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IHOACHUTEJIbBHAS 3AIINCKA

I'eomeTpuss Kak OOMH M3 OCHOBHBIX Pa3/eiIOB IIKOJBHOM MAaTEMAaTUKH, MUMEIOIIMM CBOEH LENbIO
o0ecreynTh U3yueHHe CBOWCTB M pa3MepoB (pUryp, UX OTHOLICHUN U B3aMMHOE PACIIONIOKEHHE, OMTUPACTCS
Ha JIOTMYECKYIO, JI0Ka3aTeJIbHYIO JUHMIO. LIeHHOCTh M3ydeHHs NeOMEeTpUH Ha YpOBHE OCHOBHOIO OOLIEro
00pa3oBaHMsl 3aKJIKOYAeTCsl B TOM, 4TO OOYYaroIIMMHCS YyYUTCS HNPOBOJUTH J0KA3aTeNIbHbIE PacCyXICHMS,
CTPOUTH JIOTHYECKHE YMO3AKIIIOUEHUS, NOKa3blBaThb HCTUHHBIE YTBEP)KJIEHUS M CTPOUTH KOHTPIPUMEDPHI K
JIOXKHBIM, TPOBOJIUTH PACCYKICHUS «OT MPOTUBHOT0», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH
oOpaTHBIEC YTBEPKICHHS.

Bropoii nienbro n3y4eHust FeOMETPUM ABIICTCS UCIIOIb30BaHUE €€ KAK MHCTPYMEHTA IPU PEIICHUM KaK
MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a]1a4, BCTPEUAIOUINXCS B pealibHOM sku3HU. O0ydaromuiicst JomKkeH
HAYYHUTHCS ONPECIIUTh TEOMETPUIECKYIO (PUTYpPY, OMTUCATH CIIOBAMU JAHHBIA YEPTEXK UM PUCYHOK, HAUTH
IUIOINAb 36MEIBHOTO Y4acTKa, pacCUMTaTh HEOOXOAUMYIO JIMHY ONTOBOJOKOHHOIO Kabess uiu TpeOyeMble
pa3Mmepsl rapaxka Ui aBTOMOOMWJIS. DTOMY COOTBETCTBYET BTOpPAas, BBIYUCIMTENbHAS JIMHUA B HU3Y4YEHUHU
reomerpun. Ilpu pemieHnn 3agad  MPaKTUYECKOro Xapakrepa OOydalolIUICS yUYUTCS  CTPOMTH
MaTEeMaTUUECKUE MOJENIHU pPEaJbHbIX JKU3HEHHBIX CUTyallMil, IPOBOJWUTH BBIYUCIIEHUS M OLICHUBATH
aZIeKBaTHOCTb TIIOJyYEHHOTO PE3yJIbTaTa.

Kpaiine Ba)xHO MOYEPKUBATH CBSI3M FEOMETPUH C APYTUMH yU4EOHBIMU IIPEeAMETaMH, MOTUBUPOBATh
UCTIONB30BaTh  OIPEICIICHUs] TEOMETPUYECKHX (UTryp U TOHSATHH, JIEMOHCTPUPOBATh TNPUMEHEHHUE
MOJYYCHHBIX YMEHHH B (M3MKE M TEXHHKE. DTH CBS3M HamOoiee sIpKO BHUIHBI B TeMax «BexTopb»,
«TpuroHomerprudeckre COOTHOIEHUs», «Meton koopauHat» U «Teopema [Tudaropay.

VYuebubiii kypc «l'eomeTpus» BKIIOYAET CIEOYIOLIME OCHOBHBIE pa3lieNibl  COJACpPKAHUA:
«I'eomerpuueckue ¢GUIrypsl M HX CBONCTBa», «lI3MepeHHe TreoOMETpUYECKHX BEIMUUH», «/lekapToBbl
KOOPJIMHATHI Ha MJIOCKOCTH», «BekTopbl», «JIBuxkenus miaockoctu», «IIpeodpa3zoBanust mogoous».

Ha u3yuenue yuebHoro xypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 yacos (2 yaca B
Hezeno), B 8 kinacce — 68 yacos (2 yaca B HeZlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnsie nonsitust reometpuu. Touka, psiMasi, OTpe30K, Jdyd. Yrou. Buasl yrios. BeprukanbHbie U
CMEXHbIE yTibl. buccekrpuca yrna. JlomaHas, MHOroyroiapHuK. [lapannenbHOCTh M NEPIEHIUKYJIPHOCTD
MPSIMBIX.

Cummerpuunsie ¢urypsl. OcCHOBHBIE CBOicTBa OceBOil cummerpuu. Ilpumepbl cuMMeTpuu B
OKPY’KaOILEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C MOMOLIBI0 LUPKYyJIsd M JuHEWKkH. TpeyrompHuk. BsicoTa, Menuana,
OuccekTpuca, UX CBONCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUM TPEyroJbHUKU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M IPU3HAKK PaBHOOEIPEHHOIO TpeyrojabHUKa. [I[pu3Haku paBeHCTBa TPEYTrOJbHUKOB.

CpolicTBa M NpU3HAKM MNapajyIelbHBIX MNpsAMbIX. CyMMa yIJOB TpeyrojbHHKA. BHemHue yrisl
TPEYTOJIbHUKA.

[IpsimoyronbHbIN TpeyroibHUK. CBOWCTBO MEIMaHBbI IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, TPOBEAEHHON K
runorenyse. [Ipu3Haky paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTroabHBIN TPEYTONIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOH, TEOpEMA O
OoubiieM yriie u OoJbIIel CTOpOHE TpeyroidbHHKa. [IeprieHAnKyIsap 1 HaKIIOHHAS.

I'eomeTprueckoe MecTo TO4YeK. buccekTpuca yriia M CepelMHHBIM NEPIEHIUKYJSAP K OTPE3Ky Kak
reOMETPUUYECKNE MECTA TOUEK.

OKpy>KHOCTb M KpyT, XOpJa M AUAMETp, UX CBOMCTBa. B3ammHOE pacnoyiokeHue OKPYKHOCTH U
npsimoit. KacaTtenbHas u cekyias K okpykHOCTH. OKpy>KHOCTb, BIICaHHAas B yrojl. Bnucanuas u onucanHas

OKPY>KHOCTH TPEYTOJIbHUKA.
8 KJIACC

UYerspéxyronpauku. [lapamienorpamMM, ero mnpu3Hakd U cBoWcTBa. YacTHele  cilydau
napajiesiorpaMMoB  (IIPIMOYTOJIBHUK, POMO, KBajapaT), UX NpPU3HAKU M cBoWcTBa. Tpameuus, paBHOOOKas
Tpaneuus, e€ cBolcTBa u npusHaku. [IpsmoyronbHas Tpanenus.

Meron ynBoenuss wmeauasbl. llenTpansHas cummerpusi. Teopema @aneca u  Teopema 0O
IIPOMOPLMOHATIBHBIX OTPE3KaXx.

CpenHue MMHHUM TpEyrolbHMKA U Tpaneuuu. LIeHTp macc TpeyrojapHuKa.

ITonoGue TpeyroibHUKOB, KO3 duuueHT noxodus. [IpusHaku nogo0us TpeyronbHuKoB. [Ipumenenue
000U IPH PELICHUH IPAKTUYECKUX 3a/1ay.

CpoiictBa muomane reomerpuueckux Guryp. Dopmynsl I8 MIOW@AAM  TPEYTOJIbHHKA,
napajienorpaMma, pom6a u Tpaneuuu. OTHOLICHHE TUIONIAeH TOA0OHBIX GUTryp.

Brruucnenue miomazei TpeyroibHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [Ipumenenue treopemsl [ludaropa npu pemieHrH NpakTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpOTO yrja MpsIMOYTOJBbHOrO  TpeyroipHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuyeckue pyHkimu yrios B 30, 45 u 60°.

BrnucaHHble M LIEHTpalbHBIE YIJIbI, YIOJd MEXAY KacaTeJbHOM M XOpAOW. YTJIBI MEXIY XOpIaMu H
CeKyIIMMU. BriucaHHble 1 onucaHHble YeThIPEXYTOJIbHUKU. B3anMHoe pacrnosnoxkeHne IByX OKpYyKHOCTEH.
Kacanue okpyxHocTeil. O01ne KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMYJIbI
MIPUBEICHUS.



Pemenue TpeyroiabHIKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PellieHne npakTuyeckux 3ajad ¢
HCIOJIb30BaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI CHHYCOB.

[TpeobpaszoBanue noaobus. [logodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 Mpou3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOpeMa O
KBaJlpaTe KacaTeIbHOM.

Bextop, minHa (MOAy/ib) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, MPOTUBOMOJIOXKHO HaNpaBliCHHbIC
BEKTOPBI, KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, Ollepalluu HaJ BeKTopamu. Pa3noxkeHue BekTopa
Mo JBYM HEKOJUIMHEapHbIM BekTopam. KoopamnaTtel Bektopa. CKalsipHOE MPOU3BEIICHUE BEKTOPOB,
MIPUMEHEHHUE JJIs1 HaXO0XKJIEHUS JTUH U YTJIOB.

JlexkapToBbl KOOpJAMHATHI Ha IUJIOCKOCTH. YpaBHEHHs MPSAMOW U OKPY)KHOCTH B KOOpAHMHATAX,
MepeceyeHre OKPYKHOCTEH U MpsAMbIX. MeToa KOOPAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPYKHOCTU. I'pagycHas U paauaHHas Mepa yIJia, BBIYMCIICHHUE
JUTUH OyT OKpyxHOocTel. [lmomans kpyra, cEeKTopa, CerMeHTa.

JIBW>KeHHUS TUIOCKOCTM M BHYTPEHHHE CHMMETpPUH (GuUryp (dIeMEHTapHbIe MPEACTABICHUS).
[TapannensHbli iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pPe3yJIbTAThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca «I'eoMeTpHsh» XapaKTepu3yrTCs:

1) maTpuoTHYecKkoe BOCIIMTAHUE:

MPOSIBJICHUEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHMCKON MaTEeMaTHUKH, IICHHOCTHBIM
OTHOUIEHUEM K JOCTUKEHUSAM POCCUHCKMX MaTEeMaTUKOB M POCCHUHCKOW MAaTeMaTHYE€CKOM IIKOJIbI, K
UCIIONIb30BAHUIO ATHX JOCTH)KCHUIN B APYTUX HAyKax U MPHUKIAIHBIX chepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN IpaKJaHWHA U PeATM3aIH €T0 TPaB, MPEICTABICHUEM O
MaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOLELYp TPakJaHCKOTO
o0riecTBa (HampuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K 00CYKIEHUIO ITHUECKUX MPOOIIeM, CBI3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB
B ICATEIILHOCTH YUYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKOHM Ha aKTUBHOE y4acTHUE B PEUICHUH MPAKTUYECKUX 3a7a4 MATEMAaTHUYE€CKOW HAIPaBIE€HHOCTH,
OCO3HAaHUEM BAXHOCTU MaTeMaTUYeCKOro oOpa3oBaHUs HA NPOTSHDKEHWHM BCEW KU3HU IS yCIEUTHON
MPOPECCHOHAIBHON JEATENHPHOCTH W PA3BUTHEM HEOOXOIMMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHIMBUIYaTbHOW TPACKTOPUU OOpA30BaHUS U JKU3HEHHBIX IJIAHOB C YYETOM JIUYHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHUE:

CIOCOOHOCTBIO K SMOITMOHATHPHOMY M ACTETHYECKOMY BOCIIPHSATHIO MATEMATHUECKIUX OOBEKTOB, 3a71a4,
pelieHui, pacCcyX1eHU, YMEHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 MIO3HAHMS:

OpHEHTAIlUC B JCATEIHHOCTH HAa COBPEMECHHYIO CHCTEMY HAyUYHBIX MPEACTABICHHN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSl YEJIOBEKA, MPHUPOILI M OOIIECTBA, MOHUMAHHEM MAaTeMAaTHYEeCKOW HayKH Kak
cdepbl YeNOBEYECKOW AESITeNbHOCTH, JTAroB €€ pa3BUTHS W 3HAYMMOCTH JUIS PAa3BUTHUS [MBHIU3AIIUY,
OBJIAJICHUEM SI3BIKOM MaTeMaTUKd M MaTEeMaTUYEeCKON KyJIbTypOoH Kak CpEeACTBOM IIO3HAHUS MHpA,
OBJIAJICHUEM NIPOCTEUIIMMH HABBIKAMU UCCIIEI0BATEIBCKON AEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (GopMUpPOBAHME KYJILTYPbl 310POBbSI H JIMOIMOHAJIBLHOIO
0J1aronoJryyus:



TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B HMHTEPECcax CBOET0 3/I0POBbs, BEJIEHUS 3/J0POBOIO
oOpa3a Ku3HHM (3710pOBOE MUTAHNE, COATAHCHPOBAHHBIN PEKUM 3aHATUH U OT/IbIXA, PETYIsIpHAs pU3HIecKast
aKTUBHOCTH), COOPMUPOBAHHOCTHIO HABBIKA PeIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO ke
rpaBa JApyroro 4ejaoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHME:

