MWHUCTEPCTBO MPOCBELLEEHUA POCCUIACKOI dEOEPALIUMA
[enapTameHT 06pa3oBaHMA U HayKn TOMeHCKoM obnacTtu
OTtaen o6pasoBaHUA, KyNAbTypbl, CNOPTa U MONOAEKHON NONUTUKMU
AamuHucTpaunm COpoOKMHCKOro MyHULMNANAbHOIO OKpyra

MAOY CopokuHckaa COLU Nel

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Ha [[IMO ecrecTBeHHO 3aMecTUTeNb AupekTopa o YBP  mupexrop.O
HAYYHOTO IHKJIa

pykosomurens [IIMO

M.A.TynemaramberoBa @ -~ H.J1. Tapaciok XHHA
Mp&oxon [IIMO Nel ot 4
«31» aBrycra 2026 r. ot «31» aBrycra 2026 r.

PABOYAA NMPOrPAMMA

yuyebHoro npeameta «FeomeTpua»

ana obyyatowmxca 7-9 Knaccos

ceno bonbwoe CopoknHo 2026



1. MOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHUH U B3aUMHOE PpACIIOJIOKEHHE, ONHUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JIUHHUIO.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJMETA «'EOMETPUS»

[{eHHOCTh W3yUYEHHS] TEOMETPUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
3aKJII0YAeTCsl B TOM, YTO OOYyYarOlIUHCS Y4YHUTCS MPOBOAMUTH JOKAa3aTEJIbHbBIE
paccyX IeHus, CTPOUTh JIOTMYECKHUE YMO3AKIIOUEHUs, [IOKAa3blBaTh WCTHUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKIACHUS «OT
MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMYyIHpOBaTH OOpaTHbBIE
YTBEPKJICHHUS.

Bropoii 1nenpt0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIONIMXCSI B peanbHOM ku3HU. OOydaromuiicss JOMKEH HayYUThCA
ONPEIEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIHMTENIbHASL JTUHUA B U3YYEHUHU T€OMETPUHU.
[Ipu pemeHun 3amay MPAKTUYECKOTO XapaKTepa OOYYalOMUNCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM  PEATbHBIX JKU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

Kpaiine BaxHO TNOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMU YUEOHBIMH
peIMEeTaMi, MOTUBUPOBAThH MCIOIB30BAaTh OMPEACICHUS TEOMETPUIECKUX (PUTYD
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC DPa3JIeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKkapToBbl KOOpPAMHATHL Ha  IJIOCKOCTHY,
«Bekrtops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».

MECTO YYEBHOI'O IPEJMETA «'EOMETPHUSI» B YHUEBHOM

IIJIAHE

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefien10), B 8 kJ1acce — 68 yacoB (2 yaca B HeJIeN0), B 9 kiacce
— 66 JacoB (2 yaca B HEJEIO).



2. COAEP)KAHUE OBYYEHUA

7 KUIIACC

Havanpnble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble HW CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYTroJibHUK. [[apaliyieIbHOCTh U MEPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOGpeHHBIE M  PAaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpsAMOyTONIBHBIA ~ TPEYroapHUK. (CBOWCTBO MEAMAaHbl MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1 IpsIMOYTOJIBHBII TPEYTroabHUK € yrioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEyroJbHUKA.
[leprieHIUKYJISIp ¥ HAKIIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMor. KacarenbHas u cekymas K OKPYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllyyad TapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojbHUKa.

[Tonobue TtpeyronbHUKOB, Ko3pdumuent nonodus. [Ipusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHue nogooust pu pelIeHNH IPaKTUIECKUX 3a/1ad.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEyroJibHUKa, NapajuienorpamMma, pomOa u Tpanenuu. OTHOIIEHHE IUIONIAIeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penreHUn
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTrjla MNpsIMOYTOJBHOTO TPEYTroOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrircanHble 1 NEHTPAIIBHBIE YIJIbI, YTOJI MEXKIY KaCATEIbHON U XOPIOU. Y TJIbI
MEXIY XOpAaMH U CEKylIMMH. BrIMcaHHbIE M ONMCAaHHBIE YETHIPEXYTOJIBHUKH.
B3aumHoe pacnonoxxeHue ABYyX okpyxkHoctei. Kacanuwe okpyxnoctend. OOuiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Peuienne tpeyrojibHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pelenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logo0ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTE KacaTeIIbHOM.

Bektop, amuHa  (MOAynb)  BEKTOpa,  COHANPABICHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIE€palMyd HaJ BEKTOopaMH. Pas3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUSA JUIMH U YIJIOB.

JlexkapToBbI KOOPJIUHATHI HA TNIOCKOCTU. Y PAaBHEHHUS NIPSMOU U OKPY>KHOCTH B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEM M NpsMbIX. MeTon KoopavHAaT U €ro
IIPUMEHEHHUE.

IIpaBunbHbIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. ' paycHas U paguaHHas
Mepa yIJjla, BBIUMCIECHHME JUIMH Iyr OKpyxHocreu. [lmomans kpyra, cekropa,
CErMEHTa.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



3. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
ITPOTPAMMBI YYEBHOI'O KYPCA «'EOMETPHUS» HA YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pE3yJIbTaTbl OCBOEGHMSI MpPOrpaMMbl  y4eOHOro  Kypca
«l'eomeTpus» XapaKTepU3yrOTCS:
Ilampuomuueckoe éocnumanue:

e IIPOSIBJICHUEM MHTEpECA K NIPOILIOMY U HACTOSIIIEMY POCCUNCKONM MAaTEMAaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTHKECHHSIM POCCHUCKHX MATEMAaTUKOB H
POCCUICKON MAaTeMaTHYECKON IIKOJIBI, K UCIIOJIB30BAaHUIO ATUX JOCTHKEHUN B
APYTUX HayKax U MPUKJIAJHbIX chepax;

I'pasicoanckoe u 0yxo6no-upagcmeenHnoe 60Cnumanue:

e TOTOBHOCTHIO K BBIMIOJIHEHUIO O0SI3aHHOCTEW IpakJaHMHA U pealn3alliu €ro
MpaB, NPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIHOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBJICHUH, NpPOUEAYyp TPaKJAHCKOrOo OOIIecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STHYECKHX
npo0JieM, CBS3aHHBIX C NPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHHUM HayKH,
OCO3HAaHMEM BAXXHOCTH MOPAJIbHO-ITUYECKUX MPUHLMIIOB B JEATEIBHOCTH
YYEHOT0;

Tpyoosoe socnumanue:

e YCTaHOBKOM Ha aKTMBHOE YYaCcTHE€ B PELICHWHM I[PAKTUYECKUX 3a1ad
MaTeMaTU4ECKON HAIIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOIO
00pa3oBaHMs Ha MPOTSHKEHUU BCEU MKU3HU VISl YCTIEIIHOM podecCHOHaIbHOM
JEeSATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM HHAWBHUYAJIbHOM TPaeKTOPUU OOpPa30BaHUA U HKUZHEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

Icmemuueckoe ocnumanue:

e CIOCOOHOCTBIO K OMOIMOHAIILHOMY UM  ACTETUYECKOMY  BOCHPHUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJa4, PEIICHUM, pacCyKIEeHUN, YMEHUIO BUACTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

Ilennocmu nayunozo nosnanusn:

e OpHEHTAIIMEd B JCATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAayYHBIX
IpeICTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEIOBEKA, PUPO/IbI
U 0011ecTBa, MOHUMAaHUEM MAaTEMaTUYECKON HayKH Kak cepbl YeI0BeUeCKOM
NEATEIIBHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTH JUIS Pa3BUTHS IMBUIIN3ALIUH,
OBJAJCHUEM SA3BIKOM MATEMaTUKH M MaTEMAaTU4YECKOM KYJIbTYpOM Kak
CPEICTBOM IO3HAaHUS MHpA, OBJIAJCHUEM INPOCTEHIIMMH  HABBIKAMMU
UCCIIEI0BATEIBCKON JEATEIBHOCTH;



Qu3uueckoe eocnumanue, Qopmuposanue Kyabmypsl 300p06ba U
IMOUYUOHAILHO20 0J1A20NONYYUUA:

e TOTOBHOCTBHIO IIPHUMCHSTH MAaTEMAaTHUYCCKHEC 3HAHHMS B HHTEpPEcax CBOETO
3I0POBBS, BEIEHUSA 370pOBOTO 00pa3a KU3HM (370pPOBOEC TUTAHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATHH W OTIbIXa, peryisipHas (Qu3nyeckas
aKTHUBHOCTB), C(OOPMHUPOBAHHOCTHIO HAaBBbIKA PEQIICKCHUU, IPHU3HAHUEM CBOCTO
IpaBa Ha OITUOKY M TaKOTO K€ IpaBa qPYroro 4ejaoBeKa;

IKonozuueckoe eocnumanue:

e OpHCHTAIMEH HA MPUMEHEHNE MAaTEeMATHUECKUX 3HAHUH VISl PEIICHUS 337124 B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpe/bl, TJIaHUPOBAHMS TTOCTYIKOB H
OIICHKH MX BO3MOYKHBIX TOCJICICTBUIN ISl OKPY’KAIOIIEH CpeJibl, OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM U IyTeH UX PeIICHHS;
Adanmayua K USMEHAIOWUMCA YCI08UAM COUUAILHOU U HPUPOOHOU

cpeovl:

e TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JIeSITEIbHOCTh, B TOM
Yucje yMEHHE YYUThCS Yy JPYyTHX JIIoAeH, MpHoOpeTath B COBMECTHOM
JeSATETLHOCTH HOBBIC 3HAHNS, HABBIKK W KOMIICTCHITMH U3 OTIBITA APYTHX;

e HEOOXOOUMOCTHIO B (OPMHPOBAHWM HOBBIX 3HAHWA, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHATHUS, THUIIOTE3bl 00 00OBEKTAX M SBJICHHUSAX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABaTh JME(PHUIIUTHI COOCTBEHHBIX 3HAHMM U
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

e CIIOCOOHOCTBHIO  OCO3HAaBAaTh CTPECCOBYKD  CHTYalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIMIO KaK BBI3OB, TPEOYIONTUN KOHTPMEP, KOPPEKTUPOBATh
IPUHUMAEMbIC PEIICHUS U JSUCTBUSA, POPMYIUPOBATh U OLICHUBATH PUCKU U
MOCJICACTBUSA, (OPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTO MpeaMeTa
«MaremaTtuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMU,  YHHBEPCAJbHBIMU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMH, YHUBEPCAIBHBIMU PETYISITUBHBIMU JACHCTBUSIMU.

1. VYHuBepcajbHble TNO3HABATEIbHbIE [€ICTBUA, 00eCNeYNBAKOT
(opMupoBanue 6a30BbIX KOTHUTUBHBIX MPOIECCOB, 00y4alouuXxcs (0CBoOeHHe
METOJ0B TMO3HAHHUSI OKPYKAKIIEr0o MHPa; NPUMEHEHUE JOTHYECKHUX,
HCCJIeI0BATEIbCKUX ONlepanuid, yMeHuil padoTaTth ¢ MH(pOpMaLHei).
bazosvie nocuueckue oeticmaust:

e BBISBIATh U XapaKTEPU30BAThH CYIECTBEHHbIE MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TMOHATUN, OTHOIICHUW MEXIy NOHATUSAMHU, (POPMYyITUPOBATH



ONpENeNeHUs]  TOHSATHH, yCTaHABIWBAaTh CYIIECTBEHHBIH  IMPHU3HAK
KJIaCCU(UKAIMK, OCHOBAHUSA /JIsi OOOOIICHHWS W CpaBHEHUS, KPUTCPUU
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (PopMyIupoBaTh ®  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC;

BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSAX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIL30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 pemnieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIECHUs, BBIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

basosvie uccieoosamenvckue oeticmasusi:

UCITIOJIB30BaTh BOMIPOCHI KaK HCCICAOBATCIIbCKUN WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME NPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH TIO CAMOCTOSATEIHLHO COCTAaBJICHHOMY TUIAaHY HECIIOKHBINA
AKCTIICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIIOCHMS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHUH;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIlecca, a TakKKe BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Paboma c unghopmayueri:

BBISIBIIATH HEOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOIMMBIX IS PEIICHHS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BBIOMpATh (GOpMY MPEJACTABICHUS WHPOPMAMA MW HUTFOCTPHPOBATH
pelaemMpie  3aJa4yd  CXeMaMH, JIuarpaMMmaMHi, WHOH Trpadukod H UuX
KOMOMHAIMSIMU;



OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMK MO KPUTEPUSIM, MNPEATIOKEHHBIM
yuuTesneM Wik chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.
2. YHuBepcajibHble KOMMYHHMKATHBHBIE JIeHCTBHS, 00ecHeYHBaIOT

c(h)OpMHPOBAHHOCTH CONMATBHBIX HABBIKOB 00YYAIOIIHXCSI.
Obwenue:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCJIOBUSIMU
U LETsIMU OOIIEeHHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS IO XOIy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBATh TIOJyUYCHHBIN PE3yJIbTaT;
B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
po0JIeMBbl, perraeMoil 3a7aun, BhICKa3bIBaTh WU, HAIEJICHHBIC Ha MOUCK
pelieHus1, COMOCTABIATh CBOU CYKJICHHUS C CYKICHUSIMU IPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jiMuvMe W CXOJCTBO MO3UIIUMA, B KOPPEKTHOU
dbopme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKECHUS;
MPEICTABIIATh PE3YIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIC0BAHMUS,
MIPOEKTa, CAMOCTOSITEIHLHO BBIOMpaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAlUU U OCOOEHHOCTEH ayIUTOpHUH;

Compyonuuecmeo:
MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHHONW ¥ WHIWBUTyaTbHON
paboOThHI IPU PEIICHUH YIEOHBIX MAaTEMATUYECKUX 3a]1aY;
MPUHUMATh 11€Jb COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacnpenensatb BHABI pabOT, JIOroBapuBaThCH,
o0CcyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;
y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OoOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPIAWHHPOBATH CBOW JEWUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMHA MPOAYKT IO KPHUTEPHSIM,
chOpMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOICUCTBUSI.

