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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEU 1EIbI0 00ECeunTh U3yYEeHUE CBOMCTB M Pa3MepoB (GUTYp, HX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JI0KA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOIO
o011ero 00opa3oBaHus 3aKIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JJOKa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYAaThb CBOWCTBAa OT  MPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

BTopoii 1nenpt0 HM3ydeHUsT TE€OMETPUU SBISIETCA HCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIPENETUTh FEOMETPUUECKYIO (UTYpy, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEIBHOTO Y4aCTKa, pACCUUTATh HEOOXOAUMYIO JUTHHY
ONTOBOJOKOHHOTO KaOensi wih TpeOdyeMmble pa3Mepbl Tapaxa s aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUS B U3YYECHUU I'€OMETPHUMU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTCs CTPOUTH
MaTE€MaTUYeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJIYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T€OMETPUU C JAPYTUMHU Y4EOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TOHATUH, IEMOHCTPUPOBATH NMPHUMEHEHHUE MOJIYYEHHBIX YMEHHH B (u3uke u
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eomeTpus» BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3JIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
Ir€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl ~KOOpPAMHATHl Ha  IJIOCKOCTH,
«BekTopbl», «/[BrmkeHus mockoctuy, «lIpeodpazoBanus moaoousy.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble U CMEXHbIE VIl buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENbHBIX MPsAMbIX. CyMMa yIJI0B TPEYTrOJbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHWaMeTp, HUX CBoilcTBa. B3anmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YetpipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBorcTBa. YacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KAX.

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

[Togobue TtpeyronbHUKOB, Ko3pduimueHnt mnomodus. I[lpusHaku momooUs
TpeyroJibHUKOB. [IpuMeHenne noqooust mpu peleHny NPpakTUYEeCKUX 3a/1ay.



CpoiicTBa momaaei reomerpudeckux ¢uryp. Popmynsl i IUIOLIAAN
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO YIJla IMpPsIMOYTOJIBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue tpeyronbHHKOB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPaTE KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEH M MPpAMBIX. METOI KOOPIAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHbBIE MHOTOYroOJIbHUKH. [JlmnHA  OKpyX)HOcTH. ['pagycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (daemMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALINM,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPUMEHSATh MAaTEMaTUYECKHE 3HAHHUS B HHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOIo K€ IIpaBa APYroro 4ejJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUI MJII OKPY’KaKOIIEH cpeabl, OCO3HAHHUEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBJIEHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] W JEHCTBUA, (GOPMYIUPOBATh U OLEHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUHN, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO0 HAOIIOJEHUs, HCCIIECJOBAHMS, OLEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTh HMH(GOpPMAallUU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUUU U HWIUTFOCTPUPOBATH
pelaemMpie  3aJayd  CXeMaMHd, JauarpaMMmMaMy, HWHOW TpaduKol U UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUSA B COOTBCTCTBUU C YCIOBHAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npoOseMbl, perraeMoil 3a7aun, BbICKA3bIBaTh UJEH, HAICJICHHbIE HA TTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pe3yibTaThl  pEIICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHIWBUIyaIbHON
paboTHI MPU PENICHUU YUEOHBIX MAaTEMAaTUYECKHUX 3a/1aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHHoBBIX (opmax padoTel (0OCykIeHHs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH ¢ Y4ETOM HOBOW MH(OpMaIUu.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaXOJUTh OIMMOKY, 1aBaTh OI[EHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKHUE (UTYpPBI, OIPENeisaTh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEPTEKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIIMYHUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O0OBEKTOB T10 TOPSIKY BETUIUHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napayieIbHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH cekymada. OnpeaensiTh MapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BHIYMCIICHUS W HAXOJIWTh YHCJIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUUYECKHUX 3aJa4yax C HCIOJIb30BAHMEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NapAJUICIbHBIX MPSIMBIX CEKyIlIeH. Pemarh npakTHdecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPHEHANKYISP K OTPE3KY KaKk T€OMETPUUECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. ¥ METh IPUMEHATH 3T CBOWCTBA MPHU
pellIeHuu 3a7ay.

