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PABOYAS NIPOI'PAMMA

yueGHoro npeagverta «['eomeTpus»
i 00yJaromxces 7-9 Ki1accoB
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HOACHUTEJIBHASA 3AIINCKA

[eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3/leNIOB IIKOJIHHOM MaTeMaTHKH,
MMEIOIINNA CBOEW LEIbI0 00ECIEUNTh M3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aMMHOE pACIOJIOKEHHE, OMHPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTeIbHy0 JIMHUIO. [[eHHOCTh M3y4YeHHs TEOMETPUU Ha YPOBHE OCHOBHOTO
oOurero oOpa3zoBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUYUTCS MPOBOIUTH
J0Ka3aTeIbHbIe PACCYXKACHUS, CTPOUTH JIOTHUECKHE YMO3AKIIIOUCHHS], JOKa3bIBaTh
WUCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
paccyXIeHusi «OT TPOTUBHOTO», OTJIMYaTh CBOWCTBA OT NPHU3HAKOB,
(bopMynupoBaTh 0OpaTHBIE YTBEPIKIACHHUS.

Bropoil nenpi0 M3yueHUs TEeOMETPHUM SBISETCS HCHOIb30BaHHE €€ Kak
WHCTPYMEHTA TIPHU PEIICHWM KaK MaTeMaTUYeCKHX, TaK U MPAKTHUYECKUX 3ajad,
BCTPEUAIOMIMXCS B peaTbHOW Ku3HH. OOyYaromuiicss JODKEH HayYUThCA
OTIPENIETNTh TEOMETPUUYECKYIO (GUTYpPY, OMHCATh CIOBAMHU JAaHHBIA YepTEX WM
PUCYHOK, HANTH TUIONIA/Ib 3€MEJIbHOTO YYacTKa, PaCCUUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabessi miau TpeOyemble pa3Mephbl Tapaxka Uisi aBTOMOOMWJIA.
DTOMYy COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JTUHHUS B M3YYCHHH TE€OMETPHH.
[Ipu pemenun 3amad MPAaKTUYECKOTO XapakTepa OOydYarolIUiicsl YYUTCS CTPOUTH
MaTEeMaTHYEeCKUE MOJACIM pealbHbIX JKM3HEHHBIX CHUTyalluid, MPOBOIUTH
BBIUKCJICHHSI M OIICHUBAThH aJICKBATHOCTH MOJYYEHHOTO Pe3yJbTara.

Kpaiine BakHO TOAYEPKHUBATH CBS3M TEOMETPUU C JPYTUMU YUECOHBIMH
npeaMeTaMi, MOTHBHPOBATh MCIIOIB30BaTh OMPEACICHUS T€OMETPHUIECKUX (QUTyp
U TIOHATHH, JTEMOHCTPUPOBATh NMPHUMEHEHHE TOJYyYEHHBIX YMEHUU B (U3UKe U
TeXHWKe. OTH CBA3M Hamboilee SpPKO BHUIHBI B Temax «BekTopsy,
«TpuroHoMeTpUYEeCKUE COOTHOMIEHU», «MeTtox KoopauHat» u «Teopema
[Tudaropay.

[Iporpamma pa3zpaboTaHa B COOTBETCTBHUH C :

o @®enepanbHbiM  3akOHOM OT 29.12.2012 Ne 273-®3  «0O6
obpaszoBanuu B Poccutickoit deaeparuny;

o [lopsimkoM oOpraHu3zaliid ¥ OCYUIECTBICHHS OOpa30BaTEIbHOMN
JESATENPHOCTH TI0 OCHOBHBIM O00III€00pa30BaTEeNbHBIM MPOrpaMMaM  —
o0Opa3oBaTeIbHBIM MpPOrpaMMaM HauyadbHOTO OOIIEro, OCHOBHOTO OOIIEro
U CpeHero od1ero oopa3oBaHus;

J denepanbHBIM TOCYJApPCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM

OCHOBHOTO 00IIero 0oopasoBanusi, yTB. nmpukazoMm MunoOpHayku Poccuu
ot 17.12.2010 Ne 1897 (manee — ®I'OC O00);



o dbenepaapbHOl 00pa3oBaTeIBLHON MPOrpaMMON OCHOBHOTO OOIIETO

oOpa3oBaHus, yTB. npukazoM Munmnpocsemenuss Poccun ot 18.05.2023
Ne 370;

VYueOHubii Kypc «l'eoMeTpus» BKIIOYACT CISAYIONIME OCHOBHBIC pa3JIeiibl
conepxxkanusi: «leomerpuueckne Qurypsl u uUx cBoiicTBay, «l3mepeHue
FEOMETPUUYECKUX  BEIUYUH», «J[eKkapTOBbl KOOpAWMHATHI HA  ILJIOCKOCTHY,
«BexTops», «JIBrkeHus miockocTi», «I[IpeoOpazoBanus monoous».

