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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kak OJMH W3 OCHOBHBIX PAa3JeiOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUYnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE pACMOJIOKEHUE, ONHUPAECTCA Ha  JOTHYECKYIO,
NIOKA3aTeNIbHYI0 JIMHUIO. LIEHHOCTh M3ydeHUs T€OMETPUU Ha YPOBHE OCHOBHOIO
o01iero oOpa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0OKA3aTeNIbHBIE PACCYXACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKJAEHUS U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, HPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 M3ydeHUsT T€OMETPUHU SBJISETCS HCMHOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUH KaK MAaTEeMAaTHUYECKUX, TaK M MPAKTUYECKHUX 3ajaady,
BCTPEUAIOIIUXCA B peabHOW Jku3HU. OOydYaromuiics JOJDKEH HayYUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMHMCaTh CIOBAMH JAaHHBIA UYEPTEXK WIH
PUCYHOK, HANTH TIIOIIAAb 36MEJIBLHOTO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JTUHY
ONITOBOJIOKOHHOTO Kabens Wiu TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B W3YYCHUU T€OMETPHHU.
IIpu pemeHun 3aga4 MPAKTUYECKOTO XapakTepa OOYJaIOIMIMICS YYHUTCS CTPOUTH
MaTeMaTUYE€CKUE MOJICIM  PEAIbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIUKCJICHUS U OLICHUBATH aJICKBATHOCTh MOJTYYEHHOTO PE3yIbTaTa.

KpaitHe BakHO TOMUEPKUBATH CBSI3M TCOMETPHHM C JPYTUMH Y4eOHBIMU
peaMeTaMH, MOTUBHUPOBAThH MCIIOJIB30BAaTh ONPEICICHUS T€OMETPUUISCKUX PuUryp
W TIOHATHHA, JEMOHCTPHPOBATh NMPHMEHEHHE TOJYYCHHBIX YMCHHH B (pu3nke u
TeXHUKE. OTH CBSI3U Haumboyiee SpPKO BHAHBI B TeMax «BekTopsi»,
«Tpuronomerpruueckue COOTHOIIEHUA», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOnpiii kypc «l'eomeTpusi» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3ieibl

comepxkanusi: «['eomerpuueckue ¢urypsl U UX CcBOMcTBa», «l3Mepenue



r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBBI KOOpPAMHATHL Ha  IJIOCKOCTHY,
«BexkTtopbl», «JIBuxkeHus miockoctn», «lIpeodpazoBanus nogoous».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemenmo), B 8 kimacce — 68 yacoB (2 yaca B Heaeno), B 9

Kiacce — 68 gacoB (2 yaca B HEACIIO).



COIEPKXAHUE OBYYEHUA

7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsiMas, OTPE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIe yIubl. buccexkrpuca yrma. Jlomanas,
MHOTOYTroJIbHUK. [lapannenbHOCTh M NEPHEHAUKYIISIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJSA U JIMHEUKH. TpeyrojbHHK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYroJbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojabHuKa. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKY HapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TPEyroJbHHKA.
Breminue yribl TpeyrojibHUKa.

[IpssMoyronbHbIA  TpeyroiabHUK. (CBOWCTBO MEAHMAaHbl MOPSIMOYTOJIBHOTO
TpEYrojibHUKa,  MNPOBECAEHHOM K  TUIOTeHy3e. [Ipu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJABHUKOB. [IpsSAMOYTOIbHBIN TPEYTOJIBHUK C yIJIoM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbIIeM yriie M OOJbIIed CTOpPOHE TPEYroJbHUKA.
[leprieHAUKYJISIp U HAKJIIOHHAS.

['eomerpruueckoe Mecto Todek. buccekrpuca yrma u  cepeIMHHBIN
IIEPIIEHNKYJIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpAa M JuaMeTp, UuX CBoiicTBa. BsauMmHoe
PacCIIOIOKEHHE OKPYKHOCTH M npsiMoi. KacarenbHast M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BHNHMCaHHasg B Yyrojd. DBnucaHHas u© oOnHMCcaHHas OKPYKHOCTH

TPEYTOJIbHHUKA.



8 KUIIACC

YeteipexyronbHuku. [lapamienorpaMm, ero npu3Haku U cBorcTBa. YacTHble
Clly4yad TMapajuiesiorpaMMoB (MPSIMOYTOJBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3HAKHU.
IIpssmoyronpHas Tpanenus.

Meron ynBoenus Menuassl. LleHTpanbHas cumMmerpusa. Teopema Paneca u
TEOpeMa O MPOMOPLUOHANIBHBIX OTPE3KaX.

CpenHue MMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[TogoOue TpeyroabHUkoB, kKoddduiment mogodus. I[lpusnaku mnomodus
TpEeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peleHny MpakTUYeCcCKuxX 3a1ad.

CaoiicTBa miomaaei reomerpudeckux ¢uryp. Dopmynbl s IUIOUIAAH
TpEeYrojibHHKa, TapajuienorpamMma, pomo6a u Tpaneuuu. OTHOLIEHUE IUIOIIAIeH
o100HBIX Puryp.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KIIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenuwe Tteopembl Iludaropa mpu pernieHun
NPaKTUYECKUX 3a]1ay.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila IPsIMOYTrOJIbHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpHUTrOHOMETpUYECKHe (YHKIMH
yriioB B 30, 45 u 60°.

BrnucanHbple W LEHTPAIBHBIE YIVIBL, YTOJ MEXIY KacaTeJIbHOM U XOpIOH.
Yrael  Mexay XoplamMM U CeKylUMMHU. DBrnucaHHele W OIKMCAHHBIE
YeThIPEXYTOJbHUKH. B3auMHOE pacnosoxeHue IByX OKpykHocten. Kacanue
oKkpyxHOCTeH. OO1IHe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yramoB or 0 go 180°. OcnHoBHOE

TPUTOHOMETPUYECKOE TOKIECTBO. DOPMYJIbI MPUBEICHUS.



Pemenne tpeyronpHuKoB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenne mpakTHYECKUX 3alad C HCIOIB30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpouw3BeACHHH OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TeOpeMa 0 KBaJpaTe KacaTeIbHOH.

Bektop, mmmHa  (MOOyNb)  BEKTOpa,  COHANPABICHHBIE  BEKTOHI,
NPOTUBOIOJIOKHO  HANpPaBJICHHBIC  BEKTOPBI, KOJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIlMy HaJ BEKTOpaMH. Pa3joeHue BEKTOpa MO JABYM
HEKOJUTMHEApHBIM BekTopaMm. KoopamHatel BekTopa. CKalsipHOE TPOW3BEICHHE
BEKTOPOB, MPUMEHEHHUE SISl HAXOKICHHS JUTHH U YTJIOB.

JlekapToBBl KOOPJAMHATHI Ha TUIOCKOCTH. YPaBHEHUS MPSAMON U OKPYKHOCTH
B KOOPJMHATAX, MEPECCUCHUE OKPY)KHOCTEH M MPSIMBIX. METOJI KOOPJMHAT M €T0
pUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKH. JlmuHA OKpyKHOCTH. ['pamycHas w
pamuaHHas Mepa yriia, BBIYMCICHHUE IUTMH Iyr OKpyxHocTed. [Lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHUE CHMMETpUU (QUTYp (SIeMEHTapHbBIE

npeacrasienus). [lapamnensHbiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Pe3yJbTAThl OCBOSHHUS MPOTPaMMbl Yy4yeOHOTO Kypca
«["eomeTpus» XapaKTepu3yrOTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBJICHUEM HMHTEpeca K TPOIUIOMY U  HACTOSIIEMY POCCHHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KCHMSIM  POCCHMCKUX
MAaTeMaTHKOB W POCCHUMCKONW MaTEMaTHYECKOM IIKOJIbI, K HCIIOJB30BAHUIO ITHUX
JOCTH)KCHUH B IPYTrUX HAyKaxX W MPUKIAIHBIX chepax;

2) rpaskaaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN rpaklaHWHA U pean3alyd ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO ATHYCCKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHITUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUH NPAKTUYECKUX 3ajad
MaTeMaTU4eCKOM HAIMpaBICHHOCTH, OCO3HAHHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHWs Ha TPOTHKEHUU BCEHW JKM3HU NJIsl yCIENHOW MpodecCHOHATBHOM
JESTENHPHOCTH W PA3BUTHEM HEOOXOJMMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM WHINBUIYAIBHON TPACKTOPUH 00Pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3creTHYECKOE BOCIIMTAHME:



CIOCOOHOCTBIO K 3MOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYecKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXICHUW, YMEHHUIO BHUJIEThH
MaTeMaTUYeCKrue 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTaluel B JIeATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YEJIOBEKA, MPUPOIbI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYECKOM HAyKH Kak cQepbl YeJ0oBe4YEeCKOU
JEeSTENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUYMMOCTH JIsl Pa3BUTHUS LUBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MaTeMaTU4YeCKOW KyJIbTypod Kak CpeiCTBOM
NO3HAHUS MHpA, OBJAJEHUEM NPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEbHOCTH;

6) ¢usuveckoe BocnuTaHue, GopMHpPOBAHHME KYJIbTYPbl 310POBbS U
IMOIMOHAJIBHOIO0 (JIAT OOy YHsI:

TOTOBHOCTBHIO IPUMEHSTh MAaTEMAaTHUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3I0pOBbS,  BEIEHHUA  3JI0pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Qu3nyeckas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBbIKa pPEQIIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OMIMOKY M TaKOTO K€ MpaBa APYyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HAa MPUMEHEHUE MAaTEeMATUUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JIaCTH COXpPaHHOCTH OKPYXKAIOMIEH Cpebl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKH HMX BO3MOXHBIX IOCIEACTBUM IS OKPYXaIIEH Cpeabl, OCO3HAHHEM
TJI00AIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U yTeH UX PelIeHUs;

8) ajanTanus K M3MEHAIIMMCSH YCJOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeasbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITENBHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy JPYTUX JIOJel, MpuoOpeTaTh B COBMECTHON IEATEIbHOCTU

HOBBIC 3HAHHA, HABBIKM 1 KOMIICTCHIINK U3 OIIbITA APYTHUX;



HEOOXOIUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAaHHU, B TOM YHUCIE
(opMynHpOBaTH UJIEU, IOHATHUSA, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0 KaK BbI30B, TPeOYyIOIIUH KOHTPMEp, KOPPEKTHUPOBATH
OpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (DOpMYyIUpOBaTh U OIEHUBATH PUCKU H

NoCHeACTBUSA, ((OPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue AeMcTBUA:

® BBIIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKU MAaTEMaTHYCCKUX
OOBEKTOB, TOHSTHIH, OTHOIIEHWUH MEXIy TOHATUAMHU, (DOPMYITHPOBATH
ONpeNeNieHUs]  TOHSATHH, YCTaHABIWBATh  CYIIECTBEHHBIH  MpPU3HAK
KJacCu(pUKAIlMU, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTCPUH
IPOBOJIMMOTO aHAJIN3a;

e BOCIpUHUMATh, (GOPMYIUPOBATH H  NPEOOPA3OBHIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHBIC, €IMHUYHBIC, YacTHbIE W OOIIHeE,
YCIIOBHBIE;

® BBISBISATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunsi B (dakTax, [aHHBIX, HAONIONCHHUSIX U YTBEPKICHUSX,
npenIaraTb KpUTEPUH TSI BBISBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYHIA;

® JenaTh BBIBOJBI C HWCMOJH30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e pa30upaTh JOKA3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHHUN (NIPSAMBIE U OT

HpOTI/IBHOFO), IpOBOAHUTE CaMOCTOATCIIBHO HCCIIOXKXHBIC OJO0Ka3aTCIbCTBA



MaTreMaTu4eckux (aKkTOB, BBICTpaUBaTh aPryMEHTALMI0, IPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMNA C Yy4ETOM

CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJI30BaTh BOMPOCHl KaK HCCIIEIOBATEIBCKUM HMHCTPYMEHT TO3HAHMS,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MpodIemy,
CaMOCTOSITEJIbHO yCTaHABIMBaTh MCKOMOE U JIaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBATH CBOIO MO3UIUIO0, MHEHUE;

MPOBOJIUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIN
AKCTIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BhEKTA, 3aBUCUMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOATENIHHO (POPMYIIUPOBATH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTaM
POBENEHHOTO HAOIO/IEHUs, HCCIEIOBaHUS, OICHUBATh JIOCTOBEPHOCTDH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoIlecca, a TAaKXKE BBIIBUTATH

IMPCAITOJIOKCHUS O €TI0 Pa3BUTHH B HOBBIX YCJIOBHAX.

