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(ID 6607518)

['eomeTpud Kak OAMH U3 OCHOBHBIX PAa3eiiOB LIKOJBHOH MATEMATHKH,
MUMEIONIMI CBOCH LENBK) OOECMEYUTh M3YYEHHE CBOMCTB M pasMepoB (Uryp, MX
OTHOWIEHHUH W B3aUMHOE PacClOoOJIOKECHHUE, ONHUPAacTCs Ha JIOTHYECKYIO,
J0KA3aTENBHYI0 NTUHUK). L[EHHOCTH H3YyUEHUs EOMETPHHM Ha YPOBHE OCHOBHOIO
o01iero o0pazoBaHuA 3aKJIOYACTCA B TOM, YTO OOYYAOLIMIiCS YUYNTCA MPOBOIUTH
OOKA3aTEIBHBIC PACCY/KACHUSA, CTPOUTD JIOTUIECCKUE YMO3AKIKYEHUA, JOKA3HIBATE
HCTHUHHBIC YTBEP)KOCHHS M CTPOUTH KOHTPIPHMEPBI K JIOKHBIM, MPOBOIMTH
pPacCy;KOEHUA «OT TPOTHBHOTO», OTJIMYaTkb CBOWMCTBA OT  [PH3HAKOB,
dbopmympoBate oOpaTHBIC yTBEp)KICHHA. (Ocodoe 3HAYCHHE JOKA3aTeNbHAs
JIMHUA UMEET AJis YIIyOIEHHOTO N3YYCHNA MATEMATHKH.

Llenbro U3YyYeHHUS TEOMETPHH SIBJIIECTCA UCTIONB30BAHUE €€ KaK MHCTPYMEHTA
MpU PELICHUM KaK MaTEMaTHUYECKHX, TaK H MPAKTHYECKHUX 3a/1a4, BCTPEYAOIIMUXCS
B peanbHO ku3HH. OOyvarolMiics JODKEH  HAyuYHTBCS — OMPEACIATH
PEOMETPHYECKYIO (UIYpY, OMUCHIBATH CJIOBAMH YEPTEX WIM PUCYHOK, HalTH
IOINAAb  3€MENBHOTO  yYacTKa, pPacCUUTHIBATE  HEOOXOAMMYK  UIHHY
OTITOBOJIOKOHHOTO Kalend wiu TpeOyeMble pa3Mephl rapaka Ijis aBTOMOOWIIA.
3TOMy COOTBETCTBYET BTOPAdA, BHIYMCIMTCIIBHAA JIMHUS B U3YYCHHUH TCOMETPUH.
Ilpu pewieHuH 3aga4 MPAKTUYECKOTO XapakTepa 00yyalommiics yuuTcs CTPOHTH
MATEMATUYECKUE MOJCIHH  PCANbHBIX SKU3HCHHBIX CHTYALMil, TPOBOIWTH
BBIYHCJICHHS U OLICHHBATH AA€KBATHOCTH TOJIYUYEHHOIO PE3YIIbTATA.

Oco0eHHOCTE YYEOHOTO Kypca yrIyONnEHHONO H3Y4YEHHs T€OMETPUH COCTOUT
B TOM, YTO 00YYarOLIMECs HE MPOCTO 3HAKOMATCS ¢ ONPEACIEHHBIMU MOHATHAMY,
YBEPEHHO OBIAACBAKOT UMU. CyLIECTBYIOLIME TEMBI MPOrpaMMbl $a30BOrO Kypca
FEOMETPHH U3y4aroTca Ha Oonee riyOOKOM YPOBHE, a 00ydarOIIUecs MPHOOPETAOT
YMEHHS, [MOMOTAIOME WM YBEPEHHO MPUMEHATE CBOHM 3HAHHS HE TOJNBKO B
MAaTEMATHKE, HO U B CMEKHBIX TIPEAMETAX, IPEXKAC BCEro (pn3nKke U MHPOpPMaTHKE,
a TaKKe IOJIB30BATHCA TOJYYCHHBIMA 3HAHWAMHA [PU PELICHWH IPAKTUYECKUX
3a4ad.

CornacHo yuyebHOMY IUlaHy B 7-9 Kilaccax M3y4yaeTcs yriayOnéHHBIN
yueOHBINA Kype «[ €OMETPUSD?, KOTOPBIH BKIIFOYAET CICAYIOIIUE OCHOBHBIC Pa3enbl
cogepkanusa:.  «Havama  reomerpun», «TpeyronbHukH»,  «OKpPYKHOCTBY,
«YeTsIpEXyronsHUKNY, «ITogo0ue», « SMEMEHTHL TPUTOHOMETPHIY, «ILmomanm», a
Taoke «Metoa koopauHaT», «BekToph», «IIpeodpasoBaHus MIOCKOCTHY.

Ha usyueHue yueOHOro kypca «I'eomerpus» orBogutes 306 4dacos: B 7
knacce — 102 yaca (3 yaca B HeAeNK), B 8 knacce — 102 yaca (3 4yaca B HEJICNK)), B
9 knacce — 102 vaca (3 yaca B HEZIETIO).



COIJEPXAHUE OBYYEHHUA
7 KIIACC

Hayvana reomerpun

HcTopusd BO3HUKHOBEHHS W PAa3sBUTUA TeOMETpUH. HadvanbHbIE MOHATHS
reoMeTpun. Todka, mpsMas, OTpe3ok, Jyd. [loHaTrue o006 akcuome, Teopeme,
JOKA3aTENbCTBE, OMPEACIICHUN.

B3auMHOEe pacmonioKeHHE TOYEK Ha MOpAMOH. M3MepeHue NIUHBI OTpe3Ka,
pacCTOsIHHE MEXAY TOYKAMH.

[lonymnockocte ®M  yroid. Buael yrnoe. H3MepeHue BEIHYHH YIVIOB.
BeptukaneHsie 1 cMexxHBIE yribl. [laparienbHble H NEPNEHIUKYISAPHBIEC MPAMBIE.
PaccrosiHue oT TOYKH D0 NpsAMOiL. buccekTpuca yria.

Jlomanad. Buapl siomanbiX. JyinHa somaHoi. MHoroyronsHukH. Ilepumerp
MHOTOYTOJILHUKA. ] [OHATHE O BEINIYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIBHUKAX.

[lepBUYHBIE TIPEACTABICHHS O pPAaBEHCTBE (UIYP, WX PaACIONOKEHHUH,
CUMMETPHH.

[Tpocreiinme noctpoeHus. MHCTpYMEHTH! [UTsl U3MEPEHUH U MOCTPOCHHIA.

TpeyroibLHHKH

Buabl TpPeyrolbHHUKOB. OCTPOYIOJBHBIE, MPSIMOYTOIBHBIE, TYNOYTOJBHBIC,
paBHOOEAPEHHBIE, PpAaBHOCTOPOHHWE., MeauaHa, OuCCEKTpHCA W BBICOTA
TPEYTONBHHKA.

PaBeHCTBO TpeyroJIbHHUKOB. IIepBelii M BTOPOM MPHU3HAKKM PABEHCTBA
TPEYrOJBHUKOB. PaBHOOEApPEHHBIE TPEYTrOJMBHUKH H MX cBoicTBa. Ilpu3Hak
paBHOOEAPEHHOTO TPEYTONBbHUKA. TpeTHii NPU3HAK PABEHCTBA TPEYTOIBHUKOB.

CooTHOLICHHA MEXKIY CTOPOHAMHM M YIJIaMH TPeyrojibHuka. HepaBeHCTBO
TpeyroneHuka. HepaBeHCTBO O AJTHHE IOMAHOH.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOICTBa OCEBOHl CHMMETPHH.
ITpuMEPEL CHMMETPHU B OKPYIKAKOILEM MHpE.

IapannenbHbie npaMbie. CYMMA YIJI0B MHOTOYTOJIbHHKA

[TapamnensHOCTh NPAMBIX, HCTOPUYECKUE CBEACHHUS O MocTynare EBknuaa u
o pomn JloGaueBCKOTO B OTKPBITMH HECBKIMAOBOW reomeTpuu. CBOICTBA H
MPU3HAKH Mapa/uICNbHBIX TPAMBIX. CyMMa YIJIOB TPEYrolbHHKA. BHENIHHE YyIIIBI
TpeyroinbHuKa. CymMMa BHYTPEHHHX YITIOB MHOTOYIOJBHMKA U CyMMa BHCIIHMX
YIJIOB BBIYKJIOTO MHOTOYTOJIBHUKA.

IIpsMoyroJibHbIE TPEYroJabHHKH

[Ipu3HaKu paBEeHCTBA MPAMOYTOJNBHBIX TPEYTONBHUKOB. lleprnenaukysap u
HaKIoHHaA. CBOMCTBO MEAHAHBI MPAMOYTOIBHOIO TPEYTONBHUKA, MPOBEAEHHON K
TUNOTEHY3E. [IpAMOYIOIBHBIN TPEYTOMBHUK ¢ YIVIOM B 30°.

OKpy:KHOCTb



[ToHATHS OKPY>KHOCTH M Kpyra. JJIEMEHTH OKPY>KHOCTH M Kpyra: LEHTp,
paauyc, nHaMeTp, XOplaa, HX CBOHCTBA. B3auMHOE pacmoIoXeHHe OKPY>KHOCTH H
npsamoi. KacaTenpHad M ceKymas K OKPYXXHOCTH. OKPY>XKHOCTB, BIHCAHHAs B
yroJji. IIpocTeiiline moCTPOEHUS ¢ MOMOILBIO [UPKYIIA H JIMHEHKH.

I'eomeTpHYECKHE MECTA TOYEK

IloHdaTHE O FCOMETPHYCCKOM MECTE TOYEK. IIpUMEPHI rEOMETPUYECKHX MECT
TOYEK Ha IVIOCKOCTH. BHCCEKTpHCa yIia H CEpeAHHHBIA NEPIICHANKYIIAP K OTPE3KY
KaK TeOMETpUUECKHEe MecTa To4deK. OmMcaHHas OKPY)KHOCTB TPEYTONbHHMKA, €€
LEeHTP. MeToA reOMETPHYIECKHX MECT TOYEK [IPH PEIICHHH FE€OMETPUYECKUX 3a1a4.

IHocTpoenus ¢ NOMOIMBI0 HHPKYJIA H JIHHEHKH

Hctopuueckne ceencHua. OOOCHOBAHMA NPOCTEHINNX MOCTPOCHHM, 3Tamnbl
3a/1a4H Ha NOCTPOEHHUS, pellleHHe 3aJa4 Ha MOCTPOSHNE LIUPKYJIEM H JIMHEHKOM.

8 KIIACC

YeTbIpéxyroJbHHKH

[lapamnenorpaMM, €ro MNpH3HAKH H cBolicTBa. IIpAMOYronpHHK, poMO,
KBajpaT, UX MpHU3HAaKU M cBoiicTBa. Tpamenusa. PaBHoOenpeHHas Tpameuus, €€
CBOMCTBA ¥ npu3Haku. [IpaMoyronsnas Tpaneus. CpeaHsas JUHUsS TPANeHui.

CpenHss JUHHS TPeyroyibHUKA. METox yABOCHHA MEIHaHBl TPEYTOJIbHHKA.
TeopeMa 0 NEpeceYeHNH MEAUAH TPEYTrOJBHUKA.

Teopema ®aneca, TeopeMa O NPONOPUUOHANBHBIX OTpe3Kax. Teopema
BapunroHa 114 MPOU3BOJIBHOTO YETBIPEXYTONBHHKA.

LleHTpaibHO-CHMMETPHYHBIC (PUTYPBL

IHoxoOue

[TogoGue TpeyronpHUKoOB, Ko3pduuueHt nogodus. I[IpusHaku mnogoOus
TpeyroneHUKkoB. IIpuMeHeHHe MmOAOOMS mNpH  pPELICHWH TeOMETPUYECKHX U
MpaKTUYECKUX 3a7a4.

ILowaan

[Touatne o muomaau. CBoHCTBa IUIOWANCH TIEOMETPUYECKHX (HTYP.
IMpocteiime GopMyIbl IUI MIONIAAN TPEYTOJbHUKA, TapaJiesiorpaMMa, poMoa u
Tpaneuuu. Ilmomaau nogobueix Guryp. OTHOMICHHE TJIOINAAEH TPEYroIbEHHKOB.

Teopema IIngaropa

Teopema IlIudaropa. Ilpumenenue teopeMmbl I[Iudaropa npu pelICHHH
MPAKTHYCCKUX 3a4a4.

31eMeHThbl TPHTOHOMETPHH

CHHYC, KOCHMHYC, TAHTEHC W KOTAaHTE€HC OCTPOro yria MpsaMOyTOIBHOIO
TpeyrojbHuKa. TpuroHoMerpuieckne ¢yHkoud yrioB B 30° 45° u 60°
[TponopuMOHANIEHBIE OTPE3KHU B MPAMOYTOJBHOM TPEYTOJBHHKE.

Yribl U 4eTBIPEXYTOJILHHKH, CBA3AHHBIE C OKPYKHOCTBIO



BrucaHHBIE U LEHTPAJBHBIE VITIBI, YIOJ MEXKAY KacaTeNbHOH W XOPJOH.
Yriel MEXAY XOpAaMH U CEKYyLIMMH. BNHCaHHBIE U OMUCAHHBIE OKPYXHOCTH
TPEYTrOJILHUKA H  YETBIpEXYroMbHUKH. CBOHCTBA M TMNpPH3HAKH BIHCAHHOTO
YETBIPEXYrOJbHNKA. B3auMHOE pacmoniokeHHe JABYX OKpykHocTel. KacaHue
OKpY>KHOCTeH. OOmIue KacaTeNnbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyroibHHKOB

Cunyc, xocuHyc, TaHredc yrmos ot 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKACCTBO.  DopMmyiael  npuBenacHud.  PeineHue
TPEYroNbHUKOB. TeopeMa KOCHHYCOB W TeopeMa CHHYCOB. PeineHue
[IPAKTHYECCKUX 3404 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pewrenue 3a1a4 reoMETPpUYECKON OTITUKH.

TpuroHomerpuyeckue  GopMynsl  IJid  [UIOMAAH  TPEYTOJIbHHUKA,
nmapajwienorpaMma, pomoba, Tpaneuuu. Popmyna I'epona. dopmyna IITOMAIH
BBINYKJIOTO YETHIPEXYTOJIBHUKA.

ITogoGue TpeyroiLbHAKOB

Xopael W MONOOHBIE TPEYrONBHHUKH B OKpPYXHOCTH. Teopema o
MPOM3BEICHUN OTPE3KOB XOPA, TEOPEMBI O NPOU3BEIECHHUH OTPE3KOB CEKYIIHX,
TEOpeMa O KBaApare KacaTenpHOH. [IpUMEHEHHE MpH PElCHUH MEOMETPHYSCKHX
3amay. Teopemsl Uepsl H MeHenas. [ToHATHE O TOMOTETHH.

Metoa koopauHaT

YpaBHEHHUE TIPAMON HA IUIOCKOCTH. YTJIOBOH KO3(PUUIMEHT U CBOOOIHBIMH
WICH, HX TEOMETPUYECKUN CMBICH. llapannensHocTs M NEPHEHAMKYIAPHOCTH
MPAMBIX (4epe3 yrioBoit ko3pPHUMEHT).

YpaBHEHHE OKpYXXHOCTU. HaxoneHue mepeceyeHudl OKpPYXXHOCTEH U
MpAMBIX B KoopauHaTaxX. @opMyra paccTOAHUA OT TOYKH 10 npaMoi. IDmomans
MapajuieiorpaMMa B KOOpPAMHATAX, MOHATHE 00 OPHEHTHPOBAHHOH IUTOLIA/IM.
IIpuMeHeHHne MEeTOAA KOOPAUHAT B NPAKTHKO-OPUEHTHPOBAHHBIX TEOMETPHYECKHX
3a/avax.

BexTopsl

Bektopel Ha MIOCKOCTH. CIIOXKCHUE W BBIYMTAHUE BEKTOPOB — IIpaBUIIA
TPEYTOJIBHUKA U MApAUICIOrpaMMa. Y MHOKCHHE BEKTOpa HA unciio. KoopauHaTe
BekTOpa. CJI0KEHUE M BBIYMTAHWUE BEKTOPOB, YMHOJKCHHE BEKTOpPA HA YMCIO B
KoOpaMHaTax. [I[puMeHEeHUE BEKTOPOB B (PU3HKE, LIEHTP Macc.

[Tonstne o OGa3zuce (HA IUIOCKOCTH). Pa3nmoikeHHs BEKTOPOB 1O Oas3ucy.
CKaJIApHOE TPOU3BECACHUE BEKTOPOB, INCOMETPUYECCKHI CMBICT W BBIPAKCHHE B
NEKApTOBBIX KOOpAMHATAX. JIUCTPpUOYTHMBHOCTH CKAJPHOTO MPOU3BEICHHSL.
CkandpHoe MOpOU3BEACHHE W MNpoeuupoBaHHe. [IpUMEHEHHE CKaNsSpHOTO



MPOM3BEACHUS BEKTOPOB JUIL HAaXOXKAEHHUA JUIMH H  yriooB. PemeHne
reOMETPUUYECKUX 33724 C MOMOIIBE) CKAIIPHOTO MPOU3BEICHHSL.