Ha uzyuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 4aca B Hemeno), B 8 kiacce — 68 yacoB (2 yaca B Hejlelnw), B 9
Kiacce — 68 gacoB (2 yaca B HEACIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Havanbenbie nousatus reometpun. Touka, npsimasi, OTpE30K, JIyd. Yroi. Buasl
ymioB. BepTukanbHble M CMEXHBIE YyIIbl. buccektpuca yrma. JlomaHas,
MHOI'OYToJIbHUK. [1apanienbHOCTh U NEPIEHIUKYIAPHOCTD NIPSAMBIX.

CumMmerpuunble  Qurypbl. OCHOBHBIE CBOICTBA OCEBOHl CHMMETpUHU.
IIpuMepbl CHMMETPHUH B OKPYKaIOILEM MUDE.

OCHOBHBIE TIOCTPOEHUS C IOMOIIBIO LUPKYJIA W JIMHEUKH. TpeyrosibHUK.
BricoTa, Menana, GuccekTpuca, uX CBOKCTBA.

PaBHOOEApeHHBIT ¥  PaBHOCTOPOHHHWH  TPEYrodbHUKH. HepaBeHCTBO
TPEyTOJIbHUKA.

CpoiicTBa ¥ TpHU3HAKU paBHOOEAPEHHOrO TpeyrojapHuka. llpusHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBolicTBa ¥ IPU3HAKK NapAJIIENbHBIX NPsAMbIX. CyMMa YITIOB TPEYTOJIbHUKA.
BHentHue ymisl TpeyrojbHUKA.

[IpssmoyronbHBIM  TpeyrosbHUK. (CBOMCTBO MEAUAHBI MOPSIMOYTOJIBHOIO
TPEYrOJIbHUKA, MPOBEIEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpsIMOYTrONIBHBIN TPEYTroIbHUK € yIioM B 30°.

HepaBeHncTBa B IeOMETpPUHM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OoJblIeM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYISAp U HAKJIOHHAS.

I'eomeTpuueckoe mecTo Touek. buccekTtpuca ymia W CEpEeIUMHHBIN
MIEPIICHIUKYIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpy:KHOCTb M KpYI, XOpAa M JIHAMETpP, HX CBOMCTBAa. B3anmHoe
PACIIOJIOKEHNE OKPYKHOCTH M npsAMoin. KacarenbHas U cekyas K OKPYKHOCTH.
OkpyXHOCTb, BNHCaHHas B yroi. BnucanHas © onucaHHas OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronbHuku. IlapamnenorpamMm, ero npu3Haku M cBoucTsa. YacTHble
cllydayd IapajuiesorpaMmoB (IIPSIMOYTOJIBHHUK, poMO, KBaapaT), UX HpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOWCTBA W IPU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus meauansbl. lleHTpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue nMHAM TPEYTroNbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHuKa.



[Tomobue TpeyroapHUKOB, KOdbhdumment mnomodbus. [IpusHakum momgoOus
TPEYrojabHUKOB. [I[puMeHeHne nogo0us Mpu peieHny MPaKTUYeCKUX 3a]1ad.

CpolicTBa 1miomaneit reomerpuueckux ¢uryp. DopMynbl s IUIOIIAA
TPEYrojbHUKa, MapajienorpamMmma, pomOa W Tpaneruu. OTHOIICHHE TUIONIaIeH
MOJI0OHBIX QUTYP.

Boluucnenue miomnanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa npu pemieHUn
MPAKTUYECKUX 3a/au.

CuHycC, KOCHMHYC, TaHF€HC OCTpPOro ymia MPsSMOYTOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTOHOMETpUUYECKHE (PYHKIIUH
yroB B 30, 45 u 60°.

BrnincanHble M LEHTpaJbHBIE YIVIBI, YIOJd MEXIY KAacaTeIbHOW U XOPIOH.
VYmbel  Mexay  XopaamMu M CEeKyllMMH. BrnucanHble U ONMCAaHHBIC
YeTBIPEXYTOJIbHUKU. B3auMHOEe pacrnoiiokeHue JByX OKpyxkHocTeil. Kacanwue
okpyxHocTeil. OO1ue KacareabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemrenne TpeyrosbHUKOB. TeopemMa KOCMHYCOB M TEOpPEMa CHHYCOB.
Pemenue mnpakTUYeCKHX 3a4ad C MCIHOJb30BAHMEM TEOPEMBI KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nogodus. [logodre COOTBETCTBEHHBIX AJIIEMEHTOB.

Teopema 0 mpPOU3BEACHUU OTPE3KOB XOpA, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBAJPATE KacATEIbHOM.

Bekrop, gnuHa  (MOmylb)  BEKTOpa, COHANpPABIEHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO ~ HAINPABIICHHbIE  BEKTOPbI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAIMKM HAJl BEKTOpamMu. PasnolkeHue BEeKTopa Mo JBYM
HEKOJUTMHEapHbIM BekTOopaM. KoopauHarel BekTOpa. CKalsipHOE MNPOU3BENCHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOXKICHUS JUIMH U YTIIOB.

