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INIOACHUTEJ/IBHASA 3AIIMCKA

'eoMeTpus Kak OJIVH W3 OCHOBHBIX Pa3/le/ioB IKOLHONW MaTeMaTHKW, UMEFOIIUI CBOel T1eJTbi0 00eCTieunTh N3yUueHre CBOMCTB U pa3MepoB GUryp, ux
OTHOIIIEHUH 1 B3aMHOE PacIioyio’KeHne, OTIMPAeTCs Ha JIOTUYECKYT0, IoKa3aTeTbHYIO JTMHWI0. [[eHHOCTh M3y4YeHusl FeOMeTpPUY Ha YPOBHE OCHOBHOTO 0OIIeT0
00pa3oBaHusl 3aK/TFOUAETCS B TOM, UTO 00YUarOL[UICS YUUTCS TIPOBOAUTE I0Ka3aTeTbHbIe PACCYK/I€HUS], CTPOUTE JIOTUUECKHE YMO3aK/TFOUeHHs], J0Ka3bIBaTh
WCTUHHBIE YTBEP)KJEHUs W CTPOUTb KOHTPIIPUMEphI K JIOKHBIM, TIPOBOJUTEL PacCyKAeHHs «OT TPOTUBHOTO», OTJMYaTh CBOWCTBA OT IPU3HAKOB,
(hopmynpoBaTh 0OpaTHBIE YTBEPXKIEHKSI.

BTopoii uenbio n3yueHusi TeOMeTPUH SIBJISIETCS UCII0/Ib30BaHUe eé Kak MHCTPYMeHTa IpU pellleHHMU KaK MaTeMaTUyecKuX, Tak U MpakKTUUeCcKUX 3a7ay,
BCTPEUAIOIIUXCsl B PeasibHOM >Ku3HU. OOYYaroIuiics A0/DKeH HayUUThCsl OTNPeZe/IUTh reOMeTPUUeCcKyto (GUrypy, OMMCaTh CJIOBaMU AAHHBIA YepTEX WU
PUCYHOK, HAWTH TUIOIAZAb 3eMeJIbHOTO Y4acTKa, pacCuuTaTh HeoOXOJMMYHO /[JIMHY ONTOBOJIOKOHHOTO Kabenss wiu TpeOyeMble pa3Mepbl rapaka AJist
aBTOMOOM/ISI. DTOMY COOTBETCTBYET BTOpasi, BLIUMC/IUTE/bHAS JIMHUS B U3yUeHUH reoMeTpru. [1py pelieHnH 3a/1au MPaKTUUeCKOro XapakTepa 00yJaroLuicst
YUWTCSI CTPOUTH MaTeMaTH4eCKHe MOJ|e/d PealbHbIX JKU3HEeHHBIX CUTYaL[|l, TPOBOAUTD BEIUMC/IEHUS U OL|eHNBATh aleKBaTHOCTH [TOJIyUeHHOTO pe3yJ/IbTara.

KpaliHe Ba’KHO TIO/JUEPKUBAThL CBSI3M MEOMETPHU C JIPDYTMMH YUeOHBIMM MpeJMeTaMK, MOTUBUPOBATh MCIOJIh30BATh OMpeZie/ieHHs] TeOMeTPUUeCKUX
(Uryp Y TIOHATHH, /eMOHCTPUPOBATh TIPUMEHEHHE TO/yUEHHBIX YMEHWM B (GU3MKe W TeXHWKe. DTH CBs3W Haubosiee sIpKO BU/IHBI B TeMaX «BeKTOpbI»,
«TpuroHomeTpuueckrie COOTHOIIIeHHs», «MeTo KoopauHaT» U «Teopema [Tudaropa».

YueOHbIl Kypc «'eoMeTpHusi» BK/IIOYAET C/IeAYIONIME OCHOBHBIE pa3sfienibl cojiepykaHus: «I'eomerpudeckue (GUTypbl U UX CBOWCTBa», «VI3MepeHue
reoMeTPUUYECKUX BeTMUHH», «[IeKapTOBbl KOOPAWHATBI Ha MJIOCKOCTH», «BeKTOphI», «IBHXKEeHHsI TJIOCKOCTH», «IIpeobpa3oBaHus oAo0us».

Ha u3yuenue yue6Horo Kypca «['eomeTpusi» otBogutcs 204 yaca: B 7 Kimacce — 68 yacoB (2 uaca B Hefiestio), B 8 kiacce — 68 yacos (2 yaca B Hefesii0), B 9
Kacce — 68 yacoB (2 uaca B HeJie/0).

COJEPXAHUME OBYUEHHUSA
7 KITACC
HauanbHble oHATHS reoMeTpuu. Touka, npsiMasi, OTPe30K, Jay4. YTos. Buzsl yrioB. BepTukansHble U cMexXHbIe YIibl. buccekrpuca yrna. JlomaHas,
MHOTrOYTO/IbHUK. [1apaienbHOCTh U NeprieHAUKY/IIPHOCTD MPSIMBIX.
CummeTtpuuHblie ¢purypel. OCHOBHBIE CBOWMCTBA 0CeBOW CMMMeTpuH. [IprMepsl CHUMMETPHH B OKPY KaroLl[eM MUpe.
OCHOBHBIE TTOCTPOEHHUSI C TIOMOIILIO LIUPKYJIS U JIMHeHKU. TpeyronbHUK. BricoTa, MeinaHa, OMCCeKTprca, UX CBOKCTBA.
PaBHOOe/[peHHBIN 1 PaBHOCTOPOHHHW TPEYTro/IbHUKW. HepaBeHCTBO TpeyroJyibHUKa.
CBoticTBa ¥ IPU3HAKK paBHOOEJPEHHOr0 TPeyro/ibHUKA. [Ipr3HaKy paBeHCTBa TPEYTrOJIbHUKOB.
CaoiicTBa U NPY3HAaKK apasulesibHbIX MpsiMbIX. CyMMa YIJIOB TPeyro/ibHUKa. BHelHYe yI/ibl TpeyroyibHUKa.
[TpsiMoyro/ibHBI TpeyronbHUK. CBOMCTBO MejuaHbl IIPSMOYrOJIbHOIO TpPEeYyrojbHUKA, IPOBEJEHHOM K ruroTeHy3e. IIpusHaku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYro/bHUKOB. [IpSIMOYTo/ibHbIN TPeyro/bHUK C yriioM B 30°.
HepaBeHcTBa B reoMeTpuu: HepaBeHCTBO TPEYTroJIbHUKA, HePaBeHCTBO O J/IMHe JIOMaHOMW, TeopeMa 0 O0sIbIieM yrJie U Gosblileii CTOpOHe TPeyro/bHUKA.
[NepnieH UKy /ISP U HAK/IOHHASI.
I'eomeTpuueckoe MecTo ToueK. brccekTprca yrya u cepeJUHHbBIN NepreHAUKYIIp K OTPe3Ky Kak reoMeTpruuecKre MecTa TO4ek.



OKPY)KHOCTI: " KpyT, XopJda U AUAMETD, UX cBoiicTBa. B3anmHoe PacriojioKeHne OKPY>XHOCTU U HpHMOﬁ. KacarenbHast u CeKylllasA K OKPY>KHOCTH.
OKPy')KHOCTb, BIIMCaHHas B yroJi. BrivicanHas ¥ onrcaHHast OKPY>XHOCTHU TPeyroJIbHHKA.
8 KITIACC

YeTpIpéxyrosibHUKH. [lapasieniorpaMm, ero Mpu3Hakd W CBOWMCTBA. YacTHble Caydad TapajsienorpaMMoB (TPSIMOYTOMBbHUK, POoMO, KBagpar), ux
TIPU3HAKU ¥ CBOMCTBA. Tparierusi, paBHOOOKasi TparieLyisi, eé CBOMCTBA U MpU3HaKU. [IpsMoyrobHast Tparewysl.

Mertop yaBoenust MeguaHsbl. LleHTpanbHas cummeTpusi. Teopema @aseca ¥ TeopeMa O TIPONOPLIMOHA/IBHBIX OTPe3Kax.

CpezH1e IMHUM TPeyroJIbHUKA U Tparenuu. LleHTp macc TpeyrosbHuKa.

[Togo6ue TpeyronbHUKOB, Ko3hdureHT noqobus. IpusHaku nojo0us TpeyroJbHUKOB. [IpuMeHeHre 1o[00us TIPU PeIieHHUH MTPAKTUUYeCKUX 3a71ad.

CBoiicTBa romaziedl reomeTprueckux ¢puryp. @opmysisl 1S IO TPEYTo/ILHUKA, TapasuiesiorpaMmMa, pomba u Tpareryi. OTHOIIIeHHUe TIoNIa e
no/[00HBIX GUTYP.

Berumcrienye mioniajiei TpeyroibHAKOB 1 MHOTOYTOJILHUKOB Ha K/IeTUaTou Oymare.

Teopema [udaropa. [IpumeHeHne Teopembl [Tudaropa npy pellieHUH MPaKTUYECKUX 3a/au.

CHHYC, KOCHHYC, TaHI'eHC OCTpPOro yIJjla MNpsSIMOYTO/IbHOIO TpeyrojbHuKa. OCHOBHOe TPUIOHOMETPUUYECKOe TOXAeCTBO. TpUroHomMeTprhuecKue
¢dynkuum yrios B 30, 45 u 60°.

BrivicanHble U IleHTpa/bHble YI/bI, YTOJ MeXAy KacaTelbHOM M XOpJAOW. YT/Ibl MeXAy XOpAaMHd M CeKylMMHU. BrucaHHble W OMMCaHHbIe
YeThIPEXYTO/IbHUKK. B3auMHOe pacriosio)keHHe IByX OKpy>KHOcTel. KacaHue okpykHocTel. OO1iyie KacaTe/lbHbIe K IBYM OKPYKHOCTSIM.

9 KVIACC

CuHyc, KOCHHYC, TaHreHC yrioB oT 0 o 180°. OcHOBHOe TPUTOHOMETPHUYECKOe TOXKAeCTBO. POpMyJIbl IPHUBELEHUS.

PelieHue Tpeyro/ibHUKOB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PellieH1e MpakTUYeCKUX 3a/iay C UCI0/Ib30BaHHUEM TeOpeMbl KOCHHYCOB U TeOpEMbI
CUHYCOB.

[Tpeo6pa3oBanue mozio6us. [Too06re cOOTBETCTBEHHBIX 3/IEMEHTOB.

Teopema 0 pon3BeJleHUM OTPE3KOB XOP[, TEOPEMBI O IIPOU3Be/leHUN OTPe3KOB CEeKYIIMX, TeopeMa 0 KBaJpaTe KacaTe/bHOM.

Bexrop, gnvHa (MOZy/ib) BeKTOpa, COHAlpaB/leHHble BEKTOPhBI, IIPOTHUBOIOJIOKHO HarpaB/ieHHble BEKTODBI, KO/JIMHEAPHOCTb BEKTOPOB, PaBEHCTBO
BeKTOPOB, Ollepaliiy HaJ, BeKTopaMH. PasiokeHue BeKTOpa I10 [BYM HeKOJ/UIMHeapHbIM BeKTopaM. KoopzuHatel BekTopa. CKassipHOe Npou3BefeHHe
BEKTOPOB, IpUMeHeHHe /11 HaXOKJeHUs AJIMH U YTJIOB.

[lexapToBBI KOOpPAWHATHI Ha MJIOCKOCTH. Y paBHEHUs NIPSIMOI U OKPY’KHOCTH B KOOpAWHATAaX, [TepeceueHre OKPY>KHOCTel U NpsAMbIX. MeTo/, KoOpAWHAT
Y ero NpuMeHeHue.

IIpaBUIbHBIE MHOTOYTO/IBHUKM. [IiHa OKPY>KHOCTH. I'pajgycHast ¥ pajvaHHas Mepa yria, BBIUMCAeHHe JJIMH OYT OKpy)kHocTel. Ilnomiage Kpyra,
CEeKTOpa, CerMeHTa.

[BrKeHUsI TVIOCKOCTH ¥ BHYTPeHHUe CUMMeTprH (Guryp (s/eMeHTapHble rpeAcTaBrieHusi). [lapasuiensHeiii mepeHoc. I1oBopoT.

INITAHUPYEMBIE PE3YJ/IbTATBI OCBOEHHSA IIPOI'PAMMbBI YYEBHOI'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHNA



JIMHHOCTHBIE PE3YJ/IBTATBI

JIMYHOCTHBIE pe3y/IbTaThl OCBOEHUS MPOTrpaMMbl yuebHOTro Kypca «I'eoMeTpusi» XapaKTepu3yITCs:

1) naTpuoTHYeCcKoe BOCIHTAHUe:

TMpOsIB/IEHeM MHTepeca K MPOILLJIOMY ¥ HAaCTOSILLIEMY POCCUMCKONM MaTeMaTHKH, LIeHHOCTHBIM OTHOLLEHVEM K IOCTH)KeHUSIM POCCUHCKIX MaTeMaTHKOB
Y POCCUICKOM MaTeMaTHUeCKOM IIKOJIbI, K UCIO/Ib30BaHHUIO STUX [JOCTH)KeHUN B IPYTHUX HayKax M MPHUKIaAHbIX cdepax;

2) rpak/JaHCKOe U JyXOBHO-HPaBCTBeHHOE BOCIIUTAaHHUe:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTeH Tpak/jaHWHA M peai3alii ero MpaB, Mpe/iCTaB/IeHeM O MaTeMaTHUeCKUX OCHOBaX ()yHKLIMOHUPOBAHMUS
Pa3MYHBIX CTPYKTYP, SIBI€HWH, MPOLeAyp I'PakAaHCKOro obiecTBa (Hampumep, BBIOODBI, OMPOCHI), TOTOBHOCTBIO K OOCY’KAEHHIO 3TUUYeCKUX Tpobsiem,
CBSI3aHHBIX C [IPAKTUYECKUM IIPUMeHeHreM JOCTKeHUH HayKu, 0CO3HaHHUEeM BaXXKHOCTH MOPa/bHO-3THYEeCKHX MIPUHLIUIIOB B JlesATe/IbHOCTU yUEHOro;

3) TpyAOBOe BoCIIUTaHHeE:

YCTAHOBKOM Ha aKTMBHOE yuyacTHe B pellleHUM [PaKTUYeCKHX 3a/au MaTeMaTUuecKol HarpaB/lIeHHOCTH, OCO3HaHMeM Ba)KHOCTHM MaTeMaTU4yecKOro
oOpa3oBaHys Ha MPOTSHKEHUU BCel >KU3HU /I yCIelTHOW NpodeCcCHOHaMbHOM /1esITe/IbHOCTH U pa3BUTHEM HeoOXOJUMbIX YMeHHUH, 0CO3HaHHBIM BbIOOPOM U
NIOCTPOEHHEM MH/MBH/lyalbHON TpaeKTOpUM 00pa3oBaHuUsl U )KU3HEHHbIX IJIAHOB C yUETOM JIMUHBIX MHTEPeCcoB U 0011{eCTBEHHBIX TOTpeOHOCTel;

