOAXOIAIMNA C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarejibCKue AeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIIENIOBATEIbCKUM HMHCTPYMEHT IO3HaHUS,
(opMynIHpOBaTH BOIPOCH], (UKCUPYIOLIME MPOTUBOpPEUHE, MpolIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBAaThb HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIUIO, MHEHHUE;

OPOBOJUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE HCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0i;
CaMOCTOSTENIbHO (OPMYJIMPOBaTh 000OIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
NpOBEAEHHOIO HAOIIOACHUS, MCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIIBUIaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAIIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOWpATh, aHAJU3UPOBATh, CUCTEMATU3MPOBATH W HHTEPIPETHPOBATH
UHGOPMAITUIO Pa3TUIHBIX BUIOB M (JOPM IIPEICTABIICHHUSI,

BBIOMpATh (OpMy TpencTaBieHus WHGOPMAIMKM W  WLIIOCTPUPOBATH
peraemMbie 3aJayd  CXEeMaMHW, [auarpaMmamMu, WHOW TrpaduKod U UX
KOMOWHAIUSIMU;

OIICHMBATh HAA&KHOCTh HWHPOPMAIMHA IO KPUTEPHUSAM, NPEII0KCHHBIM
YUUTEIEM WM CPOPMYIMPOBAHHBIM CaMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC yYeOHbIE 1eHCTBHA:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHUSIMHU
U 1eJIAMU OOLIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHMS MO XOJYy pEeUICHUs
3a/1ayu, KOMMEHTHUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B XOJIe OOCYKJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O00CYXK/1aeMON TEMBI,
npo0sieMbl, pelraeMon 3a/1au, BHICKAa3bIBaTh UCH, HAIICICHHbIE HA TTOMCK
pEIICHMs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JAHAaNiora, OOHApyKUBAaTh pa3iHuMe M CXOACTBO MO3MIIHM, B
KOPpEeKTHOM popMme hopMyaupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NOPENCTaBIATh  PE3YJNbTAaThl  PEIICHUS 3a/1a4u, AKCIIEPUMEHTA,
HCCIIETOBaHMsI, TIPOEKTA, CAMOCTOSITENILHO BEIOUpATh (DOpPMAT BBICTYTIIICHUS
C YYETOM 3a7a4 NPE3EHTALMH U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh M WCITOJIB30BaTh MPEUMYIIICCTBA KOMAHAHOW ¥ WHIWBHIyaTbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM AESITENbHOCTH, MJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensarb BHAbI pabOT, JAOroBapUBATHCH,
00CYXIaTh MPOLIECC U pe3yJbTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIO/IeH;

y4yacTBOBaTh B TPyHmHoBbBIX (opmax paboTel (0OCyxIeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOIHATH CBOIO YacTh PabOThI
U KOOPJUHHUPOBATH CBOU JIEUCTBUS C JPYrUMU 4YJIC€HAMU KOMAaH]IbI,
OILICHMBATh KAaueCTBO CBOETO BKJaJa B OOIMIMH TPOAYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Camoopranusamnus:

CaMOCTOATENILHO COCTaBJIATH IUIAH, aJTOPUTM pEIICHUs 3aaud (UJIU €ro
4acTh), BBIOMpaTh CHOCOO pElIeHUS C YYETOM HMMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHUPOBAThH
BapUaHTHI pelIeHU# ¢ y4€TOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIIUOHATbHbIA HHTEJJICKT:

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

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHTH KOPPEKTHBBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBUE PE3YJIbTATA JIECATEIBHOCTH MTOCTABIEHHOW LIENIU U
YCIIOBUSIM, OOBSCHATH NMPUYUHBI JTOCTHKCHUS WM HEIOCTHUKCHUS I1IETH,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATbBI



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

Pacmo3naBaTh W3y4eHHBIE TEOMETpHUYECKHE (QUTYPBI, ONPENeNsiTh WX
B3aMMHOE pAaCIOJIOKEHUE, H300paXkaTh TE€OMETpHUYECKHE (UTYpPBHI, BBITOJIHATH
YepTeKU MO YCJIOBUIO 3adaud. V3MepsATh JUHEWHBIE W YTJIOBBIE BEIUYUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JIJTUH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyi0 OLEHKY JIMHEMHBIX M YTIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOM >KU3HH, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznnuarh pa3Mepsl 3THX
00BEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4EPTEXKH K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCA MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
MIPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOANTE JTOTMYECKUE PACCYKIECHUSA C HCIIOJIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM  MEAMAaHbl, TMPOBEAEHHOM K THUIOTEHY3€  MOPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEICHUN T€OMETPUUYECKUX 3aa4.

Onpenensats napamieabHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT
¢ HUMH cekymasa. OnpenensaTe napajuiebHOCTh MPSMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemats 3agaun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYMCIICHUS W HAXOJUTh YWCIOBbIE M OYKBEHHbBIC 3HAYCHHS
YIJIOB B TEOMETPUYECKHMX 3aladyax C HCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYrOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpU
NEPECEUEHNN JIBYX MAapaJJIEIbHBIX MNPSAMBIX CeKylled. PemaTe mpakTHYecKue
3a/1a4M Ha HAXOXKJECHUE YTIIOB.

Bianerp NMOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMEThb ONPEACITh
OMCCEKTPHUCY yIJla U CEPEIMHHBIN NEPHEHANKYJIISAP K OTPE3KY KaK T€OMETPUUYECKUE
MecTa TOYEK.

@opMynUpOBaTh OMNPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYHOCTH, MOJIb30BAThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBOMCTBA MPU
pelIeHnH 3aaa4.

Branerh mMoHSATHEM OINMHMCAHHOM OKOJIO TPEYrojbHUKA OKPY>KHOCTH, YMETh
HaxonuTh €€ meHTp. [lonmp3oBarbes dakTamMu O TOM, YTO OHMCCEKTPHUCHI YTIIOB
TPEYroJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEpEIAUHHBIC
NEPNEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOYKE.

Biiasetb NOHATHEM KacaTeNIbHOM K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
NEPNEHIMKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.



[Tosnp30BaThCA MPOCTEUIIMMHU T'€OMETPUYECKUMH HEPABEHCTBAMU, IIOHUMATh
UX NPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHSI C TOMOILBIO IUPKYJISA U
JIMHEWKH.

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

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
[I0JI30BATHCS UX CBOMCTBAMU IPH PELICHUM F'€OMETPUYECKHUX 3a/1a4.

[TpuMeHsATh CBOICTBA TOUKM NEPECEUEHMs] MEIUaH TPEyroibHHKA (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BnaneTe noHsATHEM CpeIHEN JIMHUU TPEYTOJIbHUKA U Tpamneluu, NPUMEHSAThH
UX CBOWCTBA IIpU PELICHUH T'eOMETpUYECKHUX 3anad. [lomp3oBaTbes Teopemon
Qajieca 1 TEOPEMO O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUISl PEILICHUS
NPAKTUYECKUX 3a/]a4.