Pab6ora ¢ undgopmaumeii:

BBISIBJIATH HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(OpPMAIUH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeACTaBiICHHs HWHOOPMAIMM H WLTIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, IuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM

yUHTeNIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



® BOCIPUHUMATH B (HOPMYIUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBUSIMU
U [eTsIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBATh IMOTYUYEHHBIN pe3ysIbTaT;

e B x0JI¢ 00CYXJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBbI, PElIaeMON 3a/aud, BBICKAa3bIBaTh HJICH, HAIICIICHHBIEC Ha MOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JIPYTHX
YYaCTHUKOB JIMAJIoTa, OOHAPYXKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

® TMPEACTABIATH  PE3yibTaThl  PEIICHUS 3aJ1auw, DKCIIEPUMEHTA,
UCCJICIOBAaHMUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh JOpPMAT BBICTYILUICHUS
¢ yu€ToM 3aja4 MPE3CHTANA U OCOOCHHOCTEH ayIUTOpUH;

® [IOHUMAaTh M UCIOJIB30BaTh MPEUMYIICCTBA KOMaHHOW ¥ WHIUBHYyaIbHOU
paboThI MPHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1ay;

® [IpUHUMATh 1EJIb COBMECTHOM MAESITeNbHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
00CyXIaTh MPOIECC M Pe3yabTaT pabOThl, 0000IIaTh MHEHUS HECKOIBKHX
JIFO/IeH;

® yYacTBOBaTh B TPYyNmHoBBIX ¢opmax paboTel (0OCYXaeHUs, OOMEH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThHI
U KOOPJIMHUPOBATh CBOW [EUCTBUA C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMIUNA MPOAYKT IO KPUTEPHSM,

c(hopMyJIMPOBAaHHBIM YUYaCTHHKAMH B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA

CamMoopranusanus:

® CaMOCTOATCIBbHO COCTABJIATH ILIAH, aJITOPHUTM PCHICHHA 3adadun (I/IJ'II/I €ro

4acTh), BBIOMpaATh CHOCOO pEIIeHUs ¢ YUYETOM HMEIOIIUXCS PECYpPCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpOBaTh M KOPPEKTUPOBATH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(pOPMALIHH.
CaMOKOHTPOJIb, IMOIMOHAIbHbIN MHTEJJIEKT:

® BJIAJIETh CIIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3ysibTaTa
pElIeHUs MAaTEMATUYECKOW 3a]1a4u;

® TNPEABUIECTh TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPU PEIICHUU 33]1a4H,
BHOCUTHh KOPPEKTUBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBUE PE3YJbTaTa ACATEIHLHOCTU MOCTABICHHOW LIEIU U
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTWXKCHHUS WU HEJOCTUKEHUS IIENH,

HAXOJIUTh OIIMOKY, JaBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K xoniy oOyuenus B 7 kKjaacce OOydYaromIMICS MOJNYYHUT CIIETYIOIIHNE
PEAMETHBIE PE3YJIHTATHI:

PacriozHaBaTh u3y4YeHHBIE TeOMETpUYECKUE (UTypBbI, ONpeneisTh UuX
B3aMMHOE PAaCIOJOKEHUE, H300pakaThb T'e€OMETPUYECKHUE (UTYPHI, BBITOIHATH
YEpTEeKH [0 YCIOBHIO 3a1aud. M3MepsiTb JMHEWHBIE U YIJIOBBIE BEJIMYMHBI.
Pemrats 3aaun Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUMH MPEAMETOB B
peaNbHON JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuuaTh pasmepbl 3THUX
00BEKTOB TIO MOPSAKY BETUYUHBI.

CtpouThb 4epTeKHU K FTEOMETPUUECKUM 3a/1auaM.

[Tonp30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIb30BAaTh
MIPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPHU PEIICHUU 33/1a4.

[IpoBOIUTE JOTHYECKHE PACCYXKIACHHS C HCHOJIB30BAHUEM T'€OMETPUUYECKUX

TEOPEM.



ITonp30BaTbCsAd NpU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPAMOYTOJBbHOIO
TPEYroJIbHUKA, B PELICHUN I€OMETPUUECKUX 3a1ay.

Onpenensate NapajieIbHOCTb NMPSAMBIX C IOMOIIBIO YTIIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymas. OnpeaensaTs NapayieJbHOCTh MPSMBIX C ITOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3aaun Ha KieTyaToil Oymare.

[IpoBOAUTH BBIYMCIACHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMHS
YJIJIOB B TIEOMETPUYECKUX 3aJadyaX C HCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX MpHU
[IEpECEUYCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemars npaxkrudyeckue
3a71a4M Ha HAXOXKJICHUE YTIJIOB.

Bianerp mNoOHATHEM TIeOMETPUYECKOTO MECTa TOYEK. YMETh OIPEaeIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBINA MEePIIEHIUKYIAP K OTPE3KY KaK FreOMETPUUECKHEe
MecTa TOYEK.

@opMynUPOBaTh ONPEACIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHUH 3a1ay.

Bianerp moHsATMEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilomb3oBaThecsi (pakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Biamers noHATHEM KacaTeIbHOW K OKPYXKHOCTH, IOJIB30BATHCS TEOPEMOU O
IIEPIIEHINUKYJIAPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

[lonbp30BaThCA NMPOCTEUIIMMH T'€OMETPUYECKUMHM HEPABEHCTBAMH, ITIOHMMATh
UX IPAKTAYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C ITOMOIIBIO LUPKYJIA U

JINHEUKH.



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJI30BAThCSl UX CBOMCTBAMM MPU PEIICHUH F'€OMETPUUECKHUX 3a/1ay.

[IpuMeHsATh CBOICTBA TOYKMU MEPECEUEHHMS] MEAHMAH TPEyrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnaners monsitueM cpeHed JIMHUU TPEYroJdbHUKA U Tpamneluu, IPUMEHSTh
UX CBOMCTBa MpH pEUIeHUH reomMeTpuueckux 3anad. lloiap3oBaTbes Teopemoit
dasieca 1 TEOPEMON O MPOMOPLHOHATBHBIX OTPE3KAX, MPUMEHSTh UX JJISl PEIICHUS
NPAKTUYECKUX 3a/a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITUHBI.

Brnanerp TOHATUSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]1ay.

Boruucnsars (pa3nuuHbIMU CIOCO0AMH) TUIOMIAAL TPEYTOJIbHUKA U TUIOMIAH
MHOTOYTOJIbHBIX ~ (puryp (monb3ysiCh, TJ€ HEOOXOJUMO, KaIbKYyJISITOPOM).
[IpuMeHSTh OJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp MNOHATUSMH BIOHCAHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIUMCAHHBIX YIJIaX, yIiax MEXKAY XOpAaMu (CEKYIIUMU) U yTIIe MEXKIY
KacaTeJIbHON U XOPJIOM MPU PELICHUU F€OMETPUUYECKUX 3a]1a4.

Brnanerp MoOHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3a/a4.

[IpuMeHsTh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE

MOACIN IJIA 3aJa4 peaHBHOﬁ KHU3HU U IIPOBOANUTH COOTBCTCTBYIOIIINEC BBIYUCIICHUA



C NpPUMEHEHUEM MOAO00US W TPUTOHOMETPHUH (IONB3YSCh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHmy oOyuenuss B 9 kJjiacce O0OydYaromMiiCs TMOJIYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MIOMOIIIBIO PA3JIMYHBIC BJEMEHTHl MPSIMOYTOJBHOTO TPEYroJIbHUKA («pEIIeHue
IPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXoMuTh (C MOMOIIBIO KaJIbKYJISTOPA) JTHHBI
U YTJIbI 111 HETaOJWYHBIX 3HAUCHUH.

[Tonb3oBaThecss GpopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUYECKUMU
BEJTUYMHAMH.

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISI HAXOXKJICHUST Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TIPHU
pEUIEHNN FEOMETPUUECKUX 3a/1a4.

Bnagets moHsTHsAMU  mipeoOpa3oBaHUA ~ MOA00Ms, COOTBETCTBEHHBIX
AJeMeHTOB Mo00HbIX Guryp. [loap30BaThesi CBONCTBAMU MOA0OMS MPOU3BOIBHBIX
buryp, ymeTh BBIYUCISATH [JIMHBI M HAXOIUTh YIJbl y TOMOOHBIX QUryp.
[IpuMeHsATH CBOWMCTBA MOMOOMS B MPAKTHYECKUX 3ajadax. YMETh NPHUBOJUTH
IPUMEPHI MMOJI0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCsl TEOPEMAMU O MPOU3BEAECHUH OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpAaMU, TMOHUMATh MX TEOMETPUUYECKUA W (U3HUECKHI
CMBICII, TIPUMEHSATH WX B PEHICHUU TEOMETPUUYECKUX W (PHU3MYecKux 3ajmad.
[IpuMeHsTh CKalIIpHOE MPOU3BEACHNUE BEKTOPOB JJIsI HAXOKICHUS IJIMH U YTJIOB.

[lonp30BaThCs METOJOM KOOPAMHAT HA IUJIOCKOCTH, MPUMEHSTh €ro B
pEelIEHNH TeOMETPUYECKUX U MPAKTUYECKUX 3a/1au.

Brnanerp MOHATHSMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOM MephI yrijia, yMETh BBIYUCISIThH IUIOMIAb

Kpyra u ero yacreul. [[puMeHsTh NoJIydeHHbIE YMEHHUS B IPAKTUYECKHUX 3aa4ax.



Haxoaute ocu (WM LEHTPBI) CUMMETpUM (UTYp, MPUMEHSTh JBHIKECHUS
IJIOCKOCTHU B MPOCTEUILINX CITydasiX.

