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INIOACHUTEJIBHASA 3ATINCKA

I'eomeTpust KaK OJMH U3 OCHOBHBIX Pas/ie/ioB IIKOJIbHON MaTeMaTHK{, UMEIOIIHH CBOel Liesibio obecrieunTsb
W3yueHHe CBOMNCTB W pa3MepoB (Uryp, WX OTHOLIEHHWH W B3aWMHOe Pacliojio)kKeHHe, OMMPAeTCs Ha JIOTUYeCKYlo,
JlOKa3aTebHYI0 JMHUIO. L[eHHOCTh M3yueHHs TeOMeTPHH Ha YPOBHE OCHOBHOT'O 0011iero 06pa3oBaHus 3aK/IFOUaeTCst
B TOM, UTO 00YYaroLMHACS YUUTCS TIPOBOUTD JI0Ka3aTelbHbIe PAaCCY)KIEHs, CTPOUTh JIOTUUYECKUE YMO3aK/TIOUeHMs],
JlIOKa3blBaTh WMCTHHHBIE YTBEPXKAEHUS U CTPOUTh KOHTPIPHUMEpPH! K JIOXKHBIM, IMPOBOJUTH PacCCYX[EeHHUsS «OT
TIPOTHBHOTO», OT/IMYaTh CBOMCTBA OT MPU3HAKOB, ()OPMY/IMPOBaTh 0OPATHBIE YTBEP)KAEHMUSI.

Bropoii 1ienbl0 M3y4yeHUs] reOMeTpUH SBJSIeTCS WCTIO/b30BaHHe eé KaK MHCTPYMEHTa IpY PelleHuH Kak
MaTeMaTHUecKiX, TaK W TIPAKTHUeCKHX 3a/jay, BCTPEYAIOIUXCs B peasbHON XW3HW. OOydaroumiics [oJDKeH
Hay4uTbCsl ONpe/ieluTh T'eOMeTpUuecKyto (urypy, ommcaTb C/I0BaMM [@HHbIM 4epTé&X WM PUCYHOK, HaWTH
IUIOIa/b 3eMeJIbHOr0 YyYacTKa, pPacCUuTaTh HEOOXOAWMYIO AJMHY ONTOBOJIOKOHHOrO Kabessi uinud TpeOyemble
pasmepsbl rapaka fijist aBTOMOOU/Is1. DTOMY COOTBETCTBYET BTOpasi, BBIUMC/IUTe/bHAs JTMHNS B U3yUeHUH T'eOMeTPUM.
Ilpn pemieHny 3afau INPakTUYeCKOTO XapakTepa OOYYalOIIMICS YUYUTCS CTPOMTh MaTeMaTHUecKrie MOZenu
peasbHbIX )KU3HEHHBIX CUTYalUii, TPOBOJUTh BHIUMC/IEHUS U OL|eHUBATh a[leKBaTHOCTD TI0/IyUeHHOI0 pe3yJbTaTa.

KpaiiHe Ba)XKHO TOAUEDKMBATL CBS3UM T€OMETPUM C [JPYrUMH Y4eOHbIMU TpeJMeTaM{, MOTHBHPOBAaTb
WCII0/Ib30BaTh OTIpeZie/ieH|s] TeOMeTPUUecKnX (UTyp U TIOHSATHM, /1eMOHCTPHUDPOBATH TNPHUMeHeHHe I10/TyYeHHBIX
YMEeHUI B GM3MKe U TeXHHWKe. DTH CBsI3U Haubosiee sPKO BUJHBI B TeMaX «BeKTopbD», «TpUrOHOMETpUYECKUe
cooTHoIIeHus», «MeTtoz KoopauHaT» 1 «Teopema [Tudaropa».

YuebHbIl Kypc «['eoMeTpusi» BKIIFOUaeT CJIeAVIOLIMe OCHOBHBIE pa3fesibl Cofiep>KaHusl: «I'eoMeTpuuecKue
¢urypsl U ux CBoOiicTBa», «/I3MepeHue reoMeTpuyecKux BelWUMH», «/leKapTOBbI KOOPJAWHATBHI Ha IIJIOCKOCTH»,
«BekTopbi», «/IBUKeHUs MI0CKOCTH», «[Ipeobpa3oBaHyst MOL00Ms».

Ha m3yuenue yuebHoro Kypca «['eomeTpusi» oTBoauTcs 204 yaca: B 7 Kiacce — 68 uacoB (2 yaca B HeJIeJ0),
B 8 K/acce — 68 yacoB (2 yaca B Hefient0), B 9 Kacce — 68 yacoB (2 yaca B Hefiesiio).



COJEPXAHUE OBYYEHUA
7 KJIACC

HauvanbHble noHsTus reomeTpuud. Touka, npsiMasi, OTpe3OK, Jy4. Yrosa. Buzabl yrioB. BeprukanbHble u
cMexkHble yriibl. brccektprca yria. JlomaHast, MHOrOyro/bHUK. [TapasiensHOCTb U NepreHANKYIIPHOCTD NPSIMBIX.

CumMetpuuHble ¢urypsl. OCHOBHBIE CBOWMCTBA OCEBOM cUMMeTpuu. IIpiMepbl CUMMeTPHUU B OKPY’KarollieM
MUpe.

OCHOBHBIE TIOCTPOEHHUS C TIOMOILBIO LUPKY/Isl U uHeHKU. TpeyroybHUK. BeicoTa, MemuaHa, GUCCEKTPHCA,
VX CBOWCTBA.