[IpuMeHsTh NMpU3HAKK MOA00US TPEYTrOJIbHUKOB B PEIIEHUHA I€OMETPHUUECKUX
3a1ad.

[Tone3oBatbess Teopemoit Iludaropa s pemieHUs TIeOMETPUUECKUX U
npakTUdeckux 3axad. CTpPOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATENIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIVHBI.

Brnanerp TNOHATHMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yrIJa
MPSAMOYTOJIBHOTO TpeyrojbHuKa. [10J1b30BaThCA 3TUMHU MOHATUSAMHU JJI PELICHUS
IPAKTUYECKUX 3a/]a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIaAb TPEYroJIbHUKA U IJIOLIaAN
MHOTOYTOJBHBIX  (GUryp (MOAB3ysCh, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHATh MOoTy4eHHbIE YMEHUS B IPAKTUYECKHX 3a/1ayax.

BrnageTts NOHATHSAMM BIHCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX yIWaX, YIVIAX MEXIY XOpJAaMHU (CEKYIIHMH) U yIJIe MEXIY
KAacaTeJIbHOM M XOPJIOW MPH PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOIbHUKA MIPU PEILICHUH 3a/1a4.

[IpuMeHATh MONy4YeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN IS 33/1a4 pPeaibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNpUMEHEHUEM TMOoAOOUsS M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEO0OXOAUMO,
KaJIbKYJIATOPOM).

K xoHiy oOydeHuss B 9 kJacce OOydYarOIIUHCA TMOJYYUT CIEAYIOIIUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (QYHKIUM OCTPBIX YIJOB, HAXOAUTh C HX
[OMOIIbIO PA3JIUYHBIE BJEMEHTHl IMPSMOYIOJIBHOIO TPEYroJIbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KANbKYJIATOPA) AJIUHBI
U YIJIbI JUIsl HETAOJIMYHBIX 3HAYEHUH.

[Tonp30Batbes (hopmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUISI HAXOXKJIEHUS COOTHOIIEHUH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0KICHHS pa3IMYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), MPUMEHATh WX MpU
pELIEHNU T€OMETPUUYECKUX 3a/1ay.

Brnagete moHsATHMSAMH — npeoOpa3oBaHUS — MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (puryp. [loap30BaThCS CBOMCTBAMH MOAOOUS IPOU3BOIBHBIX
(Guryp, ymeTb BBIYUCIATH [JWHBI W HAXOAUTh YIIbl y MNOAOOHBIX QUrYp.
[IpumensTh CBOWCTBAa MOAOOMS B NPAKTHUUECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMeEpBI NOTOOHBIX (PUTYP B OKPY’KAIOILEM MUPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMAaTh MX I€OMETPUUECKUA U (PU3UUECKUIt
CMBICJI, NPUMEHATh UX B PEUICHMM TE€OMETPUYECKHX U (U3MUECKUX 3aj]ad.
[IpuMEHATh CKAJIIPHOE NPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tonb30BaTbCA METOJAOM KOOPJIMHAT HA IUIOCKOCTH, HIPHUMEHSTh €ro B
pELIEHUH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Bnanets NOHATHSMHU NMPAaBUIBHOIO MHOTOYTOJIBHHKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH W PaJMaHHON MEphl yIria, yMETh BBIYUCIIATH ILJIOLIAIb
Kpyra u ero yacteil. [I[puMeHsITh NoJydYeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

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

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENIN JUIS 3a/1a4 peaibHOW JKM3HU U MPOBOANTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C NpPUMEHEHUEM MOJ00us M TPUTOHOMETPUUECKHX (YHKUUH (MONb3ysCh, I1€
HEO0OXO0IUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacoB 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 [TapannenbHble 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 TPEYTOJIbHUKOB 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 OTPE3Kax, MOJ00HbIE 15 1
https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
VYT1u1bl B OKpY)KHOCTH. Brimcanuble u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 10 | bubmuoreka [LIOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEN
b K
6 [ToBTOpeHme, 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 TUIOIIa/lb Kpyra 8 1 bubmorexa HOK
by n Hu pyre. 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
COOTHOILEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000MIEHNE, CUCTEMATH3AITUS 20 bu6nmorexka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnunuyectBo yacos
Tun
Nen/m | Tema ypoka KouTtpoJbHbIe IMpakTuyeckne
Bcero ypoka
padoThI padoThI
1 HauanbHbie MOHATHS TEOMETPUHN 1
Touku, npsiMbIe, OTPE3KU 1
3 JIy4y u yron 1
4 PaBeHCTBO reomMeTpruecKux GUryp. |
CpaBHEHHE OTPE3KOB U YIJIOB
5 JlnunHa oTpeska 1
6 Enununel uzmepenns. M3amepurensHele 1
MHCTPYMEHTBI
I'panycnas mepa yrna 1
CMexHbIE ¥ BEpTHUKAIbHBIE YITIbI 1
IlepnieHIUKyISIpHBIE IPSMBIE 1
10 Ypok 00001IeHHS 1 CUCTEMATH3AINH |
3HaHUN
11 Konrtponsnas padora Ne 1 1 1
12 TpeyronbHuK 1
13 [IepBblil npU3HAK paBEeHCTBA TPEYTOJbHUKOB 1
Pemenue 3aia4 Ha JOKa3aTeNbCTBO
14 pPaBEHCTBA TPEYTOJIBHUKOB I10 IEPBOMY 1
IIPU3HAKY
15 [TepnienguKymsp K IpMOi 1
16 MenuaHbl, OUCCEKTPHUCHI U BBICOTHI 1




TPEYrOJIbHUKA

Pemenue MMPAKTUYCCKUX 3a/1aq I10 TCMC

17 "MenuaHbl, OMCCEKTPUCHI U BBICOTHI 1
TpeyrojbHUKa"

18 CBoiicTBa paBHOOEAPEHHOT'O TPEYTOJIbHUKA 1
Pemenue npakTHueCKuX 3a/1a4 110 TEME

19 "CBolicTBa paBHOOEAPEHHOTO 1
TpeyrojibHuka"

20 Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB 1
Pemenue 3a1a4 Ha JOKa3aTeIbCTBO

