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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/IeJIOB IIKOJBHOW MaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
oO1rero oOpa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYUYaIOIIMICS YUUTCS TPOBOIUTH
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKIACHUS.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMHU JTAHHBIA YEPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYECHUU I'€OMETPHUMU.
[Ipu pemieHun 3amay NPAKTUYECKOIO XapakTepa OO0y4YaroIIMKCS YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUYECKUX (puryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne cooTHoOWEeHUs», «Merox koopauHaty U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«BekTops», «JIBrkenus miockoctiy, «IIpeodbpazoBanus mo100us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcs 204 daca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTus reomerpun. Touka, npsMasi, OTPE30K, JIyd. YToJ. Bubl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS U JMHEUKU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NMPsAMBIX. CymMMa yIioB TPEYTOJIbHUKA.
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 TPEYIOJIbBHUKA, 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 F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

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

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX 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 momageil reomerpuueckux Guryp. DopMynbl Ui TUIOLIAAN
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IIIoMaaAen
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  MexIy ~XopgaMu M CEeKyUIMMHU. BrnucaHHele W ONKCaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pa3noxkeHue BEeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [EPECECUCHUE OKPYKHOCTEW M NpsIMBbIX. MeTox KOOpAWHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
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;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXAEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
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
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

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:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
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 MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHuu, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HUX BO3MOJKHBIX IIOCJIEACTBUI MJIsi OKPYXKAIOWIEH Cpenbl, OCO3HAHHEM
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 MPAKTUUECKYIO JAeATEIbHOCTh, B TOM YHCIIE
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, MOHATHS, THUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IPOBOJIMMOTO aHAJIN3a;

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



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPHUH 71 BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTelIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoJee MNOAXOASINMNH C Yy4ETOM
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;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI W BBIBOJBI MO pe3yjbTaTaMm
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHNUS O €T0 PA3BUTHUN B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

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

BbIOMpaTh (OpMY MNpEACTaBICHUS HHPOPMALMU UM WIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

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

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
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,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U MHIWBUyaIbHON
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIATh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMK MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

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 HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



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

Pacno3naBaTh M3ydeHHBIE TCOMETPUYECKHUE (DUTYpPBI, OMNPEACIATh HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJOBBIX BEJIMYMH IPEAMETOB B
peabHOM >KW3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

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

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

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTE BBIYHMCICHUS W HAXOJWUTh YHCJIOBbIE M OYKBEHHBIC 3HAUYCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB W MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUH JIBYX NapAJUICIbHBIX MPSIMBIX CEKyIlIeH. Pemarh npakTHdecKue
3aJla4i Ha HaXO0XKJCHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TTOJIb30BaThCS UX CBOMCTBAMH. Y METh IPUMEHSTh 3TU CBOMCTBA MIPHU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM 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 IEPECEKAIOTCSA B OJTHOU TOUKE.

Brnagets noHsATHEM KacaTelIbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonp30BaThCA MPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

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

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

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 33/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
UX CBOMCTBA NPHU pEUICHWH TreoMeTpuyeckux 3aznad. llosmb3oBarbes Teopemont
dajieca 1 TEOPEMON O IPOIOPLHMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

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

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
pakTUYecKux 3anad. CTpPOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

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
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSMU BIHUCAHHOTO W UEHTPAJIBHOIO YIJa, HMCIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKyLIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

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

[IpuMeHsATh MOoNy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromMiCs TOIYYUT CIICIYIOIINAE
IIPEIMETHBIE PE3YJIbTATHI:

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



MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO0 KaTbKYJIATOPA) AJIUHbI
Y YTJIBI JUTsl HeTAOJMWYHBIX 3HAYCHUH.

[Tomp3oBaThCs hopMysiaMu MPUBEACHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXAECTBOM IS HAXOXICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOKJICHUST PA3IMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEIIEHUE TPEYTrOJbHUKOBY»), MPUMEHSTh HUX MpHU
pELIEHUH T€OMETPUYECKUX 3aa4.

