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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpusi Kak OOWUH W3 OCHOBHBIX pAa3[ElOB IIKOJbHOW MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 11ebl0 00eceunTh U3yYeHUE CBOMCTB U pa3MepoB (uUryp, ux
OTHOLIEHWHA M B3aMMHOE pACIOJOKEHWE, OINHPAETCAs Ha JIOTMYECKYIO,
JOKA3aTeNIbHYI0 JIMHUIO. L[eHHOCTh M3y4eHUs T€OMETPUM HAa YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYYaOIIUKWCS YUUTCS TPOBOJUTH
JIOKa3aTEIbHBIE PACCYKICHHUS, CTPOUTD JOTUUECKUE YMO3AKIIOUEHNUS, JOKA3bIBaTh
UCTUHHBIE YTBEPKICHUS U CTPOUTHh KOHTPHPUMEPHI K JIOKHBIM, IMPOBOAUTH
pacCyXJIeHus «OT MPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPHU3HAKOB,
(opMynHpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii nenpr0 HM3ydeHHs TE€OMETPHUM SBIISIETCS MCIOJB30BAHME €€ Kak
MHCTPYMEHTA NPU PEIICHUH KaK MaTEMaTU4YECKHUX, TaK W IMPAKTHYECKUX 3aj]ad,
BCTpEUAIOUIMXCA B peajbHOM Ku3HU. OOydaromuics AOKEH HayYUThCs
ONPEIEIUTh F'€OMETPUUECKYI0 (PUTYypy, OmHcaTh CIOBAaMU JAHHBIA 4YEpPTEX WIU
PUCYHOK, HAaWTH IJIOIIAb 3€MEJIbHOI0 Y4acTKa, PaCCUUTATh HEOOXOIUMYIO IJTMHY
OINITOBOJIOKOHHOTO Kalessi WM TpeOyemble pa3Mephl rapaxa i aBTOMOOMWJIS.
OTOMy COOTBETCTBYET BTOPAsi, BBIUMCIUTENbHAS JIMHUS B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHun 3agad MPaAKTUYECKOTO XapakTepa OOy4arOUIUMMHCS YYHUTCS CTPOUTH
MaTeMaTUYeCKHe MOJEIM  peajbHbIX JKM3HEHHBIX CHUTyalUWd, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxHO NOMYEPKMBATH CBSI3U TEOMETPUHM C JIPYTUMU Y4YEOHBIMH
MpeAMeTaMi, MOTUBHPOBATh KCIIOJIb30BATh ONPEAEIECHUs TEOMETPUUYECKUX (DUTyp
U TIOHSITUHM, JEMOHCTPUPOBATH NMPUMEHEHHE TOJIYYEHHBIX YMEHUN B (PU3MKEe U
TEXHHUKE. DTU CBSI3U HauboJiee ApKO BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoleHus», «Merong koopauHat» u  «Teopema
[Tudaropay.

VYyebnsiii kypc «l'eoMeTpusi» BKJIIOYAET CIEAYIOIIME OCHOBHBIE DPA3ZEIIbI
conepxkanusi: «l'eomerpuueckue @UIyppl U HUX CBOMCTBa», «M3mepenue
r€OMETPUUYECKUX BEIMUYUHY», «JleKapTOBbl KOOPAMHATHI Ha IIIOCKOCTH,
«Bektopsy, «/IBrmkeHus miockocTi», «IIpeodpazoBanus momoous.

Ha uzyuenue yuebnoro kypca «I'eometpus» orBoautcs 204 gaca: B 7 kiacce
— 68 vacoB (2 4daca B Henmelnwo), B 8§ kiacce — 68 yacoB (2 yaca B Henento), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

HauanbHble nonsaTus reometpun. Touka, npsimasi, OTPE30K, JIyd. YToJI. Buasl
yriaoB. BeprtukaneHele u cMexHble yribl. buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble (urypbl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHH.
IIpuMepsl CUMMETPHUH B OKPY’KAFOIIEM MUpE.