JJIHHA OKPYKHOCTH H IVIOIIAAbL KPYra

[IpaBUnbHBIE MHOIOYINOJBHHUKU. JIMHHA OKpY>KHOCTH. ['paaycHas H
paJuaHHas Mepa yria, BBIYMCIACHHE JJIMH OYyT OKpY>XKHOCTeH. [lnomane kpyra,
CeKTopa, cerMeHTa. Micropuyeckue cBeAeHUA 00 U3MEPEHHH JJIHHBL OKPYKHOCTH H
IUIOLIAAN KPyra.

JIBHKeHHUS MJIOCKOCTH

LlenTpanbHas cuMMeTpus. LIeHTpaNbHO-CHMMETpUYHEIE Gurypel. [10BOPOT.
Ocepasg cumMeTpus. Durypel, CHMMETPUYHBIE OTHOCUTENIBHO HEKOTOPOH OCH.
ITapannensHeIl nepeHoc.

[TouaTne npwxkeHHA M €ro cpoicrBa. Pasencreo ¢uryp. IlposieneHus
CUMMETPUH B MPHPOAE, >KUBOIUCH, CKYJIBIOTYpE, apxutekType. Kommozuuuu
JBIKEHUH (mpocTeiime npuMepsl). [[puMEHEHNE B TeOMETPHUECKHX 3aauaX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA HITPOI'PAMMBI
YYEBHOT'O KYPCA «(I'EOMETPHS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJ/IBTATBI

JIHYHOCTHBIC Pe3yJbTATbl OCBOCHHSA TMPOTPAMMBI [0 MATEMATHUKE
XapaKTEPH3YIOTCA B YACTH:

1) maTpHOTHYECKOT0 BOCTIUTAHHS

NPOABICHHUEM HMHTEpeca K TMPOLUIOMY H  HACTOAIEMY POCCHICKOM
MAT€MaTHKH, LEHHOCTHBIM OTHOLIEHHMEM K  JOCTHXKCHHIM  POCCHIICKHX
MATEMAaTUKOB M POCCUICKON MaTEMaTHYECKON IIKOJIBI, K HCIONB30BaHHUI) 3THX
OOCTHXKECHWIA B IPYTUX HAYKAX H MPUKIAAHBIX cpepax;

2) rpazkaaHCKoOro H 1yX0BHO-HPABCTBEHHOT 0 BOCIIHTAHUS:

TOTOBHOCTBIO K BBITOJNIHEHUIO OOSI3aHHOCTEH IPAKIAHMHA U PEATM3ALMU €10
MpaB, TMPEACTABICHHEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIHOHHPOBAHHS
Pa3TUYHBIX CTPYKTYP, ABICHUI, IpoUeayp TPaKAAHCKOTO oOmiecTBa (Hampumep,
BBIOOPBI, ONPOCEL), TOTOBHOCTRE) K OOCY>KIACHHEO 3THYECKUX MPOOIEM, CBA3aHHBIX
C TMPAKTHYECKUM TPUMEHECHUEM JOCTIDKCHUII HAyKH, OCO3HAHHUEM BaXKHOCTH
MOPAIBHO-3THYECKUX NPUHIIUIIOB B AEATENBHOCTH YIEHOTO,

3) TpyAOBOro BOCIIHTAHUSA:

YCTAHOBKOW Ha AaKTHMBHOE Yy4acTUE€ B PEUICHHH MPAaKTHYECKUX 3a7a4
MATEMATUYECKOM HANPABJICHHOCTH, OCO3HAHHEM BAa)KHOCTH MATEMATHYECKOTO
o0pa3oBaHHUA HA TPOTHKECHHM BCEH JKU3HM I YCIELIHOH NpodeCcCHOHANBHOM
OCATCTBHOCTH M PA3BUTHEM HEOOXOAMMBIX YMCHHUH, OCO3HAHHBIM BHIOOPDOM H
MOCTPOCHUEM HHAWBUAYAIBHOH TPACKTOPUN 00Pa30BaHUA U KU3HEHHBIX TUIAHOB C
YUYETOM JIMYHBIX HHTEPECOB M OOMIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTEeTHYECKOro BOCIHTAHHS:

CNOCOOHOCTBED K 3MOIMOHABHOMY M 3CTETHYECKOMY  BOCHPUATHEO
MaTeMaTHYeCKUX OOBEKTOB, 3aJa4, PELICHUH, pacCy:KIEHW, YMEHHUI) BUACTH
MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE,

5) neHHOCTel HAYYHOT0 MO3HAHUS:

OpUCHTAMEH B OCATCTBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPCOCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHA YEJIOBEKA, MPUPOALI H
o0lnecTBa, TOHUMAHUEM MAaTEeMATHYSCKON HAyKH KakK Cepel YeIOBEUYECKOIM
OCATENIBHOCTH, 3TAMOB €& Pa3BUTHA U 3HAYHMOCTH AJIA PA3BUTHS LHUBUINA3ALHKH,
OBJIANCHHUEM SI3BIKOM MATEMATUKH MU MAaTEMaTHYCCKON KyJNBTYPOH KaK CpPeacTBOM
MO3HAHUS MUPA, OBNAACHUEM HABBIKAMH HCCIICAOBATENBCKON ACATETBHOCTH,

6) ¢u3uUYecKkoro BOCHHTAHHS, (POPMHPOBAHHSA KYJbTYPbI 3J0POBbsSl H
IMOLHOHAJILHOTO (/1aromoJyyHsa:



TOTOBHOCTBE) TPUMEHATh MATEMATHUYECKNE 3HAHUSA B HHTEPECAX CBOETO
3M0pOBBS, BEICHHA 370poBOr0  o0pasa  >KM3HH  (30pPOBOE  NUTAHUE,
cOaaHCUPOBAHHBII PEXKUM 3aHATHI W OTABIXA, peryjgpHas (¢u3nvecKad
AKTUBHOCTB), C(POPMHPOBAHHOCTBI) HABBIKA PE(IEKCUH, MPU3HAHHEM CBOErO
MpaBa Ha OIIUOKY M TAKOTO K€ MpaBa APYroro YeIoBEKa;

7) 3K0JIOrHYE€CKOr0 BOCIHTAHUS:

OpMEHTALMEH HA MPHMCHECHNE MAaTEMATHYCCKUX 3HAHUN AJIA PEIICHHS 33434
B 00IacTH COXPAaHHOCTH OKPY)KAIOWICH Cpedpl, IUIAHWPOBAHWA TOCTYNKOB H
OLECHKHA HMX BO3MO)KHBIX IMOCINEACTBUN [N OKPY)KAIOLWICH Cpedpl, OCO3HAHWEM
rno6anbHOro XapakTepa KONOTHUSCKHX TPo0aeM U MyTei UX pemeHus;

8) apanTanuy K U3MEHSIIOLIHMCS YCJIOBHAM COLHAJNBLHOI H NPHPOAHOI
cpeabi:

TOTOBHOCTBIO K JECHCTBUAM B YCIOBHSAX HEOMPEACTEHHOCTH, MOBBILICHHIO
YPOBHS CBOSH KOMIETCHTHOCTHU YEPE3 MPAKTHUECKYIO AEATENBHOCTE, B TOM YHCHE
YMEHUE YUUTBCS Yy APYIHX IoJeH, mpuodperarts B COBMECTHOH AESITENbHOCTH
HOBBIC 3HAHUSA, HABBIKH M KOMIIETCHIHH W3 OTIBITAa APYTHUX,

HEOOXOAUMOCTEIO B GOPMUPOBAHWH HOBBIX 3HAHHH, (OPMYIHMPOBATH WACH,
MOHATHS, THTIOTE3bl 00 0OBEKTaX U ABICHHAX, B TOM YMCJIC PAHEE HEH3BECTHBIX,
0CO3HABaTh ACPUIUTEI COOCTBCHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAHHPOBATH
CBOE Pa3BUTHE,

CNOCOOHOCTBED  OCO3HABaTh  CTPECCOBYID  CHTYAllMIO, BOCIPUHUMATH
CTPECCOBYI0 CHUTYAIMK) KaK BBI30B, TPEOVIONIUI KOHTPMEP, KOPPEKTUPOBAThH
MPUHUMAEMBIE PEIICHUS WU ACHCTBUA, (POPMYTHUPOBATH U OIECHUBATh PHUCKH H
MOCIeACTBHSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATHI

B pesynbTare OCBOCHUA MPOrPaMMBL [0 MAaTEMATHKE HAa YPOBHE OCHOBHOTIO
o01ero oopasoBanud y obydarowerocs OyayT c(pOpMHPOBaHE MeTanpeAMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOLHECS OBJIAJICHUEM YHUBEPCATBHBIMH
MO3HABATENBHEIMH  JNEHCTBUAMH,  YHHUBEPCAJIBHBIMH  KOMMYHHKATHBHBIMH
ACHCTBUSAMHM H YHUBEPCATBHBIMH PErYJIATHBHBIMH ACHCTBUAMM.

ITo3HaBaTe/IbHBIE YHHBEPCAJILHBIE YUeOHbIe IelicTBUS
ba3zoBbie TOrH4YeCKHe JeHCTBHA:

BBIABIIATE M XApPaKTEPU30BATh CYIIECTBEHHBIE NMPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHATHWIA, OTHOIICHWA MEXAYy MNOHATHAMH, (POPMYyJIHPOBATH
OTNIpEe/ICNICHNS TOHATHH, YCTAHAB/IUBATE CYIIIECTBEHHBIH NPH3HAK KIACCU(HKALH,
OCHOBaHHs JJ1s1 0000NICHHS U CPaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHANIN3A,



BOCIIPUHMMATh, (OpMymHpoBaTh M  NpeoOpasoBBIBATH  CYXKICHMS:
YTBEPANUTENBHBIE H OTPULIATENILHBIC, ¢TUHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H H IPOTHBOPEUH
B (paKkTax, AAHHBIX, HAOMIOAEHHUAX M YTBEPKACHUSX, MMpEAnarath KPUTEPHH UId
BBHISIBJICHHS] 3aKOHOMEPHOCTEH H MPOTUBOPEUHIA,

Aenath BBIBOABI C WCMOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
HHAYKTHBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHUIT M0 aHAIOTHH;

pa3bupars A0OKA3aTebCTBA MATEMATHUYCCKUX YTBEPKOCHUH (TIPAMBIE H OT
POTHBHOIO), MPOBOAUTH CAMOCTOATENHLHO JOKA3aTeNbCTBA MATEMATHUECKUX
¢dakToB, BHICTpPAaMBATH APTYMEHTALMIO, MPUBOIUTH TPUMEPHI W KOHTPIPHUMEPHI,
MPUMEHATE METOA MATEMaTHUYeCKOM HHAYKIMH, OOOCHOBBIBaTh COOCTBEHHBIE
pacCy>KIeHN,

BEIOMpaTh Cmoco0 pemieHus yueOHOH 3agaud (CpaBHMBATB HECKOJBKO
BAPHAHTOB  pelleHWs, BeIOMpare HauOonee TNOAXOMAMA ¢ y4ETOM
CaMOCTOATENBHO BBIACICHHBIX KPUTEPUER).

Bba3oBbie Hcc/1e10BaTeNIbCKHE AeifiCTBHA:

WCIONB30BaTh BOMPOCH KAaK WCCICAOBATCIBCKHA WHCTPYMEHT MO3HAHUS,
dopMyIHMpPOBATE  BOMPOCH,  (UKCHPYIOIMKME  TMPOTHBOPEYHE,  MPodneMmy,
CaMOCTOATENIbHO YCTAHABIMBATh HCKOMOE M JaHHOE, (POPMHPOBATH THIOTE3Y,
ApryMEHTUPOBATH CBOK) MO3HLIUIO, MHEHHE,

NPOBOJUTh [0 CAMOCTOATENBHO COCTABJIEHHOMY IUTAHY 3KCIIEPUMEHT,
HCCIEA0BAHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa,
3aBHCHMOCTEH 0OBEKTOB MEXAY COOOIA,

CAMOCTOATENBHO (POPMYIHPOBATE OOOOIIEHHA H BBIBOABI MO PE3yJbTaTaM
MPOBEAEHHOTO  HAOMIOACHWS, HCCICOOBAHHA, OKCIIEPUMEHTA, OLCHUBATH
IOOCTOBEPHOCTH MONYYCHHBIX PE3YIbTATOB, BEIBOAOB U 00001IEHNMI];

NPOrHO3UPOBATh BO3MOJKHOE pPAa3BUTHE MPOLIECCA, a TaKkKe BBIABUIATh
PEITIONOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGora ¢ unopMaunei:

BBIABJIATE HEAOCTATOYHOCTE M M30BITOUHOCTH HH(POpPMALNM, JAHHBIX,
HEOOXOMMMBIX /ISl PEILICHHUS 3a]a4H;

BBIOMpATh, aHANM3UPOBATh, CHCTEMATU3UPOBATE M HMHTEPIPETUPOBATH
HH(OPMALUMIO PA3THYHBIX BUAOB U (JOPM MPEACTABIICHHS,

BEIOMpaTh (opMy mpeacTaBiIcHUA HHPOPMALMH ¥ WIUIIOCTPHUPOBATH
pelIacMBele 3aja9l CXEMaMH, AMarpaMMaMy, HHOH rpaukoi U MX KOMOHHALMAMY,

OLICHHBATh HAEKHOCTH MHGPOPMALKHA MO KPUTEPHAM, MPEATOKEHHBIM HITH
chopMyIMPOBAHHBEIM CAMOCTOATEBHO.

KoMMyHHKATHBHBIE YHHBEpPCAIbHbIE YYeOHble AeiicTBHS:



BOCIIPUHUMATE M (JOPMYIHPOBATH CYXIEHHS B COOTBETCTBHHU C YCIOBHAMHU U
LHeNIMHU OOLIEHUA, ACHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PEHHUS B
YCTHBIX U THCBMEHHBIX TEKCTAX, NABaTh TMOSCHEHHS MO XOAy PEIICHHS 3a1a4H,
KOMMEHTHPOBATh NOJIYUEHHBIH PEe3yJIbTaT;

B XOJ¢ OOCY>KIEHHUA 3a7aBaTh BOMPOCH! MO CYIUECTBY OOCYKIAeMOH TEMBIL,
mpoOJIEeMBl, PEIIaeMOii 3a7adM, BBICKA3LIBATh WACH, HALCICHHBEIE HA [TOHCK
pellICHHs, COMOCTARNATE CBOW CYXACHUA C CY)XACHHSAMHM JAPYTHX YYaCTHHKOB
auanora, oOHApYKHBaTh Pa3Indue M CXOACTBO TO3MLMI, B KOPPEKTHOM (opme
$bopMyTUPOBATEH Pa3HOTIIACHS, CBOH BO3PAXKCHU,

NPEACTABIATh PE3YyJIBTATEl PELICHUS 3aAa4M, YKCIIEPUMEHTA, UCCIeI0BaHNS,
MPOEKTa, CaMOCTOATENBHO BHIOMpATh (OpPMAT BBICTYIUICHHS ¢ YYETOM 3a/ad
MPE3EHTALMU H OCOOCHHOCTEH ay AUTOPHY;

NIOHMMaTh H HUCHOJIB30BAaTh NPEUMYILECTBA KOMAHAHOH M MHAMBHAYANBHOM
paboThl TIpH penieHHNM Y4eOHBIX MaTeMaTHYeCKHX 3a4a4, NPHHUMATh LENb
COBMECTHON JEATENIbHOCTH, IUIAHHPOBATH OPraHW3alMI0 COBMECTHOM paboTEI,
pacnpeenats BUAB paboT, OOTOBapWBATLCS, 0OCY)KIATh TPOLIECC W PE3yabTar
paboThl, 06001aTE MHEHHS HECKOJIBKUX JIIOEH;

YYaCTBOBATH B IPyHNoBeIX Popmax pabotel (00cykaeHus, 0OMEH MHEHHM,
«MO3TOBBIE IOTYPMBI» H HHBIC), BBIIOJHATE CBOKO 4YacTh paboTHl |
KOOPAUHUPOBATh CBOM JCHCTBUS € JAPYTHMH 4YICHAMH KOMaHJbI, OIICHHUBAaTh
Ka4eCTBO pe3yJbTara M Ka4yeCcTBO CBOErO BKIAJa B OOIWIMH pe3yabTaTr Mo
KpUTepUsaM, CHOPMYNUPOBAHHBIM YUACTHUKAMH B3aUMO/IEHCTRHES.