Brnanets moHsTHSIMH — npeoOpa3oBaHHMS — MOJIO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJbI y TMOAOOHBIX (GUTYP.
[IpuMeHATh CBOMCTBA MOAOOMA B TMPAKTUYECKUX 3ajadax. YMEThb HPUBOIUTH
pUMEPHI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O MPOU3BEACHUN
OTPE3KOB CEKYILIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHUMATh MX TE€OMETPUYECKUN U (U3HMYECKUN
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATUAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B PAKTUUECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPBI) CUMMETPUH (PUTYp, TPUMEHATH IBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpUMEHATh MOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUUYECKHE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHBbIE (LM pPOBbLIE)

Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
[Ipocreitmune reomeTpuueckue GUrypsl u
1 Hf cBoricTtBa. M3me epHHe reOMi I/I}‘IIIZ)CKI/IX 14 bubmmorexa [IOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubnnoreka IIOK
2 Tpeyrosmbiikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble MpsiMbIE, CyMMa yTII0B 14 1 bubnmnoreka HOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxkHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnuoreka [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
S TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4



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

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
N bubmuorexa [JOK
1 q 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPOIIOPIIMOHAIBHBIX OTPE3KaX, IIOJ00HEIE 15 1 bubmorexa LOK
POTIOp P ’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. HaxoxaeHue momanei
3 Tpe HIOJi[I)HI/IKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [IOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnmnoreka HOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnmnorexka HOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmmoteka [IOK
6 IosTopenne, 060dmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



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

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(poBbHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTshI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuorexa [IOK
CUHYCOB. PellleHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorera [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY>KHOCTH M TUIOIIA/Ib Kpyra 8 bubmorexa HOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 6
JlBIKeHIA LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 0000IIeHNE, CUCTEMATH3ALIHS 7 2 bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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
KonuyectBo
Ne ni/m Tema ypoka JacoB JMara usyyenus
Bcero
1 [Ipocrteiimme reoMeTpruuecKrue 0ObEKThI 1
2 MHOroyrojapHUK, JIoMaHast 1
3 CMexXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIBI 1
5) CMexXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
6 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
7 CMexXHbIE U BEPTUKAJIbHBIE YTIJIbI 1
8 CMeXHBIE U BEPTUKAJIBHBIC YTJIbI 1
9 M3mepeHune TUHEHHBIX U YIIIOBBIX BEJTMYNH, BBIYUCIEHUE OTPE3KOB U YIJIOB 1
10 W3mepeHne TMHEHHBIX U YTIIOBBIX BEIMYHH, BHIYUCICHNE OTPE3KOB U YIIIOB 1
11 W3mepeHune TMHEHHBIX U YIIIOBBIX BEJTMYNH, BBIYUCICHUE OTPE3KOB U YIJIOB 1
12 W3mepeHne TMHEHHBIX U YTIIOBBIX BEJIMYHH, BHIYUCICHNE OTPE3KOB U YITIOB 1
13 [Tepumerp u miomags GUIyp, COCTABICHHBIX U3 MPSMOYTOJbHUKOB 1
14 [lepumerp u mnomaas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
15 [ToHsiTHE O paBHBIX TPEYTOJILHUKAX U MIEPBUYHBIE IPEACTABICHUS O PABHBIX 1
burypax
16 Tpu npr3HaKa paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
18 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1
19 Tpu npr3HaKka paBeHCTBA TPEYTOJIBHUKOB 1




20 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npu3HaKa paBeHCTBA TPEYTrOJIBHUKOB 1
22 [Ipu3Haku paBeHCTBa NPAMOYTOJIbHBIX TPEYTOJbHUKOB 1
23 [Ipu3Haku paBeHCTBa NPAMOYTOJIbHBIX TPEYTOJbHUKOB 1
24 CBOICTBO MeIMaHBI IPSMOYTOJILHOTO TPEYTOJIbHUKA, TPOBEAEHHON K 1
TUTIOTEHY3€E
o5 CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOTI'O TPEYTOJIbHUKA, IPOBEAEHHOM K 1
TUTIOTEHY3¢e
26 PaBHOOE1peHHBIC M PABHOCTOPOHHUE TPEYTOJIbHUKHU 1
27 [Ipu3Haku 1 CBOWCTBA paBHOOSAPEHHOTO TPEYTOJIbHUKA 1
28 [Tpu3Haky u cBOICTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
29 [Ipu3Haku 1 CBOWCTBA paBHOOSAPEHHOTO TPEYTOJIbHUKA 1
30 HepasenctBa B reomerpuu 1
31 HepaBenctBa B reomeTpuu 1
32 HepasenctBa B reomeTpuu 1
33 HepagenctBa B reomerpun 1
34 [IpssMOyTOIBHBIN TPEYTrOIBHUK ¢ yTioM B 30° 1
35 [IpssMOYTOJIBHBINA TPEYTOJIBHUK C YIiioM B 30° 1
36 KonTpomnpHas padora o Teme "TpeyrosbHUKT" 1
37 [TapannenbHble psMbIE, UX CBOMCTBA 1
38 [Tsreiit mocTynat EBkinaa 1
39 HakpecT nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE 1
MIPH MePECeUEHUH MapaUIEIbHBIX MPSMBIX CEKYIIEih
40 HakpecT nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE 1
MIpH MepeceueHNH MapalIeIbHBIX MPSMBIX CEKYIIEH
41 Hakpect nexarire, COOTBETCTBEHHBIE M OJTHOCTOPOHHUE YT, 00pa30BaHHBIC 1




