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MHNOACHUTEJBHASA 3AIINCKA

Opranuzarusi TpenojaBaHus ydeOHOTO TmpeameTa «MaremaTtuka» Ha
YPOBHSIX OCHOBHOTO OOIIEro W cpemHero oomiero obpaszoBanms B 2024/2025
y4eOHOM TOJy OCYIIECTBIIIETCSI B COOTBETCTBUM CO CJICTYIONTUMH HOPMATHBHO-
IIPABOBBIMU aKTaMHU:

— @epnepanbHblil 3akoH 0T 29 nexadpst 2012 r. Ne 273-03 «O06 oOpazoBanuu B
Poccuiickon @enepanum»;

— ®enepanbHblii 3ak0H OT 19 nekadbps 2023 r. Ne 618-O3 «O BHeceHUM
n3MeHeHuil B @enepanbHblil 3aKkoH «O0 o0pazoBanuu B Poccuiickoit denepanumny;

— denepanpHbI TOCYIAPCTBEHHBIM 00pa3oBaTEIbHBINA CTAHIAPT OCHOBHOI'O
obmero o6pa3zoBanus (yTB. prukazoM MunnpocsemieHus: Poccuu ot 31 mas 2021
r. Ne 287) (manee — ®I'OC O00);

— ®enepanbHbId TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEIHETO
oOmrero oopazoBanus (yTB. npukazom MunoOpHayku Poccuu ot 17 mast 2012 r. Ne
413) (manee — ®I'OC COO);

— @enepanbHasi oOpa3oBaTefibHAas IporpaMMma OCHOBHOTO  OOIIEro
oOpazoBanus (yTB. nmpukazoMm Munmnpocsenienus Poccun ot 18 mas 2023 1. Ne
370) (manee — ®OIT OO0);

— @enepanpHas 00pazoBaTesibHAs MPOrpaMMa CPEHETo O0IIero 00pa30BaHUs

(yTB. mpukazoM Munnpocsemenus Poccun ot 18 mas 2023 r. Ne 371) (manee —
®OII COO);

— npuka3 Munnpocsemenus Poccun ot 21 centsiops 2022 r. Ne 858 «O0
YTBEPXKACHUH (DeIepaTbHOTO IMePEUHs YISOHUKOB, TOMYIIICHHBIX

K HWCIIOJIb30BAHHWIO TMPU  PEATU3alldd  UMEIONIUX  T'OCYJAapCTBEHHYIO
aKKpEAWTAIUI0 00Pa30BaTEIbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpeaHero oOmero o0pa3oBaHUsS OPTaHU3ANMSIMH, OCYIIECTBISIOIIMMHU
o0pa3oBaTeNbHY0 JACSITEIBHOCT M YCTAaHOBICHUS  NPEIEIBHOIO  CpOKa
WCTIOJTb30BaHUS UCKITIOUEHHBIX YICOHUKOBY,

— npuka3 Munnpocsenienusa Poccun ot 21 mast 2024 r. Ne 347 «O BHeceHUH
u3MeHeHui B npuka3z Munmnpocsemennst Poccun ot 21 centsiopst 2022 r. Ne 858
«O6 yTBepxkaeHUU (DemepanbHOr0 TEpedHs YYEOHHWKOB, JOMYIICHHBIX K
WCIIOJIb30BAHUIO TPU PeAHM3allid UMEIOIINX TOCYJAPCTBEHHYIO aKKPEIUTAIHIO
00pa30BaTEeNbHBIX MPOrpaMM HAYAJIBHOTO OOIIET0, OCHOBHOIO OOILEro, CPEeIHETO
oOmiero oOpa3oBaHUs OpPraHU3ALMIMH, OCYIIECTBISIONIMMHU 00pa30BaTENbHYIO
JeATEIbHOCTh U YCTAHOBJICHUS IIPEIETbHOTO CPOKa UCIOIb30BaHUS UCKITIOUEHHBIX
YYCOHUKOB»Y;