OCHOBHBIE IOCTPOCHUS C MOMOLIBIO LUPKYJIA U JUHEHKH. TpEeyrojabHUK.
BricoTta, Mmenuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII M  PaBHOCTOPOHHHWM  TpeyrojibHUKU. HepaBeHCTBO
TPEYrOJIbHUKA.

CoiicTBa W TpHU3HAKK PaBHOOEAPEHHOro TpeyroibHuka. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoMCTBA 1 NTPU3HAKH NAPAILIEIBHBIX NPAMBIX. CyMMa yriioB TPEYTOJIbHHKA.
Breninue yriasl TpeyroJibHHUKA.

[IpssMoyroyibHBIN  TpeyroiapbHUK. (CBOWCTBO MeQUaHbl IPSMOYTOJIBHOIO
TPEYrOJbHUKA,  NPOBEAEHHOM K  runoteHys3e. [lpu3sHakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTronbHBIN TpEeyroJbHUK C yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie W Ooibliell CTOPOHE TPEyroJIbHUKA.
IleprieHIMKYIISp ¥ HAKJIOHHAS.

['eomeTpuueckoe MecTO TOYeK. buccekrpuca yria ©W  CEepeIUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOpJa U JAHaMeTp, HX CBOMcCTBa. BzaumHoe
PaCIIOIOKEHUE OKPYXKHOCTH M IpsMou. KacarenbHas U CceKyllas K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B Yroy. BrnucaHHas ¥ ONMCaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. Ilapannenorpamm, ero nmpusHaku U cBomcra. JacTHble
CiIydau TapajijieiorpaMMOB (TIPSIMOYTOJIBHHK, pOMO, KBajpaT), WX MPU3HAKUA W
cBoiictBa. Tpamenwsi, paBHOOOKass Tpamemusi, €€ CBOWCTBA W TMPU3HAKU.
[IpsimoyronbHas Tpanenus.

Meron yaBoenuss meauansl. LlenTpanbHas cummerpus. Teopema dDareca u
TEOpEMa O MPOMOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroJibHUKA U Tpaneuu. LleHTp Macc TpeyroibHuKa.

[Tomobue TtpeyroapbHUKOB, Kodhdumument momodus. I[lpusnakum momoOus
TPEeYroJbHUKOB. [I[puMeHenne moqoous mpu pemeHny MPaKTUYECKUX 3a/1ad.



CpoiicTBa miomaaeid reoMmerpuyeckux ¢uryp. Dopmynsl i TUIIOMIATA
TPEYroJIbHUKA, Mapajuienorpamma, pomOa u Tpaneuuud. OTHOIIEHHE IUIOLIAACH
no1I00HBIX uryp.

Brluncnenne miomaaeid TpeyroJlbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mpu pemneHun
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJia MPSMOYTIOJIBHOTO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpHUTrOHOMETpUYECKHUE (YHKIIMU
yrioB B 30, 45 u 60°.

BrnmcanHble M LEHTpaJbHBIE YIJBI, YIOJ MEXAY KAacaTeJIbHOM M XOpIOM.
Yrael  Mexay XOopaaMH U CEeKyIIMMHU. BhucaHHblE UM ONKMCAHHBIE
YEThIPEXYTOJbHUKU. B3auMHOe pacnosioxkeHue ABYyX OKpyxkHocTed. Kacanwme
OKpykHOCTeH. OOI1IMe KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc ymioB ot O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUSI.

Pewienne TpeyronpHUKOB. TeopeMa KOCHHYCOB UM TEOpEMa CHHYCOB.
Pemienne mnpakTUYecKUX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodus. [Togo0re COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O IPOU3BEACHUU OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIMX, TEOPEMA O KBAaAPATE KacaTEIbHOM.