IIPU IIEPECEUCHUH NTAPAJUICIBHBIX NIPSAMBIX CEKYILEH

HaerCT JeKalue, COOTBETCTBEHHBIC 1 OAHOCTOPOHHUC YTIJIBI, O6paSOBaHHBIC

42 IpY TIEPECEUCHUH MapaIeIIbHBIX MPSMBIX CEKYILEH 1
43 Haxkpecrt nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE 1
IIPY NepeceyeHUH NapaiesIbHbIX MPSAMBIX CEKyILEH
44 [Ipu3HaK nmapayuieIbHOCTH NPSAMBIX Y€pe3 PAaBEHCTBO PACCTOSIHUN OT TOYEK 1
OJTHOM TPSIMOM 710 BTOPOH MPsAMOi
45 [Tpu3Hak napaaiesbHOCTH NPSAMBIX Yepe3 PABEHCTBO PACCTOSHUM OT TOYEK 1
OJTHOM TPSIMOM 710 BTOPOH MPSAMOMA
46 CymMa yriioB TpeyroyibHHUKa 1
47 CymMmMa yriioB TpeyroyibHHUKa 1
48 Buemrnue yriel TpeyroasHUKa 1
49 Bremnue yribl TpeyrojibHHUKa 1
50 KonrtponsHas padora no teme "[lapasuienbHble npsiMble, CyMMa YIJIOB 1
TpeyroyjbHUKa"
ol OKpy’>KHOCTb, XOP/bI U TUAMETP, UX CBONCTBA 1
52 KacarenbHast K OKpyKHOCTH 1
53 OKpy’KHOCTb, BIIUCAHHAs B yroJl 1
54 OKpy’>KHOCTb, BIIUCAHHAS B yroJl 1
55 [Tonsitue o I'MT, npumeHneHue B 3aa4ax 1
56 [Tonsarue o I'MT, npumeHenue B 3a1a4ax 1
57 buccexTpuca u cepelMHHBINA NEPIEHIUKYISAP KaK FTeOMETPUUECKUE MecTa 1
TOYEK
58 OKpYKHOCTb, OIIMCAHHAS] OKOJIO TPEYTOJIbHUKA 1
59 OKpy’KHOCTb, OIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
60 OKpYXHOCTb, BITUCAHHAS B TPEYTOJILHUK 1
61 OKpy’KHOCTb, BIIUCAHHAs B TPEYTOJIBHUK 1




62

[Ipocreiimme 3ana4n Ha IOCTPOEHUE

63 [Ipocreiimue 3a1aun Ha TOCTPOSHUE

64 KonTtponsHas padora o Teme "OKpy)HOCTb U Kpyr. ['eomerpuueckue 1
noctpoeHus"

65 [ToBTOpenue u 00001IEHNE 3HAHUK OCHOBHBIX OHSATHIA U METO/IOB Kypca 7 1
KJ1acca

66 HroroBast koHTpoIbHAs paboTa 1

67 [ToBTOpenue u 0000IIeHNE 3HAHUH OCHOBHBIX TIOHSATHIA U METOJIOB Kypca 7 1
KJ1acca

68 [ToBTOpenue n 06001IeHNE 3HAHUI OCHOBHBIX MOHITUN 1 METOJIOB Kypca 7 1
KJ1acca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