— mpuka3 Munnpocseuienusi Poccun ot 4 oxtsa6ps 2023 r. Ne 738 «OO06
yTBEpXKIeHUH (heIepaibHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB,
JOMYIICHHBIX K HMCHOJIb30BAHUIO MPHU PEAN3alMU HMEIOLIUX TOCYIapCTBEHHYIO
aKKpeIUTaIui0 00pa30BaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
00II1eT0, CPEeTHETO 00IIEeT0 00PA30BAHUY;

— KoHuenuus pa3BuTusi MaTreMaTudeckoro oOpasoBanHusi B Poccuiickoi
Oepnepanuu  (y1B. pacnopsbkeHueMm [lpaButensctBa Poccuiickoit ®denepanuuy;
npoTokoi1 oT 24 nekadpst 2013 r. Ne 2506-p).

['eomeTpuss Kak OAWH M3 OCHOBHBIX DPAa3JeiOB IIKOJIBHOM MAaTeMaTUKW,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3y4eHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWM W B3aMMHOE pACIOJIOKEHUE, ONUPAETCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHus reOMETpUH Ha ypPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOIAUTH
JI0Ka3aTEIIbHbBIE PACCYKIACHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOUYEHHUs, TOKa3bIBaTh
VCTUHHBIE YTBEPKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOIAUTH
pacCy’IeHusl «OT TPOTUBHOIO», OTIWYaTh CBOWCTBA OT  IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 M3ydeHUs TIE€OMETPUM SBIIAETCSA HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IIPU PEUICHUU KaK MATEMaTUYECKUX, TaK W IPAKTUYECKUX 3a]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiicss AOKEH HayYUThCS
ONpPENEIUTh F€OMETPUUYECKYIO (PUrypy, ONMHUCaTh CIOBAMHM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAalTH IUIOIIA b 3€MEJIBHOI0 YYacTKa, pacCUUTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOyemble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIMHUSA B W3YYEHUU T€OMETPHUH.
[Ipu peleHuun 3amay MPAKTUYECKOTO XapaKTepa OOYyYarolMHCsS YUYUTCS CTPOUTh
MaTeMaTUYECKUE MOJEIM PEATBbHBIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJI€KBATHOCTH MOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
peIMeTaMi, MOTUBUPOBATh MCIOJb30BaTh ONMPEACIICHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX YMEHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUIHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Merton koopauHaty u «Teopema
[Tudaropa.

VYuebnsiii Kypc «l'eomeTpus» BKIIIOYAET CIEAYIOUIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢urypel U uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbI KOOpAMHATBHI HA  IUIOCKOCTHY,
«BexTope», «JIBrmxenus miaockoctuny, «lIpeodpazoBanus mogoOus».



Ha uzyuenune yueOHoOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJnen0), B 8 kiacce — 68 yacoB (2 yaca B HeJeno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

COJEPKXAHUE OBYYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yriioB. BepTukanbHble M CMeXHbIE yIUIbl. buccektpuca yruma. Jlomanas,
MHOIOyroyibHUK. [lapaineabHOCTh U EPIEHIUKYIJISIPHOCTD IPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IprMepbl CHMMETPHUH B OKPYKAIOIIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LHUPKYJS W JIMHEWKH. TpeyroyibHUK.
Bricora, Menuana, OucceKkTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIN U PAaBHOCTOPOHHMI  TpeyroidpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ MPU3HAKKU NapaJUIeIbHbIX NPAMBIX. CymMMa yTilOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJIbHBIA ~ TPEYroiabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYTOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTrObHBIN TpEYronbHUK € yriioMm B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoubllieM yriie U OOJsbllIeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp U HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYyeK. buccexkrpuca yria W CEpeAUHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopJa M JuaMeTp, HUX CBoicTBa. B3ammHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas m cexyiias K OKPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHAas B Yyroj. BrnucaHHas u OIKMCAaHHAsg OKPYKHOCTH

TPEYTOJbHHUKA.
8 KUIACC

YerwipéxyrosibHukU. [lapaienorpamm, ero npusHaku U cBoucTBa. YacTHbie
cllyyau MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiicTBa. Tpamemusi, paBHOOOKas Tpamenusi, €€ CBOICTBAa U NPU3HAKH.
[IpssmoyroJibHas Tpaneuus.



