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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi KaK OOUH U3 OCHOBHBIX Pa3esIOB IIKOJIBHOM MAaT€MAaTHKH, UMEIOIIUN CBOEH
LEeJIbI0  00ECleYnTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pPacIoJIOKEHUE, ONUPACTCS Ha JIOTMYECKYH0, JOKAa3aTelIbHYI JMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOI'O 00ILero o0pa3oBaHMs 3aKIK0YAETCs B TOM, YTO 00yJaroluiics
YUUTCSI TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJHTH
paccyXIeHus «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHBIC
YTBEPKACHHUS.

Bropoil nienbro u3y4eHus FTeOMETPUHN SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPH
PEIIECHUN KaK MaTEMATUYECKUX, TaK U IPAKTUYECKUX 3aa4, BCTPEYAIOIINXCS B PCAJIbHOM JKU3HU.
OOyuarouuiicss JOKEH HAYYHUTHCS OINPENeUTh TeOMETPUUYECKYl0 (pUrypy, ommcarb CiIOoBaMHu
JTAaHHBIM YepTEX WIKM PUCYHOK, HAUTH IIOLIA/(b 3€MEJIBHOTO y4acTKa, pacCYMTaTh HEOOXOIUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOemsi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHUSA B M3ydyeHuu reomerpuu. llpn pemenun 3agau
IIPAKTUYECKOI0 XapakTepa 00y4aroluiics yUUTCs CTPOUTh MAaTEMaTUYECKUE MOJENIN PEeaIbHbIX
JKU3HEHHBIX CUTyallud, IPOBOJWUTH BBIYMCIEHUS U OLIEHUBATH aJEKBATHOCTb IOJIYYEHHOI'O
pe3yJibTara.

KpaiiHe BaXXHO MOJYEPKUBATH CBSI3U I'€OMETPUM C JAPYITMMHU YUEOHBIMM IpeJIMETaMH,
MOTHUBUPOBATh  HCIIOJIB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  (GUTYyp H  TOHSTHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYUEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBsI3U Haubosee
APKO BUIHBI B TeMax «BekTopbr», « TpUroHoMeTpruuecKue COOTHOEHU», «MeToq KOOpAUHAT
u «Teopema ITudaropay.

YueOHnblii kypc «['eoMeTpus» BKIIOYACT CIECIYIONIME OCHOBHBIC PA3/Ieibl COJCPIKAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lekapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHHA  IUIOCKOCTHY,
«IIpeobpazoBanus mogo0us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kiacce — 68 uacos (2
yaca B HeJlenro; B 8 kitacce — 68 wacoB (2 yaca B Hezeno; B 9 kiracce — 68 wacoB (2 yaca B HEJIEIIO;

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Havanbable moHATHsA reomerpud. Touka, mpsmas, OTPe3OK, dyd. Yroi. Buasl yrios.
BeprukansHple U CMexHBIE yrubl.  buccektpuca yriia. JlomaHas, MHOTOYTOJIbHUK.
[TapayuieapHOCTB U MEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunblie purypbl. OCHOBHBIE CBOMCTBA 0ceBOil cummeTpuu. [lpumeps cummeTpun
B OKPY’KaOIIEM MUDE.

OCHOBHBIE IOCTPOEHHMS € TOMOIIBIO IUPKYJIS U TUHEHKH. TpeyronsHUK. BricoTa, Mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroiabHUKA.

CpoiicTBa W TNpU3HAKUM PaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Hakum paBeHCTBA
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKK NapauledbHbIX NpsiMbIX. CymMMma yIiioB TpeyrosibHMKa. BHemrHue
YTJIbI TPEYTOJIbHUKA.



[IpsamoyronbHbI  TpeyroabHUK. CBOMCTBO MEIHMAaHBI MPSIMOYTOJBHOIO TPEYTrOJbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHHUKOB.
[IpsaMOyroibHBIN TPEYroabLHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH cTOpoHE TpeyroabHuKa. [leprnenuKkysap u HakJIOHHas!.

['eomeTpuueckoe MecTo ToueK. buccekrpuca yriia u CepeAMHHBIA MNEPHEHAMKYISAP K
OTPE3KY KaK Fr€OMETPUYECKHE MECTa TOUEK.

OkpyXHOCTb M Kpyr, XOpAa M JAUaMeTp, HUX CBOICTBa. B3auMHOe pacronoxeHue
OKpYKHOCTH U npsAMoid. KacaTtenbHas u cekyias K OKpy>kKHOCTH. OKPY>KHOCTb, BIMCAHHAS B YTOJI.
BnucanHas u onrcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronsauku. [lapamienorpamMM, €ro npu3Haku W CBOMCTBA. YacTHbIe cilydau
napaiesiorpaMMoB (TIPSIMOYTOJIBHUK, POoMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamnenwsi, e€ cBoiicTBa U npu3Haky. [IpsMoyronpHas Tpanemus.

Meton ynBoeHus menuansbl. llentpanbHas cummerpusa. Teopema Daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAaX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. LleHTp Macc TpeyrosibHuKa.

[Tomobue TpeyroabHUKOB, KodhdumumenT nomodus. [IpusHaku momoOus TPEyroabHUKOB.
[TpumeHeHne NOA00MS IIPU PELICHUH PAKTUYECKUX 3a/]1a.

CpoiicTBa momaneii reomerpuueckux ¢Guryp. @opMmyisl A TUIOMAAN TPEYroIbHUKA,
napaenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIIAAeH NOJOOHBIX (GUTyYD.

Beruucnenue miomazei TpeyroJbHIUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenne reopemsl [Indaropa npu pemennn mpakTHUECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJla IpsIMOYIOJbHOIO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pynkuuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpPaJIbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW M XOPAOW. YTIIbl MEXKIY
XOpJaMH U CeKyIIMMH. BricanHble u onucaHHble YeThIPpEXYTOJIbHUKH. B3anMHOe pacnoioskenne
IBYX oKkpyxHocTel. Kacanue okpyxkHocTeil. O01e kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrec yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIbl IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYycOB. Pemenue
IIPAKTHUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue nomodus. Ilogobue cOOTBETCTBEHHBIX HJIEMEHTOB.

TeopeMa 0 MPOU3BENECHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BENCHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmuHa (MOIynb) BEKTOpa, COHANpaBiICHHbIE BEKTOPBI, MPOTUBOIOJIONKHO
HaIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 1o JABYM HEKOJUIMHEApHBIM BeKTOopaM. KoopamHaTel BEKTOpA.
CkansspHO€E ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /Il HAX0XK/I€HUS JJIUH U YTJIOB.

JlexapToBbl KOOpPIHMHATHl HA IUIOCKOCTH. YPaBHEHUS TMPAMOM M OKPYXHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY)KHOCTEN U IPsIMBIX. MeTO1 KOOpAMHAT U €r0 IIPUMEHEHHUE.

[IpaBunpHBIE MHOTOYTOJBHUKH. /[MMHA OKpyXHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOcTel. [1momane kpyra, ceKTopa, CEerMeHTa.



JIBM>KEHUS TUIOCKOCTH U BHYTPEHHHUE CUMMETPUH (PUTYD (3JIEMEHTapHbIE MPEACTaBICHUS).
[TapaiensHslil nepeHoc. 11oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTAThl OCBOCHUS Tporpammbl  ydeOHoro kypca «l'eomerpusi»
XapaKTepU3yIOTCS:

1) maTpuoTnyeckKoe BOCIUTAHUE:

MPOSBIICHUEM HWHTEpeca K NPONUIOMY U HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HAYKaxX U MPUKIIATHBIX
chepax;

2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakIaHWHA W peallu3allid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUYECKUX IMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) Tpy/0BO€ BOCIMTAHME:

YCTaHOBKOW Ha aKTUBHOE y4yacTHE B PEUICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCEr
JKU3HU JJIs1 YCHEIIHON MpOo(ecCUOHANBHON IeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIWUBUIYATBHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCcKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U OSCTETHYECKOMY BOCHPHUATHIO MATeMAaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpHUEHTAIe B NEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl YelIOBEYECKOW [eATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyIbTYpOH Kak CpeICTBOM T[IO3HAHWS MHUPA, OBIAJACHHEM MPOCTEHINIMMU HABbIKAMU
MCCJIEI0BATENbCKOM IeATETbHOCTH;

6) pusuueckoe BocnutaHue, GopMUPOBaHHE KYJILTYPhI 3/I0POBbsI H SMOIHOHAIHHOTO
Os1aronmosyqusi:

TOTOBHOCTBIO MPUMEHATh MaTEMATHUECKHIE 3HAHUS B MHTEPECaX CBOETO 370POBbsI, BEJICHUS
310pOBOr0 00Opa3a >KU3HU (3I0pOBOE MUTAHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynspHas (u3nUeckas aKTUBHOCTB), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHU, TPU3HAHUEM
CBOETO TTpaBa Ha OMMOKY M TAKOTO YK€ TpaBa APYTroro 4YeIOBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHWUU IS PeIIeHUs 3a1ad B 00JacTh
COXPAHHOCTH OKpPYKAIOIIeH cpeipl, IJIAaHHUPOBAHHS MOCTYIKOB U OIEHKH HMX BO3MOXKHBIX
MOCJIC/ICTBHI JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa IKOJOTUYECKHUX
npo0JieM U yTel X pelieHus;

8) amanTanus K M3MEHSIIOLIUMCS YCJIOBHSAM CONMAJIBLHON U PUPOIHOI Cpeabl:



TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBHMSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JI0Jiel, MpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUU, B TOM uHcie (GOPMYyIUPOBATH UJIEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM YHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
neduIuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALINIO, BOCIPUHUMATh CTPECCOBYIO CUTYALINIO
KaK BbI30B, TpPeOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH NPUHHUMAEMbIe DPELICHUS U JEUCTBUA,
(dbopMyIHpPOBATh M OIICHUBATH PUCKHU M MOCIIEICTBHS, (HOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeIbHbIE YHUBEPCAJbHBIC y‘leﬁHLIe JeCcTBUA

ba3oBble Jjornveckue aelicTBUs:

e BBUIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKA MATEMaTHYECKUX OOBEKTOB,
HOHATUH, OTHOIIEHUH MEXAYy HOHATUSAMH, (OPMYIUPOBATh ONpPEIEICHUS IOHATHM,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINY, OCHOBAHUS JJIsi 0000IICHNS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATH WU TMPEOOPA30OBBIBATH CYXKIACHUS: YTBEPAHUTEIBHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

e BBUIBIIITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M TMPOTUBOpPEYHs B (PaKTax,
JAHHBIX, HAOJIOACHUSAX M YTBEPXKACHUAX, MpeanaraTb KPUTEPUM JUIsL BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JlenaTh BBIBOJbI C HCIOJIb30BAHHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HHAYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTHH;

e pa30bupath J0Ka3aTENLCTBA MATEMAaTUUYECKUX YTBEP)KICHUN (MIPsIMbIE U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE JIOKA3aTeNbCTBA MaTeMaTHYeCKUX (DaKToB,
BBICTPAanWBaTh apryMEHTAllUI0, NMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

e BbIOMpaTh cnoco0 pemeHuss y4eOHOW 3ajaud (CpaBHUBAThb HECKOJIBKO BapHAHTOB
pelieHusi, BIOMpaTh HanOoIee MOMXOMSIINN C YIETOM CaMOCTOSITENFHO BBIICICHHBIX
KPUTEPHEB).