Brnagete MoOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, MO0JIb30BATHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYIS U
JIMHEUKU.

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEJIMaH TPEyrojbHHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
X CBOMCTBA NPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca 1 TEOPEMON O IPOIOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101b30BaThCsl STUMH MOHIATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJNBHBIX  Guryp (Moab3ysich, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PELIEHUU T€OMETPUUYECKHUX 3a1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYSHH.

[Tonp3oBatbes (hopMmynamMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM
TOXAECTBOM IS HAXOXICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pEILIEHUH T€OMETPUYECKUX 3a/1a4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX Quryp.
[IpumeHsaTh CBOMCTBAa TOMOOMS B MPAKTHUYECKUX 3a7adax. YMETh NPHUBOJUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh HMX B PEIIEHUHM TEOMETPUYECKHX W (PU3MYECKUX 3ajad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi H}tllte):cxnx 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa OK
p PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

KoanyecTBo 4acoB

Tema ypoka
Bceero

KonTtpoabsHbie padoTsl

1 [Ipocrteiimme reoMeTpruuecKue 0ObEKThI 1
2 MHOroyrojapHUK, JIoMaHast 1
3 CMexXHbIe U BEPTUKAJIbHBIE YIJIbI 1
4 CMeKHBIE U BEPTUKAJIBHBIC YIIBI 1
5) CMexXHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMeXHBIE U BEPTUKAJIBHBIC YTJIBI 1
7 CMexXHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
9 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJMYHH, BHIYUCICHNE OTPE3KOB U YIJIOB 1
10 W3mepeHune TUHEHHBIX U YIIIOBBIX BEJTMYMH, BBIYUCICHNUE OTPE3KOB U YIJIOB 1
11 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYUCICHNE OTPE3KOB U YIJIOB 1
12 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYUCICHNE OTPE3KOB U YIJIOB 1
13 [Tepumerp u miomags GUIyp, COCTABICHHBIX U3 MPSMOYTOJbHUKOB 1
14 [lepumerp u momaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
15 [TonsATre 0 paBHBIX TPEYTOJIbHUKAX U MEPBUYHBIE MTPEICTABICHHS O paBHBIX (pUrypax 1
16 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
18 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1
19 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
20 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1
21 Tpu npu3HaKa paBeHCTBA TPEYTrOJIbLHUKOB 1




M3HAKU PAaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
22 IT yr yr 1
W3HAKU PaBEHCTBA NPSAMOYTOJIbHBIX T OJIbHUKOB
23 IT e e 1
24 CBOliCTBO MeIMaHBbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€ 1
25 CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHON K TUIIOTEHY3€ 1
26 PaBHOOEIpEHHBIC U PABHOCTOPOHHUE TPEYTOJbHUKHN 1
27 [Ipu3Haku 1 CBOWCTBA paBHOOEIPEHHOTO TPEYTrOJbHUKA 1
28 [Tpu3Haky u cCBOICTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
29 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTrOJIbHUKA 1
30 HepaBeHcTBa B reoMeTpuu 1
31 HepaBencTBa B reometpun 1
32 HepaBeHcTBa B reoMeTpuu 1
33 HepaBencTBa B reometpun 1
34 ITpstMOyTONBHBIN TPEYTOJIBHUK € yriioM B 30° 1
35 [IpssMoyroibHBIN TpeyroyibHUK ¢ yrioM B 30° 1
36 KonrtponsHas padora no reme "TpeyroabHUKT" 1
37 [TapamiensHble IpsIMBIE, UX CBOMCTBA 1
38 [Tsreiit mocTynat EBkiuaa 1
39 Haxpecrt nexxariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YIJIbl, 00pa30oBaHHbIE IPU 1
nepeceyeHH MapajieNIbHbIX MPSAMBIX CeKYIIEH
40 Haxpecr nexxariue, COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIIIbI, 00pa30BaHHBIC TIPU 1
nepeceueHH MapaIeTbHBIX MPSMBIX CEKYIIEH
41 Haxkpecr nexarye, COOTBETCTBEHHbBIE U OJJHOCTOPOHHUE YIJIbI, 00pa30oBaHHbIE IPU 1
nepeceyeHH MapaiieIbHBIX MPSMBIX CeKYIIEH
42 Haxkpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YIJIbI, 00pa30oBaHHBIE TIPU 1
nepeceyeHH MapauieIbHbIX MPSAMBIX CEKyILei
43 Haxpect nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YIJIbl, 00pa30oBaHHbIE IPU 1




