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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKEeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKJIK0YaeTCsl B TOM, YTO 00y4daroLuiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUH ABJICTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pEIIEHNN KaK MaTeMaTU4YECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B peajbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUECKYI0 (Urypy, ONUCaTh
CJIOBaMH JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOIUMYIO0 JUIMHY ONTOBOJOKOHHOIO Kaless uiau Tpedyemble pasMmepbl rapaxa ais
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOTO  XapakTepa OOyYaloolUiicss y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEaIbHbIX JKU3HEHHBIX CHUTyallMi, MpPOBOAUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb ITOJIyYEHHOT'O Pe3yJbTaTa.

KpaiiHe Ba)XHO TOJUEPKUBATH CBS3M T€OMETPUHU C JPYTMMH YYEOHBIMH IPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « [puroHomerpuueckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpusi» BKIIOYAET CJEIYIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOicTBay, «l3MepeHHEe TIe€OMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  INIOCKOCTW», «BeKTopwl», «/IBMKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100Us.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Henenmo), B 8 kiacce — 68 yaco (2 yaca B Helen0), B 9 kimacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HauvanpHple nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yron. Bunpbsl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cumMmeTpuu
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MenaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpPHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroabHuKa. IleprneHanKysp 1 HaKIOHHAS.

I'eomeTpryeckoe MecTO TO4YeK. buccekTpuca yria M CEpeIMHHBIN NEPHEHAMKYIAP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHas B
yroJ. Bincannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKd W CBOMCTBA. YacTHbIE cCilydau
napaienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema QPaseca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03(hduuueHT noaodus. IIpuzHaku mogodus TpeyroibHUKOB.
[TpumeHneHre no100Us PH PEIIeHNH IPAKTUYECKUX 3aay.

CaoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAN TPEYTroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX UTYP.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [ludaropa. [Ipumenenune Tteopemsl Iludaropa nmpu pemeHUM MPaKTUYECKUX
3az1ad.

CuHyc, KOCHHYC, TAHT'€HC OCTpPOTO yIja MpsSMOYrOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IIEHTPAJIBHBIE YIJIbL, YIOJ MEXIAY KAcATeIbHOM M XOPIOH. YTIBI MEXIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKH. B3aumHoe
pacmoyioxkeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC



Cunyc, kocuHyc, TaHreHc yriaoB ot 0 go 180°. OcCHOBHOE TPHUTOHOMETPUUECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TpeyroabHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Permienue
MPAKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUEM TCOPEMbI KOCUHYCOB U TCOPEMbI CUHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa o mpou3BeICHUU OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBajJipaTe KacaTelbHOM.

BekTop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIpaBJCHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalldy HaJ
BeKTopaMHu. PaznokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CKaJIS'IpHOe MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI1 HAXOXKIACHUS JJIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI HA IIJIOCKOCTU. YpaBHEHUS TMPSIMOA U OKPYXKHOCTH B
KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €0 MPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTONBHUKH. JlTMHA OKpYyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIYHCIICHHE JITMH AYT OKpykHOCcTel. [1momane kpyra, cekropa, CEerMeHTa.

JIBUKEeHHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (d71eMeHTapHbIe MPEICTABICHNUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTepPU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKON IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO O0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITHUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM IPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHME B PELICHUM NPAKTUYECKUX 3aJad MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON Mpo(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPDOM U TIOCTPOCHHUEM HWHIWBHAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUM, YMEHUIO BUICTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epsl 4YeloBEUeCKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
WCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1IAroNoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHMUS B HMHTEPECAX CBOETO 3/J0POBbBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKAa pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIeH cpebl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE00X0IUMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, B TOM 4Hcie (HOpMyTupoBaTh UICH,

HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBI0  OCO3HABATh CTPCCCOBYIO CUTyallUl0, BOCIPUHHUMATL CTPECCOBYIO

CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpMYIMPOBATH U OLEHUBATH PUCKH U TIOCTIEACTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble Jjornuyeckue aeiicTBHA:

BBISBIISITh M XapPaKTEPU30BATh CYIIECTBECHHBIC MPHU3HAKKM MATEeMaTHYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUNA MEXAY MOHATHAMH, (OPMYIHUPOBATH OMPEACICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIN IPU3HAK KiIacCCU(UKALMU, OCHOBAHUS JJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3A,

BOCIIPUHUMATh, (HhOpPMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAOMIOACHMSIX W YTBEPKACHUSAX, Npe/jlaraTb KPUTEPUU [UISl BBISBICHUS
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeJIaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3buparb J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUH (IpsMbIE U OT IPOTUBHOIO),
IPOBOJIUTH CaMOCTOSATEIbHO HECIOXHBIE JI0Ka3aTeNbCTBA MaTeMaTH4YeCKHX (DaKTOB,
BBICTpAauBaTh apryMeHTalllI0, [IPUBOJUTh IPUMEPBl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOJAIIMNA C YyYETOM CaMOCTOSITENIbHO BBIJCIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  WCCIIEMOBATCIIbCKHA  MHCTPYMEHT  ITO3HAHWUS,
(hopMyIMPOBaTh BOMPOCHI, (PHKCUPYIOIIHE MPOTHBOPEUHE, IPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UIUI0, MHCHHE;

MPOBOAWTH MO CaMOCTOSITENIbHO COCTABICGHHOMY IUIAHY HECIIOKHBIH OJKCIEPUMEHT,
HEOOJBIIOE UCCIEOBAHHE IO YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITY COOOH;

caMoCTOsITeNbHO  (OpMYIUPOBaTH  0000IIEHHST W  BBIBOJBI MO  pe3yibTaTam
MPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCThH MOTYYCHHBIX
PE3yIhTaTOB, BBIBOJIOB M 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, & TAKKE BBIABUTATH MPEATIOI0KEHUSI
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmaumeii:

BBISBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOAUMBIX JUIS
peleHNus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBAThb W HHTEPIPETHPOBATh HH(OPMAIIHIO
pa3IMYHbIX BUJOB U (hOPM IMpeICTaBICHHUS;

BBIOMpAaTh (opMy IpecTaBiIeHUs WHPOPMAMK U WLIIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WIIH
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTHBHBIe YHUBEPCAJIbHLIC y‘leﬁl—lble JedCTBHUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a/Ja4l, KOMMEHTHPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0z 00CYXKIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TE€MbI, TIPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOHU CYXKIICHUS C CY)KICHUSIMH JPYrUX YYaCTHUKOB JHaliora, OOHApy)KUBATh Pa3Indue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HOopMyIHpOBaTh Ppa3HOIIACUS, CBOH
BO3PaXKCHUS;

NPEICTaBIATh PE3YJAbTATHI PEIICHUS 3a7a4yM, SKCIEPUMEHTA, UCCICIOBAaHMSA, MPOEKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3CHTAllMUd U
0COOEHHOCTEH ayTUTOPHH;

MOHUMAThH M MCIIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBHUIYAJILHON PabOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeAesTh BUIbI paboT, JTOTOBapUBATHCS, 0OCYKIATh NPOIECC U PE3yJIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C JIPYT'MMH YJICHAMH KOMAaH]bl, OIECHHBATh Ka4eCTBO CBOETO BKJaJa B OOINUH MPOIYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpATh C€Hoco0 pemeHus ¢ Y4€TOM MMEIOLUXCS PEecypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA Mpollecca M pe3yiabTara pelieHus
MaTeMaTHYeCKOW 3ajjauu;

NpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU PELIEHUU 3a7auyd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE PE3yJbTaTa AESITEIbHOCTH MOCTABICHHOW LIEJTU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUSI 1IeJIU, HaXOJUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYUT CIEIYIOUUE NpPEIMETHBIE

pe3yJbTATHI:

Pacno3naBath HU3YUYCHHBIC T'COMCTPHUYCCKUC (I)I/IrprI, onpeacyiATb HUX B3daUMHOC

pacnosoxeHue, M300paxkarb reoMeTpudeckue (UTYphl, BBINOJIHATH YEPTEXKU IO YCIOBHUIO
3amaud. M3MmepAThs JMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayd Ha BBIYUCIICHHE IUIUH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenats rpyOyI0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYUH MPEIMETOB B PEAIbHOMN KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYIOJbHHMKOB, MCIOJIb30BaTh NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PEIICHUH 3aa4.

[IpoBOINUTH TOTMUECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb3oBaTbest MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbBHOTO TPEYTrOJbHUKA, B PpELICHUU
FEOMETPUUECKUX 3a/au.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JI0 TOYEK APYroil MpsIMOK.

Pemare 3agaun Ha Ki1eT4aToit Oymare.

[IpoBOAMTHL BBIYMCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HA4YCHHs YIJIOB B
FEOMETPUUYECKUX  3ajJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX IPH IMEPECEUCHUU IBYX MapauIeTbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTuyeckue 3a1a4y Ha HaX 0K ICHHUE YIJIOB.