[IpyMeHsATh NOJIyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIU IS 3a/1a4 peabHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NPUMEHEHHEM TNOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YACh, TAE

HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonnuecTBo yacoB JIEKTPOHHBbIE
Ne ni/nt HauMeHoBaHue pa3aesioB u Kontpoasmbie | IpaxTiaeckue (undposbie)
TeM MPOrpaMMbl Bcero 5 p o0pa3oBaTeJIbHbIE
padoThI padoThI pecypesI
[Ipocrenmme reoMeTpudecKue
1 (Gurypsl 1 UX CBOMCTBA. 14 bubmmnorexa [{IOK
N3mepenue reoMmeTpuaecKkux https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6anorexa IIOK
2 Tpeyrombumku 22 ! https://m.edsoo.ru/7{415¢e2e
3 [TapannenbHbie IPAMBIE, 14 1 bubnuoreka [JOK
CyMMa YTJIOB TPEYTrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpY>XHOCTb U KPYT. 14 1 bubnuoreka [JOK
['eoMeTpuyueckue NOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEeHue, 0600MICHHE 4 1 bubmmoreka IIOK
3HaHUU https://m.edsoo.ru/7{415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 63 4 0

ITPOTPAMME




8 KUIIACC

KonnuecTtBo yacos DJIEKTPOHHBbIE
Ne HaumMeHoBaHue pa3aesioB u (undposbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC
padoThbI padoThI
pecypchl
, bubmmoreka IIOK
! HeThIpEXYTOMbHHKH 12 ! https://m.edsoo.ru/7f417e18
2| mponopuonamm opesar, 13 | BuGmiorera LLOK
POTIOpI p ’ https://m.edsoo.ru/7f417e18
10I00HBIE TPEYTOJIbHUKH
IInmomans. Haxoxnenue

3 IJIOIIA/IEN TPEYTOJIbHUKOB U 14 1 bubnuoreka [JOK
MHOT'OYTOJIbHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomanu mogo6HkIX hUryp

4 Teopema ITudaropa u Havana 10 1 bubnuoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTibl B OKpYKHOCTH.

S B:I/Ica;mmz u onicaHHme s | Bubnmorexa LOK
JCTBIPEXYTOJIHHIKHL https://m.edsoo.ru/7f417e18
KacarenbHbie K OKpY>KHOCTH.

Kacanue okpyxHocTen

6 [ToBTOpEHue, 060061ICHNE 4 | bubmmoreka [JOK

3HAHUU https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 63 6 0

I[TPOTPAMME




9 KUIIACC

KonnuecTtBo yacoB DJIEKTPOHHBbIE
Ne ni/nt HauMeHoBaHue pa3aesioB u Kontpoasmbie | IIpaxTiaeckue (undposbie)
TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
= BuGorea 10K
Y YCOB. https://m.edsoo.ru/7f41al2c¢
Periennie TpeyrojibHUKOB
, | et 6 | Bunerera 10K
CTPHHCCKHIE COOTHOMIC https://m.edsoo.ru/7f41al2c¢
OKPY>KHOCTH
bu6anorexa IIOK
3 Bexroper 12 I https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOpIMHATHI HA 9 1 bubnuoreka [JOK
IJIOCKOCTHU https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE
S leilor;yro(zanHKH.OI[ﬂaHHa . Bubnuotexa [IOK
PYHHOCTH H ILIOMA1b https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
IUIomaae
bu6anorexa [JOK
6 JBIKeHuS 110CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 060061ICHNE, 7 ) bu6anorexa [JOK
cUCTEMAaTH3alNs 3HAHUMN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10O 63 6 0
ITPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
No KosinvecTBO 4acos Jara JJIeKTPOHHBbIE HU(PPOBLIE
. Tema ypoka Koutpoabusbie | IlpakTuueckue o0pa3oBaTeJIbHbIC
n/n Bceero U3y4eHHu s
padoThI padoThI pecypchl
[IpocTenmm
1 re}z)(;fefpnqeskne 1 bubmmorexa [OK
https://m.eds00.ru/8866b724
O0OBEKTHI
5 MHOroyroJibHUK, 1 bu6anorexa IIOK
JIOMaHas https://m.edso0.ru/8866cbba
3 CMexXHBbIE U 1 but6mmoreka IIOK
BEPTUKAJIBHBIC YTJIbI https://m.edsoo0.ru/8866¢5¢c0
4 CMeXHbBIC U 1 bu6anorexa IIOK
BEPTUKAJIBHBIC YTJIbI https://m.edsoo.ru/8866c7be
5 CwmexHble U 1
BEPTHKAJIbHBIC YTIIbI
6 CwmexHble U 1
BEPTHKAJIbHBIC YTIIbI
7 CmexHbie U |
BEPTUKAJIbHBIE YTJIbI
3 CmexHbie U |
BEPTUKAJIbHBIE YTJIbI
N3smepenune
9 JIMHEWHBIX U 1
YTJIOBBIX BEJIWYMH,
BBIYUCIICHUE




OTPE3KOB U YIJIOB

10

N3mepenne
JIMHEUHBIX U
YIJIOBBIX BEJIWYMH,
BBIUMCIICHUE
OTPE3KOB U YIJIOB

bu6anorexa [JOK

https://m.edsoo.ru/8866c3ea

11

N3mepenne
JIMHEHUHBIX U
YIJIOBBIX BEJIMYHH,
BBIUMCIICHUEC
OTPE3KOB U YIJIOB

12

N3smepenune
JIMHEHUHBIX U
YIJIOBBIX BEJINYHH,
BBIUMCIICHUE
OTPE3KOB U YIJIOB

13

[TepumeTp u
miomaab Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB

14

[Iepumetp u
mwiomaas Guryp,
COCTaBIICHHBIX U3
MIPSIMOYTOJIEHUKOB

15

[TonsTHE O paBHBIX
TPEYTroJIbHUKAaX U
MIEPBUYHBIE
MPEJICTABJIEHHUS O

bu6anorexa [JOK

https://m.edsoo.ru/8866ce80




paBHBIX (hurypax

16

Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB

bu6mnorexa [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB

bu6anorexa [JOK
https://m.edsoo.ru/8866d34e

18

Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB

bu6anorexa [JOK
https://m.edsoo.ru/8866e01e

19

Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB

20

Tpu npuzHaka
paBEHCTBA
TPEYTrOJIbHUKOB

21

Tpu npuzHaka
paBEHCTBA
TPEYTrOJIbHUKOB

bubnuoreka [JOK
https://m.edsoo.ru/8866e88e

22

[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB

23

[Ipu3Haku paBeHCTBa
MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB

24

CBOMCTBO MeaHaHbI
MPSIMOYTOJLHOTO
TPEYroNbHUKA,

bu6anorexa [JOK
https://m.edsoo.ru/8866e9%ec




MPOBEAEHHOM K
TUIIOTEHY3€E

25

CBOWUCTBO M€ETMAHBI

IIPSAMOYT'OJIBHOI'O
TPEYroJIbHUKA,
IIPOBEIEHHOU K
TUIIOTEHY3€e

26

PaBHOGeApeHHbIE U
pPaBHOCTOPOHHHE
TPEYTOJIbHUKU

bu6anorexa [JOK
https://m.edsoo.ru/8866d6fa

27

[Ipu3Haky u
CBONCTBA
paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

bu6anorexa IIOK
https://m.edsoo.ru/8866d880

28

[Ipu3Haku u
CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

bu6anorexa LIOK
https://m.edsoo.ru/8866d880

29

[Ipu3Haku u
CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA

bubnuoreka [JOK
https://m.edsoo.ru/8866e26¢

30

Hepasencrsa B
F€OMETPUU

31

HepaBencrsa B
F€OMETPUU

bu6anorexa [JOK
https://m.edsoo.ru/8866e3a2

32

Hepaencrsa B
F€OMETPUHU




33

Hepagsencrsa B
r€OMETPUH

34

[IpsamMoyronpHbIN
TPEYTOJIbHUK C
yriaom B 30°

bu6anorexa [JOK
https://m.edsoo.ru/8866eb22

35

IIpssmMoyronpHbIN
TPEYTOJIbHUK C
yraom B 30°

36

KonTtponbshas pabora
0 TEMe
"TpeyroiabHuku"

bu6anorexa IJOK
https://m.edsoo.ru/8866ecbc

37

[TapannenbHble
npsiMbIE, UX
CBOKWCTBA

bu6anorexa IIOK
https://m.edsoo.ru/8866ef64

38

[IsaTeIM MOCTYNAT
EBxnnna

39

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE
yTJIbI, 0Opa30BaHHBIC
MIpU NIEpECECYEHUN
napasuiesIbHbIX
MPSMBIX CEKyLIEH

bubnuoreka [JOK
https://m.edsoo.ru/8866f086

40

Hakpecr nexamue,
COOTBETCTBEHHbBIE U
OTHOCTOPOHHUE
YTIIbI, 00pa30BaHHBIC
MIpU NIEpECECUYEHUN




HapayIeIbHbIX
NPSAMBIX CEKYLIEH

41

Haxkpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE
yTibl, 00pa30BaHHbIE
pU NepeceyeHun
napasuieiIbHbIX
IIPSIMBIX CEKyLIEN

42

Hakpecr nexarniue,
COOTBETCTBCHHBIE U
OJHOCTOPOHHHE
yTJibl, 00pa30BaHHbIE
IpH TIepeceyeHun
napayIebHbIX
IPSIMBIX CEeKyIIen

43

Hakpecr nexainue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE
yTJIbI, 0Opa30BaHHBIC
U TepeceyeHun
napayyIeTbHBIX
IPSIMBIX CEKyLIEH

bubnuoreka [JOK
https://m.edsoo.ru/886613b0

44

[IpusHax
apajuieIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO
paCCTOSIHUN OT TOYEK
OJHOW OPSIMOM J10




BTOPOU NPSIMOM

45

ITpusHax
[apajlJIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO
pPacCTOSHUU OT TOYEK
OJHOU MPSAMOM 110
BTOPOM IIPSAMOM

46

CymmMma yrios
TPEYToJIbHUKA

bu6anorexa [JOK
https://m.edsoo.ru/88661630

47

CymmMma yrios
TPEYroJIbHUKA

bu6anorexa IIOK
https://m.edsoo.ru/8866f8ba

48

Bremnue yriel
TPEYTrOJIbHUKA

bu6anorexa IIOK
https://m.edsoo.ru/8866fa5e

49

Buemnue yribl
TPEYroJbHUKA

50

KonrponsHas pabota
10 TeMe
"ITapannenbHbie
npsiMbIE, CyMMa
yTJI0B
TpeyrojabHuKa"

bubnuoreka [JOK
https://m.edsoo.ru/8866febe

51

OKpY>XHOCTB, XOP/IbI
U TUaMeTp, UX
CBOMCTBA

bubmmoreka [JOK
https://m.edsoo.ru/88670800

52

KacarenpHas k
OKPY>KHOCTH

bubmmnoreka [JOK
https://m.edsoo.ru/88670e9a

53

OKpyX HOCTBb,




BIITMCAaHHAs B YIoJl

54

OKpyXHOCTBb,
BIIMCAHHAs B YTOJI

55

[lonstue o 'MT,
NIPUMEHEHHUE B
3ajJ1ayax

bu6anorexa [JOK
https://m.edsoo.ru/8867013e

56

Ilonsitue o 'MT,
IIPUMEHEHUE B
3ajJ1ayax

bu6anorexa [JOK
https://m.edsoo.ru/88670508

57

buccekrpuca n
CEepEIUHHBIN
MEPIEHIUKYJIIAP KAK
F€OMETPUUECKHUE
MeCTa TOYCK

58

OKpY>XKHOCTB,
OIHMCAaHHAs OKOJIO
TPEYroJbHUKA

bu6anorexa IIOK
https://m.edsoo.ru/88670a62

59

OKpyX HOCTBb,
OIMHMCAaHHAs OKOJIO
TPEYroJbHUKA

60

OKpyX HOCTBb,
BITMCAHHAs B
TPEYTOJIbHUK

bubnmnoreka [JOK
https://m.edsoo.ru/8867103e

61

OKpyX HOCTBb,
BITMCAHHAs B
TPEYTOJIbHUK

62

[IpocTrenimme 3amaun
Ha MOCTPOCHHUE

bubnunoreka [JOK
https://m.edsoo.ru/88671188




63

[Ipocrenmmue 3agaun
Ha [IOCTPOCHUE

bu6anorexa [JOK
https://m.edsoo.ru/886712d2

64

KonTtponbsnas pabora
o TeMe
"OKpyKHOCTb U
KpYT.
I'eomeTpuueckue
noctpoeHus"