IIEPECCUCHUH NapAIUICIIBHBIX NPAMBIX CEKYILEH

[Tpu3Hak napauieTbHOCTH IPSIMBIX Y€pe3 PAaBEHCTBO PACCTOSHUN OT TOYEK OJIHOM

44 IIPSIMOM 10 BTOPOM IIPSIMOi L
45 [Tpr3Hak napaaiesbHOCTH NPSAMBIX Yepe3 PABEHCTBO PACCTOSHUI OT TOUEK OJHON 1
NPSMOM 10 BTOPOH NpsSIMOM
46 CymMa yriioB TpeyrojabHHUKa 1
47 CymMmMa yriioB TpeyroyibHHKa 1
48 Bremnue yrisl TpeyrojibHHUKa 1
49 Buemrnue yriel TpeyrojasHUKa 1
50 KonTtponpHast padora no Teme "[lapauiensHble mpsiMble, CyMMa YTJIOB TPEYTrOJIbHUKA" 1
51 OKpy»XHOCTb, XOPJIbl U INAMETP, UX CBOMCTBA 1
52 KacaTenpHast K OKpY)KHOCTH 1
53 OKpy’KHOCTb, BIIUCAHHAS B yroJl 1
54 OKpy’>KHOCTb, BIIUCAHHAS B yroJl 1
55 [Tonsarue o I'MT, npumeHenue B 3a1a4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3a/1a4ax 1
o7 buccekTpuca v cepeIMHHBIN NEPIEHAUKYIISAP KaK T€OMETPUYECKUE MECTa TOUEK 1
58 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
59 OKpyXHOCTb, OITUCAHHAS OKOJIO TPEYTOJIbHUKA 1
60 OKpy’>KHOCTb, BIUCAHHAs B TPEYTOJIBHUK 1
61 OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIbHUK 1
62 [Ipocreiimue 3a1a4u Ha TOCTPOCHUE 1
63 [Tpocreiimme 3aqa4n Ha TOCTPOSHUE 1
64 KonTtponbHas padora no Teme "OKpy)HOCTb U Kpyr. ['eomeTpudeckue noctpoexus" 1
65 [ToBTOpeHue u 0000IIeHNEe 3HAHNI OCHOBHBIX MMOHATUNA U METOJOB Kypca 7 Kjacca 1
66 Hrorosast koHTpOIBHAs paboTa 1




67

[ToBTOpenue u 0000IIeHNE 3HAHNN OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca

68

[ToBTOpenue u 006001IeHNE 3HAHUIT OCHOBHBIX IMOHATHI U METOJIOB Kypca 7 Kilacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KVIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTtposabHbie padoTsl
[TapannenorpaMm, ero Npu3HaKU U CBOMCTBA
[TapannenorpaMm, ero Npu3HaKU U CBOMCTBA
3 [Tapamnenorpamm, ero Mpu3HaKU U CBOMCTBA
4 YacTHble caydyau napauiesorpaMMoB (IpSIMOYTOIbHUK, pOMO, KBaJpaT), UX 1
IPU3HAKU U CBOMCTBA
5 YacTtHble ciryyan mapajuieiorpaMMoB (IIPSIMOYTOIBHHIK, POMO, KBaIpar), ux 1
IIPU3HAKU U CBOMCTBA
6 YacTHble caydyau napamuiesorpaMMoB (IPSIMOYTOJIbHUK, pOMO, KBaJpaT), UX 1
IIPU3HAKU U CBOMCTBA
7 Tpanemnus 1
PaBHOOOKas 1 IpsAIMOYTOJIbHAS TPANELIUU 1
9 PaBHOOOKas ¥ IpSIMOYTOJIbHAS TpaNeluu 1
10 Meton ynBoeHHS MEIHaHBI 1
11 [lenTpanpHas cUMMETpUs 1
12 KonTposabHas padora no teme "UeTbIpEXyronbHUKT" 1 1
yr
13 Teopema daneca 1 Teopema 0 MPOMOPIIMOHAIBHBIX OTPe3Kax 1
14 CpenHsis nuHus TpEYroJbHUKA 1
15 CpenHsist TMHUSA TPEyrojbHUKA 1
16 Tpaneuus, e€ cpeaHss TUHHS 1
17 Tpanenus, e€ cpeaHss TUHUS 1
18 [TponopuroHaIbHBIE OTPE3KH 1
19 [IponopunoHanbHbIE OTPE3KU 1