Brnasetp nmoHsATHEM T€éOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
U CEePEeIUHHBINA MEPIECHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMyIHpOBATH ONPEACICHHUS] OKPYXKHOCTH M KpPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bnanete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
neHntp. [lomp3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAI0TCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHAUKYISAPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb3oBaTbcs MPOCTEMIIMMH TEOMETPUUYECKUMHU  HEPaBEHCTBAMM, IIOHUMATh HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOyueHuss B 8 kJiacce OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, UX DJEMEHTHI, TOJIb30BATHCA HMX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Bianers monsiTHeM cpeaHEl JIMHUHM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
Ipu pelleHun reomerpuueckux 3anad. llonb3oBaThess Teopemoirt daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBatbes Teopemoit [ludaropa mas pemieHUs TEOMETPUUYECKHX U MPAKTHUYECKHUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadyax, CaMOCTOSATEIbHO JIeNaTh
4epTEX U HAXOIUTHh COOTBETCTBYIOIIUE JTUHEI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYyCa M TaHI'€HCAa OCTPOTO yrjla MNPSIMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCS STUMHU TTOHATHUSAMH VIS PEIICHUS MPAKTHYECKUX 3a7ad.

Boruncnsate  (pa3nuyHBIMEH - croco0aMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MONB3ysach, TJ€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

Brnanets MOHATHSMU BOHCAHHOTO W IIEHTPAJIBHOTO YIJia, HMCIIONB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U Yriie MeXIy KacaTelIbHON U XOpaoi
NP PEIIEHNN TEOMETPUUIECKUX 3a]1a4.



Bragers moHATHEM ONKMCAHHOTO YETBIPEXYTOJbHHUKA, IMPUMEHATh CBOICTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA NIPU PELICHUM 3a/1a4.

[TpyuMeHsTh NOJyYyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K konmy oOyuenuss B 9 kjacce oOydaroumuiics MOJY4YUT CIEIylOLUe MpeaAMETHbIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPBIX YIVIOB, HAXOAUTh C HX IOMOLIbIO
pa3jMyYHbIE  DJIEMEHTHl  MPSMOYIOJBHOTO  TPEYTOJIbHMKA  («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C mMOMOLIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISI HETaOJIMYHBIX
3HA4YCHUM.

[Tonp3oBaTbest popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKUMH BETMUMHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELIEHUH TI€OMETPUYECKHUX
3aj1ad.

Bnagers noustusiMu npeodpazoBaHus 1000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. ITonp3zoBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIUMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpuMeHsTh cBOICTBAa MOJO0US B MPAKTHUECKUX 33]adax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUT'YP B OKPY’KAIOIIEM MUpE.

[Tonb30BaTbCs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX TI€OMETPUYECKMH U (U3UYECKUH CMBICIH,
OPUMEHATh MX B PELICHUM TIeOMEeTpUYecKuX M ¢u3ndeckux 3ajad. [IpumeHsTh CKanspHoe
IIPOU3BE/IEHNE BEKTOPOB AJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Bnaners MOHATHSAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, UIMHBI OKPY)KHOCTH, JUIMHBI TyT'd
OKPYKHOCTM M pPaJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpyMEHATH MOIy4eHHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomute ocu (wim HEHTPBI) CUMMETPUH (UTYp, TPUMEHSTh JBUKEHHS IJIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[TpyMeHsTh noydyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIEHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIB3YSCh, I'7I€ HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/l Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pa30BATEIBHBIE
padoTbI padoTbI pecypesr
) i caofictsa, Tepene reoerpmaca 14 ubmotera LIOK
' P p https://m.edsoo.ru/7f415e2e
BEIIUYUH
bubnunoreka LIOK
2 Tpeyrombhmuiin 22 . https://m.edsoo.ru/7f415e2e
3 [TapannenbHble IpsAMbIE, CyMMa YIJIOB 14 1 bubnuorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTh 1 KpYT. [ eomeTprueckue 14 1 bubmmoreka [JOK
HOCTPOCHHUSI https://m.edsoo.ru/7f415e2e
. bubmuoreka [IOK
5 [ToBTOpenue, o6o0IIEHNE 3HAHUI 4 1 hitps://m.edso0.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



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

8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 06PA30BATEILHBIC
padoThI padoThI pecypcb
. bu6nmmoreka [IOK
. HeTbpexyronbHuiH 12 . https://m.edsoo.ru/7f417e18
2 EegﬁzMalgiﬂaii?{g; ZOTPZI‘;;(; Mo100HbIE 15 1 bubmorexa HOK
porop P » 1104 https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKA
3 peyTOm KOS 1 aoTey oM it 14 ) BuGmorera LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa n Havana 10 1 bubmmoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
5 OTHCAHHBIE YETHIPEXYTOIbHHUKH. 13 1 bubnnorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHU
. bubnuoreka [{OK
6 [osToperue, obobmenne snanmii 4 1 https://m.edso00.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM H(ppoBbIe
Ne i/ NporpaMMEI pas Beero KonTpoabubie IIpakTuuyeckue f)lﬁlipg)f OBAT eJ)IBHH e
padoThbI padoTshI pecype
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmuorexa [IOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
9 [Ipeo6paszoBanue nonodus. Metpuueckue 10 1 Bbu6moreka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
3 Bexrope! 12 . https://m.edscL)g.ru/7f41a12c
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41al2c
el BuGorea 10K
BIHCIICHHE MIOMANCH https://m.edsoo.ru/7f41al2c
6 JIBMOKEHHUS TNTOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 5 bu6nunorexa LIOK
CHUCTEMATH3AIMS 3HAHMMA https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmyecrBo yacos Nara DJIeKTpOHHbIe U (pPOBbIE
11/-11 Tema ypoka Beero Kontpoabubie IIpakTuueckue W3ydenus oOpaszoBaTe/bHbIE
padoTbI padoThbI pecypchl
1 [Ipocreiimme reomeTpudecKue 1 Bu6muoteka [JOK
OOBEKTHI https://m.edso0.ru/8866b724
2 MHOroyroiapHUK, ToMaHas 1 Bubmiorexa HOK
https://m.edsoo.ru/8866ch6a
3 CMexHbIEe U BEpTUKAJIBHBIE YTJIb 1 Bubmzorexa HOK
https://m.edso0.ru/8866c5c0
CMexHbIC U BEPTUKAIBHBIC YTJIbI.
4 CaolicTBO CMG)EHBIX YTJIOB. }érBOﬁCTBO 1 bubsmorexa [IOK
https://m.edsoo.ru/8866c7be
BEPTUKAIIBHBIX YTJIOB
CMexxHbIC U BEPTUKAIIBHBIE YTJIBI.
5 Pemienne npaktuyeckux 3aaad 1o Teme 1
CMEXHBIE YTJIbI
CMexxHbIC U BEPTUKAIIBHBIE YTJIbI.
6 Pemienne npaktuyeckux 3aaad 1o Teme 1
BEPTUKAIbHBIC YTIIbI
7 CMexxHbIC U BEPTUKAIIBHBIE YTJIbI. 1
Pemienne npaktuueckux 3agad
8 CMexxHbIe U BEpTUKAIIbHBIE YTJIbI. 1
Pemenne 3a1ad Ha TOTOBBIX YePTEKAX
N3mepenre TMHEWHBIX U YTIIOBBIX
9 BEJIMYUH, BBIUKUCIIEHUE OTPE3KOB U 1
YTJIOB
H3mepeHnne TMHENHBIX U YTI0BBIX
10 BEJINYMH, BEIYMCICHUE OTPE3KOB U 1 bubnuorexa [JOK

yrioB. MacmrabHblil oTpe3ok. [{nuna
OTpe3Ka

https://m.edso0.ru/8866c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

11

12

13

N3MepeHne TMHEHHBIX U YTJIOBBIX
BEJIMYMH, BBIUUCIICHUE OTPE3KOB U
yriaoB. Equnuib uamepenus.
H3mepuTenbHble MHCTPYMEHTHI

W3mepenune MTMHEHHBIX U YTIOBBIX
BEJINYMH, BEIYUCICHUE OTPE3KOB U
yrioB. Pemenne npakTnyeckux 3anadu
[epumeTp u mnomans Guryp,
COCTaBJICHHBIX U3 IPSIMOYTOJILHUKOB

14

[Tepumetp u mnomaab Guryp,
COCTaBJICHHBIX U3 MPAMOYTOJIHLHUKOB.
Pemenune npakTuyeckux 3aaad

15

ITonstue o PpaBHBIX TPCYTOJIbHUKAX U
NEPBUYHBIC ITPECACTABIICHUA O PABHBIX

dburypax

bubnunoreka LIOK
https://m.edso0.ru/8866ce80

16

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

bu6mmoteka IIOK
https://m.eds00.ru/8866d1fa

17

Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB. [1epBrIii mpru3Hak
PaBEHCTBA TPEYTOJIbHUKOB

bubnuoreka [{OK
https://m.eds00.ru/8866d34e

18

19

20

21

Tpu npusHaka paBeHCTBA
TPEYroJIbHUKOB. [1epBrIii mpru3Hak
pPaBEHCTBA TPEYroJIbHUKOB. Pelenue
MIPaKTHYECKUX 3a/1a4

Tpu npr3Haka paBeHCTBA
TPEYroJIbHUKOB. BTOpO# NpusHak
PaBEHCTBA TPEYTOJIbHUKOB

Tpu npu3Haka paBeHCTBA
TPEYrOJILHUKOB. TpeTuii Npu3HaKk
PaBEHCTBA TPEYTOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB.

bubmmoreka IIOK
https://m.edso0.ru/8866e01e

bubnunorexa LIOK
https://m.edso0.ru/8866e88e



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

22

Pemenue 3an1a4 Ha IpUMEHEHUE
IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB.
[Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB

23

[Tpu3Haky paBeHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

Pemenue 3aa4y Ha mprUMeHEHUE
MIPU3HAKOB PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.