Ba3oBble ucciegoBaTesbcKue eiiCTBUS:

e HCIIOJIB30BATh BOMPOCH! KaK UCCIEAOBATEIHCKUI HHCTPYMEHT MO3HaHUs, POPMYITHPOBATH
BOTIPOCHI, (PUKCHUPYIONIHE TPOTHBOPEYHE, MPOOIIEMY, CaMOCTOSTEIILHO YCTaHABJIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

e TMPOBOJUTH IO CAMOCTOSATEIHHO COCTABIICHHOMY IUIAHY HECJIOXKHBIA ASKCIICPHUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00bEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOI;

e CaMOCTOSTENHHO (POPMYITHPOBATH 0OOOOIIECHHS U BBIBOJBI 10 pe3yIbTaTaM MPOBEAEHHOTO
HAOJIOJICHUS, HWCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH IOJNYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 00O00IIICHUIA;

° HpOFHO3I/IpOBaTI) BO3MOXHOEC paSBI/ITI/Ie Hpouecca, a TaKXKX€ BBIIBUT'AaTh HpeJIHOJ'IO)KeHI/IH (0]
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Patora ¢ unopmaunmeii:



e  BBIABISATH HEJJOCTATOUYHOCTh M M30BITOYHOCTh MH(GOPMAIINU, JaHHBIX, HEOOXOAUMBIX JJIs
pELIeHUs 3a1a4H;

e BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATH3UPOBATH U HHTEPIPETUPOBATH HHPOPMAIIIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BBIOMpaATh GopMy MpeacTaBiIeHUs WHPOPMAIUU U WILIIOCTPUPOBATH PELIaeMble 3aJ1a4u
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

e OLEHUBATh HAAEKHOCTH MHGOPMALUU IO KPUTEPUSM, MPEATOKEHHBIM YUYUTENIEM WU
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITHLHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

e BOCIHPHHHMATHh U (OPMYJIHPOBATH CYKJICHHUS B COOTBETCTBHM C YCJIOBHUSMHU M ILIEIAMHU
00IIeHwMsl, ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUChMEHHBIX
TEKCTax, JaBaTh MOSCHCHHS IO XOJy PEUICHHS 3a/Ja4d, KOMMEHTHPOBAThH IMOJTYYCHHBIN
pe3yIbTarT;

e B XOJic OOCYXXJCHHS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBbI, TPOOJIEMBI,
pelaeMoii 3a/1auu, BbICKA3bIBATh HJICH, HAIICJIICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIISTh
CBOM CYXKJICHUS C CY)KICHHUSIMU JIPYTUX YYACTHUKOB JIMAIOTa, OOHAPYKUBATh Pa3IMune U
CXOJCTBO TIO3UIMH, B KOPPEKTHOW (opme QGOopMyTUpoOBaTh pPA3HOTIACHS, CBOU
BO3PaKEHUS;

e MPEACTABIATh PE3YNbTATHl PEIICHUS 3aa4d, SKCIICPUMEHTA, WCCIICOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (OPMAT BBICTYIUICHHS C YYETOM 3a/ay MPE3CHTALUU U
0COOEHHOCTEHN ayAuTOpUY;

e IIOHMMATh U HCIIOJB30BATh MPEUMYIIECCTBA KOMaHIHON U MHIUBUIYAIbHONH pabOTHI MPH
pelIeHnH y4eOHBIX MATEMAaTUICCKHUX 33]1a4,

e IPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATh OPraHHM3aI[MI0 COBMECTHOM
paboThI, pacrpenessaTh BUIbI paboT, TOTOBAPUBATHCS, 00CYKIATh TPOIECC H PE3YIILTAT
paboThI, 00001IaTH MHEHHSI HECKOJIBKUX JIFOJICH;

e YYacTBOBAaTh B IPYIIOBBIX GopmMax pabOTHI (00CYXIeHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIE
HITYPMBI ¥ IPYTHE), BHIOJIHATH CBOIO YaCTh paOOTHI M KOOPJAUHUPOBATH CBOU JCHCTBUS C
JIPYTHMH YWICHAMHU KOMaH/IbI, OIIEHUBATh KAY€CTBO CBOETO BKJIAJa B OOIIHIA MPOIYKT ITO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranusaunus:

e  CaMOCTOSITEIBHO COCTABJISATH IJIaH, AITOPUTM PEIIEHUs 3a/1a4u (WM €ro 4acThb), BBIOMPATh
CIOCO0 peleHuss ¢ y4€TOM HMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUH ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

e BJIQJIETh CIHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M pe3ylbTaTa pelieHus
MaTeMaTU4YeCKOU 3a1auu;

e TPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIPH PELICHUM 337a4d, BHOCUTh
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAMIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

e OLICHMBATb COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTU ITOCTABICHHOM LICIIM U YCIOBHAM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WM HEJAOCTH)KEHUS LENIH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOydenus B 7 KkJjacce 0OyJaroUuiics TMOMXYYUT CIEIYIOIUE MPEIMETHBIC
pE3yJIbTaThI:

PacrioznaBath UM3ydeHHBIE TeOMETpHUYECKHE (UTYPBI, OINPEAeTsaTh WX B3aUMHOC
pacmoioKeHue, U300pakaTh TeOMETPUIECKHE (PUTYPBI, BHITOIHATH YEPTEIKHU 110 YCIOBHIO 3aa49H.
W3mepsTh NMHEIHBIE U YIIIOBbIE BEMYUHBI. Pemars 3a7aun Ha BBIYUCICHUE JIIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats rpyOyro OLIEHKY JTUHEHHBIX M YIJIOBBIX BEJIIMYUH MPEIMETOB B PEATHHOW JKU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mMepbl STUX 0OBEKTOB IO MOPSAKY BETHYUHBI.

CTpouTh 4epTex U K FTEOMETPUUECKUM 3a]a4aM.

[Tonp30oBaThcs TpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh IPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IPU PEIICHUH 3a/1a4.

[TpoBOAUTH TOTUYECKHE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPHUUECKIX TEOPEM.

[Tonb30oBaThbcs MpU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJMaHbl, TPOBEAEHHOW K TUIOTEHY3€ MPSMOYIOJbHOTO TPEYroJibHUKA, B PEIICHUU
reOMETPUUYECKHX 3a/1au.

OnpenensaTh NapauieNbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymasi. Onpeaenarh NapayieIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYrou mpsiMOil.

Pemiate 3a1aun Ha kierTyaToi Oymare.

[IpoBOAWTHL BBIYUCIICHUS W HAXOJUTh YHCIOBbIE W OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJILHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX IPH MIEPECCUCHIH JIBYX TapaJUICTBHBIX MPSMBIX CeKyIIel. PemaTh
MPAKTUYECKHE 3a/1a4K Ha HAXO0XKICHUE YTIIOB.

Bnaners moHsTHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEAEIATh OUCCEKTPUCY YIia
U CepeHHBIN MEePIEeHINKYISP K OTPE3KY KaK FTeOMETPHUUECKHUE MECTa TOUEK.

DopMyIHpPOBATH ONPECICHUSI OKPYKHOCTH M Kpyra, XOpAbl M JHAMETpPa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh MPUMEHSTh 3TU CBOWCTBA MPU PEIICHUH 3aa4.

Braners moHATHEM ONMMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh HaXOJIUTh €&
neHTp. [lomp3oBaThcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC MEPIEeHIUKYIIPbl K CTOPOHAM TPEYroJIbHUKA
MEPECEKAIOTCS B OJIHOM TOUKE.

Biamere moHATMEM KacaTeIbHOM K  OKPY/KHOCTH, TIOJIb30BaTbCsi TEOPEMOM O
NEePHEHANKYIISIPHOCTH KacaTeIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KACaHHUSL.

[Tonp30BaThCcs  MPOCTEHIIMMU  TE€OMETPUUYECKUMH  HEPaBEHCTBAMH, IMOHUMATh HX
MPaKTUYECKHUI CMBICIT.

[IpoBOIUTH OCHOBHBIE T€OMETPHUUECKUE TTOCTPOSHUS C TTIOMOIIBIO IIUPKYJIS U TUHEHKHU.

K xoHmy oOydenus B 8 kiacce oOydaromuiics NOMYYUT CIEIYIOIUE MpPEIMETHBIE
pe3yJbTATHI:

Pacnio3HaBaTth OCHOBHBIE BHBI YETHIPEXYTOJLHUKOB, MX JJIEMEHTBI, MOJB30BATHCS HX
CBOﬁCTBaMH HpI/I peHIeHI/II/I FeOMeTpI/I‘IeCKI/IX 3aaa4.

[TpuMeHSTh CBOMCTBA TOUKH TIEPECCUCHHS METUAH TPEYTOJIbHUKA (IIEHTpa Macc) B PeIICHUH
3a1ad.



BraneTe moHsATHEM CpeqHEH JTMHUU TPEYrOJbHHUKA U Tpamneluy, IPUMEHATh X CBOMCTBA
IIpU pELIeHHH reomerpudeckux 3anad. l[lomb3oBarbecs Teopemon Pameca U TEOPEMOU O
MIPONOPUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHsTh IPU3HAKU 110100MS TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonb3oBatbes Teopemoit [Tudaropa 11 penieHns reoMeTpUIecKiX U MPaKTHUYECKHUX 3a/1a4.
Crpouth MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENIbHO JI€JaTh YePTEX U
HAaXOJIUTh COOTBETCTBYIOLIUE JIJINHBI.

Brnagers moHATHAMH CHHYCa, KOCHMHYCa W TaHI€HCAa OCTPOIO yrjia HIpsSMOYTOJIbHOTO
TpeyroyibHUKA. [101630BaThCSA STUMHU MOHATUSAMH ISl PELLICHUS IPAKTUYECKUX 3a/a4.

Borumcnsate  (pa3nuuHBIMH  crioco0aMu)  TUIOMIANb  TPEYroJbHUKA W TUIOIIATU
MHOTOYTOJIbHBIX  Guryp (moyib3ysach, TJ€ HEOOXOAuMO, KaiubKyinstopoM). I[IpumeHsTh
[I0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnanete NOHATHSAMH BIMCAaHHOIO M ILEHTPAJIBHOIO YIJIA, HUCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MeXIy XopJaMu (CEKYLIMMU) U YIII€ MEXy KacaTelIbHON U XOpA0H IpU
PELICHUU T€OMETPUUECKUX 3aay.

Bragers moHATHEM ONMCAHHOIO YETBHIPEXYTOJIbHUKA, MPUMEHSATh CBONCTBA ONMCAHHOIO
YeTHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpyMeHsTh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTUUYECKUE MOJAEIHU IS
3aJa4 peajbHOU KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TTOJIB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

K xoHuy oOydenus B 9 kiacce oOydarounuiics NOIYYUT CIEIYIOIIUE IpeIMETHbIE
pe3yIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE PYHKIIUU OCTPHIX YTIJIOB, HAXOIUTH C UX IIOMOIIBIO PA3INIHbIC
3JIEMEHTHI TPSMOYTOJIBHOTO TPEYroJbHUKA («pELIeHHe NPSAMOYIOJIBHBIX TpPEyroJbHUKOBY).
HaxoauTh (¢ noMOIIbIO KaIbKYJIATOPA) JUTUHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.