OpHUEHTAlMEel HA MPUMEHEHNEe MaTeMaTHYEeCKIX 3HaHUH ISl pelIeHHs 3a/1a4 B 00JIaCTH COXPAHHOCTH
OKpY>Karollen cpeibl, INIAHUPOBAHUSI IOCTYIIKOB U OIIEHKU WX BO3MOXKHBIX TOCJIEICTBUN SISl OKpYKaroen
Cpelbl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa FKOJIOTHYECKUX MPOOIEM U IMyTeH UX PEIICHUS;

8) ajanraums K U3MEHAIMMCS YCJIOBUSAM COUMAJILHON M NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K [JCHCTBUSIM B YCIOBUSX HEONPENCIEHHOCTHU, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYI0 NeATEIbHOCTh, B TOM YHCIE YMEHHE YUHUTHCS Yy APYTHX JIOACH,
PHOOPETaTh B COBMECTHOM JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTCHIINH U3 OIBITA JAPYTHUX;

He00X0UMOCThI0O B ()OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4YHcie (QOPMYIUPOBATH WJEH, MOHSITHS,
TUIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YUCIIE PaHEEe HEU3BECTHBIX, 0CO3HABATH JA€(PUIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEM, IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BHI30B,
TpeOyIOIHii KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeHCTBUS, POPMYTHUPOBAThH U OIICHUBATD
PHUCKH U MOCIENCTBUS, POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUSA

Ba3oBbie jloruueckue AeiicTBUs:

* BBUBISITH M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMAaTHYECKHX OOBEKTOB, IOHATHM,
OTHOUICHUH MEXIY NOHATHAMH, (HOPMYITUPOBATH OINpPENENCHUS TOHSATHHA, YyCTaHABIUBAThH
CYIIECTBEHHBII TPU3HAK KiIacCH(UKAIMKM, OCHOBAHUS sl OOOOIICHUS W CPaBHEHUS, KPUTEPUH
MPOBOAMMOTO aHANIN3A;

* BOCIPHHUMATh, (QOPMYJIHPOBATH U  NpPeoOpa3OBHIBATH  CYXICHHSA:  YTBEPOUTEIbHBIE U
OTpHLIATEeNIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHBIC;

* BBIIBIATH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TNPOTHUBOpeuus: B (akTaX, JaHHBIX,
HAOJIONCHUSIX W YTBEPXKACHUSX, Mpeiaratb KPUTEPUH Ui BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMIL;

* JenaTh BBIBOABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX UM HHAYKTUBHBIX
YMO3aKITIOYeHUH, YMO3aKITIOUSHUH 110 aHAIOTHH;

* pa30upaTh J10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUH (MIPSIMBbIE U OT IPOTUBHOTO), IIPOBOAUTH
CaMOCTOSITENIbHO ~ HECJIOKHBIE  JIOKa3aTeIbCTBA  MaTeMaTW4ecKHX  (DakToB,  BBICTpPAaUBaTh
apryMeHTaluI0, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

* BbIOMpaTh croco® pemieHuss y4yeOHOW 3ajauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB pELICHUS,
BbIOMpPATh HanOOJIee MOAXOMSAIIMNA C YIETOM CaMOCTOSTENIEHO BIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciieioBaTeIbCKHe 1eHCTBUS:

*  HCIIOJIb30BATh BOIPOCHI KaK MCCIIEIOBATEbCKAN HHCTPYMEHT TIO3HAHUS, (DOPMYITUPOBATH BOTIPOCHI,
buKcupyromue MpoTHBOPEUYNe, MPoOIeMy, CAMOCTOSTEIHHO YCTaHABIMBATH MCKOMOE W JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;

* TPOBOAMTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJOXHBIN AKCIEPUMEHT, HeOOoJbIIoe
UCCIIEJOBAaHUE II0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEX1y co00ii;



CaMOCTOSITENILHO  ()OPMYJIUPOBATh OO0OOIIEHUS W BBIBOJBI 10 pe3yJibTaTaM IMPOBEIAEHHOTO
HAOJIOJICHUS, WCCIICIOBAHUS, OICHUBATH JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB, BBHIBOJIOB W
0000IIEHHI;

MPOTHO3MPOBATh BO3MOKHOE Pa3BHTHE TPOIECCa, a TAKKE BBIIBUTaTh IMPEANOJIIOKEHHUS O €ro
Pa3BHUTHHU B HOBBIX YCIIOBHSX.

Padorta ¢ unopmanmeii:

BBISIBIISITH HEJJOCTATOYHOCTH M U30BITOYHOCTH HH(OPMAITHH, JaHHBIX, HEOOXOIUMBIX Ul PELICHUS
3a7a4u;

BBIOMpPATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMALMUIO pPa3TMYHBIX
BUJIOB ¥ (JOPM IIPEICTABICHHUS;

BeIOMpaTh (opMmy mpencTaBieHHs MHOOPMALMK M WUIIOCTPUPOBATH PELIAEMbIC 337a4d CXEMaMH,
auarpaMMamu, HHOH rpadukoil 1 uX KOMOMHALKSAMU;

OLICHMBATh HAAE&KHOCT, HMH(MOPMALMH IO KPUTEPUSAM, NPEAJIOKEHHBIM YYUTEIeM WU
c(OpMyITHPOBaHHBIM CAMOCTOSTEIIHHO.

KoMmyHHnKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBUS:

BOCIPUHUMATh U (HOPMYIHUPOBATH CYXKICHHS B COOTBETCTBHHM C YCJIOBHSMH U LIETSIMU OOILEHUS,
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 XOIy PEIICHHUS 33]1a4H, KOMMEHTHPOBATH IMOTYICHHBIN Pe3yibTarT;

B XOJI€ O0CYXICHHS 33]1aBaTh BOTIPOCHI IO CYMIECTBY 00CYkKIaeMOI TeMBbI, TPOOJIEMBI, peIIaeMoit
3a/la4M, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha IOWCK PEIICHHS, COMOCTABISATh CBOU CYXKICHHS C
CYKICHHUSIMH JPYTUX YYaCTHUKOB JHajora, OOHapy»XUBaTh pa3jMdude M CXOJCTBO TO3MIIHMA, B
KOPpEeKTHOI opme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJCTaBIATh  PEe3yNbTaThl  pEIIeHUs  3aJaud, OJKCIEpHUMEHTa, WCCIENOBaHUs, IPOEKTa,
CaMOCTOSITENILHO BHIOMpaTh (POpMAT BHICTYIUIEHHS C Y4E€TOM 3a/lay IMPEe3eHTAIMH U OCOOCHHOCTEMH
ayJIUTOPUH;

MMOHMMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIMBHIyIbHON paOOTHI TP PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH 1I€JIb COBMECTHOM IEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIHUI0 COBMECTHON pabOThI,
pacrpenensaTb BUAbI paboT, 10rOBapuUBaThCs, 00CYKIaTh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIBbKUX JIFOICH;

y4acTBOBaTh B IPYIOBBIX popMax paboThl (00CYykaeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JPYTHE), BBITOJHATH CBOIO YaCTh pa0OTHI H KOOPIUHUPOBATH CBOU JACHCTBHS C APYTUMHU WICHAMHU
KOMaHJbl, OIICHMBATh KayeCTBO CBOETO BKIaJAa B OOMMH MPOIYKT MO KPUTEPUSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranuzanms:

CaMOCTOSTEJILHO COCTABJISATH IUIaH, AITOPUTM PEIICHUS 3a/1a4uul (MJIM €ro 4acTh), BRIOUpaTh CIIOCO0
pelIeHrss C y4€TOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELUICHUH ¢ y4ETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJICKT:

BIIQJIETh CIIOCOOAMU  CaMOMPOBEPKH, CAMOKOHTPOJSI Tpolecca U pe3ylbTaTa  pelIeHHUs
MaTeMaTHUECKOM 3a/1au;

MPEABUIECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELIEHUH 3aa4l, BHOCUTHh KOPPEKTUBBI B
JeSTebHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, HAMIEHHBIX OIITNOOK, BBISIBJICHHBIX TPYAHOCTEH;



* OIICHHWBAaTh COOTBETCTBUE pPE3yJIbTaTa ACATEIHHOCTH TMOCTABICHHOW IE€IU M YCIOBHSIM, OOBICHSTH
NPUYUHBl  JOCTHKEHHMS WJIM HEJAOCTM)KEHUs IeJI, HaxoIuTh OMMOKY, JaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATbBI

K koHI1y 00y4enus B 7 kjacce 00y4aronuiics MoJiyqduT CleayrolInue IpeaMeTHbIe Pe3yIbTaThl:

Pacrio3naBaTh W3y4YCHHBIE TEOMETPUYECKUE (UTYPBI, OMPENCNATh HMX B3aNMHOE PACIIOIOXKCHHE,
M300paxaTh reOMEeTpUYECKHe (PUTYPBI, BHIMOIHITH YEPTEXKH 110 YCIOBHIO 3a/1a4u. MI3MepsATh TMHEHHbIC U
YIJIOBBIE BEIMYMHBIL. PeraTh 3ajaun Ha BBIYUCIICHUE IJITMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyi0 OIEHKY JMHEWHBIX M YTJOBBIX BEIUYHMH NPEIMETOB B peajbHOU >KU3HH, Pa3MEpOB
MIPUPOIHBIX 00BEKTOB. Pa3muuaTh pazMepsl ITHX 00BEKTOB 1O TOPSAKY BEITUIHHEIL.

CTpouTh 4epTekKHU K TECOMETPUUYECKUM 3a/au4aM.

[lonb30oBaTbcs NpHU3HAKAMM PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BATh NPHU3HAKM M CBOMCTBa
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH PEIICHUH 3a7au.

[IpoBOUTH TOTUYECKHE PACCYKIICHUS C UCTIOIH30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30oBaTbcs TpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MEIAHAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIICHUN TEOMETPUUYECKHX 3a]1a4.

Onpenensats napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH CEKyIas.
Onpenenars napamuieabHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOUYEK OJTHOM MPSIMOM 10 TOUYEK
JIPYTOU MpsSIMOM.

Pemars 3a1aun Ha kineT4aroil Oymare.

[IpoBOANTH BBIUKCICHHUS W HAXOJIWUTH UYWCIIOBbIE W OYKBEHHBIE 3HAUEHUS YIJIOB B T'€OMETPHUYECKUX
3alayax C UCIOJIb30BAHUEM CYMMBbl VYIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECCUCHUH IBYX MapaJlJICIbHBIX MPSIMBIX CEKyIell. Pemars npaktruueckue 3a1aun Ha
HaXO0XJIEHUE YTJIOB.

Brnagers mMOHATHEM T'€OMETPUUYECKOTO MecTa TOYeK. YMETh OMNpeNeNaTh OHCCEKTpUCY yria Hu
CepEeIUHHbIN NEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

dopMyIHpOBATH ONPEICTICHUSI OKPY>KHOCTH M KPYyTa, XOP/bl U IMAMETPa OKPY>KHOCTH, TIOJI30BAThCS
HX CBOWMCTBAaMH. Y METh MIPUMEHSTH 3TH CBOMCTBA MPU PEUICHUHU 3a7a4.

Brnagere moHsATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMEThb HAXOAUTh €€ LIEHTP.
[Tonb3oBathes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOIbHUKA NIEPECEKAOTCS B OAHON TOYKE, U O
TOM, YTO CEPEIMHHBIE TIEPIICHAUKYJIAPHI K CTOPOHAM TPEYTOJbHUKA IMEPECEKArOTCsl B OAHOU TOYKE.

Bramers moHsTHEM KacaTeIbHOW K OKPYKHOCTH, TOJIB30BATHCS TEOPEMON O MEPIECHAMKYJISPHOCTH
KacaTeJIbHOM U pajinyca, NPOBEJEHHOTO K TOUKE KaCaHUs.

[Tonb30BaThcs MPOCTEUIIMMH T€OMETPUUECKUMU HEPABEHCTBAMHU, TIOHUMATh UX MPAKTUUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TE€OMETPHUECKHUE TIOCTPOCHHUS C TIOMOIIBIO IUPKYJIS U IMHEUKH.

K xoniy 00yuenus B 8 kjiacce 00y4aronuics MoyquT CICIYIONTUE TPEIMETHBIE PE3yJIbTATHI:

Pacno3naBaTh OCHOBHBIE BUJIbI UETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, I0JIb30BATHCS X CBOMCTBAMH MPHU
pelIeHUU T€OMETPUUECKUX 3a/ay.

[IpuMeHATH CBOWMCTBA TOYKU MEPECEUCHHS MEANAH TPEYTOJIbHUKA (IIEHTpa MacC) B pEIICHUH 3a]1ad.

Bnagets moHsITHEM CpEeHEH TUHUN TPEYTOJbHUKA U TPAICIIUU, TPUMEHSITh UX CBOMCTBA MPU PEIICHUN
reomerpuyeckux 3angad. [lonb3oBarbes Teopemoirn daneca W TEOPEMOH O MPOMOPLMOHAIBHBIX OTPE3KAX,
MIPUMEHSTD UX JJIs PEIICHHS MPAKTUYECKUX 3aad.

[IpumeHsTh MpU3HAKU OI00US TPEYTOJIBHUKOB B PEHICHUH T€OMETPUYECKUX 3a/1a4.