Bektop, mmmuHa  (MOAynbh)  BEKTOpa,  COHAIMpaBJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAMpAaBJIEHHbIE  BEKTOPbI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpamu. Pas3nokeHue BEeKTOpa IO ABYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MNpPOW3BEICHUE
BEKTOPOB, IPUMEHEHUE JIs1 HAXOKICHHS IJIUH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HAa TNIOCKOCTH. Y PAaBHEHHUS MPSIMOM U OKPYKHOCTH
B KOOpJIMHATAX, MEPECCUCHUE OKPYKHOCTEH M MPsMbIX. MeToa KOOpAMHAT U €ro
IpUMEHEHHE.

IIpaBuiibHBIE MHOTOYrOJBbHUKH. JlnmmHa oOkpyxkHOocTtH. I'pamycHas wu
paauaHHas Mepa yrjia, BBIUHMCICHHE JIMH Oyr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CETMEHTA.

JIBr>KeHUSI TIJIOCKOCTH M BHYTPEHHUE CUMMETpUM (Quryp (dJIeMeHTapHbIC
npeactasienus). [lapannensubrit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOTPaMMbl Y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K MNPOLIJIOMY M  HACTOSIIEMY POCCHICKON
MAaTEMaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JOCTHIKEHUSM  POCCHHUCKHUX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ITUX
JOCTH)KEHUW B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U PEATU3alH €ro
1paB, INPEACTABICHHUEM O MAaTEMAaTHYECKMX OCHOBaX (YHKUHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, IPOLEAYp TPa)xAaHCKOTO oOlecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKHUM INPUMEHEHUEM JOCTHKEHHUH HAyKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B J€ATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCTIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE YyYaCTHE B PEUIEHUM [PAKTHYECKUX 3a1ad
MaTeMaTUYECKOW HANpaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTH MAaTEMATUYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUU BCEW KU3HU ISl YCIEIIHON MNpodeccHoHaIbHOM
JESITEIbBHOCTU M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOECHUEM MHANBUAYATbHON TPACKTOPUH 0OPAa30BaHMSI U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K OSMOIMOHAJbHOMY H©  3CTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUN, PACCYKIECHUN, YMEHUIO BUIECTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MIO3HAHMSA:

OpUEHTalUuel B JI€ATEIIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOlecTBa, MOHMMAHMEM MAaTeMaTHYeCKOW HayKh Kak cdepbl ueroBeYeCKOn
NEeSATEIBbHOCTH, TANOB €€ Pa3BUTHUA U 3HAYMMOCTU JUIsl pa3BUTHUS LMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHUKW U MaTEMaTHYECKON KyJIbTYpPOl KaK CpPeICTBOM
MO3HAHHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMH HCCIIEA0BATENbCKOM
NEATENBHOCTH;



6) ¢u3uueckoe BocnuTaHue, (POopMHUPOBAHHME KYJLTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIaronoJyYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKHE 3HAHUS B HMHTEPECax CBOErO
3I0pOBbS, BEACHUSA  370poBOoro  oOpa3a JKHM3HM  (370pOBOE  TMHTAHUE,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH M OTAbIXa, peryispHas Quanyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa JIPyroro 4eJ0BeKa;

7) IKOJIOTHYECKO€E BOCIIUTAHUE:

OpUEHTAalMEN HAa MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWI JJISI PELICHUS 3a/1ad
B OOJACTU COXPAHHOCTU OKpYXalolled Cpelibl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN JUIsl OKpYXKAloLEeHd Cpenbl, OCO3ZHAHHEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEl UX PELIEHUS;

8) amanTanusi K U3BMEHSIOIMMCS YCJIOBHSAM CONMAJIBLHOW M NMPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIIOBHUSX HEOIPEACIEHHOCTH, NOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHUCJIE
YMEHHUE YUYUTHCS Yy APYrUX JIIOJEW, MpUoOpeTaTh B COBMECTHOM JAESITEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOJIMMOCThIO B  (POPMUPOBAaHMM HOBBIX 3HAaHUHA, B TOM YHUCJIE
(bopMynMpOBaTh UAEH, MOHITHS, TUIOTE3bl 00 0OBEKTaX U ABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(UUUTHI COOCTBEHHBIX 3HAHUH U
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TpeOYIOUIUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pElIeHUs M JeUCTBHS, (DOpMYyIMpoBaTh M OLEHUBATH PUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeqbHBIC YHMBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUS

