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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYyp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYK JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCs B TOM, YTO O0YJarOLIHiiCs
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss reOMETpUH SBISETCS HUCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
Ku3HU. OOydaroluiics TOKEH HAy4YMThCS OIPENENIUTh I'€OMETPUUYECKYI0 (Urypy, ONUcCaTh
CJIOBaMH JIAHHBIM YEPTEXK WIM PUCYHOK, HAWTH IUIOLIA/b 3E€MEJIBHOTO y4acTKa, pAacCUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO Kalenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTENbHAS JIMHUS B U3YYCHUM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTHMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallui, MpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYYEHHBIX YMEHUHN B (PU3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

VYuebnblit Kypc «l'eomeTpus» BKIIOYAET CIENYIOIME OCHOBHBIE pPa3eibl COAEPIKAHUS:
«l'eomerpuueckue ¢GuUrypsl M HUX CBoicTBay, «l3MepeHHEe TIeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

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



KJIIOYEBBIE BOCIIUTATEJIBHBIE 3A TAYA

-opranu3zanus paboThl ¢ 1eThbMU Kak B oduiaiiH, Tak ¥ OHJIalH (hopMmare;

-YCTaHOBJICHUE JOBEPHUTENbHBIX OTHONICHUH MEXAY YYHUTElIeM M €ero Y4YeHHKaMH,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO YYalUMHCA TpeOOBaHMI M MPOCHO yduTels,
NPUBJICYCHUIO WX BHHUMAaHHS K OOCYyXJaeMoil Ha ypoke HWH(POpMAlUM, AKTHBH3AIMU UX
MMO3HABATEIbHON JACATCILHOCTH;

-o0OyX/IeHUE IIKOJIBHUKOB COONIOAATh HAa YpPOKE OOLICTIPHUHSATHIE HOPMBI IOBEACHUS,
npaBuja OOIICHHS CO CTApIIMMU (YYHUTEISIMH) M CBEPCTHUKAMH (IIIKOJbHUKAMM), TPUHIIUITHI
yueOHOM TUCIMIUIMHBI U CaMOOpPraHU3allii, COIIaCHO YCTaBa IIKOJIbI, [IpaBuiamM BHYTpPEHHETO
pacropsiika IIKOJIbL;

-BKJIIOUEHUE B YPOK MIPOBBIX MPOLEAYpP, KOTOpbIE MOMOTAIOT MOAAEP>KaThb MOTHUBALIUIO
JIeTel K MOMY4YeHHIO 3HAHWM, HaJaKUBAHUIO TO3UTUBHBIX MEXKIWYHOCTHBIX OTHOIICHUN B
KJjacce, IOMOTAlOT YCTAaHOBJICHUIO JOOpOXKENaTeslbHOM arMocdepbl BO BpeMs ypOKa;
UHTEJUICKTYaIbHBIX WIP, CTUMYJIUPYIOIIUX TI03HABAaTEIbHYI0 MOTHBAIIMIO  IIKOJBHUKOB.
[IpeamerHbie BBIMYCKHM OpeWH-puUHTa, TeMMHU(UKAIUSA: KBECThI, WIPa-IPOBOKAILUS, HIpa-
AKCIEPUMEHT, UIPa-AEMOHCTPALINS, UTPA-COCTII3aHUE, AUIAKTUYECKOTO Tearpa, Ie MOodyUeHHbIE
Ha YPOKE 3HaHUS OOBITPBIBAIOTCS B T€ATPAIBHBIX TOCTAHOBKAX;

-opranuzanus 1edcTBa MOTHBHUPOBAHHBIX M JPYIUPOBAHHBIX YYalUXCA HAA UX
HEYCIEBAIOUIMMHI OJHOKJIACCHUKAMHU, JAIOIIEr0 UIIKOJIbHUKAM COLMAJIbHO 3HAYUMBIA OIBIT
COTPYIHUYECTBA U B3aUMHON MTOMOIIIH;

-IPIMEHEHHNE Ha YPOKE WHTEPAKTHUBHBIX (POPM pabOTHI yUaIIUXCS: HHTEIUIEKTYaIbHBIX U
«YMHUKM U yMHUIBDY, «YT0? I'me? Korma?» cTuMynupyroomux IMO3HABAaTEIbHYI0 MOTHBALIMIO
IIKOJIFHUKOB; JMCKYCCHI, KOTOPBIE JAIOT YYAIIUMCS BO3MOKHOCTh MPHUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOTO JIMAJIOTa; TPYNIOBOH padOThl WM pPabdOThl B Tapax, KOTOpbIE ydar
IIKOJIbHUKOB KOMaHJHOM paboTe U B3aUMOAEUCTBUIO C APYTUMH JE€TbMU;