4) scTeTHUeCcKOe BOCIIUTaHHEe:

CMOCOOHOCTBIO K 3MOL[MOHA/ILHOMY U 3CTeTUYECKOMY BOCIIPUSITHIO MaTeMaTHUeCKUX OOBEKTOB, 3a/jau, PeIleHWH, pacCyXJeHUH, YMEHUIO BUIETh
MaTeMaTH4yecKre 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IleHHOCTH Hay4YHOr0 MO3HaHMA:

OpUeHTaIel B [1eaTeTbHOCTH Ha COBPEMEHHYI0 CHCTeMY HayUHBIX Mpe/CTaB/IeHHi 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeI0BeKa, MPUPO/IBI U
o01ecTBa, TOHUMaHMEM MaTeMaTHUeCKOW HayKH KakK C(epbl uesioBeUeCcKol /1esTeIbHOCTH, ITArloB e€ Pa3BUTHS U 3HAYMMOCTH JI/Is Pa3BUTHS LIBU/H3ALIHH,
OBJIa/leHUEeM s13bIKOM MaTeMaTHKH U MaTeMaTHyeCcKoU Ky/IbTypoii Kak CpeiICTBOM [103HAHKSI MUPa, OBJIa/leHHeM MPOCTeHIIMMY HaBbIKaM1 UCC/le/l0BaTebCKOM
JlesITe/IbHOCTHY;

6) pusnueckoe Bocuranue, GopMHpPOBaHHe KYy/IbTYPbI 3/[0POBbSI U SMOIL[OHA/ILHOT'0 0/1arono/Tyums:

TOTOBHOCTBIO TIPUMEHSITh MaTeMaTHyeckve 3HaHMs B HHTepecax CBOEro 370pOBbs, BefleHHsl 3[0poBoro obpasa >XHU3HH (37[0pOBOe IUTaHHUe,
cbaslaHCMpOBaHHBIN PEKUM 3aHSATUI U OT/bIXa, peryssipHas (pu3nueckasi akTUBHOCTb), ChOPMUPOBAaHHOCThIO HaBbIKa peduieKcHy, IpU3HaHUeM CBOETo IpaBa
Ha OIIMOKY U TaKOro >Ke 1paBa Jpyroro yeaoBeka;

7) 3K0/10rHYecKoe BOCIIUTaHHe:

OpUeHTaIiel Ha IPUMeHeHHe MaTeMaTUIeCKUX 3HaHWUH [Iis pellieHus 3a/lau B 00/1aCTH COXPaHHOCTH OKPY>KaroLlel Cpe/ibl, TVIaHUPOBAHUS TIOCTYTTKOB
Y OLIEHKH WX BO3MOYKHBIX TIOC/I/ICTBUH [I71s1 OKPY>Katollield Cpe/ibl, 0CO3HaHWeM IJ/100a/bHOT0O XapaKTepa KOJ0THUYeCKUX MpobJieM U MyTel ux pelieHus;

8) aganTanusa K U3SMeHAIMMCS YCJIOBUSM COI{HATIbHOM ¥ IPUPOJHOM Cpe/bl:

TOTOBHOCTHIO K /IeHICTBUSIM B YC/IOBUSIX HEOTIpe/e/IEHHOCTH, TIOBBILIEHUIO YPOBHS CBOeil KOMITIETEHTHOCTH Yepe3 MPaKTUUYeCKYIO AesiTe/IbHOCTb, B TOM
Yicsie yMeHHe YUUThCS Y JPYTHX JIFo/iel, MprobpeTaTh B COBMECTHOM JIesiTe/IbHOCTY HOBBIE 3HaHWSI, HABBIKM Y KOMITETEeHIIUH 13 OTbITa JIPYTHX;

HeoOX0IMMOCTEIO B ()OPMHPOBAHHMY HOBBIX 3HAaHHM, B TOM uuc/e (GopMy/IupoBaTh WJeH, TIOHSATHS, TUIIOTe3bl 00 00BeKTaxX U SIBIEHUSIX, B TOM UHC/Ie
paHee HeHM3BECTHBIX, 0CO3HABaTh Ae(HULIMTHI COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTeH, IIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAL[MIO, BOCIIPUHHMMATh CTPECCOBYIO CHUTYAL[MI0O KaK BbI30B, TpeOyIOIMii KOHTPMEp, KOPPeKTUPOBaTh
MpYHUMaeMble pellieHus U JieicTBuUs, (OpMy/IMPOBaTh U OL|eHWBaTh PUCKU U 110C/Ie/ICTBUSI, (JOPMHPOBATH OIIBIT.



METAIIPEJMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/bHBIE YHHuBEepCa/IbHbIE yqeﬁm.le AEﬁCTBHH

Ba3oBble jiornueckue AeiCcTBUA:

BBISIB/IATh U XapaKTepU30BaTh CYI[eCTBEHHbIE NMPU3HAKK MaTeMaTHUeCKUX OOBEKTOB, IMOHSTHUM, OTHOIIEHUH MeXy TOHSTHUSIMH, (pOpMyIUpOBaTh
OoTIpe/ie/ieHysI TIOHSITHH, yCTaHaB/IMBATh CYIIeCTBeHHBIN PU3HAK KlacCH(UKaIy, OCHOBaHWUS /151 0000IeHNsI ¥ CPaBHEHWs, KpUTEPUH TIPOBOJUIMOTO
aHa/M3a;

BOCIIPUHMMATh, ()OPMYJIPOBATh ¥ NPe0Opa30BbIBaTh CYKAEHHS: YTBepAUTeNbHbIe U OTPHLIaTeIbHbIe, eJMHAYHbIe, YaCTHBIE U 00I11e, YCIOBHEIE;
BBISIB/IATH MaTeMaTHuecKhe 3aKOHOMEPHOCTH, B3aMOCBSI3M W NPOTHBOpeursi B (hakTax, JAaHHBIX, HAOMIOZEHUSX U YTBEpP)KIEHHSX, Tpejararhb
KPUTEpUY /1711 BbISIB/IEHUSI 3aKOHOMEPHOCTel U NPOTHBOpeYni;

JleN1aThb BbIBOZBI C MCII0/Ib30BaHKEM 3aKOHOB JIOTHKY, [ie[yKTUBHBIX U UHAYKTUBHbBIX yMO3aK/IIOUeHNH, yMO3aK/II0ueHl 10 aHal0r1y;

pa3buparh JoKas3aTesbCTBAa MaTeMaTUYeCKUX YTBeP)K/eHHi (TIpsiMble M OT IIPOTUBHOIO), TPOBOZANTb CAMOCTOSITE/IbHO HEC/IOXKHbIE /l0Ka3aTeIbCTBa
MaTeMaTHuecKrx (hakToB, BbICTPaUBaTh apryMeHTal1I0, IPUBO/ANTL IPUMePhl M KOHTPIIPUMepbl, 000CHOBBIBATH COOCTBEHHbBIE PACCY K eHus;
BLIOMpaTh crocob pelleHyst yueOHOHM 3ajjaud (CpaBHUBATh HECKO/IBLKO BapUaHTOB pelleHWs, BbIOWpATh Haubosiee MOAXOAAMMNA C YUYETOM
CaMOCTOATe/TbHO BbIJe/IeHHBIX KPUTEPHEB).

Ba3oBrbIe uccie0BaTeIbCKHE JeHCTBHS:

WCII0/Th30BaTh BOMPOCHI KaK MCC/Ie0BATe/LCKUN WHCTPYMEHT TMO3HaHUs, (hOpMy/MpoBaTh BOTPOCHI, (PUKCHPYIOI[He TPOTHBOpeure, rpobiemy,
CaMOCTOSITE/TbHO YCTaHAB/IMBaTh UCKOMOE U JJaHHOe, () OPMHUPOBATh TUIOTe3Y, apIrYMEHTUPOBAThH CBOIO TIO3ULIMIO, MHEHHE;

MPOBOJWTD M0 CAMOCTOSITEJILHO COCTaBJIEHHOMY I/1aHy HECJIOKHbINM 3KCIIEPUMEHT, HeOO/IbIIoe UCC/Ie0BaHe TI0 YCTAaHOBIEHUIO 0COOEHHOCTEH
MaTeMaTHUeCKOT0 00BeKTa, 3aBUCUMOCTEN 00BEKTOB MeX/ly CoOOW;

CaMOoCTOsITeNIbHO (OPMYJTUPOBATh 0000IIEHNs U BBIBO/IBI TIO Pe3y/bTaTaM MPOBeJEHHOr0 Hab/II0/IeHs1, KCC/Ie[JOBaHusl, OLIeHUBATh JOCTOBEPHOCTD
MOJTyYeHHBIX Pe3y/IbTaTOB, BEIBOJIOB U 0000ITIeHNH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TakKe BbIIBUraTh MPEJTI0/IOKEHHS O ero Pa3BUTHUHU B HOBBIX YC/IOBUSIX.

Pab6ora c undopmaruei:

BBISIB/IATH HEJOCTATOYHOCTh U U30BITOUHOCTb MH(GOPMALMH, JAHHBIX, HEOOXOAUMBIX /Il PEILIeHUs 3aJauM;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETHPOBATL MH(MOPMALHIO Pa3/TMUHbIX BUJOB U (OPM Tpe/ICTaB/IeHHS;

BbIOMpaTe (opMy TIpeAcTaB/eHHs HWHGOPMALMH W WIIIOCTPUPOBATh pelllaeMble 3aJaud CXeMaMH, AuarpaMMaMH, WHOM Trpadukod U HX
KOMOUHALIVSIMU;

OLIEHMBATh HAJEKHOCTh MH(MOPMAILUH TI0 KPUTEPHUSM, TIPeZJIOXKEHHBIM YUMTEeM WM ChOPMYIHPOBAaHHBIM CAMOCTOSITE/THHO.

KoMMyHHUKaTHBHbIe YHUBEpCa/IbHbIe yueOHbIe JeliCTBHA:

BOCIIPUHUMATh U (POPMYJTUPOBATL CY)XX/€HWsSI B COOTBETCTBUU C YC/IOBHSIMU U 1IeISIMU OOII[eHUs, SICHO, TOYHO, FPAMOTHO BbIPa)KaThb CBOIO TOUKY
3pEeHUs B YCTHBIX M TMCbMEHHBIX TEKCTAX, /laBaTh MOSCHEHHS 110 X0y PeIlleHus 3a/Jaul, KOMMEHTHPOBATh MOJTyUeHHbBIN pe3y/bTar;

B X0/1e 00CYX/IeHUs 33/]aBaTh BOMIPOCHI TI0 CYI[eCTBY 00CYX/[aeMOM TeMbI, TPO0O/IEMBI, peIllaeMOU 3a/Iaun, BLICKA3bIBATh U/EH, Halle/IeHHbIe Ha ITOMCK
pellleHys], COTIOCTABJISATh CBOW CY>KIEHUS C CYXK/IeHUSIMU [[PYTHUX YYaCTHUKOB JTUAJIora, 0OHapy>KUBaTh pa3/IMuMe W CXO/ICTBO TO3UIUH, B KOPPEKTHOU
tdhopme dopmyaMpoBaTh pa3HOIIacKsl, CBOW BO3PaKeHMUS;



TIPe/ICTaB/ISITh Pe3y/IbTaThl PeLIeHUsT 3aaut, IKCIIePUMEHTa, UCCIIe[JOBaHus], TIPOEKTA, CAMOCTOSITE/ILHO BHIOMPATh (POPMAT BBICTYILIEHUS C YUETOM
3a/1a4 Tpe3eHTalK 1 0COOEHHOCTeH ayJUuTOPUH;

MOHUMATh U UCII0/Tb30BaTh MPEUMYIIIECTBA KOMAHAHON U WHAUBU/YaTbHOW pabOThI TIPU PellieHHH yueOHbIX MaTeEMaTHUECKUX 3a/1ay;

MPUHUMATh 1[e/lb COBMECTHOH [esITe/IbHOCTH, M/IaHUPOBaTh OPraHW3al[MI0 COBMECTHOW paboThl, pacrpefensTh BHAbI paboT, [OroBapHUBaThCH,
00Cy>K1aTh TIPOLIECC U Pe3y/IbTaT paboThl, 06001aTh MHEHHsST HECKOIbKUX JTIO/IeH;

y4acTBOBaTh B IPYMMOBLIX hopMax paboThl (06CyKAeHusi, 0OMEH MHEHHSIMH, MO3TOBbIE LITYPMbI U JPYTHE), BBITIOIHSATH CBOIO UacTb PaboThI U
KOOD/IMHUPOBAaTh CBOU JAEHCTBUSI C JPYTMMU UYeHaMM KOMaH/bl, OL|eHWBAaTh KauecTBO CBOEro BK/IaJa B OOLMH TPOAYKT MO KPUTEPHSM,
copMyIMpOBaHHBIM yYaCTHHUKAaMU B3aUMO/IEHCTBUSI.

PeryisiTUBHbIe YHUBepCa/IbHbIE YueOHbIe /|efiCTBUSA

Camoopranuszanus:

CaMOCTOSITe/TbHO COCTABJIATh TJIaH, aJTOPUTM pellleHus 3aZiaudl (WK ero 4acTh), BRIOMpaTh Croco0 pelieHus ¢ YYETOM UMERI[UXCSl PeCYyPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh M KOPPEKTHPOBAaTh BapHUaHTHI PellleHrH C yUéTOM HOBOUM MH(pOPMAILUH.

CaMOKOHTPO/Ib, SMOI[HOHA/IbHBIN UHTE/VIeKT:

B/aJleTh criocobamy caMoIpoBepKU, CAMOKOHTPO/ISI TIpoLiecca U pe3yJibTara pellleHHs MaTeMaTUYeCKoH 3a/jauli;

Npe/IBU/IETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTB IPY PeLleH|H 3a/Jauk, BHOCUTb KOPPEKTHUBBI B /1eSITe/IbHOCTb Ha OCHOBE HOBBIX 00CTOSITE/THCTB,
HaliZIeHHbIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLIeHMBATh COOTBETCTBHE pe3yJbTaTa [esTeTbHOCTH MOCTaB/IeHHOH L[eJTH U YC/IOBUSIM, OOBSICHATD TIPUUMHBI JOCTYDKEHHSI WK He/IOCTYDKEeHUs LeJTH,
HaXOZWTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJ/IbTATBI

K xoH1ly 00yueHust B 7 K/acce 00yyaroiuiics OMyuuT ciieyIolye rpeiMeTHbIe pe3y/bTaThl:
Pacrio3HaBaTh M3yueHHble reoMeTpruyueckre GUIyphl, onpejessiTh X B3aUMHOe pacIoyo)KeHre, u3o00pakaTb reoMeTpryeckre GUrypbl, BbIIOIHITH

UepTeXXu 0 yCJIOBHIO 3a/idUn. I/I3MepHT]> JINHEMHbBIE U yrjioBbl€ BEJINMYKWHBI. PemiaThb 3daa4¥ Ha BbIYHC/IEHHWE [JIMH OTPE3KOB U BE€/IMUKH YTJIOB.