24

CBOICTBO MeIMAHBI TPSIMOYTOJILHOTO
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

bubnunoreka LIOK
https://m.edso0.ru/8866e9ec

25

26

27

CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€. Pelienre npakTuueckux
3a1a4

PaBHOOEIpEeHHBIC U PABHOCTOPOHHUE
TPEYTOJIbHUKH

[Ipu3Hakuy u cBOMCTBa
PaBHOOEPEHHOTO TPEYroJbHUKA

bu6nmorexa LIOK
https://m.edso00.ru/8866d6fa
bubmmoteka IIOK
https://m.eds00.ru/8866d880

28

29

30

IIpu3Haku u CBOMCTBA
PaBHOOEPEHHOTO TPEYrOJIbHUKA
IIpu3Haky u cBOMCTBA
PaBHOOEPEHHOTO TPEYTOJIbHHKA.
Pemenne npaktuyeckux 3anad
HepagenctBa B reomMeTpum.
HepaBeHcTBO TpeyronbHuKa

bubmuoreka [IOK
https://m.eds00.ru/8866d880

bubmuoreka [{OK
https://m.eds00.ru/8866e26¢

31

HepasenctBa B reomerpuu. Teopema o
OoJbIIeM yriie U O0JIbLIe CTOpOHE
TpeyrojbHUKa.

but6mmoreka [IOK
https://m.edso0.ru/8866e3a2

32

HepaBeHncrtBa B reomeTpuu.
[leprieHAUKYISp ¥ HAKIIOHHASL.



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2

33

34

HepaBencrta B reomerpuu. Pemenue
MPaKTUYECKUX 3a/1a4

[IpsAMOYTOIBHBIN TPEYTONBHUK C YTIIOM
B 30°

bubnunorexa LIOK
https://m.edso0.ru/8866eb22

35

36

[IpsaMOyTroyIbHBIN TPEYTrOJIBHUK C YTIIOM
B 30°. PereHue npakTUYECKUX 33714
KonTtponpHas pabora o Teme
"TpeyrosbHUKH"

bubnunoreka LIOK
https://m.edso0.ru/8866echc

37
38

39

[TapamienbHble IpsIMBIE, UX CBOMCTBA

[Iareiit noctynat EBkinnga

Hakpect nexaiiine, COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE
IIPU [IEPECEUEHUU MapajIeIbHBIX
IPSIMBIX CEKYIIEN

bubmuoreka [IOK
https://m.edso0.ru/8866ef64

bubmuoreka [IOK
https://m.edso00.ru/8866f086

40

41

42

Haxpect nexarue, COOTBETCTBEHHbIE U
OJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
IpY epeceyeHN! napaiebHbIX
npsIMbIX cekylieil. Teopemsl 00 yriax,
00pa30BaHHBIX JBYMs MapajieIbHbIMU
IIPSIMBIMH U CEKYILEH

Hakpecr nexaiye, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
IIPU NIEPECEUEHNH MTapalIEIbHbIX
npsiMbIX cekynieil. CBoiicTBa
MapaJyIeIbHBIX MPSIMBIX

Hakpect nexaipe, COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE
IIPU NIEPECEUEHNN MTapalIEIbHbIX
npsAMBIX cekyuen. [Ipusnaku
[apaJUICIbHBIX MPAMBIX

43

HaerCT JeXKamure, COOTBETCTBCHHBIC U

bubnunoreka LIOK



https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE
MIpU TIEPECEUCHUH MTapalIeIbHbIX
NpsAMBIX CeKyileil. Pemenne
MPaKTUYECKUX 3a/1a4

[Ipu3Hak napajuienbHOCTH NPSAMBIX

https://m.edso0.ru/8866f3b0

44 yepes paBEeHCTBO PACCTOSHUMN OT TOYEK
OJIHOM ITPSIMOM 10 BTOPOU IIPSIMOM
[Ipu3Hak napayieTbHOCTH MPSAMBIX
45 yepes paBEHCTBO PACCTOSHUN OT TOUYEK
OJIHOM ITPSAIMOM 10 BTOPOU MPSIMOM.
Pemienune npakTuyeckux 3aad
46 CymMa yTIIoB TpeyroJibHHKA bubmorexa LLOK
https://m.eds00.ru/8866f630
47 CyMmMa yrIi0B TpeyroyibHuKa. Pemenue bubmmoreka [JOK
NPaKTHYECKHX 3a1a9 https://m.edsoo.ru/8866f8ba
48 Bnenaue yribl TpeyrojibHHUKa bubmorexa OK
https://m.edso0.ru/8866fa5e
Buemrnue yribl TpeyroapHUKA.
49 Teopema o BHEIIHEM yTIIe
TpeyrojabHUKa
o | AT SO IO B LOK
i ’ https://m.eds00.ru/8866fe6e
TpeyrojabHUKa
51 OKpyXHOCTb, XOPJIbl M TUAMETP, UX bubmmorexa [JOK
cBOiicTBa https://m.eds00.ru/88670800
52 KacarenpHast kK OKpy>KHOCTH bubmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpyXHOCTh, BIUCAaHHAs B YTOJI
OKpy>KHOCTb, BIIUCAHHAS B YTOJ.
54 Teopema o 11eHTpe, BIMCAaHHOM B yTroJl
OKPY>KHOCTH
95 [Tonstue o I'MT, npumeHeHue B bubmmorexa [JOK



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

3aJadyax

https://m.edso0.ru/8867013e

[Tousitue o 'MT, npumenenue B
3amadax. 'MT Bcex TOYeK INIOCKOCTH,

56 HAXOSIIUXCS Ha JAHHOM PacCTOSTHUU bubmorexa HOK
N . https://m.eds00.ru/88670508
OT JaHHOU IPSIMOM M JIeXKalluX 110
OJIHY CTOPOHY OT HEeé
buccekTpuca u cepeuHHbIN
o7 NEPIEHIUKYIISP KaK TEOMETPUUYECKHE
MeCTa TOUEK
58 OKpy’KHOCTb, OIIMCAHHAsL OKOJIO bubnuoreka [IOK
TPEyrojbHUKA https://m.edsoo.ru/88670a62
OKpy’>KHOCTb, OIICAHHAsI OKOJIO
59 TpeyrojbHUKa. Perienre npakTuueckux
3a/1a4y
60 OKpy’XKHOCTb, BIIUCAaHHAs B bubnuoreka [IOK
TPEYrOJBbHUK https://m.eds00.ru/8867103e
OKpy’XKHOCTb, BIUCAaHHAs B
61 TPEYroJbHUK. PelleHne npakTHuecKux
3a1a4y
62 [Tpocreiimue 3aaun Ha IOCTPOEHUE bubmorexa LOK
https://m.edso00.ru/88671188
o | Rl et oo B LOK
' https://m.eds00.ru/886712d2
[TocTpoenue yria, paBHOTO JTaHHOMY
P A — uGmrorexa LOK
" ‘ https://m.eds00.ru/88671462
IIOCTPOEHHUS
[ToBTOpEHHE U HHUE 3HAHUM
65 oc(;{oslfbelx 1160H:T61f§ II/IIIi/IeTZL[SOS Kypca 7 bubmmorexa LJOK
https://m.eds00.ru/886715b6
KJjlacca
66 Hrorosast koHTpOIBHAs paboTa bubmorexa ITOK

https://m.edso0.ru/886716ec



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

[ToBTOpEeHHE M 0000IIICHNE 3HAHUMA
OCHOBHBIX TIOHSITHIA U METOJIOB Kypca 7

67 1
kiacca. [ToBropenne temsl «IIpu3Haku
PaBEHCTBA TPEYTOJIBLHUKOBY
[ToBTOpeHue u 00600IICHNE 3HAHUI
68 OCHOBHBIX ITOHATHI U METOAO0B Kypca 7 1 bub6nmoreka [IOK

kiacca. [ToBTOpeHHEe TeMBI https://m.edso0.ru/886719bc
«[TapasienbHbIe IPSIMBIE»