PaBHOOEApeHHBIN U PABHOCTOPOHHUU TpeyronbHUKW. HepaBeHCTBO TpeyroibHUKa.

CgoticTBa ¥ PU3HaKK paBHOOEPEHHOT0 TPeyrobHKUKa. [IpU3HaKK PaBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBA ¥ TIPU3HAKA TMapa/UleNbHBIX TpsAMBIX. CyMMa yI7IOB TpeyrojibHYMKa. BHeIHWe yTiibl
TpeyroJIbHUKa.

[TpsimoyrombHBIN TpeyronbHUK. CBONCTBO MejuaHbl MPSMOYTOJbHOIO TPEeYro/ibHUKa, IPOBeJEHHON K
ruroTeHy3e. [Ipr3HaKy paBeHCTBA MPSIMOYTOBHBIX TPEYTObHUKOB. [IpSIMOYTOMBbHBIN TPEYTOMBHUK C yTioM B 30°.

HepaBeHcTBa B reoMeTpuu: HepaBeHCTBO TpeYro/bHUKA, HepaBeHCTBO O JyIMHe JIOMaHOM, TeopeMa O
GosblieM yriie ¥ 6osbliel CTOpOHe TpeyroibHUKA. [leprieHAUKY /ISP ¥ HaKJIOHHAsL.

I'eomeTpuueckoe MecTo TOYeK. BuccekTpuca yrina M cepefiMHHBIM TIepleHAUKY/ISP K OTpe3Ky Kak
reoMeTpUUeCcKHe MecTa ToueK.

OKpY>XHOCTb U KpYT, XOp/ila U JuaMeTp, UX CBOWCTBAa. B3aumHOe pacriosio)keHre OKPY>KHOCTH U TPSIMOM.
KacaTenbHad U cekyljas K OKpy>XHOCTH. OKpY>KHOCTb, BIMCaHHas B yroJ. BrvcaHHas 1 onvcaHHasi OKPY’>KHOCTH
TpeyroyIbHUKa.

8 K/IACC

UeTnlpéxyronbHUKU. [laparnienorpaMM, ero npusHakv M cBoiicTBa. UacTHble C/lyyad IapasulesiorpaMMOB
(MIpsAMOYTOJIEHUK, poMO, KBaZIpaT), UX MPU3HAKW U CBOWCTBa. Tparmelus, paBHOOOKas Tparelys, eé CBOHCTBA U
rpusHaku. IIpsMoyrossHas Tparnenus.

Mertop, yaBoenus MeguaHsbl. LlenTpanbHas cummerpusi. Teopema @aneca U Teopema O IIPONOPLMOHATBHBIX
OTpe3Kax.

CpeaHue TMHUM TPEYroJibHUKA U Tpareluu. LleHTp Macc TpeyrosbHUKa.

[Mogobue TpeyronbHUKOB, Ko3dduipeHT mnofobus. [Ipu3Haku mnofoOusi TPeyrojbHUKOB. IIpuMeHeHue
noZ00ust IPU PelleHny MPAKTUUeCKUX 3aau.

CgoiicTBa miomazeil reomerpuueckux ¢uryp. ®opmMyiisl AJis IUIOLAANA TPEYTobHUKA, MapasiesiorpaMma,
pomba u Tpanernyu. OTHOLIeHHe TUIoLa/ield MoJ00HbIX QUryp.

BerurcieHue nioniaziel TpeyrobHAKOB M MHOTOYTOJILHUKOB Ha KJIeTuaToi Oymare.

Teopema ITudaropa. [IpumeHenre Teopemsl [Trudaropa npu pelieHUH PaKTUYECKUX 3a/1au.

CHHYC, KOCUHYC, TaH[€HC OCTPOro yrja NpsMOYToJILHOIO TpeyrosbHUKa. OCHOBHOe TPUTOHOMeTpUYecKoe
ToX/lecTBO. TpuroHomerprudeckue ¢hyHKuM yrios B 30, 45 1 60°.

BrivcanHble U 1LjeHTpajibHblEe YIVIBL, Yrod MeXJAy KacaTeJbHOW W XOpAOH. YIJIBI MeX[y XOpJaMu WU
CeKyIL[MMH. BrivcaHHbIe 1 onvcaHHble YeThIPEXYTO/ILHUKY. B3aMHOe pacriosioykeHue [ByX OKpykHOcTel. KacaHue
OKpy>kHOCTel. OO1Ire KacaTelbHbIe K JBYM OKPY>KHOCTSIM.

9 KJ/IACC

CuHyC, KOCHHYC, TaHreHC yrioB oT 0 go 180°. OCHOBHOe TPHIOHOMeTpHYeCKOe TOXeCTBO. DOpMYIIBI
TIpUBEZEHMUSI.

PemieHrie TpeyrosibHUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHMe MpaKTHUYeCKWX 3afad C
WCIIO/Ib30BaHIEM TeOpeMbl KOCHHYCOB U TeOpeMbl CHHYCOB.

[Tpeobpa3zoBanue nozfo6usi. [Tof001e COOTBETCTBEHHBIX 3/IEMEHTOB.

TeopemMa 0 TpOW3BeJeHUU OTPE3KOB XODZ, TEOPeMbI O IPOM3BEJeHHM OTPEe3KOB CEKYIIMX, TeopeMa O
KBa/[paTe KacaTe/bHOM.