[Tonp3oBatbes Teopemoii [Tudaropa nis pemmeHnss reOMETPUUECKUX U MTpaKTUYeCKuX 3a1a4d. CTpOUTh
MaTeMaTUYeCKyl0 MOJENIb B MPAKTHUYECKUX 3aJlayaX, CaMOCTOSATEIbHO JelaThb 4YEepTEX M HAXOJIUTh
COOTBETCTBYIOIINE JITTUHBI.



Bnaners NOHATHSMHM CHHYyCa, KOCHMHYCa M TaHI'€HCA OCTPOro YIJIa MPSIMOYTOJbHOIO TPEYrOJIbHUKA.
ITonp30BaThCsl ITUMU MOHATUAMU JJIsl PEILICHUS] TPAKTUYECKHX 3a/1a4.

Bbraucnars (pa3nuyHbIME crioco0amMu) TUIOIAAb TPEYTOJIbHUKA U TUIOIAAN MHOTOYTOIBHBIX (UTyp
(monb3ysich, e He00X0UMO, KaJIbKyJIATOPOM). [IpMMEHATH MOJy4eHHbIE YMEHUS B IPAKTUYECKUX 33a4ax.

BrnaneTs NOHATHUSAME BIMCAHHOTO M LIEHTPAJIBHOTO YTJIa, KCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIax,
yriax MeXay XOpAaMu (CEeKyIMMH) U yIJIe MeX/y KacaTeIbHOW U XOp/A0i pH peleHUH TeOMETPUYECKIX
3ajad.

Bnagerb 1NOHSATHEM  ONHCAHHOTO  YETBHIPEXYTOJIBHHMKA, IPHUMEHATh CBOWCTBA  OINKCAHHOTO
4eThIPEXYTOJbHUKA NP PEILICHUH 3ajiau.

[IpuMeHATh NOJy4YEHHblE 3HAHMS Ha IPAKTUKE — CTPOUTh MaTeMAaTH4YEeCKHE MOJAEIM A 3ajad
peabHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS C TPUMEHEHHEM OO0 U TPUTOHOMETPUH
(moNB3yACh, i€ HEOOXOUMO, KATBKYJISITOPOM).

K koH1y 00y4eHus B 9 kiaacce o0ydaromuiics MOJyUYUT CIEAYIOLINE IPEIMETHbIE PE3YIbTaThI:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO PA3JIUYHBIE HJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pElIeHUE MPSIMOYTOJbHBIX TPEYrojabHUKOB»). HaxomuTh (¢ momorbro
KaJbKYJISATOPA) JUTMHBI U YTIIBI JUIs1 HETAOJIMYHBIX 3HAUCHHH.

[Tonp3oBatbess (hopMynaMM TMPHUBEICHHS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM JUIs
HaXO0KJEHUsI COOTHOILEHUH MEXy TPUTOHOMETPUYECKUMHU BEIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAX0X/ICHUS Pa3IMYHBIX 3JIEMEHTOB TPEYTrOJIbHHUKA
(«pelieHue TPEyrojJbHUKOBY), IPUMEHATh UX IIPU PELIEHUH F€OMETPUUYECKUX 3a/1a4.

Bnaners nmoHATusIMM mpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX (UTYp.
ITonbp3oBaThest CBOMCTBAMM OJO0MS TPOU3BOJIBHBIX (PUTYpP, YMETh BBIYMCIATH [UIMHBI U HAXOAUTh YIJIbI Y
no00HBIX (uryp. [IpuMeHsITh CBOWCTBA 1MOI00MS B IPAKTUYECKUX 33aa4aX. Y METh IPUBOIUTH TPUMEPHI
M0J1I00HBIX (PUTYP B OKPY’KAIOILIEM MUPE.

[Tonp30BaThest TEOPEMaMH O MPOU3BEACHUHU OTPE3KOB XOP/I, O MPOU3BEJCHUU OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeJIbHOM.

[lonb30BaTbcs BEKTOpaMH, NMOHUMAaTh WX IEOMETPUUECKUH M (PU3MUECKUH CMBICI, NPUMEHATh UX B
pElIeHNH TeoMEeTpUYEecKUX M (usnueckux 3aaay. [IpuMeHsTh cKaasipHOE NPOU3BEACHHUE BEKTOPOB IS
HaXOXKJCHUS JAJIUH U YTJIOB.

ITosnp30BaTbCs METOAOM KOOPAMHAT HA IIOCKOCTH, INIPUMEHATH €r0 B PEIIEHUU I€OMETPUYECKHX U
MIPAKTUYECKUX 3ajau.

Bnagets moHATHSIMY TPaBUIIBHOIO MHOTOYTOJIbHUKA, UTMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPY>KHOCTH
U paJuaHHON MEPBHI YIJIa, YMETh BBIUUCIIATH IJIOLAAb Kpyra U €ro yacteil. [IpuMeHsTh osy4eHHbIE yMEHUS
B [IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (QUIyp, NPUMEHATHh ABMKEHMS IUIOCKOCTH B MPOCTEHIINX
clIy4dasx.

[IpuMeHsTh MOJIyYE€HHBbIE 3HAHUS Ha IPAKTUKE — CTPOUTh MAaTEMaTU4YECKHME MOJAEIH Ul 3a1ad
peambHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYUCIEHHS C IPUMEHEHHEM MoJo0us |
TPUTOHOMETPUUYECKUX PYHKIMH (IOJIB3YSCH, Ile HEOOX0IUMO, KaJIbKYJISITOPOM).

TEMATUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3eioB U TeM Kontpoabubie | IlpakTuueckue
n/n Bceero o0pa3oBaTe/ibHbIE
NMPOorpamMmMbl padoThbI padoThI
pecypchbl
1 [Ipocreitmme 14 bu6nuoreka [IOK
reOMETPUYECKHUE https://m.edsoo.ru/7f415e2e




burypsl 1 ux

CBONCTBA.
N3mepenue
F€OMETPUYECKHUX
BEJINYUH
bubmuoreka [JOK
2 Tpeyronbiuiii 22 1 https://m.edsoo.ru/7f415¢e2e
[TapannensHble
3 IpsIMBbIE, CyMMa 14 | bubnuorexa [IOK
YIJIOB https://m.edsoo.ru/7f415¢e2e
TpPEYroJIbHUKA
OKpyXHOCTb U
4 KpYT. 14 | bub6mmoreka [IOK
I'eomerpuyeckue https://m.edsoo.ru/7f415¢2e
MIOCTPOEHUS
5 [TIoBTOpEHME, 4 1 bu6nuoreka IIOK
00001IeHIE 3HAHMIA https://m.edsoo.ru/7f415e2e
OBHLIEE KOJIMYECTBO
YACOB I10 68 4 0
[TPOTPAMME
8 KUIACC
KoanvecTBo yacoB JIeKTPOHHbIE
Ne HaunmenoBanue
(undposbie)
n/ pa3aeyioB M TEM Bcer KonTpoJbHbI IIpakTHyeckn
11 nporpamMmMabl 0 e padoThI e padoThl 00pazoBaTeLHLIe
pecypcsl
bu6mmoreka [IOK
YeTblpEXyTroJbHUKI 12 1 https://m.edsoo.ru/7f417el
8
Teopema Paneca u
Teopema o
HPONIOPLHOHAbHI bubnuorexa LIOK
2 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 2
noJ00HbBIE a
TPEYrOJIbHUKU
[Tnomane.
Haxoxnenue
(011N (S7 bubmuoreka [JOK
3 TPEYTOJIBHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIbHBIX 8
¢uryp. [nomanu
noJ00HBIX HUTYp




Teopema [Tudaropa bu6nuoreka [{IOK
4 Y Havana 10 1 https://m.edsoo.ru/7f417¢1
TPUTOHOMETPHUH 8
VYrasl B
OKPY>KHOCTH.
Brnucannsie u
OTMCaHHbBIC bubmuorexa [JOK
5 YETBIPEXYTOJIbHUKHU. 13 1 https://m.edsoo.ru/7f417el
KacarenbHble K 8
OKPY>KHOCTH.
Kacanue
OKPYHOCTEH
bubmuoreka [JOK
[ToBTOpEHME,
6 . 4 1 https://m.edsoo.ru/7f417¢1
0000111eH1E 3HAHUN "
OBHIEE KOJIMYECTBO
YACOB IIO 68 6 0
[TPO'PAMME
9 KJIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3esioB U TeM Kontpoabubie | IlpakTHyeckue
n/n Bcero o0pa3oBartejibHbIE
NPOrpaMmMbl padoTbI padoThI
pecypcsl
Tpuronomerpus.
Teopemsl
1 KOCHUHYCOB U 16 1 bubmmorexa [OK
Y https://m.edsoo.ru/7f41al2¢
cuHycoB. Pemenne
TPEYTOJIbHUKOB
[IpeobpazoBanue
noxoows.
2 Mertprueckne 10 1 Bubmiorexa LIOK
P https://m.edsoo.ru/7f41al2¢
COOTHOIIICHUS B
OKPY>KHOCTH
bu6mmoreka [JOK
B 12 1
3 CITOpHL https://m.edsoo.ru/7f41al2c¢
€KapTOBBI
4 foo pI/IHaTH Ha 9 1 bubmmorexa [OK
pA https://m.edsoo.ru/7f41al2¢
TTOCKOCTH
IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
5 Jimma g bu6mmoreka [{OK
https://m.edsoo.ru/7f41al2¢
OKPY>KHOCTH U
IJI0IAIb KpyTa.




Brruucienue
JIoIa e

JBrxeHus
MIJIOCKOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c¢

[ToBTOpEHME,
000011IeHHE,
CHCTeMaTH3aIus
3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c¢

OBIIEE KOJIMYECTBO

YACOB 110
I[TPOTPAMME

68

ITOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacoB DJIeKTpO e
No Jara JIEKTPOHHBI
muppoBbIe
n/ Tema ypoka Bcer  KonTposabH IIpakTHyeck  H3Yy4YeH
oOpa3oBaTejibHbIE
n 0 ble padoThI ue padoThl ust
pecypcbl
[Tpocreiimue bubnunoreka [IOK
1 r€OMETPUYECKHU 1 https://m.eds00.ru/8866
€ 00BEKTHI b724
bu6nuoreka [JOK
MHoroyroasHu
2 1 https://m.eds00.ru/8866¢
K, JIJOMaHas
béa
CMmexHbIe U bu6mmorexa [IOK
3 BEPTUKAIIbHBIC 1 https://m.edso00.ru/8866¢
YIJIBI 5¢0
CMeEXHEIE U bubnuoreka [JOK
4 BEPTHUKAJIbHbIC 1 https://m.eds00.ru/8866¢
YIJIBI Tbe
CmexHbIE U
5 BEPTUKAIIbHBIE 1
YTJIbI
CmexHble U
6 BEPTUKAIIbHBIE 1
YTJIbI
CmexHble U
7 BEPTHUKAJIbHbBIE 1
YTIIBI
CmexHbIe U
8 BEPTHUKAJIbHbBIE 1
YTIIBI