Meron ynBoenuss mennansl. LlentpanbHas cummerpus. Teopema daneca u
TeopeMa O MPOMOPIUOHATIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYTOJbHHUKA U Tpanenuu. L{eHTp Macc TpeyroabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(duiueHt mnoaodus. I[lpuszHaku mnomoOus
TpEeYroJbHUKOB. [IpruMeHeHne noqooust mpu peleHny NpakTUYeCKUX 3a/1ay.

CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHKa, TMapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoMaaAeh
oA0OHBIX GUTYD.

Boruncnenue miomnane TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemenuu
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIJjla MpPsIMOYTOJBbHOIO TPEYroJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue (yHKIUU
yrioB B 30, 45 n 60°.

BrncanHble W LEHTpaTbHBIE YIIIBI, YIOJd MEXKIY KacaTelbHOM M XOPJIOM.
Yrael  MEXOy ~ XOpJaMd W CeKyIIMMH. BrnucaHHble W ONUCAHHbBIE
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue nByX OKpyxkHocted. KacaHue

OKpykHOCTeH. OOIIIMe KacaTelIbHBIC K JIBYyM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue tpeyronbHuKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nomooms. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O NPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJ[paTe KacaTeIbHOM.

Bektop, anuHa  (MOIyJdb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IPOTHUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BEKTOpaMmH. PasznokeHue BEKTOpa MO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTsel BekTopa. CKalgpHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHHUs NPSIMOM U OKPYKHOCTHU
B KOOpJMHATAX, IEPECEUCHUE OKPYKHOCTEH M NPSAMBIX. METOI KOOPAMHAT U €ro
IPUMEHEHUE.

ITpaBuiibHBIE MHOTOYrojibHUKH. JlnmuHa  OKpykHOocTH. [I'panycHas u
paaMaHHas Mepa yIya, BBIYMCIIEHHE JIJIMH YT OKpykHocTed. [lmomanes kpyra,
CEKTOpa, CErMEHTA.



JIBWKEHUS TUIOCKOCTH W BHYTpPEHHUE CHUMMETpun Guryp (dJIeMeHTapHbBIC
npezactasienust). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpaza KM3HU  (3I0pOBOEC  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTHYECKUX 3HAHUM JJIs pelIeHus 3a7ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJbHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IUIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBblesiornyeckueelicTBus:

e BBUBJSATh U XaPAKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy MOHATHSAMHU, (DOPMYyIUPOBATH
ONpEACICHUs]  TOHSITUM, YCTAHABIMBATH  CYIIECTBEHHBIA  IPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIMPOBATH U  MPEOOPA3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUN ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUECHUH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATh aAPTyMEHTAIUIO, TPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh CIOco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOMXOMANUNA C yIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3zoBrbiencciienoBarebcKueeiCTBHA

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IMO3HAHUSA,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSATENILHO YCTAaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTaBJICHHOMY TIUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTDH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HMHQPOPMALIUM 1O KPUTEPHUSIM, MPEATIOKEHHBIM
YUHUTENEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKaTHBHBIEYHHBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

BOCIIPUHUMATDL U (bOpMyanOBaTB CYXKACHUS B COOTBCTCTBUU C YCIIOBHUAMU
H nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIPpaXaTb CBOKO TOYKY 3PCHHA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHUS MO XOAY PEUICHHS
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yIIbTaT;

B X07ie 00CYK/IeHHUs 3a]]aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, pelIaeMoil 3ajaun, BbICKa3bIBaTh UJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSIMH JIPYrHX
YYaCTHUKOB JMaliora, OOHApyKUBAaTh Pa3IMyue M CXOJCTBO IMO3ULIMUH, B
KOpPEKTHOM opme PopMyTHUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pPE3yJbTaTbl  PEIICHUs 3aJa4H, IKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BEIOMPATh (hOpPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh M UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHAUBHTY JIbHOM
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHIECKHX 3a]1aY;

