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IHOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OJMH W3 OCHOBHBIX PAa3J/IeOB LIKOJbHONH MaTeMaTHKH, UMEIOIUil cBOeH
[ENBI0 00CCIEYNTh H3YYCHHE CBOWCTB M pa3MepoB (HUTYp, WX OTHOIICHWH W B3aMMHOE
pacroyio’keHHe, OMHMpaeTcs Ha JIOTHMYECKYIO, JlOKa3aTeIbHYIO JHHMIO. LleHHOCTh u3yueHHs
T€OMETPUHU Ha YPOBHE OCHOBHOTO O0IIETr0 00pa30BaHMs 3aKIFOYACTCS B TOM, YTO 00yYaronuiics
YUUTCS TPOBOJUTH JIOKA3aTEIbHBIE PACCYXKICHUS, CTPOUTH JIOTHYECKHE YMO3aKJIIOUCHHUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, TPOBOIHUTH
paccyXKJIeHHsl «OT MPOTUBHOT0», OTIMYATh CBOICTBA OT NMPHU3HAKOB, (OPMYIHPOBATH OOpaTHBIC
YTBEPIKIICHHSL.

Bropoii 11enpo0 u3yueHus reOMEeTpUH SBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpHU
peIICHHH KaK MAaTeMaTWYEeCKHX, TaK W TPAKTHYSCKUX 3a/ad, BCTPEUAIONIMXCS B pPEaNbHOU
KM3HU. OOydaroluiics MOJDKEH HAy4YMTBhCS OIPENeNIUTh TeOMETpUYecKylo (urypy, omucarb
CIIOBaMH JAaHHBIA YePTEX WM PUCYHOK, HAWTH TUIOMAJb 3EMEIBHOTO yYacTKa, PacCYUTaTh
HEOOXOUMYIO JJUHY ONTOBOJOKOHHOTO Kabenss wium TpeOyeMble pa3Mepbl Trapaxka Juls
aBTOMOOWISI. DTOMY COOTBETCTBYET BTOpAsi, BHIYHMCIUTEIIbHAS JIMHHUS B M3YyYCHHH TEOMETPHHU.
IIpu pemeHun 3agady  MPaAKTHUECKOTO  XapakTepa OOydyaromIMHCS  Y4HUTCS  CTPOMTH
MaTeMaTHYECKUE MOJIENI PEaJbHBIX JKU3HCHHBIX CHUTYaIlMid, MPOBOJUTH BBIYUCICHHUS H
OLIEHUBATh AJEKBAaTHOCTb MOJYYEHHOTO pe3yJsIbTara.

KpaitHe BaxHO TOMUEPKHUBATH CBS3M TEOMETPUHU C JPYTHMHU YUEOHBIMH IPEIMETaMH,
MOTHUBUPOBATh  MCIIONB30BaTh  ONpPEACICHUA  TICOMETPUYECKUX  GUryp U TOHATHIH,
JEMOHCTPHPOBATH IPUMEHEHNE TIOTYYSHHBIX YMEHHI B (PU3MKE U TEXHHUKE. JTH CBSI3M HanOoIee
SPKO BUJIHBI B TeMaxX «BekTopel», « TpuroHoMeTpuieckue COOTHOIMICHU», «MeTol KOOpAUHAT»
u «Teopema [Tudaropa.

VYuebublii kKypc «I'eomeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE Pa3Jesibl COACPIKaHUS:
«['eomerpuueckne GUTYpel W WX CBOWCTBa», «lI3MepeHHEe TEOMETPHUYECKUX BEITUYHHY,
«/lexkapToBBl ~ KOOpIMHATBI HAa  IUIOCKOCTHY, «BekTopbl», «J/IBHXKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOAOOHS.

Ha uzydenue yuebHoro kypca «I'eomerpus» orBoautcsi 204 yaca: B 7 kiacce — 68 yacoB
(2 gaca B Hemenm0), B 8 kiacce — 68 yacos (2 vyaca B Heenm0), B 9 kiacce — 68 yacoB (2 yaca B
HEJIETTIO).