ba3oBble joruvyeckue 1eucTBUs:

e BBIABIIATH W XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MaTEMaTHYECKHX
00BEKTOB, TIOHATHHA, OTHOIICHUH MEXIy NOHATHAMHU, (DOpMyIHpOBaThH
OmpenecHUsT  TOHATHUH, YCTaHABIMBATh  CYIICCTBCHHBIM  IMPU3HAK
Kinaccuukanyuu, OCHOBAaHMS [JIsi OOOOIIEHWsS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCIpPUHUMATh, (POPMYIHPOBATH U  MOPEeOOpPa3OBBIBATh  CYXKIACHUS:
YTBEPAUTENbHbIE WM OTPULIATENbHBIE, €IUHUYHBbIC, YaCTHbIE M OOIIHe,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTeMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aMMOCBS3M |
mpoTuBopednss B (akTax, TaHHBIX, HAOMIONCHUSIX U YTBEPKICHUSX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JieNlaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa30upaTrh J0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPXKIACHHUHA (TIPSIMBIE W OT
POTUBHOTO), TPOBOJHUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0Ka3aTeIhCTBa
MaTreMaTU4ecKnXx (aKTOB, BBICTpaWBaTh AaApPTyMEHTAIMIO, MPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh Hauboiee MNOAXOMANIMN ¢ y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBLle ucciaenoBateJbCKue 1eHCTBHUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOIMPOCH, (UKCUPYIOIIKME MPOTUBOPEUHE, MpPodIEeMYy,
CaMOCTOSITENIbHO yCTaHABJIMBAaTH HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HECJIOKHBIN
HKCIIEPUMEHT, HEOOIIBIIIOE MCCIEAOBAHNE 1T0 YCTAHOBIECHUIO 0COOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOSTENbHO (POPMYJIUPOBaTH 000OIIEHNUS U BBIBOJABI MO PE3yJibTaTaMm
NpOBEAEHHOTO HAOMIOCHUS, HWCCIEIOBaHMs, OIICHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE ITIPOIecca, a TaKKe BBIIBUTAThH
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTH WH(MOpMAIMU, TaHHBIX,
HEOOXOUMBIX JIJISl pEUICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATh M HMHTEPIPETUPOBATH
MHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHS,

BBIOMpATh (OpMy TIpencTaBieHus WHGOPMAIMM U WUTIOCTPUPOBATh
pemiaemMble 3aJayd  CXe€MaMu, JAMarpaMmMaMy, HMHOW Tpadukod u HX
KOMOHHAITUSMU;

OILICHMBATh HAA&KHOCTh HHPOPMAIMM IO KPUTEPUAM, MPEII0KEHHBIM
yUUTENEeM Wi CPOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC NCHCTBHSA:

BOCIPUHUMATH U (OPMYIIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIAMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M ITMCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHMsSI MO XOJy PELICHMS
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTaT;

B X0J€ 00CYK/I€HUs 3a[]aBaTh BOIPOCHI MO CYLIECTBY 00CYKJIa€MOM TEMBI,
po0JIeMBbl, pelIaeMoil 3aJjaun, BbICKa3bIBaTh UJEH, HAlLlEJICHHbIE HA TIOUCK
pElIeHUs, COIMOCTaBIATH CBOM CYXIECHHS C CYXKICHUSAMU JPYrUX
YYaCTHUKOB JHaliora, OOHApyXHBaTh pa3liUyMe U CXOJCTBO IMO3UIUH, B
KOPPEKTHOI (opme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,
IPEICTABIATD pe3ysabTaThl  pPELICHMUS 3aJa4H, AKCIIEPUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA, CAMOCTOSITENIbHO BbIOMpATh (hOPMAT BBICTYIICHUS
C y4€TOM 3a7a4 Mpe3eHTAIMH U 0COOEHHOCTEH ayUTOPHH;