bu6anorexa [JOK
https://m.edsoo.ru/88671462

65

IToBTOpEHUE U
0000111eH1Ee 3HAHU
OCHOBHBIX TTOHSITUHN U
METOA0B Kypca 7
KJjlacca

bu6anorexa IIOK
https://m.edsoo.ru/886715b6

66

Hrorosasa
KOHTpPOJIbHAs paboTa

bu6anorexa IIOK
https://m.edsoo.ru/886716ec

67

[ToBTOpeHue n
000011IeHNE 3HAHUI
OCHOBHBIX IIOHSTHHM U
METOJ0B Kypca 7
Kjacca

68

[ToBTOpEHUE M
000011IeHIEe 3HAHUI
OCHOBHBIX IIOHSTHHN U
METOJ0B Kypca 7
Kjacca

bu6anorexa [IOK
https://m.edsoo.ru/886719bc

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68




8 KUIIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIC HU(PPOBBIE

Ne Jlara
Tema ypoka Koutpoabusbie | IlpakTuueckue o0pa3oBaTeJIbHbIC
n/n Bcero U3y4eHHu s
padoThI padoThI pecypchl
1 [Tapannenorpamm, ero 1 bubnuoteka [JOK
NPU3HAKU U CBOKCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero 1 bubnuoteka [JOK
NPU3HAKU U CBOKCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero 1 bubnuoreka [JOK
NPU3HAKU U CBOKCTBA https://m.edsoo.ru/88671cal
YacrHsble cityyan
4 ?Sgﬁg;ﬁgiﬁiﬁﬁw 1 bubmmnoreka [{OK
’ https://m.edsoo.ru/88671dea
pomMO, KBajapar), ux
NPU3HAKU U CBOWCTBA
YacTtHeIe cityyan
5 ?r?}l))jsqg;iggiiﬁr% 1 bubnmnorexa [IOK
’ https://m.edsoo.ru/88671{20
pomMO, KBajapar), ux
IIPU3HAKHU U CBOMCTBA
YacrHsble cityyan
6 ?r?g:f&gengiiiﬁrw 1 bubnuoreka [IOK
T ’ https://m.eds00.ru/8867209¢
pomO, KBaapar), ux
MIPU3HAKU U CBOMCTBA
7 Tpanemus 1 bubnmoreka [JOK

https://m.edsoo.ru/88672358




PaBHOOOKAs 1

bu6mnorexa [JOK

8 PSIMOYTOJIbHAS https://m.eds00.ru/8867252¢
Tpanenuu
9 Egiﬁ%ﬁiii;ﬂ bu6mnorexa [IOK
https://m.eds00.ru/88672858
Tpanenuu
10 Meton yaBoenus bu6anorexa [JOK
MeIUaHbI https://m.edsoo.ru/88672b14
11 enTpanbHas bubmmoreka IIOK
CUMMETPHSI https://m.edsoo.ru/88672b14
, | Kommombras pagora uGmoTexa IOK
" . " https://m.edsoo0.ru/88672c9a
UeThIpEéXyTroabHUKN
Teopema daneca n
13 Teopema o bubnuoreka [JOK
MPONOPLIMOHATIEHBIX https://m.edsoo.ru/8867337a
OTpe3Kax
14 Cpennsiga TuHUs bubmmoreka IIOK
TpEyroJibHUKa https://m.edsoo.ru/88672e0c
15 Cpennsig TuHUs but6mmoreka IIOK
TPEYTrOJIbHUKA https://m.edsoo.ru/88672{38
16 Tpaneuus, e€ cpenHss bubnuoteka [IOK
JIUHUS https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpenHss bubnuorteka [JOK
JTUHUS https://m.eds00.ru/88673064
18 [IponopuroHabHBIE bubnuoteka [JOK
OTpPE3KHU https://m.eds00.ru/88673794
19 [IponopimoHanbHbIE bubmmoreka [JOK




OTpPE3KHU https://m.eds00.ru/88673794
20 Hentp macc B bu6mnorexa [JOK
TPEYTOJIbHUKE https://m.edsoo0.ru/886738fc
1 [TomoOHBIC bu6anorexa [JOK
TPEYTOJIbHUKHU https://m.edsoo.ru/88673a78
2 EEEOIESE)ATH&K& bu6anorexa IJOK
https://m.edsoo.ru/88673bae
TPEYrOJILHUKOB
73 EEEO%EITH%& bu6anorexa IIOK
https://m.edsoo.ru/88673d52
TPEYrOJILHUKOB
24 EE;IO%EITHaKa bu6anorexa IJOK
https://m.eds00.ru/8867400e
TPEYrOJIHLHUKOB
Tpu npuzHaka
25 moa00us
TPEYrOJIHbHUKOB
[Ipumenenune
26 0100Us TIpH
pereHnn
MPAKTUUYECKUX 3a7a4
37| o ree Monotme Bufimmorexa LIOK
" https://m.eds00.ru/8867445a
TPEYTroJbHUKHU
58| reovorpmaonmn Bubmorexa LIOK
https://m.edsoo.ru/886745fe
buryp
29 DopmyIIbl IS bubmmoreka [JOK




IJIOIIAIH https://m.eds00.ru/88674860
TPEyroJbHUKA,
napasuiesiorpamma
Dopmyisl 1A

30 TUIOIIA AN bu6anorexa [JOK
TPEYrOJIbHUKA, https://m.edsoo.ru/88674a22
napajuiesiorpaMma
Dopmyisl 1A

31 IUIOIA N bu6anorexa [JOK
TPEYroJIbHUKA, https://m.edsoo.ru/88674a22
napajuiesiorpaMma
dopmyisl 1A

3 IUTOIA N bu6anorexa IIOK
TpPEyroJibHUKa, https://m.eds00.ru/88675288
napajuieJorpaMma
DopMyJIBI TS

33 IUTOIA N bu6anorexa LIOK
TpEyroJibHUKa, https://m.eds00.ru/8867542¢
napajuiesorpaMma

34 EJII):)I;I;I;;Z;IIP(IJ?IO)KHHX bubmaorexa HOK

https://m.edsoo.ru/88674e78

¢buryp

35 [Tnomanu ¢uryp Ha bubnuoreka [JOK
KJIeTYaTON Oymare https://m.edsoo.ru/8867473e
[Tnomaan mogoOHBIX

36
¢buryp

37 [Tnomagn mogoOHbBIX

¢buryp




3amauu ¢

bu6mnorexa [JOK

38 | mpaKTHieCKiM https://m.eds00.ru/88675558
COJIep>)KaHHEM
17
39 ?I}a)l;liTI/I‘feCKI/IM bubmmorexa HOK
https://m.eds00.ru/88675684
COJICp>)KaHHEM
Pemenue 3agau c
40 IIOMOIIBIO METO/a bu6anorexa [JOK
BCIIOMOTAaTEIbLHOM https://m.eds00.ru/88674190
TUTOIIA TN
41 KonTtponbshas pabora bubmmnorexa [IOK
o teMe "IDnomans" https://m.edso00.ru/8867579¢
47 Teopema [Mudaropa u bubmmnorexa [{OK
€€ MpUMEHECHHUE https://m.eds00.ru/88675918
43 Teopema ITudaropa u bubnuoreka [JOK
€€ MpUMEHECHHUE https://m.eds00.ru/88675918
44 Teopema ITudaropa u bubnmnorexa [IOK
€€ MpUMEHECHHUE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u
e mpUMeHEeHHe
46 Teopema Iudaropa u
e€ MpUMEHEHHE
Onpenenenue
TPUTOHOMETPUIECKUX
47 byHKITUH OCTPOTO bubnuoteka [JOK

yIJIa IpsIMOYTOJIBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUUYECKHE

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




COOTHOUIEHUS B
MIPSAAMOYTOJIBHOM
TPEYTOJIbHUKE

48

OcCHOBHOE
TPUTOHOMETPUUYECKOE
TOXJIECTBO

bu6mnorexa [IOK
https://m.edsoo.ru/88675144

49

OCHOBHOE
TPUTOHOMETPUUYECKOE
TOXJIECTBO

50

OcCHOBHOE
TPUTOHOMETPUUYECKOE
TOXJIECTBO

51

KonTtponbshas pabora
o Teme "Teopema
[Tudaropa u nauana
TpUroHomeTpuu'"

bu6anorexa IIOK
https://m.edsoo.ru/8al407e8

52

Bnucannsie u
LEHTPAJIbHBIEC YTJIbI,
YTOJ MEXIY
KacaTeJIbHOM U
XOpAOH

bubnuoreka [JOK
https://m.edsoo.ru/8al415b2

53

Bnucannsie n
LIEHTPAaJIbHBIE YIJIbI,
YTOJI MEXITY
KacaTeabHON U
XOpAOH

bubmmoreka [JOK
https://m.edsoo.ru/8a141940

54

Brucaudbie n
LEHTPAJIbHBIE YTJIBI,

bubnunoreka [JOK
https://m.edsoo.ru/8al41b34




YTOJI MEXIY
KacaTelIbHOU U

XOpAOH

55

Yribel MEXIY
XOpJIaMU U CEKYIIUMHU

56

Yribl MEXIY
XOPAAMU U CEKYIIUMHU

57

Bnucannsie u
ONKCaHHbIC
YETBIPEXYTOJIbHUKHU,
WX TIPU3HAKU U
CBOMCTBA

bu6anorexa IJOK
https://m.edsoo.ru/8al140{86

58

Bnucannbie u
OITMCaHHBIC
YETBIPEXYTOJIbHUKH,
UX TPU3HAKU U
CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/8al416d4

59

Bnucannsie u
OIMCaHHbBIC
YETBIPEXYTOJIbHUKH,
WX IIPU3HAKU U
CBONWCTBA

bubnuoreka [JOK
https://m.edsoo.ru/8al416d4

60

[IpruMmeHeHne CBOMCTB
BIIMCAHHBIX U
ONMCaHHBIX
YETBIPEXYTOJIbHUKOB
IIpY PELICHUU
FeOMETPUUYECKUX




3aaad

61

[IpruMmeHeHnue cBOWUCTB
BIIMCAaHHBIX U
OIMCaHHBIX
YEeThIPEXYTOJIbHUKOB
IIPU PELICHUU
FeOMETPUUECKUX
3a1a4

62

Bzaumnoe
PacIoioKEHHE JIBYX
OKPY>KHOCTEH, 001111e
KacarejabHbIC

bu6anorexa IIOK
https://m.edsoo.ru/8al410a8

63

Kacanue
OKPYKHOCTEUN

bu6anorexa IIOK
https://m.edsoo.ru/8al410a8

64

Kontponwsnas pabota
1o Teme "YTJIbI B
OKPYXHOCTH.
Bnucannsie u
OITMCaHHEIC
YETHIPEXYTOJbHUKH"

bu6anorexa LIOK
https://m.edsoo.ru/8al41c88

65

[ToBTOpEHUE
OCHOBHBIX IIOHSTHH U
METOJ0B KypcoB 7 1 8
KJ1acCOB, 0000IIEHHE
3HAaHUM

bu6anorexa [IOK
https://m.edsoo.ru/8al41ddc

66

[ToBTOpEHUE
OCHOBHBIX TTOHSTHMN U
METOJOB KypCcOB 7 1 8

bu6anorexa [JOK
https://m.edsoo.ru/8al4lefe




KJIacCOB, 0000IIIEHHE
3HAHUM

HUtorosasa

67
KOHTpOJIbHAs paboTa

bu6anorexa [JOK
https://m.edsoo.ru/8al142368

IToBTOpEHUE
OCHOBHBIX MOHATUN U
68 METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAHUU

bu6anorexa [JOK
https://m.edsoo.ru/8al420ac

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68




9 KUIIACC

KoJinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBBIE

Ne Jlara
u/n Tema ypoka Beero KonTpoabusbie  IIpakTudyeckue H3yueHHsI o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Onpenenenue
1 TPUTOHOMETPUYECKUX 1 bubmmnoreka [IOK
¢yHkuuit yriaos ot 0° https://m.edsoo.ru/8al424bc
o 180°
) dopmyiisl 1
IPUBEICHUSI
3 Teopema KOCUHYCOB 1 bubmmorexa HOK
https://m.edsoo.ru/8al14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmmorexa [OK
https://m.edsoo.ru/8al42dSe
6 Teopema cuHyCcOB 1 bubmmorexa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHYCOB 1
8 Teopema cuHyCOB 1
o copmusenam 1 BuGmnorera LIOK
https://m.edsoo.ru/8a1430b0
YIJI0B TPEYTOJIBbHUKOB
10 Pemienue 1 bu6anorexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8al42ac0
11 Penienue 1 bu6anorexa [JOK