N3mepenue
JIMHEUHBIX U
YIJIOBBIX
BEJIUYMH,
BBIUHCIICHHE
OTPE3KOB U
YIJIOB

10

11

N3mepenue
JIMHEHHBIX B
YTJIOBBIX
BEJIMYMH,
BBIUMCIICHHE
OTPE3KOB U
YIJIOB

N3zmepenue
JIMHEUHBIX U
YIJIOBBIX
BCJIUYMH,
BBIYHCIICHHE
OTPE3KOB U
YIJIOB

bu6nuorexa [JOK
https://m.eds00.ru/8866¢
3ea

12

N3zmepenue
JIMHEHHBIX U
YIJIOBBIX
BEJINYHH,
BBIYMCIICHUE
OTPE3KOB U
YIJIOB

13

Ilepumetp u
IUIOIIA b
duryp,
COCTaBJICHHBIX
u3
IPSIMOYTOJIBHU
KOB

14

Ilepumetp n
IJIOLIA b
buryp,
COCTaBJICHHBIX
u3
IPSIMOYTOJIBHA
KOB

15

Ilousartue o
PaBHBIX
TPEyroJIbHUKAX

but6mmoreka [JOK
https://m.eds00.ru/8866¢
€80




Y NIEpBUYHbBIC
MPEACTABICHUS
O PaBHBIX

burypax

16

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB

but6mmoreka [JOK
https://m.eds00.ru/8866
difa

17

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB

bubnuoreka [JOK
https://m.eds00.ru/8866
d34e

18

Tpu npusHaka
paBeHCTBa
TPEYroJbHUKOB

bubmuoreka [JOK
https://m.edso00.ru/8866¢
Ole

19

Tpu nprsHaka
paBeHCTBa
TPEYroJIbHUKOB

20

Tpu npusHaka
paBeHCTBa
TPEYTOJILHUKOB

21

22

23

24

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB

IIpusnaku
paBeHCTBA
IIPSIMOYTOJIBHBI
X
TPEYTOJIbHUKOB

IIpusHaku
paBeHCTBA
IIPSIMOYTOJIBHBI
X
TPEYTOJIbHUKOB

CBoiicTBO
MEOUaHBbI
HPSIMOYTOJIHOT
0
TPEYTroJIbHHUKa,
MPOBEIEHHON K
TUIIOTEHY3€

bu6mmorexa [{OK
https://m.edso0.ru/8866¢
88e

but6mmoreka [JOK
https://m.edso00.ru/8866¢
9ec

25

CBOMCTBO
MeIHaHbI
MPSIMOYTOJIBHOT
0
TPEYTOJIbHHKA,




IIPOBEIEHHON K

TUTNIOTEHY3€
PaBHOOEIpEHH
bIE U bubmuoreka [JOK
26 PaBHOCTOPOHHU https://m.edso0o.ru/8866
e dofa
TPEYTOJIbHUKU
[IpuzHaku u
CBOICTBA bu6nuoreka [JOK
27 paBHOOEPEHHO https://m.eds00.ru/8866
ro d880
TpPEeyroJbHUKA
[Ipuznaku u
CBOICTBA bubmmorexa [{OK
28 paBHOOEIPEHHO https://m.eds00.ru/8866
To d880
TPEYroJIbHUKA
[Ipu3naku u
CBOICTBA bubmmoreka [{OK
29 paBHOOEIPEHHO https://m.edsoo.ru/8866e
ro 26¢
TPEYroJIbHUKA
30 HepaseHcTBa B
TEOMETPHH
HepapetcTsa B bubmuoreka [JOK
31 https://m.edsoo.ru/8866¢
TCOMETPHH 32
1 HepaseHcTBa B
TCOMETPHH
Hepagenctsa B
33 TECOMETPHH
IIpssMOYyTOJIBHBI bu6muoteka [IOK
34 1 TPEYrOJIBHUK https://m.edsoo.ru/8866e
¢ yriaom B 30° b22
IIpssMOyTOJIBHBI
35 1 TPEYTOJIbHUK
¢ yriaom B 30°
KoHnTtponbHas
bubnuoreka [JOK
36 padora 1o reme https://m.edso0o.ru/8866e
"TpeyrojbHUKH
" cbe
[TapannensHbIe bubnmoreka [JOK
37 MpsIMbIE, UX https://m.edso0o.ru/8866¢
CBOWCTBa fo4




38

IIsaThIit
MocTynaT
EBxmuna

39

40

41

Hakpect
JeKalue,
COOTBETCTBEHH
b€ U
OJIHOCTOPOHHHUE
YTJIBL,
00pa3oBaHHbBIC
npu
nepeceyeHnu
napajuIeIbHbIX
TIPSIMBIX
CEKyIlei
Haxkpect
Jexaniue,
COOTBETCTBEHH
bIE U
OJIHOCTOPOHHHUE
YTJIBI,
00pa3oBaHHbBIC
npu
nepeceyeHUH
napayuIeTbHBIX
MPSIMBIX
CeKyIei
Hakpect
Jexanime,
COOTBETCTBEHH
bIE U
OJIHOCTOPOHHHUE
YTJIBI,
00pazoBaHHbBIC
npu
[IEPECEUEHUH
napauIeTbHbIX
MPSIMBIX
CEKylIlen

bu6nmoreka [IOK

https://m.eds00.ru/88661

086

42

Hakpect
Jexanime,
COOTBETCTBEHH
bIE U
OJTHOCTOPOHHUE
YTJIBL,
00pazoBaHHbBIC




npu
[IEPECEUEHUH
napajuIeIbHbIX
IPSIMBIX
CeKyIei

43

Haxpect
Jexalue,
COOTBCTCTBCHH
bI€ U
OJIHOCTOPOHHUE
YTJIBI,
00pazoBaHHbBIC
npu
IIEPECCUCHUH
rapauieIbHbIX
MIPSAMBIX
CEKyIlei

bubmuoreka [JOK
https://m.eds00.ru/88661
3b0

44

45

IIpu3Hax
MapajuieIbHOCT
U TIPSIMBIX
yepes
PaBEHCTBO
pacCTOSIHUM OT
TOYEK OJTHOU
PSIMOU 10
BTOPOM NIPSAMOU
IIpusHax
[apajuIeIbHOCT
U TIPSMBIX
yepes
PaBEHCTBO
paccTostHUM OT
TOYEK OJHOU
NpsIMOU 110
BTOPOU IIPSAMOI

46

Cymma yrios
TpPEyrojabHUKA

bu6mmorexa [IOK
https://m.eds00.ru/8866f
630

47

Cymma yrioB
TPEyToJbHUKA

bubnuoreka [JOK
https://m.eds00.ru/8866f
8ba

48

Bueninue yribl
TpeyrojbHUKa

bubnuoreka [JOK
https://m.edsoo.ru/8866f
aSe

49

Bueninue yribl
TpeyrojbHUKa




KonTponbHas
pabota o Teme

" bu6nmoreka [IOK
[TapannenbHbI
50 https://m.eds00.ru/8866f
€ TIpsIMBIE,
cbe
cyMMa yTJIoB
TpeyroJibHUKa"
OKpy’KHOCTb,
but6mmoreka [JOK
XOP/IbI U
51 https://m.edso0.ru/8867
JIUaMeTp, UX 0800
CBOMCTBA
bubnuoreka [JOK
KacarenpHas
52 https://m.edso00.ru/8867
OKPYKHOCTHU 0e%a
OKpy’XKHOCTB,
53 BIIMCAHHAas B
yroia
OKpyXHOCTb,
54 BIIMICAHHAs B
yrou
Ilousartue o Bu6 OK
MT, nonmnoreka 1
55 I https://m.edso00.ru/8867
P 013¢
3agavax
IHousartue o Bu6 OK
'MT, nonuoreka L
56 OVMCHOHIC B https://m.edso00.ru/8867
p 0508
3amayax
buccekrpuca u
CEepEIMHHbIN
MEPIEHIUKYIIS
57 POEHIUKY AP
KakK
T€OMETPUUECKHI
€ MeCTa TOYEK
OKpyXHOCTB,
bubnuorexa [JOK
OomuCcaHHas
58 https://m.edso0.ru/8867
OKOJIO
0a62
TPEYroJbHUKA
OKpY’KHOCTb,
OIYCaHHAsA
59
OKOJIO
TPEYroJbHUKA
OKpyXHOCTb, bubnmoreka [JOK
60 BIIMICAaHHAs B https://m.eds00.1u/8867
TPEYTOIBHUK 103e




61

OKpy’KHOCTb,
BITUCAHHAs B
TPEYTOJILHUK

62

[Ipocreiimue
3a/1a4M Ha
IIOCTPOEHUE

bubmuoreka [JOK
https://m.eds00.ru/8867
1188

63

64

65

66

67

[Ipocreiimue
3aJa4d Ha
MOCTPOEHHUE

KoHtpoinbHas
pabora 1o Teme
"OKpy>XKHOCTb U
KpYT.
I'eomeTpuyecku
€ mocTpoeHus"

[ToBTOpEHUE U
000011IEHNE
3HAHUM
OCHOBHBIX
MMOHATHI B
METOJ/IOB Kypca
7 ximacca

HNrorosas
KOHTpPOJIbHAS
paborta

[ToBTOpEHUE U
000011IEHNE
3HAHUHU
OCHOBHBIX
TOHATHI 1
METOJIOB Kypca
7 xnmacca

bubmuoreka [JOK
https://m.eds00.ru/8867
12d2

bu6nuoreka [JOK
https://m.edso0.ru/8867
1462

bu6mmorexa [IOK
https://m.eds00.ru/8867
15b6

bu6mmorexa [IOK
https://m.eds00.ru/8867
16ec

68

IloBTOpEHUE H
000011ICcHHE
3HAHUM
OCHOBHBIX
MMOHATHI U
METOJIOB Kypca
7 xiacca

bubnuoreka [JOK
https://m.eds00.ru/8867
19bc

OBLLEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68




8 KVIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne Hara
nupposwIe
n/  Tema ypoka Bcer | Konrtpoabn  IIpakTnuec H3yY€eH
o0pa3oBaTe/ibHbIE
I 0 ble padoThI KHe padoThl us
pecypcsbl
[Tapannenorpamm, bubnmoreka [{JOK
€ro NpU3HAKU U 1 https://m.edso00.ru/8867
CBOMCTBa laf2
[Tapannenorpamm, bubnmoreka [JOK
2 €ro NpU3HAKU U 1 https://m.edso00.ru/8867
CBOMCTBA 1ca0
[Tapamnenorpamm, bubnuoreka [JOK
3 €ro MpU3HAKU U 1 https://m.edsoo.ru/8867
CBO¥iCTBa 1ca0
YacTHble ciiydan
napajuieIorpaMm
OB bu6mmoreka [JOK
4 (IpsAMOYTOJIBHUIK, 1 https://m.edso0o.ru/8867
pomO, KBaapar), ldea
UX MPU3HAKU U
CBOMCTBA
YacTHble ciydan
napasuieIorpaMm
OB bu6mmoreka [IOK
5 (MIpSAMOYTOJIHHUIK, 1 https://m.edso0.ru/8867
pom0, KBazpar), 1120
UX MPU3HAKU U
CBOMCTBA
YactHble cayyan
napasuiesIorpaMm
OB bu6mmoreka [IOK
6 (MpsAAMOYTOJIBHUK, 1 https://m.edso0.ru/8867
pomO, KBaapar), 209¢
WX MPU3HAKH U
CBOMCTBA
bu6mmoreka [JOK
7 Tpaneuus 1 https://m.edsoo.1u/8867
2358
PaBHOOOKas 1 bu6mmorexa [IOK
8 IIPSIMOYTOJIbHAS 1 https://m.edso0o.1u/8867
Tpanenuu 252e
PaBHOOOKAS 1 bu6muoreka [JOK
9 IIPSIMOYTOJIbHAS 1 https://m.edsoo.1u/8867
Tpaneunu 2858




Meron ynBoeHus

bu6mmoreka [JOK

10 e THAREL https://m.eds00.ru/8867
1\ 2bl4
Ienpanshas bu6mmoreka [{OK
11 CHMI\T/II;T - https://m.edsoo.ru/8867
p 2bl4
KonTtponbsHas
bubmuoreka [JOK
pabora 1o Teme
12 Y TEIDEXVEOTEE https://m.edsoo.ru/8867
\ pexy 2c9a
UKH
Teopema daneca
bubmuorexa [JOK
U TeopeMa o
13 https://m.eds00.ru/8867
MIPOTIOPITMOHAIBH
337a
BIX OTpPE3Kax
bubmuoreka [JOK
Cpenusis mTuHuUs
14 S —— https://m.eds00.ru/8867
pey 2¢e0c
bu6mmoreka [IOK
Cpenssist TMHUA
15 S https://m.edsoo.ru/8867
pey 238
N bubmuorexa [JOK
Tpanenus, eé
16 PO https://m.edsoo.ru/8867
pe 2358
i bu6mmoreka [IOK
Tpaneuus, eé
17 PO — https://m.eds00.ru/8867
penHsA 1 3064
bu6mmoreka [IOK
[IponoprmonansH
18 e OTHE3KI https://m.eds00.ru/8867
By 3794
bubmuoreka [JOK
[TponopuroHanbH
19 e OThE3KIL https://m.edsoo0.ru/8867
© 01pes 3794
bu6mmoreka [IOK
LlenTp macc B
20 IR https://m.edsoo.ru/8867
pey 38fc
TonoGisie bubmuorexa [JOK
21 S — https://m.edso00.ru/8867
R 3a78
Tpu npusHaka bubnuoreka [{IOK
22 o100us https://m.eds00.ru/8867
TPEYrOJIbHUKOB 3bae
Tpu npusHaka bubnuoreka LIOK
23 o100ust https://m.edso0.ru/8867
TPEyroJbHUKOB 3ds52
Tpu npusHaka bubnuorexa LIOK
24 mo100ust https://m.eds00.ru/8867
TPEYTOJIbHUKOB 400e




Tpu npusHaka

25 ox00us
TPEYTOJIHLHUKOB
[Ipumenenue
oJ00Us TIPH
26 peuieHuu
MPAKTHYECKUX
3a7a4
KonTtponbsHas
bu6mmoreka [JOK
pabora 1o Teme
27 " https://m.edso0.ru/8867
ITono6HbIE
445a
TpeyrojabHUKN"
CBolicTBa
—— bubmuoreka [JOK
28 S— https://m.eds00.ru/8867
P 45fe
uryp
DopmyIsl 11
nn(?m:nn bubmuoreka [JOK
29 https://m.edso0.1u/8867
TPEeyroJbHUKa,
4860
napajiesnorpaMma |
Dopmynsl g1
HJ—I;H—[ZHH bu6mmoreka [IOK
30 S — https://m.eds00.1u/8867
pey > 4a22
napajienorpaMma |
Dopmynsl 1A
MY bu6mmoreka [IOK
ILIOLIA N
31 SR — https://m.edso0.1u/8867
pey. ) 4a22
napaluienorpaMmma |
Dopmynsl i
nnopmznn bu6mmoreka [IOK
32 https://m.edso0.1u/8867
TPEeyTroJbHUKA,
5288
napajiesorpaMmma
Dopmynsl I
nnopmznn bu6mmoreka [JOK
33 https://m.edso0o.ru/8867
TPEeyTroJbHUKA,
542¢
napasuieJiorpaMma
Brruncnenue bu6mmoreka [JOK
34 IIomaaeu https://m.eds00.ru/8867
CIIOXKHBIX (puUryp 4e78
[Tnomanu duryp bubnmnoreka [{JOK
35 Ha KJISTYaTOu https://m.eds00.ru/8867
Oymare 473¢
36 ITmomanu
NoJO0HBIX HUTYD
ITnomamn
37 s

noJO0HBIX QUTYD




3agauu ¢ bubmuorexa [JOK

38 [IPaAKTUYECKUM https://m.edsoo.1u/8867
COJZIEpKaHUEM 5558
3agaum ¢ bubmuorexa [JOK