B3AMMOCBS3b C IIPOIT'PAMMOI BOCIIUTAHUS

e licniosib30BaHrEe BOCITUTATEIBHBIX BO3MOXKHOCTEHN coziepkaHusl yaeOHOTO mpeaMeTa ( Kypca)
11 GOPMHUPOBAHUS Yy 00yUAIOIIUXCSA TPAJUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH yepe3 noJ00p COOTBETCTBYIONIUX 3ajay AJIsl peIIeHUs,
NpOOJIEMHBIX CUTyalui JJ1s 00CYKJICHHS B KI1acce;
¢ BHIOOp ¥ MCTIOJIB30BAHNE HA YPOKAX METO/IOB, METOJMK, TEXHOJIOTHUH, OKA3bIBAFOIIINX
BOCIIUTATEIbHOE BO3/IEHICTBHE HA IMYHOCTh B COOTBETCTBUU C BOCIUTATENIbHBIM UAEAJTIOM,
LeJIbI0 U 3a/1a4aMU BOCIIUTaHUS;
® [IpUBJICYEHNE BHUMAHUS 00Yy4arOIMXCs K IIEHHOCTHOMY aCIIEKTy M3y4aeMbIX Ha YPOKax
SBJICHU, OPTaHU3AIMIO UX pabOTHI C MOJIYyYaeMOil Ha ypOKe COLMAIbHO 3HAYMMOMN
uHpopManuel — THULUUPOBAHUE €€ 00CYKIEHHUs, BbICKAa3bIBaHHsI 00YYaIOLIMMUCS CBOETO
MHEHHUS 110 €€ MOBOJLYy, BRIPAOOTKH CBOETO K HEll OTHOIICHUS;

® JIEMOHCTpaLI0 00y4YaroLMMCS IPUMEPOB OTBETCTBEHHOIO, TPAK/1aHCKOT'O NIOBE/IEHUS,

HPOSIBJIEHUS YEIOBEKOIIO0MS U J0OPOCEPIeUHOCTH, Yepe3 Mo 100p COOTBETCTBYIOIIUX TEKCTOB
JUIS YT€HHUS, 3a]1a4 JUIsl pelIeHUs, TPOOJIEMHBIX CUTyaluil A1l 0OCYKISHUSI B KJ1acce;

e [IPUMEHEHNE Ha YPOKaX MHTEPAKTUBHBIX (POPM pabOThI ¢ 00YHAIOIUMHUCA: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIMPYIOLINX O3HABATENbHYI0O MOTHBALIMIO O0YYarOIMUXCs, IUJAKTHYECKOTO Tearpa,



IJie IOJyYeHHBIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPaIbHBIX MOCTAHOBKAX, JMCKYCCHUH,
KOTOpBIE JJAIOT 00YYaIOLIMMCs] BO3MOXKHOCTb ITPHUOOPECTH OTBIT BeI€HUSI KOHCTPYKTUBHOTO
JManora, TpyInoBoi paboTel WK paboThl B apax, KOTOPHIE y4aT 00yJaroIUXCsl KOMaHTHOM
paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU 00YIArOIITUMUCS;

® VHUIMUPOBAHUE U MOAEPKKY UCCIEI0BATENbCKON AESITETFHOCTA 00YyYaIOIINXCs B® paMKax
pcain3aliui UMW MHAUBUAYAJIbHBIX U T'PYIIIOBLIX UCCICAOBATCIILCKUX IIPOCKTOB, YTO AAaCT
00y4aroIumMcsi BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITETFHOTO PEHICHHUS TEOPETHIECKON
po0JIeMbl, HaBBIK TeHepUpoBaHUs U 4 opopMIIeHHsT COOCTBEHHBIX HJIEH, HABBIK YBaKUTEILHOTO
OTHOILICHUS K YY>KUM HeIM, OPOPMIICHHBIM B paboTaxX IpYyTrHX UCCleoBaTesei, HaBbIK
IyOJIMYHOTO BBICTYIUIEHUS NIEpe]] ay JUTOPUEH, apryMEHTUPOBAHMSI U OTCTalBAaHUS CBOEH TOUKHU
3peHusl.



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

HavanbpHele moHATHS reoMeTrpuu. Touka, IpsimMasi, OTPE3OK, Jayd. Yroi. Bunbl yrios.
Beprukanbuele u  cMexHble yribl.  buccektpuca yrima.  JlomaHas, MHOTIOYTOJIbHUK.
[TapamiensHOCTh ¥ NEPIEHAUKYIIIPHOCTD IPSIMBIX.

CumMmerpuuHsbie Gurypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [IpumMepsl cummeTpun
B OKPY’KaIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C IIOMOIIBK) LHPKYJIs W JUHEHKH. TpeyronbHuk. Bricora,
Me/MaHa, OMCcCeKTpHca, X CBOMCTBA.

PaBHOOEIpeHHBII 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroiabHHKa.

CpoifcTBa M TpU3HAKK PpPaBHOOEAPEHHOTO TpeyroipHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa M NpHU3HAKU MapaJIeNbHbIX NpsiMbIX. CymMMa yIjloB TpeyrojbHUKa. BHemHune
YIJIBI TPEYTOJIBHUKA.

IIpssmoyronbHbIi  TpeyroiabHUK. CBOMCTBO MeauaHbl NPSMOYIOJBHOTO TPEYTOJIbHUKA,
NMpOBEACHHOW K TunoTreHy3e. IIpu3Haku paBeHCTBa MNPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
IIpsiMOyTONBHBIN TPEYTOJIBHUK € YoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
Teopema o 0oJIbIleM yriie ¥ 00JblIeii cTopoHe TpeyroiabHUKA. [leprneHIuKyIsp U HaKIOHHAS.