TPEYTrOJIbHUKOB

https://m.edsoo.ru/8al42ac0




12 Penienue bu6mnorexa [JOK
TPEYTOJbHUKOB https://m.edsoo.ru/8al42ac0
13 Penienue bu6anorexa [IOK
TPEYTOJbHUKOB https://m.edsoo.ru/8al42ac0
14 E;);;Z?I:;;I;OfeopeM bubmorexa [OK
https://m.edsoo.ru/8al142c¢3c
CHUHYCOB U KOCUHYCOB
[IpakTrueckoe
15 IIPUMEHEHUE TEOPEM
CHUHYCOB U KOCUHYCOB
Kon bHas T
6 | oo s B LOK
" https://m.edsoo.ru/8a14392a
TPEYrOJIHLHUKOB
17 E;;Hggfaglaaﬂnﬂ bubmorexa [OK
https://m.edsoo.ru/8al43ab0
moa00us
18 S;GC;I:;;EIT rBIZI;LI({)IinLIX brbmiorexa LIOK
https://m.edsoo.ru/8al43de4
duryp
CoOTBEeTCTBECHHBIC
19 2JIEMEHTHI NO00HBIX
duryp
Teopema o
MPOU3BEICHUH
20 OTPE3KOB XOpI, bubnuoreka [JOK
Teopema o https://m.edsoo.ru/8a14406e
MPOU3BEICHUH

OTPE3KOB CEKYIIHX,




Teopema O KBajapare
KacaTelIbHOU

21

Teopema o
MIPOU3BEACHUUN
OTPE3KOB XOPJ,
Teopema o
IPOU3BECHUUN
OTPE3KOB CEKYIIUX,
Teopema O KBajapare
KacaTeJIbHOM

bu6anorexa [JOK
https://m.edsoo.ru/8al441a4

22

Teopema o
IPOU3BEICHUHN
OTPE3KOB XOPJ,
TEOpeMa 0
IIPOU3BEICHUN
OTPE3KOB CEKYIIHUX,
TEOpeMa O KBaJpaTe
KacaTeJIbHOU

bu6anorexa IIOK
https://m.edsoo.ru/8al442da

23

[Ipumenenune Teopem
B PELICHUU
F€OMETPUYECKUX
3a7a4

bubnuoreka [JOK
https://m.edsoo.ru/8a143106

24

[Ipumenenue Teopem
B PELLICHUU
F€OMETPUYECKUAX
3a7a4

bubnmoreka [JOK
https://m.edsoo.ru/8al443fc

25

[Ipumenenue Teopem
B PELLICHUU
r€OMETPUYECKUX

bubnmoreka [JOK
https://m.edsoo.ru/8a144578




3aaad

26

KoHnTtponbeHas pabota
1o TeMe
"IIpeoOpazoBanue
noaoousl.
Mertpuueckue
COOTHOIICHHUS B
OKPYKHOCTH"

bu6anorexa [IOK
https://m.edsoo.ru/8al447a8

27

Onpenenenue
BEKTOPOB.
dusnyeckuii u
F€OMETPUUECKHUI
CMBICJT BEKTOPOB

bu6anorexa IIOK
https://m.edsoo.ru/8a144960

28

CroxeHue u
BBIYMTAaHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa
Ha YUCJIO

bu6anorexa IIOK
https://m.edsoo.ru/8al44a8c

29

CroxxeHue u
BBIYMTaHHUE BEKTOPOB,
YMHOKEHHE BEKTOpPA
Ha YHUCJIO

bubnuoreka [JOK
https://m.edsoo.ru/8al44d52

30

CroxxeHue u
BBIYMTaHHUE BEKTOPOB,
YMHOKEHHE BEKTOpA
Ha YUCIIO

31

Paznoxenue BexkTopa

O IByM
HEKOJUIMHEAPHBIM




BEKTOpaMm

32

Koopaunatel BekTOpa

bu6mnorexa [IOK
https://m.edsoo.ru/8al44fbe

33

Cxanspnoe
MIPOU3BEICHUE
BEKTOPOB, €T0
MPUMEHEHHUE JJIS
HaXOXJICHUS JJIUH U
YIJIOB

bu6anorexa IJOK
https://m.edsoo.ru/8al14539c¢

34

Cxanspnoe
POU3BECHUE
BEKTOPOB, €r0
MPUMEHEHUE J1JIS
HAXOXKJICHHS JJIMH U
yIJI0B

bu6anorexa IIOK
https://m.edsoo.ru/8al4550e

35

Pemenue 3agau c
MTOMOIIbIO BEKTOPOB

bu6anorexa IIOK
https://m.edsoo.ru/8al44c3a

36

Pemenue 3agau c
MTOMOIIbIO BEKTOPOB

bubnuoreka [JOK
https://m.edsoo.ru/8al458c4

37

[Ipumenenune
BEKTOPOB JJIsI
pelIeHus 3a1a4
buznku

38

KonTtponbhas pabota
o teme "BekTops!"

bubnmoreka [JOK
https://m.edsoo.ru/8al145b08

39

JlekapToBbI
KOOPAWHATHI TOYEK HA
MIJIOCKOCTH




40

YpaBHEHHE IPAMOU

bu6mnorexa [JOK
https://m.edsoo.ru/8al45c48

41

YpaBHEeHHE NPSIMOU

42

YpaBHeHue
OKPYXHOCTH

bu6anorexa [IOK
https://m.edsoo.ru/8al4635a

43

Koopaunatel Touek
nepeceyeHus
OKPY>KHOCTHU U
IPSAMOU

bu6anorexa [JOK
https://m.edsoo.ru/8a146620

44

Meron koopauHAT
IpU PEUICHUU
reOMETPUUECKUX
3a7a4, TPaAaKTUYECKUX
3aj1a4

45

Merton kKoopauHAT
P PEIICHUN
rCOMETPUIECKUX
3a/1a4, MPaKTUIECKUX
3a1a4

46

Merton koopaMHAT
MPU PEIICHUN
FEOMETPUUECKHUX
3a71a4, MPaKTHYECKUX
3a71a4

47

KonrtponbHas pabota
o Teme "JlexapToBbl
KOOPAUHATHI HA
I0CcKOCTH"

bubnmoreka [JOK
https://m.edsoo.ru/8al46e0e




IIpaBunbHbIE

48 MHOTOYTOJIbHUKH, bu6mnorexa [JOK
BBIYMCIICHUE UX https://m.edsoo.ru/8al46fda
AJIEMEHTOB

49 Yucno n. JInunaa bubmmoreka IIOK
OKPY’KHOCTH https://m.edsoo.ru/8al472c8

50 Yucno w. Jnmna bubmmoreka IIOK
OKPY’KHOCTH https://m.edsoo.ru/8al4714c

51 JnuHa nyru
OKPY>KHOCTH

52 Pannannas mepa yria bubmmorexa HOK

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

53 [TInomane kpyra, bubamnorexa [{OK
CEKTOpa, CErMEHTa https://m.edsoo.ru/8a147426

54 [Lnomane kpyra, bu6anorexa IIOK
CEKTOpa, CErMEHTa https://m.edsoo.ru/8al147750

55 [Tnomanp kpyra, but6mmoreka IIOK
CEKTOpa, CErMEHTa https://m.edsoo.ru/8a147750

56 IlousTHe 0 NBMKECHUH but6mmoreka IIOK
MJIOCKOCTH https://m.edsoo.ru/8al147c82

57 [TapannenbHbIii bubmmnorexa [IOK
MIEPEHOC, TOBOPOT https://m.edsoo.ru/8al147f16

53 [TapannenbHbIii bubmmnorexa [IOK
MePEHOC, MOBOPOT https://m.edsoo.ru/8al147f16

59 [TapannenbHbIi
MePEHOC, TOBOPOT

60 [TapayinensHbIid




MEePEHOC, TTOBOPOT

61

IIpumenenue
JIBUKECHUU NIPU
pELIEHNUH 3a7a4

bu6anorexa [JOK
https://m.edsoo.ru/8al1480e2

62

KouTtponbshas pabora
o TeEMaM
"[IpaBuiIbHBIE
MHOT'OYT'OJIbBHUKH.
OKpyX HOCTb.
JIBrxeHus
JI0CKOCTH"

63

[ToBTOpEHME,
00001IEeHNE,
CHUCTEMAaTU3aLIN
3HaHul. M3mepenue
FeOMETPUUECKUX
BEJINYMH.
TpeyronbHUKU

bu6anorexa IIOK
https://m.edsoo.ru/8al148524

64

[ToBTOpEHME,
00001I€enue,
CHUCTEMATH3aLUs
3HAHUM.
[Tapannenbhablie U
NEPIICHIUKYJIISIPHbBIC
psIMbIE

bubnmoreka [JOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEHME,
00001I€eHHE,
CHUCTEMAaTH3ALINS
3HaHuM. OKpY>KHOCTb




U KpYT.
I'eomerpuueckue

MOCTPOEHUS. YTJIbI B
OKPYKHOCTH

66

IToBTOpEHME,
00001IEeHNE,
cucTeMaTHu3anus
3HaHUU. Brincannele u
OIMCaHHBIC
OKPYKHOCTH
MHOTOYT'OJIbHUKOB

67

Hrorosas
KOHTpOJIbHAs paboTa

bu6anorexa IIOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHME,
00001I€eHNE,
CHCTEMaTH3aIs
3HaAHUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
NnpoBepsieMoro
pe3yJabTara

IIpoBepsiemble npeaAMeTHBIC Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa30BaTeIbHOI NPOrpaMMBbI OCHOBHOI'O
0o0urero od0pasoBaHus

6

I'eomerpus

6.1

Pacnio3naBaTh HM3ydeHHbIE Te€OMETpUYEeCKUe (UTYpHI,
ONpEeAEATh UX B3aMMHOE paclojOXKEHHE, H300paxartb
reoMeTpudeckue (Urypbl, BBIIOJHIATH YEPTEXKH IO
YCIOBUIO 3ajaud. M3MepsaTh JIMHEMHBIE W YIJIOBbIE
BEIMYMHBL. Pemare 3a7aud  Ha BBIYUCIEHUE JUIMH
OTPE3KOB M BEJIMYMH YTIJIOB

6.2

Henatb rpy0Oyro OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYHUH
IPEeIMETOB B PpEabHON KU3HU, Pa3MEpPOB MPUPOIHBIX
o0bekToB. Paznmuuare pasmepbl 3THUX OOBEKTOB IO
MOPSJIKY BETUYHHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKHUM 3a/la4aM