,HEJ'I(:IT]) FPY6YIO OLIEHKY JINHEHHBIX U YTJIOBBIX BEJ/IMUMH TIpEIMETOB B peaﬂbHOﬁ JKW3HH, pa3MepoOB MPUPOAHBIX 00LexkToB. Pa3nmuuarh pa3MephbI 3TUX

00BLeKTOB I10 MOopsAAKY Be/IMUKHBI.

CTpoUWTh UepTeXu K reOMeTpUUeCKUM 3afiauaMm.

[Monb30BaThCS NIPHU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, MCII0/Ib30BaTh TIPU3HAKY M CBOMCTBA paBHOOEJPeHHBIX TPEYTObHUKOB MPY PeLlIeHrH 3a/au.
IIpoBOAWTE IOTMYeCKUe PacCyKeHUs C UCTI0/Ib30BaHNeM T'eOMEeTPUYECKHX TEOPEeM.

[MTonb3oBaThCsl MpPU3HAKAMK PABEHCTBA IPSMOYTOJIBHBIX TPEyTrO/IbHUKOB, CBOWCTBOM MeZMaHbl, NMPOBEJEHHOM K THIOTeHYy3e MPsSIMOYToJbHOTO

TpeyroJibHUKa, B pellieHny reoMeTprUUecKux 3azad.

OrmpefiensTh Mapasuie/IbHOCTh MPSIMBIX C TIOMOLIBIO YTJIOB, KOTOPble 00pa3yeT ¢ HUMHU ceKyiasi. OrpeZiensTs Mmapauie/lbHOCTh MPSIMBIX C TTOMOILIBIO

pPaBeHCTBA PACCTOSIHUN OT TOUEK OJJHOM TPSIMOIi /10 TOUeK APYTow MpsiMou.

Pemats 3afjaun Ha KieTuaToii Oymare.



[TpoBOAUTE BBIUMC/IEHUS W HAXO[WUTh UWC/IOBble M OyKBeHHble 3HaueHHsl YIJIOB B reOMeTpPUYeCKMX 3aflayax C HCI0JIb30BaHUEM CYMMbI YIJIOB
TPEeyro/IbHUKOB U MHOTOYT0JIbHUKOB, CBOMCTB yIJ/I0B, 00pa30BaHHBIX IPU [lepeceyeHNH JBYX Napasule/ibHbIX MPSIMBbIX CeKylieil. PeliaTh MpakTuueckye 3aaun
Ha Haxo’KJeHue yTI0B.

Bnajerb TOHSTHEM TreOMeTpUUYecKoro MecTa TOdeK. YMeThb OrfpefeNisiTb OMCCeKTPUCY yIjla U CepeJUHHBLIM TIepreHAVKY/ssp K OTpe3Ky Kak
reoMeTpUYyecKre MecTa TOUeK.

®DopMyMpoBaTh OTpeiesieHHsl OKPYKHOCTH U KpyTa, XOp/AbI U luameTpa OKPY>KHOCTH, MO/Ib30BaThCSl UX CBOMCTBAMU. Y MeThb MPUMEHSITh 3TH CBOMCTBA
TIpU pellleHnH 3a/ay.

BrazeTh OHATHEM OMMCAHHOM OKOJIO TPeyToIbHUKA OKPY>KHOCTH, YMETb HaXOJUTh eé 1jeHTp. [10/1b30BaThCst pakTaMy O TOM, UTO OMCCEKTPUCHI YTJIOB
TpeyroJibHUKa [lepeceKarTcs B OHOM TOUKe, U O TOM, UTO CepeJJUHHbIe TiepIeH/MKY/Ispbl K CTOPOHAM TPeyroJibHUKa IIepeceKaroTcs B OJHOM TOUKe.

BnazeTb noHsTHEM KacaTebHOM K OKPY)KHOCTH, I0/Ib30BaThCsl TeOpeMOoil 0 MepIieHJUKY/ISIPHOCTU KacaTelbHOW U paZinyca, NPoBeEHHOIO K TOUKe
KacaHusl.

[Tonb30BaThCS MPOCTEMIIMMY T'eOMeTPUYeCKMMU HepaBeHCTBaMU, IIOHMMaTh UX NPAKTUYeCKHUH CMBICIL.

[TpoBOAUTE OCHOBHBIE reOMeTprUeCcKHe IIOCTPOEHUs C IIOMOLbI0 LIUPKYJISL U JIMHEHKY.

K koH1ly 00yueHus B 8 K/acce o0yuaroiuiics OMyuuT ciiefjytolye rpeiMeTHble pe3y/ibTaThl:

Pacrno3HaBaTh OCHOBHbBIE BUbI UETHIPEXYTO/ILHUKOB, UX 3/IEMEHTHI, TI0JIb30BaThCS KX CBOMCTBAMMU TPU pellieHUU reOMeTpUUYecKuX 3ajau.

[IprMeHATEL CBOKCTBA TOUKM IepeceueHHs MeJliaH TpeyroybHYKA (LJeHTpa MacC) B pellieH!H 3a/ay.

Bnajetb moHsTHEM cpeAHell JIMHUM TPEYrojbHWKA W TpareLuy, NPUMeHsTh MX CBOWCTBA TPU PelLleHHH reoMeTpuuecKux 3azay. [10/b30BaThCst
Teopemoi Paseca ¥ TeOpeMOoii 0 MPONOPLIMOHA/IBHBIX OTpe3KaXx, MPUMEHSTh UX JI/1S1 pellleHrs] MpaKTHUYeCKUX 3aZau.

[TpruMeHSTh MPU3HAKK MOA00MS TPEYTOJIbHUKOB B PeIlIeHNH reOMeTPHUeCKHX 3a/1av.

[Monb3oBaTtbest Teopemoii [Tudaropa Asisi pellieHrs reOMETPUUECKUX W MPAKTUYeCKUX 3afay. CTpOUTh MaTeMaTHUYeCcKylO0 MOJeNb B MPaKTUUYeCKUX
3a/layax, CaMOCTOSITe/IbHO Jle/1aTh YepTéXK U HaXOJUTb COOTBETCTBYIOLL{ME JIUHBI.

BnazieTb NOHATUAMU CHHYCA, KOCHHYCA U TaHI'eHCA OCTPOro yrja NpsIMOYrojbHOTO TpeyrojbHUKA. [10/1b30BaThCsl 3TUMU HOHSITUSMU [JIs1 pellleHUs
MpaKTUYecKuX 3aziad.

BeruncsisaTh (pasnuyHbIMU crioco6amMu) TUIoLiab TPeyroabHUKA U TUIOLIaIM MHOTOYTOJIbHBIX GUTYD (TI0/IB3YSICh, IZie He00X0UMO, KalbKy/ISITOPOM).
[TprMeHATE Mo/lyueHHble YMeHUs B IPaKTUUECKUX 3a/avax.

BnajeTs NOHATUAMU BIMCAHHOIO U LJeHTPaJbHOIO yIVIa, UCII0/b30BaTh TeOpeMbl O BIIMCAHHBIX YIJaX, yIjax MeX[y X0opJaMmHy (CeKylMMU) U yrie
MeX/ly KacaTerbHOM U XOP/I0i MPpU pellleHuH reoOMeTpUUecKrX 3aad.

BrafieTh MOHATHEM OMMCAHHOTO UETHIPEXYTO/IbHUKA, IPUMEHSATh CBOMCTBA ONMHMCAHHOTO YeThIPEXYTOIbHYKA MPU pellieHuH 3a/ay.

IIpyMeHAThL MoJydyeHHble 3HAHUSA Ha TNPaKTHKe — CTPOWMTh MaTeMaThuyeckKue MoJend [/ 3a/au peanbHOM >KU3HU M MPOBOJUTH COOTBETCTBYIOLL{ME
BBIUMC/IEHUS] C IPUMEHEHUEM T0/[00MsT M TPUTOHOMETPUH (TT0/Tb3YSICh, Tje He0OX0IUMO, KabKY/ISITOPOM).

K koHIy 00yueHust B 9 K/aacce 00yyaroIUics TOMyUHT CJieJyIOIIMe peIMeTHbIe Pe3y/IbTaThl:

3HaTb TPUrOHOMeTpUYecKre QYHKIMUA OCTPBIX YIJIOB, HAXOJUTb C UX MOMOLBI0 Pa3/IMuHbIe 37IeMeHThI MPSMOYT0/ILHOIO TPeyro/ibHUKA («perleHue
TMIPSIMOYTOJIBHBIX TPEYTO/IbHUKOB» ). HaxoauTh (C TOMOIBIO Ka/IbKY/IITOPA) AJIMHBI U YTJIBI [/1s1 HeTaO/IMUHBIX 3HAYeHHH.

[Tonb3oBaThcst  ¢GoOpMy/saMu TIPUBEEHUST W OCHOBHBIM TPUTOHOMETDUYECKUM TOXKIECTBOM [i/Ii HaXOX/EeHWsl COOTHOLIEHUH Mexay
TPUrOHOMETPUUECKUMH BeIMUMHAMU.

Vicrionb30BaTh TEOpeMbl CHHYCOB M KOCUHYCOB JI/Is1 HAXO)KJ,eHHUs1 Pa3/IMUHbIX 371eMeHTOB TPeYro/lbHUKA («pellleHre TPeyroJbHUKOB» ), IPUMEeHSITh UX
TIpY pellleHnH reoMeTpUYeCcKUX 3a/au.



BnazeTs noHATHsIMU ITpeoOpa3oBaHys 11000151, COOTBETCTBEHHBIX /1eMeHTOB MoZA00HbIX Guryp. [Tonb3oBaThcs cBocTBaMY MoZ061s POK3BOJILHBIX
¢buryp, yMeTb BEIUMC/IATh JI/IMHBI M HAXOAUTD YTJIbl ¥ TO00HBIX GUryp. [IpuMeHsTH cBOMCTBa TOA00MS B IPAaKTUUECKUX 3a/jauax. ¥ MeTb IPUBOUTD ITPUMepbI
Mo/J00HBIX GUTYD B OKPY>KaloIeM MUPe.

[MTonb30BaThECS TEOpeMaMHU O TIPOU3BeleHNH OTPe3KOB XOPJ, O TIPOU3BeJeHnH OTPe3KOB CEeKYILUX, O KBajipaTe KacaTeJbHOH.

[Tonb30BaTECS BEKTOPaMH, MIOHUMaTh UX FeOMeTPUYeCcKUd 1 (pr3ndecKrii CMBIC/I, TIPUMEHSTh WX B PeLIeHWH reoMeTpUUecKuX U pu3nyeckux 3afgad.
[TpyMeHATH CKassIpHOE TIPOV3Be/ieHre BEeKTOPOB [Jisl HAXOX/eHUs AJIMH U YTJIOB.

[MTonb30BaTHCS METO/IOM KOOPAMHAT Ha TVIOCKOCTU, IIPUMEHSITh €r0 B PellieHnH reOMeTPHUUeCKHX U MPaKTUUeCKUX 3afad.

Bnazetb MOHATHSIMU MPaBUILHOTO MHOT'OYTOJIBHUKA, AJIMHBI OKPYXKHOCTH, JJIMHBI JYTM OKPY>KHOCTH M PaiiaHHOM Mepbl YIJa, YMETb BbIUUC/ISATh
T/I0ILa/b Kpyra u ero uacteil. [IpuMeHsITh TIoyueHHble YMeHUs! B IPAaKTUUeCKUX 3aZiavyax.

Haxoutb ocu (MY LieHTpbl) CUMMETPUU (UTyp, IPUMEHSTh ABWKEHHs IJIOCKOCTH B IIPOCTEHIINX CIydasix.

[TpyMeHATL MOJIy4YeHHble 3HAHUS Ha INPAKTHKe — CTPOWTh MaTeMaThyecKre MOJesu A/ 3aflay peasbHOW XXU3HU U MPOBOJUTH COOTBETCTBYHOLHME
BBIUMC/IEHUS] C IPUMEHeHUeM 10/[001sl M TPUrOHOMeTpUYeCcKUX GyHKLH (T10/1b3Y5Ch, Te He00X0UMO, Ka/IbKY/ISITOPOM)

TEMATHUYECKOE INTAHUIPOBAHUE
7 KITACC



Ne i/nt

KoiunuecTBo 4acoB

HaumeHoBaHHe Pd3e/JI0OB U TEM NIPOrpaMMbI

Bcero
[pocreiiiivie reoMeTpruecKre GUTyPhI U UX
CBOMCTBa. VI3MepeHre reoMeTpUUeCKHUX 14
BeJIMYMH
TpeyroyssHUKU 22

[NapannenbHbIE TIPSIMbIe, CYMMa YTJ/IOB
TpeyroJibHUKa

14

OKpy)XHOCTb U KpyT. ['eoMeTpuueckue 14
TIOCTPOEHUsT

KonTpo/ibHbIE
paboThI

IIpakTHyeckue
padoThI

JJ/IeKTPOHHbIE

(umdposBbie)
o0pa3oBaTe/bHbIE

pecypchbl

bubmoteka ITOK _
"https://m.edsoo.ru/7f415e2e
"415 HYPERLINK
"https://m.edsoo.ru/7f415e2e
"e HYPERLINK
"https://m.edsoo.ru/7f415e2e
"2 HYPERLINK
"https://m.edsoo.ru/7f415e2e
"e

bubnmumoreka [JOK _
"https://m.edsoo.ru/7f415e2e
"e HYPERLINK
"https://m.edsoo.ru/7f415e2e
"2 HYPERLINK
"https://m.edsoo.ru/7f415e2e
e

bubnmuoteka [JOK _
"https://m.edsoo.ru/7f415e2e
"e HYPERLINK
"https://m.edsoo.ru/7f415e2e
"2 HYPERLINK
"https://m.edsoo.ru/7f415e2e
e

bubmoteka ITOK _
"https://m.edsoo.ru/7f415e2e
"e HYPERLINK
"https://m.edsoo.ru/7f415e2e
"2 HYPERLINK
"https://m.edsoo.ru/7f415e2e
"e

bubmoteka ITOK _
"https://m.edsoo.ru/7f415e2e




8 KJIACC

10



Ne /it

HaumeHoBaHue pa3jie/ioB ¥ TeEM POrPaMMBbI

UeTbIpEXyTrOJIbHUKA

Teopema Paseca 1 Teopema 0
TMPOIOPI[MOHAMBHBIX OTPEe3Kax, MOoI00HbIe
TPEeYro/IbHUKU

IMnomans. HaxoxaeHue mutoijazgei
TPeyTro/IbHUKOB U MHOTOYTOJIbHBIX (QUTYP.
[Tnomjaau mopo6HBIX GUTyp