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUIyaIbHON
paboTHI NPU pelIeHUN YUeOHBIX MaTeMaTHYECKHUX 3a/1aY;

MIPUHUMAThH LI€JIb COBMECTHOM IEATEIbHOCTH, IIAHUPOBATH OPTraHU3ALNIO
COBMECTHON palOThl, pacnpeaensiTb BHIbI pabOT, JOroBapUBaThCH,
oOCyXIaTh IPOLECC U pe3yabTaT paboThl, 0000UaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNIOBbIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BBINOIHATH CBOIO YaCTh PabOThI
U KOOPIMHHMPOBaTbh CBOM JEWUCTBUS C JPYTMMH YJ€HAMU KOMAaHJBbl,
OLICHHMBATh KAaueCTBO CBOETO BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHMBEpPCAJIbHbIC Y4eOHbIC ACHCTBUA

Camoopranu3amnus:

CaMOCTOSATEIILHO COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a1adyl (WA €ro
94acTh), BBIOMpaATh CHOCOO pelieHHus C y4ETOM HMEIOIIUXCS PECypcoB M
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN MHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ynbTara
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUN 3a7a4H,
BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3YyJIbTATA JECATEIBHOCTU MTOCTABICHHOMN LIENH U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTUKEHUS WU HEJOCTHXKEHHUS IIeJH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyueHus B 7 KJjacce OOy4yalolmUNCs TOJYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh HW3y4YeHHbIE TE€OMETpUUYECKHE (UTYpBI, OMpeneisITh UX
B3aMMHOE PAaCIONIOKEHHE, H300pakaTb T€OMETpUYECKUE (UTYpPBI, BBIIOIHATH
YEpPTEKU MO YCIOBHUIO 3a1aud. M3MepsaTh JHMHEHHBIE W YIJIOBBIE BEJIWYUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyi0 OIICHKY JIHMHEMHBIX M VYIJOBBIX BEIWYMH MPEIMETOB B
peaIbHOM KU3HHU, pa3MepOB MPHUPOIHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
00BEKTOB I10 OPSAJIKY BETUYUHBI.

CTpouTh YEpTEKN K TEOMETPUUECKUM 3aa4aM.

[lonp30BaThCA TpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh
NpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 3a4a4.

[IpoBOAUTE JOTUYECKUE PACCYKACHUSA C HCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCAd MpU3HAKAMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOWMCTBOM  MEJUaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  IPSAMOYIOJBHOIO
TPEYrOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a]a4.

Omnpenensars napajjiebHOCTh MPSAMBIX C IOMOIIbIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymasa. OnpenensaTe napamuieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSAMOM O TOYEK APYTOU MPSIMOM.

Pemrats 3agaun Ha kiieTyaroi Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTh YHUCIOBbIE M OYKBEHHbIC 3HAYEHUS
YyIJOB B TEOMETPUYECKMX 337a4ax C MCIHOJb30BAHHMEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB yIrjoB, OOpa30BaHHBIX MPH
IIEPECEUECHNH [BYX MapaJUICIbHBIX MNPSIMBIX CceKymen. Pemares npakruueckue
3a/1a4M Ha HAXOXKJIEHUE YTJIOB.

Biagerp NOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEAeisaTh
OMCCEKTpUCY yIJla U CepeIMHHBIN MEePIEeHAUKYJIISIP K OTPE3KYy KaKk reOMEeTpHUUECKHe
MecTa TOYEK.

@opMyJIMpOBaTh ONPEIEICHUS OKPYKHOCTHM W Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TU CBOKWCTBA NIPU
peleHnu 3aaa4.

Bianerp MOHATHMEM ONHMCAHHOM OKOJO TPEYTrOJbHHKA OKPYHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbed (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYTrOJIbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE
IIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Bianetp noHATHEM KacaTENbHOM K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
IIEPIICHIUKYJIIPHOCTH KaCaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.



[Tonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMHU, [TOHUMATh
UX IPAKTUYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHMSI C TOMOILBIO IUPKYJIS U
JIMHEWKH.

