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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi kak OJWH W3 OCHOBHBIX Pa3AEiOB IIKOJbHOM MATEMATHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHMM M  B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[€eHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS MPOBOJAUTD
JIOKAQ3aTeIbHbIC PACCYKIAECHHUS, CTPOUTH JIOTUYECKAE YMO3AKIIFOUEHHUS, T0KA3hIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHUusT «OT MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
dbopmyIMpoBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpr0 u3ydeHuss T€OMETPUM SBJISETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA TPU PEIIEHUH KaK MATEMATHYECKUX, TAK W MPAKTHUYECKHUX 3aaady,
BCTpPEYAIONIMXCSI B peajgbHOM >ku3HM. OOydaromuiics MODKEH HayYUThCS
OTIPEJICIUTh TEOMETPUUECKYIO (DUTYpPY, OMHUCATh CIOBAMH JIAHHBIA UYEpPTEXK WIH
PUCYHOK, HAWTH IUIONIA/b 36MEJIBLHOTO YYaCTKa, pACCUYUTATh HEOOXOAUMYIO JIUHY
ONTOBOJIOKOHHOTO KaOeysi wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpPAasi, BIUMCIMUTEIbHAS JMHHUS B U3YYCHHU T€OMETPHMU.
[Ipu pemeHun 3amad MPAKTUYECKOTO XapaKTepa OOYYaIOIIUNCS YYUTCS CTPOUTH
MAaTEMATUYECKUE MOJEIM PEaJbHbIX JKU3HCHHBIX CHUTyallMd, IPOBOIUTH
BBIUHCJICHUS U OLICHUBATh aJICKBATHOCTh MOJIYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO TOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMH Yy4EeOHBIMU
npeaMeTaMy, MOTUBUPOBATh UCIIOIL30BaTh ONMPEICIICHUS] T€OMETPUUECKUX PUryp
W TIOHATHUM, IEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TeXHUKEe. OTH CBA3W HauOoyiee SpPKO BUAHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckne cooTtHomeHus», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOUYAET CIEAYIONINE OCHOBHBIC DPAa3fIeiibl

conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue



FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBBl ~KOOpAMHATHI Ha  IJIOCKOCTH,
«BexTope», «JIBrmxeHus miaockoctuy, «lIpeodpazoBanus mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orsoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henelnw0), B 8 kiacce — 68 yacoB (2 vaca B Heseno), B 9

KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsiMasi, OTPE30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajuiebHOCTh U IEPIEHIUKYISIPHOCTD MIPSMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJIS M JIMHEWKU. TpeyroyibHHK.
Bricota, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBIE M  PAaBHOCTOPOHHHUWM  TpPEyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
BnentHue yriel TpeyroJbHUKA.

[IpssmMoyrosibHbIN  TpeyroibHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJBHOTO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIBHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OoJiblIeH CTOPOHE TPEyroJbHUKA.
[lepnenaAuKyIISIp ¥ HAKJIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoicTBa. B3ammHoe
pacIoNoKEHUE OKPYKHOCTU M IpsiMor. KacarenbHas U ceKymiass K OKpY>KHOCTH.
OkpyXHOCTb, BIIHCAaHHAas B Yroi. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC



YerpipéxyronpHuku. llapamnenorpamm, ero npusHaku U cBoucTBa. YacTHele
cillyyau MapajiesorpaMMoB (NMPSAMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKH U
cBoricTBa. Tpamerus, paBHOOOKas Tpamelus, e€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Meton yaBoenust Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tomgobue TpeyrodbHUKOB, Kod(duiueHt mogodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumMeHeHne mogo0us MpU pelIeHnH MPaKTUIECKUX 3a/1ad.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl A IUIOLIAAM
TpeyrojbHHUKa, MHapaierorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IIOLaAeH
Nno100HBIX (uUryp.

Beruncnenue mioniasied TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemenun
IIPaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yTrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJECTBO. TpuroHomerpuueckue (GyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOM M XOPIOW.
Yriel  Mexay ~XopJaMM M CEeKyIUMMH. BrmcaHHble W ONMCAaHHbBIE
YETBIPEXYTOJIbHUKHA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHoctei. Kacanue
OoKpykHOCTeH. OOI1I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTHuecKMx 3adad4 C MCIOJIb30BAaHUEM TEOPEMBI KOCHUHYCOB H

TEOPEMBI CUHYCOB.



[IpeoOpazoBanue mogoous. [lomodre COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTe KaCaTEIbHOM.

Bektop, anmHa  (MOIylb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nokeHune BEKTOpa IO IBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKalspHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKACHUS JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, EPECEUCHUE OKPYKHOCTEH M MPSAMbIX. METOJl KOOPIAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKH. JInmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yria, BBIUMCIEHUE JUIMH IyTr OKpykHocTel. Ilmomans kpyra,
CEKTOpa, CErMEeHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (GUryp (3iemMeHTapHbIe

npenacrasienus). [lapamnensHsiil nepenoc. [ToBopor.



INJIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHMUS ITPOI'PAMMBbI
YYEBHOI'O KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHMUA
JIMUHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS IPOrpaMMbl  y4eOHOrOo Kypca
«I"eomeTpus XapaKTEpU3yIOTCS:

1) narpuoTHYecKoe BOCIMTAHME:

MpPOSIBJICHWEM HHTEpeca K TMPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MAaTEMATUKH, [IEHHOCTHbIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTMX HayKax M MPHUKJIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH TpaKJIaHUHA U peanu3allui ero
npaB, TMPEJACTABICHUEM O MaTeMaTUYECKHMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYXKIACHHUIO TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C MPAKTHYECKUM TPUMEHEHUEM JOCTHKCHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPITBHO-3TUYECKUX MPUHIIUIIOB B IEATEIILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTME B PEIICHUWU MPAKTUUYECKUX 3aJad
MaTEMaTUYECKON HAINPaBJICHHOCTH, OCO3HAHHEM BAXXHOCTH MATEMATUYECKOTO
o0Opa3oBaHMsI Ha MPOTSHKEHUHM BCEM JKMU3HU NJis yCHEIHOM NpodeccruoHanbHOU
JEATEIBHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUIYAIbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIHMOHATBHOMY M 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYKIECHUM, YMEHHUIO BHUIETH

MAaTCMAaTUICCKNUEC 3aKOHOMCPHOCTHU B UCKYCCTBC,
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S) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

OpUEHTaUMel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOIiecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UYeI0BEUYECKOI
NESTEIbHOCTH, ATANOB €€ Pa3BUTHs U 3HAYMMOCTHU JJIS Pa3BUTHUS LMBWIN3ALINY,
OBJIAZICHUEM SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOW KyJIbTYpPOW KaK CpeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBBbIKAMHU HCCIIEI0BATEIbCKON
NESITEIIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIATONOIYYHsI:

TOTOBHOCTBIO IPUMEHATH MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUSA  3A0pPOBOro  oOpa3a KU3HM  (310pOBOE  IIUTAaHMHE,
cOaaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjsipHas (Qu3nueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, MNPU3HAHUEM CBOETO
IIpaBa Ha OIINOKY U TAKOT'O K€ IIpaBa IPYroro 4eJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTaluel Ha MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUMN I PEIIeHUs 3a7ay
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenpl, IIAaHUPOBAHMUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXKAIOLIEH Cpenbl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHUs;

8) aganTanusi K U3MEHAIIUMCS YCJOBHAM COLMAIBHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YEpPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJeH, MpuoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWWA, B TOM YHCIE

bopMyIMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE



panee

HECU3BCCTHBIX, OCO3HaBaTb I[e(i)I/II_[I/ITBI COOCTBEHHBIX 3HAHUU u

KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE PAa3BUTHE;

CITOCOOHOCTBIO OCO3HaBaTb CTpCCCOBYIO CUTyaluLo, BOCIIpPUHHUMATDb

CTPECCOBYIO CHUTYyallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTUPOBATH

NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (OPMYIHpPOBATH M OILEHUBATH PUCKU U

IHOoCJICACTBHA, (I)OpMI/IpOBaTI) OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBHH

ba3oBble Jiornueckue AeMcTBUA:

BBIIBISITh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIE NMPHU3HAKH MATEMATHYECKHUX
OOBEKTOB, TOHATUWA, OTHOLICHUW MEXIy NOHATHUAMHU, (POPMYIUPOBATH
ONpENENICHUs]  NOHATHW, YCTAHABIMBATH  CYIIECTBEHHBIA  NPHU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS JJsi OOOOILIEHHS M CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh,  (OpMyIHpoBaTb M  IPeoOpa3OBbIBATh  CYKICHUS:
yTBEpIAUTENIbHbIE U OTpULATENIbHbIE, €IMHUYHbIC, YacTHbIE U O0OIlIue,
YCIIOBHBIE;

BBIABJIIT ~ MAT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYMsT B (aKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
IpeuIaraTb KpUTEPUU ISl BBISIBIICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNI;
JeJaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEIYKTHBHBIX H
WHIYKTUBHBIX YMO3AaKIIOUECHUHN, YMO3AK/IIOUEHUH 110 aHAJIOTHH;

paz0OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBLHO HECJIOXHbIE J0Ka3aTeIbCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATh APTYMEHTALUIO, MPHUBOJIUTH

IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;



e BpIOMpaTh CHOCOO pemieHus ydeOHOW 3agau (CpaBHMBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoNee MNOAXOMSANMN C Y4ETOM
CaMOCTOSATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

® 1ICMOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEILCKUNA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHE, MpPoOIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh KMCKOMOE M JIlaHHOE, (POPMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

® IMPOBOJUTH IO CAMOCTOSITEBHO COCTABICHHOMY IUJIAHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

® CaMOCTOSITENIbHO (OPMYIHPOBATh OOOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCICAOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

® T[POrHO3MPOBATH BO3MOKHOE PA3BUTHE IIPOIECCA, a TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

® BBISBIATH HEIOCTATOYHOCTh W U3OBITOYHOCTH WH(GOPMAIMH, IaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a1a4H;

e BBIOUpATh, AaHAJIU3UPOBATH, CUCTEMATU3UPOBATH UM HWHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BpIOMpaTh (GOpMy TpencTaBieHus WHOOPMAIMM W  WIIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIMSIMU;

® OIICHMBATHh HAMEKHOCTh HHGOPMAIMU TIO KPHUTEPUSM, MPEIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

10



® BOCIPUHUMATH B (HOPMYITUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSMU
U LEJISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PCHHS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEelICHUs
3a/1a4v, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3yJIbTaT;

e B Xx07€ 00CYXXJEeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOI TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKJIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KMBATh pa3IMyue M CXOJCTBO IMO3ULMUH, B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;

® TPEACTaBIATh  pPE3YyJAbTaThl  PEIICHUSA 3aa4u, IKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEIBHO BBIOUPATh (DOPMAT BBICTYIUICHUS
c yu€TOM 3aj]a4 Npe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

® [IOHUMATh M WCIIOJIH30BATh MPEUMYIICCTBA KOMAHHOW ¥ WHIWBHUIYATbHON
paboOTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

® [IPUHUMATH 1IE€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATH OPTraHU3AIIUIO
COBMECTHOW pabOThl, pacnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

® y4YacTBOBaTh B TPyNmoBbIX ¢opmax padboTel (00CyX)aeHus, OOMEH
MHEHHUSIMH, MO3T'OBBIC IITYPMBI M JPYTHE), BHITIOJHATH CBOIO YaCTh PaOOTHI
U KOOPIAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIUN MPOAYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeicTBUS
Camoopranusanus:

® CaMOCTOSITENILHO COCTaBIATH IUJIaH, alTOPUTM pEUICHHs 3a1add (WIH €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOIINXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHPOBAThH

BapUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(MOpMAIUK.
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CaMOKOHTpOJIb, 3MOIII/IOH2UILHLII71 HHTCJJICKT:

® BJIAJCTHb crocodaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLECCa U PC3ysibTaTa
PCIICHUA MaTEMaTHYE€CKOM 3aJa4u,

¢ IIPCABUACTD TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTD IIPpU pCHICHUHN 3a1a4U,
BHOCUTb KOPPCKTHBBI B ACATCIBHOCTL Ha OCHOBC HOBBIX O6CTO$IT€J'IBCTB,
Haﬁ,ﬂeHHLIX OIHI/I6OK, BBIAABJICHHBIX pr,ZIHOCTeI\;I;

¢ OOCHHUBATb COOTBCTCTBUC PC3yjibTaTa ACATCIBHOCTU IIOCTaBJICHHOM OcJnu 1
YCIIOBUAM, OOBSICHATH IMPUYXHBbI JOCTHXCHHA WJIM HCOAOCTHIKCHHUA IICIIH,

HaXOIUTb OI]II/I6Ky, AaBaTb OLCHKY HpI/IO6pCTéHHOMy OIIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K xkoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

Pacno3naBaTh M3yde€HHBIE TE€OMETPUYECKUE (UTYpPBI, OMNPEACIsITh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEpPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb TpyOyr0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYWH TMPEIMETOB B
peanbHOM JKM3HM, pPa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl ITHX
O0OBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4epPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MPU3HAKHU M CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB P PEIICHUH 3a]1a4.

[IpoBOAUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJb30BAHUEM TE€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJbHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIMaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MIPAMOYTOJBHOIO

TPCYT'OJIbHUKA, B PCHICHUU I'COMCTPUUCCKUX 3a/Ia4.
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Onpenensats NapawieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMH cekyuias. OnpenensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOU MPSIMOU.

Pemate 3a1aun Ha KJjeT4aTol Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHHUS
VIJIOB B TEOMETPUYECKMX 3a/ladax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHUH JBYX MApAJUIEIbHBIX MPSAMBIX CEKyled. Pemare mnpakThudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OHMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MeCTa TOYEK.

@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTHU M Kpyra, XOpAbl U JIAaMeETpa
OKPYKHOCTH, IIOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPU
peneHny 3aaa4.

Brnagers MoOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXXHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaTbes (akTamMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bianerp noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIb30BAaTHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, TTOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JINHEUKH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,

MOJIb30BaThCS UX CBOMCTBAMHU IIpu pCHICHNH I'COMCTPHUICCKHX 3a/1a4.
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[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUEHMs] MEIWaH TPEyrojbHUKa (LEHTpa
Macc) B PEIICHUH 3a/1ay.

BraneTe noHsATHEM CpeIHEN JMHUM TPEYTrOJIbHUKA U TPANELUH, IPUMEHITh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dajieca 1 TEOPEMON O IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUYECKHUX
3a1ay.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagete DOHATHSMU CHUHYyca, KOCHMHYCa W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ (uryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIia, HCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMMCAHHOIO YETBHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCIECHUS
C NpPUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (MONB3YSICh, A€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce oOydaroIIMHCA TMOJIYYUT CIEIYIOIINE

MIPEAMETHBIE PE3YIBTATHI:
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3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAXOIUTh C UX
NOMOILBIO PAa3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue
MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISTOPA) JUTMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUA.

[Tonb3oBaThcs popMyliaMH MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM I HAXOXJICHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB ISl HAXOXKIEHUS Pa3INYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnanets moHsTHSMH — npeoOpa3oBaHHMS — TOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. [Tonb30BaThCS CBOMCTBAMU MO100US MPOU3BOIBHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBOICTBA TOJOOMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
IpUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tosp30BaTECS TEOPpEMAMU O NMPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHMMATh MX TCOMETPUYECKUM U (PUBHUCCKHI
CMBICII, TIPDUMEHSATh WX B PEHICHUU TEOMETPUYECKUX U (DU3NYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonp30BaThCd METOJOM KOODAMHAT HaA IUJIOCKOCTH, IPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MTPAKTUYECKUX 3a/1aY.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbl yIJia, YMETh BBIYUCIATH IUIOLIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3a]jadax.

Haxonuth ocu (Wim TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsATh MOJy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUe

MOACIIN AJIA 3aJa4 peaﬂbHOﬁ JKU3HU U IPOBOANTH COOTBCTCTBYIOIIUC BBIYHUCIICHUA
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C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (TOJB3YSICh, TIE

HEOO0XOMMO, KaJbKyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosmn4ecTBo yacos JJIEKTPOHHBIE
HauMeHoBaHMe pa3iesioB u (ungposbie)
Ne n/m Konrpoabnsie IIpakrnueckue
TeM MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchbl
[Ipocreiimme reomeTpudecKue
burypel ©W UX CBOMCTBA. ” bubnuoreka HOK
N3mepeHne reoMeTpuuecKux https://m.edsoo.ru/7f415e2e
BEJTUYHH
bubnuoreka [HOK
2 TpeyronbHuKN 22 1
https://m.edsoo.ru/7f415e2e
[TapautenbHbIe IpsIMBIE, ” . bubnuoreka HOK
CyMMa YIJIOB TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
A OKpy»XHOCTb 17§ KpYT. " . bubnuoTteka HOK
['eomeTpuueckue NoCTpoeHUs https://m.edsoo.ru/7f415e2e
< [ToBTOpEHUE, 00o001eHne A . bubnuoreka [HOK
3HAHUUI https://m.edsoo.ru/7f415e2e
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OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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8 KUIACC

KosnuecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB H (undposbie)
Konrpoasnsie IIpakTruyeckue
n/n TeM MPOrPaMMbl Bcero oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bubanoreka LHOK
1 YeTbIpEXYTrOJIbHUKU 12 1
https://m.edsoo.ru/7f417e18
Teopema daneca n Teopema o
bubnmuoreka [HOK
2 MPONOPLUHUOHANIBHBIX OTpe3Kax, 15 1
https://m.edsoo.ru/7f417e18
N0100HBIE TPEYTOJIbHUKU
[Tmomank. Haxoxnenue
3 IJIOAJEH TPEYTrOJbHUKOB U ” . bubnuoreka HOK
MHOTOYTOJIbHBIX buryp. https://m.edsoo.ru/7f417e18
[Tnomaau nono6HIX Guryp
A Teopema Iludaropa m Hauana 0 . bubnuoreka HOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
s Vbl B OKPY>KHOCTH. 3 . bubmmoreka [HOK
BrnucanHble W ONHMCaHHBIE https://m.edsoo.ru/7f417e18
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YEThIPEXYTOJIbHUKHU.
KacarenpHple K OKpPYXHOCTH.

Kacanue okpyxxHocrei

[ToBTOpEHUE, 000011eHE

3HAHUU

OBUIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68

bubimoreka HOK
https://m.edsoo.ru/7f417e18
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9 KUIIACC

KosnuecTBo yacon JJIeKTPOHHBIE
HauMeHoBaHuMe pa3iesioB H (undposbie)
Ne /i Konrpoabubsie IIpakruyeckue
TeM NPOrPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThI patéoTbI
pecypchbl
Tpuronomerpus. Teopemsl
bubanoreka HOK
1 KOCHHYCOB 151 cCuHycoB. 16 1
https://m.edsoo.ru/7f41al2c
Peuienne TpeyroibHUKOB
IIpeo6pazoBanme moao0wus.
bubnuoreka [HOK
2 Mertpuueckue cootHomenus B 10 1
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubnuoreka [HOK
3 Bexkrtopsr 12 1
https://m.edsoo.ru/7f41al2c
A JlekapTOBbBI KOOpAWHATHI Ha 9 . bubmmoreka [HOK
IJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBusnbHbIE
bubamoreka HOK
5 MHOT'OYTOJIbHUKH. Jlinaa 8
https://m.edsoo.ru/7f41al2c
OKPY’)KHOCTM U IUIOLIA[b
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Kpyra. Brruncnenne

Iomaaei
bubamoreka HOK
6 JIBM>KEHUS TIJIOCKOCTH 6
https://m.edsoo.ru/7f41al2¢c
. IToBTOpEHUE, 000011IeHHE, . bubmmoreka LHOK
CHUCTEMAaTHU3alusI 3HaHUN https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O 63

I[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosauvecTBo yacoB JieKTpoHHbIe HU(pPOBHIE
Ne Jlara
Tema ypoka Kourpoabnubsie IIpakTHueckmne o0pa3oBaTe/bHbIE
n/m Bceero U3Y4YEeHUS
padoThI padoThI pecypchl
[Ipocrenmue
bubnuoreka I[HOK
F€OMETPUUECKUE 1
https://m.eds00.ru/8866b724
0OBEKTBI
5 MHOroyroJibHUK, . bubmmorteka I[HOK
JIOMaHast https://m.eds00.ru/8866cbba
CMmexHbIe u . bubanoreka I[HOK
BEPTUKAJIbHBIE YTJIbI https://m.eds00.ru/8866¢5c0
A CMmexHbIe u . bubanoreka IHOK
BEPTUKAJIbHBIE YTJIbI https://m.edso0o.ru/8866c7be
CMmexHbIe u .
BEPTUKAJILHBIC YTJIbI
6 CmexHbie nu 1
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BCPTHKAJILHBIC YIJIbI

CMexHbIE u
BEPTUKAJILHBIE YTJIbI
CMexHbIE u

BCPTUKAJIbHBIC YIJIbI

10

N3mepenue
JIMHENHBIX u
VIJIOBBIX  BEJIMYMH,
BBIUMCIICHUE

OTPE3KOB U yTJIOB

N3mepenue
JIMHEMHBIX u
VIJIOBBIX  BEJIMYUH,
BBIUMCJICHHUE

OTPE3KOB H yTJIOB

bubnuoreka I[HOK
https://m.edsoo.ru/8866c3ea

11

N3mepenue
JIMHEWHBIX "
YIJIOBBIX  BEJIWYMH,

BBIYHCJIICHHUC
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OTPE3KOB U yIJIOB

N3mepenue

JTIAHEWHBIX 51
12 VIJIOBBIX  BEJIMYUH,

BBIYUCJICHUE

OTPE3KOB U YIJIOB

[Tepumerp u
3 IJIOIA/Ib duryp,

COCTaBJICHHBIX u3

NPSIMOYTOJILHUKOB

ITepumerp u

TJIOIIAb duryp,
14

COCTaBJICHHBIX u3

NPSIMOYTOJILHUKOB

[IoHsiTve O paBHBIX

TPEYTOJbHUKAX u

bubanoreka HOK
15 IIEPBUYHBIE
https://m.edso0o.ru/8866ce80
MpeACTaBICHUS 0

paBHBIX QuUrypax
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Tpu IpHA3HAKa

Bubnmoreka LTOK

16 PaBCHCTBA https://m.edsoo.ru/8866d1fa

TPEYTOJIbHUKOB

Tpu TpU3HaKa BubnuoTeka LHOK
17 PaBCHCTBA https://m.edso00.ru/8866d34e

TPEYTOJbHUKOB

Tpu lpu3HaKa bubnmnoreka LHOK
18 paBCHCTBA https://m.edsoo.ru/8866e01e

TPEYTOJIbHUKOB

Tpu MpHA3HAKa
19 paBeHCTBA

TPEYTOJbHUKOB

Tpu MpHA3HAKa
20 paBeHCTBA

TPEYTOJbHUKOB

Tpn [Ipr3HaKa bubnanoreka LHOK
21 paBeHCTBA https://m.edsoo.ru/8866e88e

TPEYTOJbHUKOB
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22

[Ipu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX

TPCYTOJIbHUKOB

23

24

[Ipu3Haku paBeHCTBa
NPSIMOYTOJIBHBIX

TPCYT'OJIBHUKOB

CBOHMCTBO MEIHMaHBI
PSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MIPOBEIEHHOU K