Teopema ITudaropa v Hauana TPUTOHOMETPUH

KouuecTBo 4acoB

KoHTpo/ibHbIE IIpakTHUeckue
Bcero
padoThI padoThI
12 1
15 1
14 1
10 1

11

JeKkTpoHHbIe (LU poBHIe)
o0pa3oBare/ibHbIE

pecypchl

Bbubsmmoreka ITOK _
"https://m.edsoo.ru/7f417e18
"f HYPERLINK
"https://m.edsoo.ru/7f417e18
"417 HYPERLINK
"https://m.edsoo.ru/7f417e18
"e HYPERLINK
"https://m.edsoo.ru/7f417e18
"18

bubmoteka ITOK _
"https://m.edsoo.ru/7f417e18
"417 HYPERLINK
"https://m.edsoo.ru/7f417e18
"e HYPERLINK
"https://m.edsoo.ru/7f417e18
"18

bubmoteka ITOK _
"https://m.edsoo.ru/7f417e18
"f HYPERLINK
"https://m.edsoo.ru/7f417e18
"417 HYPERLINK
"https://m.edsoo.ru/7f417e18
"e HYPERLINK
"https://m.edsoo.ru/7f417e18
"18

bubmumoreka IJOK _
"https://m.edsoo.ru/7f417e18
"f HYPERLINK
"https://m.edsoo.ru/7f417e18
"417 HYPERLINK
"https://m.edsoo.ru/7f417e18
"e HYPERLINK
"https://m.edsoo.ru/7f417e18




9 KJIACC

12



Ne i/nt

HaumeHoBaHMe Pa3e/iOB 1 TeEM MPOrpamMMbI

TpuroHometpust. Teopembl KOCUHYCOB U
CUHYCOB. PellieHre TpeyroibHUKOB

IIpeo6pa3oBanue rmogobus1. MeTpuuecKkre
COOTHOLIIEHUS B OKPY>KHOCTH

BexTopel

KoiunuecTBo 4acoB

Bcero

16

10

12

13

KonTposibHbIE
paboThI

IIpakTHyeckue
paboThI

JJ/IeKTPOHHbIE

(uudposbie)
o0pa3oBaTe/IbHbIE

pecypcsl

BbubmoTeka ITIOK _
"https://m.edsoo.ru/7f41a12c
"f HYPERLINK
"https://m.edsoo.ru/7f41al2c
"41 HYPERLINK
"https://m.edsoo.ru/7f41al2c
"a HYPERLINK
"https://m.edsoo.ru/7f41al2c
"12 HYPERLINK
"https://m.edsoo.ru/7f41al2c
"c

Bbubmoreka ITIOK _
"https://m.edsoo.ru/7f41al2c
"a HYPERLINK
"https://m.edsoo.ru/7f41al2c
"12 HYPERLINK
"https://m.edsoo.ru/7f41al2c
e

bubmuoteka [JOK _
"https://m.edsoo.ru/7f41al2c
"rTu HYPERLINK
"https://m.edsoo.ru/7f41al2c
"/7 HYPERLINK
"https://m.edsoo.ru/7f41al2c
"f HYPERLINK
"https://m.edsoo.ru/7f41al12c
"41 HYPERLINK
"https://m.edsoo.ru/7f41al2c
"a HYPERLINK
"https://m.edsoo.ru/7f41al2c
"12 HYPERLINK
"https://m.edsoo.ru/7f41al2c




IIOYPOYHOE IVTAHNPOBAHUE

7 KITACC

Ne n/m

Tema ypoka

I[TpocTetimue reoMeTpuyeckre 0ObEKTHI

MHOFO}H"OJILHHK, JIOMaHas

CMerkHbIe U BE€PTHKaAJ/IbHbIE YTJIbI

CMeXxHbIe U BepTHUKaAJ/IbHbIE YTJIbI

KosmmuecTBo yacoB

Bcero

KoHTpo/ibHBIE
paboThI

14

IIpakTHyeckue
paboThI

Jara
H3yYeHUs!

JJIeKTpOHHbIe U poBbIe
oOpa3oBaTe/IbHbIE PeCypChl

Bbubmoreka ITIOK _
"https://m.eds00.1ru/8866b724
"/8866 HYPERLINK
"https://m.edsoo.ru/8866b724
"b HYPERLINK
"https://m.edsoo.ru/8866b724
""724

bubmuoteka [JOK _
"https://m.edsoo.ru/8866cb6a
"cb HYPERLINK
"https://m.edsoo.ru/8866cb6a
"6 HYPERLINK
"https://m.edsoo.ru/8866cb6a
"a

bubmuoteka [JOK _
"https://m.edso0.ru/8866c5c0
"5 HYPERLINK
"https://m.edso0.ru/8866c5c0
"c HYPERLINK
"https://m.eds00.1ru/8866c5c0
"0

bubmoteka ITOK h.
"https://m.edso0.ru/8866c7be
"7 HYPERLINK
"https://m.edso0.ru/8866c7be
"be




[e<2EN B e) BN E]

10

11

12

13

14

15

16

CMe)xHble ¥ BepTUKaJ/IbHbIe YTJIbl
CMesKkHbIe U BepTHUKaJ/IbHbIE YIJIbI
CMe)kHble ¥ BepTUKaJ/IbHbIe YTJIbl
CMesKHbIe U BePTHUKAJ/IbHBIE YIJIbI
W3mepeHue TUHENHBIX U YIJIOBBIX
BeJINUMH, BLIUMC/IEHNE OTPE3KOB U
YIJIOB

W3mepeHue TUHENHBIX U YIJIOBBIX
BeJIMUKH, BbIYKUC/IeHNe OTPE3KOB U
yIJIOB

W3mepeHue TUHENHBIX U YIJIOBBIX
BeJIMUKH, BBIYUC/IEHNe OTPE3KOB U
YIJIOB

W3MmepeHre MTMHEWHBIX U YTJIOBBIX
BeJINUMH, BLIUMC/IEHUe OTPe3KOB 1
yTJIOB

[TepumeTp u miowaAb Guryp,

COCTaBJ/IEHHBIX U3 IPAMOYT'OJIbHUKOB

[MepumeTp U TUIOIIAAL GUTYD,

COCTAaBJIEHHBIX M3 IIPAMOYT'OJIbBHUKOB

ITousaTue o PaBHLBIX TPeYTOJIbHUKAX U
TNepBHUYHbIE TTPpe/ICTaB/IeHHUA O PABHBIX

¢urypax

Tpu npu3Haka paBeHCTBa
TPEYroJbHUKOB

e e

15

bubmuoteka [JOK _
"https://m.edsoo0.ru/8866c3ea
"3 HYPERLINK
"https://m.edsoo.1ru/8866c3ea

ea

bubmioreka LIOK K.
"https://m.edsoo.ru/8866ce80
"ce HYPERLINK
"https://m.eds00.ru/8866ce80
"80

BbubmoTeka ITIOK _
"https://m.edsoo.ru/8866d1fa
"d HYPERLINK
"https://m.edsoo.ru/8866d1fa
"1 HYPERLINK
"https://m.edsoo.ru/8866d1fa
"fa




17

18

19

20

21

22

23

24

Tpu npr3Haka paBeHCTBa
TPeyroJIbHUKOB

Tpu npu3Haka paBeHCTBa
TPeyroJbHUKOB

Tpu npr3Haka paBeHCTBa
TPeyro/bHUKOB
Tpu nmpu3Haka paBeHCTBa
TPeyro/ibHUKOB

Tpu npu3Haka paBeHCTBa
TPeyroJIbHUKOB

[Ipu3HakKy paBeHCTBa MPSIMOYTO/IbHBIX
TPeyroJbHUKOB
[Ipu3Haky paBeHCTBA MPSIMOYTOIBHBIX
TPeyro/IbHAKOB

CBoICTBO Me/iMaHbI MPSIMOYTOILHOTO
Tpeyro/IbHUKa, IPOBeJEHHON K
TUIOTEHYy3e
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CBOIICTBO Me/ivaHbl NIPSIMOYTOIbHOTO
TPeyTro/IbHYKa, TPOBeAEHHOM K
TUTIOTEHY3e

PaBHOOe/[peHHbBIE Y PABHOCTOPOHHUE
TPeYyTroJbHUKN

[1pu3Haku U CBOICTBA
paBHOOEZPEHHOT0 TPeYTro/IbHUKA

[Ipu3Haky U CBOMCTBA
paBHOOeZIpeHHOT 0 TPeyro/bHUKa

[Mpu3Haku u CBONCTBA
paBHOOEJpEHHOTO TPeyTro/IbHUKA

HepaBeHCTBa B reOMeTpumn
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HepaseHcTBa B reometpuu

HepageHcTBa B reomerpuu
HepasencTBa B reomeTpun

[IpsiMOyTO/IBbHBIN TPEYro/IbHUK C YIJIOM
B 30°

[IpsiMOyTOJ/IBHBIN TPEYTO/IBHUK C YI/IOM

B 30°

KonTtponbHas pabota 1o Teme
"TpeyroysbHUKU"

[TapaniensHbie TIpsiMble, KX CBOUCTBa

[Iareni noctynat EBknnga
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45

Hakpecrt nesxaryie, COOTBETCTBEHHbIE U
OJTHOCTOPOHHKE YT/ibl, 06pa3oBaHHbIe
TIpY NepeceyeHNH MapaslenbHbIX
TIPSIMBIX CeKyI1llei

HaxkpecT siekaiijye, COOTBeTCTBEHHBIE U
OZJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE
TIpY TiepeceyeHr | MapasuiebHbIX
MPSIMBIX CeKyLei

HaxkpecT siekaiijye, COOTBeTCTBEHHBIE U
OZJTHOCTOPOHHUE YTJibl, 00pa30BaHHbIE
TIpY TIepeceyeHr | MapasiebHbIX
MPSIMBIX CeKyLei

HaxkpecT siekaiijye, COOTBeTCTBEHHBIE U
OJJHOCTOPOHHKE YTJibl, 06pa3oBaHHbIe
TIpY TIepeceyeHr  MapasiebHbIX
MIPSIMBIX CeKyIei

Hakpect neskarie, COOTBETCTBEHHBIE U
OJTHOCTOPOHHKE YTJibl, 06pa3oBaHHbIe
TIpY TIepeceyeHr  MapasviebHbIX
TIPSIMBIX CeKyIIei

Ipu3HaK napasniesbHOCTH MPSIMBIX
yepe3 PaBeHCTBO PacCTOSIHUI OT ToOueK
OJIHOM MPSIMOM ZI0 BTOPOM TIPSIMOM
[Mpu3HaK napansieibHOCTH TPSMBIX
yepe3 paBeHCTBO PACCTOSTHUN OT TOUeK
O/IHOM TIpsIMOM 710 BTOPO# TIPSIMOiA
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CyMMa yIJIOB TpeyrobHUKa

CymMma yr/I0B TpeyroiabHUKa

Breiiinue YTJibI TDEYT'OJIbBHUKA

BHelHue yribl TpeyrojibHUKa

KonTtponbHas pabora 1o Teme
"[lapanienbHble NpsiMble, CyMMa YIJIOB
TpeyroJibHUKa"

OKpY’KHOCTb, XOPZBI ¥ TUAMETP, UX
CBOICTBA
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KacaresibHast K OKpY>XHOCTHU

OKpy’XKHOCTB, BIICAHHAS B YT OJI
OKpy’XKHOCTBb, BIIMICaHHAs B YT O
[Tonsitue o 'MT, nnpumenenue B
3a/a4ax

[Tonstue o I'MT, npumeHnenue B
3a/ja4ax

buccekTpuca 1 cepeJUHHBIM
NepIeHIUKYJIIp KaK reoMeTpruyecKye
MecTa TO4eK

OKpYy>KHOCTb, ONKCAHHAas 0KOJIO
Tpeyro/ibHHKa

OKpy>XHOCTB, OIKCAHHAS 0KOJI0
TPeyro/IbHUKa
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OKpy>KHOCTb, BITMCaHHasi B
TPeyrobHUK

OKpy’KHOCTb, BIICAHHAsA B
TPEeYroJIbHUK

ITpocrefiiive 3a/jauu Ha MOCTPOEHHE

HpOCTGﬁI.LIPIE 3aa4X Ha ITOCTpOeHHe

KoHTposnbHas paboTa 1o Teme
"OKpYy>XKHOCTb U Kpyr. ['eomeTpuueckue
rocTpoeHus”

IToBTOpEHME 1 00001eHHe 3HAHUI
OCHOBHBIX MMOHSITUN U METO/I0B Kypca 7
KJacca

WToroBas KOHTpOJIbHAsA paboTa

[ToBTOpEHME U 000011[eH1e 3HAHUI
OCHOBHBIX ITOHSITUI U METO/IOB Kypca 7
KJacca
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[ToBTOpeHMe 1 0600IIeHe 3HAHUH
68 OCHOBHBIX ITOHSITUI U METOZI0B Kypca 7
KJjacca

OBHIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

8 KVIACC

Nen/m  Tema ypoka

IMapannenorpamMmm, ero MpU3HAKU U
CBOMCTBA

IMapannenorpamMmm, ero MpU3HAKU U
CBOUCTBA

68

Ko/muecTBO 4acoB

Bcero

KoHTpo/ibHBIE
padoThI
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IIpakTHyeckue
padoThI

Jara
U3ydeHus
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JexkTpoHHbIe HuGpoBbIe
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[Tapannenorpamm, ero Npu3Haku U
CBOMCTBA

YacTHble cyyau napasiesiorpaMMoB
(IpsIMOYTO/TBHUK, POMO, KBaZIpar), UX
TPU3HAKU U CBOKCTBA

UYacTHble cy1y4au niapasiesiorpaMmMoB
(MpsIMOYTOTbLHUK, pOMO, KBaZipaT), UX
TIPU3HAKKU U CBOMCTBA

YacTHble c1yyau rapassiesiorpaMMoB
(MpsiMOyTOTbHUK, pOMO, KBaZipaT), UX
TIPU3HAKKU U CBOMCTBA

Tpanerus
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PaBHOOOKas ¥ TIPIMOYTOJIbHAS TPareLuu

PaBHOOOKas ¥ TIPIMOYTOJIbHAS TPaTeLiuu

METO,Z[ YABOEHHSA MeJrdHbI

LeHTpanbHasi CUMMeTpHs

KouTposnbHas paboTa no teme
"HeTbIpEXyTrO/JbHUKU"
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Teopema @asieca u TeopemMa 0
MPOTNIOPLIMOHA/IBHBIX OTPe3Kax

CpeHsist TMHUS TPeyro/ibHUKA

CpeHsist TMHUS TPEYTO/BHUKA

Tpaneuysi, eé cpeHsIsS TUHUS

Tpanenys, eé cpefHss JTUHUA

HpOHOpL{I/IOHaHLHLIe OTpEe3KH
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HpOHOpL{I/IOHaHBHLIe OTpEe3KH

HEHTp MacCcC B TpeyroJjibHuKe

IMogo6HbIe TPeyroNbHUKN

Tpu npu3HaKa 1oJo0ust TpeyroJbHUKOB

Tpu npuU3HaKa Moo0ust TpeyroIbHUKOB

Tpu npu3HaKa 1oJo0ust TPeyroIbHUKOB

Tpu nipu3HaKa 1o00us TpeyroJbHUKOB
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ITpuMeHeHUe 110/[OOUS TIPU PEIIeHUH
MPAaKTHUECKUX 3a/1au

KonTtponbHas pabota o Teme "Tlofo6HbIE

TpeyroJbHUKU"