K kxoHiy oOydenuss B 8 kiacce oOydarouuics NOJYYUT CIETYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJBHUKOB, HX 3JEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IPH PELICHUM F'€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUEHHUS] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B PEIICHNH 3a/au.

BiageTe noHsATHEM CpelHEN JIMHWW TPEYTrOJbHUKA U Tpaneluu, IPUMEHSThH
X CBOMCTBAa IPU PEUICHUH T€OMETpUUYECKMX 3anad. [lomp3oBaTbcs TeopeMon
dajieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHSTh UX JIJIS1 PEIICHUS
IPAKTUYECKUX 3a/]a4.

[TpuMmeHsTh NpU3HAKK 000U TPEYTOJbHUKOB B PELICHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBatbess Teopemoil Iludaropa s perieHus TeOMETPUYECKHX U
npakTudeckux 3agad. CTpOUTh MaTEMaTHYECKyl0 MOJENIb B IPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO JIENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagets TNOHATUSIMH CHHyCa, KOCHMHyca M TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojibHUKa. [101p30BaThCcd ATUMU MOHATUSIMH ISl pPELICHUS
NPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMH coco0aMu) IJIOLAAb TPEYTOJbHUKA U IUIOIIAIH
MHOTOYTOJIbHBIX ~ (puryp  (mosib3ysicb, TA€ HEOOXOJUMO, KaJbKYyJISTOPOM).
[IpuMeHsATh MOoy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

BrnageTts MOHATUSMH BOMCAHHOTO M IEHTPAIBHOIO VyTIia, HUCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiax, yriax MeXIy XopAamu (CEeKYLIUMHU) U yTIe MEXIY
KacaTeJIbHOM M XOpJO0M NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Branetes MoHATHEM ONMCAHHOTO YETBIPEXYTIOJbHHKA, MPUMEHATH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PEILIEHUH 3a]1a4.

[IpuMeHsATh MoNy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMAaTHYECKHE
MOJIENU JIJIS 3a/1a4 peajbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOUIUE BHIYUCICHUS
C TpPUMEHEHHEM MOoN00HUs M TPUTOHOMETPHUM (IMOJB3YyACh, IJI€ HEOOXOAUMO,
KaJbKYJITOPOM).

K xoniy oOyuenus B 9 kJacce OOydYalOMMIACS TIOMYYHUT CIIETYIOIIHE
peIMETHbIE PEe3yJIbTaThI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C WX
ITOMOILBIO PA3JIMYHBIE JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEIICHHE



IPSIMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxoauTh (¢ HOMOLIBbIO KaJIbKYJIATOPA) AJIUHBI
Y YTJIbI 1Sl HETAOJMYHBIX 3HAYEHUH.

[Tonp30Batbes popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM ISl HAXOXJEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYUHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJISI HAXO0XKJICHUS Pa3IUYHBIX
AJIEMEHTOB TPEYIOJbHUKA («PEIIEHUE TPEYrOJbHUKOB»), NPUMEHATh HX IpH
pELIEHNU T€OMETPUYECKUX 3a/1ay.

Bnagerp noHsTMAMHM  npeoOpa3oBaHUs  NOJOOHS,  COOTBETCTBEHHBIX
a1IeMeHTOB N0100HBIX (uryp. [lomp30BaThcst cBOMICTBaMH MO00MS TPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JJIMHBI M HAXOAWUTh YIJIbI y MOJOOHBIX QUIYP.
[IpumeHsTh CBOWCTBAa MOAOOMS B MPaKTHUECKHX 3ajJadaX. YMETb IPUBOIUTH
IpUMeEpPBI NOJTOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BENCHUN OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKHM M (PU3NYECKUIN
CMBICJI, TPUMEHATh HUX B PELIEHUU TE€OMETPUYECKUX M (PU3NYECKUX 3a/]ad.
[IpuMeHATh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKACHUS JJIMH U YIJIOB.

[Tonb30BaTbCA METOAOM KOOPAMHAT HA IUJIOCKOCTH, IPUMEHATh €ro B
pELIeHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a]1ay.