[Tonp3oBatbest hopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSL HAXOKJICHHSI COOTHOILIEHUH MEX]ly TPUTOHOMETPHUUYECKUMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHMHYCOB JUIsl HAXOXIECHUS Pa3JIMYHbBIX DJIEMEHTOB
TPEeYrojbHUKa («pelIeHUuEe TPEYroJbHUKOB»), MPUMEHITh MX MPU PELIEHUH TeOMETPUUYECKHX
3a/1a4.

Bnagers nonstusmu npeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. IToap3oBaTbes cBOMCTBaMU 1101001sI TPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIATH JJIHHBI U
HaXOJUTh YIJIbl Y OJ00HBIX (uryp. IlpuMensaTs cBoiicTBa moo0us B MpaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKpPY’KAIOIIEM MUpE.

[Tosb30BaTbCA TEOpEMaMU O IPOM3BEIECHUHM OTPE3KOB XOpZ, O IMPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpamMH, IOHUMAaThb MX TE€OMETpUYECKUH U (U3MUECKUH CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETpUYecKUX M (u3ndeckux 3ajad. [IpuMeHSATH CcKansgpHoe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKICHUS JIIUH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOPAWMHAT HA IUIOCKOCTH, HIPUMEHATH €ro B PELICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bragers MoHATUSAMU NPAaBUIBHOTO MHOTOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI OYT'H
OKPY’KHOCTH M paJUaHHOM Mepbl YIUIA, YMETh BBIUMCIATH IUIOMIAAL Kpyra M €ro 4acTem.
[TpyMeHATDH MOJIy4€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxoauts ocu (WM UEHTpbI) cUMMETpUU (GUTyp, TPUMEHATHh IBHUKEHHS IJIOCKOCTU B
IIPOCTEHIINX CITydasx.

[IpyMeHsTh MOJIydeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHUYEeCKHE MOJAENH JUIs
3aJa4 peaqbHON KU3HU M TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 1010015
U TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/Ie HEOOX0UMO, KaJIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne Tema KonuuectBo OcHoBHOE OCHOBHBIC BHIBI
4acoB COJZIEpKaHUE JIEATCIbHOCTH
Bcero | K/p | n/p
1 [Ipocreiimne Mpocteiwmne dopmynuposarb
TEOMETPHUYCCKHE 14 1 reomeTpuyeckmne OCHOBHble MOHATUA
¢urypsr 1 nx 06DBEKTHI. u onpeaenexHua.
CBOJCTBA. MHOroyronbHuK, PacnosHaBaTtb
Msmepenue nomaHasn. CMexHble U | U3yyeHHble
FCOMCTPHICCKHIX BEPTUKa/bHbIE YIbl. reomeTpuyeckme
BEIMIHH PaboTa c npocTedwmnmmn | eurypsl,
yepTerKamu. onpeaenstb UxX
N3mepeHne NMHENHbIX | B3auMHoe
W YTNOBbIX BE/INYUH, pacnonoKeHue,
BbIYMCIAEHME OTPE3KOB | BbIMOJHATL YEPTENK
W yrnos no ycloBu1IO
3agaun. NpoBogmnTb
npocreiwmne

NMOCTPOEHMSA C
NMOMOLLLbIO LIMPKYNA
W IMHENKMN.
N3mepAaTb
JINHENHbIE U
YrN0Bble BE/INUYNHDI
reoMeTPUYECKUX U
NpaKTUYeCKUX
0OBEKTOB.
OnpepenAaTb «Ha
rnas» pasmepbl
peanbHbIX
06beKToB,
npoBoguTb rpybyto
OLLEHKY UX
pa3mepos. Pewatb
334341 Ha
BblUMCNEHME ASIUH
OTPEe3KoB U
BE/INYUNH YTNIOB.
Pewatb 3agaum Ha
B3aMMHoe
pacnosoxeHue
reomeTpUYecKnx
¢uryp. MposoanTb
KnaccuduKaumto
YrN0B, BbIMUCAATD




NINHElHbIe U
Yr/I0Bble BE/INYUHBI,
npoBoAUTb
Heobxoaumble
[0KasaTe/ibHble
paccyKaeHus.
3HaKoMMUTbCA C
NUCTOPUEN pasBUTUA

reomeTpun
TpeyroibHUKM 22 MoHATUE O PaBHbIX PacnosHaBaTb napsl
TPEYro/ibHUKax u paBHbIX

nepBUYHbIE
npeacraBAeHUsa o
paBHbIx ¢purypax. Tpu
NpW3HaKa paBeHCTBa
TPeyroabHWKOB.
Mpun3Hakn paBeHCTBa
NPAMOYrObHbIX
TPEeyro/ibHUKOB.
CBOIICTBO MeamaHbl
NPAMOYFO/1bHOIO
TPeyrosibHMKa,
npoBeaE&HHON K
rmnoTeHyse.
PaBHOGeapeHHble U
pPaBHOCTOPOHHME
TPEYroNbHUKM.
MpwW3Haku 1 cBoicTBa
paBHobeapeHHOro
TpeyrosbHuKa.
HepaseHcTBa B
reomeTpum.
MpAMOyronbHbIN
TPEeYro/ibHWK C Yr/10M B
30°

TpeyronbHWKOB Ha
roTOBbIX YepTerKax
(c ykasaHuem
NPW3HaKoB).
BbiBOAUTL
cnepcTemns
(paBeHcTB
COOTBETCTBYHOLLMX
31eMeHTOoB) U3
paBEHCTB
TPEYro/ibHUKOB.
dopmynunposatb
onpeaeneHus:
OCTPOYro/ibHOrO,
TYMOYroJibHOro,
NPSMOYro/iIbHOTO,
paBHObeapeHHOro,
PaBHOCTOPOHHEro
TPeyronbHUKOB;
bucceKTpuUCHl,
BbICOTbI, MeAnaHbl
TPEYro/ibHUKa;
cepeauHHOro
nepneHauKynsapa
OTpesKa;
nepvmeTpa
TpeyrosibHMKa.
dopmynuposatb
CBOWMCTBA U
NPW3HaKK
paBHOb6eapeHHOro
TpeyronbHuKa.
CTpouTb YepTeKu,
pellaTtb 3aaum ¢
NOMOLLbHO
HaxoXAeHus
paBHbIX
TpeyronbHUKOB.
MpumeHATb
NPU3HaKK
paBeHCTBa
NPSAMOYFOJIbHbIX
TPeyronbHWKOB B




3aayax.
Ncnonb3oBatb
umdposble pecypchbl
ONA nccnepoBaHus
CBOWCTB M3y4YaeMblX
duryp.
3HaKoMMUTbCA C
NUCTOPUEN pasBUTUA

reomeTpun
ITapamrensHbIe MapannenbHbie dopmynuposaTb
npsAMBIE, CYMMa 14 NPAMbIE, X CBOWCTBA. noHATHE
YIJ10B HakpecT nexawme, napannenbHbIX
TpCyrojpHNKa COOTBETCTBEHHbIE U NPAMbIX, HAXOAUTb
OAHOCTOPOHHWE YT bl, npaKkTUyeckue
obpasoBaHHble Npu npumepsbl. M3yyaTtb
nepeceyeHunm CBOWCTBaA YI/108,
napanfenbHbiX NPAMbIX | 06pa3oBaHHbIX NpU
cekyuei). MpusHak nepeceyeHmmn
napannenbHoOCTU napannesbHbix
NpPAMbIX Yepes NPAMbIX CEKYLLEN.
paBeHCTBO paccToaHmMin | MpoBoanTb
OT TOYEK OAHOM [0Kas3aTesibcTBa
NpsMoii 40 BTOPOA napannenbHoCcTu
npsamoit. Cymma yrnoB | ABYX NPAMbIX C
TpeyrosbHMUKa. NOMOLLLbIO YTI/10B,
BHewwHMe yrabl 06pa3oBaHHbIX NpU
TpeyrosbHMKa nepeceyeHmm aTnx
NPSMbIX TPETbEMN
nNpPsmMoi. Bblumcnatb
CYMMY Yyr/i0B
TpeyronbHUKa u
MHOTOYro/IbHMKA.
Haxoautb
yncnosble 1
6yKBEHHblE
3HaYeHMA Yyr1oB B
reomeTpuYecKmx
3a4a4ax ¢
NCNo/Ib30BaHMEM
TEopem O cymme
yrnos
TpeyroabHMKa u
MHOTOYro/IbHMKA.
3HaKOMMUTbLCA C
UCTOpUEN pasBUTUA
reomeTpun
OKpy>XHOCTb U OKpY*KHOCTb, XOpAaa U dopmynuposaTb
KpYT. 14 ANaMeTp MX CBOMCTBA. onpeaeneHus:
I'eomerpuyeckue KacaTtenbHas K OKPY*KHOCTH,
HOCTPOCHUA OKPYKHOCTMU. Xopapl, AMameTpa u
OKpY*KHOCTb, KacaTenbHOM K

BMWCAHHaA B Yron.
MoHaTne o TMT,
npMmeHeHue B

OKPYKHOCTU.
MU3yyaTb nx
CBOWCTBa,




3afavax. buccekrpuca
N cepeauHHbIN
nepneHanKynsap Kak
reomeTpuyeckme mecTa
ToYeK. OKPYKHOCTb,
OonuMcaHHan OKoNo
TPeyronbHWKa.
OKpYKHOCTD,
BNUCaHHaA B
TPEYroNbHUK.
MpocTeliwmne 3a34m Ha
nocTpoeHune

NPU3HaKKM, CTPOUTb
yepTeKu.
WccnepoBathb, B TOM
yucae ucnonbays

umdposble

pecypcbl:
OKPY*KHOCTb,

BMUCAHHYIO B yron;
LEHTP OKPYKHOCTH,
BMMCaAHHOM B yron,
pPaBEHCTBO
OTPE3KOB
KacaTe/bHblIX.
Ucnonb3osaTtb
metog MT ana
[0Kas3aTe/ibcTBa
Teopem o
nepecevyeHumn
buccekTpuc yrnos
TPeyro/sibHUKa n
cepeanHHbIX
nepneHAnKyNapoB
K CTOPOHaM
TpeyrosbHMKa ¢
nomoubto MT.
OBnapgesaTtb
NOHATUAMM
BMUCAHHOM U
OonucaHHom"
OKpYKHOCTEMN
TpeyronabHWKa,
Haxo4uTb LEeHTpbI
3TUX OKPY¥KHOCTEN.
Pewatb OCHOBHbIE
3a7a4M Ha
NOCTPOEHME: YINa,
paBHOro gaHHOMY;
cepeauHHoOro
nepneHanKynApa
[AHHOTo OTPEe3Ka;
npAMon,
npoxoaALlen yepes
[OAHHYI0 TOYKY U
nepneHANKYNapHOM
[aHHOM Npsimou;
6ucceKTpuUCHI
[AHHOrO yrna;
TPeyrosbHUKOB Mo
pPa3INYHbIM
3/1eMeHTaM.
3HAKOMMUTbCA C
NCTOpUEN pasBUTUA
reomeTpmm