CaolicTBa noLa/ieli reoMeTpuueCcKux
uryp

dopmybl 17151 TUIOAIA TPEYTO/ILHIUKA,
rapasuiesiorpaMmma

dopMyJibl 7S TIIOLAAN TPEYTOIbHUKA,
napasijiesorpaMma
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dopmybl A7 TUIOL[AAU TPEYTO/IbHUKA,
rapasuiesiorpaMmma

dopMyJIb 7S TIIOIA/AA TPEYTO/IbHUKA,
napa’sijieJiorpaMma

@dopMyJIbl /7151 TI/IOLAAN TPEYToJIbHUKA,
napasiejorpaMma

Brrurcnenue ruioiazieit CroxHbIX GUTYD

ITnomaau Guryp Ha K/1eTyaTor Oymare

IMTnomaay mogoOHbIX GUryp
I[Tnomaau mofo6HBIX GUryp

SBABI-II/I C IIPAKTUYECKUM COZep>KaHUEM
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3aziauM € MpakTUYECKUM COZlep>KaHUueM

Pemnrenue 3a71au C TOMOITBIO METOZIA
BCIIOMOTaTe/IbHOM IIJI0LLagu

KouTposnsHasg pabora o teme "ITno b"
1

TeopeMa [Nudaropa u eé nprMeHeHHe

Teopema [Nudaropa u eé npuMeHeHHe

TeopeMa [Tudaropa u eé nprMeHeHHe

TeopeMa [Nudaropa u eé nprMeHeHHe
Teopema [Mudaropa u eé rnipuMeHeHe
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"c

BbubmoTeka ITIOK _
"https://m.eds00.1ru/88675918
"ru HYPERLINK
"https://m.edso00.ru/88675918
"/88675918

bubnuoteka [JOK _
"https://m.eds00.ru/88675918
"/88675918

Bbubmuoreka [JOK _
"https://m.edsoo.ru/88675abc
"/88675 HYPERLINK
"https://m.edsoo.ru/88675abc

abc
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48

49

50

51

OnpegeneHrie TPUrOHOMETPUYECKUX
(yHK1MI1 OCTPOro yrjia NpsIMOYTOJbHOTO
TpeyroJibHUKa, TPUTOHOMEeTpHUYecKre
COOTHOIIIEHHS B IPSIMOYTO/IbHOM
TpeyroJibHUKe

OCHOBHOE TPUTOHOMETPHUECKOe
TOX/]ECTBO

OCHOBHOE TPUTOHOMETPHUUECKOe
TOXKIECTBO
OCHOBHOE TPUTOHOMETPUUECKOe
TOXKJIECTBO

KonTtponbHasi pabota o reme "Teopema
[Mudaropa v Hauana TpUroHOMeTpUn"

31

BbubmoTeka ITIOK _
"https://m.edso0.ru/88675d32
"/88675 HYPERLINK
"https://m.edso0.ru/88675d32
"d HYPERLINK
"https://m.edsoo.ru/88675d32
"32

Bbubmuoteka [JOK _
"https://m.edsoo.ru/88675f44
"/88675 HYPERLINK
"https://m.edsoo.1ru/88675f44
"f HYPERLINK
"https://m.edso0.ru/88675f44
"44

Bbubmoreka ITIOK _
"https://m.edsoo.ru/8a1407e8
". HYPERLINK
"https://m.edsoo.ru/8a1407e8
"ru HYPERLINK
"https://m.edsoo.ru/8a1407e8
"/8 HYPERLINK
"https://m.edsoo.ru/8a1407e8
"a HYPERLINK
"https://m.edsoo.ru/8a1407e8
"1407 HYPERLINK
"https://m.edsoo.ru/8a1407e8
"e HYPERLINK
"https://m.edsoo.ru/8a1407e8
"8
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53

54

55

56

57

58

BrivicanHble U LieHTpabHbIe YIJIbl, YTOJT
MeXXIy KacaTe/IbHOM U XOpJ0i

BriicaHHble U LieHTpasbHbIe YIJIbl, YIoJl
MeX/ly KacaTesbHOMN U XOP/I0i

BrivcaHHbIe U LjeHTpasbHbIE YTJIbl, YTO
MeX/y KacaTebHOM U XOp/0H

Yrbl MeXy X0pJaMy U CeKyLMMU
YTJIBl MEXy XOpAaMH U CEKYLLIMMU

BrivicaHHbIe U OMMUCAHHbIe
YETHIPEXYTOBHUKH, UX TTPU3HAKU U
CBOICTBa

BrivicaHHbIe U ONUCcaHHbIe
YeThIPEXYTOILHUKH, WX TTPU3HAKU U
CBOUCTBA

32

BbubmoTeka ITIOK _
"https://m.edsoo.ru/8al1415b2
"1415 HYPERLINK
"https://m.edsoo.ru/8a1415b2
"b HYPERLINK
"https://m.edsoo.ru/8al1415b2
"

Bbubmuoteka [JOK _
"https://m.edsoo.ru/8a141940
"a HYPERLINK
"https://m.edsoo.ru/8a141940
"141940

bubmoTeka I1IOK _
"https://m.edsoo.ru/8a141b34
"141 HYPERLINK
"https://m.edsoo.ru/8a141b34
"b HYPERLINK
"https://m.edsoo.ru/8a141b34
"34

BbubmoTeka ITIOK _
"https://m.edsoo.ru/8a140f86
"f HYPERLINK
"https://m.edsoo.ru/8a140f86
"86

bubmuoteka [JOK _
"https://m.edsoo.ru/8a1416d4
"d HYPERLINK
"https://m.edsoo.ru/8a1416d4
"4
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60

61

62

63

64

BrivicaHHbIe U OnucaHHbIe
YeThIPEXYTOILHUKH, WX TTPU3HAKU U
CBOMCTBA

[IprmMeHeHue CBOMCTB BIUCAHHBIX U
OTHCaHHBIX YETHIPEXYTOJTLHUKOB MPH
pellleHry reOMeTpUUeCcKUX 3aau
IIprmMeHeHue CBONCTB BIUCAHHBIX U
OTMCAHHBIX YeThIPEXYTO/IbHUKOB MpU
pelleHUH reoMeTpUYeCcKuX 3a7au

B3aumMHoOe pacriosnioykeHre JByx
OKDY’KHOCTeH, 00I11e KacaTeibHbie

Kacanue okpyskHoCTei

KonTtponbHas pabota o Teme "YT/ibl B
OKDY>KHOCTH. BrincaHHbIe U ONKCaHHble
YeTbIPeXyroJIbHUKA"

33

BbubmoTeka ITIOK _
"https://m.edsoo.ru/8a1416d4
"1416 HYPERLINK
"https://m.edsoo.ru/8a1416d4
"d HYPERLINK
"https://m.edsoo.ru/8a1416d4
"4

bubnuoreka ITOK _
"https://m.edsoo.ru/8a1410
a8"1410 HYPERLINK
"https://m.edsoo.ru/8a1410
a8"a HYPERLINK
"https://m.edsoo.ru/8a1410
a8"8

bubmoreka 110K _
"https://m.edsoo.ru/8a1410a8
"1410 HYPERLINK
"https://m.edsoo.ru/8a1410a8
"a HYPERLINK
"https://m.edsoo.ru/8a1410a8
"8

Bbubmuoreka [JOK _
"https://m.edsoo.ru/8a141c88
"c HYPERLINK
"https://m.edsoo.ru/8a141c88
"88




65

66

67

68

IToBTOpEHME OCHOBHBIX MOHATUN U
MeTO/ZIOB KypCOB 7 U 8 K/1accoB,
000011IeH1E 3HAHUM

[ToBTOpEHMEe OCHOBHBIX MOHATHH U
MeTO/I0B KypcoB 7 1 8 KJ1acCoB,
0000I11IeH1 e 3HAHUH

WTtoroBasi KOHTposibHasi paboTa

IToBTOpEHME OCHOBHBIX MOHATUN U
MeTO/ZI0B KypcOB 7 U 8 K/1accoB,
060011[eHMe 3HAHUH

OBLIEE KOJIMYECTBO YACOB IIO
IMPOT'PAMME

9 KJIACC

Ne n/m

Tema ypoka

68

Ko/sinuecTBOo yacoB

34

BbubmoTeka ITIOK _
"https://m.edsoo.ru/8al41ddc
"a HYPERLINK
"https://m.edsoo.ru/8al41ddc
"141 HYPERLINK
"https://m.edsoo.ru/8al41ddc
"ddc

Bbubmuoteka [JOK _
"https://m.edsoo.ru/8al41efe"
a HYPERLINK
"https://m.edsoo.ru/8al41efe"
141 HYPERLINK
"https://m.edsoo.ru/8al41efe"
efe

bubmuoreka [JOK _
"https://m.edsoo.ru/8a142368
"a HYPERLINK
"https://m.edsoo.ru/8a142368
"142368

BbubmoTeka IIOK

"https://m.edsoo.ru/8al420ac
"a HYPERLINK
"https://m.edsoo.ru/8al420ac
"1420 HYPERLINK
"https://m.edsoo.ru/8al420ac

ac




OrnipefiesieHrie TPUTOHOMETPHUUECKHIX
dbyukuumit yrios ot 0° go 180°
®opMy bl TIPUBEIEHUS

TeopemMa KOCUHYCOB

Teopema KOCUHYCOB

TeopeMa KOCHHYCOB

Bcero

KoHTpo/ibHBIE
padoThI

35

IIpakTHueckue
padoThI

bubnuoreka [TOK _
"https://m.edsoo.ru/8a1424bc"bc

Bubmoteka ITOK _
"https://m.edsoo.ru/8a14336¢"a
HYPERLINK
"https://m.edsoo.ru/8a14336¢"14336

HYPERLINK
"https://m.edsoo.ru/8a14336¢c"c

bubnuoteka ITJOK _
"https://m.edsoo.ru/8al142d5e"d
HYPERLINK.
"https://m.edsoo.ru/8a142d5e"5
HYPERLINK.
"https://m.edsoo.ru/8al42d5e"e




6 Teopema crHyCOB
7 Teopema crHyCOB
8 Teopema crHYCOB

HaxoxxeHue JvH CTOPOH U BeJTUUKH
YIJIOB TPEYTrOJbHUKOB

10 PellieHne Tpeyro/sibHUKOB

36

Bbubmoreka ITIOK _
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HYPERLINK
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HYPERLINK
"https://m.edsoo.ru/8al42ac0"ac
HYPERLINK
"https://m.edsoo.ru/8a142ac0"0
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13

14

15

Pelienne Tpeyro/sibHUKOB

Perienue TpeyrosibHUKOB

Perienue Tpeyro/sibHUKOB

[IpakTHueckoe MprMeHeHHe TeopeM
CUHYCOB U KOCHHYCOB

IIpakTHueckoe MprMeHeHHe TeopeM
CUHYCOB U KOCHHYCOB

37

Bbubmoreka ITIOK _
"https://m.edsoo.ru/8al42ac0"ru
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Bbubmoreka [JOK _
"https://m.edsoo.ru/8al42ac0"/8
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19

20

KoHTposbHast paboTa o Teme "PeliieHue
TpeyroJbHUKOB"

[MousiTve o ipeo6Opa3oBaHyy MOA06OMS

COOTBeTCTBEHHBIE 31IeMEHTHI MOJ00HBIX
duryp

COOTBETCTBEHHBIE 3/IEMEHThI IT0J00HBIX
uryp

Teopema 0 Npou3Be/ieHUH OTPe3KOB XOP/,
TeopeMa O TIPOM3Be/IeHUH OTPe3KOB
CEeKyIIMX, TeOpeMa 0 KBafipaTe
KacaTeJbHOH
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Bubmoteka ITOK _
"https://m.edsoo.ru/8a14392a'"ru
HYPERLINK
"https://m.edsoo.ru/8a14392a"/8
HYPERLINK
"https://m.edsoo.ru/8a14392a"a
HYPERLINK
"https://m.edsoo.ru/8a14392a" 14392

HYPERLINK
"https://m.edsoo.ru/8a14392a"a
bubnuoreka [TOK _
"https://m.edsoo.ru/8a143ab0"a
HYPERLINK
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HYPERLINK
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HYPERLINK
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Bbubmoteka [JOK _
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HYPERLINK
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bubmuoteka [JOK _
"https://m.edsoo.ru/8a14406e"14406

HYPERLINK.
"https://m.edsoo.ru/8a14406e"e




Bbubmoteka ITOK https HYPERLINK

"https://m.edsoo.ru/8al441a4"://
HYPERLINK
"https://m.edsoo.ru/8al441a4"m
HYPERLINK
"https://m.edsoo.ru/8al441a4".
HYPERLINK
"https://m.edsoo.ru/8al441a4"edsoo
HYPERLINK

Teopema 0 npou3BefieHNH OTPe3KOB XOPJ, "https://m.edsoo.ru/8al441a4".

TeopeMa O IIPOU3Be/leHUMN OTPe3KOB HYPERLINK

CeKyLIUX, Teopema O KBajpare "https://m.edsoo.ru/8al441a4"ru

KacaTre/IbHOM HYPERLINK
"https://m.edsoo.ru/8al441a4"/8
HYPERLINK
"https://m.edsoo.ru/8al441a4"a
HYPERLINK
"https://m.edsoo.ru/8al441a4"1441
HYPERLINK
"https://m.edsoo.ru/8al441a4"a
HYPERLINK
"https://m.edsoo.ru/8al1441a4"4

39



22

Teopema 0 MPOM3BejeHUH OTPe3KOB XOPZ,

TeopeMa O MIPOM3Be/IeHUH OTPe3KOB
CeKyIlMX, TeOpeMa 0 KBafipaTe
KacaTe/IbHOHI
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Bbubmoteka ITOK https HYPERLINK

"https://m.edsoo.ru/8al442da"://
HYPERLINK
"https://m.edsoo.ru/8al442da"m
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HYPERLINK
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"https://m.edsoo.ru/8al442da"a
HYPERLINK
"https://m.edsoo.ru/8al1442da"1442
HYPERLINK
"https://m.edsoo.ru/8al442da"da




[IpymeneHue TeopeM B pelleHur

23
reoMeTPUUECKHUX 3ajiau

94 [TpyMeHeHe TeopeM B pelleHHH
reoMeTPUUeCKUX 3ajiau

o5 [TpyMeHeHe TeopeM B pelleHHH
reoMeTpUUeCKHUX 3ajiau
KoHTposbHas paboTa 1o Teme

26 "IIpeobpa3oBaHue oA00wsl.