6.4

[Tonp30BaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
UCIIOJIb30BaTh TMPU3HAKKM W CBOMCTBA PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IIPU PELICHUU 3a7a4

6.5

[IpoBOAUTE JTOTUYECKUE PACCYKIECHHS C UCIOJIB30BAHUEM
F€OMETPUUECKUX TEOPEM

6.6

[Tonp30BaThCs MNpHU3HAKAMH PABEHCTBA MNPSMOYTOJbHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEJHAaHbI, MPOBEAEHHOMW K
TUIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHHKA, B PEUICHUU
F€OMETPUUYECKHX 3a/1a4

6.7

OnpenensiTe napamieabHOCTh MPAMBIX C TOMOIIBIO YIJIOB,
KOTOphIE O0pa3dyeT ¢ HuUMH cekymas. Onpenensirsb
MapajuieIbHOCTh  OPSAMBIX C  IIOMOLIBKD  PAaBEHCTBA
pacCTOSIHUA OT TOYEK OJHOM MPSMOM 10 TOYEK IPYrou
PSIMOM

6.8

Pemate 3agaum Ha kiaeT4aTon Oymare

6.9

HpOBOI[I/ITI) BBIYHMCJIICHHMA W HaXOJUTb YHCIIOBBIC U
6YKBGHHI>IG 3HAYCHHA YIJIOB B ICOMCTPUYCCKHUX 3agdadax C




UCIIOIb30BAHUEM CYMMBI  YIJIOB  TPEYIOJIBHHKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
NIEPECEYEHNN JBYX NapPAUICIBHBIX MNPSIMBIX CEKYIIEH.
Pemrats mpakTuyecKue 3a/1a4n Ha HAX0XKICHUE YIIIOB

6.10

Brnagets mNOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK.
YMerh omnpenensTb OUCCEKTPUCY YIJIa U CEpeIUHHBIMI
NEPHEHIUKYISAP K OTPE3KYy KaK IeOMETpHYECKHEe MecTa
TOUYEK

6.11

@opMyJIUPOBATh OMNPEAECICHUS OKPYKHOCTHU U Kpyra,
XOpAbl W JHaMETpa OKPYKHOCTH, IIOJIb30BAaTHCSA UX
CBOMCTBaMHU. YMETh MPUMEHAThH JTU CBOMCTBA IPHU
pELIEHNH 3a7a4

6.12

BJ'I&I[GTB MOHSATUEM OIIMCAHHOM OKOJIO TPCYIrOJIbHUKA
OKPYKHOCTH, YMCTb HAXOIUTb eé LHCHTP. Ilonw3oBaThes
q)aKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJI0B TPCYIrOJbHUKA
IMMCPCCCKAIOTCs B OlIHOﬁ TOYKEC, U O TOM, YTO CCPCANHHBIC
MCPIICHAUKYIIAPBI K CTOpOHaM TPCYIr'OJIbHUKA
IMCPCCCKAKOTCA B O}IHOﬁ TOYKEC

6.13

BJ'IaJIGTB ITIOHATHUCM KacaTelabHOMU K OKPYKHOCTH,
ITOJIB30BAaThCA TGOpCMOﬁ 0 MNECPINCHANKYIIIPHOCTH
KacaTeJIbHOM U paanyca, HpOBC,Z[éHHOFO K TOYKC KaCaHHA

6.14

ITonp3oBaThCs HpOCTGﬁHIPIMPI IreoOMCTPUUICCKHUMHU
HCPABCHCTBAMMU, ITIOHUMATH UX HpaKTI/ILICCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE TIOCTPOCHUS C
MTOMOIIBIO IIUPKYJIS U JIUHEUKHU

8 KUIACC

Kona
NpPoBePsSieMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3y/JIbTAThI OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT O
00111ero0 00pa3oBaHuMA

6

['eomerpus

6.1

Pacrnio3HaBaTth OCHOBHBIC BHUAbI qupréXYFOHBHHKOB, nux
9JICMCHTBI, ITIOJIB30BATBCA HX CBOMCTBaMU IIpn pCUICHNHU
I'COMCTPHUUCCKHUX 3a/1a4

6.2

[IpumeHsATh CBOWCTBA TOYKH TNEPECECYECHUST MEIUAH
TpeyrojbHUKa (LIEHTpa Macc) B pelICHUH 3a1a4

6.3

Bnangetp mnoHATHEM CpeNHENW JWMHHAM TPEYTrOJIbHHUKA H
Tpaneuuy, TMPUMEHATh KX CBONCTBA MPH PEUICHUH




reomerpuueckux 3anad. Ilomp3oBarteca Teopemon daneca
U TEOPEMOM O NMPONOPLUHMOHAIBHBIX OTPE3KaxX, IPUMEHSTH
WX JUI pELICHUs PAKTUYECKUX 3a1a4

6.4

[IpumeHsATs mNpu3HAKKM MOAOOUS  TPEYrOJIbLHUKOB B
pELIEHNH FeOMETPUYECKUX 3a/1a4

6.5

[lonb3oBaTbess Teopemoi Iludaropa anga  pemieHus
FEOMETPUYECKUX M MpakTH4YeCcKuX 3amad. CTpouTh
MaTeMaTHUYECKYI0 MOJEIb B IIPAKTUYECKUX 3aJadax,
CaMOCTOSITEIbHO  JeiaTb  4YepTéX U HAXOIUTh
COOTBETCTBYIOIIUE JJIMHbI

6.6

BJ'I&I[CTB MMOHATUAMUNU CHHYCA, KOCHMHYCAa U TaHICHCA
OCTpOoro yria IpAMOYTOJIBHOT O TPCYTrOJIbHUKA.
Ilonw3oBaThes OTHUMHU IIOHATHUAMUA JJIIs peuICHUA
MPAKTUYICCKUX 3aaa4

6.7

Boruucnars  (pasnuyHBIMM - cIOcOOaMu)  TUIOIIAb
TPEYTOJIbHAKA ¥ IUIOIIATd MHOTOYTOJBHBIX  QUTYp
(monmp3ysich,  TAe  HEOOXOOUMO,  KaJbKYJISTOPOM).
[IpuMeHATh TONYYeHHBIE YMEHUS B TMPAKTUYCCKUX
3ajadax

6.8

BnageTs mOHATHSAMHU BIHMCAHHOTO U LIEHTPAJIBHOTO yIia,
UCIIOJIb30BaTh TEOPEMbl O BIHMCAHHBIX VyTiax, yriax
MEXIY XOpJlaMU (CeKYIIMMH) U yTJIe MeXy KacaTeJlIbHOU
U XOPJIO¥ MpU PEIICHUN T€OMETPHUUECKHUX 3a/1a4

6.9

Brnagerp TmMOHATHEM ONMCAaHHOIO YETHIPEXYTOJBbHUKA,
IIPUMEHATh CBOMCTBA OIMCAHHOI'O YETBIPEXYTrOJIbHUKA
IIPY PELICHHUH 3a/1a4

6.10

[TpuMeHSTh MONYYCHHBIC 3HAHUS Ha MPAKTHUKE — CTPOUTH
MaTeMaTHYCCKUE MOJCTH IS 3a/ad peajbHON KU3HU U
IIPOBOJIUTH COOTBETCTBYIOIINE BBIYHCIICHHSI C
NpPUMEHEHHUEM TIOJI00WS M TPUTOHOMETPHUH (TOIB3YSAChH,
/1€ HEOOXOAMMO, KAIbKYISITOPOM)

9 KJIACC

Kon
NpoBePsieMOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHON NPOrPpaMMbl OCHOBHOI' 0
0011ero o0pa3oBaHus

6

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (YHKIUU OCTPHIX YIJIOB,




HaXOAUTh C MX T[OMOUIIbIO Ppa3JIUYHbIE AJIEMEHTHI
IPSIMOYTOJILHOTO TPEYroJibHUKA («perienue
OpsIMOYTOJIBHBIX ~ TpeyrojbHUKOBY»).  Haxomute  (c
NOMOILIBIO  KaJbKyJIATOpa) JJIWMHBI M YIUIBI  JUIA
HEeTaOJIMYHBIX 3HAYEHUN

6.2

[lonb3oBaThcss (opmynaMu MPUBEAEHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKIECTBOM U1  HAXOXKJICHHS
COOTHOLIEHU MEXKIY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMH

6.3

Hcnonb3oBaTh TEOpEMBbI CUHYCOB M KOCHHYCOB I
HAaXOXJEHUS  PA3JIUYHBIX DJIEMEHTOB  TPEYrOJIbHUKA
(«pemieHue  TPEYroOJbHUKOBY), TMPUMEHATh UX MPH
pEILIEHNU T€OMETPUUECKUX 3a7a4

6.4

Bnagets  moHAtusmMu  npeoOpazoBaHUs — MOa00wMS,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  QUryp.
[lonb3oBaTbCs  CBOMCTBAMU  MOAOOWS  TPOU3BOJBHBIX
buryp, ymMeTb BBIUMCIATH AJWHBI U HAXOJUTh YIJIBI Y
nono6Hbix ¢uryp. IlpumensaTs cBoiicTBa mNoa00HS B
NPAKTUYECKUX 3a/adax. YMEThb MPUBOAUTH MPUMEPHI
10JJOOHBIX (UTYP B OKPYKAIOLIEM MUPE

6.5

ITonb30BaThCa TEOpEeMaMM O TIPOM3BEIACHUM OTPE3KOB
XOpJl, O TMPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJpaTe
KacaTeIbHOU

6.6

[Tonp30BaTbCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUN
U (UBMYECKUI CMBICI, MPUMEHSATh WX B PEIICHUU
T€OMETPUYECKUX U (Qu3nueckux 3agad. [IpuMeHsTh
CKQJISIpHOE IIPOU3BEICHUE BEKTOPOB [JIsI HAXOXICHUS
JUIMH U YIJIOB

6.7

ITonwn3oBaThes MCTOAOM KOOpAHMHAT Ha IINIOCKOCTH,
IIPUMCHATDH €ro B pPCHICHNHN TCOMCTPHUICCKHX u
IMPAKTUYICCKUX 3aaa4

6.8

Brnagerp nNOHATHSAMHM MPAaBUIBHOTO MHOIOYTOJIBHHKA,
JUIMHBl  OKPYXXHOCTH, JUIMHBI JYTH OKPYXKHOCTU H
paJlaHHOM MEPHI YIJIA, YMETh BBIUUCIIITH IJIOIAAb Kpyra
u ero yacrei. IIpuMeHATH mONy4YEeHHBIE YMEHUSA B
MIPAKTUYECKUX 3a/1a4ax

6.9

Haxomute ocuM wiAM TEHTPBHl CUMMETpuUu  (uryp,
IIPUMEHSTH JIBMKECHUS IUIOCKOCTU B IPOCTENIINX CIyYasx

6.10

[IpyMeHATH MOTyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTH
MaTeMaTHYECKUE MOJEIN JJIs 3a]1a4 peajbHOM KU3HU U
MIPOBOJUTH COOTBETCTBYIOIME BBIUNCIICHUS c
NPUMEHEHHEM MOJ00USI U TPUTOHOMETPUUECKUX (PYHKIIHI




(MONB3YSICh, T/I€ HEOOXOAUMO, KATbKYISITOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

HavaneHbpie noHsTHa reomerpun. Toduka, mpsiMasi, OTPE30K, JIyd.
VYron. Bungel yrioB. BepTukanbHbBIE W CMEXHBIE  YIUIBL
buccekrpuca yrna. Jlomanas, MHOroyroiabHuK. IlapamiensHocTs 1
NEPIEHAUKYIISIPHOCTD MPSMBIX