21 pPaBEHCTBA TPEYTOJIBHUKOB I10 BTOPOMY 1
MIPU3HAKY

22 Tperuii Ipu3HAK paBEeHCTBA TPEYTOJILHUKOB 1
Pemenue 3a1a4y Ha JOKa3aTeIbCTBO

23 paBEHCTBA TPEYT OJIbHUKOB MO TPETHEMY 1
MIPU3HAKY

24 OKpyXHOCTb 1

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

2% ITocTpoeHne nepneHIUKyYISIPHBIX MPSMBIX. 1
ITocTpoenue cepeiuHbl OTpE3Ka

7 Ypok 00001IeHHS 1 CUCTEMATH3AIHH ]
3HaHUN

28 Kontponbras padora No 2 1

29 Onpenenenre napauienbHbIX MPSIMbBIX 1

30 IIpu3Haku napaaiebHOCTH ABYX MPSAMBIX 1

31 006 akcnomax reoMeTpuu. AKCHoMa 1




mapaJlyICJIbHBIX IPAMBIX

Teopembl 06 yriax, 00pa30BaHHBIX IBYMS

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

33 "Teopemsl 00 yriax, 00pa3oBaHHBIX ABYMsI
MapaieIbHbBIMU MPSIMBIMU U CEKYIIIEH"

4 VYTIBl ¢ COOTBETCTBEHHO MapasuIeIbHbIMU
WM NEPIEHIUKYIISIPHBIMU CTOPOHAMU

35 Ypok 00001IeHUS U CUCTEMATH3 UK
3HAHUU

36 KonTtponsHas padora Ne 3

37 Teopema o cymme yriioB TpeyrojibHHKa

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

39 OCTpOyroapHBIH, IPAMOYTOJIbHBIN U
TYNOYTOJIbHBIN TPEYroJIbHUKHI

40 Teopema 0 COOTHOLICHHUSIX MEXKTY
CTOPOHAMU U YIJIaMU TPEYrOJIbHUKA

41 HepaseHcTBO TpeyroiabHuKa

0 HexkoTopsie cBolicTBa 1 MPU3HAKT
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

13 [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

m Pemenne npakTHuecKux 3aj1a4 o TEMe
"IIpsiMOyTONIbHBIE TPEYTOJIBHUKH "
PaccTositHue OT TOYKH 10 TPSMOM.

45 PaccrosiHne mex 1y napajuieabHbIMU

MpAMbIMHA




ITocTpoeHue TpeyroapHUKa 110 TPEM

46
3JIeMEHTaM

A7 Ypok 0000IIeHNS M CUCTEMATH3AIHH
3HAHUU

48 Kontponbnas padora Ne 4

49 CBoiicTBa OMCCEKTPUCHI yTIIa

50 CBoiicTBa cepeIMHHOTO NEPIICHINKYISpa K
OTpPE3KY

51 CBoiicTBa 1MaMETPOB U XOPJ OKPYKHOCTH

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

53 B3aumHoe pacrnosnoskeHue OKpyKHOCTH U
npsiMoli. KacarenpHast K OKpy>KHOCTH

54 Pemenue npakTHuecKux 3aj1a4 o TeMe
"KacarenpHast K OKpY’)KHOCTH"

55 BrnncanHas oKpy>XKHOCTb TPEYTOJIbHUKA

56 OnucaHHast OKPYXHOCTb TPEYrOJIbHUKA

57 @durypsl, CHMMETPUYHbBIE OTHOCUTEIILHO
MIPSIMOU

58 OceBasi CHMMETpPHS U €€ CBOWCTBA

59 Ypok 0000IIeHHS 1 CUCTEMATH3AINH
3HAHUU

60 Kontponbnas padota Ne 5
VYpoxk nosropenus no teme "[Ipocreiimme

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

62 VYpok nosropenus no reme "TpeyronbHukn"




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

64 Ypok noBropenus 1o teme "OKpyKHOCTb U |
Kpyr. ['eomeTpuueckue 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 padoThI
1 BaInyKJIb1ii MHOIOYT OJIBHUK 1
) YetbipexyronsHuk. CyMMa yrioB |
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 CHCTEMaTH3aI[I1 !
3HaHUI
13 Kontponbnas padora Ne 1 1 1
14 [ToHsiTHE TUTOIIA I MHOTOYTOJIbHUKA 1
1 [Tmomaas kBagpara. [Lnomans 1
MPSIMOYTOJIbHUKA
16 IInomane napamwiesorpamma 1
17 Pemenne npakTHueckux 3aaad o Teme |
"[Lnomans mapamienorpamMmma’




18

[Imomane TpeyroiabHUKa

Pemrenne IMPAKTUYCCKUX 3aJja4 I10 TEME

19 | |
[Imomane TpeyroibHUKa

20 [Tnomaap Tpaneuuu

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

22 IJIOIAAEH TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB Ha KJieTyaToi Oymare"

23 Teopema [ucdaropa

24 Teopema, oOpatnas Teopeme ITudaropa
Pemenne npakTuueckux 3a1ad no Teme

25 | |

Teopema [Iudaropa

26 ®opmyna ['epona

7 VYpoxk 0600111eHNS ¥ CUCTEMATU3 AN
3HAHUU

28 KonTponbnas padora Ne 2

29 [IponopunonansHeie oTpe3ku. OnpeneneHue
MOA00HBIX TPEYTOJILHIKOB

30 OTHo1IeHNE TUTOMAAeH MOTOOHBIX
TPEYTOJbHUKOB
Pemenne npakTHueckux 3aiad 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 npu3Hak nogo0us TpeyroJabHUKOB

35 Pemenue 3a1au Ha 10Ka3aTeNbCTBO IO TEME
"BTopoii mpu3HaK 1moao0us TpeyroabHUKOB"

36 Tpetuit mpu3HaK 0100 TPEYTrOJILHUKOB

37 Pemenue 3a1au Ha 10Ka3aTENbCTBO IO TEME
"Tperuil npu3HaK MOA0OHS TPEYTOJILHUKOB"

38 CpenHsis TuHus TpeyrojabHUKa

39 UYerbipe 3ameyaTebHble TOUKH
TPEYroJbHUKA

40 LenTp Macc TpeyronbHUKa

A1 [TponiopunoHaabHBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

42 Mertox nogoOust B 3a/1auax Ha MOCTPOSHUE

3 CuHyC, KOCUHYC M TAaHT€HC OCTPOTO yrIia
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

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

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

46 Ypok 0000111eHS U CUCTEMATH3AITT
3HAHUU

47 KonTponbnas padota Ne 3

43 B3anMHOe pacrosioxeHue npsMon u
OKpYXHOCTHU

49 B3auMHoe pacrionoxxeHue aByx




OKPY’KHOCTEN

50 OO01ue KacaTelbHbIE JBYX OKPYKHOCTEHN

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

52 ['panycHas mepa n1yru OKpyKHOCTU

53 Teopema 0 BOMCaHHOM yIJIe

54 Vb1, 00pa3oBaHHBIE XOPJAMH,
KacaTeJIbHBIMHU U CEKYLTUMHU
Pemenne npakTruueckux 3ajad no Teme

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

56 BnucanHas okpy»KHOCTb

57 OnucanHast OKpY>KHOCTb

53 VYpox 00600111eHNs ¥ CUCTEMATU3 AL
3HAHUU

59 Konrtponbnas pabora Ne 4

60 YPpOK MOBTOPEHMS 110 TEME
"YeTsIpexyroiabHUKH"
Ypok noBropenus o teme "l[lnomans.

61 Haxoxaenue miomazneil 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 MPOMOPIUOHATBHBIX

OTpe3Kax, MOI00HBIC TPEYTOJIbHUKHN"