- OJIMMIINAJbI, 3aHUMaTelbHble YPOKH M NATUMUHYTKH, YPOK - J€JIOBas Urpa, YpoK —
NyTeIIeCTBUE, YPOK  MacTep-Kiacc, YpOK-UCCIIeOBaHUE U Jp. Y4ebHo-pa3BieKaTebHbIe
MeponpusaTHs (KoHKypc- urpa «IIpenmetHsiii kpoccBopa», TypHHp «CBOsI UTpay, BUKTOPUHBI,
JUTEpaTypHasi KOMIIO3HIINS, KOHKYPC Ta3eT U pPUCYHKOB, SKCKYPCHS H JIp.);

-WHUIIUAPOBAHUE W TIOAJEPKKA HCCIIENOBATEILCKON ESTETPHOCTH IIKOJBPHUKOB B paMKax
peam3alui UMM WHIUBUIYATbHBIX M TPYIIOBBIX HCCIIEAOBATEIbCKUX MPOEKTOB, MOMOTAET
pUOOpPECTH HABBIK CAMOCTOATEIBHOTO PELIECHUS TEOPETUYECKOHW MpodaemMbl, O(opMIeHHUS
COOCTBEHHBIX HJIEH, HABBIK YB)XUTEJIHHOTO OTHOIICHHS K YYKHM HAESIM, O0(GOpPMIIEHHBIM B
paboTax JApyrux ucclenoBaresnelf, HaBblK MYOJIMYHOTO BBICTYIUIGHUSI I€pe]] ayAuTOpHUEH,
apryMEHTHPOBAaHUS U OTCTAUBAHUS CBOEH TOUKU 3PEHUS;

- co3laHue THOKOM M OTKPBITOH cpelnpl OOyd4eHUS M BOCIUTAHHS C MCIIOIb30BAaHHEM
raJKEeTOB, OTKPBITBIX 00pa30BaTEeNbHBIX PECYPCOB, CUCTEM
yIpaBJICHUs MO3BOJISIET CO3AATh YCIOBHS JUIsl peaiu3alii MPOBO3IIIAIeHHbBIX
FOHECKO Benymux npuHiunos oopazoBanusi XXI| Beka: «oOpa3zoBaHue ISl BCEX»,
«o0pa3oBaHue Yepe3 BCIO KU3HBbY», 00pa30BaHME «BCET/A, BE3/E U B JIFOOOE BpEMsI».
Y oOydJarommxcsi pa3BHBAIOTCS HABBIKH COTPYIHHUYECTBA, KOMMYHHKAIIWH, COIHAIBHON
OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTUYECKH MBICIHUTD, ONIEPAaTUBHO U
KAQueCTBEHHO pellaTh MpoOIeMbl; BOCIUTHIBACTCS IEHHOCTHOE OTHOLIEHUE K MUPY.



COJAEPKAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsiTUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple U CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUH. [IpuMepbl cummeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Bbicora,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMpuU3HAKK paBHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBa M IpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHUKA. BHemiHue
YTJIbI TPEYTOJIbHUKA.

[IpssMoyronbHbId TpeyrodbHUK. CBOMCTBO MeOuaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
npoBeNEHHOW K runoreHys3e. [Ipu3HakuM paBeHCTBA MPSIMOYIOJIbHBIX TPEYroJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIEeM yriie v OOJbIICH CTOpOHE TpeyroabHuKa. [leprnenuKynsap u HakJIOHHas!.

I'eomeTpuyeckoe MeCTO TO4YEK. buccekrprca yria M CEpeIUHHBIN INEPIEHIUKYISP K
OTpE3Ky KaK FreOMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JuameTp, HMX cBoiicTBa. B3auMHoe pacmnosioxeHue
OKpYKHOCTH M npsimoil. KacatenbHass M cekymas K OKpyKHOCTH. OKpYKHOCTb, BIIUCAHHAs B
yroJ. Biucannast 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero mpus3Haku M cBoOWcCTBa. YacTHblE ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U npu3Haku. [IpsMoyroapHas Tpanenus.

Meron ynBoenust Meauanbl. LlenTpanbHas cummetpus. Teopema anieca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue TpeyroapHUKOB, KodpdunmentT nogaodus. [lpusnaku mogoOus TPEyroabHUKOB.
[TpumeneHue mo100ust IPH PEIICHUH MPAKTUYECKUX 3a7ad.