TUIIOTEHY3€

bubnnoreka

LIOK

https://m.edsoo.ru/8866e9ec

25

26

CBOMCTBO MeOUAHBI
MPSIMOYTOJILHOTO
TPEYTOJbHHKA,
MIPOBEIEHHOU K
TUIIOTEHY3E
PaBHOOCApEeHHBIE W
PaBHOCTOPOHHUE

TPEYTOJIbHUKN

bubmmoreka

I[HOK

https://m.edsoo.ru/8866d6fa
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[Ipu3Haku

- CBOMCTBA bubanoreka LHOK
paBHOOEIPEHHOTO https://m.eds00.ru/8866d880
TPEYroJIbHUKA
[Ipu3Haku
CBOMCTBa bubanoreka LHOK

28 PaBHOOEAPEHHOTO https://m.edso0.ru/8866d880
TPEYroJIbHUKa
[Ipu3Haku
CBOICTBA bubanoreka LHOK

» PaBHOOEAPEHHOTO https://m.eds00.ru/8866e26¢
TPEYroJIbHUKa

20 Hepasencrsa
reOMETpUHn
HepaBeHnctra bubnuoteka [HOK

o reOMETpUU https://m.edsoo.ru/8866e3a2

- HepasenctBa
TEOMETPUHN

29




33

34

35

HepasenctBa B

T€OMETPUU

[IpssMOyTONIBHBIN
TPEYTOJIbHUK C
yraom B 30°
[IpssMOyTONIBHBIN
TPEYTOJIBbHUK c

yriioM B 30°

bubnnoreka LHOK
https://m.edsoo.ru/8866eb22

36

KontponbsHas padota
1o TEMe

"TpeyronpHuku"

bu6anoreka LHOK
https://m.edsoo.ru/8866ecbc

37

38

[TapaiutenbHbIe
MpsIMBIE, 150.

CBOMCTBA

[TsaThIid [OCTYyJIaT

EBxima

bubnuoreka I[HOK
https://m.edsoo.ru/8866ef64

39

Hakpecr nexanme,

COOTBCTCTBCHHBIC H

30

bubanoreka HOK
https://m.edso00.ru/8866f086




OJTHOCTOPOHHUE
yIibl, 00pa30BaHHBIC
npu  T[epeceucHun
HapauIeTbHBIX

NPSMBIX CEKyIIEH

HaerCT JICKaImue,

COOTBCTCTBCHHBIC H

OJIHOCTOPOHHUE

40 yTJIbl, 00pa30BaHHbBIC
npu nepeceyeHnH
napasuiesIbHbIX
MPSAMBIX CEKYILEU
Hakpect nexamue,
COOTBETCTBEHHbIE H
OJIHOCTOPOHHUE

41 yIJibl, 00pa30BaHHbIE

Ipu NepECCUCHUUA
mapauICIIbHBIX

MPSAMBIX CEKYLIEH
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42

43

Hakpecr nexamue,
COOTBETCTBEHHBIE H
OJIHOCTOPOHHUE
yIibl, 00pa30BaHHBIC
npu nepeceueHuu
napajieIbHbIX

IPSAMBIX CEKYLIEN

Hakpect nexamue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHHUE
yTJIbI, 00pa30BaHHbBIC
npu  TMepecedyeHun
napauIeTbHBIX

MPSMBIX CEKYILEU

bubanoreka LHOK
https://m.edso00.ru/88661f3b0

44

[Tpu3znax
MapajuieIbHOCTH
MPSIMBIX yepes
PaBEHCTBO

pACCTOSIHUAN OT TOYEK
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OJHOM MOpsIMOM 10

BTOPOM NPSIMOM

[Ipu3nak

napajuIeIbHOCTH

IPSIMBIX yepes
45 pPaBEHCTBO

pPacCTOSIHUI OT TOYEK

OOHOM TPSIMOM IO

BTOPOM IPSIMOM

Cymma YTJIOB bubnuoteka HOK
40 TPEYroJIbHUKa https://m.eds00.ru/8866f630

Cymma yTJI0B bubnuoteka [HOK
Y TPEYroJibHUKa https://m.edsoo.ru/8866f8ba

Buemnue YTJIbI bubnuorteka LHOK
* TPEYroJIbHUKA https://m.edsoo.ru/8866faSe
49 Bnemnue YIJIBI

TpPEYroJIbHUKa
50 KontponwsHas pabora bubmmoreka [HOK

33




o TEeMe https://m.edsoo.ru/8866febe
"[TapamienpHble
npsIMbIE, cymMMa
YTJIOB
TpeyrojbHUKa"
OKpY’>KHOCTb, XOPIbI
bubnuoreka I[HOK
51 U Juaamerp,  ux
https://m.eds00.ru/88670800
CBOICTBA
. KacarenbHas K bubmmoteka I[HOK
OKPY>KHOCTH https://m.edsoo.ru/88670e9a
OKpyX HOCTb,
53
BIIMICAHHAsI B yTOJ
OKpyX HOCTb,
54
BIMICAHHAsI B YTOJ
I[lonsstue o I'MT,
bubmmoreka I[HOK
55 MIPUMEHECHHUE B
https://m.edso0.ru/8867013e
3a/1auax
56 [Tonstue o I'MT, bubanoreka [HOK

34




57

IMPUMCHCHUC B

3agadax

buccekrpuca u
CEpEIUHHBIN
MEPIICHAUKYJIAP Kak
r€OMETPUUECKUE

MECTa TOYCK

https://m.edsoo.ru/88670508

58

OKpyX HOCTb,
oTIFICaHHAs OKOJIO

TPEYrOJIbHUKA

bubanoreka LHOK
https://m.edsoo.ru/88670a62

59

60

61

OKpyX HOCTb,
oTMICaHHAas OKOJIO

TPEYTOJIbHUKA

OKpyX HOCTb,
BIIMCAHHAS B
TPEYTOJIbHUK
OKpyX HOCTb,
BIIMCAHHAS B

TPEYTOJIBbHUK

bubnuoreka I[HOK
https://m.edso00.ru/8867103e

35




[Ipocreimme 3agauun

bubnnoreka LHOK

62
Ha IIOCTPOEHUE https://m.eds0o.ru/88671188
63 [Ipocrenmue 3amadn bubnnoreka HOK
Ha MOCTPOCHUE https://m.eds00.ru/886712d2
KonTtponbsHas padota
1o TeMe
64 "OKpyKHOCTh 51 bubnuotexa HOK
KpYT. https://m.eds00.ru/88671462
['eomerpuueckue
noctpoeHus"
IToBTOpEHUE u
0000IIIEHNE 3HAHUU
bubanoreka LHOK
65 OCHOBHBIX IOHATUU H
https://m.eds00.ru/886715b6
METON0B Kypca 7
KJjlacca
66 Hrorosas bubmmoreka I[HOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/886716ec
[ToBTOpEHUE u
67

0000IIIEHNE 3HAHUI

36




OCHOBHBIX TOHATUH U
METOJIOB  Kypca 7/

KJ1acca

68

[ToBTOpEHUE 51
00001IIeHNe 3HAHWA
OCHOBHBIX IOHSTHI U
METOJNO0B Kypca 7

KiIaccCa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68

37

bubanoreka LHOK
https://m.edsoo.ru/886719bc




8 KUIACC

Kouu4yecTBO 4acoB

JJIeKTPOHHBbIE LHM(pPOBHIE

Ne Mara
Tema ypoka Kontpoasnbie IIpakTHueckne 006pa3oBaTe/bHbIC
n/n Bcero U3yYEeHUA
padéoTbI padoThI pecypchl
. [Tapannenorpamm, ero . bubmoreka [HOK
IPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671af2
5 [Tapaiuteniorpamm, ero . bubnuotexa [HOK
IPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671cal0
3 [Tapayuteniorpamm, ero . bubnuoteka [HOK
NPU3HAKU U CBOWCTBA https://m.edsoo.ru/88671ca0
YacTtHbie ciy4dau
napajijieJIorpaMMoB
bubnuoreka I[HOK
4 (IpAMOYTONBHUK, 1
https://m.edsoo.ru/88671dea
poMO, KBazpaT), HuX
MIPU3HAKU U CBOMCTBA
s YacTHble clIy4yau . bubnnoreka [HOK
napasuieJiorpaMMoOB https://m.eds00.ru/88671{20
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(IpAMOYTONBHUK,
poMmO, KBagpar), HX

IIPU3HAKU U CBOMCTBA

YacTHbIe ciy4yau
napasuieJiorpaMMoB
bubanoreka LHOK
6 (MIpAMOYTONBHUK,
https://m.edso0o0.ru/8867209¢
pom0, KBazpar), HX
IIPU3HAKH U CBOMCTBA
bubnuoreka I[HOK
7 Tpanenus
https://m.edsoo.ru/88672358
PaBHoOOKas u
bubnuoreka I[HOK
8 PSAMOYTOJIbHAS
https://m.edsoo.ru/8867252¢
Tpanenuu
PaBHoOoKas u
bubmmoreka I[HOK
9 PSIMOYTOJIbHAS
https://m.eds00.ru/88672858
Tpanenuu
0 Meton YABOCHUS bubmmoreka I[HOK

MeINaHbI

https://m.edsoo.ru/88672b14




[lenTpanbHas bubnnoreka HOK
a CUMMETPUS https://m.eds0o.ru/88672b14
KontponbHas pabota
. - - bubanoreka LHOK
https://m.edsoo.ru/88672c9a
"YeTbIpEXYroJbHUKHN "
Teopema @aneca wu
TeopeMa 0 bubnuotexa HOK
b IIPOIIOPLUHOHAIBHBIX https://m.edsoo.ru/8867337a
OTpe3Kax
Cpennss JIUHUSA bubnuoteka LHOK
4 TPEyroJbHUKA https://m.edso0.ru/88672e0c
Cpennsis JIMHUA bubmnoreka LHOK
b TPEYroJIbHUKa https://m.edso0o.ru/88672f38
Tpaneuus, e€ cpeaHss bubnuoteka HOK
o JUHUSA https://m.eds00.ru/88672358
Tpaneuws, e€ cpenuss bubnuoreka LHOK
v JUHUSA https://m.edsoo.ru/88673064
18 [IponopunoHanbHbIE bubnuoteka [HOK

40




OTPE3KH https://m.eds00.ru/88673794
19 [IponoproHanbHbIE bubnnoreka HOK
OTPE3KH https://m.eds00.ru/88673794
-0 [enTp Macc B bubanoreka LHOK
TPEYTOJIbHUKE https://m.edso00.ru/886738fc
” IToxoOuHbIE bubmnoreka LHOK
TPEYroJIbHUKU https://m.edsoo.ru/88673a78
Tpu IIpU3HAaKa
bubanoreka LHOK
22 moxo0us
https://m.edso0.ru/88673bae
TPEYTOJbHUKOB
Tpu MpU3HaKa
bubanoreka LHOK
23 TOI00Ms
https://m.edso00.ru/88673d52
TPEYTOJbHUKOB
Tpu MpU3HaKa
bubmmoreka I[HOK
24 moaoous
https://m.eds00.1ru/8867400e
TPEYTOJIbHUKOB
Tpu IpU3HaKa
25
IO 00MS
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TPEYrOJIbHUKOB