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 68 4 0



https://m.edsoo.ru/886719bc

8 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Hara
Tema ypoka Bce  Kourpoabnbie IIpakTnueckue o0pa3oBaTe/ibHbIE
n/n H3YyYeHHUs
ro padoThI padoThI pecypchl
1 [Tapannenorpamm, ero Npu3Haku 1 1 bubmuorexa [IOK
CBOMCTBa https://m.edso0.ru/88671af2
2 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
cBoricTBa. CBOMCTBa MapajuieorpaMma https://m.edsoo.ru/88671ca0
P https://m.edso0.ru/88671ca0
napajuieiorpaMma
o | ey perpacn | BuGmorera LOK
PAMOYT % POMD, KBaapat), https://m.edso0.ru/88671dea
IIPU3HAKU U CBOWCTBA
YacTtHble cayyau napauienorpaMMoB
5 (IpsAMOYTOJILHUK, pOMO, KBaJparT), UX 1 bubmuoreka [IOK
NpU3HAKK U cBoiicTBa. [Ipu3Haku u https://m.edso0.ru/88671f20
CBOMCTBa poMba
YacTHble ciydyan napauienorpaMMoB
6 (IpsAMOYTOJILHUK, POMO, KBasIpaT), UX 1 bubmmnoreka HOK
NpU3HAKK U CBOiicTBa. Pemenne https://m.edso0.ru/8867209c
MPaKTUYECKHX 3ajau
but6mmoreka [IOK
! Tpaneus L https://m.edso0.ru/88672358
8 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubmuoreka [JOK
Tpanenuu https://m.edso0.ru/8867252e
o rpumeum, Peuomme mpastmecs 1 BuGaorexa LIOK
Parteii. P https://m.eds00.ru/88672858
3aja4
10 MeTto yaIBOEHMS MEIUAHBI 1 bubmorexa HOK

https://m.edso0.ru/88672b14



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

bu6nmoreka [IOK

1 HentpaibHas cummeTpus https://m.edso0.ru/88672b14
12 KonrponsHas pabora o Teme Bu6muoteka [JOK
"UeThIpEXyroabHUKH" https://m.edso00.ru/88672c9a
13 Teopema ®aneca u TeopeMa o bubmuorexa [JOK
MPOMOPIIMOHATIBHBIX OTPE3KaxX https://m.edso00.ru/8867337a
bubnunoreka LIOK
14 Cpeasit JIMHUS TPEYTOILHHKA https://m.eds00.ru/88672e0c
CpenHsist TUHUS TPEYrOJIbHUKA. Bubnmorexa [IOK
15 CBOHCTBO Cpeael JuHun https://m.edso0.ru/88672f38
TpPEYroJbHUKA
N bubnnorexa [{OK
16 Tpanetus, e¢ cpeaHss IHHus https://m.eds00.ru/88672358
17 Tpanenust, e€ cpeiHss TUHUS. bu6nmorexa LIOK
CBOICTBO CpelTHEl JIMHUU TPATCIUH https://m.eds00.ru/88673064
bubmmoreka IIOK
18 Hporopunonabibie oTpesku https://m.eds00.ru/88673794
[IponopunonansHbie 0Tpe3ku. Tepema
darneca 1 TeopemMa o Bubmuotexa LOK
19 JIPOOPIHMOTATLHAIX OTPESKax. https://m.eds00.ru/88673794
[IponmopumoHanbHbIE OTPE3KU B B '
MPSIMOYTOJILHOM TPEYTOJIbHUKE
20 I{enTp Macc B TpeyroJIbHUKE bubmorexa LIOK
yr https://m.edso0.ru/886738fc
bubnunorexa LIOK
21 Tonobusie TpeyrombimKy https://m.eds00.ru/88673a78
29 Tpu npusnaka nonodus bu6muoreka [JOK
TPEYroJbHUKOB https://m.edsoo.ru/88673bae
Tpu npusHaka nogobus
23 TpeyroibHUKOB. Koaddurment bubnuorexa [JOK

nono6us. [lepBblit mpu3HaK mogoous
TPEyrOJIbHUKOB

https://m.edso0.ru/88673d52



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
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https://m.edsoo.ru/88673d52

Tpu npusnaka nogodus

bu6nmoreka [IOK

24 TPEYrOJBHHKOB. BIOpoit mpistak https://m.edso0.ru/8867400e
o000 TPEYTrOJIbHIKOB
Tpu npuszHaka mogoous
25 TPEyroJIbHUKOB. TpeTuii mpu3Hax
o000 TPEYTrOJIbHUKOB
2% [IpumeneHnue moao0us MPU PEIICHUN
MIPAKTUYECKHX 3a7a4
27 KonTponbhas padota no teme Bu6moteka [JOK
"TTogo0HbIE TPEYTOJBHUKH" https://m.edso0.ru/8867445a
28 CaolicTBa 1I0Ia/Ied T€OMETPUUECKUX bu6nmorexa LIOK
buryp https://m.edso0.ru/886745fe
29 @opMyIbl 118 IIOLIAAN bu6nmorexa LIOK
TpeyroJibHUKA, apaJuieorpaMma https://m.edso0.ru/88674860
DopmyJIbl IS TUIOIIAIN
30 TpeyroJbHUKa, MapasieIorpaMma. bu6nmorexa LIOK
[Tomans NpsiMOYroJIbHOTO https://m.edsoo.ru/88674a22
TpEeyroJbHUKa
Dopmybl A TUIOMIAIN
31 Teopewa o6 oromenin nromaei Bbmmoterca LIOK
https://m.edso00.ru/88674a22
TPEYTOJIHLHUKOB, IMEIOIINX 10
paBHOMY YTITy.
DopMmyIbl AT TUIOMIAIN
322 Haxomtenre nromam meyronsmika Buwoterca LIOK
https://m.eds00.ru/88675288
4yepe3 MOYIEPUMETP U PaJnycC
BIIMCAHHOW B HETO OKPYKHOCTHU
3 roemorsne, napaerorpaa Bubmiorera LIOK
’ https://m.edso00.ru/8867542¢
Pemrenne npakTuueckux 3aaad
34 Brraucienue wiomanei ciroKHbIX but6mmoreka [IOK



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c

duryp

https://m.eds00.ru/88674e78

bu6nmoreka [IOK

35 Inomanu puryp na kneruaroii Oymare https://m.eds00.ru/8867473e
36 [Tnomany moxoOHBIX GuUryp
[Tnomanu mogoO6HBIX HuUryp.
37 OTHomIeHUE MIonaaeH Mo 100HBIX
uryp
38 3aa4uu ¢ MPaKTHICCKUM COJICPKAHHEM Bubmorexa LIOK
https://m.eds00.ru/88675558
39 3ajaun ¢ MPaKTUYECKUM COJEPKaHUEM bubmmoreka [JOK
Ha HAXOJKICHHE TUIONIa e https://m.edso0.ru/88675684
40 Pemenne 3aga4d ¢ mOMOIIBI0 METOAA bubnunoreka LIOK
BCITOMOTATEIBLHON TUIOIIAIN https://m.eds00.ru/88674f90
a1 KontponbHas paboTa mo teme bubnnorexa [JOK
"TInomans" https://m.eds00.ru/8867579¢c
N bubmuoreka [IOK
42 Teopema [Iudaropa u e€ npumeHenue https://m.edsoo.ru/88675918
43 Teopema IIudaropa u e€ npumeHeHue. bubmuoreka [IOK
Teopema, oOpartHast Teopeme [Tudaropa https://m.edso0.ru/88675918
y | cmTitoren  momos B LOK
https://m.edso0.ru/88675abc
TpeyrojbHUKa
Teopema [Iudaropa u e€ npumeHeHue.
45 [Tudaroposs! Tpeyronbuuku. dopmyna
I'epoHa
Teopema [Iudaropa u e€ npumeHeHue.
46 [Ipumenenue Teopemsl [udaropa npu
pELIEHNN IPAKTUYECKUX 3a1a4
Onpenenenne TPUrOHOMETPUUECKUX
47 (yHKIHA OCTpOro yriia bubnuorexa [JOK

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUYECKUE COOTHOLIEHUS B

https://m.eds00.ru/88675d32



https://m.edsoo.ru/88674e78
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MPSIMOYTOJIBHOM TPEYTOJIbHUKE

48

49

50

51

52

53

OcHoOBHOE TPUT'OHOMETPHUYIECKOC
TOXACCTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKIECTBO. TpUroHoMeTpuyeckue
dynkmun yriaos B 30°, 45° u 60°
OCHOBHOE TPUTOHOMETPUYECKOE
TOJecTBO. Perienne npakTuueckux
3ajau

KonTponbhas padota no teme
"Teopema [Tudaropa n Havyana
TPUTOHOMETpUH"

BrircaHHbIE U IEHTPAJIBHBIE YTJIbI,
YIoJI MEXKIY KacaTeIbHOU U XOPAOU
Bnucannble U IEHTpaIbHBIE YIJIbI,
yroJI MEXKJy KacaTeIbHON U XOpAoH

bu6nmoreka [IOK
https://m.edso0.ru/88675f44

bubmuoreka [{OK
https://m.edso0.ru/8a1407e8

bubnuoreka [{OK
https://m.edsoo.ru/8a1415b2
bu6mmoteka IIOK
https://m.edso00.ru/8a141940

54

55

Bniucannslie ¥ IEHTpaIbHBIE YTJIbI,
YIoJI MEXKTy KacaTeJIbHOU U XOPAOH.
Teopembl O BIUCAHHBIX U
HCHTPAJbHBIX YIJIax.