Ypok nosropenus no teme "Yrisl B
64 OKpY’KHOCTHU. Briucannele ¥ onucaHHble |
4eThIpeXyroJbHUKHU. KacaTenbHble K
okpyxHoctu. 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
IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
OTtknaapiBaHHUE BEKTOPA OT IAHHOMW TOYKU 1
CymMma JIByX BEKTOPOB 1
4 3aKOHBI CI10KEeHUs BEKTOPOB. [IpaBuiio |
napajieniorpaMma
5 CyMMa HECKOJIBKHX BEKTOPOB 1
6 Brruuranue BeKTOpoB 1
7 IIpoun3sBeneHne BEKTOpa Ha YUCIIO 1
8 IIpuMeHeHNnEe BEKTOPOB K PEIIEHUIO 33/1a4 1
9 Ypok 0600111eHUs ¥ CUCTEMaTHU3AIH 3HAHU T 1
10 Konrtponsnas padora Ne 1 1
1 Paznoxxenune BekTopa 1o AByM |
HEKOJJIMHEApHBIM BEKTOpaM
12 Koopaunats! BekTOpa 1
13 CBs13b MEXKIYy KOOpJIMHATAMH BEKTOPA U 1
KOOpJAMHATaMM €ro Havajia ¥ KOHLa
14 [Ipocreiimune 3a1a4u B KOOpANHATAX 1
15 YpaBHEHHE JTMHUU HA IUIOCKOCTU 1
16 VYpaBHEHHE OKPY>KHOCTH 1 1
17 YpaBHeHHE NIpSIMON 1
18 Ypok 00001IeHus 1 CUCTEeMAaTH3AIH 3HAHU T 1




19 KonTponbnas padota Ne 2 1
CuHyc, KOCUHYC, TAHT€HC, KOTaHT'€HC.
20 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. 1
DopmyIbl TpUBEICHUS
)1 @DopMyJIb 17151 BBIUKMCICHHS KOOPAUHAT 1
TOYKH
22 VYrnoBoii kKoahdULueHT npsMoit 1
23 Teopema o miomanu TpeyrojbHUKa 1
24 Teopema cunycoB 1
25 Teopema KOCUHYCOB 1
26 Pemenue TpeyrosbHUKOB 1
27 Ypok 000011IeHHs ¥ CUCTEMATHU3AIUN 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 CKAJIIPHOTO MPOU3BEICHUS 1
BEKTOPOB
[IpaBunbHBIN MHOTOYroJIbHUK. OKPYXHOCTB,
34 ONMCaHHAas OKOJIO MPAaBUIILHOTO 1
MHOTOYTOJTbHUKA
35 OKpYXKHOCTbh, BIMCAHHAS B TPABHJIbHBII |
MHOT'OYTOJIbHUK
DopMyIibl J1sl BBIYUCICHUS II0IAAN
36 MIPAaBUIILHOIO MHOTOYTI'OJIBHUKA, €0 CTOPOHBI 1

U paauyca BIIMCAHHOW 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 CUCTEMATH3AIH 3HAHU T 1
43 KonTponbuas padota Ne 4 1
44 OToOpakeHue MIOCKOCTH Ha ces 1
45 [ToHsiTHE ABUKEHUS TUIOCKOCTH 1
46 [TapannensHbIN IEPEHOC 1
47 [ToBopoT 1
48 [TonsiTue cummeTpuu Guryp 1
49 [IpuMeHeHne NBUKEHNI K PEIICHHIO 33/1a4 1
50 Ypok 0000111eHUs ¥ CUCTeMaTH3aIH 3HAHU T 1
51 KonTtponbHas padora Ne 5 1
52 [IpencraBienue o nog0OHBIX GUrypax 1
53 ITo100HBIE MHOTOYTOJBHUKH 1
54 Teopemsl 0 mepuMeTpax U IUIOMIAISIX 1
10JIOOHBIX MHOTOYTOJIbHUKOB
55 I'omorerus. CoiicTBa roMOTETUI 1
56 [Tono6ue mpon3BoIBHBIX GUTYD 1
57 [TpumeHeHue Mo100us K 10Ka3aTeIbCTBY 1
TEeopeM
58 [TpumeHeHne NoA00Hs K PEIICHUIO 3a/1a4 1
59 Ypok 000011eHNs ¥ CUCTEMATU3AIUN 3HAHUI 1
60 Kontponbnas padora Ne 6 1




61 VYpok nosropenus no teme "Bekrops!” 1

& Ypoxk noBropenus 1o teme " JlekapToBsl |
KOOPJAMHATHI HA TJIOCKOCTH"
YPpoK OBTOpEHUS 10 TEME

63 "Tpuronomerpusi. Teopembl KOCHHYCOB U 1
cUHYCOB. Penienue TpeyrojibHUKOB"
Ypok nosropenus no teme "lIpaBunbHbie

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

65 Ypok noBropenus o reme " JIBmkeHus |
JI0CKOCTH"
YPOK IOBTOpPEHHUS 110 TEME

66 "[IpeobpazoBanue mogodusi. Merpudeckue 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€ PpACIOJIOXKEHHE, H300pakaTb TreoMeTpudyeckue (GUrypsl,
6.1 BBITIOJIHATh YEPTEXKHU IO YCIOBHIO 3a1auyd. V3MepsTh JIMHEHHbBIE H
YIJIOBbIE BEIMUYUHBI. PemaTh 3a1a4 Ha BHIYMCIIEHUE JJIMH OTPE3KOB U
BEJIMYMH YIJIOB
Jenatb rpy0Oyto OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH IIPEIMETOB B
6.2 peanbHOW KM3HM, pa3MepoB NPUPOIHBIX OOBEKTOB. Pasznnuath
pasMepsl AITUX 0OBEKTOB IO MOPSIAKY BEITNINHBI
6.3 CTpouTh 4epTeKu K FTeOMETPUUECKUM 3a/1auaM
[Tonp30BaThCsl MPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, UCTIOIB30BAThH
6.4 IPU3HAKU U CBOMCTBA PAaBHOOEPEHHBIX TPEYTOJBbHUKOB MPH PEILICHUN
3a1a4
65 [IpoBOANTH  JIOTMYECKHE  PacCyXJIEHHs C  HCHOJIb30BaHUEM
' reOMETPHUECKUX TEOPEM
[Tonp30BaThCs NpU3HAKaMA paBeHCTBa MPSIMOYTOJTHHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MeIUaHbl, MPOBEAEHHON K THIIOTEHY3€
IPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH F€OMETPHUUECKUX 3aa4
OnpenensaTh MapaIeNbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
67 oOpaszyeTr ¢ HUMHU cekymias. OnpenensTh mapaieIbHOCTh TPSMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OJHOM HPSMOM 10 TOYEeK
JIPYTor MpsSMOit
6.8 Pemate 3a1aun Ha KieTyaToi Oymare
69 [TIpoBOANTH BBIYHMCICHUS W HAXOAUTh YHUCIOBBIE M OYKBEHHBIC