MeTpurueckue COOTHOLLEHHS B
OKpY>XKHOCTH"

41
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HYPERLINK
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HYPERLINK
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30

31

32

33

OmnpegeneHue BeKTOPoB. PU3NUECKUN U

FEOMeTpI/ILIECKI/Iﬁ CMBICJ/T BEKTODOB

CrnokeHre U BbIYMTaHUE BEKTOPOB,
YMHO>XX€HHEe BEeKTOPa Ha UMC/10

Cno)keHre U BbIUYMTaHUE BEKTODOB,
YMHOX€HHE BEKTOPA Ha YHUC/1I0

CrokeHHe ¥ BbIUMTaHHe BEKTOPOB,
YMHOXeHHe BEKTOpa Ha YMC/Io
Pa3nokeHne BekTOpa Mo JByM
HEeKOJUIMHeapHbIM BeKTOpaM

KoopauHate! BekTOpa

CKa]IHpHOE mpous3Be/ieHre BEKTOPOB, €ro
TMpUMEHeHKe /1A HaXO0XXAeHWs OJINH U

yIJI0B
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Bubmoteka [TOK _
"https://m.edsoo.ru/8a144960"a

HYPERLINK
"https://m.edsoo.ru/8a144960" 144960

Bubmoteka ITOK _
"https://m.edsoo.ru/8a144a8c"a
HYPERLINK
"https://m.edsoo.ru/8a144a8¢"8
HYPERLINK
"https://m.edsoo.ru/8al144a8c"c
Bbubmoreka ITIOK _
"https://m.edsoo.ru/8a144d52"a
HYPERLINK
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HYPERLINK
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Bubmoteka ITOK _
"https://m.edsoo.ru/8al44fbe"/8
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bubmoTeka 110K _
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HYPERLINK
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34
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36

37

38

39

40

41

CkansipHOe MpOor3Be/ieHre BEKTOPOB, ero
TIpUMeHeHUe [/ HaXOXK/AeHHS JJTHH U
yTJIOB

Perienre 3a71au C TIOMOITIbIO BEKTOPOB

PelieHue 3a71a4 C MOMOIIIBIO BEKTOPOB

ITpuMmeHeHMe BEKTOPOB /IJisl PeIleHust
3a/1au GU3UKU

KonTtponbHas pabora 1o Teme "BekTopsr"

[lekapTOBbI KOOPJUHATHI TOUEK Ha
MJIOCKOCTH

YpaBHeHVe NpsMOU

YpaBHeHVe NpsIMON
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Bubmoreka [JOK HYPERLINK
"https://m.edsoo.ru/8a14550e"e
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HYPERLINK
"https://m.edsoo.ru/8a1458c4"c
HYPERLINK
"https://m.edsoo.ru/8a1458c4"4

bubmoreka 11IOK _
"https://m.edsoo.ru/8a145b08"/8
HYPERLINK
"https://m.edsoo.ru/8a145b08"a
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"https://m.edsoo.ru/8a145b08"145
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bubmuoreka [JOK _
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HYPERLINK
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46
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YpaBHeHUte OKPY>KHOCTU

KoopuHate! ToUek riepeceyueHust
OKDPY>XHOCTH Y TIPSIMOIA

MeTo/ KOOpAWHAT TIPU PeLlIeHUH
reoMeTpUYecKUX 3a/iau, MPaKTHYeCKUX
3agau

MeTo/; KOOPZIMHAT TIPU PeIIeHUH
reoMeTpUYeCcKUX 3a/jau, MPaKTHYeCKUX
3a7au

MeTo/ KOOpAWHAT TIPU PeIIeHUH
reoMeTpUYecKUXx 3a/au, MPaKTHYeCKHx
3agau

KouTposbHas paboTta o teme
" [leKapTOBBI KOOpAVHATHI Ha IIJIOCKOCTH"

HpaBHJ’[LHbIe MHOT'OYTOJIbHUKH,
BbIUHMCJ/IEHHEe UX 3JIEMEeHTOB
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Uucno . [I11Ha OKPY>KHOCTH

Uucno n. [IvHa OKPY>KHOCTH

[nvHa oyrv OKpY»KHOCTH

Papnannas mepa yria

HJIOH.[EI,Z[]: Kpyra, CEKTOpa, CerMeHTa

[Tnomazapb Kpyra, ceKTopa, cerMeHTa

[Tnomjaze Kpyra, CeKTopa, cerMmeHTa
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HYPERLINK
"https://m.edsoo.ru/8a14714c"c
bubmioreka [IOK _HYPERLINK
"https://m.edsoo.ru/8a147426"a
HYPERLINK
"https://m.edsoo.ru/8a147426"147426
Bubmoteka ITOK _
"https://m.edsoo.ru/8a147750"/8
HYPERLINK
"https://m.edsoo.ru/8a147750"a
HYPERLINK
"https://m.edsoo.ru/8a147750"147750
Bbubmoreka ITIOK _
"https://m.edsoo.ru/8a147750"/8
HYPERLINK
"https://m.edsoo.ru/8a147750"a
HYPERLINK
"https://m.edsoo.ru/8a147750"147750




56

57

58

59
60

61

62

63
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7 KITACC
Kopg,
npoBepseMoro

pe3yJjbTaTa
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

TIpoBepsieMble NpeJMeTHBIE Pe3y/IbTAThI 0CBOEHHUSI 0CHOBHOI 00pa30BaTe/IbHONM MPOrpaMMbl 0CHOBHOT'O 00II[Eero
o0pazoBaHus

I'eomeTpus

Pacrio3HaBaTh HW3yuyeHHble TeOMETpUYeCKHe (UIyphbl, OIpeAensaTh WX B3aUMHOE pacIoJoXKeHHue, W300paXKaTh
reoMeTpruUeckrie GUTYphI, BLITOTHATEL UEPTEXH 110 YCIOBUIO 3afaun. V3MepsTh JIHeHbIe U YTJIOBbIe BeJIMUMHEL. PelaTh
3a/lauy Ha BBIYMCJIEHUE JJIMH OTPe3KOB U BeJTMUKH YIJIOB

Henath TpyOyIO OIIEHKY JTMHEHHBIX U YT/IOBBIX BEIMUMH MPEIMETOB B PealbHOM KU3HU, pa3MePOB MPUPOAHBIX OOBEKTOB.
Pa3mnuate pa3Mephnl 3TUX 0OBEKTOB T10 TTOPSIZIKY BEJTUUMHBI

CTpouThb uepTe)xy K reoMeTpuuyecKruM 3ajjadam

ITosib30BaThCs TIPU3HAKAMM PABEHCTBA TPEYTO/ILHUKOB, WCTIOIB30BaTh TIPU3HAKUM WM CBOWMCTBA paBHOOEIPEHHBIX
TPeyTroJbHUKOB TIPU PelleHnH 3a/jad

[TpoBoAUTE IOTHYECKHE pacCy/IeHUs C UCTI0b30BaHNeM Ir'eOMeTPUUeCKUX TeopeM

[Monb30BaThCsi TIPHM3HAKAaMKA paBEHCTBA IIPSIMOYTOJIbHBIX TPEYTONIbHUKOB, CBOWCTBOM Me[WaHbl, TIPOBeAEHHON K
TUTIOTEHY3e TIPSIMOYTOJIbHOTO TPeYTObHUKA, B PellieHUY TeOMeTPUUeCKUX 3a/jau

OmpenensTe Tapasyie/lbHOCTh TIPSMBIX C TIOMOLIBIO YIJIOB, KOTOpble 00pasyeT C HMMH ceKyujas. Omnpejensith
rapasijie/IbHOCTb TIPSIMBIX C IOMOILBEO PABEHCTBA PACCTOSTHUM OT TOUEK OJHOU MPSIMOU 10 TOUEK APYrou MpsiMOu
PemiaTh 3a/jauu Ha K/ieTuaTol Oymare

ITpOBOAWTL BLIUMC/EHUS W HAXOAWUTh UHC/IOBble W OyKBeHHbIe 3HA4YeHUS YIJIOB B TeOMETPUYECKUX 3a/ladyax C
HCTI0/Ib30BaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJTbHUKOB, CBOMCTB YT/I0B, 00pa30BaHHBIX TIPH TlepeceueHrnt
JIBYX Tapasuie/ibHbIX TPSIMbBIX CeKylillel. PellaTh MpakTUUeCcKue 3alaud Ha HaXOXK/ieHue yTJI0B

BrageTs MOHATHEM TeOMeTPUYeCKOTr0 MeCTa TOUeK. Y MeTh OTpe/iesisiTh OUCCeKTPUCY YTJla ¥ CepeIMHHBIN TIepreHUKYIsIp
K OTPe3Ky KaK reoMeTprUUecKre MecTa Touek

dopmynrpoBaTth orpezesieHUs] OKPYKHOCTH U KpyTa, XOpAbl U AdaMeTpa OKPY>KHOCTH, TI0/Ib30BaTbCsl UX CBONCTBaMU.
YMeTb MPUMeHSTb 3TU CBOMCTBA MIPU pelleHUH 3aau

BiiafeTs MoOHATHEM OMMCAHHOM OKO0JI0 TPEYTrobHUKA OKPYKHOCTH, yMeTb HaXOAUTh eé LieHTp. [Tonb3oBaTbes hakTamu o
TOM, UTO OUCCEKTPHUCHI YT/IOB TPEYro/bHHUKA MIePeCceKaroTCsl B OIHOM TOUKE, U O TOM, UTO CepeIMHHbBIE TepIeHJUKY/ISIphbl K

CTOPOHAM TpeyToJIbHHKA MepeceKaroTcsi B OJHOM TOUKe
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6.13

6.14
6.15

8 K/TIACC

Kopg,
npoBepseMoro
pe3yjbTaTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

BraseTs moHsATHEM KacaTelbHOM K OKPY)KHOCTH, T0JIb30BaThCsl TeOpPeMOW O MeprieHAUKYJSPHOCTU KacaTeJbHOW W
pazauyca, IpOBeIEHHOT0 K TOUKe KacaHHs
[Tonb30BaThHCS MPOCTEHIIIMMY FreOMeTpUUYeCKUMU HepaBeHCTBaMH, TTOHUMAaTh UX MPAKTUUeCKU CMBICT

HpOBO,Z[I/ITI: OCHOBHbIe reoMeTpHUeCKHe IMOoCTPOeHHK C MOMOILIBIO UPKYJIA U JIMHEHKHN

IIpoBepsieMbie NpeJMeTHBIE Pe3y/IbTAThl 0CBOEHHUSI 0CHOBHOW 00pa30BaTe/IbHONM MPOrpaMMbl 0CHOBHOT'O 00IIIEro
o0pa3oBaHuA

I'eomeTpus

PacriosHaBaTh OCHOBHBIE BHWJBI UETBHIPEXYTOJILHUKOB, HMX 3/IEMEHTHl, T0/b30BaTbCs WX CBOWCTBAMH TIPH  DeIIeHUH
reoMeTpUYecKUX 3a/iau

ITpuMeHSITh CBOHCTBA TOUKH TlepeceueHrsl MeJJiaH TPeyrobHUKa (I[eHTpa MaccC) B PellieHrH 3a/jau

BrafieTb IOHSATHEM Cpe[Hel IMHUM TPEYToIbHUKA U TPATIel[uH, IPUMEHSTh UX CBOWMCTBA TIPY PellleHNH TeOMeTPHUeCKUX 3a/1ad.
IMonw3oBathcst Teopemoit Paseca ¥ TeOPeMOU O TMPOTOPIMOHAMBHBIX OTpe3KaX, MPUMEHSITh UX /IS pellieHrsl TTPaKTHUIeCKUX
3azau

[TpuMeHSITh TPU3HAKH MOA00HS TPEYTOILHUKOB B PeIIeHUH reOMeTPHUUeCKUX 3a/iad

IMonb3oBatbest Teopemoii [Tudaropa /st pellleHUs] reOMeTPUYECKUX U TPaKTHUecKuX 3ajau. CTPOMTb MaTeMaTH4ecKyro
MO/Ie/Tb B IMPAKTUYECKUX 3a/lauaX, CaMOCTOSITe/TBHO /Ie/IaTh YEPTEK M HAXOJUTh COOTBETCTBYIOIIME JITUHBI

BrajieTh TOHSATUAMH CHHYCa, KOCMHYCAa W TaHTeHCa OCTPOTO yrjia MpSMOYTOJILHOTO TpeyroyibHUKa. I107b30BaThCs 3TUMU
TIOHSITUSIMU [I71s1 PellieHrs TIPaKTUUeCcKUX 3a/au

Bbruncsisate (pa3snMuHbIMUA CIOCO0aMH) TUIOLAZlb TPEYTOIbHUMKA W TUIOLIAJ MHOTOYTOMBHBIX (GUryp (TOMb3ysich, The
Heo0X0IMMO, Ka/bKySTOpoM). [IprMeHsITh TIo/TyueHHbIe yMeHHUsI B TPaKTHUeCKHX 3a/jauax

Bra/ieTb IOHATHSIMHU BIIMCAHHOTO Y TIEHTPAJIbHOTO YTJIa, MCTI0/b30BaTh TEOPEMbBI O BITUCAHHBIX YIJIaX, YI/IaX MKy XOp/aMH
(CeKyIMMM) U yTJie MeXX/ly KacaTeJbHOW U XOPZAOH TPU PellleHuH reOMeTPUYecKUx 3a/jau

BrnafieTh MOHATHEM OIMUCAHHOTO YeThIPEXYTOJbHUKA, TIPUMEHSITh CBOWCTBA OTMMCAHHOTO YeTBHIPEXYTOJIbHUKA TIPH PeIeHuH
3azau

[TpyMeHsTh TIOMy4eHHbIe 3HaHUsI Ha TIPAKTHKE — CTPOUTh MaTeMaTHueckKre MOJe/ JI/IsI 3a/jau peasbHOM JKU3HU U IPOBOJUTD

COOTBETCTBYIOLL[Me BBIYMC/IEHHSI C TIPUMeHeHNeM T0J001s 1 TPUTrOHOMeTPHUH (T10/1b3Y5ICh, Te He00X0J1MMO, Ka/IbKY/ISITOPOM)
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9 KVTIACC

Kopg,
npoBepseMoro
pe3y/bTaTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

TIpoBepsieMbie NpeJMeTHLIE Pe3y/IbTAThI 0CBOEHHSI 0CHOBHOI 00pPa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOT'O 00II[ero
o0pazoBaHusa

['eomeTpus

3HaTh TPUTOHOMeTpUUeCKUe (DYHKI[MU OCTPBIX YIJIOB, HAXOJUTh C WX TOMOIIBIO PA3/IMUHbIE 3JIEMEHTHI TIPSIMOYTOJBEHOTO
TpPeyroibHUKA («pelIeHne MPIMOYTO/IbHBIX TPEYTOJBHUKOB» ). HaxoauTh (C TMOMOIIBIO Ka/IbKYJ/ISITOPA) JTMHBI U YTIBI [I7Is
HETab/TUUHBIX 3HAUEHUH

[Monb30BaThcs popMynaMy NpYBeJieHNss U OCHOBHBIM TPUTOHOMETPUYECKUM TOKAEeCTBOM [I7Isi HAXOXK/JeHUsT COOTHOLIIeHUM
MeX/ly TPUrOHOMeTpHUUYeCKUMU BeTMUNHaAMU

Wcrionb3oBaTh TeopeMbl CUHYCOB M KOCUHYCOB [Jisi HAaXOXK/EHHs pa3TMUHbIX 3/IeMEHTOB TpeyrojbHUKA («pelleHue
TPeyroJIbHUKOB» ), IPUMEHSITh UX TIPU pellleHUU reoOMeTpUUecKux 3aiau