PeryasiTHBHbIe YHHBepCAJIbHbBIE Y4eOHbIe TeHCTBHS
Camoopranmsanus:

BBIABIIATH NMPOOIEMBI Ui PELICHHUA B YKM3HECHHBIX U YYEOHBIX CHTYaUMX,
OPHEHTHPOBATBCA B PA3IMYHBIX [TOAX0AAX NPHHATHS PEIICHWI (MHAUBAAYAIBHOE,
TPYIIIOBOE);

CAMOCTOATENIBHO COCTABIIATE IUIAH, AJITOPHTM PEIUCHHS 3afa4dd (MIH €ro
4acTh), BBIOMpPATE CIOCOO PpEIIEHHS C YYETOM HMMEIOMIMXCA PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
peleHmii ¢ yuéToM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJ/Ib, IMOLHOHAILHBIH HHTELIEKT:

BIAJETh CNOCO0AMH CAMONIPOBEPKH, CAMOKOHTPOJIA TPOLECCa H Pe3yJibTaTa
pEIICHUA MAaTEMAaTHYECKOM 320291, CAMOMOTHBALMHU U peIeKCHn,

NPEABHACTh TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTEH NPU PELICHUU 3aJa4H,
BHOCUTb KODPEKTHBEI B JCATENBHOCTE HA OCHOBE HOBBIX OOCTOATEIBCTB,
Hall ACHHBIX OIINOOK, BEISBICHHBIX TPYAHOCTEH,



OLICHHBATh COOTBETCTBHE PE3YJIbTAaTa AEATEIBLHOCTH IMOCTABICHHON NEnH H
YCIOBUAM, OOBACHATH MPHUYHHBL AOCTHXKEHUA WIH HEMOCTHKEHUA 1IENH, HAXOUTh
OIIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMH MPU HM3YYEHUHM MATEMaTHYeCKHX OOBEKTOB M (PaKTOB,
JaBaTh 3MOLMOHATIBHYIO OLIEHKY PELICHHS 3aJa4H.

IMMPEAMETHBIE PE3YJIBTATHI

K koH1y 00yueHnd B 7 Kjaacce 00y4arOIIMiCs MOIYYUT CAEAYIONINE TPEIMETHBIC
PE3YIIBTATHL:

PacnozHaBaTh M3YYEHHBIE TEOMETPUYECKHE (UTYpPBI, ONPEACNATh HX
B3aMMHOE pacCTOJIOKEHUE, H300pakaTh T€OMETPUUYECKUE (PUIYpHI, BBITOIHATH
YEPTEKU [0 YCIOBUIO 3amaud. M3MEpATh JTWMHEHHBIE W YIVIOBBIC BEJIWYHHEIL.
Pewats 321291 Ha BHIYUCIICHUE AJIHH OTPE3KOB W BEIIMYKH YIIIOB.

Jenats NPUKUAKY W OUCHKY JIMHEWHBIX KM YIJIOBBIX BEJIMYUH INPEOMETOB B
peanbHO JKW3HU, Pa3sMEPOB NPUPOAHBIX OOBEKTOB. Pa3nmuuars pasMepsl 3THUX
OOBEKTOB MO MOPAAKY BETUYHHBL.

CTPOHTB YEPTEKH K FEOMETPHUECKUM 3a/1a4aM.

[Tonp3oBarbcd MpH3HAKAMH pPaBEHCTBA TPEYTOJNBHUKOB, HCIOJIB30BATh
MPU3HAKH U CBOICTRA pAaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1aY.

[IpOBOAMTE JTOrHYECKHE PACCYXACHUS ¢ MCTONB30BAHUEM IEOMETPHYECKHX
TEOPEM.

[Ionb30BaTeCAd MPU3HAKAMHM PABEHCTBA IPAMOYTOIBHEIX TPEYTOJIIBHUKOB,
CBOMICTBOM  MEIMAHBI, TPOBEAEHHONW K  TUIOTEHY3€  MPAMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUH F€OMETPUUYECKUX 3a1aY.

OnpeaenaTs NapauienbHOCTh NPAMBIX ¢ IIOMOLIBIO YTJIOB, KOTOPEIC 00pa3yeT
C HUMH cekymad. Onpenendars napamuienbHOCTh NPAMBIX ¢ MOMOIIBE) PaBEHCTBA
pacCTOAHUI OT TOUYEK OJHOH IPAMOM 10 TOUYEK APYroH MpAMOi.

Pemath 3anaum Ha KieTyaToii Oymare.

IIpOBOAMTE BBIYMCIICHUS U HAXOIUTh YHCIOBBIE M OYKBCHHBIE 3HAUCHUS
YIJIOB B [EOMETPHYECKHX 3a/aYaX ¢ HCMOJB30BAHUEM CYMMBI  YIJIOB
TPEYTOJIBHUKOB H MHOTOYIOJIbHUKOB, CBOICTB YIVIOB, OOpa30OBaHHBIX IPH
MEPECCUYCHUH ABYX MAPAUICNIBHBIX TIPAMBIX CEKyWICH. Pemare NpakTHYCCKHE
3412494 HA HAXO)KACHHE YIJIOB.

BrnageTe moHATHEM TeoMeTpuyeckoro Mecra touek (I'MT). Omnpeaenstes
OHCCEKTPUCY YITIa M CEPEINHHBIN MEPNCHANKYJIAP K OTPE3KY KaK T€OMETPHYCCKHE
mMecTa ToueK. [10J1B30BaThCA MOHATHEM I€OMETPHYCCKOro Mecta Touek (I'MT) mpn
JOKA3aTENbCTBE TEOMETPUYCCKUX YTBEPKACHUIN U ITPH PELICHUH 3a0a4.



DopMynUpoOBaTh ONPEACTAEHUS OKPYKHOCTH M Kpyra, XOpael U AUaMETpa
OKPYKHOCTH, VBEPEHHO BJIAJIETh UX CBOHCTBAMU. ¥YMETh TOKA3bIBAThH U MPUMEHATH
3TH CBOICTBA MIPH PEIICHNH 3aa4.

BrnageTe MOHATHEM ONUCAHHOH OKOJIO TPEYrOJBHUKA OKPYKHOCTU, YMETh
HAXOAMTH €€ LEHTP. JIoka3bIBaTh U UCMOJIB30BATh (PAKTHL O TOM, YTO OUCCEKTPHCHI
VIJIOB TPEYTOJIbHUKA NEPECEKAIOTC B OJHOM TOYKE, H O TOM, YTO CEPEIUHHBIE
MEPIEHAUKYISAPHL K CTOPOHAM TPEYTOJIIBHUKA TIEPECEKAIOTCS B OOHON TOYKE.

BiiageTe NOHATHEM KacaTelIbHONH K OKPY)KHOCTH, IMOJIB30BAThCA TEOPEMOH O
MEPIECHANKYIAPHOCTH KACATENILHON U paanyca, MPOBEAEHHOTO K TOYKE KACAHHA.
JOKa3BIBaTh PABEHCTBO OTPE3KOB KACATENIBHBIX K OKPYKHOCTH, NPOBEAEHHBIX W3
OJTHOH TOYKH, ¥ IPUMEHSATH 3TO B PEIICHUH N€OMETPUYSCKHUX 3a/1a4.

JlokaselBaTh W TPUMEHATH MPOCTEHINHE TEOMETPHYECKUE HEPAaBEHCTBA,
[IOHHMATh HX TIPAKTHYECKHH CMBICIL.

[IpOBOANTE OCHOBHBIE T€OMETPUUECKUE MMOCTPOEHUS ¢ MOMOIIBE) LIUPKYJIA U
JIAHEHKH.

K xonuy ofyuenna B 8 wKiacce oOydarowuiics MDOMYYHT CHCAYIOLIME
NPEAMETHBIC PE3YJIbTATHI:

PacnozHaBaTh OCHOBHBIE BHABl YETHIPEXYTOJBHHKOB, WX 3JIEMEHTHI,
MOJIb30BaThCs UX CBOHCTBAMU INpPH PEIICHUHM NEOMETPHUECKHX 3aj1ad. Pasnuuars
MPU3HAKH U CBOWCTBA MapajuiesiorpaMMa, poMOa B MpAMOYTOJIBHUKA, TOKA3HIBaTh
UX U YBEPEHHO MPUMEHATH NMPH PELLIEHUH T€OMETPHYECKUX 3a/1a4.

Hcnone30Barek CBOHCTBA TOYKH NEPECEYEHH METUAH TPEYTOJIbHHKA (LIEHTpa
MAacC) B PEILICHHN 3a4aY.

BnageTe MOHATHEM CpPEeAHCH JIMHUM TPEYrolbHUKA M TPaneuyy, IPUMEHATH
HX CBOWCTBA TpH PEIICHHM TE€OMETPUUCCKUX 3aaay. Hcmonp3oBare TeopeMy
daneca u TeopeMy O NMPOMOPLUUOHANBHBIX OTPE3KAX, MPUMEHATD UX Ui PELICHUA
MPaKTHYECKUX 33a4.

Pacrio3HaBaTh LEHTPANBHO-CHMMETPHYHBIE (UIYPHI W HCHONB30BaTh HX
CBOICTBA NpH PEILICHUN 3aa4.

Bragete noHATHAMH TOAOOHS TPEYTOJBHHUKOB, KO3(duumeHta momodud,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYTOJBHUKOB, IMETh MPEACTABICHHE O
npeobpa3oBanui 1oAo0us 1 0 moaoOHBIX ¢urypax. [lomp30BaTbes MpH3HAKAMH
mogoOus TPEYroJBHUKOB IMPH PELICHUH TeOMETPHYCCKHMX 3amad. JloKa3hIBaTh H
MPUMEHSTH OTHOIICHHA MPOTIOPLMOHANIEHOCTH B TIPSMOYTOJIBHBIX TPEYTOMbHHKAX.
ITpuMeHATH MoA0OHE B MPAKTHYECKUX 33Ja49aX.

BBIBOOMUTE W MCIOOJIB30BAaTH MpocTeiiiine ¢GopMynsl WIS TUIOLIAIN
TPEYToJIbHUKA, MMapajuieiorpaMma, pomba u Tpaneunn. Berducnars (pa3muaHbIMU
cmocobamMyn) IUIOWIAAL TPEYTONBHUKA M IUIOIAAM MHOIOYTOJNBHBEIX  (DHIYP
(MONB3yACh, TE€ HEOOXOMHMMO, KaNbKYJATOPOM). 3HATh OTHOLIEHHWE IUIOIAAeH



MOAOOHBIX (PUIYp M NPUMEHATH NPU PEIICHUH 3a1a4. [I[pUMEHATH MOMYYEHHBIC
YMEHHA B MPAKTUYECKUX 3a]1a4ax.

[Tone3oBareca Teopemoii Ilugaropa Ang pelICHUS TEOMETPHUECKUX H
MPaKTUYECKUX 3a1a4. CTPOUTh MAaTEMATHYECKYK) MOJCIL B NPAKTHYECKUX
3a/la4yax, CaMOCTOATEIBHO JE/1aTh YEPTEXK H HAXOAUTh COOTBETCTBYFOIIUE JUTHHBL.

Bragere MOHATHEM BIOWUCAHHOO M LEHTPAIBHOIO YIVIA, YITIA MEXAY
KacaTe/IbHOW M XOpAOil, ONUCAHHOW U BIHCAHHOW OKPY)KHOCTH TPEYIOJIBHUKA U
YETHIPEXYTOBHUKA, IPUMEHATE HX CBOMCTBA [IPH PELUEHHUH 3a4aY.

[IpUMEHATE NOJMYYEHHBIE 3HAHWA HA NPAKTUKE — CTPOUTH MaTEMaTHYCCKUE
MOJENH IS 33024 PEaNbHOMN KU3HU U [IPOBOAUTE COOTBETCTBYIOLINE BEIYUCIICHHS
C TpPUMEHEHHEM MOAOOHS M TPUTOHOMETPUM (TONB3YACh, A€ HEOOXOAUMO,
KaJIBKYJIATOPOM ).

K xoH1y 06yueHus B 9 knacce o0ydaromuics MOJIyqIUT CACAYIOMME TPEIMETHEIC
PE3YJIBTATHL

3HaTh TPUTOHOMETPHYCCKUE (PYHKLMH OCTPHIX YIVIOB, YMETh HAXOAUTH C HX
MOMOLUBI0 PA3MYHBIC 3JEMEHTBl TNPAMOYIOJIBHOTO TPEYrONbHUKA ((PEILICHHE
MPAMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaX0AWUTE (C MOMOILBIO KATBKYIATOPA ) JJTHHEL
M YIJIbI A1 HETAOMNYHBIX 3HAUCHUH.

[Tonb3oBarbed popMyNiaMHl TIPUBEACHNUS U OCHOBHBIM TPHTOHOMETPHUECKUM
TOKACCTBOM JUIsl HAXOXACHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMHU
BEJIMUMHAMHU.

JIOKa3bIBaTh TEOPEMY CHHYCOB H TEOPEMY KOCHHYCOB, MPUMEHATH HX JUIS
HAXOKACHHUS PA3TMYHBIX 3JIEMEHTOB TPEYTOJIBHUKA ((PEIMICHUE TPEYTONBHUKOBY ),
MpH PELICHHH TECOMETPUYCCKHX 3aAay. [IpHMEHATE TONYYCHHBIC 3HAHWA [PH
PEIICHUH MPAKTHYCCKUX 3a0a4.

[IpUMEHATE TPUTOHOMETPHIO B 33Ja4aX HA HAXOJKACHHUE MUIOIIAAN, BEIBOAUTE
H BJIQJIETh TPUTOHOMETPUYECCKUMH (POpMyJIaMH i IUIOINAAW TPEYTrOJIbHHUKA,
MmapajuieiorpaMMa, poM0a, Tparneliu, BEIBOAUTE H MPUMEHATE GpopMyiy I'epoHa u
(dopMyITy AJIs TIOMIAAH BHIMYKIIOTO YETHIPEXYTONBHUKA.

IMeTh TnpeACTaBACHHE O T[OMOTETHH, MPHMEHATH B MPAKTHYECKUX
CUTYAIHSX.

Hcnonp3oBare TeopeMbl UeBbl 1 MeHeNad npu PELICHUH 3a4aY.

Mcnonp3oBare TEOPEMBI O BIHCAHHBIX YIVIAX, YIJIaX MEKIY XOpAamH
(ceKkyImmMn ) M YIJIe MEKIY KacaTembHOM H XOpAOii PN PEIICHUH TEOMETPHIESCKUX
3agad. Jloka3biBaThk H NPUMEHATH TCOPEMBI O MPOH3BEICHHH OTPE3KOB XOpPH, O
MPOU3BEACHHH OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOMH.

BnageTe MOHATHEM KOOPAMHAT HA IUIOCKOCTH, padoTaTh C YpaBHEHHEM
NpAMOH Ha IUIOCKOCTH. BnameTs MNOHATHSAMH YIIIOBOro koddduuuenta wu
CBOOOJHOTO 4JieHA, MOHUMAaTh HX TECOMETPUYECKHIl CMBICT U CBA3b YIJIOBOIO



KO3(ppULMEHTa ¢ BO3pacTaHWEM H YyOBIBAHHEM JIMHEHHOH (yHKIMH. YMEThH
pemarte METOAOM KOOPAWMHAT 3a7]a4M, CBS3aHHBIE C MAPAUICTBHOCTBE) U
MEPICHAUKYIAPHOCTBE) MPAMBIX, MEPECEYCHHUEM MPAMBIX, HAXOKACHUEM TOYEK
MEePECEUYCHHUS.

BBIBOIMTE M BIAAETh YPAaBHEHHEM OKPYKHOCTH. MCMONb30BaTh METON
KOOPOWMHAT A HAXOXKACHHUS IMEPECCUCHUM OKPYKHOCTEH W NpAMBIX. Bnaaers
dbopMynaMu paccTOAHWSA OT TOYKH OO MPAMOH, IUIOWIAAW TNAPa/UIENorpaMma B
KOOpAMHATAX, MMETh MOHATHE 00 OpHEeHTHMPOBaHHON mromagu. [lons3oBarecs
METOAOM KOOPAMHAT HA IUIOCKOCTH, TIPHMEHATH €ro [PH  PELICHUH
FEOMETPHYECKAX M [PAKTHYECKUX 3a4a4y. [IpUMEHSATE METOA KOOpAHMHAT B
MPaKTUKO-OPUEHTHUPOBAHHBIX TEOMETPHUYECKHX 3a1a4ax.

BraneTe NMOHATHEM BEKTOpa. YMETh CKJIAJBIBAaTh M BBIYUTATH BEKTOPHI,
YMHOXATh Ha YHCIIO, BIAJETh NMpaBUIAMH TPEYrOJBHHKA U MapajuleaorpaMma.
Bnaaers MpakTHUYECKUMH HHTEPHPETAUAMH BEKTOPOB. YBEPEHHO MOJB30BATHCA
KOOpAMHATAMH BEKTOpPAa. Bnagete CHOKEHHEM M BEIYATAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA HA YUCIIO B KOOPAMHATAX.

HimeTs npeacTaBieHne o 6aszmce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI 110
Oazucy. PackiagpiBarTe BEKTOPEL CHI € TIOMOWIBIO [POCLUUPOBAHUA U
TPUTOHOMETPUYECKAX  COOTHOWIECHHH. IIpUMEHATE NOMy4YEHHBIE 3HAHWA B
MpOCTEHMX (PUINIECKHUX 3a]a4ax.