3HA4YCHUA YTJIOB B TCOMCTPUYCCKHUX 3aJadaxX C HCIIOJIb30BaAHUCM




CyMMBI YIJIOB TPEYTOJBHUKOB U MHOIOYI'OJIbBHUKOB, 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 CEePEeIUHHBIN NEepHeHIUKYISp K
OTpE3Ky Kak FreOMETPHUECKHE MECTa TOUEK
®opMynuUpOBaTh ONPEICICHUS OKPYKHOCTH U Kpyra, XOpAbl U
6.11 JUaMeTpa OKPY>KHOCTH, TOJb30BaThCS HX CBOWCTBaMU. YMETh
MPUMEHSITh 3TH CBOWCTBA IPU PEUICHUH 3a7a4
Brnanets mOHSATHEM ONHUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e¢ TeHTp. l[loiap3oBaThCcs (GakTamMu O TOM, YTO
6.12 OMCCEeKTPUCHI YIIIOB TPEYroJIbHUKA MEePECeKar0TCsl B OJHOM TOYKE, U O
TOM, YTO CEPEIUHHBIC MEPIECHIUKYISIPhl K CTOPOHAM TPEYroJbHUKA
MePECeKarOTCs B OJIHON TOUKe
Bnagerp moHsTHEM KacaTeabHOW K OKPY)KHOCTH, TIOJB30BaTHCS
6.13 TEOPEMOM O TEPHEHAMKYJSIPHOCTM  KacaTelbHOM MW paauyca,
MPOBEAEHHOTO K TOUKE KacaHus
614 [Tonp30BaTbcss MPOCTEHIIMMU  TEOMETPUUYECKUMH  HEPABEHCTBAMH,
' MOHUMATh UX MPAKTUUYECKUIA CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHUSI C TOMOIIbIO
. UUPKYJIA U JIMHEUKU
8 KIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepPsieMOro .
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTara
6 I'eomerpust
61 Pacro3HaBaTe OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
' MOJIb30BaTHCS UX CBOMCTBAMHU MPHU PEIICHUH TEOMETPUUECKHUX 3a/1a4
. [IpuMeHsITh CBONCTBA TOYKH TIEPECEUYCHUs MeEIHaH TPEYroJIbHUKA
' (ueHTpa Macc) B pelIeHUH 3a1a4
63 Bnagerp mnousTHeM cpenHeN JUHUM TPEYroJibHUKA M Tpamneluw,

NPUMEHSTh HMX CBOWCTBA MpPHU PEIIEHHH TEOMETPUUYECKHX 3a]ad.




ITonb3oBatbesa Teopemont Pajieca U TEOPEMOU O NMPONOPLIMOHAIBHBIX

OTPE3Kax, IPUMCHATDH UX IJId PCIICHHUA ITPAKTHUYCCKUX 3a4a4d

[IpuMeHsTH NpU3HAKKW 1OAOOUS  TPEYrojJbHUKOB B  PELICHUU

64 r€OMETPUYECKUX 33/1a4
[Tons3oBatbest Teopemoit [ludaropa s pemieHus reoMeTpUUecKuX U
65 IpakTH4eCKuX 3a7ad. CTpouTh MaTEMATUYECKYI0 MOJEIb B
' MPAaKTUYECKUX 337a4ax, CAMOCTOSITENIBHO JIeJaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOILUE JUIMHBI
Bnagetes NOHATUSMU CHHYCAa, KOCHHYCAa W TaHI'€HCa OCTPOro yria
6.6 MPsIMOYTOJIBHOTO TpeyrojbHuka. [lonb3oBaTbcs 3TUMH MOHATHSIMHU
JUISL pEeIlIEHUs] IPAKTUUECKUX 3a]1a4
Boruucnate  (pa3nuyHbIME  crioco0aMu) IUIOMIAAL TPEYroJbHUKA |
67 IUIOIIAAX MHOTOYTONBHBIX (uryp (MOmb3ysch, TA€ HEOOXOIUMO,
' KanbKynaTopoMm). [IpuMeHsTh MONydyeHHbIE YMEHHS B IMPAKTUYECKUX
3ajavax
Bnaznerp NOHATUAMHM BOMCAHHOIO U LIEHTPAJIBHOI'O YIJIa, UCIOIb30BaTh
68 TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXay XOpAaMu (CEeKyIIUMHU) U
' yriae MeXAy KacaTeJbHOM M XOpAOW NPU PELIEHUH T€OMETPUYECKHUX
3a1au
69 Bnagerb TOHATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTH
' CBOMCTBA OMMCAHHOTO YEThIPEXYTOIbHUKA MIPU PELICHUH 3a7a4
[IpumMeHaTh TONYYCHHBIE 3HAHUS HA TPAKTUKE — CTPOUTH
610 MaTeMaTHUYeCKUe MOJENU JUIsl 3aJad peajlbHOW >KU3HU U MPOBOJIUTH
' COOTBETCTBYIOILIME BBIYMCICHHMS C TPUMEHEHHEM T[ojao0us u
TPUTOHOMETPHH (TIOJIB3YSCh, I'7I€ HEOOXOAUMO, KAJIbKYIIITOPOM)
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, HAXOAWUTH C UX

MNOMOIIBIO PA3JIMYHBIC JBJICMCHTBI MPSAMOYI'OJIBHOTO TPCYTrOJIbHHUKA




(«pemieHne  HPSIMOYrOJBHBIX  TPeyroiabHUKOB»). Haxomuts (¢

MOMOIIBIO KATbKYISATOPA) IUTHHBI M YTIIbI U1 HETAOJMUYHBIX 3HAYCHUN

6.2

ITosnb30BaTbes bopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM U1 HAXOXKIEHUSI COOTHOLLICHHI

MCXKAY TPUTOHOMECTPUICCKHUMH BCINMYNHAMU

6.3

Hcnonb3oBarh TEOpeMbl CHHYCOB M KOCHHYCOB IS HAaXOXKJECHUS
Pa3IMYHBIX AJIEMEHTOB TPEYrOJbHUKA («PElICHUE TPEYrOIbHUKOBY),