CaoiicTBa miom@aaei reomerpudeckux Quryp. @opmMynsl A MIIOMAAU TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brruncnenue niomaaei TpeyroibHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema I[ludaropa. Ilpumenenne Teopemsl [ludaropa mpu pemieHUH MPAKTHISCKUX
3a/1au.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJIa MpPSMOYTOJBHOTO TPEYrojbHHKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

Brnucannble U 1EHTpasbHBIE YIJIBI, YTOJI MEXKJY KacaTelbHOW U XOpJOH. YTIbl MEXIY
XOpJlaMd W CEeKyIIMMHU. BriucaHHble U OINUCaHHbIE YETHIPEXYTOJbHUKHU. B3aumHoe



pacrnoyioxkeHue IByX OKpyxkHocTed. Kacanme oxpyxHocteit. OOmme kacaTelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KUIACC

Cunyc, kocuHyc, TaHreHc yriaoB ot 0 mgo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. DOPMYIIbI IPUBEICHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemienue
MPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodre coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpOU3BEAEHUH OTPEZKOB XOP, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIONKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUd HaJ
BekTOpaMu. Pa3iioxkeHue BEKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHaTel BeKTOpa.
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXOXKJACHUS IJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HA ILJIOCKOCTH. YPaBHEHUS TMpPSAMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYXKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIYMCIICHHUE UTMH YT OKpYyKHOCTel. [Inomane kpyra, cekropa, CErMeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHUE CUMMETPHUH QUTYp (37IeMEHTapHbIe MPEACTABICHUS).
[TapannensHbiii nepeHoc. [loBopoT.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «l eomerpus»
XapaKTEePU3YIOTCS:

1) mnarpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas,
MPEICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO 0o0IecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHUE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTrO 00pa30BaHUs Ha MPOTSIKEHUU BCe
JKU3HM JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHUH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUITHIO MAaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKJICHUM, YMEHUIO BUACTh MaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEH B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, NPHUPOJALI U OOIIeCTBa, MOHUMAHUEM
MaTeMaTUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOM
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOIMOHAJIBHOIO 0JIArONOJIYYH s :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAaHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AILHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel UX peleHus;



8) aganTanus K M3MEHSIOIMMCS YCJIOBUSIM COIHAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHIO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0AUMOCTBIO B (DOPMHPOBAHNUN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UICH,
IIOHATHUSA, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATHh IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble Jlornueckue AeiicTBUs:

® BBUIBJISATh M XapaKTepU30BaTh CYILIECTBEHHbIE NMPU3HAKUM MaTEMaTHYECKHX OOBEKTOB,
HOHATUHM, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIUPOBATH OMNPEAEICHUS IOHATHM,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU()UKALMU, OCHOBAaHUS /ISl 0000IICHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHUHHMMATbH, (POPMYIHPOBATh U IMPEOOPA3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIIBIISATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS B (PaKTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKAEHUSAX, NpeasaraTb KpPUTEPUU Ui BBIABICHUA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIFOYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (IpsAMBIE U OT MPOTUBHOIO),
MPOBOJAMUTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaT€MaTUYEeCKUX (aKTOB,
BBICTpauBaTh apryMEHTalllI0, NIPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BbIOMpaTh cHoco0 pemieHUs ydeOHOW 3anayu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMIMUNA C yU4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPHEB).

ba3oBble nccienoBarebckme 1eiCTBUSA:

® HCNOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTEIbCKUM  WMHCTPYMEHT  IIO3HAHUS,
(bopMyIUpOBaTh BOMPOCHI, PUKCUPYIOLINE MPOTHUBOPEUHE, MPOOIEMY, CAMOCTOSITENEHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA HKCIEPUMEHT,
HeOOoJIbIIIOe  HCCIEeIOBAaHWE TI0 YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTam
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEeI0OBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;



MMPOTrHO3UPOBATH BO3MOXKHOC PA3BUTUC IMMPOLICCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH UH(POPMAIIH, TAHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(OpPMALNIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh opMy mpeAcTaBlieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelIacMble 3a/lauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WIIH
c(OpMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMHU U LIEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOI TOYKY 3pEHHMS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHMs 3a/J1a4d, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X07ie 00CY>K€HUs 3a7aBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBAaTh MJIEU, HALIEJICHHBIC HA TIOUCK PELLIEHUs, COIIOCTaBIATh
CBOHU CYXKJIEHUS C CY)KIEHUSAMM APYrHMX YYaCTHUKOB JHajora, oOHapyXuBaTh pa3ivyue
U CXOJCTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyaHpoBaTh pa3HOINIACUS, CBOU
BO3PaKEHUS;