6.2

Cummerpuunbie  ¢urypel. OCHOBHBIE  CBOWMCTBAa  OCEBOM
cuMMeTpud. [IpuMepsl CHMMETPHUM B OKPYKAIOLIEM MUPE

6.3

OCHOBHBIE TIOCTPOCHHMS C TIOMOILIBIO LHUPKYJIAS W JIMHEUKH.
TpeyronpHuk. Beicota, Mmenuana, OucceKkTprca, X CBOMCTBA

6.4

PaBHOOGe ApeHHbII u PaBHOCTOPOHHUI TPEYrOJIbHUKH.
HepaBeHcTBo TpeyroiabHuKa

6.5

CoiicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO  TPEYrOJIbHUKA.
[Tpu3Haku paBeHCTBa TPEYTOJIHLHUKOB

6.6

CBoiicTBa M NpPHU3HAKU NapajUieNbHbIX OpsMbIX. CymMma yIJoB
TpEeyroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIbHUKA

6.7

[IpsamMoyronpHbIN TPEYrOJbHUK. CaoiicTBO MEIUaHbI
OPSIMOYTOJIBHOTO TPEYrOJIbHUKA, MIPOBEAEHHON K THIOTEHY3E.
[Ipu3Haku  paBeHCTBA  MPSAMOYIOJIBHBIX  TPEYTrOJIbHUKOB.
[IpAMOYTONBHBIN TPEYTOJIBHUK C YIiIoM B 30°

6.8

HepaBencTBa B reoMeTpuu: HEPABEHCTBO  TPEYrOJbHUKA,
HEPABEHCTBO O JUIMHE JIOMAaHOW, TeopemMa O OOJbIIeM yrie |
OOJBIIIeH CTOPOHE TPEeYroJibHUKA. [lepneHnuKyIap U HaKJIOHHAS

6.9

I'eomerpruueckoe mecTo Touek. buccekrpuca yria u cepeIMHHBIN
NIEPIICHAUKYJIISIP K OTPE3KY KAK FT€OMETPUUECKUE MECTA TOUEK

6.10

OKpyXHOCTb U KpYT, XOpJIa U JUaMETp, UX CBoiicTBa. B3anmHoe
pacIoOKEHUE OKPY>KHOCTH U npsiMoit. KacaTenbHas u cexymas K
OKPYKHOCTH

6.11

OKpyXHOCTh, BOHCaHHas B Yyroj. BrnucanHas W omnucaHHas
OKPYKHOCTH TPEYTOJIbHHUKA

8 KIIACC




Kon

IIpoBepsieMblii 3J1IEMEHT COePsKaHUS

6 ['eomerpus
6.1 YetbipéxyronbHuku. IlapamienorpamMmm, ero npu3Haku U CBOWCTBA
6.2 [IpsiMmoyroJibHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
63 Tpaneuus, paBHOOOKas Tpameuus, €€ CBOWCTBA WU MPHU3HAKH.
[IpssmoyroabpHas Tpaneuus
6.4 Meron ynsoenuss Meauansl. LlenTpanbHas cummerpus. Teopema
QPaneca U TeopeMa 0 MPONOPLHOHAIBHBIX OTPE3KAX
6.5 CpenHue nMHUM TpeyrojpHHKa M Tpaneuuu. LleHTp wmacc
TPEYTrOJIbHUKA
[lonobue TpeyroabHUkoB, ko3PduuueHt nomaodusd. [IpuzHaku
6.6 no00usi TpeyronbHUKOB. [IprMeHeHne moaoOusi Mpu penieHuu
IPaKTUYECKUX 3a]1a4
6.7 @opMmynbl 8 IJIOMIAAM  TPEYroJbHUKA, NapajuieJorpaMmma,
pom0Oa U Tpaneruu
6.8 CaoiictBa Tuiomiane reomerpudeckux ¢uryp. OTHOIIEHHE
ioniaaei nogo0HeIX Guryp
6.9 Beruuciienue miomaneil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha
KJIeTyaTol Oymare
6.10 Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npwu
pELICHUH MPAKTHYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTPOrO yIJla MNPSAMOYTOJIBHOIO
6.11 TpeyroibHuKa. (OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
Tpuronomerpudeckue ¢hyHKuu yrioB B 30°, 45° u 60°
6.12 BrrcanHsle M LEHTpajIbHBIE YIUIBI, YTOJI MEXJY KacaTeabHOU M
XOPAOH. YTIIbI MEXY XOpJAaMH U CEKYIIUMHU
6.13 BniucanHble 1 onMcaHHbBIE YETBIPEXYTOJIbHUKHU
6.14 B3anmHOoe pacnonoxkenue AByX  OKpyxkHocrer. Kacanue
OKpykHOCTel. O61Me KacaTelbHbIE K IBYM OKPY>KHOCTSIM
9 KUIIACC
Kona IIpoBepsieMblIii 3JIEMEHT COIEPKAHUS
6 ['eomeTpust
6.1 Cunyc, kocunyc, TaHreHc yriaoB ot 0 nmo 180°. OcHoBHOE

TPUTOHOMETPHUUECKOE TOKAECCTBO. POPMYIIbl IPUBEICHUS




Pemenne TpeyronpHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB.

6.2 Pemenne mnpakTUYeCKUX 3adad € HUCIIOJIB30BAHUEM TEOPEMBI
KOCHUHYCOB M TEOPEMbI CUHYCOB

6.3 [IpeobpazoBanue nogo6us. [logoOrue cOOTBETCTBEHHBIX SJIEMEHTOB
Teopema 0 mNpouW3BEOEHUH  OTPE3KOB  XOpPH, TEOPEMBI O

6.4 NPOU3BEJCHUM  OTPE3KOB  CEKYIIHUX, TeopemMa O  KBajpare
KacaTeJIbHOU
BekTop, anmuHa (MOIysb) BEKTOpA, COHAMPABIECHHBIE BEKTOPHI,

6.5 OPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMyd HajJ BEKTOpaMHu.
Paznoxenune BekTopa 1o AByM HEKOJJIMHEAPHBIM BEKTOPaM

6.6 Koopnunatet BekTopa. CkansipHoe NPOU3BEIACHUE BEKTOPOB,
IpUMEHEHHE JIs1 HAaXO0XKACHUS JJIMH U YTI0B
JlekapToBbl KOOpJAMHATHI HAa TIUIOCKOCTH. YpaBHEHHUS NPsIMOM U

6.7 OKPYXHOCTH B KOOpJMHATaxX, IIEPECEUCHUE OKPYKHOCTEH U
npsiMbIX. MeTOo1 KOOpJMHAT U €ro NPUMEHEHHE

6.8 [IpaBHIIbHBIE MHOTOYTOJIbHUKHU

6.9 JlnmiHa  OKpPY>KHOCTH. FpaJIYCHaSIU M paadaHHas Mepa yria,
BBIYHMCIICHUE JUIMH AYT OKPYKHOCTEH

6.10 [Tnomane kpyra, CeKTopa, CerMeHTa
JIBUKEHUS TUIOCKOCTM W BHYTPEHHHUE CUMMETpUH  QUTYp

6.11 (o;iemeHTapHble  TpencTtaBieHus).  [lapasenbHbIi  mepeHocC.

[ToBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TpeOOBaHMSI K MPeAMETHBIM
pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTe/IbHOI
NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHUs HA
ocHose ®I'OC

YMeHue  onepupoBaTb  MOHSATHUSAMH: MHO€ECTBO,
NIOJIMHO>KECTBO, ONEpPAlMM HAJ MHOXXECTBAMH; YMEHHE
onepupoBaTh NMOHATUSAMU: rpad, CBI3HBIN Trpad, nepeso,
LUUKJ, NPUMEHATh HMX TMPU PELIICHUH 33/1a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUEe MHOXKECTB
JUIS ONHCAHUS PEAbHBIX IPOLECCOB W SIBICHUM, TNpHU
pElIeHUH 3324 U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue  omepupoBaTh  TOHSATUSIMHU:  OINpeJeeHue,
aKcuoma, TeopeMa, J10Ka3aTeIbCTBO; yMEeHHE
pacno3HaBaTb UCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
OPUBOJIUTH TMPUMEPHl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHMS M OTPHUIIAHUS BHICKAa3bIBAaHUH

YMeHue omnepupoBaTh MOHATUSMH: HATypalbHOE YHCIIO,
IIPOCTOE€ M COCTABHOE YHUCJO, AECIUMOCTh HATypaJIbHBIX
yucesa, MNPU3HAKUA JIEIMMOCTH, LEJI0€ YHUCIO0, MOIYJb
yucia, OOBIKHOBEHHas JpoOb M JAeCATHYHAS JIpoOb,
CTAaHJApPTHBIM  BUJ  YWCIA, PpALMOHAIBHOE  YHUCIIO,
UPPAMOHAIBHOE YHCIIO0, apu(PMETHUUYECKUH KBaJpaTHBIN
KOpPEHb, YMEHHE BBINOJHATH JIEUCTBUS C YHUCIAMH,
CpaBHUBATh U YIOPSA0YMBATH YHCIIA, IPEJICTABISThH YUCIIA
Ha KOOPAWHATHOM IMPSIMOM, OKPYIJATh YHCIA; YMEHHUE
JieJaTh IPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYMCICHUN

YMeHne onepupoBarh IMOHIATUSMH: CTEIEHb C LEJIbIM
nmokasareneM, apuMeTHuecKuii KBaJApaTHBIA KOPEHb,
MHOTOYJICH, anreOpamdeckas  JapooOb, TOKJIECTBO;
3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHu OobIie
CIVHMIIBI; YMEHHE BBITIONHATH PAcu€Thl MO (Qopmynam,
npeoOpa3zoBaHuUs LEJIBIX, JIpOOHO-paMOHATBHBIX
BBIDQXKCHUM M BBIPAXKEHUM C KOPHIMH, pPa3I0KEHUE
MHOTOWIEHA HAa MHOXHUTEIH, B TOM 4YHUCIE C
UCIIOJIb30BaHUEM  (OpPMYNT  pa3HOCTH  KBaJpaToB U
KBaJ[paTa CYMMBbI U Pa3HOCTH




YMeHue onepupoBaTh MOHATHUIMHU: YUCIOBOE PAaBEHCTBO,
YPaBHEHHUE C OJHOM MEPEMEHHOM, YUCI0BOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOMN; YMEHUE pellaTh JIMHEHHBIE U
KBaJpaTHbIE ypaBHEHUS, IpOOHO-pallMOHANIbHbBIE
YpaBHEHUs C OJHOW [EPEMEHHOM, CHUCTEMBI JBYX
JMHEUHBbIX YpPaBHEHUM, JIMHEMHbIE HEPABEHCTBA U HX
CUCTEMBI,  KBaJpaTHble U  JIPOOHO-pallMOHAIbHBIE
HEpPAaBEHCTBA C OJHOM NEPEMEHHOM, B TOM 4YHUCIE IIpU
peLIeHuy 3a1a4 U3 JPYyruxX IPEeIMETOB M MPAKTHUYECKUX
3a71a4; YMEHHUE HCIO0JIb30BATh KOOPAMHATHYIO IPSAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh I M300pa)K€HUsl pelIeHui
YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHUSAMU: (YHKIMS, Tpaduk
byHKIIMH, HYJIU byHKIIMH, IPOMEKYTKHU
3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUs, YObIBaHUS,
HauOoJbIIee U HAaUMEHbIIIee 3HaYeHUs! PyHKINU; YMEHUE
OMEepUPOBATH MOHATUSAMU: TPsiMasi MPONOPLHUOHATBHOCTD,
auHeHas (QyHKIMs, KBaapaTudHas (GyHKLIUS, oOpaTHas
IPOIMOPLIMOHATIBHOCTh, Mapaboia, rumepbosa; yMeHHue
CTpouTh Tpaduku QyHKIUHN, UCTIOIB30BaTh I'paQUKU AJis
ONpENENICHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEW, IS
pemieHuss 3a7a4 M3 JPYrHMX Yy4yeOHBIX TIPEIMETOB U
peanbHOM JKHU3HM; YMEHHE BBIpaXaTrb (opMylIamMu
3aBUCHUMOCTH MEXIY BEJIMYMHAMU