JlexkapTOBbI KOOPJAMHATHI HA INIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHU
B KOOpJMHATax, MepeceyeHue OKPYKHOCTEH M MpsAMbIX. MeTo KOOpAUHAT U €ro
MIPUMEHCHHUE.

[IpaBribHBIE MHOTOYrOJbHUKHM. [[nMHAa OKpyXHOCTH. IpamycHas wu
paauaHHas Mepa yria, BBIYMCIEHUE JJIMH JyT OKpykHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.



JIBMKEHUST TUIOCKOCTH W BHYTPEHHUE CHUMMETpun (uryp (djaeMeHTapHbIC
npeacrasienus). [lapannensHeiii nepeHoc. [ToBopor.



IINTAHUPYEMBIE  PE3VYJIbBTATbBI OCBOEHUsI ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJabTaTbl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca
«l'eoMeTpus» XxapaKkTepU3yrOTC:

1) narpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M  HACTOSIIEMY POCCUHCKOU
MaTeMaTHK{, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHHUSM  POCCHMCKUX
MAaT€MaTUKOB U POCCHMCKOM MAaT€MaTUYECKOW IIKOJbI, K MCIOJIb30BAHUIO ITUX
JIOCTHKEHHUM B IPYTHX HayKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O05I3aHHOCTEN TpaKJaHWHA U peau3alii €ro
opaB, MPEICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHH, MpOLELyp I'paxAaHCKOro oOuiecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKJIEHUIO STUYECKHUX MPOOJIeM, CBSI3aHHbIX
C MPaKTUYECKHUM IIPUMEHEHUEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaXXHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHLIUIOB B AEATEIBHOCTH YUYEHOTO;

3) TpyaoBoe BOCIIMTAHHUE:

YCTAHOBKOW Ha AaKTHUBHOE YYacTHE€ B PELICHUH MPAKTUYECKUX 3adad
MaTEMaTHYECKOM HAlpPaBICHHOCTH, OCO3HAHMEM BAXXKHOCTH MAaTEMaTHYECKOIo
o0pa30oBaHusl Ha MPOTSKEHUM BCEH KU3HU JUIsSl YCIEIIHOW MpogecCHOHATbHOM
NESTENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUAYAJIbHON TPACKTOPUU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTENH;

4) acTeT4ecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K  OMOIIMOHAIILHOMY W 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCcKUX OOBEKTOB, 3a/ad, pPELICHWH, pacCyXIeHUN, YMEHHUIO BHJIETh
MaTeMaTU4YeCKre 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'O MO3HAHUA:

OpPHUEHTAlMEed B JCATEIBHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOliecTra, MOHUMAHMEM MaTeMaTHUYeCKOW HayKd Kak cdepbl YeloBeYeCKOi
NEATENbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUMMOCTH JUISI Pa3BUTHUS LHUBWIN3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHUKH M MaTeMaTU4YECKOM KyJbTYpOU Kak CPEICTBOM



MO3HAHHUS MHpPA, OBJAJCHHEM IMPOCTEHUIINMHU HABBIKAMU HCCIEA0BATEIbCKOM
NEATEIbHOCTH;

6) ¢usuueckoe BocnmUTaHHME, (POPMHPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBHOTO 0JIATOMOTYYUsA:

TOTOBHOCTBIO TPUMEHSATh MATEMATHUUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBBS,  BEIEHHMS  30pOBOro  oOpaza JKU3HU  (3I0pOBOE  IUTAHWUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXa, peryinsapHas Qunueckas
aKTUBHOCTbH), C(POPMHUPOBAHHOCTHIO HaBbIKa pPedUICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO e MpaBa IPYroro 4eJI0BeKa;

7) IK0JIOTM4YeCKOe BOCIIUTAHME:

OpHUEHTAIME HA TPUMEHEHUE MATEMAaTUUYECKUX 3HAHUW JIJI peIIeHUs 3aja4
B 00JIACTM COXPAaHHOCTU OKpYXKAroIIeHd Cpesbl, IJIAHUPOBAHUSI TMOCTYIKOB H
OLIEHKM HX BO3MOXHBIX IOCIEACTBAM JJISI OKPYXXAIOIIEH Cpeabl, OCO3ZHAHUEM
7100aJIBHOTO XapaKTepa SKOJIOTHUYECKUX MTPOOIEM U MyTeH UX PEIICHUS;

8) ajanTanmus K M3MEHSIOIIUMCS YCJIOBUSAM COLHUAJIBLHON U NMPUPOITHOM
cpelnbl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBHSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCA Y JAPYTUX JIOfeH, MpUOoOpeTarb B COBMECTHOW JESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMITIETEHIIMHU U3 ONbITA JPYTHUX;

HEOOXOMUMOCThIO B  (DOPMUPOBAaHMM HOBBIX 3HAaHWA, B TOM YHCIIC
(bopMyIUpOBATh UICH, TIOHSTHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHHSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JC(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYK)  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYyallMI0 KaK BbBI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTHUPOBATH
IIPUHUMAEMbIC pEIIeHUs] W JEHCTBHS, (OPMYIHPOBAaTh W OIICHUBATH PHUCKH H
MOCJIEeNCTBHS, POPMUPOBATH OIIBIT.