26

27

[Ipumenenune
moaoous npu
pelIeHun

NPAKTHYCCKHUX 3aj1a4
KonTtponsHas pabota
mo teme '"llomoOHbIE

TPEYTrOJbHUKHU"

bu6anoreka LHOK
https://m.edsoo.ru/8867445a

28

CBoiicTBa IUIOIIACH

FeOMETPUIECKUX

¢uryp

bu6anoreka LHOK
https://m.edsoo.ru/886745fe

29

dopMyIibl JUTS
IJIOIIA TN
TPEYTrOJIbHUKA,

mapajuicjiorpamma

bubnuoreka I[HOK
https://m.edsoo.ru/88674860

30

DopMyIIbl TS
TUIOII AN
TPEYTrOJIbHUKA,

napaiesiorpaMma

bubnuoreka I[HOK
https://m.edsoo.ru/88674a22
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31

32

33

34

35

36

DopmyIsl IS
IIOIA AN
TPEYTOJIbHUKA,
napajuienorpaMma
DopmyIsl IS
IJIOIIA N
TPEYTOJIbHUKA,
napajiesorpaMma
DopMyIsl U1
IJIOIIA A
TPEYTOJIbHUKA,

napaiesiorpaMmma

Brruncienue
IUIOIIAEN  CJIOKHBIX
duryp

[Tnomaaun duryp Ha
KJIeT4aToi Oymare

[Imomann 1OmOOHBIX

buryp

bubnnoreka LHOK
https://m.edsoo.ru/88674a22

bubanoreka LHOK
https://m.edsoo.ru/88675288

bubanoreka LHOK
https://m.edsoo.ru/8867542c

bubnuoreka I[HOK
https://m.edsoo.ru/88674¢e78

bubmmoreka I[HOK
https://m.edsoo.ru/8867473¢
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[Imomagn 1MOIO00HBIX

37
duryp
3agaun c
bubnnoreka LHOK
38 MPAKTUYECKUM
https://m.eds00.ru/88675558
COJIepKaHUEM
3amaun c
bu6anoreka LHOK
39 MIPAKTUYECKUM
https://m.eds00.1ru/88675684
coJiepyKaHHEM
Pemenne 3amau ¢
40 TTOMOIIEIO MeToAa bubmmorteka I[HOK
BCIIOMOTaTeJIbHOU https://m.edso00.ru/88674f90
TLJTOIA TN
41 KouTtponbsHas pabota bubnuoteka [HOK
o teme "Ilnomans" https://m.eds00.ru/8867579c
" Teopema Iludaropa u bubnuoreka [HOK
e€ MpUMEHEHHE https://m.eds00.ru/88675918
53 Teopema Iludaropa u bubnuoteka [HOK

€€ IPUMEHEHUE

44
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44

45

Teopema Iludaropa u
€€ NPUMEHEHUE
Teopema Iludaropa u

€€ MPUMEHEHUE

bubnnoreka LHOK
https://m.edsoo.ru/88675abc

46

47

48

Teopema Iludaropa u

€€ IPUMEHEHUE

Onpenenenue
TPUTOHOMETPUUECKHUX
byHKUIMNA OCTpPOTO
yTJia MPSMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIIECHUSI B
PSIMOYTOJIbBHOM
TPEYTOJbHUKE
OcHOBHOE
TPUTOHOMETPUUECKOE

TOXIACCTBO

bubanoreka LHOK
https://m.edsoo.ru/88675d32

bubanoreka HOK
https://m.edsoo.ru/88675f44

49

OcHOBHOE
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TPUTOHOMETPHYECKOE

TOXIECTBO
OcHOBHOE
50 TPUTOHOMETPUYECKOE
TOXIECTBO
KonTtponsHas pabota
<1 no Tteme '"Teopema . bubnuotexa HOK
[Mudaropa u nHauana https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHUH"
Brniucanueie 151
LUEHTPaJbHBIE  YTJIbI,
bubnuoreka I[HOK
52 yToJ MEXKTY
https://m.edsoo.ru/8al1415b2
KacaTeJIbHOMN 151
XOpaoHu
Brniucanueie 151
[EHTPAJIbHbIE  YTJIbI,
bubanoreka HOK
53 yTomn MEKTY
https://m.edsoo.ru/8a141940
KacaTeJIbHON 151
XOpaou

46




Bnoucansabie u

HCHTPAJIBbHBIC YTJIbI,

54 bubanoreka LHOK
yroJ MEXTY
. https://m.edsoo.ru/8al41b34
KacaTeJabHOMI u
XOpaou
Yrabl MEXTY
55
XOpJIaMHU U CEKYIIUMU
Yrabl MEXTY
56
XOpJlaMH U CEKYITUMU
Brmcannsie u
ONHCaHHBIE
< ) bubmmorteka I[HOK
YEThIPEXYTOJIbHUKU,
https://m.edsoo.ru/8al140f86
150:¢ MpU3HAKU u
CBOMCTBa
Brmcannsie u
ONUCAaHHBIE
) buGmmoreka [HOK
58 YETBIPEXYTOJIbHUKH,

ux IIPU3HAKH u

CBOMCTBA

https://m.edsoo.ru/8al416d4

47




Bnoucansabie u

ONMCAaHHbIC
bubnnoreka LHOK
59 YETBIPEXYTOJIbHUKH,
https://m.edsoo.ru/8al416d4

UX  TpPU3HAKU |

CBOMCTBa

[IpumeHeHue CBOWCTB

BIIMCAHHBIX u

OTIMCaHHBIX
60 YETHIPEXYTOJIbHUKOB

npu pelieHuu

r€OMETPUYECKHUX

3aaa4

[IpumeHeHue CBOWCTB

BITMCAHHBIX u

OTMCAHHBIX
61 YEThIPEXYTOJIbHUKOB

npu pelieHuu

reOMETPUYECKHUX

3asa4y
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Bzaumuoe

pAacIoNIo’KEHNE  JIBYX

bubnnoreka LHOK

0 OKPY>KHOCTEH, oOiue https://m.edsoo.ru/8al1410a8
KacaTeJIbHbIE
Kacanue bubGmmoreka LHOK

. OKPY>KHOCTEM https://m.edsoo.ru/8al1410a8
KontponsHas pabota
no Tteme "YTriel B

64 OKPYKHOCTH. bubmoreka HOK
Briucanusie 151 https://m.edsoo.ru/8al41c88
OMMCaHHbIE
YEThIPEXYTOJIbHUKA"
[loBTOpEHNE
OCHOBHBIX MOHSATUU U

65 METOJIOB KypCOB 7 U 8 buomorexa HOK
craceos, oBoGIeHHE https://m.edsoo.ru/8al41ddc
3HAHUU

66 IToBTOpEHUE buGmoreka [HOK

OCHOBHBIX TIOHATUU U

https://m.edsoo.ru/8al41efe
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METO/I0B KypcoB 7 U 8
KJIacCoB, 000O0IIeHHE

3HAHUHN

67

68

Hrorosasg

KOHTpPOJIbHasA padboTa

[loBTOpEHNE

OCHOBHBIX TOHSTUU U
METOJ0B KypcoB 7 U 8
KJIacCoOB, 0000IIeHNE

3HAHUHN

bubnuoreka [HOK
https://m.edsoo.ru/8al42368

bubnuoreka I[HOK
https://m.edsoo.ru/8al420ac

OBILIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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9 KUIIACC

Koaun4yecTBO 4acoB

JJleKTpOHHbIe HuGpoOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTHueckne 006pa3oBaTebHbIC
n/n Bcero U3yYeHUA
patéoTbI padoThI pecypchl
Onpenenenue
. TPUTOHOMETPUYECKUX . bubnuotexa [HOK
bynkuuii yrios ot 0° https://m.edsoo.ru/8al424bc
1o 180°
DopMyIbl
2 1
IPUBEACHUS
bubanoreka IHOK
3 Teopema KOCHHYCOB 1
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bubanoreka [HOK
5 Teopema KOCHHYCOB 1
https://m.edsoo.ru/8al42dS5e
bubnmnoreka I[HOK
6 Teopema cuHyCcOB 1

51
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Teopema cuHyCOB

NPUMEHEHUE TEOpEM

8 Teopema cuHyCOB
HaxoxnaeHnue JUTMH
bubnuoreka [HOK
9 CTOPOH U  BEIUYUH
https://m.edsoo.ru/8a1430b0
YTJIOB TPEYTOJLHUKOB
10 Pemenue bubanoreka I[HOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8al42ac0
. Penienue bubmmoteka I[HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8al42acO
. Penienue bubmmoteka I[HOK
TPEyTOJILHUKOB https://m.edsoo.ru/8al42ac0
3 Pemrenue bubanoreka IHOK
TPEYTOJILHUKOB https://m.edsoo.ru/8al42ac0
[IpakTnueckoe
bubanoreka [HOK
14 IIPUMEHEHUE TEOPEM
https://m.edsoo.ru/8al42c3c
CUHYCOB U KOCHHYCOB
[IpakTrnueckoe
15

52




CHMHYCOB U KOCHMHYCOB

16

Kontponbnas pabota
mo Tteme '"Pemenue

TPEyroJIbHUKOB"

bubmmoreka [HOK
https://m.edsoo.ru/8al4392a

17

18

19

ITonsaTue 0
npeoOpa3oBaHUU
IT0JI00Ms
CoOTBETCTBEHHBIC
DJIEMEHTHI IIOJOOHBIX
uryp
CooTBeTCTBEHHBIE

DJIEMEHTHI TMOJIOOHBIX

¢uryp

bubnuoreka I[HOK
https://m.edsoo.ru/8al43ab0

bubnuoreka I[HOK
https://m.edsoo.ru/8al43de4

20

Teopema 0
MPOU3BEICHUN
OTPE3KOB xopn,
TeopemMa 0
ITPOU3BEICHUU

OTPE3KOB  CEKYIIHX,

bubanoreka [HOK
https://m.edsoo.ru/8al4406e

53




TeOpEMa O KBagparc

KacaTeJIbHON

Teopema 0

POU3BEICHUU

OTPE3KOB Xopa,

TeopeMa 0 bubnuoteka [HOK
2! IIPOU3BEACHUN https://m.edsoo.ru/8al441a4

OTPE3KOB  CEKYIIHUX,

TeopeMa O KBajpare

KacaTeIbHON

Teopema 0

IPOM3BEICHUHT

OTPE3KOB Xopa,

TeopeMa 0 bubmoreka [HOK
> MPOU3BEACHUN https://m.edsoo.ru/8al1442da

OTPE3KOB  CEKYIIHUX,

TeopemMa O KBajJparte

KacaTeJIbHON
23 [Ipumenenue Teopem bubnuoteka [HOK

54




B pelieHuu
FEOMETPUUYECKUX
3aaa4

https://m.edsoo.ru/8a143106

[Ipumenenue TeopeM

B peLIeHUH bubnnoreka HOK
4 r€OMETPUYECKUX https://m.edsoo.ru/8al443fc
3azaq
[IpumeHenne TeopeM
55 B penmeHnn bubnuoteka [HOK
reOMETPUYECKUX https://m.edsoo.ru/8a144578
3a/a4y
KoHnTtponbHas pabota
1o TeMe
"[IpeobpazoBanue
y N bubmmnoreka [HOK
Merprccre https://m.edsoo.ru/8al447a8
COOTHOILICHHSI B
OKpY>XHOCTH"
27 OmnpeneneHue buonuoreka IHOK
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28