39 MPAKTUYECKUM https://m.eds00.ru/8867
COJlepKaHHEM 5684
Pentenue 3amau ¢
HOMOIIIBIO MeTOa bubmuorexa [JOK

40 . https://m.eds00.ru/8867
BCIIOMOTaTeNbHOM 4190
TUIOIIAIN
KoHTtponbHas bubnmoreka [JOK

41 pabora 1o Teme https://m.eds00.ru/8867
"ITnomans" 579¢
Teopema bubnuoreka [JOK

42 [Tudaropa u eé https://m.eds00.ru/8867
MPUMEHEHUE 5918
Teopema bubnuoreka IIOK

43 [Mudaropa u eé https://m.edso0.ru/8867
[IPUMEHEHUE 5918
Teopema bubnmoreka [{JOK

44 [Mudaropa u eé https://m.edso0.ru/8867
[IPUMEHEHUE Sabc
Teopema

45 [Mudaropa u eé
MpPUMEHEHUE
Teopema

46 [Tudaropa u eé
MIPUMEHEHNE
Ornpenenenne
TPUTOHOMETPHUUEC
KUX (YHKIIHHA
OCTpOToO yria
HPAMOYTOHHOTO bubnuoreka [{IOK

47 https://m.eds00.ru/8867
TPEYTroJbHUKA, 5432
TPUTOHOMETPHUUEC
KHE COOTHOIIEHUS
B MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE
OcHoBHOE bubmuorexa [JOK

48 TPUTOHOMETPUYEC https://m.edsoo.ru/8867
KO€ TOXAECCTBO 5144
OcHoBHOE

49 TPUTOHOMETPUUEC

KO€ TOXKICCTBO




OcHoBHOE

50 TPUTOHOMETPHUUEC
KO€ TOXKIECTBO
KonTtponbsHas
paboTta mo Teme
" bu6mmoreka [IOK
Teopema
51 Tndaropa https://m.edsoo.ru/8al4
p 078
Havaja
TpuroHomeTpun"
Bnoucannsie u
[EHTpaJIbHBIC
bu6mmoreka [IOK
YTIIBI, YTOI
52 e https://m.edsoo.ru/8al4
v 15b2
KacaTeJIbHOU U
Xopioi
Bnoucannsie u
[EHTpaJTbHBIC
bu6mmoreka [JOK
YTJIBI, YTOJ
53 e https://m.edsoo.ru/8al4
ny y 1940
KacaTeJIbHOU U
Xopioi
Bnoucannsie u
[IEHTpaTbHBIC
bu6mmoreka [{OK
YTIIBL, YTOI
54 oK https://m.edsoo.ru/8al4
XKIY ) 1b34
KacaTeJIbHOU U
Xop1o1
Vsl Mexny
55 XOpJaMu U
CEKYIIUMU
Vsl Mexnay
56 XOpAaMH U
CEKYIIUMHA
Bnoucannsie u
OITMICAaHHBIE bu6muoreka [JOK
57 YETBIPEXYTOJIBHUK https://m.edsoo.ru/8al4
W, NX IPU3HAKHU U 0f86
CBOICTBA
Bnoucannsie u
OITHCaHHBIE bu6muoreka [JOK
58 YETBIPEXYTOJIBHUK https://m.edsoo.ru/8al4
Y, UX NIPU3HAKU U 16d4
CBOMCTBA
Brmcannsie u bu6mmoreka [JOK
59 OIMCAHHBIC https://m.edsoo.ru/8al4

YeTBIPEXYTOIbHUK

16d4




H, UX HpI/IBHaKI/I nu
CBOMCTBA

60

[Ipumenenue
CBOICTB
BIIMCAHHBIX U
ONMCAHHBIX
YEeTBIPEXYTOJIBHUK
OB IIpU PELICHUH
F€OMETPUUYECKHUX
3a1a4

61

IIpumenenue
CBONCTB
BIIMCAHHBIX U
OINMCaHHBIX
YETBIPEXYTOJIBHUK
OB IIpU PEUICHUH
TFEOMETPUUYECKUX
3a/1a4

62

63

64

B3anmuoe
pacronoxeHue
JBYX
OKpYXHOCTEH,
obmue
KacaTeJIbHbIE

Kacanue
OKPYXHOCTEN

Kontponbnas
pabota no Teme
"Vriel B
OKPY’KHOCTH.
Briucannsie u
OTIMCaHHbIC
YETHIPEXYTOILHUK

HH

bubmuoreka [JOK
https://m.edsoo.ru/8al4
10a8

bu6nuoreka [JOK
https://m.edsoo.ru/8al4
10a8

bu6mmoreka [IOK
https://m.edsoo.ru/8al4
1c88

65

IToBTOpeHune
OCHOBHBIX
TIOHATHI U
METOJIOB KYpCOB 7
1 8 KIIaCCOB,
00001meHne
3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/8al4
1ddc

66

IToBTOpEHME
OCHOBHBIX
MIOHATHI 1
METOJIOB KYpCOB 7
1 8 KJIacCOB,

bu6muoreka [JOK
https://m.edsoo.ru/8al4
lefe




00o01eHune
3HAaHUU
Htoroas Bbu6moreka [JOK
67 KOHTPOJIbHAS 1 1 https://m.edsoo.ru/8al4
paborta 2368
IToBTOpEHUE
OCHOBHBIX
MIOHSATHH U Bbu6muoreka [JOK
68 METOJIOB KYpCOB 7 1 https://m.edsoo.ru/8al4
1 8 KJIacCOB, 20ac
00001eHue
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB I10 68 6 0
I[TPOT'PAMME
9 KIIACC
N KosmyecTBo yacoB Jata DJIEeKTPOHHbIE
nugposbie
n/  Tema ypoka Bcer | Kontpoasn = IIpakTHuec H3y'eH
o0pa3oBaTe/ibHbIE
I 0 ble padoThI KHe padoThbl us
pecypcsbl
Onpenenenue
TPUTOHOMETPUYEC bubmmotexa [JOK
1 KUX QYHKIUI 1 https://m.edsoo.ru/8al4
yrioB ot 0° 1o 24bc
180°
) ®opMyiibl 1
MIpUBEICHUS
bubmuoreka [JOK
Teopema
3 COCHIHVCOR 1 https://m.edsoo.ru/8al4
OCHHYCO 136¢
4 Teopema |
KOCHHYCOB
bubnuoreka [JOK
Teopema
5 COCHEVCOB 1 https://m.edsoo.ru/8al4
y 2d5e
bu6mmorexa [IOK
6 Teopema cuHycoB 1 https://m.edsoo.ru/8al4
2e8a
7 Teopema cuHyCcOB 1
TeopeMa cuHycoB 1
but6mmoreka [JOK
Haxoxnenue
9 | https://m.edsoo.ru/8al4
JUIMH CTOPOH U 30b0




BCJIMYHH YTJIOB

TPEYTOJIHLHUKOB
bu6nmoreka [JOK
Pemenne
10 TDEVTOTEHIKOB https://m.edsoo.ru/8al4
pey 2ac0
but6mmoreka [JOK
Pemienue
11 DEVIOMLHIKOR https://m.edsoo.ru/8al4
pey 2ac0
bu6nuoreka [JOK
Pemenue
12 S https://m.edsoo.ru/8al4
bubmuoreka [JOK
Pemenue
13 TDEVTONEHIKOR https://m.edsoo.ru/8al4
pey 2ac0
[IpakTuyeckoe
bu6mmorexa [IOK
MIPUMEHEHNE
14 https://m.edsoo.ru/8al4
TEOpPEM CHHYCOB U
2c3c
KOCHHYCOB
[IpakTuyeckoe
15 MIPUMEHEHNE
TEOpEM CHUHYCOB H
KOCHHYCOB
KonTponbshas
bub6mmorexa [IOK
paboTa no Teme
16 " https://m.edsoo.ru/8al4
Pemenne
392a
TPEYroJIbHUKOB"
[TonsiTue o bubmmorexa [{OK
17 npeoOpa3oBaHUU https://m.edsoo.ru/8al4
nonoous 3ab0
CoOOTBETCTBEHHBIC bubmuoreka [JOK
18 3JIEMEHTHI https://m.edsoo.ru/8al4
no100HBIX (uUryp 3de4
CoOOTBETCTBEHHBIE
19 2JIEMEHTHI
Mo1I00HBIX (Uryp
Teopema o
MIPOU3BEICHUU
OTPE3KOB XOP,
Teopema o
bubnuoreka [JOK
MIPOU3BEICHUT
20 OTDEIKOB https://m.edsoo.ru/8al4
P 406¢
CEeKYIIHUX,
Teopema o
KBajpaTe

KacaTelabHOU




Teopema o
MIPOU3BENCHUU
OTpPE3KOB XOP[,

TeopeMa o
HpOW3BEICHHH bubmuoreka [JOK
21 oTpesKoB https://m.edsoo.ru/8al4
41a4
CEeKYIHUX,
TEOpeMa o
KBajipaTe
KacaTeJIbHON
Teopema o
MIPOU3BEIEHUHU
OTPE3KOB XOP1,
TEopeMa o
HpOU3BECHIH bu6nuoreka [JOK
22 oTpesKoB https://m.edsoo.ru/8al4
42da
CEKYIIHX,
TeopeMa o
KBajpare
KacaTeJIbHOU
[Ipumenenne
TEOPEM B bubmuoteka [JOK
23 peleHun https://m.edsoo.ru/8al4
TeOMETPUUYECKUX 3106
3a1aq
[Ipumenenne
TEOPEM B bubnnorexa [IOK
24 peLieHun https://m.edsoo.ru/8al4
TeOMETPUYECKUX 43fc
3a1aq
[Ipumenenne
TEOPEM B bubnunorexa [JOK
25 peLieHun https://m.edsoo.ru/8al4
reOMETPUYECKUX 4578
3a1a4
KontponbHas
pabota o Teme
"ITpeoOpa3oBanue bubanorexa [JOK
26 nomoows. https://m.edsoo.ru/8al4
Mertpuueckue 47a8
COOTHOUICHHUSI B
OKpYy>kHOCTH"
Onpenenenue
BEKTOPOB. bubmuoteka LIOK
27 DuU3NYECKUN U https://m.edsoo.ru/8al14
reOMETPUYECKUI 4960

CMEICJI BEKTOPOB




Cnoxenue u

BBIYMTAHHC but6mmoreka [JOK
28 BEKTOPOB, https://m.edsoo.ru/8al4
YMHOKECHHE 4a8c
BEKTOpa Ha YHCIIO
CnoxeHue u
BBIYMTAHHC bu6nmoreka [JOK
29 BEKTOPOB, https://m.edsoo.ru/8al4
YMHOKEHHE 4d52
BEKTOpa Ha YHCIIO
CnoxeHue u
BBIYUTAHUE
30 BEKTOPOB,
YMHOKEHUE
BEKTOpa Ha YHCIIO
Paznoxxenue
31 BEKTOpA 110 IBYM
HEKOJUTUHEAPHBIM
BEKTOpaM
Koop/Hats! bu6mmoreka [IOK
32 https://m.edsoo.ru/8al4
BEKTOpa Afbe
CkanspHoe
MIPOU3BEJICHUE
BEKTOPOB, €I0 bu6mmoreka [IOK
33 https://m.edsoo.ru/8al4
MPUMCHCHUE JJIS 539¢
HaXO0K/ICHHUS
JUTAH ¥ YTJIOB
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €10 bu6mmoreka [IOK
34 https://m.edsoo.ru/8al4
MIPUMEHCHUE JITS 550e
HaXO0KJICHHUS
JUIVH U YTJIOB
Pemenue 3amay ¢ bubnuoreka [JOK
35 TTOMOIIIBIO https://m.edsoo.ru/8al4
BEKTOPOB 4c3a
Pemenue 3angau ¢ but6mmoreka [JOK
36 ITOMOIIIBIO https://m.edsoo.ru/8al4
BEKTOPOB 58c4
[Ipumenenue
37 BEKTOPOB IS

pelieHus 3aaad
¢buzuku




38

KonTponbHas
pabota o Teme
"BekTops!"