METAHNPEIMETHBIE PE3VYJ/IBTATBI
Ilo3HaBare/ibHbIC YHHMBEpPCAJIbHbIE Y4eOHBIC 1eiiCTBUA

ba3oBble JJornyeckue aeicTBuA:
e BBUIBJSITh U XapaKTEPU30BaTh CYLUIECTBCHHBIE NMPU3HAKU MATEMaTHYECKUX
OOBEKTOB, TOHSTUN, OTHOIICHUN MEXAy NOHATUAMH, (DOPMYyIHUPOBATH
ONpEAENEHUs]  TOHATUWA, YCTAHABIMBATH  CYUIECTBCHHBIM  IMPHU3HAK



KJIaCCU(UKAIIMU, OCHOBaHUS NS OOOOIIEHUS W CPAaBHEHUS, KPUTEPUU
POBOJMMOIO aHAJIN3a;

BOCIIPUHUMAaTh,  (OPMYJIHPOBATH U  NIPeoOpa30OBBIBATH  CYKICHUS:
yTBEpAMUTEIbHBIE M OTpULATEIbHbIC, €JUHUYHBIE, YacTHblE U 0OIIue,
YCIIOBHBIE;

BBISIBIATh ~ MAar€MaTM4YeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeunsi B (aKkTax, MAHHBIX, HAOMIONCHHUSIX M YTBEPXKICHUSX,
Mpeagaratb KPUTEPUU ISl BBISIBICHHS 3aKOHOMEPHOCTEN M POTUBOPEUHIA;
JeNlaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUEHUH, YMO3AKIIFOUEHUH 110 AaHAJIOTUH;

pa30upaTh J0Ka3aTeabCTBA MAaTEMATUUYECKUX YTBEPXKACHUN (MPSIMBbIE U OT
IPOTUBHOI0), MPOBOJUTh CAMOCTOSATEIBHO HECIOXKHBIE JOKa3aTebCTBA
MaTeMaTU4eCcKUX (akToB, BBICTPAUBATh APIYMEHTALMIO, MPUBOAUTH
OpUMEPbI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS,
BbIOMpaTh CcHoco0 pelleHus y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEIIEHUS, BHIOMpaTh HaumboONee MNOAXOMAMUNA C YYETOM
CaMOCTOSATENIbHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBarejnLCKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEIOBATENLCKUI HMHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh BONPOCH, (PUKCHUPYIOIIME MPOTUBOpPEUHE, MPOOIIeMY,
CaMOCTOSATENILHO YCTAaHABJIMBATH WCKOMOE W JIaHHOE, (HOPMHUPOBATH
TUTIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UIINI0, MHCHHE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECIIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHKUE IO YCTAHOBICHUIO 0COOCHHOCTEN
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOI;
CaMOCTOATENLHO (POPMYIUPOBATH 00OOIEHUS W BBIBOJIBI MO PE3yiabTaTam
IPOBEIEHHOTO HAONIONEHUS, WCCICAOBAHMS, OICHUBATh JOCTOBEPHOCTH
NOJTyYEHHBIX PE3YJITATOB, BHIBOJIOB U 0000IICHMIA;

MIPOTHO3WPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIIBUTATH
IPEJITOJIOKEHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanuei:

BBISBJIATh HEAOCTATOYHOCTh W W3OBITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIUMBIX ISl PEIICHUS 3a/1a9H;

BBIOMpaTh, AaHAJIU3HPOBATh, CHCTEMATHU3HPOBATh M HHTEPIPETUPOBATH
“H()OPMAIIHIO Pa3INYHBIX BUAOB U (DOPM IIPEACTABICHNS,

BBIOMpATh (GopMy TIpeAcTaBICHUS WHOOPMAIIMM W WLTIOCTPUPOBATH
pelraeMble 3aaud  CXEMaMH, JIuarpaMMaMH, HWHOW Tpadukod H HX
KOMOHHAIIUSIMU,



OLICHMBATh HAAEKHOCTh HH(POpPMALUU MO KPUTEPHSIM, NPEIIOKEHHBIM
yUUTENEM WIH CPOPMYJINPOBAHHBIM CAMOCTOATEIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUAMHU
U LEJISIMU OOILEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHUs
3a]1aui, KOMMEHTHPOBATh MOTyUYE€HHBINA PEe3yNbTaT;