BekTop, AnvHa (MOZAy/b) BEeKTOpa, COHAIpaB/ieHHble BEKTOPbI, IIPOTHUBOIIO/IOXKHO HarpaB/ieHHbIe BEKTODH,
KOJUIMHEapHOCTh BEKTOPOB, PABeHCTBO BEKTOPOB, ONepaliiM Haj BeKTopaMu. PasjiokeHue BeKTOpa IO JBYM
HeKO/UIMHeapHeIM BekTopaM. KoopzuHaTbl BekTopa. CKa/isipHOe IIpOU3Be/ileHHe BEKTOPOB, IIPUMeHeHue [Jist
HAXOXK/IEHUS JTUH U YTJIOB.



[JlekapToBBI KOOPJMHATHI Ha TUIOCKOCTH. YPaBHEHHUs TIPSIMOM U OKPY>KHOCTH B KOOp/IMHATAX, MepeceyeHue
OKPY)KHOCTeH U MpsIMbIX. MeToz KOOpAMHAT U ero IpuMeHeHHe.

[TpaBW/IbHBIE MHOTOYTOMBHUKM. [IMHa OKpy>KHOCTW. I'pafycHasi ¥ pajuiaHHas Mepa yria, BbIYMCIEeHHe
JUIMH AyT OKpy>KHOCTel. Ilnomass Kpyra, ceKkropa, cerMeHTa.

[BIDKeHUs TJIOCKOCTA U BHYTPeHHHe CUMMeTpur ¢uryp (37eMeHTapHbIe mpeficTaByieHus). [lapainenbHbit
nepeHoc. [ToBopor.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA  ITPOI'PAMMBI YUYEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJ/IbTATBI

JINYHOCTHBIE Pe3y/IbTaThl 0CBOEHUs IIPOrpaMMebl yuebHoro Kypca «I'eoMeTpusi» XapakTepu3yroTCs:

1) naTpuoTHUYECKOe BOCIIUTaHHe:

NIpOsIB/IEHHEM MHTepeca K MPOIIJIOMY Y HaCcTOsII|eMy POCCHICKON MaTeMaTHUKH, 1JleHHOCTHBIM OTHOILIEHHEM K
JOCTWKEHUSIM POCCUHACKMX MAaTeMaTHKOB W POCCHHCKOM MaTeMaTHMuecKOW LIKOJbI, K WCIIO/b30BAaHUIO 3TUX
JOCTYDKeHUH B IPYTUX HayKax Y MPUKJIaJHBIX cepax;

2) rpa)kJJaHCKOe M /[yXOBHO-HPaBCTBEHHOE BOCIIUTAHHe:

TOTOBHOCTHIO K BBIMOJIHEHWIO O0SI3aHHOCTeH TpakKJaHWHA W peasu3alyd ero TpaB, Mpe/CTaB/leHHeM O
MaTeMaTHUecKUX OCHOBaX (YHKLIMOHMPOBAHWS pa3lUUHbIX CTPYKTYD, SIBJIeHWH, TpOLeJyp T'PaKIaHCKOTO
obijectBa (Harpumep, BbIOOpPBI, OMpPOCHI), TOTOBHOCTBIO K OOCYXX/IEHWMIO 3ITUUECKUX TIpO0/eM, CBSI3aHHBIX C
MPaKTUUECKUM TIPUMeHeHHeM [OCTW)KEHWM HayKd, OCO3HaHMEM Ba)KHOCTH MOPAJbHO-3THUECKHUX TMPUHLIMIIOB B
JlesiTeJIbHOCTY yUEHOr0;

3) Tpy/i0BOE BoCIIUTaHUe:

YCTaHOBKOI Ha aKTHMBHOE yyacTHe B pelleHHH NPAaKTHMUYeCKUX 3a/ay MaTeMaTH4yeCKOil HarpaBlIeHHOCTH,
OCO3HaHMEM B@KHOCTU MareMaTHUeckoro o0pa3oBaHMs Ha [IPOTSDKEHMM BCeld JKU3HU JJIs  YCIelIHON
npodecCOHANBHON [ieATe/IbHOCTY M Pa3sBUTHEM HeOoOXOAMMBIX yMEHUM, 0CO3HAHHBIM BBIOODOM U IOCTPOEHHEM
WH/IUBU/IyaIbHOW TPAeKTOPHUM 00Pa30BaHMs U KM3HEHHbBIX TUIAHOB C YUYETOM JIMUHBIX MHTEPECOB U OOIeCTBEHHBIX
noTpebHOCTel;

4) 3cTeTUYeCKOe BOCIIUTAHUe:

CIOCOOHOCTBI0 K 3MOLIMOHA/IBHOMY M 3CTETHUECKOMY BOCTIPHSATUIO MaTeMaTHUeCKHMX OOBEKTOB, 3afiad,
peLIeHUH, pacCy>KIeHHH, YMeHHUIO BUIeTh MaTeMaThyeckre 3aKOHOMEPHOCTH B MCKYCCTBE;

5) LIeHHOCTH HAYYHOI'0 MO3HAHUS:

OpueHTaLeld B [ieATeJIbHOCTH Ha COBPEMEHHYIO CHCTeMy HAy4HBIX Tpe/CTaB/ieHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs UesoBeKa, MPUPOJbl U 00IecTBa, TIOHUMaHUEM MaTeMaTHueCcKod HayKd Kak cdepbl
YesI0BEUECKOM /IesITe/IbHOCTH, 3TAIoB eé pa3BUTHS U 3HAUMMOCTH /IS Pa3BUTHS LIMBUIN3ALMH, OB/IaZleHUEM SI3bIKOM
MaTeMaTHKH U MaTeMaTU4eCKoi KyJbTYPOi KakK Cpe/iCTBOM IT03HAHKMS MUPa, OB/IafieHHeM IPOCTeNIIMMHI HaBbIKaMH
HCCIe/I0BaTe/NbCKOM IesITe/IbHOCTH;