KonuyectBo
Ne n/m Tema ypoka 4yacoB JarTa nzydyenus
Bcero

[Tapannenorpamm, €ro MprU3HaKu U CBOKWCTBA 1
[TapannenorpaMm, ero Npu3HaKU U CBOMCTBA

3 [Tapamnenorpamm, ero MpU3HaKH U CBOMCTBA

4 YacTHble caydyau napauiesorpaMMoB (IPSIMOYTOIbHUK, pOMO, KBaJpaT), UX 1
IPU3HAKU U CBOMCTBA

5 YacTtHble ciryyan napauieorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaIpar), ux 1
IIPU3HAKU U CBOMCTBA

6 YacTtHble ciyyau napamienorpaMMoB (IPSMOYToJbHUK, pOMO, KBaApaT), UX 1
IIPU3HAKU U CBOMCTBA

7 Tpanerus 1
PaBHOOOKas 1 IpsAIMOYTOJIbHAS TPAELIUU 1

9 PaBHOOOKas ¥ IpSIMOYTOJIbHAS TpaNeluu 1

10 MeTon ynBOeHHS MEIHaHBI 1

11 [lenTpanbHas cCUMMETpUs 1

12 KonTponbHas padora no teme "HeTblpEXyroabHUKT" 1

13 Teopema daneca 1 Teopema 0 MPOMOPIUOHANBHBIX OTpe3Kax 1

14 CpenHsist TMHUS TPEYroJbHUKA 1

15 Cpenssist TMHUSA TPEyrojJbHUKA 1

16 Tpanenus, e€ cpeaHss TUHUS 1

17 Tpanenus, e€ cpeaHss TUHAA 1

18 [IponopunoHabHbBIE OTPE3KU 1




19

IIponiopuroHanbHbIE OTPEZKU

1
20 LleHTp Macc B TpeyroJbHHUKE 1
21 [TooOHBIE TPEYTOIBHUKH 1
22 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
23 Tpu npusHaKa nMogo0us TPEYroJIbHUKOB 1
24 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB 1
25 Tpu npusHakKa nmogo0us TPEYroJIbHUKOB 1
26 [Ipumenenue mogo6us pu peIeHUH MPAKTUUECKUX 3a]a4 1
27 KonTponbhas pabota no teme "llogoOHbIe TpeyroapHUKH" 1
28 CoiicTBa momaael reoMeTpuIecKux Guryp 1
29 DopMmyIibl IS TUIOIIAAH TPEYTOJIbHUKA, TapauieiorpaMma 1
30 DopMyITBI IS IO TPEYTOIbHIKA, MTapajuieiorpaMmma 1
31 DopMmyIibl IS TUIOIIAAH TPEYTOJIbHUKA, TapauieiorpaMma 1
32 DopMyIibl TS TUIOIIAAN TPEYTOJIbHUKA, TTapajiejorpaMmma 1
33 dopMyIibl IS TUIOINAAHN TPEYToJbHUKA, TapauieorpaMma 1
34 Boruncnenue miomazieit cioxHbeIx Guryp 1
35 [Tnomanu ¢uryp Ha kieryaToit Oymare 1
36 [Tnomanu nono6HbIX puryp 1
37 [Tnomanu mogoOHBIX GUryp 1
38 3ana4yy ¢ IPaKTUYECKUM COIEPIKaHUEM 1
39 3amaun ¢ MPaKTHICCKUM COJIeP KaHUEeM 1
40 Pemrenue 3a1a4 ¢ TOMOIIBIO METO/1a BCIOMOTAaTebHON TUIOIIAAN 1
41 Kontponbnas pabora no teme "[lmomranp" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema [Tudaropa u e€ npumeHeHHE 1
44 Teopema [Iudaropa u e€ npumeHenue 1