[ToBTOpeHwUe, 4 1 MosTOpeHne u Pewatb 3a4a4M Ha
000011IEHHE 0606L1eHMe OCHOBHbIX | NOBTOpeHue,
3HaHUH NMOHATUI N METOA0B UANCTpUpyowme
Kypca 7 Knacca CBA3M Mexay
pas3NNYHbIMU
YyacTAMM Kypca
OO6111e€ KOJUYECTBO YACOB I10 68 5
IporpaMme
8 KJIACC
Ne Tema KoanuectBo OcHoBHOE OCHOBHBIE BUIBI
4acoB CoJIepKaHue JIeSITEeIbHOCTHU
Bcero | kK/p | n/p
YeTpIpexyroinbHUKN 12 1 MNapannenorpamm, ero | U3obpaxatb 1

NPW3HaKK 1 CBOMCTBA.
YacTHble cnyyam
napannenorpammos
(NpAMOYronbHMUK,
pomb, KBagpar), ux
NPW3HaKKM 1 CBOMCTBA.
Tpaneuua.
PaBHOGOKas u
NpPAMOYronbHas
Tpaneuun. MeTtop,
YOBOEHUS MegMaHbl.
LleHTpanbHaA
CUMMeTpUS

Haxo4uTb Ha YepTexkKax
YeTbIPEXYro/IbHUKMU
pasHbIX BUAOB N UX
3/IEMEHTbI.
dopmynunposatb
onpeaeneHus:
napannenorpamma,
NPSMOYro/IbHUKA,
pomba, KBaapaTa,
Tpaneuum,
paBHOOOKOM
Tpaneuum,
NPAMOYro/bHOM
Tpaneuun. [lokasbiBaTb
M UCNONb30BaTb Npu
pelleHnn 3a8a4
NPW3HAKKW N CBOMCTBa:
napannenorpamma,
NPAMOYTOJIbHUKa,
pomba, KBaapaTa,
Tpaneuuu,
paBHOBOKOM
Tpaneuuu,
NPAMOYTo/IbHOM
Tpaneuun. MpUMeHATb
MEeTOo/ yABOEHUS
meaunaHbl
TpeyronbHuKa.
Ucnonb3osaTtb
umdpoBble pecypchl
ONs uccnenoBaHus
CBOWCTB M3y4YaeMblX
¢duryp. 3HaKoMUTbLCA €
NCTOpUEN pasBUTUA
reomeTpumn




Teopema Daneca u Teopema ®anecaun MpoBoanTb

Teopema o 15 1 Teopema o NOCTPOEHUsA C

NPpONIOPUNOHAIBHBIX NPONOPLUMOHANBHbIX NOMOLLbIO UMPKYAA U

OTpC3Kax, oTpe3kax. CpegHAan JNIMHENKM C

nONI00HbIE NVIHUA TPEYTONbHUKA. | UCMONb30BaHMe

TPpEYTONBEHIKA Tpaneuus, eé cpegHan | Teopembl Paneca u
AVHWA. Teopembl 0

MponopLMoHanbHble NPONOPLMOHANbHbIX
oTpesKu. LLeHTp macc B | oTpesKax, CTpouTb

TPeyrosibHUKe. YyeTBEPTbLIN

MNoao6bHble NPonNopLUMOHaNbHbIN
TpeyronbHuKn. Tpu oTpes3okK. [posoauTb
npuw3Haka nozobwms [0Ka3aTenbCTBO TOro,
TPEeYroJibHUKOB. 4yTO MeamaHbl
MpumeHeHWe noaobusa | TpeyronbHUKa

npu peleHnn nepecekaloTca B 04HOM
NpaKTUYeCcKnx 3agau TOYKE, U HAXO4UTb

CBA3b C LLEHTPOM Macc,
HAaX0AUTb OTHOLLIEHME,
B KOTOPOM MefMaHbI
[ensaTca TOYKOM mX
nepecevyeHus.
Haxoantb noaobHble
TPEeyrosbHMKM Ha
roTOBbIX YEPTENXKAX C
YyKasaHnem
COOTBETCTBYHOLLUX
NpWU3HaKoB noaobus.
Pewatb 3aga4m Ha
noAobHble
TPeyronbHUKK C
NOMOLLbIO
CaMOCTOATENbHOTO
NOCTPOEHMA YepTerKe
W HaXOXAeHUs
NoAo6HbIX
TPpeyronbHUKOB.
MNpoBoanTb
[,0Ka3aTeNibCcTBa C
NCNo/Ib30BaHMEM
npuU3HaKoB nogobus.
[ oKa3biBaTb TpU
npusHaka noagobusn
TPeyro/sbHUKOB.
MpumeHATb
NoJly4eHHble 3HaHUsA
npu peweHnm
reOMeTPUYECKUX U
NPaKTUYECKNX 3aau.
3HaKOMMUTbLCA C
NCTOpUEN pasBUTUA
reomeTpmm

IInomans. CsolicTBa naouagen OsnageBatb
Haxosxenne 14 1 reoMeTPUYECKMX NepBUYHBIMK




IIoIaaen
TPEYTOJIHHHUKOB U
MHOTOYTOJIBHBIX
¢uryp. [Inomann
MOIOOHBIX QUTYP

duryp. dopmynel ans
naowaam
TpeyronbHUKa,
napannenorpamma,
Tpaneumu.
BbluncneHue
naowanen cioKHbIX
¢uryp. Nnowaam
¢buryp Ha Knetyaroi
bymare. MNnowaamn
noaobHbIX ¢puryp.
3apaun c
NPaKTUYECKUM
cofepKaHnem.
PeweHwne 3apau c
NoOMOLLbI0 MEeTOAa
BCMNOMOTaTeIbHOM
naowagm

npeacrasaeHnamm o6
obuwen Teopun
naowaaun (mepbl),
dopmynmpoBaTtb
CBOWCTBa nJowaawu,
BbISCHATb UX
HarnAgHbIMA CMbICA.
BbiBOAUTL hOpMy b
naowaam
napannenorpamma,
TpeyronbHWKa,
Tpaneunn ns bopmynbl
naowaam
NPAMOYrO/IbHUKA
(kBagpara). BbiBOAUTD
dopmynbl naowaam
BbINYK/I0OrO
YETbIPEXYTO/IbHUKA
yepes gMaroHanum u
YFO MeXAY HUMM.
HaxoauTb nnowagm
buryp, n3obparkEHHbIX
Ha KnetyaTon bymare,
Ncnonb3oBaTb
pa3bueHne ourypbl Ha
4yacTu U JocTpanBaHue.
Pa3bupatb npumepsbl
NCNoNb30BaHMUA
BCMOMOraTe IbHOM
naowaau ana
peleHuns
reomeTpuYecKmx
3agad. Haxogutb
naowaamn noao6HbIxX
oburyp. Bolumcnatb
naoWaam pasanyHbIX
MHOTOYrObHbIX GUryp.
Pewatb 3aga4ym Ha

naowaab ¢
NPaKTUYECKUM
cofepraHue
Teopema [Tugaropa Teopema Muoaropa, n | [oKkasbiBaTb TeOpemy
¥ HaYaJa 10 eé npumeHeHue. Mudaropa,
TPUTOHOMETPHUU OnpepeneHune MCNo/b30BaTb €€ B
TPUrOHOMETPUYECKUX | MPAKTUYECKMX
dYHKLMIA OCTPOro yria | BblMUCAEHUAX.
NPAMOYFO/IbHOTO dopmynunposaTb
TPeyroabHUKa, onpeaeneHuns
TPUrOHOMETPUYECKNE | TPUTOHOMETPUYECKUX
COOTHOLLEHUA B bYHKUMI OCTpOro yrna,
NPAMOYFrO/IbHOM NpoBepATb MX
TpeyronbHUKe. KOPPEKTHOCTb.
OcHoBHOE BbiBOAUTL

TPUrOHOMETPUYeCKne




TPUroHomeTpuyeckoe
TOXAOEeCTBO

COOTHOLIEHUA B
NPAMOYTro/ibHOM
TpeyrosibHuKe.
UccnepoBaTb
COOTHOLUEHUA MeXAY
CTOpPOHamMM B
NPAMOYTO/IbHbIX
TPeyrosbHMKax C
yrnamm B 45° n 45°%; 30°
1 60°. Ucnonb3oBaTtb
dopmynbl NpuBeaeHUA
M OCHOBHOE
TPUTOHOMETPUYECKOE
TOXAEeCTBO AN
HaXoXAeHus
COOTHOLLEHWUI MexXay
TPUTOHOMETPUYECKUMM
dYyHKUMAMHU
Pa3INYHbBIX OCTPbIX
yrnos. MpumeHATb
NoOJly4YeHHble 3HaHUA U
YMEHMUA NpU peLlleHnmn
NPaKTUYECKNX 3a4au.
3HAKOMMUTbCA C
NUCTOpUEN pa3BUTMA

reomeTpun

Vrisl B BnucaHHble U dopmynunpoBaTb
OKPYKHOCTH. 13 LLeHTPa/IbHbIE YT /bl, OCHOBHblE
Briucanneie u Yron mexay onpeaeneHus,
OIIMCAHHBIC KacaTeslbHOM U CBA3aHHbIE C YI/1aMU B
YCTBIPEXYTOJIbHUKH. XOPAoW. Yrnbl Mexkay | Kpyre (BnMcaHHbIN
Kacarenprbie k XOPAaMM U CEKYLLMMMW. | Yron, LLeHTPaNbHbIN
OKPY’KHOCTH. BrnmcaHHble 1 yron). HaxoauTb
Kacanue

. onucaHHble BMUCaHHBbIE YIbl,
OKPY’KHOCTEM

YeTbIPEXYrONbHUKU, UX
NPWU3HAKKN N CBOMCTBA.
MNpumeHeHne 3TuX
CBOWCTB NpPU peLLeHnn
reomeTpUYecKnx
3agad. BsaumHoe
pacrnonoxeHue aByx
OKpY»KHOCTen, obume
KacaTenbHble. KacaHue
OKpY*KHOCTEMN

onuparoLmneca Ha oaHy
AYrYy, BbIYUCAATb YrAbl C
NOMOLLbIO TEOPEMBbI O
BMUCAHHbIX Yraax,
Teopembl O BNUCAaHHOM
YeTbIPEXYroNbHUKE,
Teopembl O
LeHTpasbHOM yrne.
NccnepoBsatb, B TOM
yucne ¢ NOMoLLbIo
uMdpOoBbIX pecypcos,
BMUCaAHHblE U
onucaHHble
YeTbIPpEXYrONbHUKM,
BbIBOAUTb MX CBOMCTBA
W NPU3HAKW.
Ncnonb3oBaTb 3TH
CBOWCTBA U NPU3HaKK
npu peweHnn 3agay