but6mmoreka [JOK

https://m.edsoo.ru/8al4

5b08

39

JlekapTOBBI
KOOPAWHATBI
TOYEK Ha
IJIOCKOCTH

40

YpaBHeHue
MpAMO

bu6nmoreka [IOK

https://m.edsoo.ru/8al4

5c48

41

YpaBHeHue
pAMO

42

YpaBHeHue
OKPYXKHOCTH

bubmuoreka [JOK

https://m.edsoo.ru/8al4

635a

43

Koopauuatst
TOUECK
MePECCUCHUS
OKPY>KHOCTH U
IPSAMOM

bubnmoreka [JOK

https://m.edsoo.ru/8al4

6620

44

MeTton
KOOpAUWHAT MpHU
peleHnn
FEOMETPUYECKUX
3ajad,
MPaKTUYECKHUX
3ajau

45

MeTton
KOOpAMHAT MpHU
peleHuun
FeOMETPUUYECKUX
3ajad,
MPAKTUYECKUX
3ajau

46

MeTton
KOOpAMHAT [pU
peLeHuu
rEOMETPUYECKUX
3aj1ad,
MPAKTUYECKHUX
3a71a4

47

KonTponbHas
paboTa no Teme
" JlekapTOBbI
KOOpJIMHATHI Ha
IJIOCKOCTH"

but6mmoreka [JOK

https://m.edsoo.ru/8al4

6e0e




IIpaBunbHBIE

MHOTOYTOJIbHUKH bubmmorexa HOK
48 4 ’ https://m.edsoo.ru/8al4
BBIUHCIICHUE MX
6fda
AJIEMEHTOB
bu6nuoreka [JOK
Yucno m. a
49 uero . JUmn https://m.edsoo.ru/8al4
OKPY)KHOCTH 7968
bu6nmoreka [JOK
Hucno . a
50 ueno . Jlmin https://m.edsoo.ru/8al4
OKPY>KHOCTH 71dc
51 Jnuna nyru
OKPY)KHOCTH
bubmuoreka [JOK
Pannannas mepa
52 https://m.edsoo.ru/8al4
yra 7l4c
[Inowmane kpyra, bub6mmorexa [{OK
53 CEeKTOopa, https://m.edsoo.ru/8al4
CEerMEHTa 7426
IInomans kpyra, bu6mmorexa [IOK
54 CeKTopa, https://m.edsoo.ru/8al4
CEerMEHTA 7750
[Inowmane kpyra, bubmmorexa [IOK
55 CEKTOpa, https://m.edsoo.ru/8al4
CETMEHTa 7750
IlonstHE 0 bu6nuoreka [JOK
56 JIBIKCHUHN https://m.edsoo.ru/8al4
IJIOCKOCTH 7c82
. bubmmoreka [JOK
[TapannensHbIN
57 https://m.edsoo.ru/8al4
MIEPEHOC, TOBOPOT 7£16
ITapannensHbIN bubmorexa LIOK
58 P https://m.edsoo.ru/8al4
MePEHOC, TOBOPOT I
59 [TapamienpHbIi
MepPEeHOC, MOBOPOT
60 [TapannenbHbIi
MePEHOC, TOBOPOT
[Ipumenenue bubmuoreka IIOK
61 JBH>KCHUU TIPU https://m.edsoo.ru/8al4
pELIeHnH 3a1a4 80e2
KonTponbHas
pabota mo Temam
62 "[IpaBuiibHBIE
MHOTOYTOJbHUKH.
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MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI
7 KIIACC

Kon

MpPOBEPsSIEMOro
pe3yJjbTara

IIpoBepsiemMble MpeaMeTHbIE Pe3y/JbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUsd

6

['eomerpus

6.1

6.2

6.3

6.4

Pacrio3naBaTh M3yueHHBIC TEOMETPUUYECKUE QUTYPBI, OMIPEIEISITh UX B3aUMHOE
pacroJIoKeHue, H300pakaTh TEOMETPUICCKUE (DUTYPHI, BBITOIHATH YEPTEKH IO
YCIOBUIO 3a/1aud. I3MepATh JIMHENHBIE U YTIIOBBIE BEIMUMHBL. PemaTs 3a1aun Ha

BBIYHMCIICHHUE JIJTUH OTPE3KOB U BEJIMYUH YIJIOB

Jlenath TpyOyI0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEIMYHMH MIPEAMETOB B peaibHON
KHM3HH, Pa3MEPOB IPUPOJHBIX 00BbEKTOB. Pa3nmuuaTs pa3zMepbl STHX 00BEKTOB 110
MOPSIIKY BEJIMYMHBI

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1auaM

ITons30BaThCs IpU3HAKaMH PAaBCHCTBA TPCYI'OJIbHUKOB, UCIIOJI30BATh ITPHU3HAKH

Y CBOKMCTBA paBHOOCIPEHHBIX TPEYTOJHLHUKOB MIPU PELICHUH 3a/1a4

6.5

6.6

IIpoBOINUTE JIOrMYECKHE PACCYXKACHUS C MCIOJb30BAHUEM TI'E€OMETPUYECKUX
TEeOpeM

[Tonp30BaTbcs INpU3HAKAMH DPABEHCTBA IIPSMOYTOJIBHBIX  TPEYTIOJBHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOM K THUIOTEHY3€ IPSIMOYIOJBHOIO

TPEYTOJIbHUKA, B PEIIEHUHY T'€OMETPUUECKHUX 3a/1a4

6.7

Omnpenensts napajieabHOCTD MPSIMBIX C IOMOLIBIO YIJIOB, KOTOpPbIe 00pa3yer ¢
HUMU cekymas. OnpeaensTs napayuieIbHOCTh IPSIMbBIX ¢ TOMOIIBIO PABEHCTBA

pPacCTOSTHUM OT TOYEK OJHOM IPSIMOU 10 TOYEK APYroM MpsMOn

6.8

Pemate 3amaun Ha kaeT4aron Oymare

6.9

[IpoBOAUTH BHIYMCICHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUS YTJIOB B
FEOMETPUYECKHUX 3aJa4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJILHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUEHUH JBYX
NapaJuleJIbHBIX MIPAMBIX CEKYILEeH. Pemars npakTH4ecKue 3a1a4i Ha HAX0XKICHHE

yTJIOB

6.10

Bnagerp mnoOHSATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMEThb OIpelessTh
OMCCeKTpUCY yIJIa W CEpPEeIUHHBIM NEepHeHIUKYIsAp K OTPe3Ky Kak

rCOMETPHUIYCCKUEC MECTA TOUYCK

6.11

@opMynMpOBaTh ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl M JuaMerpa
OKpY>KHOCTH, TMOJIb30BAThCS MX CBOMCTBAMHU. YMETh NMPUMEHSATH 3TU CBOMCTBA

IIPY pELIECHNH 3a]a4

1




6.12

Bragets moHSATHEM ONUCAHHON OKOJIO TPEYrojJbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ ueHtp. [lomp3oBaTbes akTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB
TpEyroJibHUKa TMEePeceKaroTcs B OJHOM TOUKE, U O TOM, 4YTO CEpEAUHHBIC

NECPICHAUKYJIPBI K CTOPOHAM TPCYT'OJIbHUKA IIEPCCCKAOTCA B OﬂHOﬁ TOYKC

6.13

Brnanets moHsTHEM KacaTelbHOM K OKPY>KHOCTH, MOJB30BAaTHCS TEOPEMOM O

MEePHEHANKYISIPHOCTH KacaTeNIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHUs

6.14

Ilons30BaThCs HpOCTGfIH.IPIMH TCOMETPUICCKUMHU HCPABEHCTBAMMU, TIOHUMATh UX

IIPAKTUYECKUM CMBICT

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPUYCCKUC IMOCTPOCHUA C NMOMOINBKO HHUPKYJIS U

JINHEHKU

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJjbTara

6

6.1

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'IBHOi71 nmporpaMmbl OCHOBHOTI'O 001ero 06p330BaHI/Iﬂ

I'eomeTpus

Pacrnio3naBatsh OCHOBHBEIC BUbI quLIpéxyr OJIbHUKOB, Hux OJICMCHTHI,

II0JIb30BATHCS MX CBOMCTBAMU npu pCUICHUH TCOMETPHUICCKUX 3adaY

6.2

6.3

[IpuMeHATh CBOWMCTBA TOYKU MEPECECUCHHS MEANAH TPEYTroIbHUKA (IIEHTpa Macc)

B pCHICHUU 3a1a4

Bnaners nonsituem cpenHeil IMHUK TPEYroJdbHUKA U Tpaeluu, IPUMEHATh UX
CBOMCTBAa IIPH pEIIEHWH TeoMeTpudYecKux 3anad. llomp3oBaThCcs TeopeMon
Qaneca ¥ TEOPEMON O NPONOPLHUOHAIBHBIX OTPE3KAX, MPUMEHATH UX UL

pPEeIICHUS NPAaKTUYICCKUX 3aJ1ayd

6.4

6.5

[IpumensTh mpU3HAKU MOAOOMS TPEYTOJbHUKOB B PEIIEHUU T€OMETPHUYECKHX
3a1a4

[Tomb3oBatbest  TeopeMoit [ludaropa uiss pemieHUs TIeOMETPHUYCCKHX U
npakTuyeckux 3agad. CTpOUTh MaTeMaTHYECKyH0 MOJIeIb B MPAKTHUUECKHX

3agadax, CaMOCTOATCIbHO ACJIaTh qepTém M HAaXOJUTb COOTBCTCTBYIOIUC NJIMHBL

6.6

B.]'Ia)IeTI) IOHATUAMU  CHHYCA, KOCHMHYCa W TaHI¢HCa OCTporo yrijia
IpsAMOYT'OJIbHOT'O TPCYT'OJIbHUKA. ITonp30BaThCs STUMU MOHATUSIMHA AJId pCIICHU A

MPAKTUYCCKUX 3aaa4d

6.7

Bbruucnare (pasiuyHbIMH CIIOCOOAMH) IUIOIIAAb TPEYrOJdbHHUKA M IUIOIIAAH
MHOTOYTOJIBHBIX  (QUryp (MOJIB3YysICh, TI/A€ HEOOXOAUMO, KaJbKYJISATOPOM).

[IpuMeHATh MoMy4YeHHbIE YMEHHUSI B IPAKTUYECKUX 3a7a4ax

6.8

BirageTs mOHATUSAMY BIMCAHHOTO U LIEHTPAIBHOI'O YIJIA, UCIIOJIB30BATh TEOPEMBI
O BIMCAHHBIX YIJIaX, yIJaXx MEXAY XOpAaMH (CEeKyIIMMH) U YyIje MEXKIY

KacaTeJIbHOW U XOPJI0M MPHU PEUIEHUH FT€OMETPUUYECKUX 3a]1a4




6.9

Biiagers MOHATHEM OIMCAaHHOTO YETBIPEXYTOJIBHUKA, IPUMEHSATH CBONCTBA

OMHUCAHHOTO YETHIPEXYTONIbHUKA MPU PELICHUU 33124

6.10

HpI/IMeHHTB INOJTYYCHHBIC 3HAaHHA Ha IMPAKTHUKE — CTPOHUTH MATEMATHUYCCKHUC
MoaCIn g 3aJdad peaHLHOﬁ JKU3HM U TPOBOAUTL COOTBCTCTBYIOIIUC

BBIUHCIICHHUSI C MPUMEHEHHEM MO0J00MUsS U TPUTOHOMETpUU (TIOJB3YSCh, T

HE00XO0IMMO, KAJIbKYJIATOPOM)

9 KJIACC

Koxa
MPOBEPAEMOro
pe3yjabTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHOI NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusd

6

6.1

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTh C UX MOMOIIBIO
pa3iauyHble  DJIEMEHTHl  MPSAMOYIOJBHOIO  TPEYrojibHUKAa  («pelieHue
IPSIMOYTOJIBHBIX TPEYroJIbHUKOB»). HaxonuTe (C MOMOUIbI0 KaJIbKYJISATOpA)

AJIMHBI U YTJIbIL JJIA HeTaOJIMYHBIX 3HAYECHUH

6.2

Ilons30BaThCs q)OpMy.]IaMI/I NPpUBCACHUSA W OCHOBHBIM TPHIOHOMCTPHUYCCKUM
TOXACCTBOM AJI1 HaXOXIACHUA COOTHOIICHUI MCXKAY TPUTOHOMETPUYCCKUMU

BCINYHNHaAMH

6.3

6.4

Hcnons3oBaTh TCOPEMbI CHUHYCOB W KOCHHYCOB I HAXOKACHHUA PA3JIWYHBIX
9JICMCHTOB TPCYI'OJIbHUKA («pemeﬁne TpeyTOJ'H)HI/IKOB»), MNPUMCHSATH HUX IIPpHU

pCeHICHUH I'COMECTPUUCCKHUX 3a/laYq

Bnagers nmonaTHsMH TpeoOpazoBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JEMEHTOB
noo0HbIX (uryp. Iloap3oBaTecs cBOMCTBaMU OA00MS TPOU3BOJIBHBIX (UTYD,

YMETh BBIYUCIATH JJIMHBI U HAaXOAWUTH YIJIbl Y MOA0OHBIX (uryp. IIpumensrs
CBOMCTBAa MMOMOOMSI B MPAKTUYECKUX 3aJaydax. YMETb NPUBOAUTH IMPUMEPHI

MO0JI00HBIX (PUTYP B OKPY’KAIOLIEM MHUpE

6.5

ITons30BaThCs TCOpEeMaMu O IPOU3BCACHHWHN OTPC3KOB XOpJd, O MPOU3BCACHHUUN

OTpPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM

6.6

[Tonp30BaThCsl BEKTOPAMHU, TOHUMATh UX TE€OMETPUUYECKHUNA U (PU3UUECKUIT CMBICT,
MIPUMEHSTh UX B PEIICHUN T€OMETpUYECKUX U (pu3nueckux 3aaad. [IpumeHsTs