BrafieTh MOHATHUSAMM MPeobpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX 37IEMEHTOB TIOZI00HBIX (uryp. I10/1630BaThCsl CBOMCTBAMU
Mo/J00MsT MPOU3BO/IBHBIX (PUTYDP, YMETh BBIUUC/ATH [JIMHBI U HAXOAUTh YTJIbl Y TIOZOOHBIX (Uryp. TIpUMeHsATh CBOWCTBA
1o/100MsT B IPAKTHUECKHX 3a/lauaX. YMeTh MPUBO/IUTH MTPUMEPHI TIOJJIOOHBIX (DUT'YP B OKPY’KarOII[eM MUpe

[Tonb30BaThHCst TEOpeMaMU O TIPOU3BeZIeHHH OTPEe3KOB XOP/, O MPOU3BeIeHNH 0TPe3KOB CeKYIIMX, O KBaZipaTe KacaTelbHOM
ITo/ib30BaThCS BEKTOpAaMH, TIOHUMATh UX FeOMEeTPUUYECKUH U (PM3UUeCKHI CMBIC/T, TPUMEHSITh UX B PEIlIeHNH FreOMeTPUUECKUX
1 ¢usnyeckux 3azau. [I[puMeHsITH CKaIsIpHOe TIPOM3Be/[eHre BEKTOPOB /IJisk HaXOXKAeHUs JJIMH U YTJIOB

[MTob30BaThCSt METO/IOM KOOPAWHAT Ha TJIOCKOCTH, TIPUMEHSITh ero B PellleHUH reOMeTPUYeCcKUX U MpaKTUUeCKUX 3a/iau
BriageTs MOHATHSMU TIPaBUIBLHOIO MHOTOYTOJIbHUKA, AJIMHBI OKPYXKHOCTH, [JIUHBI JyTH OKPY>KHOCTU W PaJjuaHHON Mephl
yT/a, yMeTb BbIUMCJIATH TUIOLIA/bL KpyTa U ero yacteil. [IpumMeHsTh MosyueHHbIe YMEHUs B TPAaKTUUeCKHX 3a/layax

HaxoguTb ocv WK LeHTPbl CAMMETPUX (Uryp, TPUMEHSITh ABWKEHHS TIJIOCKOCTH B MTPOCTEHILINX C/Tydasix
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6.10

HpI/IMEHHTb IMOoJ/IydyeHHbIe 3HaHUA Ha MMPAKTHKE — CTPOUTHL MdTEMATUUYECKKWEe MO E/IU AJIA 3a4a4 peaﬂbHOﬁ JKM3HU U TTPOBOJUTH
COOTBETCTBYHOIIHME€ BLIUYMC/IEHHUA C IDUMEHEHUEM l'IO,Z[O6I/IH U TPUTOHOMETPUUECKUX d)y'HK]_[I/Iﬁ (HOJIb3yHCB, raoe HEO6XO,D;I/IMO,

KaJIbKYJ/ISITOPOM)

ITPOBEPAEMBIE 3/IEMEHTBI COJAEPXXAHUA

7 KITACC

Kopg,

6.1

6.2
6.3
6.4
6.5
6.6

6.7

6.8
6.9
6.10

6.11

IIpoBepsieMblIii 3/1EMEHT COep>KaHUsA
['eomeTtpus

HauanbHble oHATHS reoMeTpyu. Touka, IpsiMast, OTPe30K, J1yd. YToJ1. Buzb! yrios. BepTukanbHble 1 cMeXXHBbIe yIJibl. bruccekTpuca
yria. JlomaHast, MHOroyroibHUK. [lapasuieibHOCTh Y MepIeHANKYISPHOCTD TIPSIMBIX

CummeTtpuuHblie ¢Gurypsl. OCHOBHbIE CBOWCTBA 0CEBOUM CUMMeTpUH. [IprMeprl CUMMETPHH B OKPY KatoLL[eM MUpe

OCHOBHBIE TTOCTPOEHHUSI C TIOMOIILIO LIMPKYJIS U JIMHeHKH. TpeyronsHuK. BricoTa, MeivaHa, OucceKTprca, X CBOWCTBA
PaBHOOe/[peHHBIN 1 PaBHOCTOPOHHKI TPeYro/ibHUKY. HepaBeHCTBO TpeyroyibHUKa

CBotlicTBa ¥ PU3HAKK paBHOOEJPEHHOTr0 Tpeyro/bHUKA. [Ipr3HaKu paBeHCTBa TPEYTr0/IbHUKOB

CaoiicTBa U IIPY3HAaKK IapasulesibHbIX IpsMbIX. CyMMa YIJIOB TpeyrosbHYKa. BHelllHMe yribl TpeyrojibHUKa

[TpsiMoyro/ibHBII TpeyroibHUK. CBONCTBO MefuaHbl IIPSMOYTOJIbHOIO TPeyrojbHHKA, NMpOBefEHHOM K runoreHyse. IIpusHaku
PaBeHCTBa MPSMOYTOJ/ILHBIX TPeYTOJbHUKOB. [IpAMOYTO/IBHBIN TPeyro/bHUK C yriioM B 30°

HepaBeHCTBa B reoMeTpyM: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O J/IMHE JIOMaHOM, TeopeMa 0O 0osibliieM yrjie U Oosbliei
CTOPOHe TpeyrosbHuKa. [leprneHuKyJ/Isip 1 HaK/I0HHast

I'eomeTprueckoe MecTo Touek. brccekTpuca yria U cepeJUHHbIN NeprieHJUKY/ISIP K OTPe3Ky Kak reoMeTpUyecKre MecTa Touek
OKpy>KHOCTb U KpYT, XOpZa U juaMeTp, UX CBoMcTBa. B3anMHoe pacriosnoykeHre OKPY>XHOCTH U NpssMOi. KacaresibHas 1 ceKy1asi K
OKPY>KHOCTHU

Opr)KHOCTb, BIIMCaHHaAsA B yroJi. BrmcanHas ¥ onvcaHHast OKPY>XHOCTHU TPE€YroJIbHUKA
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8 KITIACC

Kopg

6.1
6.2
6.3
6.4
6.5

6.6

6.7

6.8

6.9
6.10

6.11

6.12
6.13
6.14

9 KJ/TACC

6.2

HpOBepHEMbIﬁ 3JIEMEHT COA€PIKaHUA
I'eometpus

UeTtbipéxyroasHuKU. IlapanienorpaMM, ero npusHaky U CBOMCTBa

ITpssMOyTO/ILHUK, POMO, KBa/IpaT, UX MPU3HAKUA U CBOMCTBA

Tpaneliysi, paBHOOOKas Tparerysi, eé CBONUCTBA U NMPU3HAKU. [IpIMOYTo/bHas Tparielyst

Mertoy, yaBoenus: Mefuassbl. LlenTpanbHas cumMetpus. Teopema @aneca ¥ TeopeMa O IPONOPLIMOHA/IBHBIX OTPe3Kax

CpeHue JIMHYY TPeyroJibHUKA U Tparneluu. LleHTp Macc TpeyroyibHUKa

IMogobue TpeyronbHUKOB, K03hdurmeHT nogobus. IlpusHaku 1ogobusi TpeyroabHUKOB. [IpuMeHeHue mofo0us TpU pelleHuH
NpaKTUYeCKUX 3a7a4

dopMyJbl /171 TIIOIA/IA TPEYToIbHUKA, TlapasiiesiorpaMMa, poM0a 1 Tpamnernyu

CaoticTBa riomaziei reomeTpudeckux ¢Guryp. OTHoOLIeHUe TuIoiIazel mofjoOHbIX GUryp

BbIuncieHue 11011 1el Tpeyro/bHUKOB U MHOTOYTOJIbHUKOB Ha K/IeTUaTol Oymare

Teopema Iudaropa. ITpumeHeHue TeopeMsl [Trdaropa npu perieHUH MpakKTUYECKUX 3a7au

CrHyC, KOCMHYC, TaHTeHC OCTPOro yrja TMpsMOYTrOJbHOIO TpeyrojbHUKa. OCHOBHOE TPUIOHOMETPUUECKOe TOXKJEeCTBO.
Tpuronomerpuueckue ¢pyHKLuM yraoB B 30°, 45° u 60°

BriicaHHbIe U LIeHTpa/bHbIE YIJIBI, YTOJ MEXXAY KacaTeJIbHOW U XOpZOW. YTJbI MEXKAY XOpJaMH U CEKYLUMHU

BnucaHHbIe ¥ OMKCaHHBIE YeThIPEXYT0bHUKU

B3aumMHoe pacriosnioykeHre JByX oKpy>xHocTeld. Kacanue okpy>xHocTeid. Ob1mye KacaTesbHbIe K IBYM OKPY>KHOCTSIM

IIpoBepsieMblii 3/IeMeHT CO/iepP)KaHUA
I'eomeTpus

CuHyC, KOCUHYC, TaHreHC yrJoB 0T 0 0 180°. OCHOBHOe TPUrOHOMeTPUUeCKOoe TOXAeCTBO. DopmyJibl IpUBeeHUs
Pemmenvie TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. PellleHMe MpakTMUeCKHWX 3afau C MCII0/Ib30BaHUEM TeOpeMbl

KOCHMHYCOB 1 TeOpeMbI CHHYCOB
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6.3
6.4

6.5

6.6

6.7

6.8
6.9
6.10
6.11

ITpeo6pasoBanue nogobus. ITofo61e cOOTBETCTBEHHBIX 371EMEHTOB

TeopeMa 0 Npou3BefleHNH 0TPE3KOB XOP[, TEOPeMBI O IIPOU3Be/IeHNH OTPe3KOB CEeKYIIMX, TeopeMa O KBaJpaTe KacaTe/lbHOU

BekTop, A/nvHa (MOAYy/b) BeKTOpa, COHArpaB/ieHHble BEeKTODPHI, TPOTHUBOMO/IOXHO HarpaB/ieHHble BEeKTOPHI, KOJUIMHEeapHOCTh BEKTODOB,
PaBeHCTBO BEKTOPOB, OMepariy Hafl BeKTopaMu. Pa3ioykeHre BeKTOpa M0 IByM HEKOJ/UITMHeapHbIM BeKTOpaM

Koopaunate! BekTopa. CkansipHoe Mpou3Be/ieHre BeKTOPOB, TPUMeHeH e [i/Isl HaXOKAeHUs [JIVH U YTJIOB

[JlexapTOBbI KOOPAVHATHI Ha IJIOCKOCTU. Y paBHEHUsI IIPSIMOM 1 OKPY>KHOCTH B KOOPJMHATaX, [lepeceueHue OKPY>KHOCTeH U NpsIMbIX. MeTof,
KOOp/JMHAT U ero NpuMeHeHHe

IIpaBunbHbBIE MHOTOYT OJIbHUKU

[JnvHa okpy>KHOCTU. I'pafiycHas 1 paZiiaHHasi Mepa yIJia, BbIYMC/IeHUe JJIMH AT OKPY>KHOCTel

[Tnomaze Kpyra, ceKTopa, CerMeHTa

[IBI>KeHUs TUIOCKOCTU ¥ BHYTPeHHHe CUMMeTpuu GUryp (3/1eMeHTapHbIe rpefcrasienusi). [1apannenbHeiii neperoc. [ToBopot

IMPOBEPSIEMBIE HA OI'3 IIO0 MATEMATHUKE TPEBOBAHNSA K PE3Y/IbTATAM OCBOEHHSI OCHOBHO OBPA30BATE/IbHOI
IMTPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUIA

Kop . .
IIpoBepsieMble TPeGOBaHMA K NMPeMETHHIM pe3y/IbTaTaM O0CBOEHHsI 0OCHOBHOW 00pa3oBaTe/IbHOI NMPOrpamMMbl
NpoBepseMoro
POBEp OCHOBHOT0 0011[er0 00pa3oBaHus Ha ocHoBe ®T'OC
TpedoBaHHA

YMeHHe OrepupoBaTh TIOHSATHSIMH: MHOXECTBO, TIOZIMHOXKECTBO, OTEpallid HaJ, MHOXKeCTBAMH;, YMEHHEe OIepUpOBaTh
TIOHSATUSIMU: Tpad, CBSI3HBIN Tpad, JepeBo, LUK/, IPUMEHSTh UX TIPH PellleHUH 3aflay; YMeHHe UCTob30BaTh rpadudeckoe
TIpe/iCTaB/IeHHe MHOXKECTB [/i OMUCAHUsA peajibHbIX TPOLIeCCOB U SABJEHUH, MPU pelleHnd 3aZau U3 APYTHX yueOHBIX
Mpe/IMeTOB

YMeHue onepupoBaTh TIOHATUAMU: OMpe/ieieHre, aKCHOMa, TeOpeMa, I0Ka3aTe/bCTBO; YMEHHUe Pacrio3HaBaTh UCTUHHBIE U

JIO’KHBbI€ BbICKA3bIBaHWS, TPUBOAWTE TIPMMEPBI U KOHTPIIPMMEPEI, CTPOUTD BbICKA3bIBaHUA W OTPULIAHUA BBICKa3bIBAHUI
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YMeHue onepupoBaTh MOHATUSIMU: HaTypalbHOe UWC/IO, IIPOCTOe M COCTaBHOE YMCIIO, AeIMMOCTb HaTypa/bHbIX UHCel,
TIPU3HAKHU JIe/TUMOCTH, 11eJ/Ioe YKC/I0, MOAY/Ib UMC/Ia, OOBIKHOBeHHast P00k U lecaTHUHask ApoOb, CTaHAAPTHBIA BUJ, UKCIIA,
paLMOHa/bHOe UYMC/I0, UPPaljMOHaIbHOEe YMC/I0, apuMeTHYecKrii KBaJpaTHbIN KOpeHb; yMeHHe BBINOJHSATh AeHCTBUS C
YyKCaaMy, CpaBHUBAaTh U yIIOPSA0UMBaTh UMC/Ia, NIPeJCTaB/IATh Uic/la Ha KOOPAMHATHOW NPSIMOM, OKPYIJISITh YMC/Ia; YMEHUe
JenaTh IPUKUJKY U OLIeHKY pe3y/ibTaTa BbIUMC/IeHNUH