VYTasl MeXIYy XOpJaMH U CEKYIIUMHU

bubmmoteka IIOK
https://m.edso0.ru/8a141b34

56

57

58

VYTasl MeXYy XOpJaMH U CEKYIIUMHU.
Pemenne npakTuyeckux 3aaau

BHI/IC&HHBIG " OIITMCAHHBIC
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOMCTBA

Bnucanupie u onMcaHHEIC
YETBIPEXYTOJIbHUKH, UX MIPU3HAKU U
cBoricTBa. Popmyiia mIomaIu
ONMCAaHHOTO MHOTOYT'OJIbHUKA Yepe3
MEPUMETP U PAANYC BIUCAHHON
OKPY>KHOCTH

bubmuoreka [{OK
https://m.edsoo.ru/8a140f86

bubnunorexa LIOK
https://m.edso0.ru/8a1416d4



https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
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Brmcannbie 1 onyucaHHEIS

59 YeThIPEXYTOJIbHUKH, UX IPU3HAKU U 1 Bbu6muoteka [JOK
CBOMCTBa. Perrenne mpakTHYECKUX https://m.edsoo.ru/8a1416d4
3ajga4
IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX U

60 OTMCAHHBIX YETHIPEXYTOJLHUKOB TIPH 1
pEIICHUY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHnEe CBOWCTB BIMCAHHBIX U
OTHMCAHHBIX YEeTHIPEXYTOILHUKOB MIPU

61 peLIeHNU TEOMETPUYECKUX 3a/a4. 1
[IpumeHeHne MpU3HAKOB BIIUCAHHBIX U
OIMMCAHHBIX YEeTHIPEXYTOJIHLHUKOB

62 B3anMHOe pacnonoxeHue 1Byx 1 Bu6moteka [JOK
OKPYKHOCTEH, 00IIHe KacaTeIbHbIe https://m.edso0.ru/8a1410a8

. bubnuoreka [{OK
63 Kacarine okpyxkrocteit . https://m.edsoo.ru/8a1410a8
o | Koo b s Vi | B 10K
PYyx ) " https://m.edso00.ru/8a141c88
OTHMCaHHBIE YETHIPEXYTOIbHUKH
o | Lomermecmmmmmis | B 10K
AOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011eHIEe 3HAHUIA
o | Lo cmmmrmis | Busorea 10
/OB KYP . ’ https://m.edsoo.ru/8al4lefe
0000111eHIEe 3HAHMIA
bubnunorexa LIOK
67 Hrorosas koRTpOsLHAA padoTa . https://m.edsoo.ru/8a142368
o | ooy | B LOK
#OB KYP N ’ https://m.edsoo.ru/8al1420ac
00001IeHEe 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kout 1 Hata o0pa3oBaTe/bHbI
. Beero POJIbHBbIE paKkTHYecKue W3ydeHus pa3zoBareJ e
padoThI padoThI pecypcbl
1 OnpeneneHre TPUTOHOMETPUUECKUX 1 bubnuorexa [JOK
¢Gynkimii yriaos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 DopMyIbl IPUBEACHUS 1
3 Teopema KOCHHYCOB 1 bubmorexa [IOK
https://m.edso0.ru/8a14336¢
Teopema kocunycos. Teopema
4 KOCHHYCOB Kak 0000111eHHasi Teopema 1
[Mudaropa
5 Teopema kocunycoB. Pemenne 1 bubnuoreka [IOK
NPaKTHYECKHX 33124 https://m.edsoo.ru/8al42d5e
6 Teopema cHHYCOB 1 bubmorexa HOK
https://m.edso0.ru/8al42e8a
Teopema cunycos. Teopema o
7 TJIOIIAIU TPEYTOJIbHUKA Yepes3 JIBE 1
CTOPOHBI M YTOJI MEXIY HUMH.
Teopema cunycos. Pemenue
8 MPaKTUYECKHX 3a/1a4 C 1
HCII0JIb30BAaHUEM TE€PEMBI CHHYCOB U
TEOPEMBbI KOCHHYCOB
9 HaxoxneHnue 1ivMH CTOPOH U BEJTWYKH 1 bu6mmorexa [IOK
YIJI0B TPEYTOJBLHUKOB https://m.edso00.ru/8a1430b0
10 Pemenue TpeyroasHUKOB 1 bubmorexa LHOK
https://m.edso0.ru/8al42ac0
g | Do pmeme | BuGorera LOK
https://m.edsoo.ru/8al42ac0
YTy MEXIY HUMU
12 Pemenue tpeyronpHukoB. Pemenne 1 bubnuoreka [IOK



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

TPEYroJIbHUKA 110 CTOPOHE U
IIPUJICIKALUM K HEH yrilam

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

Pemenue tpeyronpHukoB. Pemenne bubmumoreka [IOK
13 .
TPEYroJbHUKA 110 TPEM CTOPOHAM https://m.edsoo.ru/8al42ac0
14 [IpakTHyeckoe MpUMEHEHUE TEOPEM bubnuorexa [JOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
[IpakTHyeckoe MpUMEHEHNE TEOpEM
15 CHUHYCOB ¥ KOCUHYCOB IIPU PELICHUH
TreOMETPUYECKUX 33124
16 KonTtponpHast pabora o Teme bubnnorexa [JOK
"PelieHre TPeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsTie o npeodbpazoBaHUU OO0 ﬁgg;%ﬁi%ii?{f/sal 433h0
18 COOTBETCTBEHHBIE JIEMEHTHI bubmuorexa [JOK
0J00HBIX GuUryp https://m.edsoo.ru/8al43de4
COOTBETCTBEHHBIE 3JIEMEHTHI
19 noo6HbIX uryp. Koadunuent
mogoous
Teopema 0 mpoOU3BEACHUN OTPE3KOB
20 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILUX, TeOpeMa O https://m.edso0.ru/8a14406e
KBaJ[paTe KacaTeJbHOM
Teopema 0 Ipon3BeIEHUU OTPE3KOB
o | s memmen B LOK
o https://m.edsoo.ru/8al441a4
KBaJpare KacareJlbHOU. Pemenne
3aJ1a4 Ha FTOTOBBIX YepTeKax
Teopema 0 mpou3BEACHUN OTPEZKOB
X0pH, TeopeMa O IPOU3BENECHNUN Butmiorexa [IOK
22 OTPE3KOB CEKYIIUX, TeOpeMa o

KBaJpaTe KacaTeiabHOU. Pemenue
MPAKTUYECKUX 3a7a4

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

[IpumeHeHue TeOpeEM B pelIeHUH
reoMeTpuueckux 3aaad. [Ipumenenue

bubmuorexa [JOK

23 TEOPEMBI O IIPOU3BEICHHH OTPE3KOB https://m.edsoo.ru/8a143f06
Xopa
[IpuMeHeHne TeopeM B pELLICHUH
o4 reoMeTpuyeckux 3aaad. [I[pumenenue bubnuorexa [JOK
TEOPEMBI O IIPOU3BEACHUH OTPE3KOB https://m.edsoo.ru/8a1443fc
CEKYILUX
55 reomemmccin st Hpimierer Bubmorera LIOK
‘ . https://m.edsoo0.ru/8a144578
TEOpPEMBI O KBaJ[paTe KacaTeIbHON
KonTponbhas pabota no Teme
2% "IIpeobpa3oBanue mo100us. bubnnorexa [HOK
MeTtpuueckue COOTHOILICHHS B https://m.edsoo.ru/8al447a8
OKpY>KHOCTH"
97 Ornpenenenne BeKTOpoB. DU3NUeCcKuit bubnuotexa [JOK
Y TEOMETPUYECKUI CMBICI BEKTOPOB https://m.edso0.ru/8a144960
CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB,
28 YMHO)XEHUE BEKTOPa Ha YHUCIIO. bubnuoreka [IOK
[paBuiio TpeyronbHuka. [IpaBuiio https://m.edsoo.ru/8al44a8c
napasuiesiorpaMma
o | Gromeme s mamame veropon Busorea 101
' https://m.edsoo0.ru/8al144d52
[IpaBuI0 MHOTOYTOJIBHUKA
CrnoxeHue U BBIYUTaHHE BEKTOPOB,
30 YMHO)XEHUE BEeKTOpa Ha gucio. [lBa
croco0a BBIYUTAHHSI BEKTOPOB
31 PaznoxxeHue BekTopa 1o J1ByMm
HEKOJUTMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmorexa HOK
https://m.edsoo.ru/8al44fbe
33 CxanspHoe MPOU3BEICHUE BEKTOPOB, bubnuorexa [JOK



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

€T0 IPUMCHCHUEC NI HaXOXKIACHUSA
JAJIMH U YIJIOB

CkansipHO€E ITPOU3BEAECHNUE BEKTOPOB,

https://m.edso0.ru/8a14539c

34 €ro NPUMEHEHUE JJIsI HAaXOKICHUS bu6mmoreka [IOK
JUTUH 1 yriioB. CKanspHoe https://m.edso0.ru/8a14550e
IPOM3BEICHUE B KOOpAMHATAX
35 Pemrenue 3a1a4u ¢ IOMOIIBIO BEKTOPOB bubmorexa LIOK
A o P https://m.edsoo.ru/8al44c3a
3 nexropos, Hasowtenme yraon Butmorexa LIOK
POB. FICHHC YT https://m.edsoo.ru/8al1458c4
TpeyrojbHUKa
37 [IpumeHneHne BEKTOPOB ISl pelIeHUs
3a1a4 QU3UKH
38 KonTtponpHas pabora no Teme bubnnorexa [HOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlexkapToBbI KOOPAMHATHI TOYEK HA
IJIOCKOCTH
. bubnuoteka [JOK
40 YpaBHCHHE NPAMOH https://m.edsoo.ru/8a145c48
a1 YpaBHeHUE NPAMOU. YTIIOBOI
KO3 ULIUEHT NpIMOi
42 YpaBHEHHE OKPYKHOCTU bubmorexa HOK
https://m.edso0.ru/8al4635a
43 Koopannatsl Touek nepeceyeHus bubnnorexka [JOK
OKPYKHOCTH H MPSIMOI https://m.edso0.ru/8a146620
MeTtoa KOOpAMHAT MPH peIICHUH
44 reoMeTpUUYECKUX 3ajad,
NpakTUYecKHx 3a1a4. Haxoxaenue
KOOpJIMHAT CEepe/IMHbI OTpe3Ka
Meton KoopAMHAT NIPU PELIEHUN
45 reOMETPUYECKUX 3a/1ad,