[ToBTOpeHwUeE, 4 1 MosTopeHue PewaTb 3a4a4m Ha
00001IeHNE 3HAHUH OCHOBHbIX NOHATUI U noBTOpEeHue,
METOZ0B KypcoB 7 U 8 | uAnoCTpupytowme
KnaccoBs, 06061ieHne CBA3N MeXay
3HaAHUM Pa3/IMYHbIMM YacTaAMM
Kypca
OO6111ee KOTUYECTBO YaCOB 68 6
10 MPOrpaMMe
9 KJIACC
Ne Tema KonnuectBo OcHoBHOE OCHOBHEIE BUIEI
4acoB coaepKaHue JIEITCIbHOCTH
Bcero | kK/p | n/p
Tpuronometpus. OnpepeneHune dopmynupoBaTtb
Teopemsl 16 1 TPUTOHOMETPUYECKUX onpeaeneHns
CUHYCOB U byHKumiA yrnos ot 0° TPUTOHOMETPUYECKMX
KOCUHYCOB. [0 180°. dopmynbl GYHKUMIA TYNbIX 1
Pemenue npusegeHun. Teopema | NPAMbIX Yr10B.
TPEYroJIbHUKOB KOCUHYCOB, Teopema BbiBOAUTL TEOPEMY
CUHYCOB. PeweHne KOCMHYCOB U Teopemy
TpeyronbHUKOB. CMHYCOB (C paanycom
MpaKTuyeckoe OnMncaHHoM
npMMeHeHue OKPYKHOCTH).
[OKa3aHHbIX Teopem BbiBoAMTb Gopmy bl
ANA BblYUCNEHMSA
naowaaemn c
MCMNONb30BaHNEM
Teopem
TPUrOHOMETPUM
(dopmyna nnowaam
TPeyrosibHMKa Yyepes
[BE CTOPOHbI U yron
MeXay HAMM,
dopmyna naowaau
YeTbIPEXYroaNbHMKA
yepes ero guaroHanu
N YrON MeKay HUMM).
Pewartb
TPEYroNbHUKW.
Pewartb
npakTuyeckme
3aZauu, ceoaaLmecs
K HaxOXAeHUI0
Pa3NUYHbIX
3/1eEMeHTOB
TpeyrosibHUKa
ITpeobpazoBanue MoHATME O OcBanBaTb NoHATHE
no100Hs1. 10 1 npeobpasoBaHMm npeobpa3oBaHma
Merpuueckue noaobus. nopobus.
COOTHOLICHMA B CooTBeTCTBEHHblE WUccneposatb
OKPYKHOCTH




3/1eMeHTbl NOA0BHbIX
¢uryp. Teopema o
npousBeaeHnn
OTPEe3KOB Xopa,
Teopema o
npousBeaeHnn
OTPE3KOB CEKYLLMX,
Teopema o KBagpaTe
KacaTe/IbHOW.
MNpumeHeHUe B
peLweHnn
reoMeTpuyecKkunx 3agau

OTHOLLIEeHMKe
JNINHENHBbIX
anemeHToB ¢uryp
npu npeobpasoBaHnK
nogobua. Haxoantb
npumepsbl Nogobua B
OKpYy:KatoLen
OENCTBUTENIbHOCTY.
BbiBOAUTD
MeTpUYeckue
COOTHOLLEHUA Mexay
oTpesKamu xopa,
CeKyLMX U
KacaTenbHbIX C
NCNoab30BaHMEM
BMMUCaHHbIX YI/10B U
NoAo06HbIX
TPEYronbHUKOB.
Pewatb
reomeTpuyeckue
334344 1 3a4a4M U3
peanbHOW XKM3HU C
NCNo/sib30BaHMEM
NoA06HbIX
TPeyronbHUKOB

BexkTopsl

12

OnpepeneHune
BEKTOPOB, C/I0XKEHWE U
BblYMTAHWE BEKTOPOB,
YMHO€eHMe BeKTopa
Ha yncno. Pusmnyeckni
N reoMeTpuUyecKnin
CMbIC/1 BEKTOPOB.
PasnoxeHune BeKkTopa
no ABym
HEKONIMHEAPHbIM
BEKTOpPaM.
KoopaunHaTbl BEKTOpA.
CkanapHoe
npovssegeHve
BEKTOPOB, ero
npMmeHeHue gns
HAXOXAEHUA AJNH U
yrnos. PeweHue 3aaay
C MOMOLL,bIO BEKTOPOB.
MpumeHeHWe BEKTOPOB
ONA pelleHuns 3agad
dU3nKn

Ucnonb3oBaTtb
BEKTOPbI KaK
Hanpas/ieHHble
OTpEe3KY,
nccnefoBaTtb
reomMmeTpuyecKui
(nepemeweHne) n
dur3mnyeckuii (cuna)
CMbIC/1bl BEKTOPOB.
3HaTb onpeaenexHun
CYMMbl M PasHOCTH
BEKTOpOB,
YMHOXEHMA BEKTOPa
Ha YKncno,
nccnepoBatb
reomeTpUYecKuii u
bur3nyeckunin cmbicabl
3TMX onepayumn.
Pewatb
reomeTpuyeckue
3apaumn c
NCNo/Ib30BaHMEM
BEKTOPOB.
PacknaabiBatb
BEKTOP MO ABYM
HEKONZIMHEeapPHbIM
BEKTOPAM.
Ucnonb3oBaTtb
CKanapHoe




npousseseHue
BEKTOPOB, BbIBOAUTb
€ro OCHOBHble
CBOWCTBA. Bbluncnatb
CYMMY, Pa3HOCTb U
CKanapHoe
npoussegeHue
BEKTOPOB B
KoopAnHaTax.
MpnumeHATb
CKanapHoe
npovsseseHve ana
HaXOXAEHWNA AJINH U

yrnos
HexapToBbl JekapTosbl OcBauBaTtb noHATUE
KOOpPIUHATHI HA KOOpAMHaTbl TOYEK Ha NPAMOYrO/bHOM
TUIOCKOCTH

NJIOCKOCTN. YpaBHeHMe
NpPsmMoi. YpaBHeHue
OKPY»KHOCTH.
KoopaunHatbl Touek
nepeceyeHus
OKPYKHOCTU M MPAMOIA.
MeToa KoopauHat npu
pelweHnn
reoMeTpUYEecKmX 3a4ay,
NPaKTUYEeCKUX 3a4au

CMUCTEMbI KOOPAMHAT,
OEKAPTOBbIX
KOOpPAMHAT TOUKM.
BbiBOAUTbL ypaBHEHUE
NpPsAMOI U
OKPYKHOCTHU.
BblaensTb NOAHbLIV
KBagpaT 4na
HaxoXAeHMA LLeHTpa
n paguyca
OKPYKHOCTM Mo eé
ypaBHeHuto. PewaTb
3afa4ym Ha
HaxoXAeHNe ToueK
nepeceyeHus
NPAMbIX 1
OKpY*KHOCTEM C
NMOMOLLbI0 MeToAa
KOOpAMHaT.
Ucnonb3oBaTtb
CBOWCTBA Yr10BOro
KoappuLmeHTa
npAmMoi npwm
peleHnn 3aga4, gns
onpegeneHus
pacnonoxeHus
npamoMi. MNpumeHsTb
KOOpAMHaTbI Npu
peLeHum
reoMeTpPUYECKUX U
NpaKTUYeCKMX 3a4au,
417 NOCTPOEHMA
MaTeMaTUYeCcKnx
Mogaenen peanbHbIX
3agau («meTop,
KOOPAMHATY).
Monb3oBaTbcA ANA
NOCTPOEHUA U




nccneaoBaHuin
undpoBbIMU
pecypcamm.
3HaKoMUTbCA C
ncTopuei passuTUs
reomeTpum

IIpaBusbHBIE

MHOT'OYT'OJIbHUKH.

Jnuna
OKPY’KHOCTH U
IJIOIIAb Kpyra.
Brruucnenue
iomaaei

MpaBuabHbIe
MHOTOYrO/IbHUKM.
Yucno . nnHa
OKPYKHOCTU, AyTH
OKPYKHOCTU.

PagnaHHas mepa yrna.

Mnowaap Kpyra,
CeKTOopa, CermeHTa

dopmynupoBaTtb
onpeaenexHue
npaBUbHbIX
MHOTOYro/IbHUKOB,
HaxoauTb UX
3/1eMEHTbI.
Monb3oBaTbCA
NMOHATUEM ANMNHDI
OKPY¥KHOCTH,
BBeAEHHbIM C
NMOMOLLbIO
npaBUAbHbIX
MHOTOYrO/IbHUKOB,
onpeaensitTb YACNO T,
OJVMHY AyTU U
paAnaHHyo Mepy
yrna. Mposoantb
nepexog ot
paguaHHoON mepbl
yrna K rpaflycHou u
HaoboporT.
Onpegenatb
naowaab Kpyra.
BbiBOAUTL HOpMybI
(B rpagycHo 1
paanaHHOWN mepe)
ONs ANVH ayr,
naollanen ceKkTopos
N CErMEHTOB.
BblumcnaTtb naowaam
duryp, BKAOYAOLINX
3/1eMEHTbI
OKpY*KHOCTU (Kpyra).
Haxoautb nnowaam B
3aa4ax peasnbHOM
XU3HU

JBroKeHUs
IJIOCKOCTH

MNoHATMEe O ABUXKEHUU
NJ0CKOCTMU.
MapannenbHbii
nepeHoc, NOBOPOT
MprmeHeHne npu
peleHun 3ada4

Pa3bupaTtb npumepsl,
UnalCTpUpyoLwme
NMOHATUA ABUXKEHUA.
dopmynumposaTtb
onpegeneHus
napanienbHoro
nepeHoca, NOBOpoTa
N oceBoM
CUMMETPUMN.
BbiBOAUTb UX
CBOWCTBa, HAX0ANUTb
HENoABWKHbIE TOYKMU.