20

IlenTp Macc B TpEyroJbHUKE

1
21 [TonoGHBIE TPEYTONBHUKH 1
22 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
23 Tpu npuzHaka Nog00Hs TPEyroJbHIUKOB 1
24 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1
25 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
26 [Tpumenenue moao0us MPHU PEIICHUH MTPAKTHUSCKHUX 3a/1a4 1
27 KonTtposnpsnas padora no teme "[lomoOHbIe TpeyroapHUKH" 1
28 CaolicTBa 1iomIaiel reomeTpudeckux Guryp 1
29 DopMyIibl ISl TUIOIIAAN TPEYTOJIbHUKA, TTapajiejorpaMmma 1
30 DopMmyIibl IS TUIOIIAAH TPEYTOJIbHUKA, TapauieiorpaMma 1
31 DopMyIibl ISl TUIOIIAAN TPEYTOJIbHUKA, TTapajiejorpaMmma 1
32 Dopmynbl IS MJIOMAAN TPEYTOIbHUKA, apajieorpaMMa 1
33 DopMyITBI IS TIOMAA TPEYTOIbHIKA, ITapajuieiorpaMmma 1
34 Brruncnenue miuomazaei caokHeIX GUryp 1
35 [Tnmomanu ¢uryp Ha kieryaToit Oymare 1
36 [Tnomaau mogoOHBIX puryp 1
37 [Tnomanu nono6HbIX puryp 1
38 3amaun ¢ MPaKTHICCKUM COJICPKAHHEM 1
39 3ama4yy ¢ IPaKTUUYECKUM COJIEP)KaHUEM 1
40 Pemmenye 3aga4 ¢ mOMONILIO METOAA BCIIOMOTIaTEIbLHON INIOIIAIU 1
41 KonTponpHas pabota no Teme "Ilnomans" 1
42 Teopema [Iudaropa u e€ npumeHeHue 1
43 Teopema [Iudaropa u e€ npumeHenue 1
44 Teopema [Iudaropa u e€ npumeHeHue 1
45 Teopema [Iudaropa u e€ npumeHenue 1




46 Teopema [Tudaropa u e€ npumeHeHE 1
Omnpenenenyue TPUrOHOMETPUYECKUX (PYHKIMIA OCTPOTO YIiia MPSIMOYTOJIbHOTO

47 TPEYroJIbHUKA, TPUTOHOMETPUYECKUE COOTHOLIEHUS B IIPSIMOYTOJIbHOM 1
TPEYroJbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKISCTBO 1