IMPAKTUYCCKUX 3aaa4. Brranciaenue



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

JJIMHBI BEKTOPA IO €0 KOOpAUWHATaM

MeTto KOOpAMHAT IPU PELLICHUN
reOMETPUUYECKUX 3a/1ad,

46 MPaKTUYECKHX 3a/1a4. 3a/1aya Ha
HAXO0XJICHUE PACCTOSHUS MEXKITY
JIBYMsI TOUKaMHU
g | g om o ok Bumorera 0K
" https://m.edso00.ru/8al46e0e
IIOCKOCTH
48 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBIYUCIICHHE UX JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Hueno m. Jlamia okpykHoCTH https://m.edsoo.ru/8a1472c8
50 Hucno w. J[nuHa OKpYyKHOCTH. bubnnorexa [HOK
Perrenne nmpakTHYECKUX 3a1a4 https://m.edso0.ru/8al14714c
51 JlnnHa nyru OKpy>KHOCTH
52 Panuannas mepa yria bubmmorexa [IOK
https://m.edsoo.ru/8al14714c
53 [Tnomane kpyra, ceKTopa, cerMmeHTa bubmorexa [IOK
’ ’ https://m.edsoo.ru/8al147426
54 [Imomane kpyra, ceKTOpa, CErMeHTa. bubnnoreka [JOK
3amava o KBajparype Kpyra https://m.edso0.ru/8a147750
55 [Imomane kpyra, CeKTOpa, CErMeHTa. bubnuorexa [IOK
Peurenne mpakTHyecKux 3a1a4y https://m.edso0.ru/8a147750
56 TTonaTtue o ABMXKEHUHU IIIOCKOCTH Eubmorexa LIOK
https://m.edsoo.ru/8a147c82
57 [TapannensHBIN IEpEeHOC, TOBOPOT bubmmorexa [IOK
’ https://m.edso0.ru/8a147f16
| Lo v g B LOK
. N https://m.edsoo.ru/8a147f16
YaCTHBIM cTydail moBOpoTa
59 [TapamensHBIN IEpeHOC, TOBOPOT.



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

60

BuyTtpennue cummerpuu Guryp
(371eMeHTapHbIe MPECTaBICHUS)
[TapannensHbIN IEPEHOC, TOBOPOT.
Pemenue nmpakTuyeckux 3aaau

61

62

63

[IpumeHeHue NBUKEHUN MPU
peuIeHuu 3a1a4

KonTtponbHas pabora mo Temam
"[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [IBr>KeHMsI TIOCKOCTH"

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHuil. ismepenue
F€OMETPUUECKUX BEIUYUH.
TpeyronpHuKH

bu6mmoreka [IOK
https://m.edso00.ru/8a1480e2

bubmuorexa [JOK
https://m.edso0.ru/8a148524

64

[ToBTOpenue, 06001ICHNE,
cUCTEMAaTU3aIUs 3HAHWN.
[TapamiensHble ¥ NEPIICHIUKYIISIPHBIE
npsIMbIe

bubmuorexa [JOK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 06001IEeHNE,
CUCTEeMAaTH3aIs 3HAHWM.
OKpY>KHOCTb U KPYT.
I'eomeTpruueckre mocTpoeHUs. YTJIbI
B OKPY)KHOCTH

66

67

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anys 3HaHui. Brimcannbsle
Y ONMCaHHBIE OKPY>KHOCTH
MHOTOYTOJTbHUKOB

Hroropas KOHTpPOJIbHAA pa60Ta

bu6mmorexa [IOK
https://m.edso0.ru/8a148920

68

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

7 KVIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

I'eomerpus

Pacnio3naBaTh M3y4yeHHbIE reOMETpUYecKHe (DUTYPBI, ONpPEaeNsiTh MX
B3aMMHOE pACIOJOXKEHHE, M300paxaTb TIeOMETpUYEecKHe (Uryphl,
BBIIIOJIHATh YEPTEKU 10 YCIOBUIO 3a1adyu. M3mepsATs JIMHEHHBIE U
YIJI0OBBIE BEJIMYMHBI. Pemars 3a1aun Ha BBIYMCICHUE JJIMH OTPE3KOB U
BEJINYUH YIJI0OB

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
pealbHOM JKU3HU, pa3MepoOB NPHUPOJIHBIX OO0BEKTOB. Pasznuyarhb
pa3Mepbl STHX 00BEKTOB T10 TOPSIKY BETHUNHBI

CTpOI/ITL YCPTCIKHU K TCOMCTPUICCKHUM 3aga4aM

6.4

ITonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTrOJIbHUKOB IPU PELLICHUN
3a1a4

6.5

6.6

6.7

[IpoBomuTh  JIOrMYECKME  pAcCY)KICHHMs C  HCIOJIb30BaHUEM
Tre€OMETPUUYECKUX TEOPEM

[Tonw30Batbcs IIPU3HAKaAMU paBeHCTBa IIPSAIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3314

Onpenensitb NapauieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOPbHIE
oOpa3zyeT ¢ HUMHU cekymiasd. Onpenenars NapalieNbHOCTh MPSAMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OAHOW MPSAMOM O TOYEK
JApYrou NnpsiMou

6.8

6.9

6.10

6.11

6.12

Pemiate 3amaun Ha kieTyaToil Oymare

[IpoBOANTH BBHIYMCIEHUS M HAaXOJUTh YHUCIOBblE U OYKBEHHbIE
3HAQYECHHUS YIIOB B TEOMETPUYECKMX 3aJayaX C MCIOIb30BAHUEM
CyMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUU JIBYX MapajuleibHBIX HPSIMBIX
cexyuieil. Pemarp npakTudeckue 3a1a4u Ha HaX0XKJICHHUE YIJIOB

Bnagerp MOHATHEM TIEOMETPUYECKOIO MecTa TOYeK. YMETh
OTpeNieNIATh OUCCEKTPUCY yIa M CEepeAMHHBIH MEpPHeHIUKYIIp K
OTPE3Ky Kak FreOMETPHUYECKHE MeCTa TOUEK

@opMynHMpOBaTh ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JUuaMerpa OKpPYXKHOCTH, II0Jb30BAaTbCsl MX CBOWCTBAMH. YMEThb
IIPUMEHATH 3TH CBOMCTBA NPU PEIICHNUH 3a1a4

Bragete moOHATHEM ONHMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh e€ 1meHtp. [lomp3oBarthest (hakTamMu O TOM, 4YTO
OMCCEKTPUCHI YTIIIOB TPEYroJIbHUKA MEPECEKA0OTCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIE IMEPIECHAUKYISIPbI K CTOPOHAM TPEYTOJIbHUKA
MEePECEKAIOTCA B OJTHOM TOUKE




6.13

Brnagers mnoHATHEM KacaTeabHOW K OKPYXKHOCTH, II0JIb30BaThCS
TEOPEMOHM O IMEpPHEeHAUKYISIPHOCTH  KacaTelIbHOM M paauyca,
IIPOBEIEHHOIO K TOYKE KaCaHMsI

6.14

6.15

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

6
6.1

6.2

Ilons30BaThCs HpOCT@ﬁHIHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHHUMAThb UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

[IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE IOCTPOEHUS C MOMOIIBIO
LHUPKYJIS U JINHEHKH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

I'eomerpus

Pacrnio3HaBaTh OCHOBHBIC BHUBI YETHIPEXYTOJIBHUKOB, MX 3JICMCHTBI,
I0JIB30BAThCS X CBOMCTBAMU TPU PEIICHUU TEOMETPHUICCKUX 3319
[IpuMeHSITh CBOWCTBA TOYKH IEPECEUCHUS MEIHWaH TPEYTOJbHHUKA
(1IeHTpa Macc) B peIICHUH 33134

6.3

6.4

Brnagers noHsTHEM cpeaHEN JMHMM TPEYroJbHUKA W TpaIlClUH,
NPUMEHSTh HX CBOICTBa IpPU pPEIIEHUHM TIEOMETPUUYECKHX 3ajad.
[Tons3oBatbest Teopemont Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX Ul PEIICHUs] IPAKTUUECKUX 3a7a4

[IpumeHsaTh NOpU3HAKKM MOAOOMS  TPEYrOJILHUKOB B  PELIEHUU
reOMETPUYECKUX 3a/1a4

6.5

6.6

[Tonb3oBatbes Teopemoit [Iudaropa s pemieHrs reoOMeTpUUECKUx U
npakTuueckux 3amad. CTpoUTh MAaTeMaTHUYECKyld MOJElb B
MPaKTUYECKUX 3aJa4aX, CAMOCTOSITENbHO JENIaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIIHNE JITTUHBI