29

30

31

BEKTOPOB.
Pu3nyecKuit 151
r€OMETPUUECKUH

CMBICJI BEKTOPOB

Cnoxeunue u
BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa

Ha 9uCJI0

Cnoxenne u
BBIUUTAHHUE BEKTOPOB,
YMHOXEHHUE BEKTOpa

Ha 9uCJI0

Cnoxxenue "
BBIUYMTAHUE BEKTOPOB,
YMHOXKEHHUE BEKTOpa
Ha YUCJIIO

Paznoxxenne BekTOpa
1o JIBYM

HCKOJIUIMHCAPHBIM

https://m.edsoo.ru/8a144960

bubanoreka I[HOK
https://m.edsoo.ru/8al44a8c

bubanoreka IHOK
https://m.edsoo.ru/8al44d52
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BEKTOpaM

32

33

34

35

36

Koopnunatel BekTopa

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, ero
MIPUMEHEHUE JUISt

HaXOXACHHUA OJIMH H

YIJIOB
CxkansgpHoe
IIPOU3BEICHUE
BEKTOPOB, €ro
MIPUMEHECHUE JUTSL

HaXOoKJACHUS JUIMH U
YIJIOB

Pemenue 3amau c
IMOMOIIBI0 BEKTOPOB
Pemenne 3amau ¢

IMOMOIIBIO BEKTOPOB

bubnnoreka [HOK
https://m.edsoo.ru/8al44tbe

bubnuoreka I[HOK
https://m.edsoo.ru/8al14539c¢

bubnuoreka I[HOK
https://m.edsoo.ru/8al4550e

bubnmoreka I[HOK
https://m.edsoo.ru/8al44c3a

bubanoreka [HOK
https://m.edsoo.ru/8al458c4
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[Ipumenenue

BEKTOPOB TUIS
V7 penieHus 3a1a4y
buzuku
Kontponbnas pabota bubnnoreka [HOK
38 o Teme "BekTopsr" https://m.edsoo.ru/8a145b08
JlexapToBbI
39 KOOpJIMHATHI TOUYEK Ha
MJIOCKOCTH
40 YpaBHeHUE IPAMOI brooreia HOK
https://m.edsoo.ru/8al145c48
41 YpaBHeHUE IPAMOI
YpaBHeHue bubmmoreka [HOK
2 OKPY>KHOCTH https://m.edsoo.ru/8al4635a
Koopaunatel  TOYEk
nepeceyeHus bubnuoreka [HOK
43 OKPY>KHOCTH u https://m.edso0.ru/8a146620
IPSAMOMN
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Meron KOOpAMHAT

npu pEIICHUH
44 r€OMETPUYECKHUX
3a/ay, MPaKTHUYECKUX
3a/1a4
Meton KOOpAMHAT
npu pEIIeHUH
45 F€OMETPUYECKHUX
3a/1a4, MPAKTHYECKUX
3a/1a4y
Meton KOOpJAWHAT
npu pEIICHUH
46 r€OMETPUYECKHUX
3a/ay, MPaKTHYECKUX
3aj1au
KoutponbHast pabota
4 no teme "JlekapToBbI bubnuoteka [HOK

KOOpAMWHATLL Ha

JI0CKOCTH"

https://m.edsoo.ru/8al46e0e
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[IpaBuibHBIE

MHOTOYTOJIbHUKH, bubanoreka [HOK
s BBIYUCJICHUE 170'¢ https://m.edsoo.ru/8al46fda

AJIIEMEHTOB

Yucno = [nouna butGmmoreka I[HOK
“ OKPYKHOCTH https://m.edsoo.ru/8al1472c8

Yucno = [nuna butmmoreka [HOK
>0 OKPYKHOCTH https://m.edsoo.ru/8al4714c
st JlnnHa JyTH

OKPY>KHOCTH
52 Pannannas mepa yria bubmorera HOK

https://m.edsoo.ru/8al4714c

IImomans Kpyra, bubmnoreka IHOK
> CEKTOpa, CErMEHTa https://m.edsoo.ru/8a147426

[Imomans Kpyra, bubmmnoreka [HOK
> CEKTOpa, CErTMEHTa https://m.edsoo.ru/8a147750
s [Imomane Kpyra, bubmmoreka I[HOK

CEeKTOpa, CErMeHTa
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57

[loraTe o nBUXKeHUU
IJIOCKOCTH
[TapayutenbHbIN

IMCPCHOC, ITIOBOPOT

bubnnoreka [HOK
https://m.edsoo.ru/8al47c82

bubnnoreka [HOK
https://m.edsoo.ru/8al47f16

58

59

60

[TapajutenbHBIN
IIEPEHOC, TOBOPOT
[TapaitenbHbII
IIEPEHOC, IOBOPOT
[TapaitenbHbII

MIEPEHOC, IIOBOPOT

bubanoreka I[HOK
https://m.edsoo.ru/8al47f16

61

62

[Ipumenenue
JBHKCHUN pu

pelleHuN 3a1a4

KoutponbHast pabota
o TeMaMm
"[IpaBunbHbIE
MHOTOYTOJIbHUKHU.

OKpy HOCTb.

61

bubanoreka I[HOK
https://m.edsoo.ru/8al1480e2
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JIBU>KeHUSI
IJIOCKOCTH"
[ToBTOpEHUE,
o00o01IeHue,

CuCTéMaTu3anus

3HaHui. W3mepenue 1

IrCOMCTPHUUCCKHUX
BCINYHH.

TpeyroybHUKU

bubanoreka LHOK
https://m.edsoo.ru/8al48524

64

[ToBTOpEHME,
00o0meHue,
CHCTeMaTH3aIus
3HAHUU.
[TapannensHbie
MEePICHIUKYJISIPHbIC

psIMbIE

)51

bubnuoreka I[HOK
https://m.edsoo.ru/8al48650
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[ToBTOpEHME,
00o01IeHue,

CHUCTCMaTHU3alusig
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3HaHMi. OKpy>KHOCTb
u KpYT.
I'eomeTpuueckue

MIOCTPOCHHS. YTIIbl B

OKPY>KHOCTHU

66

[ToBTOpEHUE,
00o001IeHue,
CHCTEMaTH3aIHs
3HaHui. Brimcanueie u
OINMMCaHHbIC
OKPYKHOCTH

MHOI'OYI'OJIbHHUKOB

67

68

Hrorosag

KOHTpOJIbHas padboTa

IToBTOpEHueE,
0000111eHHE,
CHUCTEMaTHU3aLUs

3HAHUU

bubanoreka LHOK
https://m.edsoo.ru/8al148920
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OBILIEE  KOJIMYECTBO
YACOB I1O ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU IPOI'PAMMOBI

7 KJIACC

Kon
NPoBEPAEMOT0

pe3yJjbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

I[IpoBepsieMble TipeMeTHbIEe Pe3yJbTATHI OCBOEHHSA
OCHOBHO# 00pa30BaTe/IbHOIl MPOrPaMMbl OCHOBHOTIO

001ero oopasoBaHus
I'eomeTrpus

Pacrio3HaBaTh M3yuy€HHBIE TE€OMETPUYECKUE (PUTYPHI,
ONpEAEsATh WX B3aHUMHOE pacIoJOKEHHE, H300paxkaTb
r€OMETPUYECKUE (UTypbl, BBIIOJIHATH YEPTEKU IO
YyCIOBHIO 3amaud. M3mepsaTe JMHEHHbIE W YIVIOBBIE
BeIMUMHBL. Pemate 3amauyM  Ha BBIYMCIICHHE JUIMH

OTPC3KOB U BCIIMYMH YIJIOB

Henatb rpyOyro OIIEHKY JIMHEHMHBIX U YTJIOBBIX BEIUYHMH
OPEIMETOB B DPEAJBHON JKU3HHU, Pa3MEPOB NPUPOJIHBIX
o0bekTOB. Paznuuare pa3mepbl 3THUX OOBEKTOB IO
NOPSAJIKY BETNYUHBI

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a/1a4aM
[Tonp30BaThCs NpHU3HAKAaMU PABEHCTBA TPEYTOJBbHHUKOB,
UCIIOJb30BaTh MpPHU3HAKW U CBOWCTBA pPaBHOOEIPEHHBIX
TPEYroJIbHUKOB MIPU PELICHUH 3aa4

[IpoBOOUTE JOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM
r€OMETPUYECKUX TEOPEM

[Tonb30BaTbcAd NpU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOWCTBOM MEIWAaHbI, ITPOBEIAEHHON K
TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU

ICOMCTPHUYCCKHUX 3ada4d
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6.7

6.8

Onpenensate napaJuIeaIbHOCTh NPSIMBIX C TOMOIIBIO YTJIOB,
KOTOpble oOpa3yeT ¢ HuUMU cekymas. Onpeaensirb
[apajuIeIbHOCTh ~ IPSIMBIX C  MOMOIIBIO  PaBEHCTBA
pPACCTOSIHUM OT TOYEK OJHOW MOPSIMOM JO TOYEK JPYyrou
MIPSIMOU

Pemiats 3aiaun Ha kieTyatoi Oymare

6.9

[IpoBOomuTE BBIYKCIECHHWS W HAXOAUTH YHUCIOBBIE U
OyKBEHHBIC 3HAUEHUS YIJIOB B TEOMETPUUYECKUX 3a]ladax C
UCIIOJIB30BAHUEM CYMMBI  YIJIOB  TPEYIOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX IpHU
[IEPECEYCHNUH [BYX MApPaJUICIBHBIX NPIMBIX CEKYILIEH.

Pemars IMPAKTUYCCKUC 3a/ a4 Ha HAXOXKIACHHUC YIJIOB

6.10

Biagere 1NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK.
YMerp omnpenensiTe OUCCEKTPUCY YIVIa U CEPEIMHHBIN
NEPHEHANKYJIAP K OTPE3KYy Kak I'€OMETPUYECKHE MeCTa

TOUYCK

6.11

6.12

@opMynUpOBATH OMNPEACICHUSI OKPY>KHOCTHU M Kpyra,
XOpAbl W JHAMETPAa OKPYXKHOCTH, IIOJIb30BAaThCA MX
CBOMCTBAMHU. YMETh NPUMEHATH OSTU CBOWCTBA IIpU

pelieHuy 3aaad

Brnaners mnoHATHEM ONHWCAHHOW OKOJO TPEYTrOJIbHUKA
OKPY>KHOCTH, YMETh HaxoAuTh €€ ueHTp. [lonp3oBarbcs
dakTaMu 0 TOM, 4TO OUCCEKTPHUCHI YTJIOB TPEYrOoJbHUKA
NIEPECEKAIOTCS B OJHOM TOUYKE, U O TOM, UYTO CEPEAUHHBIE
NEPHEHIUKYJIISPHI K CTOpOHaM TPEYrOJIbHUKA

MIEPECEKAIOTCS B OTHOM TOUYKE

6.13

Bnagere 1moHATHEM ~ KacaTelbHOM K  OKPYXKHOCTH,

MOJIb30BaThCS ~ TEOPEMOW O  MEpPHEeHIUKYISIPHOCTU
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KacaTeJbHOM U paanyca, HpOBCI[éHHOFO K TOYKC KaCaHHA