6) ¢pusnyeckoe BocnuTaHue, HOPMHUPOBaHKE KY/IbTYPHI 30POBbS1 H YMOLMOHA/IHHOI0 0/1ar 00 Iy Yns:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYecKHe 3HaHUS B MHTepecax CBOETO 3/I0DPOBbsl, Be/eHHsl 3/10pPOBOIO
obpasa >KM3HM (30pOBOe TMTaHWe, COAJaHCHPOBAaHHBIA DEXUM 3aHATHH WM OT[bIXa, peryJsipHas (u3ndeckas
AKTHUBHOCTb), CHOPMUPOBAHHOCTHIO HABbIKA pPed)yieKCUU, MPU3HAHUEM CBOETO Mpaea Ha OLUIMOKY U TaKOTO >Ke MpaBa
JPyTOro ueJioBeKa;

7) 3K0JI0rHYecKoe BOCIIUTaHHe:

OpueHTaLMell Ha TpUMeHeHWe MaTeMaTHUeCKWX 3HaHWW [/ pelleHus 3ajad B 00/acTH COXPaHHOCTH
OKpY>KarolIleil cpeZibl, TJIAHMPOBAHUS MOCTYIIKOB U OLIeHKH WX BO3MOXKHBIX TIOC/IeACTBUH [/l OKPY KaroLlei cpejipl,
0CO3HaHUeM I7100albHOr0 XapakTepa 3K0JIOrnIecKUx NpobsieM U MyTel UX pelleHus;

8) ajanTanysa K H3MeHAIIUMCS YCJIOBHAM COLMA/IHLHOM M IPUPO/HOM CpeJbl:

TOTOBHOCTBIO K [IeMCTBUSIM B YC/IOBUSIX HEONpeJie/IEHHOCTH, TTOBBILIEHUIO YPOBHS CBOell KOMIIETEHTHOCTH
yepe3 MpakKTUUeCcKylo JesiTeNbHOCThb, B TOM UHC/le YMeHHe YUUThCS Y APYIUX Jofel, npuobpetaTts B COBMECTHOM
JlesTe/IbHOCTY HOBble 3HaHUs, HaBbIKM U KOMIIETEHLUH 13 OIIbITa [PYTHUX;

Heo6X0/IMMOCTBIO B ()OPMUPOBAHKUHN HOBBIX 3HAHUM, B TOM UHC/Ie (OPMYTUPOBATh U/IEH, TIOHSTHS, TUITOTE3bI
006 00BeKTax U sIBMEHUSIX, B TOM UYHC/Je paHee HEW3BECTHBIX, OCO3HABaTh Je(UIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTeH, M/IaHUPOBaTh CBOE pa3BUTHE;

CIOCOOHOCTBI0 OCO3HABaTh CTPECCOBYIO CHUTYAL[MIO, BOCIIPUHMMATh CTPECCOBYH) CHTYaLMIO KakK BBI3OB,
TpeOyIOIMii KOHTPMEP, KOPPEKTUPOBAThL IPUHUMAaeMble pelleHHs U AeHCTBYs, (OPMYIMpPOBaTh M OL|eHHUBATh PUCKU
U TI0C/Ie/ICTBUS], JOPMUPOBATh OIBIT.

METAIIPEJMETHBIE PE3YJ/IbTATBI

ITo3naBaTenbHbIE YHUBEpPCA/IbHbIE y‘leﬁHble AeﬁCTBﬂﬂ



Ba3oBble jloruyecKue AeiCTBUs:

BBISIBMIATH WM XapaKTepU30BaTh CyIIECTBEHHbIE TPU3HAKA MaTeMaTHYeCKWX OOBEKTOB, TTOHSTHH,
OTHOLIEHWH MeXXy MOHATHSIMH, (GOPMYIMPOBATh OTIpe/ie/ieHUs TIOHSTHH, YCTaHaBIUBATh CYLeCTBEHHBIN
TIpU3HAaK K/1acCH(UKALY, OCHOBAHUS A/t 0000ILeHusI M CpaBHEHWS], KPUTePUH TIPOBOAVMMOTO aHa/IH3a;
BOCIPHHUMATh, (OPMY/IHUPOBaTh M TMpPeoOpa3oBBIBATh CYXKJEHHs: YTBepAWTeNbHble U OTpULiaTesIbHbIe,
eJUHUYHbIe, YaCTHBIE U 00IL[He, yCIIOBHEIE;

BBISIB/ISATb MareMaTHuecKhe 3aKOHOMEDHOCTH, B3aMMOCBSI3M W IPOTHUBOpeudss B (akKTaX, [JaHHBIX,
HaO/MIOJeHUsIX U YTBEPXKAEHUSX, TMpeAsjaraTb KpUTEpUH /s BBISBIEHHS 3aKOHOMEpPHOCTeH U
TIPOTHUBOPEYNiA;

JieslaTh BBIBOZBI C MCIIO/Ib30BaHHWEM 3aKOHOB JIOTUKY, /IeflYyKTUBHBIX U MHAYKTUBHBIX YMO3aK/IIOUEHUH,
YMO3aK/H0UeHU 10 aHaI0ruuy;

pazbupaTh [0Ka3aTeabCTBa MaTeMaTUUeCKUX YTBEPXKAEHWH (TpsMble W OT TMPOTHBHOTO), TPOBOAWTH
CaMOCTOSATENIEHO HEC/IOKHBbIE [J0Ka3aTe/bCTBa MaTeMaTUUeCKUX (PakTOB, BLICTPAMBATh apryMeHTALHIO,
TIPUBO/IUTE MPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATE COOCTBEHHBIE PACCY KIEHNS;

BBIOMpaTh Crocod peleHHs: yueOHOW 3ajauM (CpaBHMBATh HECKOJIBKO BapHAHTOB peIlIeHHs, BbIOMpPATh
HauboJiee MMOAXOZSAIINM C yYETOM CAMOCTOSITE/TBHO BBIZ|e/IeHHBIX KPUTEPUER).