Biagete NOHATHSMH NPAaBHIBHOIO MHOTOYTOJIBHUKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W PaJMaHHON MEphl yria, yMETh BBIUMCIATH ILIOIIA/Ib
Kpyra u ero yacteil. [[puMeHsTh nojlydeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxonute ocu (MM LEHTPHI) CUMMETPUU (UTYp, MPUMEHSTHh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJIENIN JUIS 3a/1a4 PeabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BHIYUCIICHHUS
C IpPUMEHEHUEM MOA00US W TPUTOHOMETPUYECKHX (YHKIMM (MONb3YysCh, TIE
HEO0OXO0JIUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsimyecTBo 4acoB
HaumeHoBaHu DJIeKTPOHHbIE
Ne (i ) CHHCOK HTOTOBBIX Cnoco0 ouenkun
€ pa3ieyioB U uugpoBbie
n/ Becer | Koutponbubl | IIpakTudecku TIAHHPYEMBIX HTOTOBBIX
TeM o0pa3oBaTejibHbIE Pe3yJILTATOB ¢
n OporpaMMBI o e padoThbl e padoThl pecypebi IVIAHUPYEMBbIX
yKa3aHHEM ITanos Pe3yJIbTATOB
ux opMuUpOBaHUS
PacnoznaBath YCTHBIN OIpPOC;
U3y4CHHbIE -pereHne
reOMCTPHUICCKHUEC 3aJad4,
burypsi, -
OIPENCIATE X | camocTOsITENbHA
B3aUMHOE s pabora;
[pocreiimme pactioNoxeHNIE, - KOHTPOJIbHBIE
n300pakaTh
T€OMETPUIECKU p paboTHI.
reOMETPUYECKHE
e Gurypsl 1 ux bubnnorexa [JOK P
. (burypbl, BHIMOIHITH
CBOI{CTBa. 14 1 https://m.edsoo.ru/7f415e
4epTexu o
W3mepenne 2
YCIIOBUIO 3aJ1auH.
T€OMETPUIECKU .
W3mepsaTs nuHeiiHbIe
X BEITMYNH
u YTJIOBBIE
BeNIMYMHBL. Pemars
3aaun Ha
BBIUHCIICHUE  JUIUH
OTPE3KOB M BEINYHH
YTJIOB.
T 29 1 bubmuorexa [IOK [Tonb30Batbcs YCTHBIN 0Ipoc;
€yrOJIbHUKHU
peyt https://m.edsoo.ru/7f415e | mpu3HaKaMu -pelicHue
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paBeHCTBa
TPEYTrOJIbHUKOB,
HCIOJIE30BATh
MIPU3HAKU u
CBOMCTBa
paBHOOEIPEHHBIX
TPEYTroJIbHUKOB IIPH
peLICHUH 3a]1ay.
[TpoBoauTH
JIOTHYCCKHUE
paccyxaeHus c
HCIOJIE30BAHUCM
Tr€OMETPUUECKUX
TEOpEM.
ITonw30BaThCs
MPU3HAKAMHU
paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTOJIHLHUKOB,
CBOMCTBOM
MeIUaHbI,
MPOBEAEHHOMN K
TUTIOTEHY3€
MPSIMOYTOJIBHOTO
TPEYroJbHUKA, B
pelieHnn
reOMETPUUECKHUX
3aJ1a4.

3ajad;
CaMOCTOATENIbHA
s paborta;

- KOHTPOJIbHBIC
paboThLI.