Bragers noHATHSAMH CHUHYCa, KOCHMHYCa W TaHI€HCA OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3THUMH IMOHATHIMHU
JUIS pellieHus IPAaKTUYECKUX 3a1a4

6.7

6.8

Bbruucnare (pa3nuyHbIME  crioco0amMu) IUIOIAAb TPEYrojbHHKA U
IUIOL[aAM  MHOTOYrOJbHBIX (Guryp (mosb3ysch, TIJe HEOOXOAMMO,
KaJIbKyJIATOpOM). [IpMMEHSATh MOJydeHHblE YMEHHS B NPaKTHUECKUX
3ajadax

BirageTs mOHATHAMM BOMCAaHHOTO M LIEHTPAJIBHOTO yIja, UCIOJIb30BaTh
TEOpPEMbI O BIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLUIUMH) U
yrile MEXIy KacaTelIbHOM M XOPJOH IpPH PEHIEHUH I'€OMETPUYECKHUX
3a1a4

6.9

6.10

Biagers mOHATHEM ONMUCAHHOTO YETBIPEXYIOJBHUKA, IPUMEHSTH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHHAKA NP PELICHUH 33124

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHYEeCKUE MOJCIH I 3a]ad PEaJbHOW JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHUS C MPUMEHEHHEeM Tmoao0us u
TPUTOHOMETPHUH (TI0JIB3YSICh, /1€ HEOOXOIMMO, KAJIbKYJISITOPOM)




9 KVIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3IUYHbIC 3JIEMEHThl MPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroiabHUKOBY»). Haxomuth  (c
MTOMOIIIBIO KAJIBKYIIATOPA) JIIMHBI U YIIIBI 1711 HETAOIMYHBIX 3HAYCHUH

[Tonb30BatTbcs dbopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIECHHS COOTHOLICHUI
MEXK1Yy TPUTOHOMETPUYECKUMU BEJIMYMHAMU

Hcmonn3oBaTh TCOPEMbI CHHYCOB W KOCHUHYCOB IJId HAXOXKIACHUA
Pa3JIMIHBIX JJIEMCHTOB TPCYIrOJIbHHUKA (<<pemeHHe Tpeyr‘OJ'ILHI/IKOB»),
IMPHUMCHATH UX ITPU PCHICHUH I'COMETPHUICCKUX 3aaavd

Bnagers mnonstusMu mpeoOpazoBaHUS MOAOOMUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThCs CBOWCTBAMHU IMOJAOOMS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JAJIWHBI U HAXOJIUTH YIJIbl Y
moo0HbIX Quryp. IlpuMeHsATh CBOCTBa MOJOO0US B MPAKTUYCCKHIX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX (Quryp B
OKpY’KaIOIllEM MUpE

[Monp30BaThcss TeOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O
MIPOU3BEICHUU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOU

6.6

6.7

ITonp3oBathes BCKTOpaMH, IIOHHUMATb HX FGOMeTpI/I‘ICCKI/Iﬁ n
(1)I/I3I/I‘-IGCKI/H>'I CMBLICJI, IPUMCHATL UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIAIpHOC TIPOU3BCACHUC BCKTOPOB
JJI HAaXOKACHWA NJIMH U YT'JIOB

ITons30BaThCA MCTOAOM KOOpAMWHAT Ha IJIOCKOCTHU, MIPUMCHATH €TI0 B
PCHICHUU I'COMCTPUICCKHUX U ITPAKTHUYICCKUX 3a1a1

6.8

6.9

6.10

Brnagers NOHATUSAMHM  NPaBUIBHOIO  MHOTOYI'OJIBHMKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI JYI'M OKPYKHOCTH WM DPaJMaHHOW Mepsl YIUIa,
YMETh BBIUMCIATH IUIOM@AAL Kpyra M ero yacreil. IIpumensaTs
IIOJTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3aa4ax

HaxoauTe ocu MM LIEHTPBl CUMMETPUH (QUTYpP, TPUMEHSTH IBUKECHUS
IIJIOCKOCTH B IPOCTEUIINX CITydasx

[IpuMeHsTP TONyYEeHHBIE 3HAHUS HAa TPAKTHKE — CTPOUTH
MaTeMaTHYeCKue MOJENN JUId 3a/lady pealbHOW KHU3HU M MPOBOAMTH
COOTBETCTBYIOIIIE BBIYMCICHHUS C TNPUMEHEHHEM TMomo0ust u
TPUTOHOMETPUYECKHX (YHKUUH (MOJIB3YsICh, TI/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kox IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
6 I'eomerpus
Hauanbnbie noHsTuss reomerpuu. Touka, mpsiMasi, OTPE3OK, Jyd. Yros. Bujisl
6.1 yrioB. BeprukanbHble M CMeXHbIE yribl. buccekrpuca yria. JlomaHnas,
MHOTrOYrojbHUK. [lapamieapHOCTh U NEPIEHAUKYIIIPHOCTD IPSMBbIX
6.2 Cummerpuunble Gurypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMeETpuu. IIpumepsl
CUMMETPUHU B OKPYKAIOIIEM MUDE
6.3 OcHOBHBIE IOCTPOEHHUS € MIOMOIIBIO LIUPKYJIA U JUHEHKU. TpeyroasHuk. Beicora,
MeaMaHa, OMCCEeKTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBII W pPaBHOCTOPOHHUH  TpPEyrOJbHHKH. Hepasencrso
TPEYroJabHUKA
6.5 CpoiicTBa M NpHU3HAKU paBHOOEAPEHHOIo TpeyrojbHHKa. Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB
6.6 CBolicTBa M NpU3HAKK NapajlieNbHbIX NpsAMbIX. CymMMma YIJIOB TpeyroyibHHKA.
BHeninue yriel TpeyrojabHUKa
[TpsimoyronbHblli  TpeyrosibHUK.  CBOHCTBO ~ MeQuaHbl  MPSMOYIOJIBHOIO
6.7 TPEYrojibHUKa, NpOBEeAEHHOW K  rumnoreHy3e. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYroapHBINM TPEYrOabHUK C YIiioM B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYIrOJIbHUKA, HEPABEHCTBO O JIMHE
6.8 JIOMaHO#, Teopema o OoublieM yriae U OOJdbIIed CTOPOHE TpPEYroJIbHHKA.
[lepnennuKymsip U HaKJIOHHAs
6.9 I'eomerprueckoe mecto  Touek. buccekTpuca yrma M CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOYEK
6.10 OKpy’XKHOCTb U KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOe pacnosoxeHue
OKPYKHOCTH M nipsimoil. KacaTenbHas u cexymas K OKpyKHOCTH
6.11 OkpyXHOCTb, BNHCAaHHas B Yroj. BrnucaHHas W omnMcaHHas OKPYKHOCTH
TPEYroJabHUKA
8 KUIACC
Kox IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
6 ['eomerpus
6.1 YersIpéxyronpHuku. [lapamnenorpamMm, ero npu3sHaku U CBOWCTBA
6.2 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKK U CBOWCTBA
6.3 Tpamenus, paBHOOOKasi Tpameuus, €€ cBoiicTBa W mpusHaku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yasoenuss menuassl. llenTpanbHas cummerpusa. Teopema @aneca u
TeopeMa O MPOIMOPLHUOHAIBHBIX OTpe3Kax
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa




[TogoGue TtpeyronpHukoB, KodhdumenT mnoxodusa. Ilpusnakum momOOUS

6.6 TpeyroabHUKOB. [IpMeHeHre mojo0us pH pelIeHHH TPAKTUIECKUX 3a/1a4
6.7 DopmyIibl IS TUIOINAAHN TPEYTOJIbHHUKA, apajlieorpaMma, poM0a v Tparneuu
6.8 CaoticTBa 1omaael reomerpuaeckux puryp. OTHOIMIEHUE TUIONIaeH MO00HBIX
¢buryp
6.9 Bbruucnenue miomaneii TpeyrojbHUKOB M MHOTOYI'OJIBHUKOB Ha KJIETYaToM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permeHun
PAaKTUYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPsIMOYTOJBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpPUTrOHOMETpPUUYECKUE (PYHKLUU
yriaoB B 30°, 45° u 60°
6.12 Brincannple W IEHTpaJIbHBIC YITIBI, YTOJ MEXAY KacaTelbHOW M XOPAOH. YTIbI
MEXY XOpJaMH U CEeKYLIUMHU
6.13 BrircanHbie U onKrcaHHbIe YETHIPEX YT OIBHUKHU
6.14 B3auMHoe pacrnonoxkenue AByx okpyxHocTed. Kacanue okpykHocreil. O6mue
KacaTeJbHbIE K IBYM OKPY>KHOCTSM
9 KJIACC
Ko IIpoBepsieMblii 3JIeMeHT coAepKAHUA
6 I'eomerpus
6.1 Cunyc, xocunyc, tanresc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. POPMYIIBI IPUBEICHUS
Pemenne TpeyrompHHKOB. Teopema KOCHHYCOB W TeopemMa CHHYCOB. Pemnienue
6.2 NPaKTUYECKUX 3aJjad C HCIOJb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [TpeobpazoBanue momxodwus. [1og00re COOTBETCTBEHHBIX IIEMEHTOB
6.4 Teopema 0 MPOM3BEACHUU OTPE3KOB XOpJI, TEOPEMBI O MPON3BEICHHN OTPE3KOB
CEeKYIIHNX, TeopeMa 0 KBajipaTe KacaTeJIbHOH
Bekrop, mmHa (MOIyb) BEKTOPA, COHAIPABICHHBIE BEKTOPHI, TPOTHBOIOJIOXKHO
6.5 HalpaBJIeHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanyy HajJ BeKTOopamu. PasiioskeHHe BEKTOpa 1O JBYM HEKOJUTMHEAPHBIM
BEKTOpaM
6.6 Koopnunatsl BekTopa. CkansipHOe HpOM3BEIEHHE BEKTOPOB, NMPUMEHEHHE IS
HAXOXK/JCHUS JJTUH U YTIIOB
JlexapToBbl KOOpJIMHATHI HA IIOCKOCTH. YPaBHEHHUS NPSIMOW M OKPYXHOCTH B
6.7 KOOpJIMHATax, MepeceueHne OKPYKHOCTEH U mpsMbIX. MeToa KOOpAMHAT U €ro
pUMEHEeHHE
6.8 [TpaBHIIbHBIE MHOTOYTOJIBHHKH
6.9 JimHa OKPY’KHOCTH. ['pamycHas u paguaHHas Mepa yriia, BEIYMCICHUE TUH YT
OKpYKHOCTEH
6.10 [Inomanp Kkpyra, ceKTopa, CErMeHTa
6.11 JIBIKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETPUH Guryp (dieMeHTapHbIe