Ba3oBble uccieoBaTe/IbCKHE JeHCTBUA:

WCITO/Ib30BaTh BOTIPOCHI KakK HMCC/Ie[OBATeILCKUA WHCTPYMEHT I03HaHHsl, (HOPMY/IMPOBATh BOTIPOCHI,
¢buKCcHpyloll[ie TIPOTUBOpeure, TpobaeMy, CaMOCTOSTE/NbHO YCTaHAB/AMBAaTh HWCKOMOE U [IAHHOE,
(hopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBATh CBOIO TIO3UI[HI0, MHEHHUE,;

TIPOBO/IUTH TI0 CAMOCTOSITEIbHO ~COCTAB/IEHHOMY IITaHy HEC/IOXKHBIM JKCTIEPUMEHT, HeBOJbIoe
HCC/IeIOBAaHKE M0 YCTAHOBJEHWIO OCOOEHHOCTEH MaTeMaTHUecKoro O0O0BEeKTa, 3aBUCHMOCTEH O0OBEKTOB
MeXy co00H;

CaMOoCTOATE/TbHO (hOPMY/TUPOBaTh 000OIIIEHUS] U BBIBO/bI 110 Pe3y/ibTaTaM IPOBEJEHHOI0 Hab/IIOjeHus,
WCC/Ie[[OBaHMs, OL[eHUBATh JOCTOBEPHOCTD MO/yUeHHBIX Pe3y/bTaToB, BLIBOZOB 1 0000IIeHH;
MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOLIECCa, a TAKXKe BbIJIBUTATh MPE/TIONI0KEHHUSI O er0 Pa3BUTHU B
HOBBIX YCJ/IOBUSIX.

Pa6ora c undopmarueii:

BBISIBJIATh HEJJOCTATOYHOCTh M W30BITOUHOCTb WH(OPMALIMH, [AHHBIX, HEOOXOJUMBIX [/ pelleHust
3a7iauu;

BbIOMpAaTh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh UH(OPMALIUIO PA3/IMYHBIX BU/IOB U
(hop™m nipesicTaBIEHUS;

BbIOMpaTh (opMy mpejcTaBieHUss WHGOPMaLUK W WIIHOCTPUPOBATH pelllaeMble 3aJaull CXeMaMH,
JvarpaMMaMuy, MHOHW rpaMKoi U X KOMOUHALUSIMY;

OLIEHWBAaTh  HAA&XHOCTH  MHGOPMALMM 1O  KDPUTEPUSIM,  TIPE[JIOKEHHBIM  YUUTETEM WU
chOpMyTMPOBaHHBIM CaMOCTOSITE/TBHO.

KOMMyHHKaTPlBHLIe YHUBEpPCA/IbHbIE yqeﬁnble }]eﬁCTBPlH:

BOCTIPUHUMATL ¥ (POPMY/TUPOBATH CY)KIEHUSI B COOTBETCTBUHM C YC/IOBHSMU U Lie/isiMU OOIeHusl, SICHO,
TOYHO, TPAMOTHO BBIPD@KATh CBOIO TOUKY 3DEHUsI B YCTHBIX U MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10
XOJIy pelieHus 3ajaur, KOMMEeHTHPOBATh TI0/IyYeHHBI pe3y/IbTar;

B XO0/le 00CY>K/IeHUs 3a/laBaTh BOMPOCHI M0 CYILIECTBY 00CY>KaeMol TeMbl, pobieMbl, peliaeMo 3a/jauu,
BBbICKa3bIBaTh W/EH, HalleJieHHbIe Ha TOMCK PeIlleHHsi, COTIOCTAaB/ISATh CBOM CYXKAEHUSI C CY)XKIEHUAMH
JPYTHUX YUYaCTHUKOB [uajiora, obHapyKWBaThb pas3/ivuue W CXOZCTBO TO3HIMH, B KOPPEKTHOW (opme
(hopMy/IHMpOBaTh pa3HOIJIACHSI, CBOU BO3PayKEHHUS;

TIPe/ICTaB/ISITh Pe3y/bTaThl PElIeHUs 3a/jaud, SKCIIEPUMEHTa, MUCC/Ie[OBaHUs, TIPOEKTa, CAMOCTOSATETLHO
BbIOMpaTh (pOpMaT BICTYIUIEHUS C YUETOM 33/iau TIpe3eHTalii U 0COOEHHOCTeH ayJUTOPUH;

MOHUMATh W HCIOJb30BaTh MPEUMYIIIECTBA KOMAHAHOM W WHIMBH[Ya/bHOW pabOoThI TIPU pPeIleHrH
yueOHBIX MaTeEMAaTUYECKUX 3a/1au;

MPUHUMATh 1eJlb COBMECTHON [eATelbHOCTH, IUIAHMPOBAaTh OpPraHM3al[Mi0 COBMECTHOH paboThl,
pacripefieniAiTh BU/bI paboT, [OroBapUBaThCs, 0OCYXKAaTh TPOLECC U pe3yabTaT paboThl, 0600IIaTh
MHEHHsI HECKOJIbKUX JTIO/IeH;

yuYacTBOBaTh B TPYIMOBBIX (hopMax paboTbl (06CyXmeHusi, 0OMeH MHEHWSIMH, MO3TOBbIe LITYPMbI U
JpyTHe), BBIMOJHATL CBOK 4YacTh pabOThbl M KOOPAWHHUPOBATH CBOM [EHCTBUS C APYTMMH ujIeHaMu
KOMaH/Ibl, OLIEHWBATh KaueCTBO CBOETO BKJIaJA B OOIHH MPOJYKT 10 KPUTEPUSM, CHOPMYTHPOBAHHBIM
yYaCTHUKAMH B3aUMO/IeHCTBHSL.