3) VYHuBepcajJbHble  peryJsiTUBHbIe  [eHCTBUA, 00eCneYnBaOT
¢popmMupoBaHHe CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB
JIMYHOCTH.

Camoopeanuzayus:

CaMOCTOATENIbHO COCTABJISThH IJIaH, aJTOPUTM pPEIIeHHs 3a1ayu (WM €ero
4acTb), BBIOMpPATh CIOCOO pelIeHMs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTb U KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUK.



Camoxoumponb, SMOYUOHANbHBIU UHMENNEeKMN.:

e BJAJETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS MPOLIECCca U pe3ysibTara
peLIeHNs MaTEMaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WIM HE JOCTIKEHUS LIEJH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolmMiiCs TMOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh HM3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb I'€OMETpPUUECKHE (QUTYpBI, BBIIOJIHATH
YEPTEKHU 110 YCIOBUIO 3a7a4u. MI3MepsaTh IMHENHBIE U YyIII0BbIE BEIUYUHEL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jenarb rpyOyl0 OLEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
peaslbHOM KU3HHU, pa3MepoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB 1O MOPSAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1a4.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIb30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOMN K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHNH I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuias. OnpenensaTs napauieIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aun Ha KjeT4yaTol Oymare.

[TpoBOAUTD BBIYUCIICHUS U HAXOAUTD YNCIIOBBIE U OyKBEHHBIC 3HAUECHUS YTIJIOB
B I€OMETPUYECKHUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpU [EPECEYECHUN ABYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pelars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YIJIOB.

Bianerp NOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIATh
OHMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHINUKYISAP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.



@opMyIMpOBaTh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY’KHOCTH, TI0JIb30BAThCSI UX CBOMCTBAMHU. Y METh IIPUMEHSThH 3TU CBOMCTBA IIPU
pelLIeHNH 3a1a4.

Branete NOHATHEM ONHWCAHHOM OKOJIO TPEYTrOJbHUKA OKPY)XHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomb3oBaThes akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
NEPHEHANKYJIAPHOCTH KacaTeIbHON U paguyca, MPOBEAEHHOIO K TOUKE KacaHHsl.

[Tonb30BaTHCSA MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
WX IPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOIIBIO IUPKYJIS U
JIMHENKH.

K xoHuy oOyuenuss B 8 kJjacce oOydYarolmuiicsi TOIYYUT CIEIYIOIINUE
IIPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELIEHUH T€OMETPUYECKUX 3a1ad.

[IpuMeHATh, CBOMCTBA TOYKHM IMEPECEUCHHS MEIUaH TPEeyrojibHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnanets noHsATHEM CpeaHEN JIMHUU TPEYTOJIbHUKA U TPANeUH, IPUMEHSTh UX
CBOWCTBA IIPU PELICHUU reoMeTpudecKux 3anad. [lons3oBaTbcs Teopemont Daneca
U TEOPEMOMl O MNPONOPLUUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Ul PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh npU3HaKK MOJ00US TPEYTOJIBHUKOB B PEIIEHUU F€OMETPUUECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoirt [ludaropa npns pemieHUs TEOMETPUYECKUX |
pakTUYeCKux 3aaad. CTpOUTh MaTEMATUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSATENBHO JIeNIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLINE JUTUHBI.

BrnageTte DOHATHSMU CHHyca, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
NPSIMOYTOJILHOTO TpeyroibHuKa. [101630BaThCsl ATUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3a/1a4.

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TLIONIAAb TPEYTOJbHUKA U TLIOIIAH
MHOTOYTOJBHBIX  GuUryp (moab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOTYyYECHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4aXx.

Brnanerb NOHATUSMHM BIHMCAHHOTO W IEHTPAJbHOIO YIJIa, KCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, yriaxX MeXAy XOopAaMH (CEKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPJ0M MPH PELICHNH T€OMETPUUECKUX 3a1a4.

Bianerp MOHATHEM ONHUCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELIEHUH 3a/a4.



ITpuMeHATh MOJydYE€HHbIE 3HAHWUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEM JJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHUEM MNOA00US U TPUTOHOMETPUU (TOJB3YSICh, TIAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K kxoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIEAYIOIINE
IpEeIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PAa3JIMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
PSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJTbKYJISATOPA) JJIMHBI
Y YTJIBI JI71s1 He TaOJIMYHBIX 3HAUCHUH.

[Tonb30BaTbes (popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB ISl HAXOXK/ICHUS Pa3IUYHbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHUU TEOMETPUUECKUX 3a1a4.

Brnanets noHsTUsMU IpeoOpa3oBaHus IOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonp3oBaThCsi CBOMCTBaMM MOAOOWS MPOM3BOJIBHBIX (UTYP,
YMETh BBIYUCISATH JJIMHBI U HAXOJIWUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa mOAOOMS B MPAKTUYECKUX 3a7adax. YMETb MPHUBOJIUTH IMPUMEPHI
MOJOOHBIX (UTYP B OKPY’KAIOIIEM MHPE.

[Tonb30BaThCA TEOpEMAMU O MPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEICHUN
OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, MPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKJICHHUS IJTMH U YTJIOB.

[Tonbp30BaTHCA METOIOM KOOPAUHAT HA MJIOCKOCTH, MPUMEHSITh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4.

Branete NOHATHSMH NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTHM OKPY’KHOCTH U PaJMaHHON MEpHl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJEIIN IS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIHNE BBIUUCICHUS
C NPUMEHEHHEM MOJ00MSI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, THe
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMg I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnuoreka [{OK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsMBbIE, CYyMMa YIJI0B 14 1 bubnnorexa [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomeTpuueckue 13 bubmmnoreka HOK
IMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
IT 1
> OBTOpeHHE, 06obeHHe HaHHi > https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 3 0

I[TPOT'PAMME



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 2
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJf:HﬂLIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuoteka [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe 3HanHil https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/ P KonTpoabubie IIpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 2 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 bubmorexa LOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
1
6 JBIOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 5 1 bubmmoteka IIOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 66 7 0

I[MTPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Haspanue niana I'eomerpus
IMapanaenn 7
HazBanue pa3gena Nen/m Tema ypoxka Coaep:xanue ypoka Koua-Bo
YPOKOB
1 HcTtopus BO3HUKHOBEHUS U pa3BUTHUSA HavanpHble TOHATUS T€OMETPUH.
reometpud. [lonsitue 06 onpenenenuy, 1
CBOICTBE, IPU3HAKE, aKCUOME, TEOPEME,
JIOKa3aTeNbCTBE.
2 [Ipocreiimme reomeTprueckie 00bEKTHI: TOUKH, | HauanbHbie moHsTHs reoMeTpun. Touka, mpsmast, OTPe3oK. 1
MpsIMBbIE, OTPE3KH.
3 B3anmuOe pacnonokeHue ToUeK U NPsIMBIX Ha Touka, mpsAMasi, OTPE30K. 1
IJIOCKOCTH.
4 Jlomanas u e€ anementsl. IlonsTue JlomaHasi, MHOTOYI'OJIBHUK. 1
MHOTOYTOJIbHHKA.

. 5 Jlyu. Yromn, BUIbI yIJIOB. JIyu. Yron. Buasl yrios. BepTukanbHble U CMEXHBIE YIIIbL. 1
Ilpocreidume 6 CpaBHEHHE U PaBEHCTBO OTPE3KOB U YIJIOB. VYron. Bunel yrinos. Otpes3ok. buccekrpuca yrna. 1
TEOMETPUYECKHE ¢buryps! u BHCCeKTpHCa YIITa.

MX CBOHCTBA. M3mepenue 7 M3MepeHue JIMHENHBIX BeIMUUH. [[uH VYroin. Bumst yrnos. Ot K. buccekrpuca yr
pEHHE TUHE en . AnnHa oJ1. Bungs! yrios. Otpe3ok. buccekrpuca yria.
T€OMETPHUYECKUX BEJTMUNH. oTpeaka. EMHHIT U3MEPEHHS. 1
8 Brruncnenne e otpe3koB. Paccrosiaue OTtpe3ok. 1
MEXY TOUKaMH.
9 Wsmepenne yrioseix BennuuH. ['pagycHas mepa | Yroa. Buael yrinos. Otpe3ok. buccekrpuca yria. 1
yria.
10 Brruncnenne rpagycHBIX MEp YIJIOB [TapamnensHOCTE M NEPIEHAUKYIAPHOCTD MPSAMBIX. 1
11 CMexHbIE M BEpTHKAJIBHBIE YIJIbI, MX CBOWCTBA | BepTHKanbHbBIE H CMEXKHBIE YTIIbL. 1
12 Pewrenre 3a1a4 Ha IpUMEHEHUE CBOMCTB BepTukaibHbIE U CMEXHBIE YIJIBL. 1
CME)KHBIX U BEPTUKAIbHBIX YTJIOB
13 VYron mexay npsMeiMH. [leprieHauKysipHbIe [TapannensHOCTE M NEPIEHIUKYIAPHOCTD MPSAMBIX. 1
psiMble
14 [lepumeTp u TIIOIIA P MHOTOYTOJIBHUKOB, JlomaHnasi, MHOTOyTOJTEHUK. 1
COCTaBJICHHBIX M3 MPSIMOYTOJIFHUKOB
1 Onpenenenune TpeyrojabHuKa. Bumst TpeyronsHuk. OCHOBHBIE TIOCTPOEHHS C TOMOIIBIO LIUPKYIIS U
TpeyronbHUKH TPEYTroJbHUKOB (OCTPOYTOJIbHBIMH, nuHeWku. Bricora, Menuwana, OWCCEKTpuca, WX CBOWCTBA. 1

MIPSIMOYTOJIBHBIN, TYTTOYTONBHBIN) U UX JJIEMEHTHI




IIpssMOyTOJIBHBII TPEYrOJbHHUK. CBoiicTBO MEIHUaHbI
IPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, IIPOBEIECHHOMN K THIIOTEHY3€.

2 PaBHOOeIpeHHBII WM PAaBHOCTOPOHHMH  TPEYTOJIBHUKHU.

[TonsiTe o paBHBIX TPEYrONbHUKAX U MIEPBUYHBIC
HepageHcTBO TpeyroiabHukKa.
MpeaCTaBIeHUs O paBHBIX (UTypax

3 Tlomsatue TEOPEMBI. I[OKaI}aTeJ'IBCTBO TEOPEMBI. TpeyFOJILHI/IK. OCHOBHEBIE IMOCTPOCHUA C MMOMOUIBIO TUPKYJIA U
[lepBsIit mprU3HAK paBEHCTBA TPEYTONBHUKOB (TI0 | JTHHEWKH. BricoTa, Meanana, buccekTprica, MX CBOMCTBA.

JBYM CTOPOHAM H YTy MEXIY HUMH)

4 Tpeyronbauk. OCHOBHBIE TIOCTPOEHUS C TOMOIIBIO ITUPKYIS U
[IpuMeHeHue nepBoro NpuU3HaKa paBeHCTBA nuHelku. BeicoTa, MeamaHa, OuccekTprca, WX CBOICTBa.
TPEYTOJIBHUKOB IIPH PEIICHUH 3a1a4 [IpusHaku paBeHCTBa TPEYTOJIBHUKOB.

5 l'eomerpuueckoe mecto TOuek. buccektpuca yriaa u

CEepEeIMHHBIN MEPIEHANKYIP K OTPE3KY KaK T€OMETPHUYECKHE
N MecTta Todek. CummerpudHbsie Gurypsl. OCHOBHBIE CBOWCTBA
[lepneHauKyIsIp K IpsAMOH .
oceBoil cumMmeTpuH. [IpuMepsl CHMMETpHH B OKpPYKAIOILEM
MHUDE.

6 Menunanbl, OGUCCEKTPUCHI U BBICOTHI MenuaHbl, OMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA.
TpeyroyibHUKa. 1X cBOMCTBA.