OPUHUMATH L€Ib COBMECTHOM NEATENBHOCTH, MJIAHUPOBATh OPTraHU3AIUI0
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSIMHU, MO3TOBbIE€ IITYPMBI U JIPYTHE), BHIIOJIHATH CBOIO YacTh PaOOThI
U KOOPAMHHMPOBATh CBOMU JEHCTBUS C JAPYTMMH WIEHAMU KOMAaHJBbI,
OILICHWBATh KAauyeCTBO CBOEr0 BKJaga B OOIMI MPOAYKT MO KPUTEPHSIM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOATEJIBHO COCTABJIATH IIJIAH, AJITOPUTM PELICHMs 33a1ayd (WIM €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHBINUHTE/JIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3yJibTaTa
peILIECHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IPH PELIECHUN 33a4H,
BHOCHUTH KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTH)KEHHUS WM HEJOCTHXKEHUS ILEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K koHiy oOydyeHus B 7 KJjacceoOydaromUics TMOIYYUT CIECAYIOIIHE
IIPEAMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, OMNpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEpPTEKHU MO YCIOBHUIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyr0 OIEHKY JIMHEMHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OO0BEKTOB. Paznuyarh pa3Mmepbl 3TUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, WCIIOIb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOILHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN T'€OMETPUUECKUX 3a]1a4.

OrnpenensiTe napamieIbHOCTh TPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTh NapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUMUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOI'OYTOJIbHUKOB, CBONCTB YIJIOB, OOpa3OBaHHBIX MpH
IIEPECEYEHNH [BYX IapaJUICIbHBIX MPSAMBIX CEeKylled. Pemare mpakTtuueckue
3a71a4M Ha HaAXOXJICHUE YTIJIOB.

Brnagerp TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

®opMyIUpPOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€¢ meHTp. I[lomp3oBaThes (akTamMu O TOM, YTO OHUCCEKTPHUCH YTIIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerps noHsATHEM KacaTelnbHOM K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, POBEAEHHOIO K TOUKE KaCaHHUs.



[lonp30BaThCA NPOCTEUIIMMHU F€OMETPUIECKUMH HEPABEHCTBAMM, ITIOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHus B 8 kiacceoOydaromuics MOJYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHATH CBOMCTBA TOUKHM NEPECEUEHMs MEAUaH TPeyroybHHKa (LEHTpa
Macc) B pEIICHUN 3ajau.

Branets moHsATHEM CpeqHEN JIMHUM TPEYTOJbHUKA W TPANEUWd, NIPUMEHATH
X CBOMCTBA NPHU pPEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npu3HaKU MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3aj1ay.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
npakTUYecKux 3afad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSATEIBbHO JeaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHyCa, KOCHMHYCa M TaHIE€HCAa OCTPOTO yIJya
MPSAMOYTOJIBHOTO TPEYTroJbHUKA. [10J630BaThCS ATUMH MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U IUIOLIaaN
MHOTOYTOJIbHBIX ~ (puryp (mosib3ysicb, TI/i€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IprMEHATh MOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO M LEHTPAJBHOIO YIJVIA, HMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIriaxX, yriiaX MEXIy XOpJaMH (CEKYIIHMH) U yIiIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IprMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TNOoJ00Us W TPUTOHOMETpUU (TOJB3YSACh, TIAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kiacceoOydarolUiCa MOJYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHbIE 3JEMEHTHl MPAMOYTOJIBHOIO TPEYroJbHUKA («pELICHNE



IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIBIO KaTbKYJIATOPA) JJIMHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb3oBatbes hopmynaamMu MPUBEACHHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJO0HBIX Guryp. [loap3o0BaThCs CBOMCTBAMHU MTOI00MSI POU3BOJIBHBIX
buryp, yMeTb BBIUKCIATH MJWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OJOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCs TEOpEMAaMU O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHUN
OTPE3KOB CEKyIIMX, O KBaIpaTe KacaTeJabHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BENECHUE BEKTOPOB ISl HAXOXK/ICHUS JUIMH U YTJIOB.