PEI‘YJ'IHT]/IBHBIE YHHuBepCa/IbHbIe y‘—leﬁHbIe }leﬁCTBl/lﬂ

Camoopranmsanus:
®  CaMOCTOSITE/IBHO COCTaB/ISITh IUIAH, ITOPUTM pelleHus 3ajaudl (WM ero 4acthb), BbIOMpaTh Criocob
pellieHusi C YUéTOM HMEIOIIUXCS DPecypcoB W COOCTBEHHBIX BO3MOKHOCTeH, apryMeHTHpOBaTb U
KOpPPeKTHPOBaTh BapHaHThI pellieHri ¢ Y46TOM HOBOM MH(OpMaLiU.
CaMOKOHTPO0/1b, SMOLIIOHA/IbHbII UHTE//IeKT:
®  BiajeTb CriocobamMH CaMOIIPOBEpPKH, CaMOKOHTPOJIS IIpoLjecca M pe3ysbTaTa pellleHHs MaTeMaTU4ecKon
3ajlauy;
®  mpeJBHJeTb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb IIPU pelleHHWd 3a/lauyd, BHOCUTb KOPPEKTUBHI B
JeATeIbHOCTh Ha OCHOBE HOBBIX 0OCTOSATENbCTB, HAlIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;
®  OLEHWBATh COOTBETCTBHME pe3y/bTaTa /esTellbHOCTA TIOCTAaBIeHHONW Leld W YC/IOBUSIM, OOBSICHATH
TIPUYUUHBI JOCTVKEHUS] WM HeJOCTVDKEHUs LIe/Id, HaXOAWTb OLIMOKY, /laBaTh OLIEHKY MPHOOPeTEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJ/IbTATBI

K KoHI[y 00yueHust B 7 K/1acce 00yUaroIuiics MoayuuT CIe/Iyrole TpeJMeTHBIe Pe3y/IbTaThl:

Pacrio3HaBaTh W3yueHHbIe TeOMEeTPUUeCKUe (PUrypsl, OMpeie/ATh UX B3aUMHOE PacIio/ioXKeHue, 1300paXkaTh
reoMeTprueckre (Uryphbl, BHITOMHATL UEPTEXKH 10 YCOBUIO 3a7aui. I3MepsATh JMHEHHbIe W YI/IOBbIe BeJTUUHHBI.
PernaTh 3a/1au Ha BHIUKC/IEHHE [JIUH OTPE3KOB U BEJIMUUH YIJIOB.

Henate rpyOyi0 OLIEHKY JMHENWHBIX W YIJIOBBIX BEJWUMH TPEJIMETOB B peaybHOM >XW3HH, pa3MepoB
TIPUPO/IHBIX 00BEKTOB. Pa3muuath pa3mMepbl 3TUX 00bEKTOB M0 MOPSI/IKY BeJTUUHHBI.

CTpOUTh UepTeXU K TeOMETPUUYECKUM 3a/jauaM.

[Mosb30BaThCsl  MPU3HAKAMM ~ PABEHCTBA  TPEYTOJBHWUKOB, MKCTIO/Mb30BaTh TPU3HAKM M CBOMCTBA
paBHOGEIPEHHbBIX TPEYTOLHUKOB TP PEIIIeHNH 3a/1au.

ITpOBOUTD JIOTHUECKHE PACCY’KAEHHUS C HCTI0/IHb30BAHHEM FEOMETPUUECKUX TEOPEM.

IMTonb30BaThCsl  MPU3HAKAMU  PABEHCTBA  MPSIMOYTOJIBbHBIX — TPEYTOJbHUKOB, CBOWCTBOM  MeJMaHbI,
MPOBE/IEHHOM K THIIOTEHY3€ MPSIMOYTO/IbHOIO TPEYTO/IbHUKA, B PEILIEHHH TeOMETPUUECKHUX 3a/au.

OrnpezienaTh MapaiIe bHOCTh MPSIMBIX C MTOMOIIBIO YIJ/IOB, KOTOPbIe 006pa3yeT ¢ HUMH cekylinast. Onpe/iensTh
Tapasi/IeIbHOCTD TPSIMBIX C TIOMOIIIBI0 PaBEHCTBA PACCTOSIHUM OT TOUEK O/IHOM MPSIMOM /10 TOUEK APYTOit MpsSIMOK.

Permrath 3a1aun Ha KyleTuaTol Oymare.

ITpoBOUTH BBIUMC/IEHUS Y HAXOAUTh UUC/IOBbIe U OYKBEHHbIE 3HAUEHMs YTJIOB B TEOMETPUUECKUX 3aflauax C
WCIO/Th30BaHUEM CyMMbl YIJIOB TPEYrOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJ/IOB, 00pAa30BaHHBIX IpU
TepeceyeHnt JBYX Mapasuie/ibHbIX MPSIMBIX CeKyiled. PeliaTh mpakTHUeCKUe 3a7laun Ha HAXOXK/EHHEe YIJIOB.