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

ol KonTtponsnast padora o Teme "Teopema [Tudaropa u Hauana tpuronomerpun” 1

52 BrrcanHble U IeHTpaIbHbIE YIIIbI, YTOJI MEXKIY KacaTelbHOU U XOPI0i 1

53 BrnucanHble ¥ IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOU 1

54 BrrcanHble U IeHTpaIbHbIE YIIIbI, YTOJI MEXKIY KacaTelbHOU U XOPI0i 1

95 VYTIIIbl MEXAY XOpAaMHU U CEKYLTUMU 1

56 Vsl MEXAy XOpJIaMHU U CEKYLIUMU 1

57 Brincannble 1 onucaHHbIE YETHIPEXYTOJIBHUKY, UX TIPU3HAKU U CBOMCTBA 1

58 Brincannplie 1 onMcaHHBIE YETHIPEXYTOIIBHUKH, X TIPU3HAKU M CBOICTBA 1

59 Brincannble 1 onucaHHbIE YETHIPEXYTOJIBHUKY, UX TIPU3HAKU U CBOMCTBA 1

60 [IpumMeHeHwe CBOWMCTB BIMCAHHBIX M OMIMCAHHBIX YETHIPEXYTOILHUKOB MIPH 1
pEIIeHIH TEOMETPHUUECKUX 3a1a4

61 [TpuMeHeHNEe CBOMCTB BIMCAHHBIX U ONMMCAHHBIX YETHIPEXYTOJIbHUKOB IPU 1
pELICHUH T€OMETPHUECKUX 3aj1au

62 B3aumHOe pacronoxeHune IByX OKPYKHOCTEH, 00IIre KacaTeTbHbIe

63 Kacanwne okpyxHOCTEH

64 KonTtponbHas pabota o Teme "YTibl B OKpY>KHOCTH. BriicanHbIe 1 onMcaHHbIE 1
YEeThIPEXYrOJIbHUKN"

65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 0000111eHne 1
3HAHWUI

66 [ToBTOpEHNE OCHOBHBIX MOHATHN U METOJIOB KYpCOB 7  § KJIacCOB, 000011IeHIEe 1




3HAHUI

67 HroroBast koHTpoIbHAs paboTa 1

68 HOBTOPGHI/IC OCHOBHBIX TIOHSITHIA U METOJIOB KypcOB 7 8§ KiIaccoB, 0000IIeHIE 1
3HAHWH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




9 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTposbHbie padoTsl
1 [ToBTOpenue. UeThIpeXyroIbHUKN 1
2 [TapannenbHbIe pSMbIC 1
3 OKpYXHOCTH YTIIBI 1
4 OKpy>KHOCTb. YTJIBI 1
5) Otpesku xopa. KacaTenbHble K OKpYKHOCTH 1
6 Onpenenenue BeKTopoB. OU3NUECKUIT U TEOMETPUUYECKUI CMBICT BEKTOPOB 1
7 CrnoxeHne 1 BIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO 1
8 CrnoxeHue U BBIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCIIO 1
9 CrnoxeHne ¥ BEIYMTAaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
10 CrnoxeHue U BIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO 1
11 Koopaunats! BekTopa 1
12 PaznoxeHne BekTopa 1o 1ByM HEKOJUIMHEAPHBIM BEKTOpaM 1
13 CkansipHOE MPOU3BEJICHNE BEKTOPOB, €T0 MPUMEHEHHE JJIs1 HAXOKIACHUS JITHH U YTIIOB 1
14 CkanspHoe Mpou3BeIeHNEe BEKTOPOB, €ro MPUMEHEHHE JJIs HaX0KACHUS JJIUH U YIJIOB 1
15 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIIO 1
16 Pemenue 3aga4 ¢ mnoMoIb0 BEKTOPOB 1
17 [IpumeHeHre BEKTOPOB [T pelieHus 3a1a4 GU3NKU 1
18 Pemenue 3aga4 ¢ noMoIIb10 BEKTOPOB 1
19 KonTtponbHas padora o Teme "Bexktopsr" 1 1
20 Teopema CHHYCOB B KOCHHYCOB 1
21 Pemenue TpeyroabHUKOB 1
22 Haxosxienne JiiH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB 1




23 Pemienune TpeyronbHUKOB 1

24 Pemenue TpeyroibHUKOB 1

25 Pemenune TpeyronbHUKOB 1

26 [IpakTHueckoe NpUMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB 1

27 [IpakTHueckoe MpuMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB 1

28 KonTtponsnas padora no Teme "Perienne TpeyroibHUKOB" 1

29 [TonsiTue 0 MpeoOpa3oBaHUU TTOT00US 1

30 CoOTBETCTBEHHBIE JIEMEHTHI ITOI00HBIX PUTYD 1

31 COOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX (QUTYD 1

39 Teopema 0 pou3BeICHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHNUHU OTPE3KOB CEKYIIHX, 1
TEopeMa O KBaJpare KacaTeabHON