CKaJIIpHOC MPOU3BECACHNEC BEKTOPOB IJIA HAXOXKACHUA IJIMH U YIJIOB

6.7

ITons30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, IPUMCHATE €T0 B pCIICHUN

rCOMCTPHUYCCKUX U MMPAKTUICCKUX 3a71a4




6.8

Biagers NOHATHAMM IPABUIBHOTO MHOIOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY>KHOCTH M paJJUaHHON MEPBHI yIila, yMETh BBIYUCIIATH IUIOIIAlb

Kpyra 1 €ro JacTew. HpI/IMeHHTB MMOJIYYCHHBIC YMCHH: B IIPAKTHUYCCKHX 3adadax

6.9

HaxomuTh ocM WM LEHTPHl CHUMMETPUH (GUTYp, TPUMEHSTH JBHKCHUS

IIJIOCKOCTHU B HpOCTCfIH.IPIX clIy4dasax

6.10

HpI/IMeHHTb NOJIYUYCHHBIC 3HAHUSA Ha MNPAKTUKC — CTPOUTH MATCMATUYCCKHC
MoaCiaM g 3aJda4d peaHLHOﬁ JKU3HU U TPOBOAUTHL COOTBCTCTBYIOLIUC
BBIYUCIICHHUA C IIPUMCHCHHCM HO,I[O6I/I$I H TPHUTIOHOMCTPUYCCKHX (bYHKHI/Iﬁ

(MONB3YSACh, TA€ HEOOXOIUMO, KATBKYIISITOPOM)

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUS
6 I'eomerpust
Havanbhble nonsTus reomerpun. Touka, nmpsimasi, OTpE30K, J1yd. Yroia. Bunel yrios.
6.1 Beptukanbabsle U cMexHbIE yruibl. buccektpuca yria. JloMmaHasi, MHOTOYTrOJIbHUK.
[TapannenbHOCTh U MEPIEHAUKYISAPHOCTD MPSMBIX
6.2 Cummetrpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBAa OcCeBOM cumMmeTpuu. [Ipumepsr
. CUMMETPUHU B OKPYKAIOIIEM MUPE
63 OcCHOBHbBIE TOCTPOEHHSI C MOMOIIBIO LUPKYJs U JuHeiku. TpeyronabHuk. Boicora,
' Me/raHa, OMCCeKTpUca, UX CBOICTBa
6.4 PaBHOOEIpEeHHBII 1 PAaBHOCTOPOHHUI TpeyrodbHUKU. HepaBeHCTBO TpeyroapHUKa
65 CBolicTBa M TMpU3HAKU PABHOOEAPEHHOTO TpeyrojbHuKa. Ilpu3Haku paBeHCTBa
' TPEYroJIbHUKOB
6.6 CBolicTBa ¥ PU3HAKU MapajIeabHbIX OpAMbIX. CyMMa yIJIoB TpeyrojibHUKa. BHenHue
. YIJIbI TPEYTOJIbHUKA
[TpstmoyronbHbI TpeyroabHUK. CBONCTBO MeIUaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
6.7 IIPOBEAEHHON K TUNOTEHY3€e. [Ipn3Haku paBeHCTBa NMPSMOYTOJIBHBIX TPEYTIOJIbHHUKOB.
[TpstMmoyTONBHBIN TPEYroabHUK ¢ yrioM B 30°
HepaBeHcTBa B TeoMeTpUH: HEPABEHCTBO TPEYroJIbHUKA, HEPAaBEHCTBO O JJIMHE
6.8 JOMaHOM, Teopema O OonblieM yriae U OOJbIIEH CTOPOHE TPEYTrOJbHHUKA.
[leprieHquKyIAp ¥ HAKJIOHHAS
6.9 I'eomeTpuyeckoe Mecto Toyek. buccekTpuca yria u CEepeauHHBIA MEPHEHIUKYIISP
. OTpE3KY KaK F€OMETPUYECKHE MECTa TOUEK
6.10 OKpy’>KHOCTb M KpyI, XOpJa M AUaMeTp, UX CBOMCTBa. B3aummHOe pacrnosioxeHue
' OKPY’KHOCTH U npsiMoi. KacarenbHas U ceKyIas K OKpy»KHOCTH
6.11 OKpY’>KHOCTb, BIIUCAHHAs B yroJl. BnimcanHast u onucanHasi OKpyKHOCTH TPEYTOJIbHUKA




8 KJIACC

W

Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Uetsipéxyronpauku. [lapamenorpamMm, ero npru3Haku ¥ CBOMCTBA
6.2 [IpssMoyrobHUK, pOMO, KBaJipaT, MX MMPU3HAKU U CBOMCTBA
6.3 Tpanemus, paBHOOOKas Tpamneiys, e€ CBOMCTBa U mpu3Haku. [IpsMoyronpHas Tpamemus
64 Meron yaBoenus meauansl. LlentpansHas cummerpusi. Teopema daneca u Teopema o
. IIPONOPLMOHATIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpEeyrojibHHUKA U Tpaneuuu. LlenTp macc TpeyroibHuka
6.6 [Tomobue  TpeyronmbHUKOB, Kod(hdumuent momodus. IlpuszHaku  mogoOHs
' TpeyrojabHUKOB. [I[pumMeHeHue mogo0us pu perieHnH MPaKTHUYeCKUX 3a1a4
6.7 DopMyIIbl TS TUIOIAIA TPEYTOJIbHHUKA, TapaliiesiorpaMMa, poM0Oa U Tpaneiuu
6.3 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHomeHHe rmiomaneil momao0HBIX
. ¢uryp
6.9 Brruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJFHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema [Tudaropa. [Ipumenenue reopemsl [Tudaropa npu pemreHuN NpakKTUYECKUX
' 3a/1a4
CuHyc, KOCHMHYC, TaHI€HC OCTpPOr0 yrja MpsIMOYTOJIbHOIO TpeyrojbHUKa. OCHOBHOC
6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpudeckue pyHkuuu yrios B 30°, 45° u
60°
610 BrnucanHbIe U IEHTpaIbHBIE YIJIBI, YTOJI MEXKIY KacaTeIbHON U XOPAOU. YTJIbl MEXITY
' XOpAAaMHU U CEKYIUMU
6.13 BricanHbie 1 onycaHHbIe YETHIPEXYTOIBHUKU
6.14 B3aumHoe pacrnonokeHue 1ByX OKpykHocTe. Kacanuwe okxpyxHocteil. OOuue
' KacaTeNbHbIE K IBYM OKPYKHOCTSAM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, TtaHreHc yrioB oTr 0 npo 180°. OcCHOBHOE TpPHUTOHOMETPUYECKOE
' TOXJ1eCTBO. POpPMYJIbI IPUBEACHHUS
6.2 Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
' MIPAKTHUYECKUX 3aJa4 C UCIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB




64 Teopema 0 npou3BEAEHUH OTPE3KOB XOP, TEOPEMBI O POU3BEACHUN OTPE3KOB CEKYIIMX,
' TeopeMa O KBaJpaTe KacaTeabHOU
BexTtop, anmuHa (MOIysb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUN HAJl
BeKkTOpaMHu. PaznokeHue BeKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunarer BekTopa. CKajlipHOE TPOU3BEJEHUE BEKTOPOB, IPUMEHEHHUE JUIs
' HAXO0XJICHUS JJIMH U YTIIOB
JlekapToBbl KOOpDAMHATHI HA IUIOCKOCTU. YpaBHEHHS TMPSIMOW M OKPYXKHOCTH B
6.7 KOOpJMHATaX, IEPEeCceYeHUEe OKPYXKHOCTEH M MpsAMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpykHOcTHU. ['pagycHas W paauaHHas Mepa yria, BBIYUCICHUE IJIMH OyT
' OKPYKHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CEerMeHTa
611 JIBM>KeHUS MJI0OCKOCTH M BHYTPEHHUE CUMMETPUU GUTYD (3JIeMEHTapHbIE MPEACTABICHUS).
' [TapannensHb1i nepenoc. [ToBopot

MPOBEPSIEMBIE HA OI' 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBaHUSI K NMPeIMETHBIM pPe3yIbTaTaM 0CBOEHHS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
TpeOoBaHUs Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, ITOAMHOXKECTBO, ONIEPALIUN HAJL
MHOXECTBAMU; YMEHHUE OTICPUPOBATH MOHATUSAMU: Tpad, CBA3HBIN Tpad, 1epeso,
LUK, TPUMEHATH UX MPU PEIICHUH 33/1a4; YMEHHE UCTIOIh30BaTh rpaguueckoe
MPECTAaBICHUE MHOMXECTB JIJI ONHUCAHUS PEATIbHBIX MPOILIECCOB U SIBJICHUH, TPU

pCUICHUHU 3a1a4 U3 JpYTHUX y‘-Ie6HLIX npeaAMETOB

YMeHue omnepupoBaTh IOHATUSAMH:  ONPENCIEHUE, AaKCHOMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHHUE PACIO3HABAaTh WCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS,
MIPUBOANTH NPUMEPBl U KOHTPHPHUMEPBI, CTPOUTH BBICKA3bIBAHWA W OTPULIAHUSA

BBbICKa3bIBAaHUU

YMeHue onepupoBaTh MOHATHSIMU: HATYypaJIbHOE YHCIO, IMPOCTOE M COCTABHOE
YHCII0, EJUMOCTh HATYPAJIbHBIX YHCEJN, NPU3HAKH JEIUMOCTH, LEJI0e YHCIIO,
MOJyJIb 4HCJia, OOBIKHOBEHHAsi JIpoOb M JecATUYHasi JIpoOb, CTAaHAAPTHBIM BUJ
YHCNa, PAIMOHAIBHOE 4YHCIO, HPPALMOHATIBHOE 4YHCIO, apu(pMETHUCCKHH

KBa,Z[paTHBII\/'I KOpCHb, YMCHHC BBLIIIOJHATD I[eflCTBHSI C 4YucCjiaMu, CPaBHUBATH 1

~




ynopsaa0o4nBaTb 4YuCIia, MNOPCACTABIATH YHUCIIA Ha KOOpHHHaTHOﬁ HpSIMOI\/'I,

OKpYTJISTh YHCJIa; YMEHHUE JIe1aTh MPUKUAKY U OLICHKY pe3yJibTaTa BHIYHCICHUI

VYMeHne onepupoBaTh IMOHSTHUSIMH: CTENEHb C IEJBIM  IOKa3aTeseM,
apu(METHYECKH KBaapaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas ApoOs,
TOX/IECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENEHW OOJbIIe €IHHULIBI;
YMEHHUE BBIIOJHATH Pacy€Thl 1o hopMynam, mpeodpa3oBaHus LEJbIX, APOOHO-

panMOHATBHBIX BBIPAKEHUH U BRIPRKEHUN C KOPHSIMH, Pa3JIO’KeHNE MHOTOYJICHA
Ha MHOXUTEIH, B TOM YHCJIE C UCIOJIb30BaHuEM (GOPMYIT Pa3HOCTH KBAIPATOB U

KBaJlpaTa CyMMBbI H Pa3HOCTH

YMeHHe onepupoBaTh NOHATHAMU: YKMCIOBOE PAaBEHCTBO, YPAaBHEHHUE C OJHOMU
IIEPEMEHHOM, 4YHMCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHUE
pelmate JMHEHHBIE W KBaJApaTHbIE YpaBHEHMs, JApOOHO-pallOHaIbHbIE
YPaBHEHHUS C OJHOM INEpEMEHHOW, CHCTEMBbl JABYX JIMHEHHBIX YpaBHEHUH,
JTMHEWHBIC HEPABEHCTBA M MX CUCTEMBI, KBaJpPATHbIE U APOOHO-pAIIIOHAIEHBIC

HEPABEHCTBA C OJTHOM NEPEMEHHOM, B TOM YHCIIE IIPU PEIICHNH 3aJa4 U3 JPYTUX
IIPEAMETOB U TPAKTUYECKUX 3a4ad; YMEHHE HCIIOIb30BaTh KOOPAWHATHYIO
IPSAMYIO U KOOPAWHATHYIO INIOCKOCTb JUIs H300paKeHUs pelIeHUH ypaBHEHUH,

HCPAaBCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QyHKIUS, rpaduK GYHKINHU, HYTU QYHKIUH,
NPOMEXYTKH 3HAKOMOCTOSHCTBA, TIPOMEXKYTKHA BO3pAacCTaHus, yOBIBaHWS,
HauOosblllee M HauMEHbIIee 3HAa4eHHMs] (PYHKLIMU; YMEHUE OIepUpOBaTh
MNOHATHAMHU: TIPSMast TPOTIOPIHOHATIBHOCTD, TMHEIHAS (QYHKIHS, KBaIpaTHIHAS
¢byHkus, oOpaTHas MNPONOPLUMOHAIBHOCTh, Napaboiya, rumnepOoiyia; yMeHHEe
CTPOUTH Tpaduku PyHKIMH, UCTIONB30BaTh TPa(UKH ISl ONIPEACICHUS CBOWCTB
IIPOLIECCOB U 3aBUCUMOCTEM, /Ui pelIeHus 3a7a4 U3 ApyTrux y4eOHbIX IPEeIMETOB
U peajbHOM >KU3HW; yMEHHE BBbIpaXaThb (HOpMyJIaMH 3aBUCUMOCTH MEXIY