BrafieTb TIOHATHEM TeOMETPUYECKOTO MeCTa TOueK. YMeThb Ompe/e/sTh OGMCCeKTPUCY yryia U CepeuHHbBIMI
TIePITeH/IUKYJ/ISIP K OTPE3KY Kak TeOMeTPUUeCKHe MeCTa TOUeK.

®opMy/IMPOBATh OTpe/iesieHus OKPY)KHOCTH W KPyra, XOp/ibl U [iamMeTpa OKPYKHOCTH, TI0/Tb30BaThCsl UX
CBOMCTBaMH. YMeTh TIPUMEHSITh 3TH CBOMCTBA P PEIIIeHNH 3a/1au.

BrafieTh TOHATHEM ONMWCAHHOW OKOJIO TPEYTOJAbHUKA OKDPY)XHOCTH, YMeThb HAxOJUTh €€ IIeHTP.
IMosb30BaThCst hakKTaMu O TOM, UTO GUCCEKTPUCHI YI/IOB TPEYTO/bHUKA TIEPECEKAIOTCS B OJJHOU TOUKE, U O TOM, UTO
cepeIUHHbBIE TePITeH/UKY/ISAPbI K CTOPOHAM TPEYTro/IbHUKA IIepeceKaroTCsl B O[HOM TOUKe,

Bnagets TOHATHEM KacaTeIbHOW K OKDY)KHOCTH, TI0/Ib30BaThCs TEOPEMON O MepIeH/UKYIIPHOCTH
KacaTe/IbHOM U pagilyca, MPOBeAEHHOTO K TOUKE KaCaHWUs.

[Mo/b30BaTHCS MPOCTEHIIIMMU FeOMeTPUUeCKUMY HEPAaBeHCTBAMH, MOHUMATh WX TIPAKTUUYECKUH CMBIC/T.

[TpoBOUTH OCHOBHBIE TEOMETPUUECKHE TIOCTPOEHUS C TIOMOILBIO LIUPKYJISt U JIMHEHKH.

K koHI1y 00yueHusi B 8 K/1acce 00yUaroIUiACs MOAYUUT CIe/IYIOLIUE TIPeIMETHbBIE Pe3yJIbTaThl:

Pacrio3HaBaTb OCHOBHbBIE BHbI UYETHIPEXYTOJILHUKOB, WX 3JIEMEHTHI, TI0/Ib30BAThCA WX CBOWCTBAMH TIPH
pellieHHH TeOMETPUUECKHX 3a7iau.

[TprMeHsTH CBOMCTBA TOUKU TTEPECeUeHUsT MeJaH TPeyro/bHUKA (I[eHTPa Macc) B PeIeHrH 3aau.

BraieTh TOHATHEM CpefHel JMHWK TPeyroJibHHUKA W Tparelud, MPUMeHsITh UX CBONCTBA TMPH PEIleHHH
reoMeTpUUecKuX 3azau. [1ob30BaThCst TeopeMoii dajieca ¥ TEOPEMO#L O MPOTOPI[MOHATLHBIX OTPe3KaX, MPUMEHSITh
WX /IS PELIeHMUsT TPaKTUYeCKUX 3a/au.

[TpuMeHsTh IPU3HAKY 000K TPEYTOIbHUKOB B PeIlleHUH TeOMeTPUUECKUX 3a/iau.



[Monb3oBateesi Teopemoit Ilndaropa fns pelieHHs TeOMETPHUECKUX M TIpaKTHYecKuX 3agau. CTpouThb
MaTeMaTHuecKyl0 MoJesib B TPaKTUYeCKMX 3a/jauaX, CaMOCTOSITe/JIbHO JieflaTb UepTéX W HaxOAUTb
COOTBETCTBYIOIIVE [TUHBI.

Bnagete MOHATHAMH CHHycCa, KOCHHyCa M TaHIeHCa OCTPOrO yIJa MpPSMOYTOJBHOTO TpeyroJibHHYKa.
ITonb30BaThCst STUMH MOHATUSMU /IS pellieHus] TPaKTUUeCcKrX 3aziad.

Beruncsate  (pa3muuHeiMM - criocobaMu) IUIOIIAAb TPEYTOJAbHUKA W IUIOMIQAM MHOTOYTOJIBHBEIX (PUTYp
(TI0/B3ySCh, rie He0OXO0AUMO, KaIbKy/IATOPOM). IIpUMeHSITh Mo/TyueHHbIe YMeHHs B [TPaKTUYeCKUX 3a/ayax.

BrazieTb IOHATUSAMY BIIMCAHHOTO U LIEHTPAIbHOT'O YIJIa, UCII0/Ib30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yIlax
MeX/y XopZaMHt (CeKyI{IMH) U yIJle MeX/y KacaTeabHON U XOpZAOH IpU pellleH!H reOMeTpUYecKUX 3azau.

BrazieTh NOHATHEM ONHUCAHHOTO YeThIPEXYTO/IbHUKA, TIPUMEHATh CBOMCTBA OMMCAHHOTO UEThIPEXYrOIbHHKA
TIPY pelleHuH 3a71ay.

[TpuMeHSITH TIOJTyueHHbIE 3HAHWSI Ha TPAKTHKE — CTPOMTb MaTeMaTW4deCKHe MOZeIU s 3a7jau peaybHOU
JKU3HU U TTPOBOJUTH COOTBETCTBYIOLME BBIYMC/IEHUS C IPUMEHEHUEM MOJ00USI U TPUTOHOMETPHUHU (TI0JB3YSCh, TAe
HeoOXO0/JIMO, Ka/IbKY/IITOPOM).