['eomerpuyeckoe mecTo TOYeKk. buccekrpuca yrina W CepeaUHHBIM NEPHEHIUKYISP K
OTpe3Ky KaK NreOMETPUUECKUE MECTA TOYEK.

OKkpyXHOCTb M Kpyr, XOpJa M JAuaMmeTp, HMX CBOWcTBa. B3amMHOe pacnosioxeHue
OKpY>XHOCTH M mpsimod. KacaTtenbHas n cekymas K OKpyX’HOcTU. OKpy»KHOCTb, BIIMCaHHAas B
yroJj. BrincanHas u onmcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYeteipéxyronbHuku. IlapamenorpamMm, €ro mnpusHaku M CBOMCTBA. YacTHbIE clilyyau
napajuiesIorpaMMoB (TIPSAMOYTOJIBHUK, POMO, KBaJparT), UX NpHU3HAKU U cBoWcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsMoyrosibHas Tpanenus.

Meron ynBoenusi meauanbl. lleHTpanbHas cumMmerpus. Teopema dPaneca u TeopeMa o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUU TpEeyroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Tonobue TpeyronbHUKOB, KO3 duimeHT noaodus. [Ipu3Haku momo0us TPeyroJbHUKOB.
[IpumeneHre noo0us MpH pelIeHnH MPAKTUYECKUX 3aay.

CpoiicTBa 1uiomazeil reoMmerpudyeckux ¢uryp. @opMmynbl A IUIOMAAN TPEYToJbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMAACH 0I00HBIX GUTYp.

Beruucnenue miomaaeil TpeyroJibHUKOB 1 MHOTOYTOJIEHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. [Ipumenenne teopemsl Iludaropa nmpu pemeHMH MNPAKTHYECKUX
3a1ad.

CuHyc, KOCHHYC, TAHT'€HC OCTPOrO yrjia MNpsSMOYTOJbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETpUYECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

Brnucannble M IEHTpaJdbHBIE YTJbI, YIOJ MEXIY KacaTelIbHOM M XOPAOW. YTIIBI MEXKIY
XOpAaMH M CEeKyIMMM. BrucaHHble U ONMCAHHBIE YETBIPEXYTOJIBHUKH. B3aumHoe
pacroyioxeHue AByX OKpyxkHocTed. Kacanme oxpyxnocteit. OOmue KacaTelbHBIE K JIBYM

OKpY>KHOCTSIM.
9 KJIACC

Cunyc, kocunyc, TaHreHc yriaoB oTr 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS.



Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CUHYCOB. Pemienue
MIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

ITpeoOpaszoBanue nogodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MPOU3BENECHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bextop, mniuHa (MOAyNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, IPOTHUBOIOIOKHO
HaIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalid HaJ
BEKTOpaMH. Pa3iioxkeHue BeKTopa 1o IBYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE /ISl HAXO0KIEHUS AJIMH U YIJIOB.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHUS TMPSMOM M OKPYXKXHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunpHBIE MHOTOYTONBHUKH. JJTMHA OKpYKHOCTH. ['pagycHas n paguaHHas mepa yria,
BBIYMCIICHHUE JUIUH AYT OKpYyKHOCTeH. [liomans kpyra, CEKTopa, CerMeHTa.

JIBI>KEeHHUS MJIOCKOCTH ¥ BHYTPEHHHUE CUMMETpUU (pUryp (31eMeHTapHbIe MTPe/ICTaBICHMUS).
[TapamnensHblil iepeHoc. I1oBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHU S

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHMS MporpaMMmbl yuyeOHOro kypca «leomerpus»
XapaKTepU3yIOTCS:

1) naTpuoTH4Yeckoe BOCIIUTAHHE:

IIPOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHMSIM POCCHUMCKHX MATEMATHKOB W POCCUUCKON
MaTEMaTHYECKOH IIKOJIbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHUHN B IPYIMX HayKaX M IMPUKIATHBIX
chepax;

2) rpakIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peaju3allid ero Ipas,
NPEJCTAaBICHUEM O MAaTEeMaTUYeCKUX OCHOBaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIIGHUH, TIPOLIETyp TPakJIaHCKOTO oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO STHYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHUYECKHMM MPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHHEM Ba)KHOCTH MOPAJIbHO-ITHUECKUX MPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyAoBOe BOCIMTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4YeCKON
HaNpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MaTEMAaTUYECKOIo 0O0pa3oBaHMs HA MPOTSHKECHUU BCeH
KHU3HU JIJIS1 YCHEIIHON NMpoQecCHOHANbHOMN EATeIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHUEM WHAMBHUIYaJbHOH TpaeKTOpuu OOpa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX NTOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETHUECKOMY BOCHPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUNA, YMEHHIO BHJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 NO3HAHHUSA:

OpUEHTallUeW B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuUHBIX Ipe/CTaBiIeHHH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS 4YeNOBeKa, MPHPOJIbl MU 0OIIecTBa, NOHUMAaHUEM
MaTeMaTHYeCcKOil HaykKu Kak c@epbl 4YeIOBEUECKOH MAesITeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HaYUMOCTH JUIsl Pa3BUTHS LUBUIN3ALMH, OBJIAJCHUEM SI3bIKOM MaTEMATUKH U MAaTEMaTHYECKON
KyJIbTYpOH Kak CpeICTBOM T[IO3HAHWS MHUpPA, OBJIAJICHUEM MPOCTEHIIMMH HaBbIKaMU
HCCIIEI0BATEIBCKOMN NEATENbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJIbTYPbI  3A0POBbSI U
3MOLMOHAIBLHOIO 0JIArONMOTYYHs:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpPecax CBOErO 3J0POBbS,
BEJICHUS 3/J0POBOTO 00paza XKM3HU (340pOBOE MUTAHUE, COANAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, peryispHas (usnueckass aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pediekcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTo K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0rMYecKOoe BOCIIMTAHME:

OpHEHTalel Ha MPUMEHEHHE MaTeMaTWYeCKHX 3HAHWUN JUIs pelieHus 3afad B 00JacTH
COXPAaHHOCTH OKpY’KaloIllled cpeabl, IUIAHUPOBAHMSI MOCTYIKOB U OLEHKH MX BO3MOXKHBIX
MOCJIE/ICTBUM Ul OKpY’Kalolleld Cpeibl, OCO3HAHHEM IJI00AIbHOTO XapakTepa 3KOJIOIMYECKHX
poOJIeM U IyTeH MX PEIICHHUS;

8) aganTanys K N3MEHSAIOIMMCS YCI0BUAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHSIX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTHUECKYIO JESATEIBHOCTh, B TOM YHCJIE YMEHUE YUUTBCS y JPYIHX
JoJiel, mMpuoOpeTaTh B COBMECTHOW NEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUN U3
OIIBITA IPYTHX;



HE00XOIMMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHWM, B TOM 4ucie (GopMynupoBaTh UIEH,

IIOHATHA, TUIIOTE3BI 00 00BeKTax u ABJICHUAX, B TOM YHCJIC PAHEC HCU3BCCTHBIX, OCO3HAaBAaTb
,Z[G(I)I/II_II/ITBI COOCTBEHHBIX 3HAHUU H KOMHQTGHTHOCTGI‘;I, ITaHUPOBATDh CBOE Pa3BUTHUC,

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyalHIO, BOCIHPHHHUMATh CTPECCOBYIO

CUTYyallUl0 KaK BbI30B, TpeOymOIUil KOHTpMEp, KOPPEKTUPOBATh IMPUHUMAaeMble pELICHUS U
necTBust, GopMyIMpoOBaTH U OLIEHUBATh PUCKU U TIOCTEACTBUSA, (POPMUPOBATH OIBIT.

METAHNPEAMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1elicCTBUS

Ba3oBble Jjoruyeckue aeiicTBud:

BBISIBIISATh M XapaKTEPU30BATh CYIIECTBEHHbIC NMPU3HAKKM MaTEMaTUYECKUX OOBEKTOB,
MOHSATHH, OTHOWICHUHA MEXIYy MOHSATHSIMHU, (OPMYIHPOBATH OMNpEICNCHHUS MOHATHH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NPU3HAK KiIacCU(UKALMU, OCHOBAHUS 751 0000IEHHs 1
CpaBHEHUs1, KPUTEPUU IIPOBOIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPEOOpPa3OBbIBATh CYXACHUS: YTBEPAWUTEIbHBIE U
OTpHILIATENIbHbIC, €IMHIUYHBIE, YACTHbIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHs B (hakTax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUSAX, NpeasaraTb KpPUTEPUU JJIs BBISABICHHSA
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

JlenaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aKIIIOUEHHUH, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;

pa3dupaTh 10Ka3aTeNIbCTBA MAaTEMAaTUYECKUX YTBEP)KIECHUH (IPSMbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIJIOXKHbBIE JI0Ka3aTebCTBA MaTeMaTH4YecKHX (DaKToB,
BBICTPAaNBATh apryMEHTAIUIO, TIPUBOJIUTH NMPUMEPHl U KOHTPIPHUMEPH, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh Croco0 pemieHUs y4ueOHOM 3amaud (cpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOASIIUN C YYETOM CaMOCTOSITEIBHO BBIJEIIEHHBIX
KPUTEPHEB).

ba3oBble ucciaeaoBaTeabCcKue AeiicTBUS:

UCIIOJB30BaTh  BONPOCHI  KaK  HCCIICIOBATEIbCKMA  MHCTPYMEHT  ITO3HAHMS,
(GbopMyIMPOBaTh BOMPOCHI, PUKCUPYIONINE MPOTHBOPEUHE, MPOOIEMY, CAaMOCTOSTEIHHO
YCTaHABJIMBAaTh MCKOMOE W JaHHOE, ()OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIHI0, MHCHUE;