B X0/I€ 00CYX/I€HHsI 3a7aBaTh BOIIPOCHI M0 CYLIECTBY OOCYk IAEMOU TEMBI,
poOJieMbl, pelaeMoi 3a/laui, BbICKA3bIBaTh WUJIEW, HAIIEJICHHbIE HA MOUCK
pElIeHUs, COIMOCTaBISATh CBOM CYXIEHUS C CYXICHUSMU JPYyTrHX
YYaCTHUKOB JUayiora, oOHapyXHBaTh PAa3IMYUE€ U CXOJCTBO IMO3ULUH, B
KOPPEKTHOU (popMe (hopMyIHpOBaTh pa3HOIIACUS, CBOM BO3PAXKEHHUS;
IPEJCTaBIATh pe3yabTaThl pelieHus 3aJauu, HKCIEPUMEHTA,
UCCIIEZIOBAaHUS, IPOEKTA, CAMOCTOATEIHLHO BBIOMPATh (POPMAT BBHICTYILIICHHS
C YY€TOM 3a/1a4 NPE3EHTAUUU U OCOOEHHOCTEN ayIUTOPUU;

MOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMAaHAHOW U UHIMBUIYaIbHOU
paboThI MPU PEeIICHUH YYEOHBIX MaTeMaTHYECKHUX 3a/1a4;

OPUHUMATh 11€JIb COBMECTHOM AESTENbHOCTH, IJIAHUPOBATh OPraHU3alLUIO
COBMECTHOM paboOThl, pacnpenensiTb BHUIBI paldOT, JI0roBapUBaThCH,
o0cyXkaarTh MPOIECC U Pe3yabTaT padoThl, 0000IAaTh MHEHUSI HECKOIbKHUX
JIFOJICH;

y4acTBOBAaTb B TIPYIIOBBIX (opmax padoTel (0OCykaAeHHS, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BBITIOJIHITH CBOIO YacTh PabOTHI
U KOOPAMHUPOBATH CBOM JEHUCTBUS C JAPYTMMH 4YIEHAMHU KOMAaH/IbI,
OLICHMBaTh KaueCTBO CBOETO BKJIaJa B OOLIMH HPOAYKT MO KPUTEPHSIM,
chOopMyIMPOBAaHHBIM YUYACTHUKAMU B3aUMOJICHCTBUSI.

PerynsiTuBHbIC YHHMBEpCalbHbIe YU4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IIJIaH, aJITOPUTM pElIeHUs 3aaadyu (Uiau ero
4acTh), BBIOMpATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIMXCS PEeCypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh M KOPPEKTUPOBATH
BapHAaHTHI PEIICHU ¢ y4€TOM HOBOW MH(POpPMAIUH.

CaMOKOHTPO/Ib, SMOIIHOHAIbHBIA HHTEJICKT:

BJIaACTDH criocodbaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IMpoHcCCa U pe3yjibTaTa
peHICHUA MaTeMaTU4eCKOM 3aJa4u,



e TMPEIBUAETH TPYZHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PELICHUH 3a1a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB,
HalIeHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEM;

e OLEHMBATb COOTBETCTBUE PE3YJIbTATA NEATECIBHOCTH IIOCTABICHHOW LIEJIA U
YCIIOBUSIM, OOBSICHSATh NPUYMUHBI JOCTHXKEHUSI WJIM HEJOCTHKEHHS LENH,
HAXOAUTh OUIMOKY, TaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJ/IBTATBI

K xoHmy oOyuenus B 7 kJjacce o0OydarOIIMIACS TIOMYYUT CIEAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacrio3naBarh WM3ydeHHBIE TEeOMETPUYECKHE (UTYPBI, OMPENCTsATh WX
B3aMMHOE pACIIOJIOKEHUE, M300pakaTh TE€OMETPUYECKHEe (QUTYpPHI, BBIMOIHAITH
YEPTEeKHU 10 YCIOBHIO 3a1ayd. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIWYWHBI.
Pemrate 3a1aun Ha BBIYUCIIEHUE JIJIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henare TpyOyr0 OIEHKY JMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peanbHON KU3HHU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznnuarh pa3Mepbl 3THUX
00OBEKTOB MO MOPSKY BETUYUHBI.

CTpouTh 4epTeX M K FTEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCsi NpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATH
NPU3HAKKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/ay.

[IpoBOIUTH JIOTUYECKUE PACCYKIECHHS C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTbCsi NpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEIMaHbl, MPOBECAEHHOM K  TUIOTEHY3€  MOPSMOYTOJIBHOIO
TPEYTrOJbHUKA, B PEIIEHUH T€OMETPUUECKUX 3aa4.

OrnpenensaTe NapauieIbHOCTh MPSMbBIX C TOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT
¢ HUMU ceKymasd. OnpenensaTe napajuieJbHOCTh MPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSTHUM OT TOYEK OJIHOM MPSIMOU 10 TOYEK JIPYTOU MPSIMOM.

Pemats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTE BBIYKCICHUS W HAXOAWTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 33Ja4ax C HCIOJb30BAHUEM CyMMBbI YIJIOB
TPEYTrOJIbHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEPEeCEYEHNN JIByX MapajulelbHbIX NPsAMBIX CeKyuled. Pemars npaktudeckue
3a7]a4 HA HAXOXKJICHUE YITIOB.