HpPEICTaBIIATh PE3yIbTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIECI0BaHM, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (OpMAT BBICTYIUICHHS C YYETOM 3a/a4 TPE3CHTAlMUA U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHAUBUIyaJIbHOM paboThI IIpH
pelIeHnH yueOHbIX MaTeMaTHUYECKHUX 3a]1a4;

INPUHUMATD 11€JIb COBMECTHOM AESITENBbHOCTH, MJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeneisTh BUJIbI padoT, JOroBapuBaThCs, 00CYXKIaTh MPOIECC U Pe3yJbTaT
paboThl, 0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHUsl, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBHS
C JIpYTUMU 4YJIeHAaMU KOMaH]Ibl, OLIEHUBAaTh Ka4€CTBO CBOETO BKJa/Ja B OOIIMN MPOIYKT
10 KpUTEpHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJACHCTBHUSL.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eiCTBUSA

Camoopranusaunus:

CaMOCTOSITENIbHO COCTABJIATH IIJIaH, AJITOPUTM pEIIeHUs 3aJaud (WIK €ro 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHpPOBATh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BIIQJIETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJISI MpoIlecca U pe3ylbTaTa perieHHs
MaTeMaTHYeCKOM 3a1a9M;



® [PEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH NpPHU PELICHUM 3aJaud, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLCHMBAaTh COOTBETCTBHUE PE3yJbTaTa JIEATEIBHOCTU MOCTABICHHOW LIENU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS JTH HETOCTHKECHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K koumy oOyuenuss B 7 kJjacce oOydaroUmMiics MOMYYHUT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh UM3yueHHBIE TI€OMETpPHUYECKHE (UIYpbl, ONpPENeNsiTh HUX B3aUMHOE
pacroyio’)keHre, MU300pakaTh T€OMETPHUUECKHE (UTYPHI, BBIIOIHATH YEPTEXKU IO YCIOBHUIO
3anauu. V3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7aud Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpoutp 4epTekHu K reOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd IpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MWCIIONB30BaTh IPU3HAKH U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH JTOTUYECKHE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHM pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIMAHbl, NPOBEAEHHOM K THUIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYroJIbHUKA, B PEIICHUU
TEOMETPUYECKUX 3a]au.

OnpenensaTh NMapayIeNbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00Opa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK APYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4yaToi Oymare.

[TpoBOAMTH BBIYHMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FeOMETPUUECKUX  3aJayax C  HUCIOJb30BaHMEM CYMMBbl YIJIOB  TPEYroJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPH IEPECEUCHUU JBYX MapalIeNbHbIX
IpsIMBIX ceKyllel. PemaTs npakTnueckue 3aaun Ha HAX0XKJIEHUE YIIIOB.

Bnagets noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEIEATh OUCCEKTPUCY YyIiia
U CepeUHHBIN NEePIEeHANKYISAP K OTPE3KY Kak FeOMETPHUUECKHE MECTa TOUEK.

@opMyIUpPOBaTh ONpPEAENICHUsI OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa OKpPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILICHUU 3a/ad.

Bnaners MOHATHEM ONUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HaXOAWUTh €€
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YIJIOB TPEYToJIbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpEeIHWHHbIE MEPHEeHIUKYISIPbl K CTOPOHAaM TpPEyroJbHHUKA
NEPECEKAOTCS B OJTHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTH, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeJIbHON U paJuyca, IPOBeIEHHOTO K TOUKE KacaHusl.

[Tonb30BaThcs NPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMM, IIOHMMATh HX
MPAKTUYECKUHA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.



K koHmy oOydyeHuss B 8 kJjacce OOyJarOIIMIICS TMOJIYYUT CIACAYIONIAE MPEIMETHBIE
pE3yJIbTaThL:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTONBHUKOB, MX 3JEMEHTBI, MOJIb30BaThCS HX
CBOICTBaMH MPU PELICHUH T€OMETPUUECKHX 3a/1a.

[IpuMeHsTh CBOICTBA TOUKHM MEpeceYeHHs] MequaH TpeyroibHHKa (LIEHTpa Macc) B
pellIeHny 3ajay.

Bnagers nonstuem cpenHel JMHUM TPEYrOJIbHUKA M TpAlELUH, IPUMEHITh UX CBOWCTBA
IpU pelieHud reoMeTpuueckux 3amad. llomp3oBaThcsi Teopemoin Paneca U TeopeMoil O
MPOMOPLUUOHATILHBIX OTPE3KAaX, IPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IPpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU F€OMETPUUECKUX 3aa4.