[TapannensHbie
IpsIMBIE, CYyMMa

14

bu6mmoreka IIOK
https://m.edsoo.ru/7f415¢

Onpenenstsb
HapaJIJIeJIBHOCTI:

YCTHBIN OIIPOC;
-peleHue
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yTJIOB
TpEyroJibHUKa

IPSIMBIX C ITOMOILBIO
YTJIOB, KOTOpBIE
oOpazyeT ¢ HHMH
CeKymiasl.
Onpenenstob
[apajIebHOCTh
MPSIMBIX C TTOMOIIIBIO
paBeHCTBa
paccTosiHui oT
TOYEK OJIHOM
NpsAMOM 10 TOYEK
JIPYroil npsiMOM.
Pemate
3ajauu Ha
KJIeT4aToi Oymare.
IIpoBoauTh
BBIYHCIIEHUS u
HaXOJUTh YHCIIOBBIE
u OyKBEHHBIC
3HAUYEHUsI VYIJIOB B
reOMETPUUECKUX
3ajavax c
UCIOJIb30BaHUEM
CYMMBI yTJIOB
TPEYTOJIbHUKOB u
MHOT'OYTOJIbHUKOB,
CBOMWCTB YIIIOB,
00pa3oBaHHBIX MpU
MepecevyeHu  JBYX
HapajuIeIbHbIX
IOpSMBIX  CEKYILEH.

3ajad;
CaMOCTOATENIbHA
s paborta;

- KOHTPOJIbHBIC
paboThLI.
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Pemate
MIPAKTUYECKHE
3a7a4M Ha
HAax0JICHUE YTJIOB.

OKpy>XHOCTb U
KpYT.
I'eomerpuuecku
€ MOCTPOEHUs

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e
2e

Bnanets
IIOHSATHEM
KacaTeJIbHOM K
OKpPY>KHOCTH,
IIOJIB30BATHCS
TEOpEMOI 0
MEePHEHIUKYIISIPHOCT
M KacaTelIbHOM U
panuyca,
MPOBEAEHHOTO K
TOYKE KacaHHUs.

ITons30BaThCs
MIPOCTEUILIMMHU
F€OMETPUYECKUMU
HEPaBEHCTBaMH,
IMIOHUMATh 170.4
MPAKTHYECKHUI
CMBICII.

IIpoBoauTh
OCHOBHEIC
TEOMETPUUYECKUE
MOCTPOEHUS c
IMOMOLIBIO  LIUPKYJIA
¥ TAHEWKH.

YCTHBIN OIIPOC;
-peleHue
3ajad;
CaMOCTOSITENIbHA
s paboTa;

- KOHTPOJIbHBIE
paboThL.

IloBTOpEHME,

bu6mmoreka IIOK
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0000111EHE

3HAHUU
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2e

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68
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8 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aejioB 1 TeM upposbie
Ne n/m pasi Konrpoabnbie | IIpakTHyeckue (1uubp )
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
N bu6mmorexa [JOK
1 4 12 1
CTPIPEXYTOTBHIIN https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPLUUOHATIBHBIX OTPe3Kax, M0A00HbIE 15 1 bubmmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
IInomane. HaxoxneHnue miomanen
3 HOMAAD. HAXOIACHHE HIOMAACH o 14 1 bubmuoreka [IOK
TPEYTOILIHMEOR H MHOTOYTONLHEIX QUTYP- https://m.edsoo.ru/7f417e18
[Tnomaau noo0HBIX GUryp
4 Teopema I[Tugaropa u Hauana 10 1 bub6nuoreka LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYruibl B OKpYKHOCTU. Brincanuele u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka LIOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEN
bu6nunoreka [JOK
6 II i 4 1
OBTOpeHHE, 000bmIeHNE sHaHHiL https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68 6 0
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9 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM ugposbie
Ne n/m pasi Konrtpoasubie | IlpakTnueckue (1uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronometpusi. TeopeMbl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PellieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogoous. Merpuieckue 10 1 bubnnoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
CITOPH https://m.edsoo.ru/7f4lal2c
bubmuoreka [IOK
4 9 1
JlexkapTOBbI KOOPAMHATHI HA TNIOCKOCTH httos://m.edsoo.ru/7fA1a12
[IpaBuibHBIE MHOTOYTOJIBHUKH. JITMHA
5 05 HOCTH U TUTIO y: b Kpyra 8 8 bubmmorexa LIOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [JOK
6 6
Ak MI0CKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHme, 0600IIeHNEe, CUCTEMATU3AITHS 7 2 bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 0
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