Brnanerb MNOHATHEM T€OMETPUYECKOTO MECTAa TOUEK. YMETh ONPEAEIATh
OMCCEKTPHUCY yIvla U CEPEIMHHBIN MEPIEHIUKYISP K OTPE3KY KaK reOMETPUUYECKHE
MECTa TOYEK.



DopMyIUpPOBATH OMNPENCIICHUS OKPY>KHOCTH M Kpyra, XOpIbl U JHaMETpa
OKPY’KHOCTH, TIOJIb30BaThCSA UX CBOMCTBAMU. YMETh MPUMEHATh 3TH CBOMCTBA IIPU
pEelIEHNH 3aau.

Brnagete moHsATHEM ONMMCAHHOW OKOJO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. llomp3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TPEYTOJIbHHUKA I[EPECEKAIOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYISPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJHOM TOUKE.

Brnaaeres noHsiTHEM KacaTelbHOM K OKPYXXHOCTH, IMOJb30BaTHCSI TEOPEMOU O
NEPNEHIUKYISIPHOCTH KacaTeJIbHOW M pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonb30BaTbCst TPOCTEHIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
UX IIPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MOMOILIBIO HUPKYIA U
JIMHEUKH.

K xonimy oOydenuss B 8 kJjacce oOydarouuicss TOJYYUT CIEAYIOIIUE
PEAMETHBIE PE3YJIBTATHI:

Pacnio3HaBarh OCHOBHBIE BHJbl UYETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
MOJIB30BaThCS UX CBOMCTBAMM IIPU PEUICHUU T€OMETPUUYECKHUX 3a]1a4.

[IpuMeHsTH, CBOMCTBA TOYKM NEPECEUEHUS MEIUAaH TPEyrojbHUKa (LIEHTpa
Macc) B pEUICHUH 3aau.

Branety noHsATHEM CpeAHEN JIMHUM TPEYroJIbHUKA U TpaIelyu, TPUMEHSITh
MX CBOMCTBA NpPHU PELIEHUM TeOMETpUYEeCKUX 3anad. [losmb3oBarbecs Teopemoi
dazeca ¥ TEOPEMO O MPONOPLIMOHAIBHBIX OTPE3KAX, HIPUMEHATh UX JJIs PELICHUS
MPAKTUUYECKUX 3a]1a4.

[IpumeHsTh NpU3HAKK MOA0OUS TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBarbest Teopemoit Iludaropa myis pemieHuss TeOMETPUYECKUX U
npakTu4eckux 3anad. CTpOUTh MATEMATHYECKYI0 MOJENIb B MPAKTUYECKHUX
3a7]a4ax, CaMOCTOSITEIIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBL.

Bnagetp mnoHsATHSIMH CHHyCa, KOCHHYCa M TaHI€HCAa OCTpPOrO yIja
OPSAMOYTOJIBHOTO TPeyrojbHUKa. [101b30BaThCsl STUMH MOHATHAMU JJIS PELICHUS
NPaKTUYECKUX 3a/1a4.

Boruucisats (pa3auvHbIMUA CIOCOOAMU) TUIONIA/Ib TPEYTOJIbHUKA U TUIONIAIH
MHOTOYTOJIbHBIX ~ Guryp (MONB3ysACh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[TpuMeHSTh OTy4YeHHBIE YMEHUS B IPAKTUYECKUX 3a7a4aXx.

Brnagete MNOHATHUSIMH BIHMCAHHOTO W LEHTPAJbHOTO yIVia, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIJIaX, yIaX MEXy XopAaMu (CEKYyIIUMU) U YIJIe MEXITY
KacaTeJIbHOW M XOPAOW NIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.



Branete MOHATHEM OMMCAHHOTO YETHIPEXYTOJIbHHKA, MIPUMEHSATh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOIbHUKA IIPU PELICHUU 3a]1a4.

IIpuMeHATh NOJy4EHHbIE 3HAHMS HA NPAKTHKE — CTPOUTHh MaTeMaTHYECKUe
MOJIEH JJI 33]a4 PEaJbHON KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C NPUMEHEHUEM IMOJ00MS W TPUTOHOMETPUHU (IOJIb3YSACh, IJ€ HEOOXOAMMO,
KaJIbKYJISITOPOM).

K xoniy oOydenuss B 9 kJjacce oOydarouuics TOJYYUT CIEAYIOIIUE
peIMETHBIE Pe3YJIbTaThI:

3HaTh TPUTOHOMETpPUUYECKHE (QYHKIMH OCTPBIX YIVIOB, HAXOIUTh C HX
MOMOIIBI0 PA3JIMYHbIE 3JIEMEHTHI MPSAMOYTIOJIBHOIO TPEYroJdbHUKA («peueHue
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaxomuTh (C TOMOIIBIO KAJIBKYIIATOPA) JIUHBI
U YIUIbl JJ11 HETAOJIMYHBIX 3HAYCHUH.