HaxoauTb LeHTpbI U
OCU CUMMETPUIA
npocTenimx euryp.
MpnumeHATb
napanienbHbli
nepeHoc u
CUMMETPUIO NpU
peLeHmm
reomeTpUYecKmx
3a4a4 (pasbupaTb
npumepbl).
Mcnonb3osaTb gaa
MOCTPOEHUSA U

nccneao0BaHUim
umdpoBble pecypcbl
IToBTOpEHUE, MNosTOpeHne ocHoBHbIX | OnepupoBaTb
00001IEeHue, NOHATUIM U METOA0B noHATUaMU: purypa,
CHUCTCMAaTH3aLA Kypcos 7—9 Knaccos, TOYKa, NpAMasn, yron,
3HaHNH 0606ueHne u MHOTOYrO/IbHUK,
cMcTemaTusaumsa paBHOOEAPEHHbIN U
3HaHui. MpocTenwimne PaBHOCTOPOHHMUM
reomeTpuyeckue TPEYronbHUKM,
dUrypbl U X CBOMCTBA. | NPAMOYIO/bHbIN
N3mepeHune TPEYroNbHUK,
reoMeTpUYeCcKnx meanaHa,
BEJINYMH. buccekTpuca un
TpeyronbHuUKN. BbICOTA
MapannenbHole n TPeyronbHUKa,
nepneHAnKyNapHble napannenorpamm,
npsamble. OKPYXKHOCTb U | pomb,
Kpyr. FeomeTpuyeckme | NPAMOYronbHUK,
NOCTPOeHUA. Yribl B KBagpart, Tpaneums;
OKPY»KHOCTHU. OKPYHOCTb,
BnuncaHHble u KacaTenbHas;
OMMUCaHHble pPaBEeHCTBO U
OKPY»KHOCTM nogobue ouryp,
MHOTOYrO/IbHUKOB. TPeyronbHUKOB;
MpAaman N OKPYKHOCTb. | NapannenbHOCTb U
YeTbIpéXYroNbHUKU. nepneHanKyJIAPHOCTb
BnuncaHHble u NPAMbIX, YTON MeXAy
OMMUCaHHble NPAMbIMU,
YeTbIPEXYrO/IbHUKW. CMMMETPUSA

Teopema NMudaropa n
Havana
TPUFrOHOMETPUM.
PeweHune obuwmx
TpeyronbHUKOB.
MpasunbHble
MHOTOYTFONbHUKMN.
MpeobpasoBaHuA
NAOCKOCTU. [1BUNKEHMSA.
Mogobue. CummeTpus.
MNnowaap. Boluncnenne
naowgazaein. NMnowaam

OTHOCUTENbHO TOUKM
N NPAMOWN; ANIMHa,
paccTosAHue,
BE/IMYMHA YINa,
naowaap, Nnepumerp.
Mcnonb3oBaTb
dopmynbl:
nepumeTpa u
naowaau
MHOFOYro/IbHUKOB,
OJIVIHbI OKPYXKHOCTU U
naowaau Kpyra,




noAao6HbIX duryp.
JekapTosbl
KOOpAWHATbI Ha
NJ0CKOCTU. BeKTOpbI Ha
NJ0CKOCTU

06bEma
NPAMOYTrO/1IbHOTO
napansienenunega.
OnepuposaTb
NOHATUAMM:
NPAMOYrosbHasA
cMcTema KoopaumHar,
BEKTOp;
NCNoab30BaTb 3TU
NOHATUA ANA
npeacraBaeHus
OaHHbIX U pelleHnn
33434, B TOM yncne
U3 Apyrux y4ebHbIx
npegmeTos. PewaTtb
33434M Ha
NnoBTOPEHUE
OCHOBHbIX MOHATUIA,
UNNIOCTPALMIO
CBA3EN mexay
pPasNNYHbIMM
YyacTAMM Kypca.
BbibupaTb meToa Ans
peleHna 3agaun.
PewaTb 3agaum 13
noBceiHEBHOW
KU3HU

OO0111€€ KOJIMYECTBO YaCOB 10
porpaMmme

68




IHOYPOYHOE NNIAHUPOBAHUE

7 KJIACC
No Tema ypoka Kontponeusie | Ilpaktuyecku | SLOP
paboThl € paboThI
1 [Ipocreiimme reomeTpuueckue 00BEKTHI bubmuorexa [JOK
https://m.edso00.ru/8866b724
2 MHOroyroiabHUK, JOMaHas bubmuorexa [JOK
https://m.eds00.ru/8866ch6a
3 CMexHbIe U BEPTUKAJIBHBIE YIJIbI bu6mmoreka [IOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI bubnnorexka HOK
https://m.edsoo.ru/8866¢7be
S CMexXHble U BepTUKAIbHbIE YIJIbI
6 CMexHble U BEPTUKAJIbHBIE YIJIbI
7 CMeXHbIe U BepTUKAIbHbIE YIJIbI
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI
9 N3mepenue TMHENHHBIX U YTIOBBIX BEIUYUH, BHIYMCICHUE
OTPE3KOB U YIJIOB
10 N3mepenue JIMHEWHBIX U YTJIOBBIX BEJIMYNH, BEIYMCIICHHUE bubnuoreka [JOK
OTPE3KOB U YIIIOB https://m.edso0.ru/8866c3ea
11 N3mepenune TMHENHHBIX U YTIOBBIX BEIMYNH, BHIUUCICHHUE
OTPE3KOB U YIJIOB
12 W3mepenne TMHENHHBIX U YTIOBBIX BEIMYHMH, BHIYUCICHHUE bubmuoreka [JOK
OTPE3KOB U YIIIOB https://m.eds00.ru/8866d34e
13 [lepumerp u momaas GUryp, COCTaBICHHBIX U3
IPSIMOYTOJIBHUKOB
14 [lepumerp u momaas GUryp, COCTaBICHHBIX U3
IPSIMOYTOJIBHUKOB
15 [TonsATHE O paBHBIX TPEYTOJbHUKAX U IEPBUYHBIE
NIPEJICTAaBICHUS O PaBHBIX (PUTYpax
16 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmmoreka [JOK

https://m.eds00.ru/8866ce80



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866ce80

17 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB bubmoreka [JOK
https://m.edso0o.ru/8866d1fa

18 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmmoreka [IOK
https://m.edsoo.ru/8866e01e

19 Tpu nnpru3Haka paBeHCTBA TPEYTOJILHUKOB

20 Tpu nnpu3HaKa paBeHCTBA TPEYTOJILHUKOB

21 Tpu npu3zHaka paBeHCTBA TPEYTOJIbHUKOB bubmuorexa [JOK
https://m.eds00.ru/8866e88e

22 [Tpu3HaKkK paBeHCTBA NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

23 [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

24 CBOHCTBO MeUaHBI IPSIMOYTOJILHOTO TPEYTOJIbHHKA, bubnmoreka [JOK

MPOBEIEHHOMN K TUTIOTEHY3€ https://m.edsoo.ru/8866e9ec
25 CBOICTBO MEIMaHBbI MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
IPOBEIEHHON K THIIOTEHY3€

26 PaBHOOeIpeHHbBIE 1 PABHOCTOPOHHUE TPEYTOJbHUKH bubnmnorexka HOK
https://m.eds00.ru/8866d6fa

27 IIpu3Haku u cBONCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA bubnuoreka [JOK
https.//m.eds00.ru/8866d880

28 [Ipu3Haku 1 cBONCTBA paBHOOEIPEHHOTO TPEYroJIbHUKA bubnuoreka [JOK
https.//m.eds00.ru/8866d880

29 [Ipu3Haky u cBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA bubnmnorexka HOK
https://m.eds00.ru/8866e26¢

30 HepaBeHCTBa B TeOMETpUH

31 HepaseHnctBa B reomMerpuu bubmuoreka [JOK
https://m.eds00.ru/8866e3a2

32 HepaBeHCTBa B TeOMETpUH

33 HepaBeHcTBa B reoMeTpHuu

34 [IpssMoyronbHBIN TpeyroJibHUK ¢ yrioM B 30° bubnmnorexka HOK
https://m.eds00.ru/8866eb22

35 [IpsiMOYTONBbHBIN TPEYTOJIBHUK € yriioM B 30°

36 KonrtponwHas pabora no reme "TpeyronbHUKT" bubmmoreka [IOK
https://m.edsoo.ru/8866echc

37 [TapatenpHble NpsMbIE, UX CBOMCTBA bubmuoreka [JOK

https://m.edso00.ru/8866ef64
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38

[TaTeiil noctynar EBkina

39

HaKPGCT JexKamue, COOTBETCTBCHHBIC U OAHOCTOPOHHUC

Y161, 00pa3oBaHHbIC IPU MTEPECEUCHUH MapaIIIEIbHBIX bubmorexa LIOK
> . https://m.eds00.ru/8866f086
MPSIMBIX CEKYIIEH
40 HakpecT nexaiue, COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE
Y161, 00pa30BaHHbIC IPU MIEPECEUCHUH MaPAIIIEIbHBIX
IPSIMBIX CEKyIIEn
41 Hakpecr nexaine, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
yIibl, 00pa30BaHHbIE MPU NEPECEUEHUN MTApATIEIbHBIX
MPSAMBIX CEKYIIIEH
42 HakpecT nexaiue, COOTBETCTBEHHBIE U OJIHOCTOPOHHHUE
yIJbl, 00pa30BaHHbIE MPU NEPECEUCHUH MapaTIeTbHBIX
IPSIMBIX CEKYyILIEn
43 Hakpect nexaine, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
erII)II) 06pa3OBI;HHBIe IIpU NIepECEUEHUN ngaJIJICJlI)BHI)IX bubmorexa LIOK
> . https://m.edso0.ru/8866f3b0
MPSIMBIX CEKYyLIEH
44 [Tpu3HaK mapayebHOCTH MPSMBIX Y€pe3 PAaBEHCTBO
pacCTOSHUN OT TOUYEK OAHON MPSIMOM 710 BTOPOU MPSAMOM
45 [Ipu3Hak napayIenbHOCTH NMPSAMBIX Y€pe3 PAaBEHCTBO
pacCTOSHUN OT TOUYEK OAHOW MPSIMOM 710 BTOPOM MPSAMOM
46 CymMma yriioB TpeyrojibHUKa bubnmnorexka HOK
https://m.eds00.ru/8866f630
a7 CymMma yriioB TpeyrojibHUKa bubmuoreka [JOK
https://m.eds00.ru/8866f8ba
48 BHemrnue yriel TpeyrojabHUKa bubnmnorexka [HOK
https://m.edsoo.ru/8866fase
49 BHemHue yriiel TpeyrojabHHUKa
50 KonTponbHas padora o teme "llapanenbHbie MpsMble, CyMMa bubnuoreka [IOK
YIJIOB TPEYTrOJbHUKA" https://m.eds00.ru/8866fe6e
51 OKpY»XHOCTb, XOP/Ibl U THAMETP, UX CBOWCTBA bubmuotexa [JOK
https://m.eds00.ru/88670800
52 KacarenpHast K OKpY»KHOCTH but6mmoreka [IOK

https://m.eds00.ru/88670e9a



https://m.edsoo.ru/8866f086
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https://m.edsoo.ru/8866f630
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53

OKpy>XHOCTB, BIFICAHHAS B YTOJI

54 OKpy>XHOCTB, BIFICAHHAS B YTOII
55 IMoustre o I'MT, npuMeHeHHe B 3afadax bubmuorexa [JOK
https://m.eds00.ru/8867013e
56 [Mousitrie o TMT, nprMeHeHHE B 3a1a4ax bubnmoreka [JOK
https://m.eds00.ru/88670508
57 Buccekrpuca u cepeTMHHbIIA MEPHEHANKYISP KaK TeOMETPHUCCKUES
MecTa TOYeK
58 OKpyKHOCTB, OTIMCAHHASI OKOJIO TPEYTOJIbHHUKA bubnmoreka [JOK
https://m.eds00.ru/88670a62
59 OKpPY>KHOCTB, OMMCAHHAsI OKOJIO TPEYTOJIbHUKA
60 OKpY»XHOCTb, BIMCAaHHAs B TPEYTOJIbHUK bubnuotexa [HOK
https://m.eds00.ru/8867103e
61 OKpY>XHOCTB, BIIFICAHHAS B TPEYTOJIHHHUK
62 I[Mpocreiinme 3a1a4u Ha TIOCTPOEHUE bubmuorexa [JOK
https://m.eds00.ru/88671188
63 I[Mpocreiinme 3a1a4u Ha TIOCTPOEHUE bubmuorexa [JOK
https://m.eds00.ru/886712d2
64 KonrtponbHas padota mo Teme "OKpyKHOCTb B KPYT. bu6mmoreka [IOK
I'eomeTpuyeckue mocTpoeHus" https://m.eds00.ru/88671462
65 IToBTOpenue n 06001IeHNE 3HAHUIH OCHOBHBIX ITOHSTUI U METOJIOB bu6nmoreka [IOK
Kypca 7 knacca https://m.eds00.ru/886715b6
66 Hrorosas KOHTpOJbHast paboTa bubmorexa [JOK
https://m.eds00.ru/886716ec
67 [ToBTOpeHME U 0000IICHNE 3HAHUI OCHOBHBIX IMOHSTHIA U METOZI0B
Kypca 7 Kiacca
68 IToBTOpenue u 0000IIeHNE 3HAHUN OCHOBHBIX MOHATHN U bubmuoreka [JOK