MPOBOJMTE TI0 CAMOCTOSITEIFHO COCTABIICHHOMY TUIAaHY HECJIOXKHBIH JKCIICPUMEHT,
HEOOJBIIOE WCCIEOBAHWE 10 YCTAHOBJICHHUIO OCOOCHHOCTEM MaTeMaTU4ecKOro
00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENIbHO  (hOPMYJIUPOBAaTh  OOOOINEHHS W BBIBOJBI IO  pe3yJbTaTaM
MPOBEEHHOTO HAOIOJICHUS, MCCIICIOBAHUS, OICHUBATh JIOCTOBEPHOCTH TOTYUYCHHBIX
PE3yJIbTaTOB, BEIBOJIOB U 00OOIICHHIA,

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEANOIOKCHUS
0 €ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ unpopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTD WH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX JUIS
pelieHus 3a1a4u;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIUIO
pa3IMYHBIX BUJOB U (HOPM Ipe/ICTaBICHHUS,

BbIOUpaTh (opMy MpeAcTaBieHUs] WHGOPMALMU U WILTIOCTPUPOBATH pelIacMble 3a1auu
CXeMaMH, AuarpaMMaMH, HHOM rpaukoi 1 uX KOMOMHALMSIMY;



® OIEHUBATh HAIEKHOCTh MH(GOPMALMU MO KPUTEPHSIM, MPEATOKEHHBIM YUYHUTEIEM WU

c(OpPMYIHPOBAHHBIM CaMOCTOSITENHHO.
KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

® BOCIPUHHUMATH U (POPMYJIMPOBATH CYKAECHUS B COOTBETCTBHM C YCIOBHMAMHU M IETSAMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHSI B YCTHBIX W
MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELIeHMs 3a]laud, KOMMEHTHpPOBATh
MIOJTYYCHHBIH PE3yibTaT;

e B X0/€ 00CYX/IEHHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/IaeMOUl TeMbl, MPOOIEMBI,
pelaeMoi 3a1auu, BHICKA3bIBaTh HMJICH, HAIICJICHHBIE HAa TTOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJIEHUS C CYXKJIECHUSIMHU JIPYTUX yUYACTHUKOB JMajora, 0OHapy>KuBaTh pa3indue
U CXOACTBO TMO3MIMH, B KOPPEKTHOHW ¢opme (HOpMYyIHpPOBATh PA3HOTIACUS, CBOH
BO3PaKEHUS;

® [IPEICTaBIATH PE3yJIbTaThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, WCCIICAOBAaHUs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUICHHS C YY4E€TOM 3a/1ad MPE3CHTAlMHA H
0COOEHHOCTEH ayIUTOPHH;

® [IOHMMATh M MCIIOJIE30BATh MPEUMYIIECTBA KOMaHTHON U WHAMBUIYATbHON paObOTHI MpH
peleHnu yuyeOHbIX MaTeMaTHUeCKHX 3a71ay;

® [IPUHUMATH IIeJIb COBMECTHON NEATEIBHOCTH, MJIAHUPOBATH OPraHU3ALUI0 COBMECTHOM
paboThl, pacpeeNsaTh BUIbI paboT, 10rOBapUBaThCs, 00CYKIaTh MPOLIECC U Pe3yIbTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBaTh B IPYNIOBBIX (popmax paboTsl (00Cy:k1eHUsI, 0OMEH MHEHUSMHU, MO3IOBbIE
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIAMHUPOBATH CBOM JEUCTBUS
C IpYTMMH YJI€HaMH KOMaH[bl, OLEHHBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
M0 KpUTEpUIM, CHOpPMyYITMPOBAHHBIM yUaCTHUKAMHU B3aUMOACHCTBHUS.

PerysisiTuBHBIE YHUBepCAJbHbIE y4eOHbIe /1eiicTBUSA

Camoopranm3amnus:

® CaMOCTOSTENIFHO COCTAaBJIATH IUIAH, AJITOPUTM peIIeHUs 3ajaud (WIM €ro 4Yacth),
BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM HMEIOLUXCS pPECypcoB MU COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTHpPOBaThb U KOPPEKTUPOBATH BAPUAHTHI PELICHUM € y4ETOM
HOBOMW MH(OpMaIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

e BIJAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yibTaTra pelieHus
MaTeMaTHYECKON 3ajjauu;

e [peABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPH PELICHMH 3a/adH, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLIEHMBAThb COOTBETCTBUE pE3yJbTaTa JIEATEIbHOCTH IOCTABJICHHOMN LIEIN U YCIOBUAM,
OOBSICHATh MPUYUHBI JOCTHKEHHSI WIIM HEJTOCTHKEHHUS 1€, HAaXOAUTh OIIMOKY, JaBaTh
OLICHKY ITPHOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kJjacce OOydYalOUIMiACS MONYYHUT CIEIYIOIIUE IpPEAMETHBIC
pe3yJIbTATHI:

Pacnio3HaBaTh UW3yueHHBIE TE€OMETPHUYECKHE (UTYpPBI, OIpPEeNsiaTh WX B3aUMHOE
pacroyio’)keHre, H300pakaTb I'eOMETpUUYECKHe (UTYpbI, BBIIOIHATH UYEPTEXKHU IO YCIOBUIO
3aJda4du. I/I3M€p$ITI> JIMHEWHBIE H YTJIOBBIC BCIIMYUHBI. Pemarsn 3aJa4yu Ha BBIYHUCIICHUC IJIUH
OTPE3KOB U BEJIMYMH YTIIOB.



Jlenatb rpyOyro OLIEHKY JIMHEMHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B PEaJbHOMN >KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznnuaTe pasmepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUNHBL.

CTpouTh 4epTeXH K FTEOMETPUUECKUM 3a1a4aM.

[lonb30BaTbcs MpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIONb30BaTh MPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOANTH TOTHYECKHE PACCYKACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbcs NpU3HAKAMHM PaBEHCTBA MPSIMOYTOJIBHBIX TpPEYTOJIBHUKOB, CBOMCTBOM
MEIMaHbl, NPOBEAEHHOW K TUIOTEHYy3€ MPSMOYTOJBHOTO TpPEYTOJbHUKA, B PEIICHUU
reOMETPUUYECKUX 3a4a4.

Onpenenste napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTrOoM IPsIMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYMCIEHUS W HAXOAUTh 4YHCIOBbIE U OYKBEHHbIE 3HAYCHHUS YIJIOB B
FEOMETPUYECKUX  3aJjayaXx C  MCIOJIb30BAaHUEM CYMMBl YIVIOB  TPEYIOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpH IEPECEUECHUU MABYX MNapauieIbHBIX
IPSIMBIX CeKyLIel. PemaTe npakTuyeckue 3aaun Ha HaX0KJEHUE YIJIOB.

Brnagets noHsATHEM Te€OMETPUYECKOTO0 MECTa TOUEK. Y METh ONpeAeNsaTh OMCCEKTPUCY YyIiia
U CEpEIUHHBIN NEPIEHANKYJIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

OopMyIMpOBaTh ONpPEAETICHUS] OKPY>KHOCTH M Kpyra, XOpJAbl M JMaMeTpa OKPYXHOCTH,
10JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA IIPU PEIICHUU 3a/au.

Bnagers moHsATHEM ONMUCAHHON OKOJIO TPEYToJibHUKAa OKPYKHOCTH, YMETh HaXOIUTh €€
ueHtp. Ilonp3oBarbest GpakTamMu 0 TOM, YTO OMCCEKTPUCH YIIIOB TPEYTrOJIbHUKA TEPEceKaroTcs B
OJTHOM TOYKEe, U O TOM, UYTO CEpEeIMHHBIE MEPHEHIUKYISIPbl K CTOPOHAM TpeyrojbHHUKa
[IEPECEKAIOTCS B OJHOU TOUKE.

Brmagere mnoHATHEM KacaTeNbHOM K  OKPYKHOCTH, TOJB30BAaTbCsl TEOPEMOM O
NEPIEHUKYJIIPHOCTH KacaTelNbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[lonb30BaThcs NPOCTEHIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMH, IOHMMATh UX
MIPAKTUYECKUHA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHSI C TOMOIIBIO UPKYJIS U JINHEHKU.

K koniy oOyuenus B 8 kJjiacce oOydarouMiics MOMYYHUT CIEIyIOIIUE MpeAMETHbIC
pE3yJIbTaTHI:

Pacrio3HaBaTh OCHOBHBIE BUZBlI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTHI, I0JIb30BATHCA HX
CBOMCTBaMH MPH PELICHUN T€OMETPUUYECKUX 3ajau.

IIpuMeHATh CBOICTBA TOUKM IIEPECEUEHMS] MEOuaH TPEYrojbHUKA (LIEHTpa Macc) B
peLIeHUH 3aa4.

Bnaners noHsATHEM CpeAHEN JMHHMM TPEYrOJIbHHKA M TPAlElUH, NPUMEHITh UX CBOWCTBA
IIpU pPEIIEHHH reomerpuueckux 3anad. llomp3oBatecsi Teopemon dameca M TeopemMol O
IIPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX I PEILICHUS IPAKTUYECKUX 3a]ad.

[IpuMeHsTh NpU3HAKU [TO100MSI TPEYTOJIbHUKOB B PELLICHUN T'€OMETPUUECKHX 3a/1a4.

[Tons3oBatbes Teopemoit IIudaropa ams pemeHUs T€OMETPHUUECKUX U MPAKTUYECKHX
3agad. CTpOUTh MAaTEMaTUYECKYI0 MOJENb B MPAKTHUECKUX 3ajadax, CaMOCTOSITEIbHO JEIaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIINE JIIMHBI.