YMeHue onepupoBaTh MOHATUSMH: MOCIEAOBATEIBHOCTD,
apu(pMeTHIecKas 1 reOMeTpuYecKas Mporpeccuu; yMeHue
UCITIOJIB30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN, (hOPMYJTbI
CYMMBI U OOIIIET0 WICHA MPU PEIICHUH 33124, B TOM YHCIIe
3a/1a4y U3 IpYruxX y4eOHBIX MPEIMETOB M pEeabHOM KU3HU

YMeHue pemath 3ajadyd pa3HbIX TUIOB (B TOM YHUCIE Ha
NPOLIEHTHI, JOJIW ¥ 4YacTH, ABWXKEHHE, paboTy, IeHY
TOBAPOB U CTOMMOCTbH MOKYIIOK M YCJIyT, HAJIOTH, 3aJa4u
U3 O0ONacTH yOpaBICHHWsS JUYHBIMA UM CEMEHHBIMU
dbuHaHCAMN); YMEHUE COCTaBIISITh BBIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh  MOJIYYEHHOE€ PEUICHHE W OLIEHUBATh
IPaBIONOA00HOCTH MOTYUYCHHBIX PE3YIbTATOB

YMeHue omnepupoBaTh MOHATHSAMU: (urypa, TOUKa,
OTPE30K, MpsiMasi, JIy4, JIOMaHas, yroj, MHOTIOYTOJIbHHUK,
TPEYrOoJbHUK, PAaBHOOCJAPEHHBIH W PaBHOCTOPOHHHMA
TPEYTrOJIbHUKH, MPSMOYIOJIbHBI TPEYrOJbHUK, MEIAUAHA,
OMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,
napauiesorpaMMm, pomO, MPSIMOYrOJIbHUK, KBaJpar,




Tpaneuus; OKpy>KHOCTb, KPYT, KacaTejabHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE peliaTh 3a7auu,
B TOM YHUCJE€ U3 MOBCEIHEBHOW >KM3HU, HA HAXOXKJECHUE
F€OMETPUYECKUX BEIMYMH C NPUMEHEHHEM H3yUYEHHBIX
CBOICTB (uryp u (hakToB

10

YMeHue omnepupoBaTh MOHSATUSMH: PaBEHCTBO (Uryp,
PaBEHCTBO TPEYTOJIbHUKOB; apauleIbHOCTD U
HNEPHEHAUKYIAPHOCTh MPSAMBIX, Yrojl MEXAY MNpPSIMbIMU,
NEPHEeHAUKYJIISAP, HAKIOHHAs, MPOEKLHUs, nojgooue Quryp,
N0/I00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTEIHHO
TOYKM M TPsIMOM; YMEHHME paclo3HaBaTh pPABEHCTBO,
CUMMETpPUI0O M Tonobue ¢Guryp, mnmapamieabHOCTh U
NEPNEHIUKYISPHOCTD MPSMBIX B OKPYKAIOLEM MUPE

11

YMeHue onepupoBaTh TMOHSITUSMU: JJIMHA, PACCTOSIHUE,
yroi (BelIuuMHa yria, CHHYC W KOCHUHYC yrjia
TPEyroJibHUKa), IUIONIA/b; YMEHHUE OLIEHUBATH pPa3MEpPhI
peAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
OpUMEHATh  (QOpMyJIBI  MEepUMeTpa W IUIOHIA[U
MHOTOYTOJIbHUKOB, JUIMHBI OKPY>XKHOCTH U  IUIOUIAJU
Kpyra, o0ObemMa MPSIMOYTOJBLHOTO MapaUleeuIe/a;
YMEHHME TIPUMEHSTh PU3HAKU PAaBEHCTBA TPEYTOJLHUKOB,
TEOpEMY O CYMME VYIJIOB TPEYrOJIbHUKA, TEOpEMY
[Tudaropa, TpUTOHOMETPUYECKUE COOTHOIICHUS  JJISt
BBIYHCJIEHUS IUIMH, PACCTOSIHUM, TUIOIIAAECH

12

YMenune nzo0paxarh IIOCKUE GUTYPBI K UX KOMOWHAIINH,
NPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C IOMOIIBIO
4epTEKHBIX WHCTPYMEHTOB W 3JIEKTPOHHBIX CPEICTB TIO
TEKCTOBOMY HJIM CUMBOJILHOMY OTIICAHUIO

13

YMeHue omnepupoBaTh IMOHATUAMHU: MOPSMOYTOJIbHAS
CHCTEMa KOOPIAWHAT; KOOPJAWHATHI TOYKH, BEKTOP, CymMMa
BEKTOPOB, MPOU3BEICHHUE BEKTOpPA HA YHUCJIO, CKAISIPHOE
MPOW3BEACHUE BEKTOPOB; YMEHHUE MCIIOJIb30BAaTh BEKTOPHI
M KOOPJMHATHI JJIs MPEACTABICHHUS HAHHBIX U PEIICHUS
3a/1a4, B TOM YHUCJE U3 JIPYrUX Yy4eOHBIX MPEIMETOB H
peaTbHON )KU3HU

14

YMeHue onepupoBaTh MOHATHUSIMU: CTOJIOMKOBBIE U
KPYTOBBIE JIarpaMmBbl, TaOIuUIbI, cpenHee
apu(pMeTHIeCKoe, MeIraHa, HauOoJbIIee W HANMCHbIIICE
3HA4YEeHMS, pa3Max YMCIOBOTO HAOOpa; yMEHHE WU3BJIEKATh,
WHTEPIIPETUPOBATh U TPEeoOpPa3oBBIBATH HH(POPMAIIUIO,
OpeACTaBICHHYIO B TablMIlax MW Ha JuarpaMmmax,
OTPAXKAIOWIYK) CBOMCTBA W XapPAKTEPUCTUKH PEAJBHBIX




OpoLUEeccCOB M SIBICHWM;  yYMEHHE  pacno3HaBaTh
U3MEHUYUBbIEC BETUYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue onepupoBaTb IMOHATHUSIMU: CIHYYAWHBIM OIBIT
(cy4aillHBIl  SKCHEPUMEHT), SJEMEHTApHOE COOBITHE
(37eMeHTapHbId MCXO/) CIIy4ailHOro OmbITa, CilydyailHOe
cOoOBbITHE, BEpPOSTHOCTb COOBITHSA; YMEHHE HAXOJIUTh
BEPOSITHOCTA  CIy4YaWHBIX COOBITUH B  ONbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemarh 3aa4d METOJI0M OPraHM30BAHHOIO mepedopa u ¢
UCIIOJIb30BAHUEM  MpaBUJA  YMHOXEHMS;  YMEHHE
OLICHUBATh BEPOSATHOCTH pPEATbHBIX COOBITUN U SBIICHU,
NOHUMATh  pOJIb  MPAKTUYECKU  JOCTOBEPHBIX U
MaJOBEpPOSTHBIX COOBITHII B OKpyXKaroluieM MUpe U B
KU3HU; 3HAKOMCTBO C MOHSTUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €r0 POJbI0 B
MacCCOBBIX SIBJICHUSIX

16

YMeHue BbIOHMpaTh MOAXOMSIINN HW3YyYCHHBIM METOH s
pellieHusl 3a7a4u, TPUBOJUTH MPUMEPbHl MATEMATHUYECKUX
3aKOHOMEPHOCTEW B TMPUPOAE M JKU3HM, PACIO3HABATH
MPOSBJICHUE 3aKOHOB  MAaTEMaTUKA B  HCKYCCTBE,
OIUCBHIBATh  OTHEJBHBIC  BBIJAIOIIMECS  PE3YJbTATHI,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MATEMATUKHA KaK HAyKH,
MPUBOAUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUH U HMX
aBTOPOB B OTEYECTBEHHOW U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbBIX HA OI'9

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
| Yucia v BBIYUCICHUS
1.1 Harypanbnsbie u nesnble yncia. [Ipu3Haku 1enMMoCTy LENbIX YUCel
19 OOBIKHOBEHHBIE M JIECSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIE
' neprUoOJUYECcKue Apoou
13 PanmonanbHbie qyuca. Apudmernueckue onepanuu c
palMoOHATBLHBIMU YHCIaMHU
1.4 I[ef/'ICTBI/ITeJIBHBIe yucia.  ApudMeTHdecKkde — onepanuu
JNEUCTBUTEIILHBIMU YUCIAMU
15 [TpubnmxEHHbIE BBHIYUCICHUS, _IpaBUIa OKPYIVICHNS, NPUKHAKA 1
OIIEHKA pe3yJibTaTa BHIUUCICHUN
2 AnreGpanyeckue BbIpaKEHUS
2.1 bykBeHHbIE BhIpakeHUs (BBIPAYKEHUSI C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPalMOHAIBHBIM
nokasareneM. CBOICTBA CTENEHU
2.3 MHoOrouseHbl
2.4 Anrebpanueckas 1poOb
)5 ApudmeTndeckuii KOpeHb HaTypajdbHOW cTeneHu. JlehcTBus c
apu(PpMETUIECKUMU KOPHSIMU HATYypaJIbHOW CTETICHH
3 YpaBHEHHUs U HEPABEHCTBA
31 Lenpie u apo6Ho—paLv1H0HanLHLIG ypaBHeHus. CucreMbl U
COBOKYITHOCTH YPaBHEHHUI
39 llensie u aApoOHO-paloHanbHBIE HepaBeHCTBA. CHCTEMBI H
COBOKYITHOCTU HEPABEHCTB
3.3 Pemienne TeKCTOBBIX 3a1a4
4 HucnoBble MOCIIEI0BATEIBHOCTH
4.1 ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJJaHUs IOCJIEI0BATEILHOCTEM
49 Apudmernyeckas © TeoMeTpudeckas mporpeccuu. Dopmyna
CJIO’KHBIX MPOLIEHTOB
5 OyHKIHUH
Oynkmus, cnocoos! 3amanns pynknun. ['paduk Gyakmun. O61acTh
OTIpEJICNICHHs] U MHOXXECTBO 3HaueHWH QyHkruu. Hymm (yskmmm.
5.1. [IpoMexyTkn 3HAKOMOCTOSIHCTBA. [IpOMEXKyTKM MOHOTOHHOCTH

bynkuun. MakcumyMbl 1 MUHUMYMbI (QyHkuuu. Haunbonbiiee u
HAaMMEHbIIIee 3HaUYCHUE (PYHKIIUHU HAa TPOMEKYTKE




KoopaunaTel Ha IpsIMO# ¥ TIIOCKOCTH

6.1 KoopnunatHas npsimas

6.2 JlexapToBbl KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUrypsl 1 X CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroJibHUK#

7.4 OKpy HOCTb U KpyT

7.5 N3Mepenune reoMeTpuieCcKux BEJIUYNH

7.6 BekTopbl Ha MIOCKOCTH
8 BeposiTHOCTD M cTaTUCTHKA

8.1 OrnucarenpHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['padsi




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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