METOJIOB Kypca 7 Kiacca

https://m.edso00.ru/886719bc

| Ob11iee KOIMYECTBO YACOB 1O POrPAMME
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IOYPOYHOE NJIAHUPOBAHUE

8 KJIACC
Ne Tema ypoxka Kontponbusie | Ilpaktnuecku | OLIOP
paboTHI € paboThI
1 [Tapamtenorpamm, ero Npu3HAKU U CBOMCTBA bubmmoreka [IOK
https://m.eds00.ru/88671af2
2 [Tapamenorpamm, €ro NIpu3HAaKu U CBOMCTBA bubnmnorexka HOK
https://m.eds00.ru/88671ca0
3 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA bubnuoreka [JOK
https://m.eds00.ru/88671ca0
4 YacTHble cyyau napauieaorpaMMoB (IPsIMOYTOJIBHHUK, POMO, bubnuotexa [HOK
KBaJpar), X MPU3HAKU U CBOMCTBA https://m.edso00.ru/88671dea
5} YacTHble cyyau napauiesorpaMMoB (IPsIMOYTOJIBHHUK, pOMO, bubnuorexa [HOK
KBaJpar), X MPU3HAKUA U CBONCTBA https://m.eds00.ru/88671f20
6 YacTHble cyyau napauieorpaMMoB (IPsIMOYTOJIBHUK, POMO, bubnmnoreka [HOK
KBaJIpaT), UX NPU3HAKH U CBOWCTBA https://m.eds00.ru/8867209c
7 Tpanenus bubnmnorexka [HOK
https://m.eds00.ru/88672358
8 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPANCLIUU bubmuoreka [JOK
https://m.eds00.ru/8867252e
9 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPANELIUU bubmuoreka [JOK
https://m.eds00.ru/88672858
10 Meroa yaBoeHUsI MEIaHbI bubnmnorexka [HOK
https://m.eds00.ru/88672b14
11 [lenTpansHas cuMMeTpus bu6mmoreka [JOK
https://m.edso00.ru/88672b14
12 Konrtponbnas padora no reme "YeTblpEXyroabHUKH" 1 bubmuoreka [JOK
https://m.eds00.ru/88672c9a



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
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13 Teopema daneca u TeopeMa 0 MPOMOPIIHMOHATBLHBIX OTPE3Kax bubnuotexa [JOK
https://m.eds00.ru/8867337a
14 CpenHsist TMHUS TPEyrojibHUKa bubmmoreka [IOK
https://m.eds00.ru/88672e0c
15 Cpenusisa TuHUS TPEYroJIbHUKA bubnmoreka [JOK
https://m.eds00.ru/88672f38
16 Tpanenus, e€ cpeaHsis TUHUSA bu6nmoreka [IOK
https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpenHss TMHUS bubmmoreka [IOK
https://m.eds00.ru/88673064
18 [IponopuiroHalIbHBIE OTPE3KU bubmmoreka [IOK
https://m.eds00.ru/88673794
19 [TponoprinoHanbHBIC OTPE3KH bubnmnoreka HOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpeyroJbHUKE bubnmnoreka HOK
https://m.eds00.ru/886738fc
21 [TonoGHbIE TPEYroJIbHUKH bubnnorexka HOK
https://m.eds00.ru/88673a78
22 Tpu npusHaka nogo0ust TpeyroJbHUKOB bubnnorexka HOK
https://m.eds00.ru/88673bae
23 Tpu npusHaka nogo0us TPEyroJIbHUKOB bubnnoreka [HOK
https://m.eds00.ru/88673d52
24 Tpu npusHaka nogo0ust TpeyroJbHUKOB bubnmnorexka [HOK
https://m.eds00.ru/8867400e
25 Tpu npusHaka n1oo0usi TPEyroJIbHUKOB
26 [TpumeneHue moaoousi P pEHIeHUH MPAKTUYECKUX 3a71a4
27 KonTponbhas padota no teme "IlogoOHbIe TpeyroapHUKN" bubnmnorexka [HOK
https://m.eds00.ru/8867445a
28 CaoiicTBa uiomaaei reoMeTpudeckux Guryp bubmuoreka [JOK
https://m.eds00.ru/886745fe
29 dopmyIbl A1 IIIOUIAN TPEYTOJIbHUKA, Tapajjienorpamma bubnmnorexka HOK
https://m.eds00.ru/88674860
30 ®opmyJibl U1 TUIOIIAIA TPEYToJIbHUKA, MapajuieIorpaMmma bubnuotexa [JOK

https://m.edso0.ru/88674a22
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31 DopMyITbl 1)1 TUTONIAIA TPEYTOJIBHUKA, TTapaJljieiorpaMma bubnuotexa [JOK
https://m.edsoo.ru/88674a22
32 DopmyIbl 4J1s II0LIAAN TPEYTOJIbHUKA, ITapajljiesiorpamma bubmmoreka [IOK
https://m.eds00.ru/88675288
33 DopMybl AJIs TIOMIAANA TPEYTONBHIKA, MapajuieiorpaMmma bubnmoreka [JOK
https://m.eds00.ru/8867542c
34 Brruucnenue miomnaaen cioxxHbix GUryp bu6nmoreka [IOK
https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha kierT4aroit dymare bubnmoreka [JOK
https://m.edso00.ru/8867473e
36 [Tnomaayu mogoOHBIX Guryp
37 [Tnomanu nogoOHBIX huryp
38 3aa4uu ¢ MPaKTHICCKUM COJICPKAHHEM bubnmoreka [JOK
https://m.eds00.ru/88675558
39 3aja4M ¢ MPaKTUUYECKUM COJIEpIKaHUEM bu6nmnoreka [IOK
https://m.eds00.ru/88675684
40 Pemenue 3a1a49 ¢ MoMoOIIbIO METO/Ia BCTIOMOTATEIIHbHOM bu6mmoreka [IOK
TUIOIIATH https://m.edso0.ru/88674f90
41 KonTponbhas padora no teme "Ilnomans" bubnmnorexka HOK
https://m.eds00.ru/8867579c
42 Teopema [Iudaropa u e€ npumeHenne bubnmnorexka HOK
https://m.edso00.ru/88675918
43 Teopema [Iudaropa u e€ npumeHenue bubmuoreka [JOK
https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e€ npumeHenue bubmuoreka [JOK
https://m.eds00.ru/88675abc
45 Teopema [Iudaropa u e€ npumeHeHue
46 Teopema IIudaropa u e€ npuMeHeHue
47 OrnpenienieHne TPUTOHOMETPUIECKUX KUK OCTPOTO yTiia
np;?M(I)[yroanorlz) TpGYFOJITI;I:-II/IKa Tpm("lz)}g:n\feTqu:SKHe a bubmorexa LIOK
’ https://m.eds00.ru/88675d32
COOTHOIIICHUS B MPSIMOYT'OJILHOM TPEYTOJIHbHUKE
48 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO bubnmoreka [JOK
https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
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50

OCHOBHOE TPUTOHOMETPUIECKOE TOKICCTBO

51 KonTponbnas pabota o teme "Teopema [Tudaropa u Hauana bubnmnoreka HOK

TpUrOHOMETpUHU" https://m.edso0.ru/8a1407e8
52 Brnucannsie v LIeHTpaIbHBIE YTIJIbl, YTOJI MEXAY KacaTeJIbHOU bubanoreka HOK

U XOpIOH https://m.edsoo.ru/8a1415b2
53 Bnucanubie u IeHTpaIbHBIC YIIIBI, YTOJ MEXIY KacaTeIbHOU bubnmoreka [JOK

U XOpIou https://m.edso0.ru/8a141940
54 Bnimcanubie 1 IEHTpaIbHBIC YTIIBI, YTOJ MEXIY KacaTeIbHOU bubnmoreka [JOK

U XOpIOH https://m.edsoo.ru/8a141b34
55 YTuIpl MKy XOpJaMu U CEKYIIIMMHU
56 YTIIbI MEXKAY XOPJIaMHU U CEKYIITUMU
57 Brnicannble U onyricaHHbIE YETHIPEXYTONBHUKY, UX TPU3HAKU bubnuotexa [HOK

U CBOMCTBA https://m.edsoo.ru/8a140f86
58 Brniucannsbie v ONMCaHHBIE YETHIPEXYTOJIBHUKH, UX IIPU3HAKU bubnuorexa [HOK

U CBOMCTBA https://m.edsoo.ru/8al1416d4
59 Brniucannbie 1 OnMCaHHbBIE YETHIPEXYTOJIBHUKH, UX MIPU3HAKU bubnuotexa [HOK

Y CBOMCTBA https://m.edsoo.ru/8al1416d4
60 [IpuMeHEeHHE CBOMCTB BIMCAHHBIX U OIMIMCAHHBIX

YeThIPEXYTOJbHUKOB MIPH PEIICHUU T€OMETPUYECKUX 3a/1a4
61 [IpumeHeHne CBOMCTB BIIUCAHHBIX U ONMMCAHHBIX

YeThIPEXYTOJbHUKOB MPH PEIICHUU T€OMETPUUYECKUX 3a/1a4
62 B3aumHoe pacronoxeHne IByX OKpYKHOCTEH, 001me bubnmnoreka [JOK

KacaTeJIbHbIC https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxHOCTEH bubmmoreka [JOK

https://m.edsoo.ru/8a1410a8

64 KonTponbHas pabota mo Teme "YTibl B OKPYKHOCTH. bubmuorexa [JOK

BrnicaHHbIe ¥ ONKMCAHHBIE YETHIPEXYTOJIbHUKH" https://m.edsoo.ru/8al41c88
65 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJOB KYpCOB 7 U 8 bubmuotexa [JOK

KJIaCCOB, 0000IIIeHNE 3HAHUN https://m.edsoo.ru/8al41ddc
66 [ToBTOpEeHNE OCHOBHBIX MOHATHI U METOJOB KYpCOB 7 U 8 bubmuotexa [JOK

KJaccoB, 0000IIeHre 3HaHUH https://m.edsoo.ru/8al4lefe
67 HroroBas KOHTpoNIbHAs paboTa bubnmoreka [JOK

https://m.edso00.ru/8a142368
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68 [ToBTOpEHNE OCHOBHBIX MIOHATHIA U METOZIOB KypCOB 7 U 8 bubmuorexa [JOK
KJIaccoB, 00001IeHNe 3HAHUH https://m.edsoo.ru/8al420ac
bu6nmoreka [IOK

https://m.edso0.ru/88671af2

| Ob11iee KOIMYECTBO YACOB 10 IPOrPAMME

INOYPOYHOE NJIAHUPOBAHUE

9 KJIIACC
Ne Tema ypoka Kontponbnsie | IIpaktnueckun | SLLOP
paboThl € paboThI
1 Ormpezenienre TPUrOHOMETPUIECKUX QYHKIUN yrioB ot 0° bubnuorexa [HOK
o 180° https://m.edsoo.ru/8al424bc