[Tons3oBatbesi Teopemoirt IIudaropa ans pemeHUs T€OMETPHUUECKUX M MPAKTUYECKHX
3aga4. CTpoUTh MaTEeMaTHUYECKYI0 MOJENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO AeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIINE JITIUHBI.

Brnagerp moHATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrjla MpsIMOYIOJbHOIO
TpeyroiabHuKa. [1071p30BaThCS 3TUMU MOHITUSIMU JUISI PELICHUS TPAKTUUYECKUX 3a/1au.

Bbruncnsate  (pasnuyHBIME - cocoO0aMM)  IUIOHIA[b  TPEYroJbHUKA W IUIOUIAAU
MHOTOYTOJIbHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKymsTopoM). I[IpumeHsSTH
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOIO M IIEHTPAIbHOIO YIJIA, HCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIy XOpJaMu (CEeKyIIMMHU) U YIiie MeXAy KacaTelIbHOH U XOpaoi
MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONKMCAHHOTO YETHIPEXYTOJbHHUKA, MPHUMEHSATh CBOICTBA ONMCAHHOIO
YEeTHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHsTh TONyYeHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJEIH IJIs
3aJa4 peajbHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYIATOPOM).

K xoniy oOydeHuss B 9 kJacce OOydYalOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C HX IOMOIIbIO
pa3IUYHbIE  AJIEMEHTHl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJbKYJISTOpa) AJUHBI U YIJIbl U1l HETaOJIUYHBIX
3HAYEHUU.

[Tonb30BaTbes hopMynaMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOKJICHHSI COOTHOILIEHUN MEXly TPUTOHOMETPUYECKMMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TpeyYrojbHUKa («pelIeHue TPEyrodbHUKOBY»), MPUMEHITh UX MPU PEHICHUH TeOMETPUYECKHX
3az1ad.

Brnaners nonstusMu npeodpazoBaHus MoJ00uUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCcs cBOMCTBAMU O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HAXOJHUTh YTkl Y OM00HBIX Quryp. [IpuMeHaTs cBoiicTBa moa00Ms B MPAKTUYECKUX 3a/1adax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tonb30BaThbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEKYIIHNX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMH, MOHMMATh WX TEOMETPUYECKUA U (PUINIECKUH CMBICI,
MPUMEHSTh UX B PEHICHUH TeOMEeTpUYecKMX W (u3mdeckux 3aaad. [IpuMeHsTh cKalaspHOe
MIPOM3BE/IEHNE BEKTOPOB AJIs1 HAXO0XACHUS UIMH U YIJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, INPHUMEHATh €ro B PpEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, UIMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (MM UEHTPHI) CUMMETPUU (PHUTYp, TPUMEHSTH JBHKCHHS TUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHe MOAEIH s
3ajjay peajJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (DYHKIMHU (TIONIB3YSCh, I'7Ie HEOOXOIUMO, KAJIBKYIIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbIe
Ne n/m P Konrpoabnbie IIpakTuueckue (mucpp )
NMpoOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomerpuueckue GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMS; I/I}‘IlpeCKI/IX 14 1 bubmorexa LHOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobuikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psIMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [HJOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuoreka [IOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuoreka [JOK
° TosToperne, 0bobmenne snanmil 4 1 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3




8 KUIACC

KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
N bubnuotexa [JOK
2,25
1 HeTbipExyrombHitKn 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 2,5 bubmorexa LHOK
pOTIopH P » 1OA ’ https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?LHHKOB u iHoro OJiIIjHHI)IX ¢bur 14 1 2,5 bubmorexa LHOK
peyr o YP- ’ https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Hauana 10 1 05 bubnuoreka [IOK
TPUTOHOMETPUH ’ https://m.edsoo.ru/7f417e18
Vsl B OKpy)KHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 05 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue ’ https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnmnoreka [JOK
6 HosTopenne, 0boduerne sHanit 4 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 8,25




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakruyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 1s Bbu6moteka [JOK
CHHYCOB. Pellienue TpeyroapHUKOB ' https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 1 1s bubnnorexa [JOK
COOTHOIIICHUS B OKPYKHOCTH ' https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
1,25
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
bubmuoreka [{OK
1
4 JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH 9 1 https://m.edsoo.ru/7f41a12¢
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 of HOCTH | TUIO y: b Kpyra 8 8 1 1 bubmorexa LIOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit
bubnmorexa LIOK
6 6 1
JlBuKeHus II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 1 bubnunorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7,25
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