7 PaBHOOeIpeHHBIE ¥ PABHOCTOPOHHHE PaBHOOeIpeHHBIE W PABHOCTOPOHHHE TPEYTOIBHUKH.
TpeyroasHUKH. CBOMCTBA paBHOOEIPEHHOTO
TPEYroJIbHHUKA

8 . PaBHOOeIpeHHBIE W PABHOCTOPOHHHE TPEYTONBHUKH.

Pemenue 3a1a4 Ha NpUMEHEHNE CBOWCTB U o

HepasenctBo Tpeyronsuuka. CBOMCTBA U IPU3HAKU
MPU3HAKOB PAaBHOOEAPEHHOTO TPEYroJbHHUKA

PaBHOOEPEHHOTO TPEYTOJIbHHKA.

9 Cummerpuunsle purypsl. OceBasi CHMMETPHSL. Cummerpuunsle purypsl. OceBasi CHMMETPHSL.
OcCHOBHBbIE CBOHCTBa OCEBOW CHMMETPUH

10 . PaBHOOeIpeHHBIE H PABHOCTOPOHHHE TPEYTOJBHUKH.
Bropoii mpuzHak paBeHCTBaA TpeyroabHUKA (110 .

CBoiicTBa paBHOOEIpeHHOTO TpeyroisHuKa. [Ipuznaku
JIBYM yTJaM, MPHIEKAIIIM K CTOPOHE)
paBEHCTBA TPEYTOIHHHUKOB.
11 [Ipu3Haky paBeHCTBa TPEYTroJIbHUKOB. PaBHOOEIpEHHBIC U

Tpetnii npru3HaK paBeHCTBA TPEYTOJILHUKOB (110
TpEM CTOPOHAM)

PaBHOCTOPOHHHE TPeyroJpHUKU. CBOMCTBA U IPU3HAKU
PaBHOOEAPEHHOTO TPEYTOJIbHUKA
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Pemrenue 3ama4y Ha mpuMEHEHUE TPU3HAKOB
paBEHCTBA TPEYTOIHHUKOB

[IpusHaku paBeHCTBa TPEYTOJIBHUKOB.

13 PaccTosinve OT TOUKHU J0 MPSAMOI. [lepnenaukysip, HaKJIOHHASL, TPOCKLUS
[lepneHauKynsp, HAKJIOHHAs!, IPOEKIHS
14 HepasenctBa B reomeTpuu: HepaBeHCTBO Mexay | [lepneHaukynsp, HaKJIOHHAs, TPOEKIUS
NEPIEHINKYISIPOM U HAKJIOHHON
15 HepasenctBa B reoMeTpuu: COOTHOIIEHNE MEXAY | TpeyroibHHUK.
CTOPOHAMHU M yTIaMH TPEyTrOJIbHUKA
16 HepaBenctBo TpeyronsHuka. Teopema o OonblieM yrie u
HepaBenctBa B reomMeTpuu: HEpaBEHCTBO .
Oonplield  CTOpOHE  TpeyrojbHUKA. llepneHOuKymsap
TpeyrojbHUKa
HaKJIOHHAS.
17 HepasenctBa B reomeTpuu: HepaBeHCTBO o JyiHe | HepaBeHCTBO 0 AnmHe TOMaHOM
JIOMaHOHI
18 ., IIpr3Haky paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsiMOyronbHBIN TPEYrOAbHUK € YoM B 30° p pasert PAMOYT They o
[IpstMOYTOJIBHBIN TPEYTONBHUK ¢ yrioM B 30°.
19 CBOMCTBO MeAMaHbI IPSIMOYTOJIEHOTO [IpssmoyronbHBIi TpeyronbHUK. CBONCTBO MEAMAHBI
TPEYroJibHUKA, NPOBEAEHHON K THIIOTEHY3€ IPSAMOYTOJIFHOT'O TPEYTOJIbHUKA, IPOBENEHHOM K THIIOTEHY3€
20 [Ipu3Haku paBEeHCTBA MPAMOYTOIBHBIX
[Ipru3Haku paBeHCTBA MPSIMOYTOJIHBIX TPEYTOJbHUKOB
TPEYTOJIbHUKOB
21 Pemenue 3aay Ha CBOMCTBA U TPU3HAKU
[IpusHaku paBeHCTBa NMPSAMOYTOJBHBIX TPEYTOILHUKOB
PaBEeHCTBA NPSIMOYTOJIbHBIX TPEYTrOJIbHUKOB
22 KonTponbHas pabora o teme "TpeyronbHuKH" TpeyroibHUKN
1 IapannenbHble TPsAMBIE U CEKYIIas. CBoiicTBa W TPHU3HAKH MapaUICIbHBIX NpsMbIX. Cekymias.
OnHOCTOPOHHME, HAKPECT JIeXKAILHE, OOHOCTOPOHHHUE, HAKPECT JIEXKAINe, COOTBETCTBEHHBIE YTJIbI.
COOTBETCTBEHHBIE YTJIbI CymMa yriioB TpeyrosibHUKa. BHenTHie yrisl TpeyrojibHUKa.
2 [Ipu3Hak napannenbHOCTH ABYX NMPSIMBIX 110 [IpusHak mapanaenbHOCTH ABYX MPSMBIX 110 PABEHCTBY
pPaBEHCTBY HaKpEeCT JIEXKAIIUX YTIIOB HAKPECT JISKAIIUX YIJIOB
[lapaenbibie psMBbie, 3 [IpusHak napannenbHOCTH ABYX NMPSIMBIX 110 [IpusHak napanaenbHOCTH ABYX MPSIMBIX 110 PABEHCTBY
CyMMa YTIIOB PaBEHCTBY COOTBETCTBEHHBIX YTJIOB COOTBETCTBEHHBIX YTJIOB
TPeyrobHUKA. 4 [Ipu3Hak mapannenbHOCTH ABYX MPSIMBIX 110 [Ipu3Hak mapanienbHOCTH ABYX MPSMBIX 10 CyMMeE
CYMMe€ OJTHOCTOPOHHHMX yrJioB B 180 rpanycos 0JIHOCTOpOHHMX yrIIoB B 180 rpagycos
5 AKcroMa napajeNnbHbIX IpsAMBIX. [ISTbri [TapannensHble IpAMBIE
nocrynart EBkinna
6 CBOHCTBO MapauIeIbHBIX MPSIMBIX, CBo¥icTBa 1 MIPU3HAKHU MAPAIIIEIBHBIX MPSIMBIX.

MEpPECEUEHHBIX CEKYILEH, O pABEHCTBE HAKPECT
JISKAIIUX YTIIOB




CBoi{CcTBO MapasienbHbIX TPSMBIX,
NepeceuEHHbIX CEKYyILEeH, O PABEHCTBE
COOTBETCTBEHHBIX YIIIOB

CBoiicTBa u NPpU3HAKU MTapaJJICJIbHBIX MIPSAMBIX.

8 CBOMCTBO NapasuIedbHBIX MPSIMBIX, CBOICTBO MapauIeIbHBIX NMPSIMBIX, IEPECEUEHHBIX CEKYIIEH, O
NepeceuéHHbIX CeKyIleH, 0 CyMMe CyMMe OIHOCTOPOHHUX yIJIoB B 180 rpagycos
oJTHOCTOpOHHHX yTI0B B 180 rpagycos

9 [TapannensHble npsMble. CBOMCTBA U MPU3HAKY MapajuIeIbHBIX
Paccrosiane mexay napanienbHbIMH MPSIMBIMU

PSAMBIX.

10 [Ipu3Hak napanieabHOCTH NPSMBIX Yepe3 CBoiicTBa ¥ IPU3HAKYU APAJUIEIbHBIX MPSIMBbIX.
PaBEHCTBO PACCTOSIHUN OT TOUEK OJTHOM HpsMOK
JI0 BTOPOU MPAMOi1

11 CymMma yTJI0B TpeyroibHHKa CyMMa yI0B TpeyroJbHHKa

12 Bxemnue yriel TpeyronbHuka. Teopema o BuelHue yriel TpeyrojibHUKa.

BHEIIHEM YTJIE TPEYroJIbHUKA
13 Pemenue 3anau Ha npuMeHeHHe TeopeM 00 yriax | TpeyroibHUKH.
TPEYroabHUKa

14 KonTponbHas padora Ne 2 o teme [lapamnensHbIe IpsSMBIE, CyMMa YTIIOB TPEYTOIBHUKA
"[TapamienpHble PsSIMbIE, CYMMa YTJIOB
TpeyrojabHUKa"

1 [TonsiTre OKpY>KHOCTH. DJIEMEHTHI OKPYKHOCTH: | OKpPY>KHOCTb U KPYT, XOp/ia ¥ THaMeTp, UX CBOWCTBA.
pazuyc, Xopja, TiamMeTp

2 B3anMHoe pacnionokeHre npsMor 1 OKpYKHOCTH | B3aumHoe paciiosioxeHue npsiMoil 1 OKPYKHOCTH

3 Cexymas okpyxHoctu. KacarenbHas k KacarenbHas u cexkyiast K OKpyKHOCTH
OKPYKHOCTH

4 OKpy>XHOCTB, BIUCaHHAs B yrojl. Biucannas u onucaHHas
OKpyXHOCTb, BIMCAaHHAs B YOI

OKPY>KHOCTH.
5 l'eomerpuyeckoe mecto TOuek. buccektpuca yrina u
OKpy>XHOCTB U KPYT. N .
TcomeTpueckie ITocTpoeHus UPKYJIEM U JIMHEHKOM. [ToHATHE 0 | CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KYy KaK IeOMETPUYECKHe
MOCTPOCHHSL. I'MT, npumenenne 'MT npu permennu 3agad MecTa TOUeK.
6 [Ipocreiimne 3a1a4u Ha IOCTPOEHUE. VYrou. buccekrpuca yria.
[TocTpoeHue yria, paBHOro JaHHOMY

7 [Ipocreiimne 3agaum Ha MOCTPOEHHUE. buccekrpuca yrna
IMoctpoenne buccekrpucs yria. buccekrpuca
yria Kak TeOMETPHYECKOE MECTO TOUEK

8 [Ipocreiimue 3aga4u Ha MOCTPOEHUE. CepeaMHHBIA NEPIEHANKYISP KaK TE€OMETPHUECKOE MECTO

[locTpoeHune cepeIMHHOTO MEePIEeHIUKYIApa.

TOYCK




CepenvHHBINA NEPIIEHANKYIISP KaKk
reOMETPHYECKOE MECTO TOUEK

9 IIpocreiiiue 3a7a4u Ha TOCTPOCHHUE. ITocTpoeHue cepenuubl oTpeska. [locTpoeHue TpeyronbHUKa
[Toctpoenue cepennnbl otpeska. [locrpoenue IO 3a/JaHHBIM DJIEMEHTaM
TPEYroJbHHUKA M0 33JaHHBIM JIEMEHTaM

10 OKpYy’>KHOCTb, OIIMCAHHASL OKOJIO TPEYTOJIbHHUKA OKpY>KHOCTb, OIMICAHHAsL OKOJIO TPEYTOJbHUKA

11 Pemenwne 3agaq 00 onrcaHHON OKOJIO OrnucaHHas OKOJIO TPEYTObHUKA OKPYKHOCTh
TPEYroJIbHUKA OKPYKHOCTH

12 OKpy>KHOCTb, BOMCAHHAs B TPEYTOJbHUK
OKpy»XHOCTb, BIMCAaHHAs B TPEYTOJIbHUK

13 Pemenue 3anau o BIMCaHHOI B TPEYrOJIbHUK OKpY>KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK
OKPYKHOCTH

1 O60011eH1e U crcTeMaTU3alMs 3HAHUH Tpeyronpuuk. [TapamnensHbie npsiMbie. OKPY>KHOCTb.

IToBTOpEHME U3YUYEHHOTO 2 Htorosast KOHTpoJbHAs paboTa Tpeyronsuuk. [TapannensHble npsiMbie. OKPYKHOCTb.

3 [ToBropenue. IlapannensHbie u [TapannensHble ¥ NEPHICHANKYJISPHbIEC IPSIMBIE.
NEPIEHINKYJIAPHBIE IPSIMBIE.