IMPUMCHATDH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1av

6.4

Bnagers moHsTHSMH TIpeoOpa3zoBaHUs IMOJOOMS, COOTBETCTBEHHBIX
DJIEMEHTOB TONO0HBIX ¢uryp. I[lomp3oBaTbesi CBOMCTBaMHU MMOIO0OMS
MPOMU3BOJILHBIX (PUTYP, YMETh BBIYHUCISTH UIMHBI U HAXOAUTH YIIIbI Y
nooOHbIX (uryp. IIpuMeHsATh CBOWCTBA MOAOOMS B MPAKTHUCCKUX
3aJa4ax. YMETh TMPUBOJWUTH TIPUMEPHl TMOJOOHBIX Quryp B

OKpYZKaromemM MUupe

6.5

ITons30BaThCs TCOpEMaMH O IIPOU3BCACHHH OTPE3KOB XOpHA, O

MMPOU3BCACHUHN OTPE3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

6.6

Ilonb30BaTbcs  BEKTOpPAMM, IIOHUMAaTb HX TEOMETPUYECKUH U
¢u3NYECKUN CMBICH, TMPUMEHATh UX B PEIICHUH T'€OMETPUUYECKUX U
¢usnueckux 3agad. [IpuMeHATH cKalipHOE MPOU3BEACHHUE BEKTOPOB

AJIL HAXOXKACHUW S UIMH U YI'JIOB

6.7

ITons30BaThCS MCTOAOM KOOpJAMWHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B

PEIICHUN TCOMETPUUCCKUX U MMPAKTUYCCKUX 3aa4

6.8

BJ'I&}IGTI) IIOHATUAMHA IMMPpaBHUIIBHOTO MHOTI'OYrOoJIbHHKaA, JJINHBI
OKPY’KHOCTH, IJIMHBI OAYT'"U OKPYXHOCTHU U pa,HI/IaHHOfI MCpPBI yTiIa,
YMCThL BBIYHUCIIATH IUIOMIAAbL Kpyra H C€ro YacTeu. HpI/IMCH}ITB

MMOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3aJavdax

6.9

HaxonuTh ocu Wiy LEHTPhl CUMMETPUH (GUTYP, TPUMEHSTH IBUKEHHS

IIJIOCKOCTH B IMMPOCTEMIIMX CITyqastxX

6.10

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTh
MaTeMaTU4YeCKUe MOJCIH I 3a]ad PEaJbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCICHHMS C TPUMEHEHHEM T[oja00us u

TPUTOHOMETPUYECKUX (PYHKIUN  (MONB3YSICh, TJA€ HEOOXOIMMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 3J1eMeHT CO/lep:KAHUSA
6 I'eomerpust
HavanbHble nonsATHa reomeTpun. Touka, psimasi, OTpE30K, Jyd. YTou. Buasl
6.1 yrioB. BeprukanbHele M CMexHbIE YIUIbl. buccekrpuca yrma. Jlomanas,
MHOTrOYrojbHUK. [TapaniensHoCTs U NepIEeHAUKYIIPHOCTD IPSAMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM  CHMMETPHH.
' [TpriMepsl CUMMETPUHN B OKPYKAIOILIEM MHUpE
63 OcHOBHBIE IIOCTPOEHHUS € NOMOULIBIO LUPKYJIS U JMHEHKU. TpeyroiabHUK.
' BeicoTa, Mmennana, buccekTpuca, UX CBOUCTBA
64 PaBHOOepeHHbII W pPaBHOCTOPOHHMM  TpeyroiabHUKH. HepaBeHcTBO
' TPEYroJbHUKA
65 CpoiicTBa W TpHU3HAKM paBHOOEAPEHHOIO  TpeyroibHUKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
66 CaoiicTBa U MpU3HAKU MapajuIeNbHbIX NpsAMbIX. CyMMa YIJIOB TPEYrojJbHHUKA.
' BHemHue yrisl TpeyrojibHuKa
[IpsimoyronbHbI  TpeyrodbHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbLHOTO
67 TpeyrojibHUKa, MpOoBeIEHHOM K rumoreHy3e. [lpu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYroiabHBINA TPEYTOJBHUK C YIJIOM B
30°
HepaBeHcTBa B Ie€OMETpHHM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie u OoJbleil  CTOpoHE
TpeyrojibHuKa. [leprneHaAuKyasp 1 HaKJIOHHAS
69 I'eomerprueckoe Mecto Todek. buccekTtpuca yrma © - cepeAUMHHBIN
' NEPIEeHIUKYIISAP K OTPE3KY KaKk TeOMETPUUYECKUE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpAa U JUaMeTp, HUX CBoicTBa. BzaumHoe
6.10 pacIioyio)KEHUE OKpYXKHOCTH M mnpsMoi. KacarenpHas M cekymas K
OKPYKHOCTHU
611 OKpy’XKHOCTb, BIHMCAHHas B yrosl. BrnucaHHas M ONMCaHHAas OKPYXHOCTH

TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsiemMblii 3J1eMEHT CO/Iep:KAHUSA

6 I'eomerpust

6.1 Ueteipéxyronbauki. [TapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpstmoyronbHUK, poMO, KBaApaT, UX NPU3HAKU U CBOWCTBA

63 Tpaneuus, paBHOOOKas Tpaneuus, €€ CBONCTBA U Mpu3Haku. [IpsmMoyronpHast
' Tpanenus

6.4 Meron ynBoenus menuassl. llenTpanbHas cummerpus. Teopema Pdaneca u
' TEeopeMa O MPONOPIIMOHATBHBIX OTPE3KAX

6.5 Cpennue TMHHAN TPEyroJIbHUKA U Tparnenuu. LleHTp Macc TpeyrojabHUKa

66 [Tonobue TpeyroabHUKOB, KodhduuueHt mnomodus. I[IlpuszHaku mnomoOus
' TpeyroabHUKOB. [[puMeHeHune no1o0us npu pelieHny NpakTHUECKUX 3a1a4