BrianeTe NMOHATHEM CKAIAPHOTO MPOU3BEACHHS BEKTOPOB, MOHHUMATh €T0
FEOMETPUYECKHI CMBICTI M YBEPEHHO [ONB30BATECA €r0  BBIPAKEHHEM B
JEKAPTOBBIX KOOPAMHATAaX. 3HATh AUCTPHOYTHBHOCTH CKANSPHOTO TPOU3BEACHUS
H €70 CBiA3b ¢ NpoenupoBaHueM. [IpUMEHATE CKaNsIpHOE MPOU3BEACHHE BEKTOPOB
IUTA HAXOXKOCHWS AJIUH M YIIOB. PellaTte reoMeTpuueckue 3agadd ¢ MOMOIIBIO
CKAJIAPHOTO MPOHU3BEACHUA. MCIONB30BaTh CKANAPHOE MIPOU3BEACHUE BEKTOPOB B
anrebpandecKuX 1 GPH3NYSCKUX 3aJa4ax.

BnageTe NOHATHAMH IIPABHIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY’KHOCTH,
JUTHHBI 1yTH OKPY>KHOCTH M PaJUAHHON MEPHL YIJIa, BEIYUCIATE MJIOMAAL Kpyra u
ero dacteil. [ToHnMaTe c¢Meicn 4ucna R« [IpUMEHATH MONYYEHHBIE YMEHHA IPH
PELICHNH MPAKTUYECKUX 3a7a4. 3HAaTh HCTOPUYECCKUE CBEACHUA 00 W3MEPEHHUH
JUTHHBI OKPY>KHOCTH U IUTOIIAAU KPyra.

VIMeTe mpencTaBincHUe O MIpeoOpa3’oBaHHUU IUIOCKOCTH, O JBIDKCHMSX.
Haxomutp oOcH, UEHTPHI CUMMETpUH (UIYP, LEHTPHl MOBOPOTA, HAXOIWTH
KOMITO3ULIMY TPOCTEHINUX npeoOpazoBaHuil. IIpMMEHATE NBHXKEHHS IUIOCKOCTH
PU PEIICHAH TCOMETPUYECCKUX 3a4a4.

[IpUMEHATE TOMYYCHHBIE 3HAHUS HA MPAKTUKE — CTPOMTH MATEMAaTHYCCKUE
MOZAENN AJIs 3aJa4 PEaNbHON )KU3HU U MPOBOAUTH COOTBETCTBYHOLINE BBHIYUCIICHUS



C TPUMEHEHHEM MOA00MS M TPUIOHOMETPHYECKHX (PYHKIMIA (MONB3yaACh, L€
HEOOXO0AUMO, KAJIBKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHME PA31€EJIOB H TEM undposbie
Ne n/n . Kourpoabubie | TlpakTuueckue (stcpp )
NnporpamMmbI Bcero oOpaszoBare/ibHbIe
padoThI padoThI
pecypchl
Hayvana reomerpun. I[Ipocreiimne
1 reoMeTpudeckue QUrypbl U UX CBOKMCTBa 28 1 Bnamsorery TIOK
y ' https://m.edsoo.ru/78c146¢4
H3mepenne reoMeTpu4eckiux BeJTHYUH
bubnuoreka [{OK
2 i 19 1
PSR https://m.edsoo.ru/78c146¢4
3 [TapannenbHoctb. CymMMa yrios 15 1 bubnmnoreka [IOK
MHOIrOyTroJIbHUKa https://m.edsoo.ru/78¢c146¢4
4 [IpsiMOyronbHbIE TPEYTOJBHUKH 7 Babmanei O
pAMOY Pey https://m.edsoo.ru/78c146¢4
5 I"'eomeTpuueckue HepaBeHCTBA 5 1 Bufmarsra LIOK
1P p https://m.edsoo.ru/78c146¢c4
OxpyxHOCTh. ['eomeTpuieckue mecra
6 TOqIZ( IToc OeHHﬂe:?IOMOU.lb!O LUPKYJIS 18 1 Bubiigreins IOK
. P Py https://m.edsoo.ru/78c146¢c4
U JIHHEHKH
7 [ToBropeHue, obo0IIeHHe, CUCTeMaTH3aLH 10 1 Butmuoreka [IOK
3HaHUM https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIIACC

KonunuecTBo uacos DJIEKTPOHHBIE
HaunmenoBanue pas3aeios U Tem (undposbie)
Ne n/n Kourpoabubie | IIpakTuueckue
NpPOrpaMmbl Bcero obpa3oBaTeIbHbIE
paboThl paboThl
pecypcsl
) bubmuoreka [IOK
1 HETHpEXY IR 22 ! https://m.edsoo.ru/a5cb98eb
Bubmoreka IIOK
. Mg I Y https://m.cdsoo.ru/a5cb98cb
Budmmoreka IIOK
3 IT 16 1
TRRaNS https://m.edsoo.ru/aScb98eb
4 Teopema ITudaropa u Hayana 18 1 bubnuoreka LIOK
TPUTOHOMETPUH https://m.edsoo.ru/aScb98eb
5 Vbl ¥ 4eTBIPEXYTOIBHUKH, CBSI3AHHBIE C 20 | bubaumoreka IJOK
OKPYKHOCTBIO https://m.edsoo.ru/aScb98eb
[ToBropeHue, 0000IIEHHE, CHCTEMATH3ALIHS Bubnmoreka IIOK
6 . 10 1 n
3HaHUi https://m.cdsoo.ru/aScb98cb
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KonunuecTBo uacos D/IeKTPOHHBIE
HaunmenoBanue pa3aeyioB u Tem (uudposbie)
Ne n/n Konrpoabubie | I[IpakTuueckue
NpoOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypcnbl
Bbubauoreka LIOK
1 P 22
L 1 https://m.edsoo.ru/dddde230
Butnunoreka IIOK
2 ITono6 2 1
OAO0HE TPEYTOILHITKOR I https://m.edsoo.ru/dddde230
bubnuoreka LIOK
3 M 10 1
CTOR EOOPRHNAE https://m.edsoo.ru/dddde230
Bubnuoreka IIOK
4 B
CRICpH 20 : https://m.cdsoo.ru/dddde230
Bbubmuoreka IIOK
5 16 1
AR O R O ETH M TATATE HTa https://m.edsoo.ru/dddde230
bubnuoreka LIOK
6 10
ABDICHER DIOCKOCTH https://m.edsoo.ru/dddde230
7 [ToropeHue, obolieHne, 12 l Bubauoreka IIOK
cucTeMaTu3alys 3HaHUH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE INTAHHPOBAHHE

7 KIIACC
KoauvecrBo yacoB
Hara
Ne n/n Tema ypoxa KouTponbhbie IIpakTuueckue
Bcero H3Y4eHHs
padoTbl padoThb

1 Hctopusa BOSHUKHOBEHHS U Pa3BUTHS 1 1.09.-
reoMeTpruu 6.09.2025

> HauanbHbie nonaTus reomerpuu. Touka, 1 1.09.-
npAMas, OTPE30K, JIyd 6.09.2025

3 HayaneHble noHATHA reoMeTpud. Touka, 1 1.09.-
npaMas, OTPe3oK, Jy4 6.09.2025
[TousTHe 00 akcHOME, TeopeMe, 8.09

4 OKa3aTeNbCTBe, ONpeaeNeHHH, CBONCTBE | o
A » OTpeR : : 13.09.2025
NpH3HAKe
B3anMHO€ pacnonoKeHHe TOUEK Ha 3.09

5 npsamoii. U3MepeHne AIHHBI OTpe3Ka, 1 o

P PEHHE ZUTHHBL OTP 13.09.2025
PaCCTOsAHHE MEXAY TOYKAMH
B3auMHoe pacnonokeHHe ToueK Ha 8.09

6 npaMoii. U3sMepeHHe ANHHBI OTpe3Ka, | 13,06, 2005
PacCTOSHHE MEXKAY TOUYKAMH
B3anmHOe pacnonokeHHe TOUeK Ha .

7 i 1 1 o
npAMon. H3MmepeHue auHbI OTpE3Ka, 0.09.2035
paCC'FOHHHe Mem,uy TOYKaAaMH

3 IMonynnockocte u yron. Buasl yrios. 1 15.09.-
H3mepeHue BeNUYHH YIJIOB 20.09.2025

9 [MonynnockocTe U yroi. Buasl yrios. 1 15.09.-
H3mepeHye BeyuuH yrioB 20.09.2025




10 [TonynnockocTe U yron. Buasl yrios. 22.09.-
H3mepenne BeauyuuH yriioB 27.09.2025
BepTukaneHbie H CMEXKHBIE YIJIBL 9.0

11 I T

apaJuICNIbHBIE H MEPIIEHAUKY IS PHbIE 27.09.2025
NPAMBIE
BepTuKkaneHble H CMEKHBIE YTUIBL -

12 [TapannenbHble H NepPHEeHOAUKYISPHBIE 27.00.2025
npAMble
BepTukanbHeie H CMEXKHBIE YIJIbL e

13 [MapanienbHbIe H NEPIICHAUKYJISPHBIS 2.10.2075
npsAMBIe
BepTukanbHbie H CMEXKHBIE YIJIBL 56,09

14 [TapannenpHble H NePreHAUKYISPHBIE 4.10.2025
npAMble
BepTuKkaneHbie H CMEKHBIE YIUIbL 56,00

15 [TapannenbHble U NeprieHAUKYISPHBIE 4.10.2095
npAMble

6.10.-
16 buccexTtpuca yrina 11.10.2025
6.10.-
17 bu HCa yT.
coexTphica yria 11.10.2025
6.10.-
18 buccextpuca yrna 11.10.2025
19 1 B Tin . 13.10.-
omaHas. Buapl nomanbix. JyiHHA TOMaHOH 1810.2005
- 1 B Tn . 13.10.-
OMaHasi. bHABI JIOMAHbIX. HHa JIOMaHOH 18.10.2025
21 Muoroyronexuku. ITepumerp 13.10.-




MHOroyroibHuka. [IoHsATHE O BBIMYKIBIX H 18.10.2025
HeBbIl'lyKHbIX MHOFOyl"OJIbHHKaX
Muoroyronenuku. I[Tepumerp 50.10.-

22 MHOrOyrojbHUKa. [IoHATHE O BBIMYKJIBIX H .
HeBbIl'lyKJ'IbIX MHOFOyFOJIbHHKaX
MmuoroyroneHuku. Ilepumerp 50.10.-

23 MHOroyroibHuka. [IoHsaTHe 0 BEIMYKIBIX H .
HEBBIMYKJIBIX MHOTOYTOJIBHHKAX
Mmuoroyroneuuky. Ilepumerp 50.10.-

24 MHOTrOyrojbHUKa. [ToHATHE O BRIMYKJIBIX 1 55 10.2025
HEBBINYKJIBIX MHOTOYT'OJIHHKAX
Mmuoroyronenuxy. Ilepumerp 21

25 MHOroyroibHuka. [IoHsaTHe 0 BEIMyKIbIX H -
HEBBIMYKJIBIX MHOIOYTOJIBHHKAX

2% HHCTpyMeHTHI A5 U3MEpEeHUH U 3.11.-
MOCTPOEHUIT 8.11.2025

27 HHCTpYMEHTBI U1 U3MEPEHUI 1 3.11.-
NOCTPOSHHH 8.11.2025
Kourponsnast pabora no teme "Hauana

’3 TeOMETPUH. I'Ipoczeﬁmne reoMeTpu4ecKue 10.11.-
¢urypsl 1 ux coiictsa. H3MepeHue 15.11.2025
reoMeTpuueckux guryp"

29 MenuaHa, OHCCEKTPHCA H BBICOTA 10.11.-
TPEYTrOJIbHUKA 15.11.2025

20 Menunana, GUCCEKTPHCa H BBICOTA 10.11.-
TPeyroNbHUKa 15.11.2025

31 PaBeHCTBO TPEYroJIbHUKOB 17.11-

22.11.2025




39 [IepBrIii U BTOPOIl MPHU3HAKH PABEHCTBA 17.11.-
TPEYTONIbHUKOB 22.11.2025
33 INepBrlii 1 BTOPOH MPU3HAKH PABEHCTBA 17.11.-
TPEYTOJIbHUKOB 22.11.2025
34 [IepBrIii U BTOPOIl MPHU3HAKH PABEHCTBA 24.11.-
TPEeYroNbHUKOB 29.11.2025
35 IlepBbiii M BTOPOIi MPH3HAKH paBEeHCTBA 24.11.-
TPEYTrOJIbHUKOB 29.11.2025
. I[NepBeIii 1 BTOPOI MPH3HAKH PABEHCTBA 24.11.-
36
TPEYTrOJIbHUKOB 29.11.2025
37 PaBHoOeapeHHbIe TPeYrONbHUKH U UX 1.12.-
CBOWCTBA 6.12.2025
33 PapHoOeapeHHbIe TPEYrONbHUKH U MX 1.12.-
CBOWCTBA 6.12.2025
39 PasHOOeApEHHbIE TPEYTOJIBHUKH U UX 1.12.-
CBOHCTBA 6.12.2025
40 I 6 8.12.-
pHU3HAK PaBHOOEAPEHHOTO TPEYTONbHHKA 1205
41 [TpusHak paBHOOEAPEHHOTO TPEYTONbHHKA 8.12-
13.12.2025
42 TpeTuii Npu3HaK PaBEeHCTBA TPEYTOILHHKOB 812
13.12.2025
. 15.12.-
43 Tpetuii npu3Hak paBeHCTBA TPEYroJIbHHUKOB 50.12.2025
44 Tperuii npu3HaK paBEHCTBA TPEYTOJIbHUKOB 1512
20.12.2025
45 @urypsol ¢ oceBoil cuMmMeTpueil. [IpuMepol 15.12.-
20.12.2025

CHMMETPHH B OKPY:KaloILeM MHpe




46 @urypsl ¢ ocepoii cuMmeTpueil. IIpuMepnl 22.12.-
CHMMETPHH B OKPYXAKILEM MHPE 27.12.2025
47 KonrtponeHas pabora no reme 22.12.-
"TpeyroabHukn" 27.12.2025
48 [MapaniaensHOCTh NPAMBIX 2212
27.12.2025
49 CBONCTBA H MPH3HAKHU MAPAJIIEIbHbBIX 12.01.-
MPAMBIX 17.01.2026
50 CBolicTBa H MPH3HAKY NaPaJIIEIbHBIX 12.01.-
NpAMBIX 17.01.2026
51 CaoiicTBa H MPH3HAKH NapaeNbHbIX 12.01.-
NpAMBIX 17.01.2026
57 CBo¥icTBa H MPH3HAKY NaPaJIIEIbHBIX 19.01.-
MPAMBIX 24.01.2026
53 CBo¥icTBa H MPH3HAKY NAPaJIIEIbHBIX 19.01.-
NpAMBIX 24.01.2026
54 CaoiicTBa H MPH3HAKH NapaeNbHbIX 19.01.-
NpAMBIX 24.01.2026
55 CyMMa yrJioB TpeyroibHUKA 26.01-
31.01.2026
56 C 26.01.-
YMMa YIJIOB TPEYTOJIbHUKA 31012006
26.01.-
57 BHeluHKe yriibl TpEyroJbHUKa
31.01.2026
58 BHewniHue yrisl TPEyrojabHIKa 202
7.02.2026
59 CyMMa BHYTpEHHHX YIJIOB 2.02.-
7.02.2026

MHOIrOYrojbHHKa U CyMMa BHCILUHUX YITIOB




BBIMTYKJIOTO MHOTOYTOJIBHHKA

CyMMa BHYTPEHHHX YIJIOB

2.02.-
60 MHOTOYTOJIBHUKA U CYMMAa BHEIIHHUX YIJIOB 7.02.2026
BBINTYKJIOTO MHOTOYIOJIBHUKA
CyMMa BHYTpEHHHX YIJIOB .
61 MHOTOYTOJbHHKA M CYMMa BHELIHUX YIJIOB .
BBIMYKJIOTO MHOTOYTOJIBHHUKA
KonrtponeHas pabora no reme 502
62 "Hapamenbﬂom:. CyMma yrios e
MHOTOYTOJIbHUKA
63 ITpu3Haku paBeHCTBA NPSAMOYTOJbHBIX 9.02.-
TPEYTrOJIbBHUKOB 14.02.2026
64 ITpu3Haku paBeHCTBA NPAMOYTONBHBIX 16.02.-
TPeyroNbHUKOB 21.02.2026
65 [TepreHAUKYNAP ¥ HAKJIOHHASA 16.02-
21.02.2026
66 CBoOICTBO MEAHAHBI MPAMOYTOJNILHOTO 16.02.-
TpeyroNbHUKA, MPOBEAEHHO!N K THIOTEHY3¢e 21.02.2026
67 CBolicTBO MEAHAHBI MPAMOYTOJNILHOTO 24.02.-
TpeyroNbHUKA, MPOBEAEHHOMN K TMIOTEHY3¢e 28.02.2026
63 ITpsAMOYTONbHBIH TPEYrONBHHUK C YIJIOM B 24.02.-
30 rpaaycos 28.02.2026
69 ITpsaMOyronbHbIN TPEYTONBHHUK € YTJIOM B 24.02.-
30 rpagycos 28.02.2026
20 COOTHOWIEHHS MeXAY CTOPOHAMH H YIIaMU 2.03.-
TPEYTrOJIbHUKA 7.03.2026
71 COOTHOLIEHHS MEXAY CTOPOHAMH H YIJIAMH 2.03.-
7.03.2026

TpeyronbHUKa




7 HepaseHctso TpeyroabHika. HepaBeHCTBO 2.03.-
O JUJIHHE JOMaHOH 7.03.2026
HepaBeHCTBO M&XY NEPNEHANKYJIIPOM H .
73 HaKJIOHHOU. P AHHE OT TOUKHU T
a nou oi. PaccToAaHHe OT TOUKH 10 14.03.2026
npsAMOH
KonTponbHas pabora no TeMam .
74 [IpsaMOyronbHbIE TPEYTONBHUKH", 14.03.2026
"T'eoMeTpHyeckre HepaBeHCTBA"
75 Oxpy>KHOCTB, XOPABI U IUAMETPBI, HX 10.03.-
CBOICTBA 14.03.2026
76 Oxpy>KHOCTB, XOPABI U IUAMETPBI, HX 16.03.-
CBOICTBA 21.03.2026
B3auMHoOe pacnonokeHne OKpyKHOCTH H 16.03
77 npsaMoii. KacarenbHas u cekywas k 21.03.2026
OKPYKHOCTH
B3aumMHOe pacnonokeHHe OKPYXHOCTH H 16.02
78 npsamoii. KacarenbHas 1 cekywmas k 21.03.2026
OKPYXKHOCTH
B3anmHOe pacnonokeHHe OKPYXHOCTH H 20.03
7 v. - il
9 npsaMoii. KacarenbHas u cekywias k 4.04.2026
OKPYKHOCTH
30 0 30.03.-
KPY>KHOCTb, BIIUCAHHAS B YTOJ 012036
21 0 30.03.-
KPYXXHOCTb, BIHCAHHAS B YTOJI 4.04.2026
[MoHATHE O rE€OMETPHYECKOM MECTE TOUEK. 6.04
32 [Mpumeprl reoMeTPHUECKHUX MECT TOUEK H o
PHMEpBI TEOMETPHHEC €CT TOYEK Ha 11.04.2026

IJIOCKOCTH




[IoHATHE © reOMETPUYCCKOM MECTE TOUCK.