33 Teopema 0 Ipou3BeICHUHN OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHUU OTPE3KOB CEKYIIHX, 1
TEopeMa O KBaJpare KacaTeabHOH

34 Teopema 0 pou3BeIEHUHN OTPE3KOB XOP/, TEOPEMa O IPOU3BEACHUHU OTPE3KOB CEKYIIHX, 1
TeopeMa o KBaJpare KacaTelabHON

35 [IpumeHeHne TeOpeM B PEIICHNH TeOMETPUYECKHX 33124

36 [TpuMeHeHHEe TeopeM B pelIeHuN FTeOMeTPUUECKUX 3a/1a4

37 [IpumMeHeHme TeOpeM B pEeIICHUH TeOMETPUUYECKHX 3a71a4

38 Konrponsnas pabdora no reme "[IpeoOpa3oBanue nogodus. Merpuueckue COOTHOLICHUS B 1
OKpY>kKHOCTH"

39 JlexkapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1

40 VYpaBHeHHE NpsMOi 1

41 VYpaBHeHMe npsamMoit 1

42 YpaBHEHHE OKPYKHOCTU 1

43 KoopannaTsl ToUek nepecedyeHus: OKpYKHOCTH U IPSAMON 1

44 Metoa KoOpAWHAT MPU PEIICHHH T€OMETPUICCKUX 3aa4, TPAKTUUECKHUX 3a/1a4 1




45 Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a1ad, IPAKTUYECKUX 3a/1a4 1
46 MeTo 1 KOOpAMHAT IPU PELICHUU T€OMETPUUECKHX 3a/1a4, TPAKTHUYECKUX 3aau 1
47 KonTtponsnast padora no Teme "/lekapTOBBI KOOPAUHATHI HA TNIOCKOCTH" 1
48 [IpaBunIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE UX DJIEMEHTOB 1
49 Yucio m. JlmnHa OKpYKHOCTH 1
50 Yucno mt. JInuHa OKpY>KHOCTH 1
51 JlnuHa ayru OKpY>KHOCTH 1
52 Panunannas mepa yria 1
53 [Tnomane kpyra, cekTopa, cCerMeHTa 1
54 [Tmomane kpyra, cekTopa, CerMeHTa 1
55 [Tnomane kpyra, cekTopa, cCerMeHTa 1
OHATHUE O JIBIKCHHUH TUIOCKOCTH
56 I1 1
57 [TapamienpHbIi IEPEHOC, TOBOPOT 1
58 [TapaniensHbI TIepeHoc, TOBOPOT 1
59 [TapamienpHbIi IEPEHOC, TOBOPOT 1
60 [TapaniensHbI TIepeHoc, TOBOPOT 1
61 [IprMeHeHne NBUKEHMI NTPU PEIICHUH 3a1a4 1
62 KonrtponsHas padora no remam "IIpaBuibHble MHOTOYTOJIBHUKU. OKPY>KHOCTb. J[BHXKEHUs 1
IJIOCKOCTH"
63 [ToBTOpenue, 00o0IIeHNE, CUCTEMaTH3AIHsI 3HaHUH. VI3MepeHne reoOMeTpHYECKIX BEINYHH. 1
TpeyronbHUKH
64 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3ays 3HaHui. [lapamienbHble U TepIeH UKy pPHbIE 1
psIMbIE
65 [ToBTOpenue, 0600IeHNE, cucTeMaTH3alus 3HaHui. OKpyXHOCTb U Kpyr. ['eomerpuueckue 1
HOCTPOCHUS. YTIIBI B OKPY>KHOCTH
66 [ToBTOpenue, o6001IeHNE, cUCcTeMaTH3alMs 3HaHUI. BrincaHHble U onucaHHbIE OKPYKHOCTH 1




MHOTI'OYT'OJIbHUKOB

67
68

HtoroBast kKoHTpoJIbHAs paboTa

[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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