614 [Tonp30BaThCA IpPOCTENIINMU r€OMETPUUECKUMHU
. HEPABEHCTBAMH, IOHUMATh UX NPAKTUYECKUN CMBICT
615 [IpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOCHHS C
' MTOMOILBIO [IUPKYJIS U JIMHENKN
8 KUIACC
Kon IIpoBepsieMble mNpeAMeTHbIC Pe3yJbTATHI OCBOCHHS
NPOBEPSIEMOI0  OCHOBHOHM 00pa30BaTe/JIbHOM MNPOrpaMMbl OCHOBHOIO
pe3yJbTara 001ero odopasoBaHus
6 I'eomerpus
Pacno3HaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJBHUKOB, WX
6.1 AJIEMEHTHI, MOJIb30BaThCS WX CBOMCTBAMM IpPU PEIICHUU
r€OMETPUYECKHX 33]1a4
62 [IprmMeHSITh CBOWCTBA TOYKH TIEPECECUCHUS] MEIUAH
' TpEyroJbHUKA (IIEHTPa Macc) B PEUICHUHU 3a1a4
Brnaners moHsATHMEM CpemHEN JIMHUM TPEYTOJbHHUKA U
Tpaneuu, MPUMEHATh HUX CBOWCTBA NIPU PEIICHUU
6.3 reoMeTpuueckux 3aaad. llons3oBarbest Teopemoit dDaneca
U TEOPEMOM O NMPOINOPLUOHAIBHBIX OTpE3Kax, MPUMEHSThH
UX JUUISl pEIICHUs MPAKTUYECKUX 3a/1a4
6.4 [IpuMeHaTh mNpU3HAKK TMOAO0WS TPEYroJIbHUKOB B
' pEelIeHNN TeOMETPUYECKUX 3a/1a4
[Tonb3oBatbes Teopemoit Iludaropa ans  permeHus
FEOMETPUYECKUX U MpakTUYeckux 3amad. Ctpouthb
6.5 MaTEMaTUYECKYI0 MOJIeJb B TNPAKTUYECKUX 3ajayax,

CaMOCTOATCIIBHO AcCJIaTh qepTém u HaxXoauThb
COOTBCTCTBYIOIINC NJINHBI
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BJI&,Z[GTB IIOHATHAMU CHHYCA, KOCHMHYCa MW TaHI'CHCA

OCTpOTO yria IPSIMOYTOJILHOTO TPEYrOJIbHUKA.

o0 [lonb30oBaTbCcd  ATUMU  MOHATHAMH Uil pELICHUS
MPaKTUYECKUX 33724
Beraucnares  (pazauyHBIMH - clOcO0aMU)  IUIOIIAIh
TPEYroJbHUKAa ¥ TUIOMIAJd MHOTOYTOJBHBIX  (UTYD
6.7 (monp3ysich,  IZA€  HEOOXOOUMO,  KaJIbKYJSITOPOM).
[IpuMeHATh MOMYyYEHHBIE YMEHUS B IPAKTUYECKUX
3amavax
Bragere MOHATUSMU BIMCAaHHOTO M LIEHTPAJbHOTO yria,
63 UCIOJb30BaTh TEOPEMbl O BIUCAHHBIX YIWax, yriax
. MEXly XOpAaMHU (CEKYILIHUMH) U yIiie MeX1y KacaTeabHOU
Y XOpAOU MPHU PELIEHUN T€OMETPUUECKUX 3a7au
Brnagerp mNOHATHEM ONHMCAHHOTO YETBHIPEXYTOJIbHHKA,
6.9 OPUMEHATh CBOMCTBA OINHWCAHHOIO YETBIPEXYTrOJbHUKA
P PELICHUN 3a]1a4
[IpuMeHATh MOJTyYEHHbIE 3HAHUS HA NPAKTUKE — CTPOUTh
MaTEeMaTUYeCKUe MOJEIN I 3a7ad peajbHON KU3HU U
6.10 IIPOBOJUTH COOTBETCTBYIOIIME BBIUHCIICHUS c
OpUMEHEHUEM TOJ00MS M TPUTOHOMETPUU (MOJIb3YACH,
r7ie Heo0X0UMO, KAJIbKYJIATOPOM)
9 KJIACC
Kon IIpoBepsieMble TpeIMeTHbIEe Pe3yJbTATbI OCBOEHHSA
NPOBEPsieMOr0  OCHOBHOW 00pa30BaTeIbHON MNPOrPaMMbl OCHOBHOIO
pe3yJabTara o01rero oopazoBanus
6 I'eomeTpust
6.1 3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YTJIOB,
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6.2

6.3

6.4

HaxXOJMThb C MX I[IOMOIIBIO PA3JIUYHBIE DIIEMEHTHI
IPSIMOYTOJIBHOTO TpPEYroJbHUKA («perieHue
NpSMOYTOJIBHBIX ~ TPEYroJbHUKOB»).  Haxomute  (c
NOMOIIbIO  KalbKyJsATOpa) JUIMHBI M yIJIbl  JJIA

HEeTa0JIMYHBIX 3HAUYCHUUN

[Tonp3oBaThess (opMyliaMu TPUBEIACHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKIECTBOM Il  HAXOXKACHUS
COOTHOLIECHUM MEXKITY TPUTOHOMETPUUECKUMU

BCINYMHaMU

Hcnonb3oBaTh TEOpEMbl CHUHYCOB U KOCHUHYCOB JIJIsi
HAaXOXXJEHUS  Pa3IUYHBIX JJIEMEHTOB  TPEYroJbHUKA
(«pemieHre  TPEeyroJabHUKOB»), TMPUMEHSITh UX TpHU

PCUICHUH ITCOMCTPHUICCKHX 3aaa4

Brnagere  noHsATHMSMH  TpeoOpa3oBaHUs — MOA00MS,
COOTBETCTBEHHBIX  DJIEMEHTOB  MOAOOHBIX  (Uryp.
[lonb30BaTbcsd CBOMCTBaMU MOJOOMS  MPOU3BOJIBHBIX
¢uryp, ymMerp BBIYUCIATH JJIWHBI U HAXOIUTh YIJBl Y
nonoOHbIx (uryp. IlpumeHars cBoiicTBa mTOm00HS B
OPaKTUYECKUX 3aJadax. YMEThb MPUBOJUTH IMPUMEPHI

0I00HBIX (DUTYP B OKPY>KAIOIIEM MHPE

6.5

6.6

ITonb3oBaThCsl TEOpeMaMu O TIPOU3BEIICHUU OTPE3KOB
XOpJ, O TMPOM3BEICHUU OTPE3KOB CEKYIMX, O KBaJpare

KacaTeJIbHOU

[Tonb30BaTHCS BEKTOpAMH, IOHUMATh UX T€OMETPUUECKUN
U  (UBMYECKUN CMBICI, TPUMEHATh HUX B PEIICHUH
reoMeTpudecknux | (Qusnueckux 3agad. [IpuMeHsTH
CKaJISIpHOE TMPOM3BEICHUE BEKTOPOB [JI1 HAXOXKICHUSA

JJIMH "1 YTJIOB
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6.7

6.8

ITonp3oBaThCs MCTOAOM KOOpAMHAT Ha IINIOCKOCTH,
IMPUMCHATDH cro B PCHICHUHU IrCOMCTPHUUICCKHUX 141

IMPAaKTUYCCKUX 3aJa4

Brnaners mNOHATHSAMM NOPABUIBHOIO MHOTOYTOJIBHMKA,
JUIMHBl  OKPYXKHOCTH, JUIMHBI JyTH OKPYXHOCTH W
paaaHHOW MEpPHI YIila, YMETh BBIYMCIATH IUIOMAAb KPyra
n ero yacred. IIpuMeHATP IOIMy4YEeHHBIE YMEHHS B

IMPAKTUYICCKUX 3aavdax

6.9

6.10

Haxomutb ocu wWiauM  UEHTPHl CUMMETpUd  Quryp,

IMPUMCHATb ABMKCHUA IINIOCKOCTHU B HpOCTCfIH.IPIX ciy4dasax

[IprMeHATh MOTydYEeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJCIH U 3a1a4 PEANbHOU JKU3HU U
IIPOBOJIUTH COOTBETCTBYIOILINE BBIYHMCIICHUSA c
MPUMEHEHUEM MOA00U U TPUTOHOMETPUUYECKUX (DYHKIIUI

(MOMB3YSACH, T/I€ HEOOXOUMO, KAITBKYJIATOPOM)
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COJEePKAHUSA
6 I'eomerpus
HauvanbHbele nonstua reomerpuun. Touka, mpsiMasi, OTPE30K, JIyY.
61 Yroa. Bupsl yrimoB. BepTrukanbHble W CMEXHBIE  YIJIBL
. buccekrpuca yrna. JlIomanas, MHOTOyronbsHUK. [lapaiuiesbHOCTD 1
NEPHEHAUKYJISIPHOCTD MPSAMBIX
62 Cummetpuunble  ¢urypel. OCHOBHBIE  CBOICTBA  OCEBOM
. cuMMeTpuu. [IpuMepbl cUMMETPHUM B OKPYXKAIOLEM MUPE
63 OCHOBHBIE TIOCTPOEHHSI € TIOMOIIBIO LUPKYJISl W JIMHEHKH.
' TpeyronpHuk. BricoTa, Mmeanana, OMCCEKTpHCa, UX CBOMCTBA
64 PaBHOOEpEeHHBIN u PaBHOCTOPOHHUM TPEYTrOJIbHUKHU.
' HepasencTBO TpeyroiapHuka
65 CBoiicTBa ¥ TpU3HAKKM PaBHOOEAPEHHOTO  TPEYrOJIbHUKA.
' [Ipu3HaKu paBeHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa M NpPHU3HAKH NapajUienbHBIX NOpsMbIX. CymMma yriioB
' TPEYTOJIbHUKA. BHEIIHUE YTJIbI TPEYTOJIBHUKA
[IpsAMOyTOJIBHBIM TPEYIrOJIbHUK. CaoiicTBO MeIMaHbl
67 IPSAMOYTOJIBHOIO TPEYIrOJIbHUKA, NPOBEAEHHOM K THIIOTEHY3E.
' IIpu3Haku  paBeHCTBA  MNPSMOYTOJIBHBIX  TPEYTrOJbHUKOB.
[IpAMOYTOJIBHBINM TPEYTOJIBHUK C YoM B 30°
HepaBenctBa B  TreoMeTpuM: HEpPABEHCTBO  TPEYrOJIbHUKA,
6.8 HEpaBEHCTBO O JUIMHE JIOMaHOH, Teopema O OoyblIeM yrie u
OonblIel CTOpOHE TpeyroybHUKA. [lepneHauKyisap u HakJIOHHAs
6.9 I'eomerpruueckoe mecTo Touek. buccekrpuca yria u cepeIuHHbIN

NEPNEHINKYJIAP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOUEK
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OKpy>XHOCTb M KpYT, XOpJa U JAMAMETP, UX CBOMCTBa. B3aumHoe