83 TTpuMepsI reOMETPHUECKHX MECT TOUYEK HA 604
11.04.2026

MIOCKOCTH

24 OnucaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€ 6.04.-
LHEHTp 11.04.2026

25 OnucaHHas OKPY>XHOCTb TPeYroJbHNKa, €€ 13.04.-
LHEHTP 18.04.2026

86 Meton reoMeTpu4eCcKHX MeCT TOHEK NpH 13.04.-
pelIeHHH reOMEeTPHYECKHX 3a0a4 18.04.2026

87 Meton reoMeTpu4eCcKHX MECT TOHEK NpH 13.04.-
pelIeHHH réOMeTPHYECKHUX 3a0a4 18.04.2026

23 Meton reoMeTpUuecKuX MECT TOUYEK NP 20.04.-
peLIeHHH reOMETPHYECKHX 3a1aY 25.04.2026

%9 Meton reoMeTpuuecKuX MeCT TOUYEK NpHu 20.04.-
pelIeHHH reOMeTPHYECKHUX 3a0a4 25.04.2026
O6GocHOBaHNs NIPOCTEMIINX OCTPOSHHIH,

90 3Tarbl 33/1a4H HA MOCTPOSHHSI, PEILICHUE 20.04.-
3a/1a4 Ha MOCTPOCHUE LHUPKYJIEM U 25.04.2026
JIMHEHKOM
O6ocHOBaHHA MPOCTEHLIMX MOCTPOEHHIA,

o1 JTarbl 33Ja4H Ha TIOCTPOEHHS, pelleHle 27.04.-
33734 Ha MOCTPOCHNE LUPKYJIEM U 30.04.2026
JUHEHKOH
KontponbHast pabora no teme

0 "OxpyxxHOCTB. ["'eoMeTpruueckue MecTa 27.04.-
to4eK. [TocTpoeHus ¢ MOMOILBIO LIHMPKYNA U 30.04.2026
JUHeHKH"

93 ITosTopeHue u obobmeHue. Pelenue 3anau, 27.04.-




WUTIOCTPUPYIOLLMX CBA3H MEXKAY
Pa3NUYHBIMH TEMaMH Kypca

30.04.2026

Ioeropenue u 00odmenune. Pemenne 3anay,

4.05.-
94 H
J'IJ'II'OCTpI/Ip}’IOU.II/IX CBJA3H Mexc,uy 8.05.2026
pa3J'II/I'-leIMI/I TeMaMH Kypca
IToBTropenue u obo0menue. Pewienue 3anay, 4.05
95 WUTIOCTPUPYIOLLUX CBSI3H MEXAY 8.05.2026
pasNU4YHBIMH TEMAMH Kypca
INosropenue u obobmenue. Pemenne 3anaq, .05
96 HIUTIOCTPUPYIOILNX CBA3H MEXKIY 8.05.2026
Pa3NMYHBIMH TEMaMH Kypca
INosropenue u 06obmenue. Peenue 3anay, 12.05
97 HWUTIOCTPUPYIOLLUX CBSI3H MEXKAY 16.05.2026
pa3NU4YHBIMU TEMAMH Kypca
IToBTropeHue u obobwenne. PelueHue 3anau, 1205
98 WUTIOCTPUPYIOLLUX CBSI3H MEXKAY 16.05.2026
Pa3NU4YHBIMU TEMAMH Kypca
INosropenue u 060bmenue. Peenue 3anay, 1305
99 u TPU MX CBSI3H M T
JUTKCTPUPYIOIIMX CBA3H MEXKIY 16.05.2026
pa3NUYHBIMH TEMaMH Kypca
IToTropeHue H obobweHue. PelueHue 3anay, 18.05
100 HJUTIOCTPUPYIOLLUX CBSI3H MEXKAY 23.05.2026
pas3NM4HBIMHA TEMAMH Kypca
18.05.-
101 Hroroeas KOHTpoNbHaA paboTa 93.05.5006
[Tosropenue u obobeHue. Pewenue 3aaay, 150
102 WUTIOCTPUPYIOLLUX CBSI3H MEXAY 53 05,2026

PasiHYHBIMH TEMAMH KypCa




OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME

102




8 KIIACC

KoauuyecTso yacos

Ne dara
Tema ypoka KounTposabnbie IIpakTHyeckne
n/n Beero H3YUYCHHA
paboTn padorel
1 IMapannenorpamm, ero NPU3HAKU U CBOHCTBA 1
2 [TapannenorpaMm, €ro nprU3HaKu U CBOHCTBA 1
3 IlapannenorpamMm, ero nNpu3HaKku 1 CBOKCTBA 1
4 [MapannenorpaMm, €ro NPU3HaKU U CBOHCTBA 1
5 [MapannenorpaMm, €ro NPU3HAKU U CBOMCTBA 1
6 ITpaMoyroneHHK, poM0, KBaapar, ux 1
NPH3HAKH U CBOICTBa
7 ITpamoyroneHHK, poM0, KBaapar, Ux 1
NPU3HAKH U CBOHCTBA
3 [MpsimoyronbHUK, poMb, KBaApaT, UX )
NPH3HAKH U CBOHCTBA
9 ITpsamoyroneHHK, poM0, KBaapar, Ux 1
NPH3HAKH U CBOICTBa
10 CpenHsas THHHA TPEYrONbHHKA |
11 CpenHsis THHHA TPEYrONbHHKA 1
i Tpaneuus. PaproOenpennas Tpaneunsi, eé !
CBOICTBA H MPU3HAKU
13 Tpaneuusa. PapHoOenpeHHas Tpaneuus, e 1
CBOICTBA H MPU3HAKU
14 [MpsmoyroneHas TpaneLus 1
15 CpenHss NTHHUS TPANennu 1
16 Teopema Paneca 1




17 Teopema Paneca 1

18 Teopema o NpoONOPUHOHAIBHBIX OTPE3KaX |

19 Teopema o npoONOPLHOHATIBHBIX OTPE3KaX 1

20 LlenTp Macc TpeyrojJbHUKa 1

21 LleHTpaIbHO-CUMMETPUUHBIE PUTYPBI 1

22 Kontponenas pabora no teme 1
"HeThIpéxyronbHUKH"

3 [Tonobue TpeyroNbHUKOB, KO3 (ULHEHT 1
nogobus

24 [Tonobue TpeyroNbHHUKOB, KO3(h(ULHEHT !
noaodus

25 INpusHaxy moaodHs TPEYroNbHUKOB |

26 [Ipu3HaKy momoOHs TPEYrolbHHKOB |

27 [Ipu3HaKy mogoOHs TPEYrolbHHKOB |

28 INpusHaxy noxodus TPEyroJbLHUKOB |

29 INpusHaxy moaodus TPEYrolbHUKOB |

30 [Ipu3HaKy nogoOHs TPEYrolbHHKOB |

31 ITpumeHeHHe nono0uA NpH pelieHHH 1
NpaKTHYECKHX 3a7a4

3 [Mpumenenne nopoOuUA NpH PEICHHUH 1
NPAKTHYECKHX 34734

1 [TpumMeHeHe nogoOusA NMpH peLIeHHH 1
MpaKTHYeCKUX 3a1a4

34 [IpuMeHeHHe MoaoOus NpH peleHHH !
npamnqecxnx 3anad

15 [Mpumenenne nopoOUA NpH PEIICHUH 1

NPaKTHYCCKHUX 3a0a4




[IpuMeHeHe MoaoOus NpH peLeHHH

36 l'lpaKTH'-leCKI/IX 3anad

. BBeneHue noHATHs peodpa3oBaHus

37 nonobus 1 nonodHbIX Guryp

38 KonrtponeHas pabora no teme "Tlonofue"

39 [onarue nnowaau. CeoiicTea muowanei
reoMeTpHuYeckux Guryp

40 IMonsaTne mnomany. CeolicTBa momanei
reOMETPHYECKHX uryp

41 [MousATie mnowany. CeoiicTra mowanei
reoMeTpHueckux Guryp
[pocreiimme GopMyIBl AN TIOLATH

42 TpeyroJyibHHKA, MapajieiorpaMma, pomoa u
Tpaneuyx
IMpocreiimne GopMyNBl A1 IIOIAAH

43 TPEYroNbHHKA, MapajuiesnorpaMma, pomba u
Tpaneuun
[pocreiimne GopMybl A5 TUIOWATH

44 TpeyroJyibHHKA, MapannenorpaMma, pomoa u
Tpaneuun
[Mpocreiimue GopMyIBI 1UIS IIOLIATH

45 TPeyroJibHHKA, Napaueaorpamma, pomba u
Tpareuu
IMpocreiimme GopMymbl AJIs TUIOLIATH

46 TPeYroNbHHKA, Napajuienorpamma, pomba u
Tpaneuuu

47 IMpocreiine GopMyIBl A1 IIOIAAH

TpeyroJibHHKa, napaiefaorpamma, pomoda u




Tpancuruu

IMpocreiimme GopMyne! AJIs TUIOLIAH

48 TPEyroJbHHUKA, Mapajuiesorpamma, pomba u |
Tpaneuuu
[Ipocrefitne GopMynbl A4 MIOLATH

49 TpEeyrofibHHKA, mapainenorpaMma, pomba u 1
Tpaneuun
INpocreiimmne GopMyne! 115 TUIOLIAH

50 TPEYroJNIbHHKA, Mapajiesorpamma, pomba u |
Tpanenun

51 IMTnowanu nonodHeX Guryp 1

52 [Tnowanu noaobHbIX Guryp 1

53 [Tnowanu nonoOHBIX Guryp 1

54 Konrponsras pabora no teme "[Liowans" |

55 Teopema IMudaropa 1

56 ITpumenenue Teopemsl [Tudaropa npu 1
peLIeHHH TPaKTHUECKHX 3a7a4

57 IMpumenenne Teopeme! ITudaropa npu )
pelIeHNH NPaKTHYECKUX 3aaad

58 IMpumenenne Teopeme! ITudaropa npu )
pelIeHNH NPAKTHYECKUX 3aaad

59 ITpumenenue Teopembl [Tudaropa npu !
peLIeHUH TPaKTHUECKUX 3a1a4

60 IMpumenenue Teopemsl [Tudaropa npu i
peHIeHI/II/I HpaKTI/I'-leCKI/IX 3aga4v

61 [IponopuHoHaIbHbIE OTPE3KH B |

NPAMOYTOJILHOM TPeyTOJIbHUKE




[IponopunoHaNbHbIE OTPE3KH B

62 NPAMOYTOJILHOM TPEYTOJIbHHKE

63 TTponopLHOHaIbHBIE OTPE3KH B
NPAMOYTOJILHOM TPEYTOJILHHKE

64 IIponopunoHanbHbIE OTPE3KH B
NpAMOYTONBHOM TPeYTOJbHHKE

65 IIponopunoHanbHbIE OTPE3KU B
NPAMOYTOJIBHOM TPEYTOJILHHKE

66 [TponopLuoHaIbHBIE OTPE3KH B
NPAMOYTOJILHOM TPEYTOJILHHKE
CHHYC, KOCHHYC, TAHT€HC 1 KOTaHI'€HC

67 OCTPOTrO yria npsMOyroJibHOrO
TPEYroNbHUKa
CHHYC, KOCHHYC, TAHT€HC 1 KOTaHI'€HC

68 OCTPOro yrjia npsiMOyrojibHOrO
TPEYIrOJIbHHKA
CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC

69 OCTPOro yrja npsiMOyrojibHOrO
TPEYIrOJIbHHKA

0 TpuroHoMeTpuueckue GyHKUNH YIIoB B 30°,
45°n 60°

71 Tpuronomerpuyeckue QyHKUHH yriaos B 30°,
45°u 60°

- Kountponenas pabora no teme "Teopema
IMugaropa 1 Havana TPHrOHOMETPUH"

73 BrincaHHble W UEHTpaNbHbIE YIJIbI

74 BrincaHHbIE M IEHTPAJIbHBIE YIJIbI

75 BrincaHHbIe U LUEHTpaNbHbIE YIJIbI




76 BrincaHHble W LUE€HTpaNbHbIE YIJIbI 1

77 Yron Mexay KacaTesbHOH 1 XOpAoH 1

78 Yron Mexay KacaTesbHOH 1 XOpAoH 1

79 Yrapl Mexay XopaaMH H CeKYLUHMH 1

80 YTibl MEXAY XOPAAMH H CeKYLIHMMH 1

81 BrnucaHHbIE 1 ONTHCAHHBIE 1
YETBIPEXYMOJIBHHKH

22 BnucanHble 1 onHUCaHHbIE 1
YeThIPEXYTONBHUKH

23 CpoiicTBa 1 MPH3HAKH BIUCAHHOTO 1
YETBIPEXYNOJIbHHKA

84 CBoiicTBa U MPH3HAKH BIHCAHHOTO 1
4YETBIPEXYNOJIbHHKA

25 CpoiicTBa 1 MPH3HAKH BIUCAHHOTO 1
YeThIPEXYTONBHUKA

26 CpolicTBa 1 MPH3HAKH BIUCAHHOTO 1
YETBIPEXYNOJIbHHKA

87 B3aumnoe paicnonoxcemie JIBYX 1
OKPYKHOCTEH

23 BsaumHoe pavcnonomeﬂﬂe IBYX 1
OKPYKHOCTE

89 Kacanue okpysxkHoCTEH |

90 Kacanue oxpy:xHOCTEH |

91 OO11He KacaTebHbIE K ABYM OKPYKHOCTAM 1
KonTtponeHas pabota no TeMe "Yribl U

92 YETHIPEXYTNOJNBHHUKH, CBA3AHHBIE C 1

OKPYKHOCTbIO"




93

IToBTOpeHue u obodmeHue. PelieHue 3anay,
HWLTFOCTPUPYIOIUX CBA3H MEXIY
Pa3IHYHBIMH TEMaMHU Kypca

94

IMosTopenne u obobmenne. Perenue 3anay,
HJUTKOCTPUPYIOIHX CBSA3H MEXIY
pPa3NHYHbIMH TEMAMH Kypca

95

[TosTOpeHue u obobmenue. PelueHue 3anady,
HUTIOCTPUPYIOLINX CBA3H MEXKAY
pa3HYHBIMH TEMaMH Kypca

96

[MosTopenne u obobmenne. Pemenue 3amay,
HLTIOCTPUPYIOIHX CBSA3H MEXAY
Pa3IHYHBIMH TEMAMH Kypca

97

[ToBTOpeHHe u obobmenue. PewieHne 3anay,
HJUTIOCTPUPYIOLIUX CBA3H MEXIY
pa3JIHYHBIMH TEMaMH Kypca

98

[ToBTOpeHHe u obobmwenue. PewieHne 3anay,
HJUTIOCTPUPYIOLIHUX CBSA3H MEXIY
pa3NHYHBIMH TEMAMU Kypca

99

IMosTopenue u 06obmenune. Pemenne 3anay,
HJUTIOCTPUPYIOIIUX CBA3H MEXKAY
PasNnHYHBIMH TCMaMH Kypca