4 IToBTOpenue. TpeyrojJbHUKN TpeyrojpHUKH

5 O06001menne u cucTeMaTru3anus 3HaHUI Tpeyronsnuk. [TapannensHeie npsiMbie. OKPYKHOCTbD.




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ha3Banue miana I'eometpusi
IMapanuenab 8
Hassanue pa3nesa Neni/nt Tema ypoka Coaepxanue ypoka Koxa-Bo
YPOKOB
1 UYeTbIpEXYTOIBHUK U €r0 IIEMEHTBHI. UYeThIpEXyTrOnbHUK U €r0 3JIEMEHTHI. [lapanienorpaMm u ero 1
[TapannenorpaMm u ero cBOMCTBa CBOICTBA
2 [Ipusnaku napannenorpamma. [Ipumenenue [Ipusnaxu napamnenorpamma. [lapannenorpamm u ero
MIPU3HAKOB MapauieIorpaMMa Ipy peIeHHN CBOICTBa 1
3ajau
3 IIpumeHeHre NprU3HAKOB U CBOMCTB [Tpusnaku napamienorpamma. Ilapamienorpamm u ero 1
napajuieIorpaMMa Ipu pelieHnn 3aa4d CBOICTBa
4 . Ksanpar u ero cBotictBa. [Ipu3Haku pomba
[IpsiMOyTONBHUK, €r0 CBOWCTBA U MPU3HAKU 9 1
ITpusnaku xBagpara. Pom0 u ero cBoiicTea
5 Pom0 1 KBagpaT, MX CBOWCTBA M IPU3HAKU BepTHkanbHble U CMEKHBIE YTIIBL. 1
6 Pewrenure 3a1a4 Ha MpUMEHEHUE CBOICTB U Ksanpar u ero cBoiictBa. [IpsMOyroibHUK 1 €r0 CBONCTBA.
MIPU3HAKOB MPSIMOYTOJIbHUKA, poMOa, KBajpara. ITpu3naku npsimoyrosibHuKa. [IpusHaku pomOa 1
/ BxojiHas KOHTpoJIbHas padoTa. [Tpusnaku xBajgpaTta. Pom6 1 ero coiicTBa
YeTbipexyrobHUKU 7 T " B = T ..
panenys u e€ 3JeMeHThL. Busl Tpaneruii. panenys v e€ BUJIBI
PaBHOOepeHHast Tpanenus, e€ CBOHCTBA U CBoiicTBa paBHOOEIPEHHOH Tpanenuu 1
MIPU3HAKU
8 PaBHOOOKAsI M IPSIMOYTOJIbHASI TPATICIIMN CBoiicTBa paBHOOEIPEHHOH Tparnenuu 1
9 Pewrenune 3a1a4 Ha HAXOKJEHUE DIIEMEHTOB Tpanenus u e€ BUabI 1
Tpaneuuu CBoiicTBa paBHOOEIPEHHOH Tpaneniu
10 MeTo yABOCHUS MEANAHBI TPEYTOJIBHAKA MeTo yABOECHUSI MEAHAHBI TPEYTOJIBHUKA 1
11 KBagpar u ero cpoiictea. [lapannenorpaMMm u €ro cBONCTBa.
LenTpanpHO-CHMMETpHYHBIE (PUTYPBI . 1
Pom6 u ero cBoiicTBa
12 YeTbIpEXyTroibHUK U €ro 37eMeHThl. [Ipu3Hnakn
napajuiesiorpamMmMa. KBagpar u ero cBoiictsa
Konrtponbhas pabora o Teme [IpsmoyroneHuK U ero cBoiictBa. Ilapamienorpamm u ero
"YeTbIpéXyronbHUKH" cBoiicTBa. [Ipu3naku npsmoyronbHuKa. Tpanenus u e€ BUIbI.
CaoiicTBa paBHOOEApEeHHOH Tpamneruu. [Ipu3naku pomba




IIpusHaku kBajgpara

Pom6 u ero cBoiicTBa

TeopeMa 0 nuaroHasIX ¥ CTOPOHAX MapasuierorpaMmma
MeTto/ yaBOEHUSI MEAUAHBI TPEYTOJIBHUKA

Teopema Paneca u
Teopema o
MIPOTIOPITUOHATBHBIX
OTpEe3Kax, MOJO0HBIC
TPEYTOJbHHUKH

1 Teopema o0 MponoOpLHHUOHATBHBIX OTPE3Kax
IIponopimonansHbie oTpe3ku. Teopema Paneca. | Teopema Daneca
Teopema 0 MpoONOPIHOHATBHBIX OTPE3KaxX IlonsTHE IPONOPIMOHAIBHBEIX OTPE3KOB, IOCTPOCHUE
4eTBEPTOr0 MPONOPIMOHAIBHOIO OTpe3Ka
2 CpenHss TMHUS TPEYTOJIbHUKA CpenHsist TMHMSI TPEYTOJIbHUKA U €€ CBOMCTBA
3 CpenHsis TUHUS TPEYTONbHUKA CpelHsia TUHUS TPEYTrOJbHUKA U €€ CBOICTBA
4 . . Cpennsiss nuHMSA Tpanenuu. CBONCTBO CpeiHEH JIMHUHU
CpenHsas TUHUA TPaNeUuu U €€ CBOWCTBO
Tpaneunn
5 N CpenHsia TuHUS TPEeyrojibHUKa U €€ CBOICTBA
Pemenue 3ana4 Ha mpuMeHEHNE CBOWCTB CPETHUX . .
- Cpennsist muHMs Tparneuuu. CBOUCTBO cpenHel TMHUT
Tpaneuuu
6 [IponopuunonaneHeie oTpe3ku. Teopema Paneca [IponopuuonaneHeie oTpe3ku. Teopema Paneca
7 Teopema 0 IpONOPIHNOHATIBHBIX OTPE3KaX
JleneHue oTpe3Ka B 3aJJaHHOM OTHOILIEHUH
[Iponopuuonaneueie oTpe3ku. Teopema Paneca
[loHsTHE MPONOPIMOHAIBHBIX OTPE3KOB, TIOCTPOCHNE
4eTBEPTOr0 MPOMOPIMOHAIBHOIO OTpe3Ka
8 Teopema 0 MpONOPLIHUOHATBHBIX OTPE3KaxX
JleneHue oTpe3ka B 3aJJaHHOM OTHOILIEHUH
IlenTp Macc B TpeyrojabHUKE Teopema Paneca
IlonsTHE TPONOPIMOHAIBHBIX OTPE3KOB, IOCTPOCHUE
4eTBEPTOTO MPOMOPIIHOHATBHOTO OTpe3Ka
9 [ono6ue ¢puryp. CooTBETCTBEHHBIE AIEMEHTHI [Mono6ue ¢puryp. [lomoOHBIE TPEYTOTBHUKH
no00HbIX Guryp. [lonoGHbIE TPEyroJbHUKH. CoOTBETCTBEHHBIE JIEMEHTHI OAOOHBIX QUTYD
Koaddumnment nomodust
10 [lepBrIit mpr3HAK MOA0OHS TPEYTOIBHUKOB (110 [Tono6ubIe TpeyronpauKH. [1epBoIit mpu3HaK moxoous
JIBYM yTJIaMm) TPEYTOJIHHUKOB
11 [Ipumenenune nepBoro npu3HaKka NogoOUs Ipu IlepBbIii npu3HaK MOA00US TPEYTOJLHUKOB
pelIeHnH 33134 CoOTBETCTBEHHBIE JIEMEHTHI NOJAOOHBIX QUTYp
12 Bropoii npuzHak mogo06usi TpeyroJIbHUKOB (110 Bropoii npuzHak mooous TpeyroabHUKOB. [To1o0HbIE

JIBYM TIPOTIOPIIMOHATLHBIM CTOPOHAM U YTITY
MEXy HUIMH)

TPEYTroJIbHUKU. COOTBETCTBEHHBIC PIIEMEHTHI HO,ZIO6HI)IX

duryp.
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Pemenue 3aga4d Ha MIPUMCHCHUC IICPBOT0 U
BTOpPOT'O IPHU3HAKOB HOI[06I/I$I TPCYroJIbHUKOB

[Tpusnaku momodus TpeyronsHUKOB. [logoOHbIe
TpeyroabHUKH. COOTBETCTBEHHBIE 3IEMEHTHI OJOOHBIX

buryp.

14 . [Tpusnaku momodus TpeyronsHUKOB. [logoOHbIE
Tpertunit npru3HaK MOAOOUS TPEYTOIBHUKOB (TI0
N TpeyroabHUKH. COOTBETCTBEHHBIE 3IIEMEHTHI ITOJOOHBIX
TpEM HPOMOPIHOHATIBHBIM CTOPOHAM)
duryp.
15 Konrtponbnas padora o Teme "Teopema @aneca | I[Ipusnaku nogodus tpeyronbHUKoB. [logoonble
U TeopeMa 0 MPONOPLUOHAIBHBIX OTPE3Kax, TpeyroibHUKH. COOTBETCTBEHHBIE SIEMEHTHI MOJOOHBIX
MoT00HBIE TPEYTOJbHUKA" buryp.
1 [TonsiTHe mnoniaau MHOroyroiasHuka. CBorcTBa PaBHOCOCTaBIEHHBIE U PABHOBEIUKHE (DUTYPHI
iomaan. PaBHococTaBieHHble U paBHOBeNukre | [loHATHE Muomaan MHOroyronbHuKa. CBOMCTBA TTOMIA M
(burypsl.
2 [Inomazap KBagpaTa U NpsIMOYTOJIbHUKA [Inomazap KBagpaTa U NPsIMOYTOJIbHUKA
3 DopMybl A7 IUIOIAAN TPEYTOIbHUKA, DopmMyIibl 4715 IO TPEYTOJAbHUKA, TapajuiesiorpaMma
napajuiesorpaMma
4 [Tnomaas pomba [Tnomans pomba
5 [Tnomanp KBagpaTa U MPSIMOYTOJIBHUKA
Pemenue 3anay Ha HaXOXAEHHUE TUIOIAAN
PaBHOCOCTaBIIEHHBIE U PABHOBEIUKHE (QUTYPBI
MPSIMOYTOJIbHUKA, KBajpaTa, mapajuieorpaMMa 1
oMGa [Inowmane TpeyroapHUKa
p [lnomaae Tpaneuun
Hnomans. Haxoxnenue |6 @opMyJIbI IS TUIOIAAH TPEYTOJIbHUKA, DopMyJIbI 1S IUIOIIAH TPEYTOJBLHUKA, TTapaieorpaMMa
nIomancu rapajuiesiorpaMmma.
TPEYTrOJILHUKOB U 7 [Inowmane kBagpaTa ¥ NpSIMOYTOJILHUKA
MHOTOYT'OJIBHBIX (PUTYP. . PaBHOCOCTaBIIEHHBIE U PABHOBEIHUKHE (UTYPBHI
yr uryp Brruucnenue miomasneit clnoxxHex GUryp P Puryp
[Tmomanu mogoOHBIX [Tnomans TpeyroabHUKa
duryp [Inomaznp Tpaneunu
8 3a/auu ¢ MPaKTUIECKUM COJIEPKAHUEM
[Tnomanp KBajpaTa U MPSIMOYTOIBHUKA
[Inomaau ¢puryp Ha Kineryaroi Oymare PaBHOCOCTaBIIGHHBIE U PAaBHOBEIHUKHE (PUTYPBI
[Tnomaap TpeyronbHUKa
Inomane Tpaneuuu
9 OTHoIIIeHNE TUIOMA el MOIOOHBIX TPEYTOIBHUKOB
[Tnomanu nogoOHKIX GUryp Hat A pey
[Tnomaap TpeyronbHUKa
10 OTHOIIIEHHE TUTOMIAJIEH MOTOOHBIX TPEYTrOJILHUKOB
[Tnomaan nogoOHBIX GUryp HHa A pey
[Tnomaae TpeyroibHUKa
11 3agaun ¢ IPaKTHIECKUM COJEPKaHUEM

33)13‘-11/1 C IMPaKTUYCCKUM COACPKAHUEM

HJ'IO]_I_[a,Z[B KBaJpaTa 1 NpsAMOYTOJIbHUKA




[Tnomanp napamienorpaMma

[Inomane TpeyroapHuKa

[Tnomanp Tpaneunn

[Tnomanp Gpurypsl, n3006pak€HHOI Ha KiIeT4aTOl Oymare

12 3amgaun ¢ IPaKTHIECKUM COACPKaHUEM
[Inomane kBagpara U NPsIMOYTOJIBHUKA
OTHo1eHue Iomaneii moJoOHbIX TPEYTOIbHUKOB
3amauu ¢ MPaKTUYECKUM COEpPKAaHUEM
[Tmomaae napamienorpaMma
[Inomane TpeyroapHUKa
[Imomaae Tpaneuun
13 [Tnomank kBagparTa M MPSMOYTOJIEHUKA
Pewienue 3ama4 ¢ moMoIpo METOAA [Inowmwane napamienorpamMmma
BCIIOMOTaTeIbHON TUIOMIAIN [Tnomane TpeyroapHuKa
[Inomaae Tpaneuun
14 [Tnomank kBagparTa M MPSMOYTOJIEHUKA
[Inowane napamienorpaMmma
KonTponbHas padora mo teme "lIlmomans" Inomane TpeyromkHika
[Imomaae Tpaneunn
[TonsTe ruomany MHOroyroyisHuKa. CBoMcTBa MIOMAAb
1 Teopema [Tudaropa. Teopewma [Iudaropa
2 [Ipumenenune Teopemsr [ludaropa mpu pemeHun Teopema Ilucaropa
3aj1a4
3 Teopema, oOpatnas Teopeme [Tudaropa. Teopema, oOpathas Teopeme [Tudaropa
Erunerckuii TpeyrojabHUK
4 Pemenue 3anau ¢ nomoursio Teopemsl [udaropa | Teopema, obparnas teopeme Iludaropa
U TeopeMbl, oOpatHoi Teopeme [Tudaropa Teopema Iludaropa u e€ npumeHeHue
Teopema ITudaropa u ) Pemenre npakTUKO-OPUEHTUPOBAHHBIX 33134 C Teopema, obpartHas Teopeme [Tnudaropa
Haya/a TPUTOHOMETPHH. npuMeHeHneM TeopeMsl [Tudaropa Teopema [Tudaropa u e€ npuMeHeHne
6 OrpeieneH e TPUTOHOMETPHICCKIX (DYHKIHI CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrija IHpsSMOYTOJIBHOTO
OCTpOro yrija IIpsIMOYT'OJIbHOI'O TPEYIrOJIbHUKA, TpEYroJbHHAKA
TPUTOHOMETPUYECKHUE COOTHOLICHUS B 3HaueHne KOCHHYyca, CHHyca, TaHreHca yrioB 30°, 45°, 60°
MPSIMOYTOJIEHOM TPEYTOJIbHUKE
7 OCHOBHOE TPUTOHOMETPHUUYECKOE TOKAECTBO JUUIsl OCTPOTO yria