6.10 pacmoJIoKeHUE OKPYKHOCTH U TipaAMoii. KacarenbHasa u cekyias K
OKPYKHOCTH
611 OKpy>XHOCTb, BIHCAaHHAas B yroj. BrnucaHHas u omnucaHHas
. OKPYXHOCTH TPEYTOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJAepPKAHUS
6 I'eomerpus
6.1 UetbipéxyronpHuki. lapamnenorpamm, ero nmpru3Haku U CBOMCTBA
6.2 [IpssiMoyronbHUK, pOMO, KBaJIpaT, UX TPU3HAKU U CBOWCTBA
63 Tpanenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBa M MPHU3HAKU.
' [IpsamoyrosibHas Tpanenus
64 Meton ynBoenusa meauansl. LlenTpanbHas cummerpus. Teopema
. Qajieca 1 TeopeMa O IPOMOPLMOHAIBHBIX OTPE3KaX
65 Cpennue nuHUM TpeyrojpHHKa U Tpanenuu. LleHTp Macc
' TPEYroJIbHUKA
[Tonobue TpeyronbHUKOB, Koddduiuuent mnomodus. I[lpusnaku
6.6 nono0ust TpeyroiabHUKOB. IIpumeHeHue mogoOusi Mpu peuieHuu
MPaKTUYECKUX 3a/1a4
67 @opmynbl A [JIOMIAAM  TPEYTrOJbHHKA, Tapajliesiorpamma,
' pomba U Tpanenuu
63 CpoiictBa 1miomaaeii reomerpuyeckux Guryp. OTHOLIEHUE
. Iomaaei mogoOHbIX GuUryp
6.9 Boluucnenue miomanaei TpeyroibHMKOB M1 MHOTOYTOJIbBHUKOB Ha
' KJIeT4aToi Oymare
6.10 Teopema Iludaropa. Ilpumenenme Tteopemnr Iludaropa mpu
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PECUICHUHU MMPAKTHYCCKUX 3a1a4

CuHyC, KOCHUHYC, TaHIE€HC OCTPOTrO yrja MpsMOYTOJIbHOTO

6.11 TpeyrojabHuka. (OCHOBHOE TPHUTOHOMETPUYECKOE TOMKIECTBO.
Tpuronomerpudeckue Qynkuuu yriaos B 30°, 45° u 60°
6 1o BnucanHble ¥ LEHTpaJbHBIE YIUIbI, YTOJ MEXAY KacaTelIbHOW U
' XOpIIOH. YTIIBI MEXKIY XOpAaMHU U CEKYIIUMU
6.13 BriucanHble U ONMCaHHBIE YETHIPEXYTOJIBHUKN
614 B3anmHoe pacnonioxkeHue IByX — OKpyxkHocTell.  Kacanue
. okpyxHocTell. O01iMe KacaTeabHble K JBYM OKPY>KHOCTSIM
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHMS
6 I'eomerpus
61 Cunyc, kocunyc, TtanreHc yrioB ot 0 po 180°. OchHoBHOE
. TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEACHUS
Pemenune tpeyronbHukoB. TeopeMa KOCUHYCOB UM TEOpEMa CUHYCOB.
6.2 Pemienne mnpakTHYecKMX 3a1ad € HCIOJb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nomo6us. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB
TeopeMa 0 mNpOM3BENECHUU OTPE3KOB  XOpH, TEOPEMBI O
6.4 MIPOM3BEICHUNA  OTPE3KOB  CEKYyIIMX, TEeopeMa O  KBaJapare
KacaTeJIbHOU
Bekrop, nmnmuHa (MOAyJsib) BEKTOpa, COHAIPABIICHHBIC BEKTOPBHI,
65 MPOTUBOIOJIOKHO  HANpPaBJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAallMd HAaJ BEKTOPAMHU.
Paznoxenue BeKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpam
6.6 Koopnunater BekTopa. CkajlsipHO€ TPOU3BEIAEHUE BEKTOPOB,
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IMPUMCHCHUC TJIA HAXOXKACHUA IJIMH U YI'JIOB

I{CKapTOBBI KOOpAHWHATBI Ha IIJIOCKOCTH. YPaBHCHI/IH HpHMOﬁ 151

6.7 OKPYXKHOCTH B KOOpJMHATaX, IIEPECEUCHUE OKPYXKHOCTEH U
npsAMbIX. MeTo1 KOOPAUHAT U €ro IPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU
6.9 Jlnuaa okpyxHoctu. ['pagycHas w paauaHHas Mepa yria,
' BBIYKCIICHUE JUTUH YT OKPY>KHOCTEH
6.10 [nomanp Kpyra, CEKTOpa, CErMEHTa
JIBWKEHUsT TUIOCKOCTM W BHYTPEHHUE CUMMETpUu  GuUryp
6.11 (pmeMeHTapHbie  mpencraBieHus).  [lapamiensHblil  TEepeHoC.

IToBOpoT
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INPOBEPSAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBEPAEMOr0

TpeOOBaHUS

IIpoBepsiembie TPeOOBaHUA K NnpeAMeTHBIM
pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTeibHOM

nmporpaMmbl  OCHOBHOTO oﬁmero oﬁpasonam/m Ha

ocHoBe ®I'OC

YMeHue  onepupoBaTh  IMOHATHUAMH:  MHOXECTBO,
IOJIMHOXECTBO, OIlEpalliy HaJl MHOXECTBAMHU; YMEHHE
omnepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Trpad, nepeso,
IUKJ, OPUMEHATh HUX MpU PEIICHWHM 3a7ad; YMEHHE
UCIOJb30BaTh TIpaUyecKOoe TNPEJCTABICHUE MHOXECTB
JUIsl OMMCAHUsl peajbHBIX MPOLECCOB U SIBICHUH, IMPHU

PCHICHUHU 3ada4 U3 JPYIHX y‘-I€6HI>IX mpcamMecTOB

YMeHue  onepupoBaTh  IMOHATUAMU:  ONPEIEIICHHUE,
aKcuoma, TeopeMa, NIOKa3aTeIbCTBO; YMEHHE
pacno3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBAHMUS,
IPUBOJUTH TPUMEPBl U KOHTPIPUMEPHI, CTPOMUTH

BBICKA3bIBAHUSA U OTPHULIAHUA BBICKQ3bIBAaHUM

YMeHue onepupoBaTh MOHSATUSIMU: HATypajdbHOE YHCIIO,
MPOCTOE€ M COCTAaBHOE 4YHCJIO, JCIMMOCTb HAaTypaJbHBIX
YHCeJl, MNPU3HAKU JEIMMOCTH, 1I€JI0€ YMCIIO0, MOAYJIb
yucaa, OOBIKHOBEHHAas JApoOb W JecATHYHas JApoOb,
CTaHJAPTHBIM  BUJ  YKClIA, palMOHAILHOE  YHCJIO,
UPpALMOHATBHOE YHUCIO, apuPMETHUYECKUN KBaJpaTHBIN
KOpPEHb, YMEHHE BBIMOJHATh JCUCTBUA C YHUCJIaMHU,
CpPaBHMBATh U YIOPSAOUYUBATH YUCIA, IPEACTABISATh YMCIIA

Ha KOOPAWHATHOM IPSIMOM, OKPYIJIATH YKCIA; YMEHUE
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JieNaTh NPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUM

YMeHue omnepupoBaTh IMOHSITHSMU: CTEINEHb C IEJBIM
moKasarejieM, apu(PMETHYECKUH KBaJpaTHBIH KOPCHBD,
MHOTOWIEH,  anreOpanueckas  JApoOb,  TOXIECTBO;
3HAKOMCTBO C KOPHEM HATypaJIbHOH CTEICHH OOJIbIIe
€IVHUITBI, YMEHHUE BBITIOJHATH PAcd€Thl MO (QopMyiam,
npeoOpa3oBaHUs LIEJIBIX, JTPOOHO-pAITMOHATHHBIX
BBIDOKCHUA W BBIPAKCHHH C KOPHSAMH, Pa3IOKCHHE
MHOIOWIeHa Ha MHOXHUTEIW, B TOM 4YHCIE C
UCIIOJIb30BaHUEM  (OopMyn  pa3HOCTH  KBaapaTOB |

KBaJ[paTa CyMMBbI U pPa3HOCTH

YMeHue onepupoBaTh MOHATUSIMHU: YUCIOBOE PABEHCTBO,
YPaBHEHHE C OJJHOM MEPEMEHHOM, YNCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOM; YMEHHE PELIaTh JUHEUHBIE U
KBaJIpAaTHBIC YpaBHEHUS, JTpOOHO-paIMOHATBLHBIE
YpPaBHEHHsI C OJHOW NEPEMEHHOM, CHUCTEMBI JIBYX
JVMHEVHBIX YPABHEHUM, JIMHEHMHBICE HEPABEHCTBA M HX
CHUCTEeMBI,  KBaJIpaTHble W  JPOOHO-palMOHATILHBIC
HEpPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCIIE MpHU
pellIeHnn 3aa4 U3 JPYTUuX MPEIMETOB U MPAKTUYECKUX
3a7]a4; YMEHUE HCMOJIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh JIJII M300pa)KEHUs DEIICHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUSAMU: (QYHKIUSA, Tpaduk
byHKIINH, HYJIH byHKIINH, MIPOMEKYTKHU
3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus, yObIBaHUS,
HauOoJbIIee U HAaUMEHbIIee 3HaUeHUs1 (QYHKLINH;, YMEHUE

OIICPpHUPOBATH MOHATHAMM: IIPpAMaAs IIPOIIOPIHHUOHAIBHOCTD,
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auHelHas (yHKIUsA, KBajapaTtuyHas (GyHKIUS, oOpaTHas
IPOMOPIIMOHANILHOCTh, Mapaboja, Turepbona; yMEHHE
CTpouTh Tpaduku (YHKIUN, UCTIOIB30BaTh TPAPUKU IS
OTIpe/IeNICHUs] CBOWCTB TPOIIECCOB M 3aBUCHUMOCTEH, IS
pemeHus 3a7ad U3 JAPYruX YyYeOHBIX TIPEIMETOB U
peaIbHON  JKM3HHM, YMEHHE BBIpaXartb (opmyrnamu

3aBUCUMOCTH MCKAY BCINYMHAMU

YMeHne onepupoBaTh NMOHATUSAMU: IOCIIEI0BATEIBHOCTD,
apupMeTnyecKkas U reoMeTpuIecKasi MPOrpeccuu; yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIIE0BATENIbHOCTEN, POPMYJIBI
CYMMBI U OOILIETO YJIeHa IPU PEIIEHUH 33]a4, B TOM YHUCIIE

3a/a4 U3 APYrUX YU4eOHBIX MPEIMETOB U PEATbHOM )KU3HU

YMeHne pemath 3aja4d Pa3HbIX THIOB (B TOM 4YHCIIC HA
IPOLIEHTHI, JOJUW W YacTH, JABWXKEHHE, pPaboTy, IEHY
TOBAapOB M CTOMMOCTH IMOKYIIOK M yCIyT, HAJIOTH, 3aJa4H
U3 OoOJacTH yOpaBJiCHUS JUYHBIMHU U  CEMEUHBIMU
dbuHaHcaMn); YMEHHE COCTaBIISATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI TI0 YCIIOBUIO 33]1a4H,
UCCJIENIOBATh  TOJYYEHHOE pelIeHWe U  OIEHUBATH

IpaBAONOA00OHOCTh MOJYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh TOHATUSIMU: (Qurypa, TOUYKa,
OTPE30K, MmpsiMasi, JIy4, JIOMaHas, yroJl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOCJAPEHHBIH U  PaBHOCTOPOHHUI
TPEYTrOJIbHUKHU, MPSMOYTOJIbHBIA TPEYTOJbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJBHUK,
napajjienorpaMM, pomd, TPSMOYTOJIbHHUK, KBajpar,
Tpamnenus; OKpy,HOCTb, KpyT, KacaTelibHasi; 3HAKOMCTBO C

MPOCTPAaHCTBEHHBIMU (UTYpaMU; YMEHHUE pelaTh 3aJaqH,
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10