[Tonb30BaTbCd METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnanets MNOHATUSIMH NMPABUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJWaHHON MEphl yIia, YMETh BBIUMCIATH ILIOIIAJb
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOM )KM3HU U POBOJANTH COOTBETCTBYIOIIHNE BBIUUCICHUS
C TNPUMEHEHHEM IMOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuectBo
HaumeHoBaHue pa31esioB U TeM
Ne ni/mm 4yacoB JJyieKTpOHHbBIE (HU(POBbIE) 00pa3oBaTeIbHbIEC PECYPChI
MPOrpaMMbl
[Ipocreiimme reomerpudeckue GUTYpsI U
1 UX CBOMCTBA. VI3MepeHne reoMeTpuyecKux 16 bubnnorexa LHOK https://m.edsoo.ru/7f415e2e
BEJIMYHH.
2 TpeyronbHuKH. 16 bubnunoreka LIOK https://m.edsoo.ru/7f415e2e
I1
3 APATLICIIBIILIC TIDAMBIE, CYMMA YIIIOB 14 Bubnmorexa LJOK https://m.edsoo.ru/7f415e2e
TPEYTOJILHUKA.
O T
4 KPYZHOCTR I YT & COMETPHACCIHE 14 Bu6muotexa LIOK https://m.eds00.ru/7f415e2e
MTOCTPOCHHS.
5 [ToBTOpeHune, 06001IeHNE 3HAHUT. 8 bubnnoreka [{OK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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8 KUIACC

Ne i/ Hanwmenobanuepasiesion Komriecrso duekTpoHHbIe (LM (PpoBHIE) 00pa3oBaTebHbIEPECYPChI
U TeM NPOrpamMmbl 4yacoB
1 YeThIpEXYyTroJbHUKH. 16 bubnuoreka IIOK https://m.edsoo.ru/7f417e18
[Inomans. Haxoxaenue momanei
2 TPEYTOJILHUKOB U MHOTOYTOJBHBIX (pUryp. 16 bubmmoreka LIOK https://m.edsoo.ru/7f417e18
Teopema ITudaropa.
Teopema dasneca u Teopema o
3 MPOMOPLUOHAIIBHBIX OTPE3KaxX, MOJOOHBIE 14 bubnnoreka L{OK https://m.edsoo.ru/7f417e18
TpeyroipHuKy. [Inomanym mogoOHbIX Guryp.
4 Hayana tpuronomerpuu. 5 bubnnoreka L{OK https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. Bricanusie n
5 OIHCAHHBIC HETHIPEXYTOBHIIKI. 13 bubmmoreka LIOK https://m.edsoo.ru/7f417e18
Kacarenbnsle k okpyxHOocTH. Kacanue
OKPYXHOCTEH.
6 [ToBTOpeHue, 0600IIeHNE 3HAHUI 4 bubnuoreka IIOK https://m.edsoo.ru/7f417e18
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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9 KUIIACC

KosaunuyecTBo
Ne HaumeHoBaHue pa3aesioB U TeM
4acoB JyieKTpoHHBIE (HU(pPOBBIE) 00pa3oBaTelbHbIE PeCypChl

n/n NPOrpamMMbl
T .T

1 PUTOHOMETPHA. 1 COPEMBI KOCHHYCOB H 16 Bu6muorexa L{OK https:/m.edsoo.ru/7f41a12c
CHUHYCOB. Pelienne TpeyrojabHUKOB.
[Ipeo6 ous. M

2 e 8 bubnuoreka [{OK https://m.edsoo.ru/7f41al2c
COOTHOUIEHUS B OKPY>KHOCTHU

3 Bexkropsl. 14 bubnunoreka L{OK https://m.edsoo.ru/7f41al2c
JlexapToBBI KOOPAMHATHI HA TNTIOCKOCTH. 9 bubnuoreka L{OK https://m.edsoo.ru/7f41al2c
[TpaBuiibHBIE MHOTOYTOJILHUKH. [lTnHa

5 OKPYKHOCTH U IUTOIAAb Kpyra. Beruucinenue 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41al2c
ILUIOLIAACH.

6 JIBI>KEHUSI TUIOCKOCTH. 6 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c
IT 600

7 OBTOP CHHE, ODODIICHHE, CHETEMATHSAMHA 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41al2c
3HAHUH.
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