npencrasienus). [lapamiensHelii nepenoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
Ol€pallM¥ HaJ MHOXXECTBAMH; YMECHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBiIeHne MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33134
U3 Jpyrux y4yeOHBIX MPEAMETOB

YMeHue OIICPHUPOBATL MOHATHUAMMU: OIPCACIICHUC, aKCHMOMaA, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHHWA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIEJI0€ YHCJIO, MOAYJIb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBIN BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCIAaMHU, CpaBHUBATh U
yIOpSAI0YMBATh YHUCHA, NPEICTABIATh YHCIa HAa KOOPIUHATHOMN
NpsIMOM, OKpPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHHe onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOWIEH, anredpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypajJbHON CTEMEeHU
0oJbIlle €AMHUIBI; YMEHHE BBINOJHATH pacuérbl Mo Qopmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPA)KEHUI C KOPHSAMM, Pa3jOKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJApaToB U
KBaJpaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON; YMEHUE pellaTh JMHEWHbICE W KBaJpaTHbIE YpPaBHEHMUS,
IpoOHO-pallMOHANILHBIE YPaBHEHHsI C OJHOW MEPEeMEHHOH, CHCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUU, JTUHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANIbHBIE HEPaBEHCTBA C  OJHOMI
MEPEMEHHOM, B TOM YHUCJIE MIPU PEIICHUH 3a7a4 U3 APYTUX MPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJAMHATHYIO
MPSIMYI0O ¥ KOOPJAMHATHYIO TUIOCKOCTH JUISI M300PKEHHsS PEIICHHI
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKLUSA, rpaduk QyHKIMU, HYIN
¢byHKIUY, MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE M HAUMEHblee 3HAYCHUs




byHKIHIH; yMeHHE OIIEpUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTh, JHUHEWHas (YHKIUS, KBagpaTuyHas (pyHKIIHS,
oOpaTHasi NPOMOPIHMOHATBHOCTh, Mapabosia, rumnepOoia; yMeHHe
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPaUKU AJIS ONIPEACIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIsl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TPEJAMETOB W peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupoBaThH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyecKkass M TEOMETpUYECKas  IPOTPEeCcCCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jieHa MpH peleHUH 3a/ad, B TOM YHCJe 3a1a4 U3 JIPYTUxX
y4eOHBIX MPEIMETOB U pPeaTbHOU KUIHU

YMeHue pemiaTth 3aaud pa3HbIX THUIIOB (B TOM YMCJE Ha HPOLEHTHI,
JOJU M YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEHHBIMH  (MHAHCAMM); YMEHHE  COCTABIIITh  BBIPAKCHHS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHMIO  3a/Jayu,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHWBATh IIPABIONONA00OHOCTD
IIOJIyYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh HNOHATHAMM: GUrypa, TOUKa, OTPE30K, Mpsmasd,
Jyd, IOMaHasi, yroj, MHOTOYT'OJbHHK, TPEYTOJIbHUK, PaBHOOEIPEHHBIH
U PAaBHOCTOPOHHHMH TPEYrOJILHUKH, INPSAMOYTOJBHBIA TpPEYroJIbHUK,
Me/iraHa, OMCCEKTpUcCa M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJIBHUK,
napajuieliorpaMMm, poM0, TpPSIMOYTOJbHHMK, KBajapar, Tparenus;
OKpY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamu; yMeHue pemarb 3afadd, B TOM 4YHCJIE U3 IOBCEIHEBHOM
KHU3HH, Ha HAXOXKIACHHUE T'€OMETPHUYECKUX BEIMYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

11

12

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapajlIeIbHOCTh U IMEPIECHIUKYIAPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOCKIUs,
nojobue ¢puryp, nojJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO M
nojobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KaroIlleM MHUpe

YMeHue omnepupoBaTh TOHATHUSMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHUKA), IJIOLIA/b;
YMEHHUE OIEHUBATh Pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYyIbI TMEepUMeTpa U  IUIOIMIATU
MHOTOYTOJILHUKOB, JIJTMHBI OKPY)KHOCTH U TUIOHIAJM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJuIesieNuNela; YMEHUE NPUMEHSITh MPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUINH, PACCTOSTHUM, IUTOIIaAeH

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIBHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema




KOOpJIWHAT, KOOPAWHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCJIEC W3 JPYTUX YUCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU

14

15

16

YMeHue onepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE M  KPYIOBBIE
IMarpaMMbl,  TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiplllee M HAaUMEHbIEEe 3HAYEHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBI B
OKpY’KaIOIlleM MUpE

YMeHue onepupoBaTh TMOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), JJEMEHTApHOE€ COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTIBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHSI,
YMEHHE HaXOAWTh BEPOATHOCTH CIYYalHBIX COOBITUN B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; yYMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BaHHOTO TMepedopa W C HUCHOIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSTHOCTH peaTbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbI0 B MACCOBBIX SBJICHHSIX

YMeHue BBIOMpPATh TOIXOSMIIMA W3YYCHHBIH METONM JIS PEIICHUS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTEeMaTUKHU B
HUCKYCCTBE, ONMUCHIBATH OTHEJIbHBIC BBIJAIOLIMECS  PE3YJbTATHI,
MOJYyYCHHBIE B XOJI€ PA3BUTHS MAaTeMaTUKU KaK HAYKH, NPUBOIUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEIl
12 OOBIKHOBEHHBIE W JIECATHYHBIE  JPOOHM,  MPOLEHTHI, OECKOHEUHBIC
NepUOANYECKHE JPooH
13 Panmonaneupie uucna. ApudMeTHyeckue OIepalud C PaldoHAIbHBIMU
YHUCIaMU
14 HetictButenbHble uyncia. ApudMeTHYECKHE ONepanuu ¢ JICHCTBUTEILHBIMHU
YHUCIaMU
15 [TpubmmxEénnpie BBIMMCICHUA, NPABUJIA OKPYIJICHMA, HPUKWJKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKeHUs
2.1 bykBeHHbIe BbIpakeHU (BBIPAKECHHSI C IEPEMEHHBIMH )
29 Crenenb ¢ uenbiM moka3areneM. CTENeHb C palMOHATIbHBIM IOKa3aTesieM.
CBoiicTBa cTeneHN
2.3 MHorousIeHbI
2.4 Anrebpanueckas 1poOb
o5 Apudmernaeckuit KOpPEHb HaTypajIbHOI CTEIICHH. JevictBus c
apu(METHUECKUMH KOPHSIMHU HATYpAIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA
31 Lemnbie n npoOHO-panOHaIbHBIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUU
39 Llenpile u nApoOHO-panoOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
HEPaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUs TIOCIIEJOBATEIbHOCTEH
42 Apudmernueckass U reomerpuyeckas nporpeccur. dopmyna  CIOKHBIX
IIPOIICHTOB
) OYHKIMH
OyHknusg, crnocoObl 3amanus ¢yHkuuu. [paduxk  yHkmuu. Oobmact
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pyHkuuu. Hynu dynxmuu. [IpomexyTkn
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMHA. MakCUMyMBl U
MUHUMYMBl (pyHkuuu. Haunbonbliee W HawMeHblllee 3HaueHHWE (PYHKIMH Ha
IPOMEKYTKE
6 KoopaunaTs! Ha mpsIMOil U TIIIOCKOCTH
6.1 KoopaunaThHast npsmas
6.2 JlexapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 UX cBoicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU




7.4

OKpY>KHOCTb U KPYT

7.5 N3mepenne reoMeTpruiecKuX BETHIUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTAaTUCTHUKA
8.2 BepositTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU HHTEPHE