OCHOBHOE TPUTOHOMETPHIECKOE TOKIESCTBO U
(hopMyITBI IPUBEIEHUS 111 OCTPOTO yriia

DopMybl IPUBEACHMS 111 OCTPBIX YIJIOB




Pemenue 3ana4 Ha npuMeHEHNE OCHOBHOTO
TPUTOHOMETPUYECKOTO TOXKIECTBA U (popMyI
MIPUBEACHUS [T OCTPBIX YITIOB

3HaueHne KOCUHYCa, CUHYCa, TaHTeHca yrioB 30°, 45°,
60°OCHOBHOE TPUTOHOMETPHICCKOE TOKAESCTBO IS OCTPOTO
yria

®DopMyITbl TPUBEICHUS JIJIsI OCTPBIX YIIIOB

9 HaxosxieHue 31eMEeHTOB TPEYroJbHUKA C Teopema [Iudaropa u e€ npumeHenme
romMotbio Teopemsl [ludaropa, ocHOBHOTO 3HaueHne KOCHHyca, CHHyca, TaHreHca yrios 30°, 45°, 60°.
TPUTOHOMETPUYECKOTO TOXKIIECTBA U (hopMyT OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO IS OCTPOTO
MIPUBEJICHUS IJIs1 OCTPBIX YIVIOB yraa. opMysibl MpUBEEHHS UIsl OCTPBIX YIJIOB
10 KonTtponbsHas padora mmo Teme "[lmommane. [Nonsitre turomaay. [lnomans TpeyromsHuKa 1
HaxoxneHne momanei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB
MHOTOYTOJBHBIX Quryp. [lnomann mogoOHBIX Teopema [Iugaropa
¢uryp. Teopema [Iudaropa n Hagana Hauwana tpuronomerpun
TPUTOHOMETPUH"
1 BrucanHbIe U IEHTPAIIBHBIE YIUIBI, YTOJl MEXIY CBOICTBO yriia MeXay KacaTeJIbHON U XOpA0H, MPOBENEHHOMH
KacaTeJIbHOM U XOpJIoi. yepes3 TOUKY KacaHus
2 [IpuMeHeHue CBOMCTB LEHTPAIBHOIO U TeopeMa 0 BOUCAHHOM YIJIE U CIEICTBUA U3 HEE
BIIMCAHHOTO YIVIOB IIPH PEIICHUH 3324 Hyra okpykHOCTH
3 Hyra okpyKHOCTH U €€ rpajyCHas Mepa. TeopemMa 0 BIIUCAHHOM YTJIE U CJIEICTBUA U3 HEE
IleHTpanbHbIi U BIUCAHHBINA yriibl. Teopema o ITonsiTHE EHTPAILHOTO U BIIMCAHHOTO YIJIa
BIMCAHHOM YTJIE U CJICJCTBHSI U3 HEE Hyra okpykHOCTH
4 Teopema 0 BIMICAHHOM YTJIE€ U CIEICTBUS U3 HEE
VYTIIBI MEXIY XOpAaMH U CEKYLTUMHU [lonsiTHE IEHTPAIBHOTO U BITMCAHHOTO yTJia
VYTIIBI B OKPYKHOCTH.
Jyra okpy>KHOCTH
Brmcannsie 1 onvcaHHbIe "
5 VYTiIel MEX Iy TepeCceKaroIUMUCS XOpJaMH, MPOBEAEHHBIMY 13
YEeTHIPEXYTOJIbHUKH. VYTIIBI MEXIY XOpAaMH U CEKYLTUMHU .
OJITHOM TOYKH
KacarenpHble K = -
6 ; CBOMCTBO M IPU3HAK OMHCAHHOTO YETHIPEXYTOIbHUKA
okpyxHOCTH. Kacanue BrncanHble 1 ONMCaHHBIE YETBIPEXYTOJIBHUKH, HX N
o . Brincannas v onricaHHasi OKPY>KHOCTh YEThIPEXYTOJIBHUKA
OKPYKHOCTEH MIpU3HAKU U CBOMCTBA N .
YTIbel MEXy CEKYIIMMH, IPOBEAEHHBIMH U3 OJTHOW TOUKH
7 CBOICTBO 1 NPU3HAK BIMCAHHOT'O YETHIPEXYTOJIbHUKA
. CBOWCTBO M IIPU3HAK OMHCAHHOTO YETHIPEXYTOIFHUKA
Brucannsie 1 onucaHHbIE YETBIPEXYTOIBHUKH, HX N
. BrincanHnas v onvcaHHas OKPY>KHOCTb YETBIPEXYTOIBHUKA
MIPU3HAKU M CBOMCTBA N .
VYron Mexay kKacaTeIbHON U CEKyIIeH OKPYKHOCTH
LlenTpaipHBIE ¥ BIMCAHHBIE YTIIBI
8 CBOHCTBO M NIPH3HAK BIMCAHHOTO YETHIPEXYTOIBHUKA

BnucanHble U ONMCAHHBIE YETHIPEXYTONBHUKH, UX
IIPU3HAKU U CBOWCTBA

CJIy‘laI/I B3aUMHOT'O paCIIOJIOKCHUSA ABYX Opr)KHOCTefI
CBOICTBO U IMMPU3HAK OMMCAHHOI'O ‘leTLIpéXYI‘ OJIbHHUKA




CBOICTBO yria MeXay KacaTeabHOU U XOpAOoH, MpOoBeAEHHON
4uepe3 TOYKY KaCaHHs

Brnncannas u onvcaHHas OKPY>KHOCTb YEThIPEXYTOIbHUKA
VYIIIBl MEXIY IEPECEKArOIMMUCS XOPAaMH, TPOBEAEHHBIMU U3
OJITHOM TOYKH

Yron Mexay KacaTeJbHOU U CEKyLIEH OKPYKHOCTH

VYTIpl MEXy CEKYIIMMH, IPOBEAEHHBIMH U3 OJTHOW TOYKHU

9 [IpumeHeHne CBOMCTB BIMCAHHBIX M OMUCAHHBIX | CBOMCTBO M MPU3HAK OMHCAHHOTO YETHIPEXYTOIbHUKA
YETBIPEXYTOJIBHUKOB IIPH PEIICHUN BrnincanHas v onvcaHHas OKPY>KHOCTB YETBIPEXYTOIBHAKA
T€OMETPHYECKUX 3334

10 IIpuMeHeHre CBOMCTB BIIMCAHHBIX U OIIMCAHHBIX CBOICTBO Y IPU3HAK BIMCAHHOTO YETHIPEXYTOIbHUKA
YETBIPEXYTOJIBHUKOB NP PEIIEHUN BrncanHnas v onvicaHHas OKPY’KHOCTB YETBIPEXYTOJIbHHUKA
TEOMETPHYECKUX 3334

11 . CBOICTBO Y IPU3HAK BIMCAHHOTO YETHIPEXYTOIbHUKA
B3anmuOe pacnonoykeHue IByX OKpYKHOCTEH, . N
oB1LIHe KACATETbHbIE CBOWCTBO U IIPH3HAK OMUCAHHOTO 4ETHIPEXYTOIbHHKA

BrnircanHnas v onvcaHHasi OKPY>KHOCTB YETBIPEXYTOIbHHAKA

12 Cry4yan B3aUMHOTO PACIIOJIOKEHUS IBYX OKPYKHOCTEH

Kacanue okpyxxHocTei BuyTpeHHee U BHEIIHEE KaCAHUE OKPYKHOCTEN
O0u1re KacaTelIbHbIE K OKPYKHOCTSIM

13 Konrponbnas pabota o Teme "Yribl B Ciryyan B3aUMHOT'O PACIIOJIOKEHUS IBYX OKPYKHOCTEH
OKpPY>KHOCTH. BrircaHHbIE 1 ONIMICAHHBIE BHyTpeHHee 1 BHEIIHee KacaHUE OKPYKHOCTEH
YEeTHIPEXYTOJIbHUKH" O0bu1me KacaTelIbHbIe K OKPYKHOCTSIM

1 [Tonstue mnowmanu. [Inomans TpeyrojibHUKA U

MHOTOYT'OJIbHUKOB
Ksanpar u ero cBoiicTBa
IToBropenue. Yerbipéxyronbauku. Inomans IIpsAMOYTOJIBHUK U €r0 CBOWCTBA
TPEYTOJIbHHUKA U YETHIPEXYTOJIbHUKA [TapamnenorpaMM u €ro cBoicTBa
CBoiicTBa paBHOOEIPEHHOH Tpanenuu
[ToBTOpEHME, Pomb6 u ero cBoiicTBa
000011IeHE 3HAHUI MeTo/1 yIBOCHH S ME/IMAHbBI TPEYTOJIbHUKA

2 Teopema [Iugaropa u e€ npumeneHue
TosTopente. TosioGHBbIe TpeyrombHiKy, Teopema OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO JIJIsl OCTPOTO yIiia
Tudaropa [TpusHaku mogo6us TpeyroiapHUKOB. [1o100HbIE

TpeyrodbHUKH. COOTBETCTBEHHBIE 3IIEMEHTHI MOJOOHBIX
duryp.