YMeHue onepupoBaTh NOHATUSMU: CTelleHb C LlebIM II0Ka3areseM, apupMeTHUeCKUil KBaJpaTHbIM KOpeHb, MHOIOYJIEH,
anrebpanyeckast ApoOb, TOXK/AECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTereHu 0oJiblile eUHULIbI; YMEHHEe BBITIOHITh
pacuéTsl 1o popmysiam, mpeodbpa30BaHus LeNbIX, JPOOHO-PALIOHAIbHBIX BEIDAYKEHUH U BBIDAKEHHI C KOPHSIMH, Pa3/ioyKeHre
MHOro4/IeHa Ha MHOXKUTE/IH, B TOM UHMCJIE C UCII0/Ib30BaHUeM (OpMyJ1 Pa3HOCTH KBaZIpaToB U KBafipaTa CyMMbI U Pa3HOCTH
YMeHue orneprpoBaTh IOHATUSIMMU: UMC/IOBOE DaBEHCTBO, ypaBHeHHe C OZHOM IepeMeHHOH, UMC/IOBOe HepaBeHCTBO,
HEepaBeHCTBO C TlepeMeHHOM; YMeHHe pellaTh JMHelHble W KBaJipaTHbIe YPaBHEHUS, APOOHO-pallMOHa/IbHbIE ypaBHEHUS C
OJJHOM TiepeMeHHOM, CUCTEeMBI /IByX JIMHEHHBIX YpaBHEHUH, TMHelHble HepaBeHCTBa M UX CHUCTeMbl, KBaZIpaTHbIe U APOOHO-
paLoHa/IbHble HepaBeHCTBa C OHOM NepeMeHHOM, B TOM YKCJ/Ie IIPY pellleHnH 3a/ja4 U3 Jpyrux NpeMeToB 1 NpakTUYeCKUx
3a/la4; yMeHHe UCIT0J/1b30BaTh KOOPAMHATHYIO NPSIMYIO M KOOP/AMHATHYIO IJIOCKOCTD /1711 U300pakeHUsl pellleHuH ypaBHeHUH,
HEpaBeHCTB U CUCTEM

YMeHue ornepupoBaTh TOHATUSAMH: (GYHKUWS, Tpapuk GYHKUUH, Hydd (QYHKOUMA, MPOMEXYTKH 3HAaKOIOCTOSIHCTBA,
TIPOME)KYTKH BO3pacTaHusi, yObIBaHUsI, HAMOOJIbIIIee ¥ HaMeHblIllee 3HaueHusl GYHKIUH; YMeHHe OIlepUpOBaTh MOHSITHSIMU:
npsiMasi TIPOTIOPLMOHAILHOCTD, JIMHeHHast GyHKLMS, KBaJpaTuuHas (YHKIMsL, oOpaTHasi TPOIMOPLMOHAILHOCT, TTapabora,
runepbosia; ymMeHue CTPOUTh Tpaduku (GYHKLIMH, HCI0/b30BaTh TpaduKU [Jis1 ONpefiesieHus] CBONCTB IPOLIECCOB U
3aBUCHMMOCTEH, /IS pellleHus 3aJay U3 JPYrUX yueOHBIX MPeJIMETOB M PeaybHOU KU3HHU; YMeHHe BhIpaKaTh (popmysiamu
3aBUCUMOCTH MeXX1y BeJITMYMHaMHU

YMeHue omnepupoBaTh MOHATUSMU: II0C/IeA0BaTe/bHOCTb, apU@MeTHueckass U reoMeTpUuecKass IMPOrpecCcUM; yMeHue
UCITI0/1b30BaTh CBOMCTBA NOC/Ie/joBaTe/IbHOCTe!H, (hOpMyJibl CyMMBI M 00I1{ero UsieHa Ipy pellieHuH 3afiad, B TOM UHC/e 3a/iau
U3 IPYTUX y4eOHBIX MPeJMETOB U PeanbHON >KU3HU

YMeHMe pelaTh 33/laud pa3HbIX TUTIOB (B TOM YMC/ie Ha TIPOLIEHTHI, IO M YaCTH, ABIDKeHHe, paboTy, IleHy TOBapoB U
CTOMMOCTH TIOKYTIOK W YCJIYT, HaJOTH, 3a7laud 13 00JsIacTH yTpaB/eHus TAYHBIMH M CeMelWHbIMUA (MHAHCaMH); yMeHue
COCTaBJISITh BbIPA)KEHUs, YPaBHEHUs], HepaBeHCTBA U CUCTEMbI 10 YCIOBHUIO 3a/jaud, MCC/IeloBaTh I10/yUeHHOe pelleHre U

OIl€eHHBATh l'IpaB,Z[Ol'IO,Z[O6HOCT]> IMOJIYy4YeHHBIX pe3y/IbTaTOB
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10

11

12

13

14

15

YMeHue omepypoBaTh MOHATUSAMU: GUTypa, TOUKA, OTPE30K, TIpsMasi, Jy4, JIoMaHasl, yroJl, MHOTOYTO/IbHUK, TPEYTOIbHUK,
paBHOOEIpEHHBI 1 PAaBHOCTOPOHHUIN TPEYTOJbHUKH, MPSAMOYTO/NBLHBIM TPEYroJbHUK, MeraHa, OMCCeKTpHCA W BBICOTA
TPeyroJibHUKA, YeThIPEXYTOJIbHUK, TapajenorpaMM, poM0, TMpsSMOYTO/NBLHUK, KBafipaT, Tparelys; OKPY>KHOCThb, KpYT,
KacaTe/bHasi; 3HAKOMCTBO C MIPOCTPAaHCTBEHHBIMY (PUT'YPaMH; YMEHHE PelliaTh 3a/lauv, B TOM UKCJIe U3 IOBCEJHEBHOM >KU3HHU,
Ha HaXO’KJieHHe reOMeTPUUEeCKUX BeJTMUMH C TIPUMeHeHUeM U3yJ9eHHbBIX CBOWCTB (GUTyp U (akToB

YMeHue oneprupoBaTh MOHITHSME: PAaBeHCTBO (YUTYP, PaBEHCTBO TPEYTO/IbHUKOB; MMapasuielbHOCTh U MepIeH/JUKY/IIPHOCTD
MIPSAMBIX, YTOJ MEXAY TpPSIMbIMU, TEepIeHJUKY/Isp, HaK/IOHHas, MPOeKIus, 1mogobue ¢Guryp, moJobHble TpeyrolbHHKH,
CUMMETpHUSI OTHOCUTEJIbHO TOUKH M TpSAMOW; yMeHHe pacro3HaBaTh pABEHCTBO, CUMMETPUIO U TioJobue ¢wuryp,
rapasiieTbHOCTh U TEPIEeH/TUKY/IIPHOCTD MPSIMBIX B OKPY>KaloIleM MUpe

YMeHue orepupoBaTh MOHATHSIMU: [JIMHA, PACCTOSTHWE, yron (Be/IMUMHA yT/ia, CMHYC U KOCHHYC yIJia TPeyroJibHUKa),
T7I0ITa/[b; YMEHME OLleHWBaTh Pa3Mephbl MPeAMETOB U OOBEKTOB B OKDY’KAalOI[EM MHpE; YMeHHe TPUMEHSTH (HOPMYJIBI
mepuMeTpa M IUIOIIQ[M MHOTOYTOJILHUKOB, [JIHHBI OKDY)KHOCTM W IUIOIIAZAM Kpyra, o0beMa MpsIMOYroJbHOTO
rapasijiesienure/ia; yMeHHe TPUMEHATh TMPU3HAKKW PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMMe YIJIOB TpPEYTrOJIbHHKA,
Teopemy ITudaropa, TpUrOHOMeTpUYECKUEe COOTHOIIIEHUS ISl BEIYMC/IEHUS [I/TUH, PACCTOSTHUM, TITOIA e

YmeHnue n30bpaxkatsb mockue GUTYPHI M UX KOMOWHALIM, TIPOCTPAaHCTBEHHbIE (DUTYPBI OT PYKH, C TIOMOIIBI0 YePTEXKHBIX
MHCTPYMEHTOB U 3/IEKTPOHHBIX CPEZICTB 10 TEKCTOBOMY W/ CUMBOJIbHOMY OITMCAHUIO

YMeHHe OMepUpOBaTh MOHATHSMU: MPSIMOYTO/IbHAs CHUCTeMa KOOD/JWHAT; KOOPAWHATHI TOUKH, BEKTOP, CYyMMa BEKTODOB,
TIPOM3Be/IeHre BEKTOpa Ha YKC/I0, CKaJIIpHOE TIPOM3Be/IeHre BEKTOPOB; YMEHHE MCI0Jh30BaTh BEKTOPLI M KOOP/WHATHI JIIsT
TIpe/ICTaB/IeHUS JAHHBIX U PeIlleHus 3a/Jjau, B TOM UHCJie U3 APYTrUX yueOHbBIX TIPeIMETOB U PeaTlbHOM XKU3HU

YMeHue oriepupoBaTh MOHITHSME: CTOJIOMKOBBIE U KPYTOBbIe AWarpaMMbl, TabuLIbl, cpejHee aprudmMeTHuecKoe, MeJuaHa,
Haubo/iblllee W HaWMeHbIllee 3HAUeHWs, pa3Max UHC/IOBOrO Habopa; yMeHHe W3B/eKaTb, WHTEPIPETUPOBaTh MU
npeoOpa3oBbiBaTh HMHMOpPMAIMIO, TIPE/ICTAB/JIEHHYI0 B Tabiuijax W Ha /darpaMmax, OTPaKalolyl0 CBOWCTBA M
XapaKTepUCTHKU peaTbHbIX TIPOLIECCOB U SIBJIEHHH; YMeHHe paclio3HaBaTh U3MEHUMBLIE BETMUMHBI B OKPY>KaIOIIIeM MHpe
YMeHue oreprupoBaTh MOHATUSMU: CJIYYalHBINA OMBIT (CTyYaliHbIM 3KCIIEPUMEHT), 3/leMeHTapHOe CoObITHe (3/1IeMeHTapHbBIH
UCXO0[]) C/IyYaliHOTO OMbITa, CAyyaiiHoe COOBITHE, BEPOSITHOCTh COOBITHS; YMeHHe HaXOAUTh BEPOATHOCTH CAyJakHBIX
COOBITHI B OTBITaX C PABHOBO3MOKHBIMH 3/IEMEHTapHBIMU COOBITUSIMU; YMEHHE PelliaTh 3a/Jauld MEeTO/IOM OpraHHW30BaHHOTO
riepebopa M C WCIOJH30BaHUEM TPABH/a YMHOXKEHUS; YMeHHe OIeHWBAaTh BEPOSATHOCTU peabHBIX COOLITUH U sIBJIEHUH,
TIOHUMATh POJIb MTPAKTUYECKH [JOCTOBEPHBIX U MajIOBEPOSTHBIX COOBITHM B OKPY)KAlOIleM MHpPe U B )KW3HU; 3HAKOMCTBO C

IIOHATHEM He3aBHUCHMbIX CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX UHCE/ U ero POJIBKO B MaCCOBBIX SAABJIEHUAX
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YMeHue BBI6I/IpaTL HO,C[XO,Z[H]_L[I/Iﬁ H3yq6HHbIﬁ MeTOJ OJid pelleHus 3a[a4yd, IPUBOAWTL IIPHUMEPBI MdTe€MaTHUYeCKHX
16 BBKOHOMGPHOCTeﬁ B IIpUpoOe U )KN3HU, PACIIO3HaBaATh IIPOABJ/IEHHE 3dKOHOB MdT€EMATHKHU B UCKYCCTBE, OIMMChIBATHL OTAE/IbHbIE
BbIJalOIKeCA pe3yJ/ibTaThl, ITI0/IyYeHHbI€ B XO4€e Pa3BUTUA MATE€MATHUKU KadK HAYKH, IIPUBOJUTL IIPUMEPbI MaTeMaTHU4YeCKHNX

OTKDBLITUN U UX aBTOPOB B 0T€UeCTBEHHOW Y BCEMUPHOU NCTOPUU

INEPEYEHDB 3J/IEMEHTOB COJEPXXAHUSA, IIPOBEPAEMBIX HA OI'D IIO MATEMATUKE

Kop IIpoBepsieMbIii 3/IeMEHT COepP>KaHUsA

1 Uwucsia v BbIUKC/IEHUS

1.1 HarypanbHsble u Lenbie uncia. [Ipu3Haky e TMMOCTH LieJTbIX Yrces

1.2 OOBLIKHOBEHHBIE U JIeCITUYHBIE IPOOH, TIPOLIEHTHI, OeCKOHEUHbIE TIEPHO/IMUECKKE IPOOU

1.3 ParjnonanbHble uncia. ApudMeTrueckre onepalyy C paljoHaIbHBIMUA YUC/IaMU

1.4 HelicTBuTenbHbIE UyKC/Ia. ApUhMeTHUECKHE OTepal[iH C JeHUCTBUTETbHBIMU UHC/IaMHU

1.5 ITpubIMKEHHBIE BEIUMC/IEHNS, PABU/IA OKPYT/IEHUS, TIPUKH/IKA U OI[eHKA pPe3yJ/ibTaTa BhIUUCIeHUH
2 Anrebpanueckrie BhIpaXKeHUs

2.1 BykBeHHbIe Bbipa)keHUs (BLIDa)KeHUsI C TiepeMeHHbIMH)

2.2 CrereHb C 1[e/TbIM 1ToKa3areseM. CTeTieHb C paljioHaIBHBIM 1oKa3aTeneM. CBONCTBA CTeTieHU

2.3 MHorouseHbl

2.4 Anrebpanueckasi 1pobOb

2.5 ApudmeTrueckuii KOpeHb HaTypasbHOM CcTeleHH. [leiicTBus ¢ apudMeTHUeCKUMU KOPHSIMU HaTypaibHOW CTereH!
3 YpaBHeHUs1 1 HEpaBeHCTBa

3.1 Llenbie 1 qpoOHO-palioOHaNbHBIe ypaBHeHUs1. CHCTeMBI ¥ COBOKYITHOCTH YpaBHEHHH

3.2 Llenbie 1 [poOGHO-paLiOHabHBIE HepaBeHCTBA. CHCTeMBI M COBOKYITHOCTH HEPaBEHCTB

3.3 PertieHuie TeKCTOBBIX 3ajau
4 Uuic/ioBble mocie0BaTeIbHOCTU

4.1 IMTocnenoBaTeTBHOCTH, CIIOCOOBI 3a/IaHKMS TOC/Ie/I0BATeTbHOCTEH

4.2 Apudmernueckasi U reoMeTprueckasi porpeccuu. @opmysa C/0KHbBIX MPOLEHTOB
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DyHKIMU
DyHKUMS, criocoObl 3a1anus GyHKIMU. ['paduk GpyHKIMU. O61acTb OnpeeneHust U MHOXKeCTBO 3HaueHUH ¢yHKImu. Hym dpyHKImu.
[TpoMeXyTKH 3HAKOTIOCTOSTHCTBA. IIPOMEXYTKM MOHOTOHHOCTH (GYHKLMHA. MakCUMyMbl U MUHUMYMbI (GyHKIMA. HaubGosbliee u

HaMMeHbIIIee 3HaueHune CI)yHKL[I/II/I Ha TIPOMEXYTKe

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

KoopguHate! Ha psiMoi U MJIOCKOCTH
KooppauHaTtHas npsimast

JlexapToBbI KOOpAMHATEI Ha TJIOCKOCTH
['eomeTpus

I'eomeTprueckue pUrypsl ¥ UX CBOMCTBa
TpeyroyibsHUK

MHOroyrosbHuKU

OKpY’KHOCTb U KpyT

W3mepeHnie reoMeTpUYeCKUX BETUYUH
BexTopsl Ha I/I0CKOCTU

BeposTHOCTB U cTaTUCTUKA
OnucarenbHast CTaTUCTUKA
BeposarHocTh

KombuHaTopuka

MHokecTBa

I'pade
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