[Tonp30oBaTbest popMysnaMy NMPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISl HAxXOXKJIECHHUS COOTHOIICHHH MEXAy TPUTOHOMETPHYECKUMU
BEJIUYMHAMM.

Hcnonb30Barh TEOPEMbl CHHYCOB U KOCHUHYCOB JJIs HAXOXKJEHUS PA3THMUHbIX
AIIEMEHTOB TPEYTOJbHUKA («pPEIIEHUE TPEYroJbHUKOBY»), MPUMEHATh HX IpHU
pELICHUY T€OMETPUUECKUX 3aad.

Bnagers moHsTHSMH — npeoOpa3oBaHHUA ~ MMONOOUSA, COOTBETCTBEHHBIX
AIeMEHTOB MOoA00HKIX Guryp. [Tonp30BaTbes cBOMCTBaAMU MOA00US MPOU3BOJIBHBIX
¢buryp, yMmMeTb BBIUMUCIATH JJIMHBI M HAXOAWTh YIIbl Yy MNOAOOHBIX QULYp.
[IpumeHnsaTh cBoiicTBa MOAOOMS B MPAKTUYECKHX 3a7adax. YMETb HPHUBOJUTH
MpUMEPHI TOJIOOHBIX PUTYDP B OKPYKAIOIIEM MUPE.

ITosp30BaTbCsl TEOPEMaMM O MPOU3BENCHUH OTPE3KOB XOP[, O IPOU3BEACHUHU
OTPE3KOB CEKYIIHX, O KBaJAPaTe KacaTeIbHOM.

[Tonb30BaTbcsi BEKTOpAMH, MOHUMATh WX T€OMETPUYECKUA U (PU3NUYECKUUN
CMBICJ, TMPUMEHATh HMX B PEIICHUH TeOMETPUYECKUX U (U3MYECKHUX 3aj]ad.
[IpuMeHATh CKAJIIpHOE IPOU3BEACHUE BEKTOPOB JUIsl HAXOXKACHUS JJIMH U YTIIOB.

[Tonp30BaTbcsi METONOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSATH €ro B
PELICHUHY T'€OMETPUUECKUX U IPAKTHYECKUX 3aad.

BianeTe NOHATHSAMHM INPABWIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI TyTHM OKPYXXHOCTH M PaJMaHHON MEphl yIila, YMEThb BBIYHUCIATH IUIOLIAAb
Kpyra u ero yacteil. [I[puMeHsTh noay4eHHbIE YMEHHS B IPAKTHYECKUX 3aa4ax.

Haxomuth ocu (MM LEHTPbI) CUMMETPUM (UTYyp, TPUMEHSTH IBHXKECHHS
MJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh MOJSy4YEHHbIE 3HAHMS HA NMPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JJIA 3a7a4 PeajgbHON KU3HU U IIPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS



C TPUMEHEHHEM TOA00US W TPUTOHOMETPUUECKUX (GYHKIUN (TIOJB3YSCh, TIE
HEO0OX0UMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IIVTAHUPOBAHUE

7 KIIACC
KosnvecTBo yacoB JIeKTPOHHbIE
HaumenoBanue
Ne (undgposbie)
pasjiesioB U T€EM Kontpoasubie | IIpakTuyeckue
n/n Bcero o0pa3oBare/ibHbIEC
NpOrpamMmel paboTnl padoThI
pecypchbl
[Ipocrenmmue
reoMeTpUuYecKue
UTYPBI U X
® vy P bubmorexa [IOK
1 CBOMCTBA. 14
https://m.edsoo.ru/7f415¢e2e
N3mepenne
F€OMETPUYECKUX
BEJIMYMH
bubmuoreka [IOK
2 T 22 1
PEYTOTLHHKH https://m.edsoo.ru/7f415¢e2e
[TapannensHble
3 psIMbIE, CyMMa 14 | bubmmnorexa [IOK
yIJIOB https://m.edsoo.ru/7f415e2e
TPEYToJIbHUKA
OKpYy>XHOCTb U
4 KpYL. 14 1 bubmmnorexa [IOK
I'eomeTpuyeckue https://m.edsoo.ru/7f415e2e
HOCTPOEHUS
IToBTOpEHUE, BuG 10K
nonuoreka
4 1
> 0606H£GHHG https://m.edsoo.ru/7f415¢e2e
3HaHUUN
OBUIEE
KOJIMYECTBO YACOB 68 4 0