3 Htorosast KOHTpOJIbHASI paboTa IIponopimonansHbie oTpe3ku. Teopema Daneca




[MonsTre wiomaau. [lnomans TpeyroabHUKA U
MHOTOYTOJIHHHUKOB

KBanpar u ero cBoiictBa

IIpsAAMOYTOJIBHHUK U €r0 CBOUCTBA

Teopema ITudaropa

[TapannenorpaMm u ero cBOMCTBa

CBoiicTBa paBHOOEIPEHHOH Tpanenuu

Pomb6 u ero cBoiicTBa

Ilomo6HbIe TpeyronpHuK. [IpruMenenne momodus

Pemienue 3anau Ha HaXOXI€HNE IIEMEHTOB
TPEYTrOJbHUKOB U YETHIPEXYTOJIbHUKOB

[Honstue mnomaau. [nomwanas TpeyroabHUKa U
MHOTI'OYT'OJIbHUKOB

OTHOIIeHHE TUTOMIAEH MOTOOHBIX TPEYTrOIbHUKOB
Teopema Ilucaropa

[Mono6ueIe TpeyroabHukH. [IpuMeHeHne mogoous

Yroia Mexay KacaTeabHOW, XOpAOH, CEKYILEH OKPYKHOCTH




HOYPOYHOE IINTAHUPOBAHHUE

9 KUIIACC
Haspanue niiana I'eomerpus
IMapasiaean 9
HazBanue pa3gena Ne ni/m | Tema ypoka ConepixaHue ypoka Koua-Bo
YPOKOB
Tpuronomerpus. TeopeMbl 1 Onpenenenre TpPUrOHOMETPUYECKUX Cunyc, KocuHyc, Tanresc yria ot 0° go 180° Equanunas 1
KOCUHYCOB U CUHYCOB. ¢dyukiwmii yriaos ot 0° go 180°. OcHoBHOE MOJIYOKPYKHOCTh. CHMMETPHUYHBIE TOYKU HA €AMHUYHOMN
Pemenue TpeyroabsHUKOB TPUTOHOMETPUUECKOE TOXKACCTBO. DPOPMYIIBI, | MOIXYOKPYKHOCTH DOpMyIIbI, CBA3BIBAIOLINE CHHYC, KOCHHYC,
CBSI3BIBAOIIIE CUHYC, KOCHHYC, TAHT€HC, TAHT€HC, KOTAHT€HC OIHOTO M TOTO K€ yria Enunnunas
KOTaHI€HC OJIHOTO U TOTO K€ yIJia MOJYOKPY>KHOCTb U TPUTOHOMETpUYECKUe (PYHKIMU TYIBIX
YIJIOB
2 ®opmynel npuBeaeHus. [lpumenenue ®DopMyIibl, CBI3BIBAIOIINE CUHYC, KOCHHYC, TAHI'€HC, KOTaHreHe | 1
TPUTOHOMETPUYECKUX TOXKIECTB U POpMyYIT OJIHOTO U TOro ke yria OCHOBHOE TPUTOHOMETPHUUECKOE
IIPUBEIECHUS IPU JI0KA3aTEIbCTBAX TOXJIeCTBO AJis1 yrioB oT 0° 1o 180° @opMmyIisl IpHUBEIEHUS
3 TeopeMa KOCHHYCOB TeopeMa KOCHHYCOB 1
4 Teopema KOCHHYCOB Teopema kocuHycoB @OpMyIIBI, CBA3BIBAIOIIUE BETUIHHEI YTIIOB
TpeyroJbHHUKA U JJIMHBI €ro cTOpoH HaxoxaeHne pa3inaHbIX
3JIEMEHTOB TPEYTOJIbHHUKA C IOMOILBIO0 TEOPEMBI CUHYCOB U
KOCHHYCOB
5 Teopema kocunycoB. / Bxognas ®opMyIbl, CBI3BIBAIOIINE BEIUYNHBI YTJIOB TPEYTOJIBHHUKA U 1
KOHTpOJIbHAs paboTa JUTMHBI €r0 CTOPOH
Teopema cuHycoB Teopema cunycoB. O000ImEHHAs TeOpEMa CHHYCOB
Teopema cuHycOB Teopema cunycoB. O000IEHHAs TeEOpEeMa CHHYCOB 1
Teopema cunycoB. @opMyiia TIOMAAH ®opmyna MIoIEAaaAN TPEYroJbHUKA Yepe3 ABE CTOPOHBI U YToJl
TPEYroJibHUKA Yepe3 JBE CTOPOHBI U CHHYC MEXIY HUIMHU
yria MeXAy HUMH
9 Haxoxxnenue [UIMH CTOPOH M BETWYHH yIiIoB | DOPMYIIHI IIIOMAAN MHOTOYTOJIBHUKOB, CBSI3aHHBIE C 1
TPEYrOJIbHUKOB TPUTOHOMETpUEH
10 Pemenne TpeyroibHUKOB C TOMOUIBIO ®opMmyna MIOLAAN TPEYTroJbHUKA YepPE3 ABE CTOPOHBI U yTOJl 1
TEOpEMBI KOCHHYCOB Mexay HUMHA DOpMYITBI TUTOMAAN MHOTOYTOJTbHUKOB,
CBSA3aHHBIE C TPUTOHOMETPHEH
1 Pemenne TpeyroibHUKOB C TOMOULIBIO HaxosxaeHue pa3in4HbIX 3JIEMEHTOB TPEYTOJIbHUKA € TOMOIIbl0 | 1

TEOPEMBI CHHYCOB

TCOPEMbI CUHYCOB U KOCHMHYCOB
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Pemmenne TpeyroibHUKOB C TOMOUIBIO
TEOpeM KOCHHYCOB U CHHYCOB

HaXO)KILeHI/IG Pa3JINYHBIX 3JICMEHTOB TPCYT'OJIbHUKA C TIOMOLIBIO
TCOPEMBI CUHYCOB 1 KOCUHYCOB

13 Pemenue tpeyronsaukos. [Ipumenenne Pemenne nmpakTudeckux 3aad Ha IPUMEHCHUE TEOPEMBbI
TEOpEM CHHYCOB M KOCHHYCOB IIPH PELICHUU | CHHYCOB M KOCHHYCOB
3a[a4 Ha BBIYMCIICHHS U OKA3aTEIbCTBA
14 ITpakTHdeckoe NpuMeHEHHE TeopeM cuHycoB | DopMyrna IIomanu YeThIpEXYrojbHUKA Yepe3 ero AUaroHanu u
Y KOCUHYCOB. PellleHne npakTHYecKux 3aad | YroJl MeXIy HUMHU
C HCITOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOpPEMbI CHHYCOB
15 [IpakTHueckoe mpuMeHeHNe TeopeM CHHycoB | DopMyra IIIoIIa Iy TPEYTroIbHIKA Yepe3 IBe CTOPOHBI U YTOJ
1 KOCUHYCOB. PellieHne npakTHyeckux 3aad | Mexay HuMu QopMyia miomaan YeThIpEXYrolbHIKA Yepe3 ero
Ha MPUMEHEHNE TEOPEM CHHYCOB, KOCHHYCOB | IMarOHaIH U Yol MeXay HUMU POpMyIIbl TUIOIAAN
1 GopMyJI IIIOLIAeH TeOMETPUIECKUX MHOT'OYT'OJIbHUKOB, CBSI3aHHbBIE C TPUTOHOMETPUEH
uryp
16 KonTtpoibHas padora o teme "Pemenue Cunyc, kocunyc, Taurerc yria ot 0° mo 180° Teopema cunycos.
TPEYTrOJIbHUKOB" 00606ménHas Teopema cuHycoB GopMyna mIomaan
TPEyrojbHUKa Yepe3 IBE CTOPOHBI M YTOJl MEXIY HUMH
Teopema kocuHycoB dopMyia MIOWAAN YETHIPEXYTOIbHUKA
Yepe3 ero AUaroHaiu U yroll Mexkay HuMu Dopmybl
npuBeaeHus Penenne npakTuueckux 3ajay Ha IpUMEHEHHE
TEOpPEMbI CHHYCOB U KOCHHYCOB
[IpeobpazoBanue mogoowMsl. 1 [NousiTue o mpeoOpazoBaHUM 110100 [IpeoOpazoBanue mompoous
Mertpueckue cootHomeHus | 2 CoOTBETCTBEHHBIE HJIEMEHTHI OJOOHBIX TeopeMa 0 MPOU3BEACHUHN OTPE3KOB XOPJT
B OKPY>KHOCTH ¢uryp. Koapdumment nogodus. [logoonbIe
TPEYroJbHUKH
3 COOTBETCTBEHHBIE AIIEMEHTHI MTOJOOHBIX Teopema 0 MPON3BEACHUHN OTPE3IKOB XOP/]
uryp
Teopema 0 Mpon3BeAEHUN OTPE3KOB XOPJ Teopema 0 IPOU3BEACHNUHU OTPE3KOB CEKYILLINX
5 TeopeMa 0 Npou3BEIEHNN OTPE3KOB TeopeMa 0 NpOU3BEIEHUN OTPE3KOB CEKYIIHNX
CEKYIINX
6 Teopema o KBaJpaTe KacaTeJlIbHON Teopema o KBaJipaTe KacaTeIbHON
7 [IpuMeHeHue B pelIeHnH TeOMETPHUECKIX Teopema 0 KBajipaTe KacaTelbHON

3a/1a4 TEOpEM O IIPOU3BEICHUN OTPE3KOB
XOpJ, O IPOU3BENECHUH OTPE3KOB CEKYHIEH, O
KBaJpare KacaTelbHOU




Pemenue 3aga4d Ha XOpAbl, CCKYIINUEC U
KacaTCJIbHBIC

Teopema o npousBeeHNN OTPE3KOB XopA Teopema o KBaaparte
KacatespHOM Teopema o Mpor3BeAEHUN OTPE3KOB CEKYIIUX

9 IIpumeHeHue TeopeM 0 XOpAax, CeKyLUX 1 HaxosxaeHue [UIMH CTOPOH U BEJINYMHBI YIIIOB MTOJO0HBIX (GUTYp
KacaTeJIbHOM MpH pelIeHUH 3a1a4 Teopema o npousBeeHNN OTPE3KOB XopA Teopema o KBaaparte
KacatespHOM Teopema 0 Mpor3BeAEHUHN OTPE3KOB CEKYIIUX
10 KonTtponbnas pabora mo teme HaxosxaeHue [UIMH CTOPOH U BEJINYMHBI YIIIOB [TOJO0HBIX (GUTYp
"IIpeoOpazoBanue nogobus. MeTpudeckue Teopema o npousBeeHNN OTPE3KOB XopA Teopema o KBaaparte
COOTHOIIEHUSI B OKPYKHOCTH" KacarenbHOl TeopeMa 0 Ipou3BEACHUN OTPE3KOB CEKYITUX
BexTtopst 1 Onpenenenne BeKTopoB. OU3ndecKuit u [onsitre BexTopa. [nmaa (Momyss) BekTopa HyneBoit BekTop
T€OMETPUYECKHUI CMBICI BEKTOPOB PaBencTBo BexkTOpoB KosunHeapHbie BEKTOPBI
COHaHpaBHeHHBIG 1 IIPOTHUBOIIOJIOKHO HAIllPaBJICHHLIC BCKTOPLIL
2 CrnosxeHue BEKTOPOB U €0 CBOMCTBA. Ilonstue BexTopa. Jnuna (Moayns) Bekropa HyneBoii BekTop
[IpaBuna TpeyronbHuka, napanienorpamma, | PaBeHcTBo BekTopoB KosnmiHeapHbie BEKTOPBI
MHOTOYT'OJIbHUKA ConarpaBiieHHbIE ¥ IPOTHBOIOI0KHO HaNpPaBJICHHbIE BEKTOPHI
Briuntanue BEKTOpOB Brluntanue BEKTOpOB
YMHOXEHUE BeKTOpa Ha ynciio. CBoiCTBa [IpuMeHeHue BEKTOPOB [l peLIeHUsT Y MHOKEHHE BEKTOpa Ha
YMHOKEHHsSI BEKTOpa Ha YUCIIO YHCIIO0 TEOMETPUUECKUX 3a1a4
5 Pa3noxxenue BexkTopa 1o 1ByM Konnuneapusie BekTophl. PaznoskeHue BeKTopa Mo JByM
HCKOJIJIMHCAPHLIM BEKTOpaM HCKOJIJIMHCAPHBIM BEKTOpaM
6 [IpsimoyronpHas cucTeMa KOOpIUHaT. JeiicTBus ¢ KOOpAMHATAMU BEKTOPOB: CJIOKECHUE, BEIUUTAHHE,
Koopnunater BekTopa. JleiicTBus ¢ YMHO>KEHHE Ha YUCIIO
KOOpJMHATaMHU BEKTOPOB: CIOXKEHHE,
BbBIYUTAHUC, YMHOKCHHE HA YUCIIO
7 CkassipHO€ IPOU3BETCHNUE BEKTOPOB. HaxosxaeHue [UIMHBI BEKTOpa 10 ero koopauHatam KoopauHater
CBoiicTBa CKaJISIPHOIO NPOM3BEICHUS CEpeAMHBI OTpE3Ka
8 IIpumMeHeHue CKaIsIpHOro MPOU3BENCHUS CkangpHoe Ipon3BeeHNE BEKTOPOB
BEKTOPOB JJI1 HaAXOXJACHUA 3JICMCHTOB
TPEYroJbHUKA U ONPEACICHUS €ro BUIA:
OCTpPOYTOJIBHBIN, IPSIMOYTOJIbHBIN,
TYHNOYTOJIbHBIN
9 Pemenune 3a1ad ¢ TOMOIIBIO BEKTOPOB HaxoxneHue 1rHbBI BEKTOpa 10 €ro KoopAuHaTaM JlelcTBus ¢
KOOpJMHATaMHU BEKTOPOB: CIOXKEHHE, BEIUNTAaHUE, YMHOKEHUE
Ha YHCJI0
10 Pemenue 3a1a4 ¢ MOMOIIBI0 BEKTOPOB. CxanspHOe MIPOU3BEACHIE BEKTOPOB B KOOpAWHATAX YTOI

Koopnunatel cepeunbl 0Tpe3Ka.
Paccrosinue mexay Toukamu Ha
KOOPJIMHATHOM MJIOCKOCTU

MECKAY BEKTOpaMHn
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[IpuMeHeHne BEKTOPOB IS PEIICHUS 3a/1a4
bM3uKH