BEINYNHaAMU

YMeHue omnepupoBaTh MOHATHSMU: TMOCIEIOBATEIBLHOCTh, apupMeTHUIecKas u
reOMeTpUYEeCcKast MIPOTPECCUU; yMEHUue HCII0JIb30BaTh CBOMCTBa
nociyeaoBareabHOCTeN, POPMYIIbI CyMMBI M OOIIIEro ujieHa MpHU pelIeHUH 3a/1ad,

B TOM YHCJIC 3a/1a4 U3 JPYTrux y‘-Ie6HLIX npeaAMETOB U peanLHoﬁ JKHN3HHU

YMmenue peuaTth 3aJia4r pa3HbIX TUIIOB (B TOM YHUCJIC Ha MMPOLCHTHI, JOJIM U YaCTH,
JBHIKXCHHC, pa60Ty, LHCHY TOBApPOB U CTOMMOCTD ITOKYIIOK U YCJIYT, HAJIOI'u, 3aJla4u
u3 oOiacTu yOpaBJICHHUA JIMYHBIMU U CeMEHMHBIMU (I)I/IHchaMI/I); YMCHUC
COCTAaBJISITb BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA W CHCTCMBI IIO YCJIIOBHIO
3aavyu, HUCCICAOBATH IOJYUYCHHOC PCHICHUC MW OLICHUBATH HpaB,[[OHOI[O6HOCTL

IMOJIYUYCHHBIX PE3YyJIbTAaTOB
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YMeHue omnepupoBaTh MOHATHAMU: (UTypa, TOYKA, OTPE30K, MpsMmas, Iy,
JIOMaHasl, yroj, MHOTOYTOJIbHUK, TpPEyroJbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHUI TpPEYTrOJIbHUKH, TMPSAMOYIOJbHBIH TPEYroJbHUK, MEAUAHA,
OucCeKTpuca W BBICOTA TPEYroJbHHUKA, YETBIPEXYTOJbHUK, Iapajljesorpamm,

pOMO, TPSMOYTOJIBHUK, KBaJIpaT, Tpamenus; OKPY>KHOCTb, KpYT, KacaTelbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (PUIypaMu; yMEHHUE pelaTh 3aa4u, B TOM

qyclie U3 MOBCEAHEBHOM JKM3HM, Ha HAXOXJIECHHE NEOMETPUUYECKUX BEIUYUH C

MIPUMEHEHNEM U3YUYEHHBIX CBOMCTB (puryp u GpaxTos

YMeHue  onepupoBaTh  MOHATHSIMH:  pPaBEHCTBO  (uryp,  paBeHCTBO
TPEYTOJIbHUKOB; MapaJUIeIbHOCTh U MEPIIEHIUKYIISIPHOCTD MPSMBIX, YTOJ MEXTY
MPSIMBIMU, TIEPIICHAUKYJIISP, HAKJIOHHAS, IPOEKIUs, oo0ue Guryp, nogo0HbIe

TPEYrOJIbHUKHA, CHUMMETpPUS OTHOCHUTEIBHO TOYKH U TPSIMOM; yMEHHE
pacrmo3HaBaTh PaBEHCTBO, CUMMETPHIO U Tojnobue ¢Guryp, napamieabHOCTh U

MEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOLIEM MHUPE

YMeHue omnepupoBaTh MOHATUSMU: AJUHA, PACCTOSHHUE, Yroil (BEMWYHMHA YIJia,
CHUHYC M KOCHHYC yTJIa TPEYTOJIbHUKA), IJIOIA/[h; YMEHUE OILICHUBATh Pa3Mephl
MPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHpE; YMEHHE MPUMEHSITH (POpMysb
MEpUMETPA MU IUIONIAAM MHOTOYT'OJIbHUKOB, JUJIMHBI OKPY>KHOCTH M IUIOLIAJIU
Kpyra, oObemMa MpPsIMOYTOJBHOTO TMapajjielieNuneaa; yMEHHEe MPUMEHITh
MPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHHS [UIsl BBIYMCICHUS

JUTUH, PACCTOSTHUM, TUTOIIAJEH

12

YMmenune u300paxkaTh MIOCKUE PUIYypPbl U UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE
Gurypel oT pykH, C HOMOILIbIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX

CpEACTB MO TCKCTOBOMY MJIM CHUMBOJIbHOMY OIIMCAHUIO

13

Vmenue OIICPHUPOBATL IMOHATHUAMU: TMPAMOYTOJbHAA CHCTCMa KOOpPJAWHAT,
KOOpAUHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BCACHUC BEKTOPA HA YUCJIO,
CKaJIIpHOC IIPOM3BCACHUC BCKTOPOB; YMCHHUC MCIIOJIB30BATh BCKTOPBI U
KOOpAUHATBI IJid MNPCACTABJICHUA NAaHHBIX W PCHICHUA 3a4ad, B TOM 4YUCIIC U3

JOPYTUX Y4eOHBIX IPEIMETOB U PealbHOM KU3HU

14

YMeHne onepupoBaTh TOHSATHSIMH: CTOJOMKOBBIE W KPYTOBBIE THATPAMMBI,
TaONMUIIbI, CpefHee apupMeTHdyecKoe, MeauaHa, HauOobllee M HaUMEHBIIee
3HAYEHUs, pa3Max YHCIOBOro Habopa; yMEHHE N3BIICKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh MHPOPMALMIO, MPEJICTABICHHY0 B TabiaMmax © Ha
IrarpaMmmax, OTpaKarol[ylo CBOMCTBA M XapaKTEPUCTHKH PEaIbHBIX MPOIIECCOB

n HBHCHHﬁ; YMCHHUC paCllO3HABATb U3SMCHYUBLIC BCJIMUUHLBI B OKPYIKAIOIICM MUPC

15

YMeHue  omepupoBaTh  MOHATHSAMH:  CIy4YaWHBI  OMBIT  (CIIydailHBINA

OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DIEMEHTApHBIH HMCXOJ) CIy4YailHOTO
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OMbITa, CIy4ailHOe COOBITHE, BEPOATHOCTh COOBITHS; YMEHHE HAXOIWTh
BEPOATHOCTH  CIy4yallHBIX COOBITMM B ONBITAX C PaBHOBO3MOXKHBIMH
JJIEMEHTAPHBIMU  COOBITUSMH;  YMEHHE  peliath  3aJa4d  METOJIOM
OpPraHU30BaHHOTO Mepedopa U ¢ UCTIOIb30BaHUEM MPaBUIIa YMHOXKEHHS; YMEHUE
OILICHWBATh BEPOSTHOCTH PEATbHBIX COOBITUH U SBJICHHI, MOHUMATH POJIb
MPAKTUYECKH JJOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKPY’KaIOIIEM MUpPE U
B KM3HU; 3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHue BBIOMpaTh MOAXOMSIIWA HM3YyYCHHBIH METOM I PEIICHHS 3ajayH,
MPUBOAUTH MPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPO/IE U KU3HU,

pacro3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE, OIMUCHIBATH
OTJIETIbHBIE  BBIJAIONIUECS PpEe3YyJbTaThl, TOJYYCHHBIE B XOJI€ pa3BUTHUS
MaTE€MAaTHUKHU KaK HayKH, IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUNA U UX

AaBTOPOB B OTEYECTBEHHOM U BCCMHpHOfI HUCTOpUU

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BBIYUCICHUS

1.1 HatypanbHble u nensie yncina. [Ipu3Haku 1eIMMOCTH LENIbIX YHCeN

1.2 OOBIKHOBEHHbBIE U IECITUYHbIE JPOOH, POLIEHTHI, OECKOHEUHbIE IEPUOUUECKUE TpodU

1.3 PanmonanpHble ynicna. ApupMeTHuecKre onepaluy ¢ paloHaIbHBIMU YHCIaMH

1.4 JeiicTBurenpHble yncna. ApupMeTHuecKre onepaluy ¢ J1eHCTBUTENbHBIMH YUCIIaMU

s [TpubnuxE€HHBIE BBIYMCICHUS, MpaBUIa OKPYIJIEHUS, NMPUKHUIKA M OLEHKA pe3yjbTara
. BBIYMCIICHUI
2 Anrebpanyeckue BbIpaKEeHUS

2.1 bykBeHHbIe BhIpaxeHUs (BBIPAKEHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ nenbiM mnokaszateneMm. CTeneHb ¢ palMOHAIBHBIM NoOKazareneM. CBolcTBa
' CTETEeHU

23 MHorouneHs!

24 Anrebpanueckas 1pooOb

5 s ApudpmeTnueckuii KOpeHb HaTypalbHOM creneHu. JleiicTBus ¢ apupMeTHUECKUMU
' KOPHSIMHM HaTypaJbHOMN CTETIEHU
3 YpaBHEHHUsI U HEPABEHCTBA

3.1 Llenbie u 1poOHO-paiMOHaIbHBIE YpaBHEHUs. CHCTEMbI U COBOKYITHOCTH YPaBHEHUH




3.2 Llenbie u 1poOHO-palMOHabHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPAaBEHCTB
33 Pemenne TeKCTOBBIX 3a7a4
4 UYucnoBble NOCIEA0BATENBHOCTH
4.1 ITocnenoBaTeNBHOCTH, CIIOCOORI 3aMaHUs IIOCIEA0BATEILHOCTEH
4.2 Apudmerrdeckast ¥ reoMeTpuieckas rmporpeccuu. @opmysa CiI0KHBIX MPOIICHTOB
5 DyHKIHUH
Oynkuus, crnocoObl 3amanus pynkun. I'padpuk ¢ynkumu. O6macTb onpeneneHuss u
s1 MHOXecTBO 3HaueHuil ¢ynkuuu. Hymum ¢yskuuu. [TpomexyTku 3HAKOMOCTOSHCTBA.
o [TpomMe)xyTKkM MOHOTOHHOCTM (YHKIMH. MakcuMymMbl W MHUHMMYyMBbl (QYHKIHH.
HauOonbiiee 1 HauMeHblIee 3HaUeHUe (PyHKIUHN HA IIPOMEXKYTKE
6 KoopauHatsl Ha npsAMOM U MJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 | JlekapToBbI KOOPAMHATHI HA MIIOCKOCTH
7 | I'eomerpus
7.1 ['eomerpuyeckre GUTYphI U UX CBOWCTBA
7.2 TpeyroapHuk
7.3 | MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuuecKuX BETUUNH
7.6 BexTops! Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 | OnucarenpHas CTaTUCTUKA
8.2 | BeposTHOCTB
8.3 Komb6unaropuka
8.4 | MHoxecTBa
85  Ipadw

YYEBHO-METOAHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O TIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

* Marematuka. ['eomerpust: 7 - 9-e kiaccol: 0a30BbIi YpOBEHb: YUeOHUK; 14-€ u3nanue, nepepaboTaHHOE,
7-9 knacc/ Atanacsu JI.C., byty3oB B.®., Kagomues C.b. u ap., AkunonepHoe oduiectBo «l3aarenseTBo

«IIpocsemenue»

METOANYECKHUE MATEPHAJIBI UISA YYUTEJIA



. Hoctrxenue MeTaIpeaMETHBIX pe3yabTaTOB B paMKax U3Yy4YEeHUs MIPEMETOB
MaTeMaTh4deckoro 00ka (0OcHOBHOE o01iee oOpa3oBanue) : Mmetonuueckue pekomenaaiuu /JI. O. Pocnoga,
E. E. Anekceena, E. B. bynko ; nox pea. JI. O. PocnoBoit. — M. : ®I' BHY «MHCTUTYT cTpaTteruu pa3BuTus
o0pa3oBaHUs»

 CucreMa OLICHKH JTOCTHXKEHUH IIIaHUPYEMBIX MPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS y4eOHOTOo MpeIMeTa
«Marematuka»: metonuueckue pexomenmaruu / [J.O.PocnoBa, E. E. AnekceeBa, E. B. bynko]; Ilox
penakuueii JI. O. PocnoBoit. —M.: ®I'BHY «MHCTHTYT cTpateruu pa3BUTHs 00pa30BaHUsD»

* MeTtoauueckre peKOMEHIAIMH M0 (OPMHUPOBAHUIO (YHKIIMOHATBHONW TpaMOTHOCTH oOywaroumxcs 5-9
KJIACCOB C UCIOJB30BaHUEM OTKPBITOTO OaHKa 3aaHuil Ha U(poBOH TuIaThopMe MO MIECTH HAMIPABICHUSIM
(GyHKIIMOHATIBLHOU TPAMOTHOCTH B Y4eOHOM Ipoliecce U JIJIs MPOBEACHUS BHYTPUIIIKOIEHOTO MOHUTOPUHTA
dbopmupoBaHus GyHKIIMOHATBEHON IpaMOTHOCTH oOyyatomuxcs / mof pex. I'. C. Kosanesoii. M: ®T'BHY

«MHCTUTYT cTparerun pa3sutus odpazosanus PAO»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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