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

68 CpoiictBa miomagei reomerpudeckux ¢uryp. OTHOIIEHHE TIIOIAAeH
' noJ00HBIX (hUryp

69 Beruncnenue miomanei TpeyroabHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYATON
' Oymare

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

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

612 BnucanHple M LEHTpAIBHBIE YIJbl, YrOoJd MEXIy KacaTelbHOW M XOPIOM.
' VYTrIbl MEXAY XOpIaMHU U CEKYIIUMU

6.13 BncanHble 1 OnMCaHHBIE YETBIPEXYTOJIbHUKH

614 B3anmHoe pacnonokeHne aBYyX OKpykHocTe. Kacanme OKpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYXHOCTSIM

9 KJIACC




Kon

IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJECTBO. POPMYJIIBI IPUBEICHUS
Pemenne tpeyronsHukoB. TeopemMa KOCMHYCOB M Teopema CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 337ad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne nmogodus. [Togo6ue COOTBETCTBEHHBIX 2JIEMEHTOB
64 Teopema 0 mpoU3BEIEHUN OTPE3IKOB XOP/, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEeKYILHX, TeOpeMa O KBaJipaTe KacaTelIbHOU
Bexrop, mmHa — (MOOynb) — BEKTOpa, COHAIIPABJIICHHBIE  BEKTOPBI,
65 MPOTUBOMNOJIOKHO HANpaBlICHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONE€palii HaJ BeKTopaMu. Pas3iioxxeHue BeKTopa Io JIByM
HEKOJUTUHEAPHBIM BEKTOpam
6.6 Koopaunarsl BekTopa. CkajiipHOE€ IPOU3BEJIEHUE BEKTOPOB, IPUMEHEHUE JUIs
' HAXO0JICHUS JUTMH U YTJIOB
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTU. YPAaBHEHHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOPJIMHATAX, MEPECEUEHNE OKPYKHOCTEH U MpsAMBIX. METOJ KOOpJAMHAT 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 BHYTPEHHUE CUMMETpUU Quryp (3neMeHTapHbIe

npenacrasienust). [lapannensusliii nepenoc. IloBopot




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

Kon
NpoBEpPsIEMOro
TpeOOBaHUSA

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

YMeHue onepupoBarb IOHATHSAMHU: MHOXECTBO, ITOJAMHOXECTBO,
OIepalyvy HaJ MHOXXECTBAMM;, YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBA3HBIN rpad, AepeBO, HHKI, MPUMEHATh UX NPU PEUICHUU
3ajjay; yMEHHE HUCIOJIb30BaTh rpaduyeckoe MnpecTaBlieHue MHOXKECTB
JUISL OTIMCAHMS PEAJIBHBIX IPOLECCOB U SIBJICHUM, IIPU PELICHUU 33]1a4

U3 Ipyrux y‘IC6HLIX MpeaAMETOB

YMeHne onepupoBarh MOHATUSIMH: OINpPEACIICHUE, aKCHoMa, Teopema,
JIOKa3aTeIbCTBO; YMEHHE pPAaclo3HAaBaTb WCTUHHBIE H  JIOXKHBIC
BBICKA3bIBaHUS, MPUBOAUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHUA 1 OTPULAHUA BBICKA3BIBAaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, IPOCTOE U
COCTaBHOE 4YHUCIO, JEJIMMOCTb HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JeTUMOCTH, 11€J0€ YHCIIO0, MOAYJb YHCa, OOBIKHOBEHHas ApoOb U
JecsTUYHas JpoOb, CTaHIAPTHBIA BUJ YHCIIA, PALMOHAIBHOE YHCIIO,
UppallMOHATIBHOE YHCIO, apU(PMETHUEeCKUd KBaJApaTHBIM KOPEHb;
YMEHHME BBIOJHATH JEHCTBUS C  4YHMCIAaMH, CpaBHUBAaThb W
yHOpSAOYMBATh 4YMCIA, NPEACTABIATH YWCIA HAa KOOPAWHATHOU
NpsIMOH, OKPYIJIATH 4HCIA; YMEHHE JeNaTh MNPUKUIKY U OLEHKY

pe3yJibTaTa BEIYUCICHUN

YMeHne onepupoBarh MOHATHSAMU: CTENEHb C IIEJIBIM IOKAa3aTelieM,
apu@mMeTHuecKuil KBaJpaTHBIM KOpEeHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypallbHOW CTENEeHH
Oosbllle €IWHHULBI; YMEHHE BBINOJIHATH pacdy€Tbl Mo Qopmysam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPDAKEHHMI C KOPHSAMHM, Pa3j0KEHHE MHOIOYJIEHA Ha MHOYKWTEIH, B
TOM YHCIIE€ C HWCHOJb30BaHHEM (OpMYyT pPA3HOCTH KBAJpPaTOB H

KBaJipaTa CyMMbI U pa3HOCTH

YMmeHue OneprupoOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JMHEHHBbIE M KBAJpPATHBIC ypaBHEHMS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM INEpPEeMEHHOW, CHCTEMBbI
JIBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELIECHUN 3a]a4 U3 IPYruX MpeaMETOB
M TIPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAHMHATHYIO
OpSAMYI0 M KOOPAMHATHYIO IJIOCKOCTH JUISI M300paKEHUS PEIICHUH

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMU: GYHKIUA, Tpaduk QyHKIMH, HYIHA
GyHKIMH, IIPOMEXKYTKHU 3HaKOIIOCTOSHCTBA, MIPOMEXYTKHU
BO3pacTaHus, yOBbIBaHWS, HaWOOJbIIEC WM HAUMCHBIICE 3HAYCHUS
byHKIUY; YMEHHE OIIEpUPOBATH MOHATUSAMH: npsiMast
NPOTNIOPIMOHATILHOCTD, JHMHEHHasT (DYHKIMS, KBaapaTudHas (yHKIIHS,
oOpaTHasi TPOMOPIMOHATBLHOCTh, IMapaboma, runepbosia; yMeHUe
cTpouTh rpaduku QyHKIUN, UCIIOJIB30BaTh TPaGUKH ISl ONIPEACTICHHS
CBOMCTB TIPOIIECCOB M 3aBHUCUMOCTEH, JUISl PEIICHUS 3a/ad U3 JPYTUX
yu4eOHBIX TMPEAMETOB U pealbHOW IKH3HU; YMEHHUE BBIPAXKATh

dbopMyraMu 3aBUCUMOCTH MEXK]Ty BEJIMYUHAMHU

Ymenue OIIepUpOBATH HOHSTHSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmMeTHueckass M TeOMETpUYecKas  IMPOrPeccHH;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJENI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0I1ero 4jeHa MpM pelieHUM 3ajad, B TOM YHUCIe 3a7ad U3 APYrux

y4eOHBIX MPEIMETOB U PEATbHOMN KU3HH

YMeHue pemarh 3a1aud pa3HbIX TUIIOB (B TOM YHMCJIE€ HA MPOLIEHTHI,
IO M YacTH, JBWXKEHHE, paboTy, IEHy TOBapOB U CTOMMOCTh
MOKYTIOK M yCITyT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIIPABJICHUS JTHYHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHE  COCTABISTH  BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA MW CHCTEMBI IO YCIOBHIO 3aJlayu,
WCCIIEIOBATh TIOMYYEHHOE PEIICHHe W OLIEHWBAThH MPaBIOMOA00HOCTD

IMMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMHU: (UTYpA, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUU TPEYTrOJIbHUKH, IHPSMOYIOJIbHBIA TPEYrOJIbHUK,