CKaJ'IHpHOC IMPOU3BCACHUC BEKTOPOB HpI/IMeHeHI/IC BCKTOPOB AJid
pPEMICHUA TCOMCTPUUCCKUX 3a/1a4

12 KonTtponsHas pabota o reme "Bektopsr” Koopnuaathl BekTopa Ha IockocTH CIIOKEHHWE U BEIYUTAHHE
BeKkTOpoB CKajsipHOE Npou3BeeHue BeKkTopoB KoopauHatel
BEKTOPA Ha TIIOCKOCTH Y MHOKEHUE BEKTOPOB
JexapToBbl KoOpauHaTel HA | 1 JlexapToBEl KOOPAMHATEI TOUEK Ha IIpssmoyronbeHas cucreMa KOOpANHAT, JEKapTOBBI KOOPAHHATEI
IJIOCKOCTH TJIOCKOCTH TOYKH Y paBHEHHE NPSIMOI
2 YpaBHeHue npsiMoi. I'eoMeTpuueckuil YpaBHeHUE IPSIMOU
CMBICT YTJIOBOTO KO3 pHUIMeHTa 1
CBOOOHOrO WieHa YpaBHEHHUS NPSMOH.
[TapannensHOCTh U EPIEHAUKYIISIPHOCTD
MPSIMBIX
3 YpaBHeHue npsimoil. Penienue 3anay Ha VpaBHEeHHE MPSIMON
COCTaBJICHHE YPaBHEHU NMPSMON COTJIACHO
3aJJaHHBIM YCJIOBHSIM
YpaBHEHHE OKPYKHOCTH YpaBHEHUE OKPYKHOCTH
Koopaunatel Touek nepeceyeHus YpaBHeHue npsiMoil Y paBHeHue oKpykHOCTH HaxoxneHue
OKPY’KHOCTH U IPAMOIt KOOPJIMHAT TOYEK NepeceueHus] OKPY>KHOCTH U MPSIMOM
6 IIpumenenue mMeTo1a KOOpAUHAT IpU YpaBHeHue npsiMol YpaBHeHue okpyxHocTH HaxoxaeHue
PEIIEHNN F€OMETPUUYECKUX 33124 KOOPJMHAT TOYEK NEPECEUEHUs] OKPYKHOCTH U NMPSIMOH
7 Hcnonp3oBaHue ypaBHEHUI OKPYKHOCTH U MeTon KoOpAuHAT IIPH PEILICHUH 3a1a4
MIPSIMOM TPH pelIeHNH MPAKTUYECKUX 3aja4
8 Pemenue 3anau o teme "JlekapToBbI CrnoxeHue 1 BEIUNTaHHE BEKTOPOB MeTo1 KOOpAWHAT MPU
KOOPAMHATHI HA TUIOCKOCTH" pemeHny 3a1a4 KoopauHatsl BEKTOpa Ha INIOCKOCTH
YMHOXKEHHE BEKTOPOB Y paBHEHUs OKPYKHOCTH U NPSIMOU
9 KontponbHas padota Ne4 o Teme CrnoxeHue U BbIUNTaHHE BEKTOPOB MeTo1 KOOpAWHAT PU
" JlekapTOBBI KOOPAWHATHI Ha MJIOCKOCTH" peuIeHny 3a1a4 Y paBHEHUE NIPSIMONA Y MHOKEHHE BEKTOPOB
VYpaBHeHHe OKpyKHOCTH Haxo)kieHHe KOOpAMHAT TOUEK
MepeceyeHnst OKPYKHOCTH U TIPSIMOI
[IpaBunbHbIE 1 [IpaBunpHBIE MHOTOYTONBHUKH. Bhrancinenne | [loHATHE MpaBUIIBHOTO MHOTOYTOJBHUKA, IIPUMEPHI
MHOTOYTOJIbHUKH. JlJTnHa UX 3JIEMEHTOB MPABWJIBHBIX MHOTOYTOJbHUKOB DopMyiia sl BBIYMCICHHS
OKPY’KHOCTH U IUIOIIAIb yria NpaBWIbHOTO MHOTOYTOJIbHUKA
Kpyra. Beruucnenue 2 Hucino n. JIinHa OKPY>KHOCTH Yucino © 1 JuyimHa oKpykHOCTH Dopmya i1 BBIYUCIECHUS
iomaaei JUTMHBI TyTH OKPY>KHOCTH
3 Yucno n. JlinHa OKpY>KHOCTH OKpy’>KHOCTb U KpyT
4 JnuHa gyru OKpy>KHOCTH ®opmyna NSl BEIYUCISHHS IO IU TPAaBUIHBHOTO

MHOTI'OYT'OJIbHUKA




Panuannas mepa yria

Opr)KHOCTI), BIIMCaHHasd B HpaBHﬂLHLIﬁ MHOTOYTOJIBHHUK
CDopMyna JJI BBIYUCIICHUA TUIOMIaan ITPaBUIJIBHOT'O
MHOI'OYT'OJIbHUKA Opr)KHOCTI), OIMrcCaHHasA OKOJIO IPaBUJIBHOI'O
MHOI'OYT'OJIbHUKA dDopMlea AJI1 BBIYUCIICHUSA yIJla IIPaBUJIbBHOI'O
MHOTI'OYT'OJIbHUKA

[Inowmane kpyra

[Inowmane kpyra

[TonsiTHE KPYTrOBOTO CEKTOPa U KPYTOBOTO
cermeHTa. [lmomane cekropa u cerMenra

[Tnomans cermenta [Inomans kpyrosoro cexropa [lonsitue
CEeKTOpa M CeTMEHTa

Beruucienue nepumMeTpoB U 1ioaaen
¢buryp, BKIIOYAIOLINX IEMEHTHI Kpyra

®opmyna s BBIYACIACHUS IUIOMIAANA TPAaBUIBHOTO
MHoroyrosisHuka Ilnomans cermenTa Ilnoimans kpyroBoro
cekropa [lnomane kpyra

JIBMKEHUS IIOCKOCTH

ITonsTHe 0 ABMXeHUH ITocKocTH. CBOiicTBa
JIBIDKEHUS

CsoiicTBa nBuwxenus [loHsaTie IBUKEHUS

[TapannensHbIil nepenoc, [loBopot

[TapamenbsHbIN IEpEHOC
IToBopoT

OceBast cuMMeETpUs

OceBast cuMMeTpHUst

HenTpanbHasi CUMMETPHUS

HenTpanbHast cCHMMETpUs

IIpumeHeHue ABUXEHMSI INIOCKOCTH IIpU
peLIeHUH 3a1a4

HpI/IMeHCHI/IG ABWKCHUS IIJIOCKOCTHU B TCOMCTPHUUCCKHUX 3aJavdax

KonrponbHas padota Ne5 o temam
"[IpaBusIbHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. JIBMKEHUS TUIOCKOCTH"

IIpuMmeHeHne NBHKEHMSI IIIOCKOCTH B TEOMETPUYECKUX 3a7jadax
[ToBopot CgoiicTBa nBuxkeHns OceBasi CAMMETPHS
Hentpanbnas cummetpus Ilapamensaeiii nepeHoc [onstue
JIBHKECHHS

IToBTOpEHME U3YUEHHOTO

[ToBTOpeHMe, 0000IICHNE, CHCTEMATH3AIIHS
3HaHUU. VI3MepeHne reoMeTpu4ecKux
Benn4urH. TpeyroabHIKU

Teopema o BHEIIHEM yrIiIe TpeyrojbHUKa Teopema 0 cymMme
YIII0B TpeyroiabHuka CBOMCTBA MapauIebHBIX MPSMBIX
[Ipr3Haky napayuienbHOCTH JBYX MPSIMbIX BepTHKaIbHBIE YITIBL.
Yron Mexay npssMeIMH CMeXHBIE YIIIbI

[ToBTOpeHue, 0000IICHNE, CUCTEMATH3AIIHS
3HaHuil. [TapamiensHeie u
MEPICHIUKYISIPHBIC TPSIMbIC

CpenHsist TMHUS TPEYTONbHUKA U €€ cBoicTBa CpeaHsst TUHUS
Tpaneunn PaBHoOenpeHHBIN TpeyroasHUK [IpakTryeckoe
NPUIOKEHUE MoJ00HS TPpeyroilbHUKOB HepaBeHCTBO
Tpeyronsauka [logobuble Tpeyronpauku. [Ipumenenne
noo6usa CBOHCTBa MPAMOYTOIBHOTO TpeyroiabHuKa [Ipu3Haku
PaBEHCTBA TPEYTOJILHUKOB

[loBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS
3HaHu#. OKPYKHOCTH U KPYT.

[onstre omany. Ilnomane TpeyroapHuKa u
MHoOroyroibHuKoB Teopema [Tudaropa u e€ npumeHeHne
[Tnomane ¢urypsl, n306pax€HHOI Ha KIeTyaTol Oymare




I'eomeTpuyeckue mocTpoeHus. YTIIbI B
OKPY>KHOCTH

HroroBas KOHTpoJIbHAS paboTa

Haxoxnenue [IiH CTOPOH M BETWYHHEI YTIIOB IMMOJAO00HBIX (GUTYD
Teopema o npousBeeHNN OTPE3KOB XopA Teopema o KBaaparte
KacatespHOM Teopema 0 Mpon3BeACHUHN OTPE3KOB CEKYIIUX

[ToBTOpEeHME, 00600IICHNE, CUCTEMATH3AIIHS
3HaHui. Biucannbsle U onucaHHbIe
OKPY>KHOCTH MHOTOYT'OJIbHUKOB

CBOHCTBO yriia MeXay KacaTeIbHOU U XOpAOH, MPOBEAEHHON
yepe3 TOUKy KacaHusa BrycanHas v onrcanHas OKpy>KHOCTh
YeThIPEXYTOJIbHUKA YTJIBI MEXAY MepECcCeKaroMMHUCS XOpIaMH,
MPOBEAEHHBIMU U3 OHON TOYKH YTOJ MEXAY KacaTelbHOU U
CeKyIllel OKPY>KHOCTH BrincaHHast OKpy»KHOCTb TPEYTOJIbHHKA
VYTl MEXIy CEKYLIUMU, OPOBEAEHHBIMU U3 OJHON TOUKHU
IlenTpanbHble U BIHcaHHBIE YTl ONrcaHHas OKPYKHOCTh
TPEYrOJIbHUKA




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

['eomeTpus

Pacnio3naBaTh M3y4eHHbIE TeOMETpUYECKUE (DUTYPBI, ONPEEISITh UX
B3aMIMHOE PACIIOJIOKEHUE, U300pakarh T€OMETpUYECKUE (DUTYPHI,
BBIIIOJIHATh YEPTEXKU MO YCIOBHIO 3a1aud. M3mepsrs JIMHEWHble U
YIJIOBBIE BEJIMUMHBL. PemaTe 3a1aun Ha BBIYMCICHHUE JUIMH OTPE3KOB
Y BEJIMYMH YIJIOB

Jenate rpy0yro OIIEHKY JTUHEHHBIX U YTTIOBBIX BEIMYMH MIPEIMETOB B
peabHOM >KW3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuars
pa3Mepbl ITUX 0OOBEKTOB MO MOPSAKY BETHIUHBI

CTpouTh 4epTexu K FT€OMETPUUECKUM 3aa4aM

[Tonp30BaThCs MpU3HAKaMU paBeHCTBa TPEYroJIbHUKOB,

HCIIOJB30BAaTh IMPU3HAKN u CBOMCTBaA paBHO6eI[peHHBIX

TPEYTOJIHUKOB IIPU PEIICHNUH 3a/1a4

6.5

6.6

6.7

[IpoBOoAMTHL  JIOTMUYECKHE  PACCY)KIEHUS C  HCIOJIb30BAHUEM

reOMCTPHUICCKUX TCOPEM

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIBHUKOB, CBOMCTBOM MEAMAHbI, IPOBEIEHHON K TMIIOTEHY3€

NpAMOYTOJIBHOT'O TPCYTOJIbHUKA, B pCIICHUN I'COMETPUUCCKHUX 3a/1aq

OnpenensTs nMapauiebHOCTh NPSIMBIX ¢ TOMOIIBIO YIJIOB, KOTOPbIE
oOpa3yer ¢ HUMH cekyas. OnpeaensTs napamieabHOCTh MPSIMBIX C
MOMOIIIbIO PABEHCTBA PACCTOSTHUN OT TOUEK OJIHOM MPSIMOM 70 TOUYEK

JIPYTror NpAMoi

6.8

Pemate 3amaun Ha kieTyaton Oymare

6.9

[TpoBOIUTH BBIYMCICHUS W HAXOIUTh YHUCIOBBIE M OyKBEHHBIE
3HAYEHHUs YIJIOB B TE€OMETPHUYECKHX 3aJadyax C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbBHUKOB U MHOTOYI'OJIbHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MpHU TMEPECEYCHUU MABYX MapalICAbHBIX MPSMBIX

cekyuie. Pemars npakTudeckue 3a1a4u Ha HAaXOXKIEHUE YITIOB




6.10

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MECTa TO4YeK. YMETh
OTpeeNiaTh OUCCEKTpUCY yIila M CEepeAUHHBIA NEPIEeHIUKYISp K

OTPE3KY KaK reOMETPHUUECKUE MECTa TOUEK

6.11

@opMyIMpoOBaTh ONPEIEICHUSI OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BAaThCA MX CBOHCTBAMU. YMeTh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELICHUN 3a1a4

6.12

BiageTs NOHATHEM ONKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMmeTb Haxoautb €€ ueHTp. Ilomp3oBarbes (akramMm o TOM, 4TO
OUCCEKTPUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJJHOU TOUKE, U
0 TOM, YTO CEPEIUHHBIEC NIEPIIEHIUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

BJIaIIeTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, IIOJIb30BATHCA
TeOpeMOﬁ 0 TNCPHCHAUKYIISIPHOCTH KacaTelIbHOM | paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUA

6.14

ITonb30BaThCs HpOCT@ﬁHIHMH TCOMCTPUUCCKUMU HCPABCHCTBAMMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IUHEHKH

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BH/bI '—ICTLIpéxyFOJ'II)HI/IKOB, uX 3JIEMCHTHI,

IIOJIb30BAaThCS MX CBOHMCTBaAMU IpH pCIICHUU I'COMETPUUCCKHUX 3aJ1avd

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(eHTpa Macc) B peIICHUH 33129

6.3

Brnanete moHsATMEM CpeAHEN JIMHUM TPEYroJbHUKA W TpaIeluu,
IPUMEHSATh HMX CBOWCTBAa IPU PEUIEHMM TIE€OMETPUYECKHX 3aj]ad.
[Tonb3oBatbces Teopemoit asieca U TEOPEMON O MPONOPLHHOHATBHBIX