Bnagerp moHATHSMH CHHYycCa, KOCHMHYCa W TaHTE€HCAa OCTPOro YIjia MpsIMOYTrOJbHOIO
TpeyrojabHuKa. [101b30BaThCS 3TUMHU MOHATUAMH JUIsI PEIICHUS TPAKTUYECKUX 3a7ad.

Boruncnate  (pa3nuyHbBIME - cocobaMM)  IUIOHIa[b  TPEYrojJbHUKAa W IUIOUIAId
MHOTOYTONBHBIX  (uryp (moib3ysach, TAe HEOO0XOAWMO, KalbKyJsaTopoMm). IlpumeHsTs
MOJTy4YE€HHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Bnagers TOHATHSAMHU BIMCAHHOTO M LIEHTPAJBHOIO yIja, HCIOJIb30BaThb TEOPEMBI O
BIIMCAHHBIX yIiaX, yIiiax MEeXIy XopJAaMu (CeKyIIMMH) U YIJIe MeXAy KacaTelbHOW U XOpAoi
IIPYU PELICHUN T€OMETPUYECKUX 3a/1a4.



Bnagers MOHATHEM ONUCAHHOIO YETBIPEXYTOJIbHMKA, NPUMEHATh CBOMCTBA ONMMCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUH 3a]1a4.

IIpyMeHATh NOJydyEeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMaTHUECKUE MOJENH IS
3aJ1a4 peajbHO! JKU3HU M MPOBOJNUTH COOTBETCTBYIOLINE BBIUHUCICHHS C IPUMEHEHNEM MOA00MS
U TPUTOHOMETPHH (I0JB3YACh, TJIe HEOOX0AUMO, KaJIbKYIATOPOM).

K xoniy obOyuenuss B 9 kJjiacce OOydYarOMMIACS TMONYYUT CICAYIOIMHUE TPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTrOHOMETpUYECKWe (QYHKIUM OCTPBIX VYIJIOB, HAXOAUTh C HUX IOMOIIBIO
pa3iaMyYHbIE  DJIEMEHTHl  NPSAMOYTOJBHOTO  TPEYrOJbHHKA  («PEUIEHHE  MPSAMOYTOJBHBIX
TPEeYroJbHUKOBY). HaxoauTh (c MOMOIIBI0 KaNbKyJsTOpAa) JAJUHBI U YIJIbI 7S HETaOIMYHBIX
3HAYEHUU.

[Tonb3oBatbes hopMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIECTBOM
JUIS. HAXOXI€HNSI COOTHOILIEHUI MEXKy TPUTOHOMETPUUECKUMHU BETUUYNHAMM.

Hcnonb30BaTh TeOpeMbl CHHYCOB U KOCHHYCOB JIJISl HAXOX/ICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pEIICHUEe TPEYyroJIbHUKOBY»), NMPUMEHATh MX INPH PEIICHHMH T'€OMETPHUYECKUX
3aza4.

Brnaners noHatusMu npeoOpa3oBaHus 1Mo100us, COOTBETCTBEHHBIX AJIEMEHTOB MOOOHBIX
¢uryp. Ilonp30BaThCs CBONCTBAMU MOA0OMS MIPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHars cBoiicTBa moJ00Ms B MPaKTHYECKUX 3a]auax.
YMeTh NpUBOAUTH MIPUMEPHI TOJAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE.

Ilonb30BaTbes TeopeMaMu O NMPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIEHUU OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeIbHO.

[Tonp30BaTbcss BEKTOpaMH, IMOHMMATh HMX TEOMETPUUYECKMH M (DU3MYECKHH CMBICI,
MPUMEHATh UX B PEHICHUH TeOMETpUYEeCKUX U (u3mueckux 3anad. [IpumeHsATH cKalsipHOE
IIPOU3BENIEHNE BEKTOPOB JJIs1 HAX0XK/IEHUS UIMH U YIJIOB.

[lonb30BaThcss METOOOM KOOpPAMHAT HAa IIJIOCKOCTH, MPUMEHSTh €ro B peHIeHUU
TrEOMETPUUYECKUX U NTPAKTUYECKUX 3a]a4.

Bnagers MOHATHSAMH NMPaBUIBHOIO MHOTOYTOJBHHUKA, JJIMHBI OKPYXKHOCTH, JUITMHBI JYyTH
OKPY>KHOCTH M PpaJuaHHOW MEpbI yIjla, YMETb BBIYMCIATH IUIOMAAb Kpyra M €ro 4acrei.
[IpyMeHsTh MoJly4eHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxonuTth ocu (MM IEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBHKEHUS IUIOCKOCTH B
MIPOCTEUIINX CITyYasix.