100

IToTOpeHue u obobweHue. PelueHue 3anay,
HJUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3NHYHbIMH TEMAaMH Kypca

101

HUrorosas koHTpoabHAA paboTta

102

[NosTOpeHue u obodeHue. PelieHue 3anay,
WUTIOCTPUPYIOWNX CBA3H MEXKIY
Pa3NHYHBIMH TEMAaMH Kypca




OBIIEE KOJIMYECTBO YACOB IT1O ITPOTPAMME

102




9 KIIACC

Ne

n/n

Tema ypoka

KoauuyecTso yacos

Bcero

Kourpoabnsbie
paboTn

IIpakTnueckne
padorel

dara
H3YYECHHS

CuHyc, KOCHHYC, TaHreHC yriios ot 0 1o 180°

DY |

OcHOBHOE TPUTOHOMETPHUIECCKOE TOKOCCTBO

I

dopMyJibl PUBEOCHUSA

&

@opMyJIbl IPHBEACHHA

[Rray [SNFON TR [ S—

Pemenune TpeyroasHukos. Teopema
KOCHHYCOB

Pewienue TpeyronbHukoB. Teopema
KOCHHYCOB

Teopema cunycoB

Teopema cunycoB

Pewienue MPAaKTHYCCKHX 3aaa4 ¢
HCITOJIB30OBAHHEM TE€OPEMbI KOCHHYCOB H
TCOPEMBI CHHYCOB

10

Pewienue npakTHUeCKHX 3a1a4 ¢
HCTIONB30BAHHEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB

11

PenteHue npaxkTuuecKHx 3a1a4 ¢
HCTIONB30BAHHEM TEOPEMbI KOCHHYCOB H
TEOPEMBI CHHYCOB

12

Pewienue npakTH4eCKHX 3agay ¢
HCTIONB30BAHHEM TEOPEMbI KOCHHYCOB H
TEOPEMBI CHHYCOB




TpuroHoMeTpuueckue Gopmybl 41

13 IJIOIAAH TPEYTrOJBHHKA, NapajuIesIorpaMMa

14 Tpuronomerpuyeckue GopMyJIbl s
IJIOIAAM TPEYrONBPHHKA, NapajIeIorpaMMa

15 TpuroHoMeTpuueckue GopMybl 11
IJIOWAAK TPEYroNbHHKA, MapauieorpaMma

16 TpuroHoMeTpuueckue Gopmybl 4
IUIOIAAM TPEYrONBbHHKA, NNapajuIeIOrpaMma

17 @opmyna I'epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 @opmyna MIOIAAH BLITYKIOTO
YEThIPEXYTOJNbHHUKA

21 @opMya MIOIAAH BLITYKIOTO
YEThIPEXYTOJNbHUKA

2 KoHTponbHas pabota o TeMe "PelueHue
TPEyroJibHUKOB"

23 Xopas! 1 noAOOHBIE TPEYTrOJbHUKH B
OKPYKHOCTH

24 Teopema 0 npousBeaeHHN OTPE3KOB XOPA

25 Teopema o npousBeaeHNH OTPE3KOB XOPA

26 TeopeMel 0 MpoK3BEACHUH OTPE3KOB
CeKyLIHX

07 Teopems! 0 mpou3BEACHUH OTPE3KOB
CeKYLI.IHX

28 TeopeMa o kBaapaTe KacaTeJbHOH

29 Teopema o kBaapaTe KacaTeJbHOH




30 Teopemel Yernl u Menenas 1

31 Teopeme! Yesbr 1 Menenas 1

32 Teopeme! Yesbr 1 Menenas 1

33 ITousATHE © roMOTETHH |

34 Kounrponeras padora no teme "Tlonodue 1
TPEYroJbHHUKOB"
VpaBHEHHE NPAMOI Ha IWIOCKOCTH. Y TIOBOIT

35 ko3(ppunneHT u cBOOOAHBIN WIeH, 1X 1
FeOMETPHYECKHH CMBICI
YpaBHEHHE NMPAMOI1 Ha MIIOCKOCTH. Y TIIOBOH

36 k03 pHLHEHT U CBOGOOHBIN UleH, UX 1
reoMeTPHYECKHIT CMBICT

37 [MapannenbHOCTh H NEPNEHANKYJISPHOCTD 1
npsAMBbIX (Mepe3 yriaoBoii koddpduimeHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 Haxoxnenue nepeceyeHud OKpyKHOCTEH H 1
NpsAMBIX B KOOpAHHATAaX

40 Haxoxnenue nepecedeHuii OKpyxHOCTEN H 1
NPAMBIX B KOOPAMHATAX

41 dopMyna pacCTOAHHS OT TOYKH 0 NPAMOH 1

4 [Tnowane napanienorpaMma B KOOpAHHATAX, 1
noHsATHe 00 OpHEHTHPOBAHHOH MIOLAnN
[IpyMeHeHe MeToaa KOOPAHHAT B

43 NPAaKTHYECKH-OPHEHTHPOBAHHBIX |
I‘COMe’I‘pH'{eCKHX 3anadax

44 KonTtponeHas pabota no TeMe "Meton 1

KoopauHat"




45

BCKTOpr Ha MJIOCKOCTH

CoxeHne H BbIYHTAHHE BEKTOPOB —

40 MPAaBHJIA TPEYTOJNBbHHKA H MapaJISNIOrpaMma

47 CaoxeHre H BbIYHTaHHE BEKTOPOB —
NpaBHJIa TPEYTrONbHHKA H NapanienorpaMmma

48 YMHOKEeHHE BEKTOpa Ha YUCIO

49 Koopaunate! BexkTOpa
Cio:KXeHHe H BBIMHTAHUE BEKTOPOB,

50 YMHO)KEHHE BEKTOPA HA YHCIIO B
KOOpAWHATAX
CrnoskeHNe H BbIYHTaHKNE BEKTOPOB,

51 YMHOKEHHE BEKTOPa Ha YHCIO B
KOOpAWHATAX

5o ITpumeHeHHe BEKTOPOB B (PH3HKE, LIEHTP
Mace

53 [Tonatue o H6asuce (Ha MIOCKOCTH).
PaznoskeHus BeKTOpOB Mo Gasucy

54 [Tonatue o H6asuce (Ha MIOCKOCTH).
PaznoskeHus BeKTOpoB Mo Gasucy

55 [Moustue o 6asuce (Ha MIOCKOCTH).
Pa3noxxeHns BeKTOpoB no Hazucy
CkangpHoe npou3BedeHle BEKTOPOB,

56 r€OMETPHYECKHIT CMBICH H BbIpaKeHHE B
IeKapTOBbIX KOOpOWHATAX
HucTpuOyTHBHOCTD CKaJIAPHOTO

> HNPOU3BENEHUS

58 CkanspHOe NPOU3BEAECHHE H NIPOCIPOBAHIE

59 [IpyiMeHeHHe CKaNAPHOTO MPOU3BEACHHUS




BCKTOPOB IJIA HAXO0XACHWA OJIHH H YTIOB

[IpumeHeHNe CKANAPHOrO NPOU3BEASHHS

60 1
BGKTOpOB JUISL HAXOXACHUA OJIHH H yFJlOB

61 [IpyiMeHeHNe CKaNApHOTO MPOU3BEACHHUS 1
BEKTOPOB I HAXKACHUA AJIHH H YIJIOB

6 PewieHne reoMeTpu4eckHx 3agad ¢ 1
MOMOLIBIO CKANIAPHOTO NPOU3BEIEHHS

63 PerieHne reoMeTpruecKux 3aa4 ¢ 1
MOMOIIBK) CKAJIAPHOTO NPOU3BEIEHHS

64 KoHTponbHas pabota no Teme "Bektopn1” 1

65 [IpaBuiBHBIE MHOTOYTONIbHUKH, BBIYHCIIEHHE 1
HX 3JIEMEHTOB

66 ITpaBuabHBIE MHOTOYTONIBHUKH, BHIMHCIICHHE 1
HX 3JIEMEHTOB

67 ITpaBuIBbHBIE MHOTOYTONIbHUKH, BbIMHCIIEHHE 1
HX 3JIEMEHTOB

63 [IpaBuIBHBIE MHOTOYTONIbHUKH, BEIYHCIIEHHE 1
HX 3JIEMEHTOB

69 Yucno 1 JIHHA OKPY>KHOCTH 1

70 Yucno 1 1 JIHHA OKPY>KHOCTH 1

71 JnuHa Oyrd OKpYKHOCTH 1

72 JavHa 0yru OKpyKHOCTH 1

73 PaauaHHas Mepa yria 1

74 Paanannas mepa yria 1

75 [Mnowane Kpyra v €ro 3JIEeMeHTOB (CEKTOpa U i
CerMeHTa)

76 ITnowane kpyra H €ro 3JI€MEHTOB (CeKTOpa H 1




CerMeHTa)

ITnomwane kpyra H €ro 3JeMEeHTOB (CeKTOpa H

77 1
CErMeHTa)

3 BoluHcrieHHe NepuMeTpOB U Iomaneii 1
(bHuryp, BKIIOYAIOWIHX SJEMEHTBI Kpyra

79 BrluHcrieHHe nepuMeTpOB U Iomaneii 1
(bHUryp, BKIIOYAIOLWIHX SJEMEHTBI Kpyra

20 KonrponbHas no Teme "JIn1Ha OKPy>KHOCTH 1
H IJIoIaab Kpyra"

81 LlenTpanbHasg CHMMeETpUA 1

82 LleHTpanbHO-CUMMETPHUHBIE (PUTYPBI |

83 ITosopor 1

84 OceBas cummeTpHst 1
[ToTOopeHue u obobweHue. PeiueHne 3anay,

85 WUTIOCTPUPYIOLIUX CBA3H MEXKIY |
Pa3sNUYHBIMH TEMAaMH Kypca

26 Qurypsl, EI/IMMe’T‘pH"-IHbIe OTHOCHTEJIbHO 1
HEKOTOPOH OCH

87 IMapannenbHbliil nepeHoC 1

88 IToHsaTHE OBHKEHHS U €r0 CBOICTBA |

89 PapeHcTBO duryp 1

90 [posBneHys CUMMETPHH B IPHPOJE, 1
YKUBOIIUCH, CKYJIBIITYPE, aPXUTEKType

91 Komnoszunuu nBukeHui (npocreimme 1
npHMepbl)

o [Moeropenue u 0606meHne. Pemenne 3ana, i

WUTIOCTPUPYIOWNX CBA3H MEXKIY




Pa3JHYHbIMH TEMAaMH Kypca

93

IMosTopenne u obobmenne. Pernenue 3anay,
HUTIOCTPUPYIOLHX CBSI3H MEXAY
Pa3IHYHBIMH TEMAMH Kypca

94

IToBTOpeHue u obodmenue. Pelienue 3anay,
WLTIOCTPUPYIOWNX CBA3H MEXKIY
PasNUYHBIMH TEMAaMH Kypca

95

IMTosTopenne u obobmenne. Perenue 3anay,
HIUIKOCTPUPYIOIINX CBA3H MEXKAY
pa3snUYHBIMH TEMAaMH Kypca

96

[MTosTopenne u obobmenne. Pernenue 3anay,
HJUTIOCTPUPYIO LUK CBA3H MEKIY
pa3NHYHBIMH TEMaMH Kypca

97

[ToBTOpeHHe u obobmwenue. PewieHne 3anay,
HJUTIOCTPUPYIOLIMX CBSA3H MEXIY
pa3NIHYHBIMH TEMAMH Kypca

98

[Mosropenne u oboOmenne. Pemenne 3anay,
HJUTIOCTPUPYIO LUK CBA3H MEKIY
PasnHYHBIMH TCMaMH Kypca

99

IToTOopeHue u obobweHue. PeineHue 3anay,
WLTOCTPUPYIOWINX CBA3H MEXKAY
Pa3NUYHBIMH TEMAaMH Kypca

100

IToTOpeHue u obobweHue. PeiueHue 3anay,
HLTFOCTPUPYIOIUX CBA3H MEXKY
Pa3IHYHBIMH TEMaMH Kypca

101

Htorosas KOHTpoJbHasA padoTa

102

[TosTOpeHue u obodmeHue. PelieHue 3anay,
WUTIOCTPUPYIO KX CBA3H MEXKIY




Pa3JHYHbIMH TEMAaMH Kypca

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME
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ITPOBEPSEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOI OBPA30BATEJILHOM ITPOI'PAMMBI

7 KJIACC

Kon
npoBepsieMoro
pe3yJbrara

6

[IpoBepsiembie npeaMeTHBbIE PE3yJIbLTATHI OCBOEHHSI OCHOBHOIH
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOI0 001mero o0pa3soBaHus

I'eomerpust

6.1

Pacrnio3HaBaTh W3y4YEHHbIE TreoMeTpudeckue QUrypbl, ONpenesTh HX
B3aMMHO€  paCroJiOKeHue, u300pakaTh  reoMeTpuyeckue  Qurypsl,
BBITIOJTHATD YE€PTEXKH IO YCJIOBHIO 3a1auu. M3mepaTh JTuHeHHbIE U YIIIOBbIE
BenuvMHbL. Pemath 3amauu HA BBIMHUCICHHWE AJHH OTPE3KOB M BEJIHYHH
yTJIOB

6.2

Jenate rpyOyi0 OLEHKY JMHEHHBIX W YIJIOBBIX BEIHYHUH TMPEIMETOB B
peanbHOI JKU3HM, pa3MepoB NPHUPOJAHBIX 00beKkTOB. PaznuuaTe pazmepbl
3TUX 0OBEKTOB 110 MOPSI/AKY BEIUYHUHBI

6.3

CtpouThb YepTekH K reOMETPHYECKUM 3a/1a4am

6.4

[Tonb3oBaTbCcss mNpU3HAKAMU PABEHCTBA TPEYTrONbHUKOB, HCHOJIb30BATh
NPU3HAKM U CBOIMCTBA PaBHOOEAPEHHBIX TPEYrOJbHUKOB IPH PEIIEHHH
3ama4

6.5

[TpoBOAUTE JIOrHYECKUE PACCYIKIAEHUS C UCTIONBb30BAHUEM I€OMETPHUECKHX
Teopem

6.6

ITonb3oBarbest MPU3HAKAMU PABEHCTBA IPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MeJMaHbl, MPOBEAEHHONW K THMIOTEHY3€ MPSMOYIrOJbHOIO
TPEYroJibHUKa, B PELIEHUH NreOMETPUYECKHUX 3a/1a4

6.7

OnpenensTe MNapaeabHOCTb MPSAMBIX C TMOMOIUBIO YIJIOB, KOTOpPbIE
obpasyer ¢ HuMu cekymas. OnpenensTe NapauIebHOCTb MPSIMBIX C
NOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSAMOH OO0 TOYEK
Opyroi npaMoi

6.8

Perwate 3a1auu Ha Kiier4yaToii Oymare

6.9

ITpoBOAMTE BBIMHMCICHUS UM HAXOMAUTh YHCJIOBbIE U OyKBEHHbIE 3HAYEHUS
yIJOB B TIEOMETPUYECKHMX 3aJadax C MCMOJb30BAHUEM CYMMBbI YIJIOB
TPEYTrOJbHUKOB U MHOIOYTOJbHHMKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH
NepecedeHut  JByX  Mapa/ulelbHbIX  MpPsIMBIX  cekyuled. Pewarts
MPAKTHYECKHE 33/1a4H Ha HAXOXKIEHHUE YIJIOB

6.10

Bnanerb TNMOHSATHEM TeOMETPUYECKOro MecTa TO4YeK. YMeTb OnpeaessTh
OucceKTpUCy yrijia W CepelMHHBbIH TeprneHauKyJIsp K OTpe3Ky Kak
reoOMeTPHYECKHE MECTa TOYEeK

6.11

DopmyIHpOBaTL OMPEAENeHHsT OKPYKHOCTU M Kpyra, XOpAbl U JUamMeTpa




OKPY’KHOCTH, TMOJIb30BaTbCsl MX CBOWCTBAMH. YMEThb MPHUMEHATb 3STH
CBOMCTBA MPHU PELICHUH 3aAa4

Bnanets nonaTHeM ONMHCAHHOM OKOJO TPEYrOJbHHUKA OKPYKHOCTH, YMETh
HaxoauTh e¢ wueHTp. Ilomp3oBatecs (akTamMu O TOM, YTO OHCCEKTPHCH