OTpPEC3Kax, MPUMCHATH UX JIA pCIICHUSA NPAKTUYCCKUX 3a1a4




6.4

6.5

[IpuMeHATh TNpHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3a1a4

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoMeTpUYECKUX U
npakTuueckux 3anad. CTpouTh MAaTeMaTHMYECKyld MOJENb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnaners moHATHSIMH CHHYCa, KOCMHYCa W TaHI€HCa OCTPOro yrija
IpAMOYT'OJIbHOTI'O TPCYIOJIbHHKA. Ilonp30BaTbCA PTHMH MOHATHIMH

AJI pCHICHU A MMPAKTUYCCKUX 3a1ayd

6.7

6.8

6.9

BoruucisaTs (pa3iuuHbIMU CrIOCOOAaMHU) TUIOMIAb TPEYTOJIbHUKA U
IUIOMIAId MHOTOYTOJbHBIX GUryp (moib3ysch, Te HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MonydeHHbIE YMEHUS B TPAKTUUECKUX

3aJadax

Biagerp NOHATMAMM  BIOMCAHHOTO M LIEHTPAJIBHOTO  yIJa,
HCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIax, yriax MEXIy XopAaMu
(CeKymMMH) U yriie MEXIy KacaTeJIbHOM M XOpJOM MpU pEHICHUH

reOMCTPUYCCKUX 3a1a1

Bnaners mOHATHEM OMNHMCAHHOTO ‘IeTBIpéXYFOHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUH 33]1a4

6.10

IIpuMeHATh MOJy4YEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peaJbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

9 KIIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

6.1

I'eomerpus
3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C UX
IMOMOIIBIO PA3JIMYHBIC DJIEMCHTHI IMPAMOYTOJIBHOI'O TPEYIrOJIbHHUKA

(«pemieHre TPSAMOYTOJIBHBIX  TPEYroJbHUKOBY»). Haxomute (c




IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIUHBI W YIJIbl  OJIA HETAOINYHBIX

3Ha4YCHUH

6.2

6.3

6.4

6.5

ITonb3oBarbes dbopmynamMu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXK/ICHUSI COOTHOLLIEHUI

MCXKAY TPUTOHOMECTPUYCCKUMU BCIMYNHAMU

Hcnonb3oBath TEOpeMbl CMHYCOB M KOCHMHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHHUN I'COMETPHUICCKUX 3ada4

Bnaners moHsTHSIMU TpeoOpazoBaHusl MOA0OMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA0OHBIX (uryp. Ilonb3oBaTbes cBoiicTBamMu MOI00US
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpuMeHsITh CBOMCTBA TOI0OUS B MPAKTHYCCKHIX
3aJayax. YMeTb MPUBOAUTH MPUMEpPbl MOJOOHBIX (UTYp B

OKpYZKaroumeM MUpe

[Tonb30BaTbcs TEOpeMaMHU O IPOU3BEACHUM OTPE3KOB XOpJI, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTellbHOM

6.6

6.7

6.8

ITons30BaThCS BCKTOpaMH, IOHHWMAThb HUX FCOMeTpI/I‘IGCKI/Iﬁ n
(bH3H‘lCCKPIﬁ CMBICJI, MIPUMCHATH UX B PCHICHUU TCOMECTPHUYICCKUX U
(I)I/I3I/I"ICCI(I/IX 3agay. HpI/IMeHHTL CKaJIIpHOC MMPOU3BECACHNUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUWHAT Ha MJIOCKOCTH, IIPUMCHATDL €0 B

PECIICHUN TCOMETPUUCCKHUX U MTPAKTUYCCKUX 3a1a4

Bnagerp MOHATHUSAMM NIPAaBWIBHOTO MHOTOYTOJIbHHMKA, JUJIMHBI
OKPYXHOCTH, JJIUHBI JYyTM OKPY>KHOCTH M paJUaHHON MEpHI YyIJa,
YMETh BBIYUCIATH IUIOMAAL Kpyra M ero uacred. [IpumeHsTsH

MOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTPHl CUMMETpUHM (Uryp, HpPUMEHSTH

JABUXXCHUA ITJIOCKOCTH B HpOCTGﬁIHPIX ciydasax

6.10

[IpuMeHsATh TOJNIyYEHHBIE 3HAHUS HA IMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETHU IS 3a7a4 PeaIbHOM KU3HU U TIPOBOJAUTH

COOTBETCTBYIOIIHUEC BBIYUCICHUA C MPHUMCHCHUCM HO,I[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 I'eomerpus
Havanbnble nouaTus reomerpun. Touka, npsmas, 0Tpe30K, Jyd. Yroi. Buast
6.1 yrioB. BeprukaneHbele U cMexHblEe yrubl. buccekrpuca yria. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX
6.9 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpHH.
' [TpyMeprl CUMMETPHUH B OKPYXKaKOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBIO LUPKYJS M JIMHEHKH. TpeyroybHUK.
' BricoTa, Menuana, OuccekTpuca, UxX CBOMCTBA
6.4 PaBHOOE/IpeHHBII W  pPaBHOCTOPOHHUH TpEYroNbHUKH. HepaBeHCTBO
' TPEYroJbHUKA
65 CBoiicTBa W TpPU3HAKU PABHOOEIPEHHOIO TpeyrojbHUKa. I[Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6. CpolicTBa M TNpU3HAKK MapauledpHbIX npsmbeix. Cymma  yrjios
' TpEyroJIbHUKA. BHEIIHNE yIIIbI TPEYrOJbHUKA
[TpsimoyronbHbI  TpeyroiabHUK. CBONCTBO MeIWaHbl MPSIMOYTOJIBHOTO
6.7 TPEYrojabHUKa, TIpPOBENEHHOW K TuUnoreHy3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIIN TPEyroJbHUK C YTIIOM B
30°
HepaBeHcTBa B TeOMETpHUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OOoJbIeM yrie u OoJblIeld CTOpPOHE
TpeyrojabHuKa. IleprnenauKynsap U HaKJIOHHAsS
6.9 I'eomerpuyeckoe MecTO TOYEK. buccekTpuca yriia W CEpeIMHHBIN
' MEPHEHIUKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOYEK
OKpyXHOCTb W KpYyr, XOpJa H JAuaMeTp, HUX CBOMCTBa. B3anmmHoe
6.10 pacrojoKeHUe OKpYKHOCTH U mnpsaMoi. KacatenpHas M cekymias K
OKPYXHOCTH
6.11 Oxpy’KHOCTb, BIMCAaHHas B yroj. BrucaHHas M onucaHHas OKPY>KHOCTH
' TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

6 I'eomerpus

6.1 YerpipéxyroapHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHOOOKass Tpamemnus, €€ CBOICTBA W  INPHU3HAKH.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp macc TpeyronbHuKa

6.5 [Momobue TtpeyrompHuKOB, KodpduuueHT momodus. [lpusHaku momoOus
' TpeyrojabHUKOB. [IpuMeHeHrne noJo0us IpH pelieHUH IPAKTUYECKUX 3a/1a4

6.7 @opmynbl Ui MJIOLIAAU TPEYrolbHUKA, HapaijenorpaMma, pomba H
' Tpanenuu

6.8 CpoiicTBa muomaaeil reoMmerpudeckux @uryp. OTHOIIEHHE IIONIaaeH
' Mo100HBIX pUryp

6.9 Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPAaKTHYECKUX 3a/1a4

CuHyc, KOCUHYC, TaHT€HC OCTPOIO yIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPUYECKHE
¢byskun yrinos B 30°, 45° u 60°

6.12 BrnucanHbple M EHTpAJIBHBIE YIJIBL, YIOJ MEXIY KacaTeIbHON M XOpAOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMH

6.13 BrnrcanHble v onrcaHHbIe YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTeil. KacaHue okpyKHOCTEH.
' OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Perenue
6.2 MPAKTUYECKUX 3a/lad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BEIEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU OTPEZKOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Bekrop, amumHa  (MOIysnb) — BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
65 MIPOTUBOMNOJIOKHO HAMPaBICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpalK Ha/l BEKTOpaMu. PaznokeHue BeKTopa 1o J8ym
HEKOJUJTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl Bektopa. CransipHoe Ipon3BeeHIE BEKTOPOB, TIPUMEHEHUE IS
' HAXO0XACHUS JUIMH U YIJIOB
JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS MPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATAaX, IEPECEUEHUE OKPYKHOCTEN U NPAMBIX. MeToa KOOpAUHAT U €T0
MIpUMEHEHNE
6.8 [TpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 JlvHa okpyXHOCTH. ['pajgycHast U paauaHHas Mepa yriia, BBIUHMCICHHUE JUIMH
' YT OKPY>KHOCTEN
6.10 [Tnomanpe kpyra, ceKTOpa, CerMeHTa
611 JIBUKEHUsI TIJIOCKOCTH M BHYTPEHHHME CHMMETpUM (uryp (3aemMeHTapHbIe

npencrasienus). [lapamiensHslii nepenoc. [ToBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHIMHU:
rpad, CBsA3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIONb30BaTh TpadHUuecKoe IpelCTaBlICHHUE
MHOJKECTB JUIsI OIMCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpuU

pELICHUH 3a/1a4 U3 APYTUX YIeOHBIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pAllMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCII0, apu(METUYECKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSAIOYMBATh YHWCJIA, TPEACTABIATH YHCIA Ha KOOPJAMHATHOM
NpsIMOM, OKPYIJISITh YHUCIA; YMEHUE JenaThb MPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOYJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBIIIOJIHATH pacuéThl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM 4YHCIE C MCIOJb30BaHMEM (OPMyT DPA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHENHbIE U KBAJIpaTHbIC YPABHEHUS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEIMETOB
U TPaKTUYECKUX 3aJad; yMEHHE MHCIIONIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO TUIOCKOCTB JJISi M300pakeHUs pereHHM

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUE OTIepUPOBATH MTOHSTUSIMU: npsimMast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTG, TMapaboina, rumepbosa; yMeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku s
OIpe/IeNIeHUs] CBOMCTB IPOILIECCOB U 3aBUCHUMOCTEH, AJISl pelleHus
3aja4 U3 APYruX y4eOHBIX MPEAMETOB U PEAbHON KH3HU; YMEHUE

BbIpaXxkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BAaTENbHOCTEN, (HOPMYIBI CYMMBI U
o0I1ero wieHa MpU PeHIeHUH 331a4, B TOM YUCIE 3aJa4d U3 JPYrux

y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE HA MPOLIEHTHI,
JOIM W 4YacTd, JBHKEHHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aui U3 00J1aCTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3Yy/IbTaTOB

YMeHue onepupoBarh NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsIMas,
oyd, JIOMaHas, yToJI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




HPSMOYTOJIbHBIM TpEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 TIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMHU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TPSMOI; YMEHHE pacro3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMuuHA yIJla, CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMYyNBl MEpUMETpa U IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNIeNuIea; YMEHUE TPUMEHATh TPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHUS IS

BBIYMCIICHUS IJINH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB M D3JIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONCprupoOBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKaIAPHOC TIPOU3IBECACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
MNpEaACTaBIICHUA JAHHBIX W PCIICHUA 3aad, B TOM YHCJIC U3 APYTUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMenue ONCprUpoOBaTh IMOHATUAMU: CTOJIOMKOBBEIE U KPYTOBLIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKOoe, MeIHuaHa,




15

16

HauOoJbIlIee U HaUMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJICKAaTh, HMHTEPIPETHPOBATh M  MPEOOPA30OBHIBATH
uH(pOpMaIIMIO0, TPEICTABICHHYI0 B Ta0IMIIAX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; YMEHHE pacrno3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXaroIIleM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYAWHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIH HCXO[)
CIIy4aifHOTO ONBbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHME HAXOJAUTb BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITaxX C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIlaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ MCIOJb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUI U SIBJICHUI, TIOHUMATh POJIb IPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MAaCCOBBIX SBJICHHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I H3y‘leHHBII>i METOH JIs1 pPCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHEI MATEMATHUYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATH MPOABJIICHUC 3aKOHOB MATEMATUKHU
B HCKYCCTBEC, OIIMCbIBATH OTACIIBHBIC BBIJAIONIUECA PE3YJbTAThI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATUKU KAK HAYKH, ITPUBOJUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n nx aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEUYHbIE
' MIEPHOINIECKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue Omepaludd ¢  paldOHAIbHBIMU
' YyHuClIaMu

14 JeiictButensubie yncia. ApudMeTHUYEeCcKHe OMNepalnuu C IeHCTBUTENbHBIMU
' qrCcIaMu

Le [TpuOmmkE€HHBIE BBHIYMCICHUS, MpaBWUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
' CBolicTBa CTeNeHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”5 ApudpmeTnueckuii  KOpeHb ~ HaTypalbHOM  cTtemeHu.  JlefcTBus ¢
' apu(pMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npobHO-palnoHaNbHbIe ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUI

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucnoBble OCIEI0BATENbHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTEH




Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOi U TJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEJINYHH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