IIpuMeHATh NOSydyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUECKUE MOJENH IS
3aJ1a4 peajbHO! JKU3HU M POBOJAUTH COOTBETCTBYIOLINE BBIUHUCICHHS C IPUMEHEHNEM MOA00MS
U TPUTOHOMETPHUYECKUX (DYHKIMH (T0IB3YSACH, I1e HE00X0AUMO, KAIbKYJISATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoaunvecTBo yacoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne n/n NPOrpaMmbl Bcero Kontpoats bt IpaxTiyeckue o0pa3oBaTejbHbIE
e padoThI padoThI pecypebi
[Ipocreiimue reomeTpudeckue GUTYPhI U bubnuotexa [JOK
1 uX CBoMcTBa. MI3MepeHne reoMeTpu4eckux 14 0 0 https://m.edsoo.ru/7f415¢e2
BEJIMYMH e
bubmuoreka [JOK
2 TpeyronbHUKH 22 1 0 https://m.edsoo.ru/7f415e2
e
[TapayenbHbIC IPSMBIC, CyMMa yTJIOB bubmmorexa TIOK
3 pasliieil p &Y Y 14 1 0 https://m.edsoo.ru/7f415e2
TPEyroJabHHUKA .
0] Kpyr. ['eomerpuueckue bubmmorexa LHOK
4 KPYHHOCTD 1 KPYT- p 14 1 0 https://m.edsoo.ru/7f415¢2
HOCTPOCHUS .
bu6mmoreka [JOK
5 [ToBTOpenue, 0600IICHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f415e2
e
OBIIEE KOJIMYECTBO YACOB I10 63 4 0

[TPOI'PAMME




8 KJIACC

KosnyecTBo yacos DJIEeKTPOHHbIE
Ne i/ HaumeHnoBaHue pa3iesioB U TeM (undposbie)
B NMpOrpamMmsbl Bcero KoHTpOJILHLL HpaxTuaeckne o0pa3oBaTejbHbIe
e padoThl padoThbI pecypeb
Bbu6mmoreka [JOK
1 YeTbIpEXyroJIbHUKN 12 1 0 https://m.edsoo.ru/7t417¢1
8
Teopema ®aneca u Teopema o bubnuorexa [IOK
2 IPOMOPIMOHATIBHBIX OTPE3Kax, MOA00HbIE 15 1 0 https://m.edsoo.ru/7f417el
TPEYTOJILHUKH 8
IInomans. HaxoxaeHue miomaaei bu6mmorexa [JOK
3 TPEYTOJIbBHUKOB U MHOTOYTOJIBHBIX (DHUTYD. 14 1 0 https://m.edsoo.ru/7f417e1
[Tnomaau momgo6HBIX huryp 8
bu6mmoreka [JOK
4 Teopema ITudaropa u natana 10 1 0 https://m.edsoo.ru/7f417el
TPUTOHOMETPHUHU 3
e e BuGaoess LOK
5 pexy ' 13 1 0 https://m.edsoo.ru/7f417el
Kacarenbnble k okpyxHOcTH. Kacanue 3
OKPYKHOCTEH -
bu6nroreka [JOK
6 [ToBTOpeHnue, 060061IeHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417el
8
OBIIEE KOJIMYECTBO YACOB I10 63 6 0

[TPOT'PAMME




9 KVIACC

KoJsnuecTBo 4acoB DJIeKTPOHHbIE
Ne n/n HaumeHnoBaHue pa3ieioB H TeM (uudposrbie)
B NPorpamMmbl Bcero Kontpoasnbie | IlpaxTiieckn o0pa3oBaTe/ibHbIE
padoThbI e padoThI pecypeb
Tpuronomerpus. TeopeMbl KOCHHYCOB U bubmaorexa LIOK
1 p pHA. p Y 16 1 0 https://m.edsoo.ru/7f41a12
CUHYCOB. Pelienue TpeyroiabHUKOB .
Bbubnuorexa [JOK
2 Ipeodpasosanue nonodus. Merpieckue 10 1 0 https://m.edsoo.ru/7f41a12
COOTHOIICHHS B OKPY>KHOCTH .
bu6nuoreka [IOK
3 BexTopsl 12 1 0 https://m.edsoo.ru/7f41a12
c
bubmnoreka LIOK
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12
c
IIpaBunbHBIE MHOTOYTOJIBHUKH. [lIHA bub6mmoreka [IOK
5 OKPY>KHOCTH | TUIOIIA/Ib KPyTa. 8 0 0 https://m.edsoo.ru/7f41a12
Briuucnenue miomanei c
bubmnoreka LIOK
6 JIBMOKEHUS TNTOCKOCTH 6 1 0 https://m.edsoo.ru/7f41a12
c
[ToBTOpenue, 06001IeHNE, CCTeMaTU3alus bubmoreia LOK
7 b ’ H ’ H 7 1 0 https://m.edsoo.ru/7f41a12
3HaHUHN c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