45 Teopema [Iudaropa u e€ npumeHenue
46 Teopema [Tudaropa u e€ npuMeHeHHe
Onpeznenenne TPUTOHOMETPUIECKUX (PYHKITUI OCTPOTO yIiia MPSMOYTOJIBHOTO
47 TPEeYrojbHUKa, TPUTOHOMETPHUYECKHE COOTHOIICHUS B IPSIMOYTOJILHOM 1
TpPEeyrojabHUKe
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
51 KoHntpoinbhas pabora o teme "Teopema [Iudaropa n Hayaia TpuronomeTpun" 1
52 BrnucanHble ¥ IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOU 1
53 BrucanHble U IeHTpalibHbIC YIIIbI, YTOJI MEXKIY KacaTelbHOU U XOPI0i 1
94 BrnucanHble ¥ IEHTPaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOU 1
95 VYTIIbl MEXAY XOpAaMU U CEKYLTUMU 1
56 Vsl MeXAy XOpJlaMU U CEKYLITUMU 1
o7 BrnucanHble M ONMCaHHBIE YETHIPEXYTOJIBHUKH, UX ITPU3HAKU U CBOMCTBA 1
58 Brincannble 1 onucaHHbIE YETHIPEXYTOJIBHUKY, UX TIPU3HAKU U CBOMCTBA 1
59 Brincannplie u onMcaHHbBIE YETHIPEXYTOIBHUKH, X TIPU3HAKU M CBOMCTBA 1
60 [TpuMeHeHNEe CBOMCTB BIMCAHHBIX U ONMMCAHHBIX YETHIPEXYTOJIbHUKOB IPU 1
pELIEHUH T€OMETPHUECKUX 3a]a4
61 [IpumMeHeHwe CBOMCTB BIMCAHHBIX M OTMIMCAHHBIX YETHIPEXYTOILHUKOB MIPH 1
pEIIeHIH TEOMETPHUUECKUX 3a1a4
62 B3aumHOe pacronoxeHune IByX OKPYKHOCTEH, 00IIre KacaTeIbHbIS
63 Kacanue oxpyxHocTen
64 KonTponbhas pabota no teme "Yriibl B OKpY>KHOCTH. Briucanusie 1 onucaHHble 1
YETBIPEXyTOJIbHUKA"
65 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U § KJIacCOB, 000011IeHIEe 1

3HAHUH




[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 H § KJIacCOB, 000011IeHNE

66 N 1
3HAHHUI

67 Wrorosas KoHTpoJbHAS paboTa 1

68 HOBTOPGHI/IC OCHOBHBIX TTOHSTUH ¥ METOJIOB KYpCOB 7 U 8 KjaccoB, 00001IeH e 1
3HAHHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

KonuyectBo
Ne n/m Tema ypoka 4yacoB JaTa nzydyenus

Bcero
1 Onpenenenue TpuroHoMeTpuieckux GpyHkiuii yrios ot 0° mo 180° 1
2 DopMyIbl IPUBEICHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5) Teopema KOCHHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHycoB 1
8 Teopema cuHycOB 1
9 HaxoxneHue 1MH CTOPOH U BEJIMYUH YIJI0B TPEYTOJIbHUKOB 1
10 Pemenue TpeyroabHUKOB 1
11 Pemenne TpeyroibHUKOB 1
12 Pemenue TpeyroabHUKOB 1
13 Pemenue TpeyroabHUKOB 1
14 [IpakTHyeckoe MpUMEHEHNE TEOPEM CUHYCOB U KOCHHYCOB 1
15 [TpakTHyeckoe NpUMEHEHUE TEOPEM CHHYCOB U KOCUHYCOB 1
16 KonTponbnas pabora no teme "Perienne TpeyroibHUKOB" 1
17 [Tonsarue o npeoGpa3oBaHUM 1TO100US 1
18 COOTBETCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX QUTYD 1
19 CoOTBeTCTBEHHBIE HJIEMEHTHI MTOI00HBIX (UTYD 1
20 Teopema 0 Ipou3BEICHUH OTPE3KOB XOP/I, TEOPEMa O MTPOU3BEIACHUN OTPE3KOB 1

CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeabHO




Teopema 0 poOU3BECHUH OTPE3KOB XOP/, TEOPEMa O IIPOU3BEACHUH OTPE3KOB

2 CEeKyIIUX, TeOpeMa O KBaIpare KacaTeIbHOM 1

99 Teopema 0 pou3BeICHUH OTPE3KOB XOP/I, TEOPEMa O MIPOU3BEIACHUN OTPE3KOB 1
CEeKYIIHNX, TeOpeMa O KBaJipaTe KacaTeIbHOI

23 [IpumeneHne TeopeM B pEIICHHH T€OMETPUUECKHX 3a/1a4

24 [IpumeHeHre TeopeM B PELICHUH TeOMETPUYECKHX 3a7a4

25 [IpumeneHne TeopeM B pEIICHUH TeOMETPUUECKHX 3a/1a4

26 KonTponsHas padota o Teme "IIpeodbpazoBanue nonodus. Metpudeckue 1
COOTHOLLIEHUS B OKPYKHOCTH"

27 Omnpenenenne BeKTopoB. Ou3ndeckuii 1 TeOMETPHUYECKUN CMBICIT BEKTOPOB 1

28 Cro)xeHre ¥ BEIYUTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YUCIIO 1

29 CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1

30 Cro)xeHre ¥ BEIYUTaHHE BEKTOPOB, YMHOKECHUE BEKTOpA Ha YHCIIO 1

31 Pa3znosxeHne BEKTOpa 110 IByM HEKOJJIMHEAPHBIM BEKTOPAM 1

32 Koopaunats! BekTopa 1

33 CkansipHOE MTPOU3BEICHNE BEKTOPOB, €T0 MPUMEHEHHE Il HAXOXKACHUS JITHH U 1
yTJIOB

34 CkanspHoe Mpou3BeIeHNEe BEKTOPOB, €r0 MPUMEHEHHE JJIsl HaXOXKACHUS IUH U 1
yTJIOB

35 Pemienne 3agau ¢ noMoIbI0 BEKTOPOB 1

36 Pemenue 3a/1a4 ¢ MmoMoIs10 BEKTOPOB 1

37 [TpuMeHeHne BEKTOPOB IS PeLIeHUs 3a1a4y PU3UKU 1

38 KonTponbHas padota mo Teme "Bektopsr"” 1

39 JlexapToBbI KOOPAMHATEI TOUYEK Ha IIIOCKOCTH 1

40 YpaBHeHUE MPSIMOI 1

41 VYpaBHeHME NpsAMOi 1




42 YpaBHEHHE OKPYKHOCTU 1
43 Koopaunatsel Touek nepecedeHus: OKpY>KHOCTH U TIPAMOi 1
44 Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a]1a4, IPAKTUYECKUX 3a/1a4 1
45 Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3a]1a4, IPAKTUYECKUX 3a/1a4 1
46 Metoa KoopAMHAT NIPU PELICHUH T€OMETPUUECKUX 3ajjay, IPaKTUUECKUX 3a7a4 1
47 KonTtponshast padora no Teme "/lekapTOBBI KOOPAUHATHI HA TNIOCKOCTH" 1
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE X 3JIEMEHTOB 1
49 Yucrno wt. JlmiHa OKpy») KHOCTH 1
50 Yucno nt. JInrHa OKpy) KHOCTH 1
ol JlnnHa nyru OKpy>KHOCTH 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, ceKTopa, cerMmeHTa 1
54 [Tnomane kpyra, cekTopa, cCerMeHTa 1
55 [Tmomane kpyra, cekTopa, CerMeHTa 1
56 ITousiTHE O ABMXKEHUH ILUIOCKOCTHU 1
57 [TapamnensHbIN IEPEHOC, TOBOPOT 1
58 [TapannensHbIN IEPEHOC, TOBOPOT 1
59 [TapamienpHbI IEPEHOC, TOBOPOT 1
60 [TapanienbHbI TIepeHoc, TOBOPOT 1
61 ITpuMeHeHne ABMKEHNI IPU PEILICHUH 3a7a4 1
62 KonTponsHas pabora no temam "IIpaBuiibHble MHOTOYToJbHUKH. OKPYKHOCTb. 1
JIBrxeHuns miockocty"
63 [ToBTOpenue, 06o0IIeHNE, cUCTeMaTH3aIMs 3HaHui. M3mMepenue 1
reOMETPHUYECKUX BEIHYUH. TpeyroabHUKN
64 [ToBTOpenwue, 0600IIeHNE, cucTeMaTH3anus 3Hanui. [lapanensHbie u 1

HepIeHIUKYIISPHbIE MPSIMble




[ToBTopenue, 06o0IIeHNE, cucTeMaTH3alus 3HaHuH. OKPYKHOCTb U KPYT.

65 ['eomeTpHuueckme MOCTPOSHUsI. YTIIbI B OKPYKHOCTH 1
66 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3alMs 3HaHWH. BrincaHHbie U ONMcaHHbIC 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
67 HroroBast koHTpoIbHAs paboTa
68 [ToBTOpeHnue, 06001IeHNE, cCHCTEMAaTH3aIUs 3HAHU I
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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