6.12 yIJIOB TPEYrojbHUKA MEPECeKaroTCsl B OOHOM TOYKE, U O TOM, HTO
CepearHHbIEC MEePIEeHANKYJISPbl K CTOPOHAM TPEYTOJIbHHKA TePECeKatoTCs B
OJIHO TOYKE
Brnianerb noHsTHEM KacaTeNbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOIA O
6.13 NEPNEHANKYJISPHOCTH KacaTelbHONH M pajauyca, NMPOBEAEHHOIO K TOYKE
KacaHusl
14 [Tonp3oBaTbCcsi ~ MPOCTEHIIMMH ~ TE€OMETPUYECKHMH  HEPaBEHCTBAMH,
° MOHUMATh WX MPAKTUYECKUH CMBICI
6.15 Hpoaozimb OCHOBHBIE€ I'€OMETPHUYECKHE MOCTPOEHHS C MOMOLIBIO LIUPKYJIs
Y JIMHEUKH
8 KUIACC
Kon <
IIpoBepsiemblie NpeAMeTHBIE Pe3yJIbTATHI OCBOCHHS OCHOBHOMH
HIpOBEPIEMOTo 0o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOrO 001ero o0pa3oBanust
pe3yJbTara
6 I'eomeTpust
6.1 Pacno3HaBaTh OCHOBHbIE BUIbI YETHIPEXYIOJILHUKOB, MX 3JIEMEHTBHI,
’ MOJIb30BATLCS UX CBONCTBAMU MPHU PELICHUH N€OMETPUYECKHX 3a1a4
6.2 [IpuMeHATL CBOMCTBA TOUKU MEPECEYECHUs] MENHAH TPEyroJbHHUKA (LIEHTpa
' MacCC) B PELICHHH 3a/1a4
Brazers noHsiTHEM CpeiHEl TMHUN TPEYroJbHUKA U TPaneLH, NPUMEHSTh
63 UX CBOMCTBA TNpU pelIeHUH TreoMeTpudeckux 3azad. Ilone3zoBarbes
‘ Teopemoit Daneca ¥ TEOPEMOIT O MPONOPLIMOHANIBHBIX OTPE3KaX, NPUMEHSTh
UX /ISl peIIeHUs MPaKTUYECKUX 3ana4
& [IpumensaTe  mpusHaku  noaoOMs  TPEYrOJAbHUKOB B PELICHHHU
' reOMeTPHUYECKHX 3a/1a4
[Tons3zoBatbes Teopemoit Iludaropa ans peweHus reoMeTpUHECKHX H
6.5 npakTH4IecKuX 3aaa4y. CTPOUTh MAaTEeMAaTHYECKYIO0 MOJENb B MPAKTHYECKUX
' 3aa4ax, CaMOCTOSITENIbHO AeNaTh YepTEX M HAXOAUTb COOTBETCTBYIOILHE
JUTAHBI
Bnagers mnoHATHAMHM CHHYCA, KOCHHYCAa W TAaHI€HCA OCTPOro yria
6.6 NpPAMOYTOJILHOTO TpeyroibHuka. I[lonb30BaTbCs ITUMH MOHATHAMM IS
pememm l'[paKTI/I'—leCKI/IX 3agav
6.7 Bbraucnars (pa3auyHbIME criocodaMu) TIIOLIAaab TPEYrodbHUKA U MIIOMAAN

MHOTOYrojibHbIX (Guryp (mosnb3ysice, rae HeoOXOAMMO, KaJbKYJSTOPOM).




npl/lMeHﬂTb MNOJYHYEHHbBIC YMEHHS B MPAKTUYECCKHUX 3aavax

6.8

Bnamerpr MOHATHSMH BITMCAHHOTO H LHEHTPAJbHOI0 yria, HUCNOJb30BaTh
TEOPEMbI O BIUCAHHBIX YIJIAX, YIJlaX MEXIy XOpAaMu (CeKyIUMMH) U yrie
MEXKIy KacaTeJbHOH U XOPAOH NpH pPeLIeHHH FreOMEeTPUUECKUX 3aaa4

6.9

Brazerb NMOHSATHEM OMMCAHHOIO YETHIPEXYTONbHUKA, MPUMEHSTh CBONHCTBA
ONMCAHHOIO YEThIPEXYrONIbHUKA MPU PELISHUH 3a/1a4

6.10

IIpUMeHsTb MOJy4YeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYeCKHe
MOIENH Ui 3aJad PeaNbHOW JKU3HH M TPOBOAUTH COOTBETCTBYIOLLME
BBIYHUCIEHUS] C MPUMEHEHHEM MONOOHSH TPUrOHOMETPUH (TIOJIB3YSCh, THE
HEOOXOIMMO, KaJIbKYJSITOPOM)

9 KJIACC

Kox
NpPOBEPsSIEMOro
pe3yabTaTa

6

IpoBepsieMbie NpeAMETHbIE Pe3YJIbTATHI 0CBOGHHS OCHOBHOM
ofpa3oBaTe/ibHOMN NPOrpaMMbl 0CHOBHOI0 001ero o0paszoBanus

I'eometpus

6.1

3HaTh TPUrOHOMETpUYECKHe (QYHKLUHUU OCTPHIX YIJIOB, HAXOAUTb C HX
MOMOIIBIO  pa3jMuYHble  3JIEMEHTbl  NPSMOYTOJIbHOIO  TPEYroJibHHUKA
(«pelieHre TPSIMOYTOJIBHBIX TPEYroJdbHUKOBY»). Haxomutb (C MoMouibto
KaJIbKYJISITOpa) JUTMHBI U YIJIbI JUI HeTaOJIMYHbIX 3HA4YEHUi

6.2

ITonb3oBaTbest dbopmyramMu NpUBEAEHUS H OCHOBHBIM
TPUTOHOMETPHUECKUM TOXKIECTBOM JIs HAXOXKAEHUSI COOTHOIIECHUIH MEXKAY
TPUTOHOMETPHUECKUMH BEJTHUYHHAMU

6.3

HUcnonp3oBaTh TEOpPEMBI CHHYCOB M KOCHHYCOB Il  HAXOXKACHUS
Pa3UUHBIX 3JEMEHTOB TPEYroJbHUKA («pelIeHre TPeyroIbHHKOBY),
NPUMEHSTh UX MPU PELICHUN FreOMETPUYECKUX 3aaa4

6.4

Bnagere noHsATHMsAMH  rpeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
sneMeHToB noao0HbIX ¢uryp. Ilonb3oBaTbCsi CBOWCTBaAMHM  MOAOOHS
NPOM3BOJIbHBIX (UIYp, YMETh BBIYMCIATH UIMHBI W HAXOIUTb YIJbl Y
nono6HbIX (uryp. [IpumeHsTh CBOMCTBA MOAOOMS B MPAKTUYECKHX 3a/1a4ax.
YMeTb NPUBOAUTb NPUMEPbI TIOAOOHBIX QUIYP B OKPYIKAIOILEM MHUPE

6.5

ITons3oBaTbecs  TEOpeMamMu O NPOM3BEACHHH  OTPE3KOB  XOpA, O
NPOU3BEIECHNH OTPE3KOB CEKYLIUX, O KBaAPaTe KacaTelIbHON

6.6

ITonb3oBaThcsi BEKTOpAMH, MOHUMATh MX NEOMETPUYECKUd U PU3MUECKUit
CMBICJI, IPUMEHSITh UX B PEIIEHUH NeOMETPUYECKUX M (PU3NYECKHX 3ajad.
[TpuMeHsTh CKaJNsSIPHOE NMPOM3BEAEHUE BEKTOPOB JUIS HAXOKIAEHHUs JUTMH M
yrjioB

6.7

[Monb3oBaThCcsi METOOOM KOOpAWHAT Ha IUIOCKOCTH, MNPHUMECHATL €ro B
PEIICHHHN TCOMECTPHYCCKHX U MPAKTHYCCKUX 3aaa4




BrageTb MOHATHUAMH NPaBUIbHOTO MHOTOYTOJIbHHKA, AJIMHBI OKPY>KHOCTH,
JUIHHBI JyTH OKPYXKHOCTH M PAjHaHHOH MEpPbI yIJIa, YMETh BbIYHCISATH

°8 miomans kpyra v ero uacreil. IIpUMeHATH NOJyYeHHBIE YMEHHS B

NPAaKTHYECKHX 3a/a4ax

Haxoauth OCH MM LEHTPbl CHMMETpHH (HIYP, NPHMEHSATb ABHKEHHA
69 IIOCKOCTH B MPOCTENIINX Cy4asax

ITpyMeHATb MoNy4eHHbIe 3HAHHA Ha MPaKTHKE — CTPOUTh MaTEMaTHYECKHUe
6.10 MOOeNd ANd 3ajay peaNbHOH KM3HH H TPOBOOHTH COOTBETCTBYHOLLME

BbIYHCJIEHHA € MpUMeHeHHeM MONOOUANM TPHIOHOMETPHYECKHUX (DYHKLIMi
(Monb3yAch, rae HeoOXOOUMO, KaJIbKYJIATOPOM)




INPOBEPSEMBIE SJIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IlpoBepsieMblii 3J1eMeHT COAePRAHMSE
6 I'eomerpus
Hauanpueie monstus reomerpuu. Touka, mpsmMas, OTpe3ok, jay4. Yroa Buab
6.1 yrnos. BeprukanbHpie M cMmexHble yrubl. buccextpuca yrma. Jlomanas,
MHOTrOyrojapHuK. [lapannenbHoCTh 1 nepneHauKyIsIPHOCTD IPSMBIX
6.2 Cummerpuunbie Gurypbl. OcHOBHbIE CBOMCTBa OceBoil cummerpuu. [lpumepsi
CUMMETPHH B OKPY’KaroLeM MUpe
6.3 OCHOBHbIE MTOCTPOEHHSI C TOMOLIBIO LIMPKYJIS U JiMHeHKH. TpeyroabHuk. Beicora,
MenunaHa, OuCceKTpuca, UX CBOHCTBA
6.4 PaBnoOenpenubIit U PaBHOCTOPOHHHMI  TpeyronbHuku.  HepaBeHCTBO
' TPeyrojbHHUKa
6.5 CaoiicTBa M npHU3HAaKK paBHOOENPEHHOro TpeyrosbHuKa. [Ipu3HaKM paBeHCTBA
TPEYTroJIbHUKOB
g CgoiicTBa M NpHU3HAKH MapajuleNbHbIX MpsiMbiX. CymMMa yrjioB TpeyrojibHUKa.
BuemHue yribl TpeyronbHuKa
[Ipsmoyronenetii  TpeyroapHuk.  CBOHCTBO ~ MeOuaHbl  MPSIMOYTOJBHOTO
6.7 TPEyroJbHHUKA, MNpPOBeACHHON Kk  rumoreHyse. Ilpusnaku  paBeHcTBa
NPAMOYTOJIbHBIX TPEYroabHUKOB. [IpsMOyronpHbIi TpeyronabHUK ¢ yriom B 30°
HepaBeHcTBa B reOMeTpHM: HEPAaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, Teopema o OonbuieM yrie W Oonblueil CTOPOHE TPEYroJIbHUKA.
Ilepnenaukyasip U HaKJIOHHAs
6.9 I'eomeTpuueckoe mecto Touek. buccekrpuca yrna u cepeanHHbIN NEPNeHAUKYIAP
K OTPe3Ky KaK reOMeTpUYeCKHEe MeCTa TOUeK
6.10 Oxpy>KHOCTb U KPYT, XOpZia U AHAMETp, UX CBOHCTBA. B3aumHoe pacnonokeHue
OKpY>KHOCTH U npsimoii. KacaTenbHas u cexyast K OKpyKHOCTH
6.11 OkpyKHOCTb, BIMCaHHass B yroj. BrnucaHHass W onucaHHas OKPY)KHOCTH
' TpeyrojibHUKa
8 KUIIACC
Kon IIpoBepsieMblIi 21€MEHT COAEPKRAHUS
6 I'eomerpus
6.1 Yetbipéxyroabuuku. [lapannenorpamm, ero npusHaku u CBONCTBA
6.2 [IpsiMmoyrosibHUK, poMO, KBajparT, UX MPU3HAKK U CBOMCTBA




63 Tpaneuus, paBHoOOkasi Tpameuusi, e€ cpoiicrBa M npu3Haku. IIpsiMoyrosibHas
Tpaneuus
6.4 Meron ynsoenuss menuanbl. llenTpanphast cummerpusi. Teopema Paneca u
TeopeMa O MPOMOPLUOHAIBHBIX OTPE3Kax
6.5 Cpennue nuHUM TPeyroJbHUKa U Tpaneuuu. LIeHTp mMacc TpeyrospHuka
6.6 ITonobue TpeyrojabHukoB, koddduumuent mnonodbus. IlpusHakum noxodus
TpeyroiabHUKOB. [Ipumenenue nonodus npu peeHny MpakTHYECKUX 3aaay
6.7 Dopmynbl Ul MIOLIAAH TPEYTONbHUKA, TApajIeNnorpaMma, pomoa u Tpanenuu
6.8 CaoiicTBa ruomanaeii reomerpudeckux ¢uryp. OTHOLIEHHE UIOMAneH NOA00HbBIX
duryp
6.9 Bbruncnenue ruiomajed TPEyroJbHUKOB M MHOTOYIOJIBHMKOB Ha KJIETYaToM
Oymare
6.10 Teopema Iludaropa. Ilpumenenune Teopembr Iludaropa mnpu pemenun
NPaKTHYECKHX 3a1a4
CuHyCc, KOCHHYC, TaHIM€HC OCTPOrO yrila MpPSMOYTOJbHOTO TPEYTrONbHHKA.
6.11 OCHOBHO€ TPUIrOHOMETPUUYECKOE TOKIAECTBO. TpuUroHoMerpuyeckue QyHKLMH
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTPaJIbHbIE YIUIBL, YIOJ MEXKAY KacaTelbHOW W XOpAOH. Yribl
MEXAY XOpAaMH U CeKYLIMMHU
6.13 Bnucannbie 1 ONMCAHHDBIC YETBIPEXYTONbHUKHI
6.14 Bsaumuoe pacnonoxenue aByx okpyxkHocteit. Kacanue okpyxknocteir. OOmue
KacaTesbHbIE K IBYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsiemblii 2J1IeMEHT COAePRAHUS
6 I'eomerpus
6.1 Cunyc, kocuHyc, TaHreHc yrioB or O no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOKAeCTBO. POPMYJIbl MMPUBEIEHHS
6.2 Pemenne tpeyronpHukos. Teopema KOCHMHYCOB M TeopemMa CHUHYCOB. Pemenue
MPAKTHUECKHX 3a7a4 C UCMOIB30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB
6.3 ITpeobpazosanne nogodus. [Tonodue COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O mNpPOM3BEEHUH OTPE3KOB xopvn, TEOPEMbI O TPOM3BEIEHUH OTPE3KOB
CEeKYLIHUX, TEOpeMa O KBajpaTe KacaTelbHOM
Bexrop, anuna (MOAy/ab) BEKTOpPA, COHAMPABJIEHHBIE BEKTOPBI, MPOTHBOMOIOMKHO
6.5 HANpaBJICHHbIE BEKTOPbL, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
omepauMM Hajx BekTopamu. PasnokeHue BeKTOpa MO ABYM HEKOJJIMHEAPHBIM
BEKTOpam
6.6 Koopaunarel BekTopa. CkansipHOe NpPOM3BEAECHHUE BEKTOPOB, MNMPUMEHEHHE IS




HAXOXKACHHWA AJIHH H YIJIOB

JlekapToBbl KOOPAWHATBI HA IUIOCKOCTH. YPaBHEHHA NPAMOH H OKPY)XXHOCTH B

6.7 KOOPAMHATAX, NEPeCevYeHHe OKPYKHOCTeH H mpsAMbIX. MeTron KOOPAMHAT U €ro
NPHMEHEHHE

6.8 [IpaBUnBHBIE MHOTOYTOJIBHHKH

6.9 Hnuna OprzKHOCTl/I. I'panycHasd W paguaHHas Mepa yrna, BbIYHCJIEHHE OJIHH AYT
OKPYKHOCTEIA

6.10 ITnomane kpyra, CeKTOpPa, CErMEHTa

6.11

JIBIOKE€HNA TJIOCKOCTH M BHYTPEHHHE CHMMETPHH {(uryp (3J€MEHTapHbIE
npenctasienus ). [TapannenbHbiii nepeHoc. ITopopot




IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpPOBEPSIEMOro
TpeboBaHusi

[IpoBepsiembie TPeGOBAHNS K PEIMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOH 00pAa30BaATEILHON NPOrPAMMBI OCHOBHOTO 001Iero
oOpa3oBanusi Ha ocHoBe PI'OC

YMmenue onepupoBaTh MOHATHSAMHU. MHOYKECTBO, MOAMHOXKECTBO, ONepaLuu
HaJl MHOJKECTBaAMU, YMEHHE ONEePUPOBATh MOHATUSAMU: Tpad, CBsA3HbIH rpad,
JOEepeBO, LUKJ, MPUMEHATh UX MPHU PELICHUM 3aAad, YMEHHE HCMOJIb30BaTh
rpaduueckoe TpPEACTABIEHHE MHOXECTB JJsi  OMNHCAHMA pPeabHBIX
NPOLIECCOB U SBJICHUIL, TPH PELICHUH 3a7a4 U3 IPYTrUX yu4eOHbIX MPEIMETOB

YMeHue onepupoBaTh TMOHSATUSAMM: ONpEAENeHHe, aKkCMoMa, Teopema,
JI0Ka3aTejbCTBO,  YMEHHE  pPacro3HaBaTb  UCTUHHBIE M JIOXKHbIE
BbICKA3bIBaHMs, [PHUBOAUTL TMPUMEPbl W  KOHTPIPUMEPBLI, CTPOUTH
BBICKA3bIBAHHs U OTPULIAHUS BbICKA3bIBAHUIA