[10 ITPOT'PAMME




8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanue
(uu¢posbIe)
n/ | pa3genaoB H TeM Bcer | Kourpoawsnbt | Ilpakruyecku
oOpa3oBareJibHbIE
n NporpamMMel 0 e padoTsbI e padoThbI pecypen
bubnmuoreka IIOK
1 YeThIpE€XyToIbHUKI 12 1 https://m.edsoo.ru/7f417el
8
Teopema Daneca u
Teopema o
MPOMOPIIMOHAIIEHBI bubmmorexa [IOK
2 15 1 https://m.edsoo.ru/7f417¢el
X OTpe3Kax, 9
oI00OHBIE B
TPEYTOTBLHUKH
IInomans.
Haxoxnenue
IR (01160 (S7 bubmuoreka [IOK
3 TPEYTOJILHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJTBHBIX 8
buryp. [Tnomaan
MOJOOHBIX (HUTYD
Teopema ITudaropa bubmuoreka [IOK
4 Y HadaJia 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPUU 8
Vsl B
OKPY>KHOCTH.
Brnucannsie u
OITMCAHHBIE bu6muoreka LIOK
5 YEThIPEXYTOJIbHUKHI 13 1 https://m.edsoo.ru/7f417¢1
. KacarenbHurie k 8
OKPY>KHOCTH.
Kacanue
OKpY>KHOCTEH
MoBropeue bubaunoreka [IOK
6 ’ . 4 1 https:/m.edsoo.ru/7f417el
0000111eH1E 3HAHUI 9
OBIIEE KOJIMYECTBO
YACOB IIO 68 6 0
I[TPOTPAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE

HaumenoBanue

Ne (uu¢posbie)
pa3fe/ioB u TeM Konrtpoabnbie | IlpakTuueckue

n/n Bceero oOpa3oBareJibHbIE
NpOrpamMmel paboTel padoThI

pecypcebl

Tpuronomerpusi.
Teopemel

1 KOCHHYCOB H 16 | bubmuotrexa LIOK
CHHYCOB. https://m.edsoo.ru/7f41al2¢
Pemienne
TPEYTOJIbHUKOB
[IpeoOpazoBanue
nogoous.

2 MeTtpuueckue 10 1 buGmorexa [IOK

p https://m.edsoo.ru/7f41al2¢
COOTHOIIICHUS B
OKPYXHOCTH
bu6moreka [IOK
3 B 12 1
CKTOPHI https://m.edsoo.ru/7f41al2¢
JexapToBbl
4 KOOPAUHATHI Ha 9 1 bubmorexa HOK
PA https://m.edsoo.ru/7f41al2¢
TJIOCKOCTH
[IpaBusibHbIE
MHOTOYTOJTLHUKH.
Jmnaa
5 OKDVIKHOCTH 1 2 bubnnoreka [IOK
Py https://m.edsoo.ru/7f41al2¢
IO KpyTa.
Brruucnenue
Ioniaaen

6 JIBrokeHUS 6 bubnmoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2¢c
[ToBTrOpenue,

7 0000meHwue, . ) bu6moreka [IOK
cHUcTEeMaTHu3aIus https://m.edsoo.ru/7f41al2c¢
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I1O 68 6 0

[NPOI'PAMME




YUYEBHO-METOINYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUISI VAEHUKA

1. Teomerpus: 7 — 9. YueOHuk nus oOmeoOpazoBarenbHbIX yupexnaenuid. / JI.C.
AranacsH, B.®. bytyszos, C.b. Kamomies, O.I'llo3nsx, UU. KOmguna. / M.:
[Ipoceewenune, 2020 — 384 c.: ui.

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

1. Teomerpus: 7 — 9. YueObHuk mis oOmeoOpasoBarenbHbIXx yupexaeHuit. / JI.C.
ArtanacsH, B.®D. byryszos, C.b. Kamomues, O.I'llo3nsax, U.U. Opuna. / M.:
[Ipocsemenune, 2020 — 384 c.: ni.

2. T'eomerpus 7 — 9 Kitacchl: 3a/1a4 Ha TOTOBBIX yepTexax ais noarotosku k 'MA u EI'D
/ 2.H. banasin. — PoctoB-Ha-Jlony: M3narensctBo «Denukey», 2019

3. Teomerpus. 7 xmacc. CamoctosrenbHble paboT. Temarnueckue TecThl. TecThl IS
npoMexyTouHor arrectanuu. CrpaBounuk. Pabouass terpaas / @.®. Jleicenko, C.1O.
KymnaOyxoBa. — PocroB-Ha-Jlony: U3narensctBo «Jlernon», 2020

4. Teometpus. 7 xnacc. KontponbHbie uzmeputenbibie Matepuansl / JI.I. Myxun, A.P.
PszanoBcknii. — M.: U3narenscTtBO «OK3ameny», 2019

5. Uzyuenue reomerpuu B 7, 8, 9 kiaccax: MeTon. pekomMeHaauuu: K. s yuutens /
JI.C.Atanacsn, B.®.byty30B, I0.A.I'ma3zkoB u ap. - M.: IIpocsemenue, 2011.

6. Maremaruueckue Kpy»Kku B mkoiie. 5-144 c. — (LlIkonpHble onuMIuab).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://fg.resh.edu.ru,

https://edu.skysmart.ru/



https://nsportal.ru/,

https://infourok.ru/.