2 @opMyITbl TPUBEICHHS

3 Teopema KOCHHYCOB bubmnorexa LIOK
https://m.edso0o.ru/8a14336¢

4 Teopema KOCHHYCOB

> TeopeMa KocHHYCOB bubmaorexa LIOK
https://m.edsoo.ru/8al142d5e

0 Teopema cuHyCcOB Bubmoreka IOK
https://m.edsoo.ru/8al42e8a

7 Teopema cuHYCOB

8 Teopema cuHycoB

9 Haxosxnenue 11iuH CTOPOH U BEJIMYWH YTII0B bubnmnoreka [JOK

TPEYIroJIbHUKOB https://m.edso0.ru/8a1430b0

10 Pemrenue TpeyroibHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0

11 bu6nuoreka [IOK

Pemenue TpeyroiabHUKOB

https://m.edsoo.ru/8al42ac0
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12 Pewrenue TpeyroyjbHUKOB bubmmorexa [IOK
yr https://m.edso0.ru/8al42ac0
13 Pemenuie TpeyroiabHIUKOB bubmaorexa LIOK
https://m.edsoo.ru/8al42ac0
14 [IpakTueckoe NpUMEHEHHE TEOPEM CUHYCOB U KOCHHYCOB bubmaorexa LIOK
https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB
16 KontponbHas padota nmo teme "Pemienne TpeyroabHUKOB" buGnnorexa LIOK
https://m.edsoo.ru/8a14392a
17 [TonsitTre o mpeoOpa3zoBaHUM TOAOOHS bubmorexa LIOK
https://m.edso0.ru/8al143ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX (QUTYD bubmorexa LIOK
https://m.edsoo.ru/8al43de4
19 CoO0TBETCTBEHHBIC AIEMEHTBI MOT00HBIX HUTYD
20 Teopema o mpon3BeeHUN OTPE3KOB XOPI, TEOPEMa O
npofmsenemfn 0TpeH3KOB CGK}I/)IIII/IX Teogg:/[a 0 1;Jqsanpama bubmnorexa LIOK
N ’ https://m.edsoo.ru/8a14406e
KacaTelbHOU
21 TeopeMa o0 IpOU3BENEHNH OTPE3KOB XOPI, TEOPEMA O
npoE3Bez[erI:H OTpeII:KOB CCK}I/)IJ_II/IX TeoggMa 0 IljcBaz[paTe bubmmorexa LIOK
. ’ https://m.edsoo.ru/8al441a4
KacaTelbHOU
22 Teopema o mpon3BeeHUN OTPE3KOB XOPI, TEOPEMa O
HpOfI?;BGI[GHIfH 0Tpeﬂ3KOB CGK}I/)HII/IX TeoggMa 0 1;J<BanpaTe bubmorexa LIOK
. ’ https://m.edsoo.ru/8al442da
KacaTeabHOU
23 [IpumeHeHne TeopeM B pelIeHHUH T€OMETPUYECKHX 3aa4 bubmmorexa LIOK
https://m.edsoo.ru/8a143f06
24 [IpuMeHeHHE TeoOpeM B PEIICHUH T€OMETPUICCKIX 331au bubmnorexa LIOK
https://m.edsoo.ru/8al443fc
25 [IpuMeHeHHE TeopeM B PEIICHUH T€OMETPUICCKHX 331aT bubmorexa LIOK
https://m.edsoo.ru/8a144578
26 KonTtponsHas padora o Teme "[IpeodbpazoBanne noao0musl. bubmuoreka [JOK
MeTpuueckue COOTHOLIEHHS B OKPYKHOCTH" https://m.edsoo.ru/8al1447a8
27 Omnpenenenne BeKTOpoB. DU3HMUECKUIN U TEOMETPUIECKUIT bubnmoreka [JOK

CMBLICJI BEKTOPOB

https://m.edso00.ru/8a144960
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https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960

28 CrnokxeHue ¥ BRIYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpa Ha bubnmoreka [JOK
YHUCIIO https://m.edsoo.ru/8al44a8c
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha bubnmoreka [JOK
YHUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHHe ¥ BEIYMTaHHE BEKTOPOB, YMHOXKEHUE BEKTOPA Ha
YHCIIO
31 PaznoxeHne BEKTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM
32 Koopaunats! BekTopa bubmorexa LIOK
https://m.edsoo.ru/8al44fbe
33 CxansapHoe Npou3BEICHUE BEKTOPOB, €ro MPUMEHEHUE IS bubnmoreka [JOK
HAXOXJEHHUs JUIUH U YIJIOB https://m.edsoo.ru/8a14539c
34 CkansipHOE MTPOU3BEACHUE BEKTOPOB, €r0 MPUMEHCHHE IS bubimoreka [JOK
HaXOXJICHUSI JJIUH U YTJIOB https://m.edsoo.ru/8a14550e
35 p bubnnoreka IIOK
CILICHHE 337141 € LIOMOTIDBIO BEKTOPOB https://m.edsoo.ru/8al44c3a
36 p bubnuorexa [HOK
CILICHHC 337121 € IIOMOLLLIO BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpMeHeHne BEKTOPOB Ui pelieHus 3a1a4 GUu3uKu
38 KontponbHas padota o teme "Bektopsr” ﬁg&?ﬁ%fg;gggal 45h08
39 JlexkapTOoBbI KOOPIMHATHI TOUEK Ha TNIOCKOCTH
40 YpaBHeHue npamMoit bubmorexa LIOK
https://m.edsoo.ru/8a145c48
41 YpaBHeHHE PSIMOI
42 YpaBHEHHE OKPYKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/8a14635a
43 K . bu6mmoreka [IOK
OOPJAMHATHI TOUEK MEePECEUEHUs] OKPY>KHOCTH H MPSMOI https://m.edsoo.ru/8al46620
44 MeTo KOOpAMHAT IPU PEIICHUU TeOMETPUIECKUX 3a/1ad,
MTPAKTUYECKHX 337124
45 MeTo KOOpAMHAT IPH PEIICHUU TeOMETPUIECKUX 3a/1ad,

IMPAKTUYCCKUX 3aaa4



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

46

MeTo KOOpAMHAT IPU PEIICHUU T€OMETPUIECKUX 3a/1ad,
MPAKTUYECKUX 3a/1a4

47 KontponbHas padota nmo teme "JlekapToBbl KOOPIUHATHI Ha bubnmoreka [JOK
mockocty" https://m.edsoo.ru/8al46e0e
48 [IpaBWIIbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHUE HX DJIEMEHTOB buGnnorexa LIOK
’ https://m.edsoo.ru/8al46fda
49 Yucno n. InuHa OKpyKHOCTH buGnnorexa LIOK
' https://m.edsoo.ru/8a1472c8
50 Yucno n. InuHa OKpyKHOCTH Bubmoreka IOK
) https://m.edsoo.ru/8al4714c
ol JIJIMHA TYTH OKPY)KHOCTH
52 Panuannas mepa yria bubmmorexa LIOK
https://m.edsoo.ru/8al4714c
>3 [Tnomane kpyra, cekTopa, CerMeHTa bubmnorexa LIOK
’ ’ https://m.edsoo.ru/8al147426
>4 [Tnomane kpyra, cekTopa, CerMeHTa bubmorexa LIOK
’ ’ https://m.edsoo.ru/8a147750
% [Tnomanp kpyra, cekTopa, cermeHTa bubmmorexa LIOK
’ ’ https://m.edso0o.ru/8a147750
> [ToHsiTHE O NBM)KEHUU TNIOCKOCTH bubmnorexa LIOK
https://m.edsoo.ru/8al47c82
> [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
’ https://m.edso00.ru/8a147f16
%8 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa LOK
’ https://m.edsoo.ru/8a147f16
59 [TapannenpHbIN EPEHOC, TOBOPOT
60 [TapannenpHbIN EPEHOC, TOBOPOT
o1 [IpumeneHne IBUKEHUI TP PEIICHUN 3329 bubmorexa LIOK
https://m.edsoo.ru/8a1480e2
62 KonrtponbHas pabora o temam "[IpaBuibHble
MHOTOYToJbHUKU. OKpYKHOCTb. JIBH)KEHHUS TIIOCKOCTH"
63 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHUH.

N3mepenne reoMeTpudecKrux BEIMYHH. TpeyroJbHUKA

but6mmoreka [IOK
https://m.edsoo0.ru/8a148524



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

64

[ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHs 3HAHUMN.
[TapajutenpHbIE U NEPIICHAUKYJIISIPHBIC NPSIMbIE

bu6nuoreka [IOK
https://m.edso0.ru/8a148650

65 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus 3HAHUH.
OxkpyxHOCTb U KpyT. ['eomeTpuueckue nocTpoeHus. YTJbl B
OKPYKHOCTH
66 [ToBTOpenue, 060061IeHNE, cUCTeMaTH3alus 3HaAHUH.
Bnucannble ¥ OMCaHHbBIE OKPY>KHOCTH MHOTOYT'OJIbHUKOB
o7 WroroBas koHTpoJIbHAs paboTa bubmorexa LIOK
https://m.eds00.ru/8a148920
68 bubamnoreka [JOK

[ToBTOpEeHME, 006001IEHNE, CHCTEeMAaTH3allusl 3SHAHUN

https://m.edsoo.ru/8al424bc

| Obliee KOTMYECTBO YACOB 110 IPOTPAMME



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a1424bc

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1) l'eometpus. 7-9 knaccel: yaeOHUK /it oOpa3oBar. opranuzanuii / JI. C.

AranacsH, B. @. Byry30s, C. b. Kagomues u ap.— M.: IIpoceemenune, 2022

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA
1) l'eometpus. 7-9 knaccel: yaeOHUK /i 0Opa3oBar. opranuzanuii / JI. C.
AranacsH, B. @. byry3os, C. b. Kagomues u ap.— M.: [Ipocsenienne, 2022

2) T'eomeTpus. Junakruueckue marepuansl. 7 kiacc. 3uB b. I'.; Meitnep,-
M:IIpocBemenue,2022

I'eomeTpus. [Iunakrtuueckue marepualsl 8 kinacc. 3uB b. I.; Menep,-
M:IIpocsemenue,2022

['eomerpus. Aunaktnueckue marepuainsl. 9 kiacc. 3uB b. I'.; Meiinep,-
M:IIpocsemienue,2022

3)'eomeTpus. CaMOCTOATEIbHBIE U KOHTPOJIbHBIE paboThI. 7 kiacc; Muenckas
M. A.-M: IIpocBenienne2023

4) TeomeTpusi. Tematuueckue tectol. 8 knacc. Mumenko T. M., baunkos A.
. .-M: IIpocsenienue 2023

S5)I'eometpus. Tematnyeckue Tecthl. § kiacc. Mumenko T. M., biunkoB A.
. .-M: IIpocBemenue 2022



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnnoreka [IOK Akanemus mpocBeieHHs
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