MearaHa, OUCCEKTpHUca M BBICOTA TPEYroJIbHUKA, YEThIPEXYTOJIbHHUK,




napajjiesiorpaMM, pomMO, TNPSMOYTOIbHHUK, KBajpaT, Tpameuus;
OKPY’KHOCTb, KPYI', KacaTejlbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
burypamu; ymMeHue pelarh 3aJauyd, B TOM YHCJIE U3 IOBCEIHEBHOMN
JKU3HHM, HA HAXO0XICHUE ICOMETPUYECKMX BEIUYMH C IPUMEHECHUEM

M3YYEHHBIX CBOMCTB (puryp u pakroB

10

YMeHue omnepupoBaTh TOHSATUSMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYrOJIbHUKOB; MapaUIeIbHOCTh M TMEPHEHAUKYISIPHOCTh TPSMBIX,
Yyrojl MEXKAY NPSIMBIMH, TCPHCHIUKYISAP, HAKIOHHAS, MPOCKIIHS,
nonobue Guryp, mogoOHbIC TPEYTOILHUKH, CAMMETPHUST OTHOCUTEIIHHO
TOYKM W TPSIMOW, YMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
nojobue Guryp, nNapauieIbHOCTh ¥ TEPICHIUKYISIPHOCTh MPSMBIX B

OKpYZKaromem MUupe

11

YMeHue omnepupoBaTh IMOHATHSMM: JJUHA, PAcCCTOSHUE, YTroil
(BenMuMHA yIja, CUHYC U KOCHUHYC YIJla TPEYTrOJIbHHKA), IUIOILAlb;
YMEHHUE OLEHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE MpUMEHATh (GOpMyJbl IEpUMETpa M  IUIOIIAIU
MHOTI'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUJIOIIaJM Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLIEHUS IS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IUIoIIaaci

12

YMeHue wu3z00paxaTb IUIOCKHE QUIYpbl W HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (QUTYpPbl OT pPYKH, C MOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIBHOMY OIIMCAHUIO

13

YMmenune ONCprUpoOBaThH TIOHATUSMMU MpAMOYTOJIbHAsA CHUCTEMa
KOOpJAUHAT, KOOpAWHAThI TOYKH, BCKTOp, CcymmMa BCKTOPOB,
MPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB,
YMCHHUE HCIOJB30BaTh BCKTOPBI W KOOPAWHATHI JJIA MPCACTABICHUA
JaHHBIX W PCHICHHA 3ada4, B TOM YHCIC H3 OPYIrux y‘Ie6HLIX

MPEIMETOB U PEaTbHOU KU3HU

14

YMeHue omepupoBaTh IMOHSATHUSMHU: CTOJNOMKOBBIE M  KPYTOBBIE
auarpaMMmbl,  TaONMUIBL, cpeaHee  apudMeTHyeckoe, MeHaHa,
HauOoJiblllee M HAMMEHBIIIEE 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  M3BJIEKAaTh, HMHTEPIPETHPOBATH U  MPeoOpPa3OBHIBATH




uHpOpMalMIO, TPEACTABICHHYI0 B Ta0luIax M Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKH PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHHE PACIIO3HABAaTh W3MEHUYMBBIE BEIUYMHBI B

OKpYXaIoIIeM MUPE

15

YMeHue omnepupoBaTh TMOHATHIMH: CIYYalHBIA OIBIT (CIydalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOIUTh BEPOATHOCTH CIIYyYaWHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE pellaTh
3aJa4d METOJIOM OPTraHHU30BAHHOTO Tepedopa M C HCIOJIb30BAHUEM
MpaBWJIa YMHOXXEHHUS;, YMEHHUE OIICHHBATh BEPOSTHOCTH PEATbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJb MPAKTHUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKPYXKAlOIIEeM MHPE H B IKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEN H €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOISIIMKA W3YYEHHBIM MeTOn AJii pelieHUs
3a/1ayd, TPHUBOJUTH MPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U JKWU3HH, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
HUCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HAyKH, MPUBOIUTH
MpPUMEpPhl MATEMAaTUYECKUX OTKPBITHI M UX aBTOPOB B OTEUYECTBEHHOMN

Y BCEMHPHOHN UCTOPHH




INEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 3J1eMeHT CO/lepsKaHUSs

1 Uucna v BBIYMCICHUS

1.1 Harypanbnsle u neinsle yncna. [IpusHaku 1e1MMOCTH LEIbIX YUCel

12 OObIKHOBEHHBIE M JIeCSATUYHBIE  ApoOM,  TMPOLEHTH,  OECKOHEYHbIE
' MepHOINIECcKHe ApoOu

13 Panmonanbuple  uucna.  ApudMeTHyeckue Omepanud ¢ paluoOHAIbHBIMU
' YyHUCIIaMU

14 JleiicTButenpHble uyucia. Apudmernyeckue omepanuu ¢ JIeHCTBUTEIbHBIMU
' qucIamMu

s [TpuOnuxE€HHbIE BBIYMCICHUS, MNpPaBHJIA OKPYIJICHUS, NPUKHAKA M OLEHKA
' pe3yJibTaTa BbIYHCICHUN
2 Anrebpanyeckue BbIpaKEHUs

2.1 bykBeHHbIe BhIpakeHUs (BBIPAKEHUS C TIEPEMEHHBIMHU)

5y Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palMOHAIBHBIM I10Ka3aTelieM.
. CBoiicTBa cTerneHn

23 MHuorouseHbl

24 Anrebpanueckas JpoOb

55 Apudmerndeckuii KOpPEHb HaTypaJIbHON CTEIIEHHU. HeicTBus c
' apu(pMeTHYECKUMHU KOPHSIMHU HATypaIbHOU CTETIEHU
3 VYpaBHEHUSs 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 3aa4
4 YucoBbIe TOCIIENOBATEILHOCTU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOLI 3aJaHUs ITOCIEN0BATEILHOCTEN

4.2 Apudmerndeckass W reoMmerpudeckas mporpeccuu. Dopmymna  CIOKHBIX




MPOLIEHTOB

5 OyHKIUU
OyHK1UA, cnocoObl 3amanus  ¢GyHKuu. ['paduk  GyHkmuu. OoOmacts
OIpeJIeJIEHUs] U MHOXKECTBO 3HaueHuil ¢pynkuuu. Hymu ¢ynkmuu. IIpomexyTkn
5.1 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl ¢(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 CBOUCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojpHUKH
74 OKpy>KHOCTb U Kpyr
7.5 N3mepenne reomeTpudecKkux BEINYMH
7.6 Bexkrops! Ha TUI0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas 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.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

Marematuka. 'eomerpus : 7 - 9 ki1accol : 6a30BBIM YPOBEHb : METOIMYECKOE
1mocobue K mpeAMETHOM JIMHUU yueOHUKOB 110 reoMmetpuu JI.C. AtanacsHa, B.®.
byry3osa, C.b. KagomiueBa u ap./ - 2-e usz., crep. - Mocksa : [Ipocseliienue,

2023. - 48 c.
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