B TOM YHCIIC U3 HOBCCI[HCBHOI\/'I JKHN3HH, Ha HaXOXICHHUC
ICOMCTPHUUCCKUX BCINYUH C IIPUMCHCHHCM H3YUYCHHBIX

CBOMCTB Quryp u ¢paxkroB

YMeHue omnepupoBaTh IMOHSATUSMHU: PaBEHCTBO (GUTYD,
PaBEHCTBO TPEYTOJIbHUKOB; NapaJJIeIbHOCTh "
NEPNEHANKYJIIPHOCTh MPSAMBIX, YTOJ MEXIY MPSMBIMH,
NEPIECHIUKYIIAP, HAKIIOHHAS, TMPOEKIus, mogooue Guryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKA W TPSAMOM; YMEHHE pAaCIlO3HABaTh PAaBEHCTBO,
CUMMETpUI0O M mnojobue ¢uryp, napamieIbHOCTh U

MIEPIICHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUpPE

11

YMeHne onepupoBaTh MOHATHAMM: JUJIMHA, PACCTOSIHHE,
yroin (BeIMYMHA YIVIa, CHHYC M KOCHUHYC yrjia
TPEYroJbHHUKA), TUIOIIAb; YMEHHE OLICHHBATHh pPa3MephI
MPEAMETOB U OOBEKTOB B OKPYXAIOLIEM MHUPE; YMEHHE
OpUMEHATh  (OpMyJIbI  MEepUMeTpa U IUIOLAaU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M  IUIOIIAIU
Kpyra, o00beMa MPAMOYTOJIBHOTO MapajljIeNeNuIena;
YMEHUE NPUMEHATh NPU3HAKA PAaBEHCTBA TPEYTOJILHUKOB,
TEOpEMY O CyMME YIJIOB TpPEYrOJIbHUKA, TEOpEMY
[Mudaropa, TPUTOHOMETPUUECKUE COOTHOLUEHUS IS

BBIUMCJICHUS JUIMH, PACCTOSTHUH, TUIOMIAAEH

12

YMenue nuzo0paxars MI0CKUE GUTYPHI M UX KOMOWHAITIH,
IPOCTPAHCTBEHHBIE (PUTYpBI OT PYKH, C TIOMOIIBIO
YepTEKHBIX WUHCTPYMEHTOB M DJICKTPOHHBIX CPEJCTB TI0

TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHUWIO

13

YMeHue onepupoBarh  MOHATHUAMHU:  OPSIMOYTOJIbHAs

CUCTCEMAa KOOPAMWHAT, KOOPAHWHATBI TOYKH, BCKTOp, CyMMa
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14

15

BCKTOPOB, IPOU3BCACHHNC BCKTOpPA HAa YHCJIO, CKAaJIAPHOC
IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATH BCKTOPHI
U KOOpAWHATBI JIA HNPCACTABIICHUA AJaHHBIX W PCHICHHA
3a1a4, B TOM YHCIIC U3 OPYIUX y‘I€6HI>IX IMpcaMCcTOB U

pEAbHOM KU3HU

YMeHHue onepupoBaTh IOHSATUSMH: CTOJIOMKOBBIE U
KPYTOBBIE auarpaMMel, TaOJINLIBI, cpenHee
apupMeTnyecKoe, MenaHa, HauboJbIlIee U HaUMEHbIIIEEe
3HAYEHHUS, pa3Max YUCIOBOIO HAOOpa; yMEHUE U3BJIEKATh,
UHTEPIPETUPOBATE U TPEOOPa30BBIBATH HHQPOPMAIIUIO,
MPEACTABICHHYI0O B Ta0nMIax M Ha JAuarpammax,
OTPAXKAIOILyl0 CBOMCTBA W XapaKTEPUCTHKU pPEATbHBIX
OpOLIECCOB M SBJICHUH;  YMEHHME  Paclo3HaBaTh

HU3MCHYUBBIC BCIIMYHMHBI B OKPYXKAIOIIEM MHUPC

YMeHne onepupoBaTh TOHATUSMH: CIIYYalHBIA OINBIT
(cmydaifHBIA ~ SKCHEPUMEHT), dJEMEHTapHOE COOBITHE
(3JIeMEHTapHBIM KCXOJ) CIYyYallHOTO OIIbITa, CIy4ailHOe
COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE HaxXOJUTh
BEPOSITHOCTA ~ CIy4YaWHBIX COOBITUH B  OMbBITaX C
PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE
pemaTh 3aJa4d METOJOM OPraHU30BaHHOrO nepedopa u ¢
VCIIOJIb30BAHUEM  TIPAaBUJIa  YMHOXEHUS,  YMCEHUE
OIICHUBATh BEPOSITHOCTU PEATBHBIX COOBITHI W SIBICHUMN,
IIOHUMAaTh  pPOJIb  MPAKTHYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXKAlOleM MHUPE U B
KWU3HU; 3HAKOMCTBO C MOHSATUEM HE3aBUCHUMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI U €Tr0 POJbI0 B

MAaCCOBBIX ABJICHUAX
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16

YMeHue BbIOMpATh MOAXOASNIMN U3yYEHHBIM METOJ st
pelleHusl 3aayu, MTPUBOJIUTH PUMEPHl MATEMATUYECKUX
3aKOHOMEPHOCTEW B TMPUPOAE M JKU3HHU, PACIIO3HABATH
MpOSIBJICHWE  3aKOHOB  MAaTeMaTMKU B  HMCKYCCTBE,
ONKMCHIBATh  OTIEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJy4YEHHBIE B XOJI€ Pa3BUTUSA MaTEMaTHKU KakK HayKH,
MPUBOJUTH TPUMEPbl MAaTEMaTUUECKUX OTKPBITUA U HX

aBTOPOB B OT€YECTBEHHON U BCEMUPHOU UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

| Yucna u BEIYUCIEHUS

1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIUMMOCTH LENbIX YHCE

. OOBIKHOBEHHBIE W JECATHUYHBIC APOOH, MPOILIEHTHI, OECKOHEUYHBIE
. NepUoANYECKUE Tpodu

13 PanunonanbHbie quca. Apudmernueckue onepauuu c
' palMOHAIBHBIMH YHCIIAMH

14 HevictBuTenpHble  uMcia.  ApudMeThueckue — omepanud ¢
. JNEWCTBUTEILHBIMU YUCIAMU

s [Tpubnv>k€HHBIE BBIUUCICHUS, TpaBUJIa OKPYTJICHHS, MPUKHUAKA U
' OIICHKA PEe3yJIbTaTa BIYUCICHUN

2 AnreOpanyeckue BbIpaKeHHS

2.1 bykBeHHBIE BbIpaKeHUS (BBIPAKEHUS C TEPEMEHHBIMMU )

55 Crenenp ¢ wnenbiM mnokasareneM. CTENeHb C  palMOHAIbHBIM
' nokasaresieM. CBOICTBa CTENEHU

2.3 MHorouneHbl

2.4 Anrebpandeckast 1poob

5 s ApudmMernueckrii KOpeHb HaTypaJibHOM cTeneHu. JlelcTBust ¢
' apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTENIEHU

3 VYpaBHEHUS U HEPABEHCTBA

. [lensie u  ApoOHO-panMoHaNbHBIE ypaBHeHHs. CucTeMbl U
' COBOKYITHOCTH YPaBHEHHUM

15 [lenbie u nApoOHO-palMOHANIBHBIE HepaBeHCTBA. Cucrtembl U

COBOKYITHOCTH HCPABCHCTB
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3.3

Pemmenue TeKCTOBBIX 33724

4 UucnoBbie OCIe0BATENbHOCTH

4.1 [TocnenoBareabHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATEIHLHOCTEN

49 Apudmernueckas W TreoMmeTpuueckas Tnporpeccun. Dopmyna

. CJIOHBIX TIPOLIEHTOB

5 DOyHKIIUN
®OyHk1us, cnocoos! 3ananug Gynknuu. ['paduk dynkuun. O6nacTb
OTIpEeeNICHUs] U MHOXKECTBO 3HaueHUd ¢yHkuuu. Hymm dyHKuuu.

5.1. [TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
dbyHkuuu. MakcuMymMbl U MHUHUMYMbl (QyHKIuu. Haubombiiee u
HauMEHbIlIee 3HaYeHHE (PYHKIIUN HA TIPOMEKYTKE

6 Koopaunatel Ha IpsIMOM U TIIIOCKOCTH

6.1 KoopnunatHas npsimas

6.2 JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH

7 ['eomeTpus

7.1 ['eomerpuyeckue (GpUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroyJbHUKH

7.4 OKpy)HOCTb U KpyT

7.5 N3mepeHre reoMeTpuuecKX BeJIMYuH

7.6 BekTops!l Ha miockocTH

8 BeposTHOCTh M CTaTUCTHKA

8.1 OmnucarenbHasi CTaTUCTHKA

8.2 BeposatrHocTb

8.3 KomOunaropuka

8.4 MHoxecTBa
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8.5

['padm
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YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
I'eomerpus, 7-9 xmaccel/ Atanacsu JI.C., byryzos B.®., Kagomner C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienue»
METOJIUYECKHUE MATEPHUAJIbBI JIUIS1I YUYUTEJISA
Marematuka. ['eomeTpust : 7—9-e knacchl : 0a30BbI YPOBEHb : METOIMYECKOE
nocobue K npeaMeTHol tuHuKu yueOHuKoB 1o reomerpun JI. C. Atanacsana, B.
®. byrys3oBa, C. b., Kagomuesa u ap./ — 2-e usn., crep. — Mocksa :
[Ipoceemienue, 2023
["aBpusioBa H.®. [Toypounslie pa3pabotku mno reomerpun.’7 kinacc-M.: BAKO,
2022
["aBpunioBa H.®. [Toypounsie pazpabotku no reomerpun.8 kiacc-M.: BAKO,
2022
["aBpunioBa H.®. [Toypounsie pazpabotku no reomerpun.9 kinacc-M.: BAKO,
2022
['eomeTpusi. Metoauueckue pekoMeHAaluu. 7 kiacc. Yueb. mocooue st
obmeobpasosar. opranuzanuii /[JI. C. Atanacsu, B. ®. Bbyrysos, 1O. A.
I'nazkoB " ap.]. — M. : [IpocBemenue, 2022.
['eomeTpusa. Meroauueckue pekoMeHAalMu. § Kiacc. Yuebd. mocobue ais
obmeobpasoBar. opranmzanuii / [JI. C. Artanacsu, B. ®@. byry3os, 0. A.
I'na3koB u ap.]. — M. : [Tpocenenue, 2022.
['eomeTpusa. Mertoauueckue pekoMeHAanuu. 9 kiacc. Yueb. mocoOue aiis
oOmeoOpazosar. opranuzanuii / [JI. C. Artanacsan, B. ®@. byry3os, 0. A.
I'na3koB u ap.]. — M. : [Tpocenenue, 2022.
Nuenckas M.A. I'eomeTtpus. CaMOCTOSITEIBHBIE U KOHTPOJIbHBIE PaOOTHI. 7
Kimacc: yde0. rmocobue s oOmieoOpa3oBaT. opraHm3anui. - M.:
[Ipocsenienue, 2022

Nuenckas M.A. T'eometpusi. CaMOCTOSITENIBHBIE W KOHTPOJIbHBIE PaOOTHI. §



kimacc: y4eb. mocobue s oOmieoOpa3oBar. opraHuzamwii. - M.
IIpocBenienue, 2022
Nuenckas M.A. T'eometpusi. CaMOCTOSITENIbHBIE W KOHTPOJIBHBIC PaOOTHI. 9
kimacc: ydeb. mocobue st oOmieoOpa3oBar. opraHuzamwii. - M.
IIpocBemienue, 2022

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://m.edsoo.ru
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