YMeHue onepupoBarh TMOHSITHSMHU. HaTypajbHOE YMCIO, TMPOCTOE WU
COCTABHOE YHCJIO, JAEIUMOCTb HATYPAJbHBIX YHCEJN, MPU3HAKU JETUMOCTH,
LeJI0e YHCII0, MOAY/Ib YHCIA, OOBIKHOBEHHAss OpoOb M AecsiTu4YHas OpoOdb,
CTaHIAPTHBIH BUJA YMCJA, PALMOHAIBHOE YHCIO, UPPALIMOHAIBHOE HHCIIO,
apudmerrueckuil KBaJApPaTHBIH KOPEHb, YMEHHE BBIMOJHATL AEHCTBUS C
YHC/IaMH, CPaBHUBAThb M YMOPSAOYMBATHL YHCJA, MPEACTaBIATh YHCIA Ha
KOOPAMHATHOI NPAMOH, OKPYIJISATH YUCIA, YMEHHE OeNaTh MNPUKUAKY H
OLIEHKY pe3yJIbTaTa BbIYHCICHUH

VMeHHe oOnepupoBaTh TMOHSTHUSIMHM. CTEMEeHb C LelbiM IOKa3aTeseM,
apupMeTHYeCKuii KBaIpaTHbIH KOPEeHb, MHOTO4JIEH, ajiredpanyeckas apodb,
TOXIECTBO, 3HAKOMCTBO C KOpPHEM HaTypaJbHOW crerneHu Ooublie
€IMHHLIbI, YMEHHE BBIMOJIHATh PacuéThl 1Mo (Gopmysam, npeodpasoBaHusI
LeJbIX, JpOOHO-pAlMOHANBHBIX BBIPAKEHHH M BBIPAKEHHUH C KOPHSIMH,
pasyokeHHe MHOrouJieHa Ha MHOJKHTENM, B TOM YHCJIE€ C MCIOJIb30BAaHHEM
(dbopmy pa3HOCTH KBAAPATOB U KBAAPaTa CyMMBI U PA3HOCTH

Ymenue ONepHUpOBaTh MOHATHAMHU. YHCJIOBOC PABCHCTBO, YPAaBHCHHE C
OHOIN MEPEMEHHOMH, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM,
yMEeHHe pellaTb JIMHEeHHble W KBaJpaTHbIE YpaBHEHUs, JIpoOHO-
PaLMOHAIbHbIC YPABHEHHUS ¢ OJHON MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUI, JTMHEIHbIe HEPaBEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE H APOOHO-
paLMOHaIbHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOI, B TOM 4YHCI]E TIpH
pelleHuH 3a7a4 U3 JAPYrUX NPeAMETOB M MPaKTHYECKHX 3aay;, YMEHHue
UCIOJIb30BaTh KOOPJAMHATHYIO MPSAMYIO M KOOPAMHATHYIO TJIOCKOCTBH IS
n300paKeHHsl PeLeHHH YPaBHEHUH, HEPABEHCTB U CHCTEM

Ymenne onepupoBaTb NOHATHAMM: (QyHKUMA, rpadux QyHKLUH, HYJIH
(yHKIMH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3PacTaHM,




yOBIBaHHS, HauOonblIee H HaUMeHblIee 3HAaYeHUA GYHKUMH, yMeHHE
ONEPHPOBATb NOHATHAMH. IPsMas NPONOPLHOHAIBHOCTL, JIHHEIHas
¢byHkusa, kBagpatuuHad (PyHKUms, oOpaTHasT NPOMOPLMOHANBHOCTE,
napabona, runepboia; ymeHue CTpouTh rpaduku GyHKUuMIA, HCIONB30BATh
rpaduky s ONPEAENIeHHs CBOICTB MPOLECCOB M 3aBHCHMOCTEH, IS
peleHus: 3ana4 M3 APYrux y4eOHbIX NPEAMETOB U PEAJbHON KH3HU,
YMEHHE BbIpaxKaTb (POPMyJIaMH 3aBUCHMOCTH MEXK/y BeIHYMHHAMH

YMeHHe onepupoBaTh MOHATUAMHU: MOCIEIOBATENbHOCTh, apUPMeTHIECKAs
H TeoMeTpudeckas TNpOrpecCHMH, YyMeHHe HCMONb30BaTb CBOICTBa
nocaenoBaTeNbHOCTeH, (HOpMyJIbl CyMMBI M OOLIEro YieHa MPH peLleHHU
3aja4d, B TOM YHCIE 3agad U3 APYrHx yueOHbIX MpeAMETOB W peasbHOM
JKH3HH

YMeHHe peniaTh 33/Ja4H Pa3HbIX THIIOB (B TOM YHCJIE HA NPOLIEHTBI, IOJH U
4aCTH, JABIDKEHHE, paboTy, LEHY TOBApOB H CTOMMOCTb NOKYNOK H YCIYT,
HaJOry, 3afa4d U3 O0NacTH yNpaBieHHs JIMYHBIMH @ H  CeMeHHBIMH
¢uHaHCAMU), YM@HHE COCTABJATH BBIPAKEHHS, YPABHEHHs, HEPABEHCTBA U
CHCTEMBI IO YCJIOBHKO 3a4a4H, HCCICAOBATH IMIONYYCHHOC PELICHHE U
OLIEHHBATb MPABAONOROOHOCTh MONYUEHHBIX PE3YJIbTATOB

YMeHHe OTepupoBaTh MOHATHAMH: (HTypa, TOYKA, OTPE3OK, MpsAMas, Jyd,
JOMaHas, yroi, MHOTOYrOJbHHK, TPeyroJbHHK, paBHOOGApEHHbId H
PaBHOCTOPOHHHIT TPEYrONbHHKH, MPSMOYTOJbHBINH TPeyroNbHHK, MeIHaHa,
BuccekTpuca il BBICOTA  TPEYTONbHHUKA, 4eThIPEXYTONBHHK,
napaiunenorpamMM, pomG, MpAMOYTONbHHK, KBaApaT, Tpaneuus, OKPYKHOCTb,
KPYT, KacaTelbHas, 3HaKOMCTBO ¢ MPOCTPAHCTBEHHBIMH GUTYpaMH, YMeHHe
pelarh 3a7au, B TOM YHCNE U3 MOBCEJHEBHON JKH3HH, HA HAXOXKIEHHE
reOMETPHYECKHX BEJIHYHH ¢ NMPUMEHEHHEM H3YYeHHBIX CBOWCTB (huryp u
axros

10

YMeéHHEe ONepHPOBATH MOHATHAMH. PaBEHCTBO (uryp, paBeHCTBO
TPEYrONIbHUKOB, MapajlIeNIbHOCTh M MEPNeHANKYSIPHOCTh MPAMBIX, YrOJ
MeX Iy MPAMBIMH, NEePreHAnKYJISAp, HAKJOHHAA, MpoeKLus, nogodue puryp,
nogoOHble TPeYrOJbHUKH, CHMMETPHS OTHOCHTENbHO TOYKM M MPAMOIi;
yMEeHHe pacro3HaBaTb PaBEHCTBO, CHMMETPHIO M mopodue Guryp,
NapaUIeNbHOCTb U MEPNEHANKYIAPHOCTE MPSMBIX B OKPY KaoLIeM MHpe

11

VYMeHHe OMepHpOBaTh MOHATUAMHU. AJIHHA, PACCTOSHUE, YroN (BeIHYHHA
yIia, CHHYC H KOCHHYC YIJla TPEYrOJIbHHKA), IUIOIAAb, YMEHHE OLICHHBATD
pasMepbl NpeaMeToB H 0OBEKTOB B OKPYXKAKOIEM MUPE;, YMEHHE NPHMEHATh
(popMyJIbI mEpHMETPa U IIIOLAAH MHOTOYTOJIbHHKOB, [UIMHBI OKPYXXHOCTH H
momany kpyra, o0beéMa NpAMOYIOJBHOIO MapajUIeNIeNUNEN; YMEHHE
NPHMEHATH NPHU3HAKH PABEHCTBA TPEYTOJBHHKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHHKa, Teopemy Iludaropa, TPHrOHOMETpHUECKHE COOTHOLICHHS
INS BbIYHCIIEHYA IUTHH, PaCCTOAHHIA, Miowaneii

12

YMeHue  uzoOpaxarb  riockHe  Guryppl M HX ~ KOMOMHALWH,
NpOCTPaHCTBEHHbIe (QUIypbl OT PyKH, € TOMOLIBIY HYEPTEKHBIX




HHCTPYMCHTOB H SJICKTPOHHBIX CPCACTB MO TCKCTOBOMY WJIH CHMBOJIBHOMY
OMHCAHHKD

13

YMeHHe OnepHpOBaTh MOHATHAMH. NPSMOYIOJbHAs CUCTEMa KOOPIHHAT,
KOOPAMHATH! TOYKH, BEKTOP, CYMMa BEKTOPOB, MPOM3BENCHHE BEKTOPa Ha
YHCJIO, CKASIPHOE IPOU3BEICHHE BEKTOPOB, YMEHHE HCIOJb30BaTh
BeKTOpbl H KOOp,I[HHaTbI JAJIA l'[pe,uCTaBJ'leHHﬂ JAaHHBIX U peU.IeHI/Iﬂ 3a4a4, B
TOM YHCJIe H3 JPYTUX yueOHBIX NPEeAMETOB U pealbHOH KU3HH

14

YMeHHe oneprupoBaTh MOHATUAMHU: CTONOHKOBBIE M KPYTOBbIE OHArPaMMBI,
TabnuUEl, cpeaHee apupmeTHieckoe, MearaHa, Haubonbliee H HAHMEHbLIee
3HaueHusd,  pasmMax  4YucAOBOre  Habopa,  yMeHHE  M3BJIeKaTh,
HHTEPIIPETHPOBATE U Mpeodpa3oBbiBaTek MHPOPMALIIO, MPEACTABIECHHYIO B
TaONHL@AX H Ha JHArpaMMax, OTPAXKAKILYK CBOMCTBA M XapPaKTePUCTHKH
peanbHBIX TPOLECCOB M ABJCHUIl, YMEHHE PAacHO3HaBaTh H3MEHUYHBLIE
BEJIHYHHBI B OKPYXXAKLIEM MHpPe

15

VYMeHHe OnepupoBaTb MOHATHAMH: CJy4YaiHbIM  ONBIT  (COydaiHbII
IKCIEPHMEHT),  JJIEMEeHTapHOe  coObITHE  (3NEMEHTapHBI  HCXON)
CIy4yaiiHOro ombiTa, ciay4yafiHoe COOBITHE, BEPOATHOCTb COOBITHA, YMEHHE
HAaXOIOHTb  BEPOATHOCTH  CJy4yaHHBIX  COOBITMH B ONBITAX €
PaBHOBO3MOKHBIMH 3JI€MEHTapHbIMH COOBITHAMH, YMEHHE pellaTb 3aJavH
METOIOM OpraHH30BaHHOTO mnepebopa H ¢ HCMONb30BAaHHEM MpaBHJA
YMHOXEHHsA, YMeHHE OLEHHBaTb BEPOSTHOCTH pPealbHbIX COOBITHH U
ABJIEHHUI, NMOHUMATL POJIb NMPAKTUYECKH IOCTOBEPHBLIX H MaJIOBEPOSTHBIX
COOBITHII B OKpY’KaloLleM MHpe H B SKH3HH, 3HAKOMCTBO C TOHATHEM
HE3aBHCHMBIX COOBITHH, 3HAKOMCTBO € 3aKOHOM OOJIBIIMX YHCEN W €ro
POJIBK) B MACCOBBIX SABJICHHSX

16

Vmenue BHIOHPATh MOAXOMALMI H3YUE€HHBIH METOA AJIS PELISHUs 3a1a%H,
NPUBOAUTE MPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEH B MpHpORe U
JKH3HH, PACMO3HABATh MNpOSBJIEHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
OMHCBIBATb OT/EJBbHBIE BBIAKOIINECS PEe3YJbTAaThl, MOJYYEHHBIE B XOJe
pa3BHTHA MAaTeMaTHKH KaK HayKH, MPHBOOWTH MPHMEPbl MAaTEMAaTHYECKHX
OTKPBITHH H WX aBTOPOB B OTEUECTBEHHOI H BCEMUPHOH HCTOPHU




HNEPEYEHDb 3JIEMEHTOB COJAEPXKAHUS, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

[IpoBepsiemMblii 21eMEeHT COAEPKAHUSA

1

Yucna ¥ BBIMUCICHHS

1.1

HatypanbHblie u enbie yncia. ITpusHaku AeTUMOCTH LeNbIX YUCE

OObIKHOBEHHbIE M JECATHYHbIE JPOOH, MPOLIEHThbl, OECKOHEUYHbIe NEPUOANYECKHe

1:2 iy
13 Paumonanbhbie yncna. Apudpmernueckue onepaluy ¢ paluoOHaIbHBIMH YHCIAMU
1.4 JeiicTBuTenbHble Yncia. ApudpmMeTnyeckue onepaunuy ¢ AeHCTBUTEIbHBIMI YHCIAMH
15 le/l6ﬂlfl)l(él-iﬂble BBIUMCIICHHs], IPaBUJIa OKPYIJIEHUs], MPUKH/IKA U OLIEHKA pe3yJibTaTa
BBIYUCIEHUIH
2 Anrebpanyeckue BbIpaKeHUs
2.1 bykBeHHbIe BbIpaskeHUs (BBIPAIKEHUS C IEPEMEHHBIMH)
22 Crenenb ¢ nenbiM nokasarenem. CreneHp ¢ palMoHaIbHbIM nokaszarteneM. CBoiicTBa
CTEINeHH
gt MHorouneHs!
24 Anrebpanueckast ApoOb
55 Apupmernueckuil KOpeHb HaTypajJbHOW creneHu. JleHcTBus ¢ apupMeTHYECKUMHU
' KOPHAMHU HATYPaJbHOH CTENEeHU
3 YpaBHEHHs U HEPABEHCTBA
3:1 Llenble U apoOHO-paloHabHbIe ypaBHeHHsl. CUCTeMbl H COBOKYITHOCTH ypaBHEHHI
32 Ileneie u gpoOHO-paumoHanbHbIE HepaBeHCTBA. (CHCTEMBI M COBOKYMHOCTH
HEPaBEHCTB
33 Pelenue TekCTOBBIX 3a1a4
4 Yucnoseie nocie10BaTeIbHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHUs MMOCIEI0BATEILHOCTEN
42 Apudpmernueckas u reomeTpuyeckas nporpeccun. @opMyia CIOKHBIX MPOLIEHTOB
5 DyHKUUU
DyHkuus, cnocodsl 3ananus Gynkumu. I'paduk Gyrkuuu. Obnacte onpeneneHus u
51 MHOKeCTBO 3HayeHui QyHkuuu. Hynu gyHkuuu. [TpoMekyTKH 3HAKOMOCTOSIHCTBA.
o ITpomeskyTku MOHOTOHHOCTH (YyHKUMH. MaKCUMyMbl U MHUHHUMYMbI (DYHKIIHHU.
Hawubonbiiee  HanMeHblee 3Ha4eHne yHKIUH Ha TIPOMEKYTKE
6 KoopauHatel Ha psiMOil U MJIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapTOBbI KOOPAHHATHI HA TUIOCKOCTH
7 I'eomerpus
71 ['eomerpuyeckue GUrypbl 1 UX CBOMCTBA
7.2 TpeyroapHuk




73

MHOI"OYI‘OJ'II)HI/IKI/I

7.4 OxpyKHOCTb H KPYT
7.5 H3MepeHne reOMeTpuUeCKHX BETHYHH
7.6 BekTophl Ha NIOCKOCTH
8 BepoAaTHOCTE M CTaTHCTHKA
8.1 OmnucarenpHas CTaTHCTHKA
82 BepoaTtHocTe
83 KoMOuHaropuka
34 MHoxecTBa
8.5 I'padur




YYEBHO-METO/IUYECKOE OBECHHEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUUIAA YYEHHUKA

1. Maremaruka. I'eomerpus. 7 kinace. YriuyOaEHHbINA ypoBeHb. YueOHOE
nocodue. B 2 vactsax. BonukeBru M. A. nox pea. Smenko Y. B.

2. Maremaruka. ['eomeTpus. 8 knacc. YrinyOnéHHbIN ypoBeHb. YueOHOe
nocobue. B 2 yactax. Bonukesnu M. A. nox pen. SAmenko U. B.

3. Maremartuka. ['eomerpust. 9 kiacc. YrinyOnéHHblil ypoBeHb., YueOHoe
nocodue. B 2 vactax. Bonukesruu M. A. nox pea. Auenxo Y. B.

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

1. Maremaruka. ['eomerpus. 7-9 knaccbl. YriryOJaEHHbINA YPOBEHD.

MeTtoanyeckoe mocoone

2. Maremarika. YHUBEPCAIbHBIN MHOIOYPOBHEBBIA COOpHUK 3a1a4. 7 — 9
knacceel. B 3 wactax. Yacts 2 ['eomerpust Boicoukuii U.P., Smenko U.B.

IHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH
NHTEPHET

1. https://uchi.ru/
2. https://www.vaklass.ru/
3. https://resh.edu.ru/subject/
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