K KoHLy 00yueHust B 9 Kj1acce 00yJaroIUiCs TIOMYYUT C/ieYIOIHe TPeAMeTHbIe Pe3y/bTaThl:

3HaTh TPUrOHOMETpUUYECKHWe (QYHKLHUUA OCTPBIX YIJIOB, HaXOJWTh C KX TMOMOILBI) pa3/MYHBIE 3/IeMeHTHI
NPSIMOYTOJILHOTO  TPeYrolbHUKa («pelleHHe TMPsIMOYTO/bHBIX TPEYrOJBHUKOB»). Haxoaurte (C  MOMOLIBIO
KaJIbKyJI1TOpa) [/IUHBI U YTJIBI /151 HeTabIMUHbIX 3HauUeHUH.

[Tosb30BaThCst GopMy/iaMyl TIPUBEZIeHNST 1 OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM [/Is1 HAXOXK/EHHUS
COOTHOLIIEHUH MeX/ly TPUTOHOMETPUUECKUMU BeJTMIMHAMU.

Hcrnonb3oBaTh TeOpeMbl CMHYCOB M KOCHMHYCOB [JIs1 HaXOK/|€HHUsI Pa3/MUHBIX 371eMEeHTOB TPeYyroJ/ibHUKA
(«pel1ieHNe TPEYTOJIbHUKOBY ), IPUMEHSTh UX TIPY pellieHNH reoMeTpUUYecKHX 3aziad.

BraseTs mMOHATHUSAMU TipeoOpa3oBaHUsl TOA0OMs, COOTBETCTBEHHBIX 3JIEMEHTOB TMOAOOHBIX (UryD.
[MTonb30BaThCsi CBOWCTBaMM TOZOOWST TPOM3BONBHBIX (UI'YD, YMeTb BLIUHC/IATH [JIMHBI W HaxOJWUTb YIJIBl Y
noziobHbIX  uryp. [IpuMeHATh CBOWCTBA MOJOOWS B TIPAKTHUECKUX 3a/auaX. YMETb TPHUBOJUTH TPUMEpPHI
NOZI00HBIX GUT'YD B OKPY>KaroLleM MUpe.

[Monb30BaThCsi TeOpeMaM{ O TIDOM3BEIeHWH OTPEe3KOB XOpZ, O TPOM3BeIeHHH OTPe3KOB CEeKYIIUX, O
KBaJpaTe KacaTeJbHOM.

[Tonb30BaThCSI BEKTOPAMH, TIOHUMAaTb UX reOMeTpUUecKuid 1 GU3NIeCKUi CMBIC/, IPUMEHSITh X B PeIleHHH
reoMeTpHUUeCKUX M GU3UUeckux 3azau. [[pAMeHsTh CKa/IsIpHOE Mpou3BefieHHe BEeKTOPOB ISl HaXOKIEHUs IUH U
yIJIOB.

[Tosb30BaThCsl METOLOM KOODAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro B pelleHMd IeOMeTpUUeCKUX |
NPaKTHUUEeCKUX 3aJay.

BrnazieTh MOHATUSMM TPaBU/IBHOIO MHOTOYTOJIbHUKA, [JIMHBI OKPY)KHOCTH, [JIMHBI JYTH OKPY>KHOCTH U
paZiaHHOM Mepbl yIJia, YMeTh BBIUMCJIATH IJIOMIA/Ab Kpyra U ero yactedd. IIpyMeHSITH TOSydeHHble YMeHHs B
TIPaKTHUYeCKHX 3aiadax.

Haxoaute ocu (Mnv LIeHTPBI) CUIMMETPUX (QUTYD, IPUMEHSTE JBIKEHHS TFIOCKOCTH B ITPOCTEHIINX CTyvasix.

[TpuMeHSTH TIOJTyyeHHBbIE 3HAHWSI Ha TPAKTHKE — CTPOMTb MaTeMaTWdeCKHhe MOZeIU s 3a/iau peaybHOU
JKU3HU ¥ TIPOBOJUTH COOTBETCTBYIOLVE BLIUKMC/IEHUS C IPUMEHEeHHeM T0100Msl U TPUTOHOMETPUUECKUX (QYHKLUH
(TI0MB3ysACh, TAe HeOOXO0AUMO, KaTIbKY/ISTOPOM).



TEMATHUYECKOE IVNTAHUPOBAHUE

7 KIIACC
KoimnyecTBo uacoB O/1eKTpPOHHbIEe
HaumeHoBaHue
No (yudposBbie)
Pa3/ie/iIoB U TeEM Kontpo/sbHble | IIpakTHyeckue
n/o Bcero o0pa3oBare/ibHbIE
NporpaMmsbI padoThI paboThI
pecypchbl
[Tpocretimme
reoMeTpUuecKye
1 q)my por i X 14 BubnuoTteka
CBOMCTBa. IOK
N3mepenue
reoMeTpUYecKrx
BeJTMYUH
Bubnuoreka
2 TpeyrossHUKU 22 1 ITOK
[TapannensHbie
3 npsiMble, CyMMa 14 1 BubnnoTteka
YIJIOB LIOK
TpeyroJbHUKa
OKpY’>XHOCTb U
4 KpYT. 14 1 BubnnoTteka
I'eomeTpuueckue L[IOK
NOCTPOEHUS
I1
. 60 BgOPeHHe’ 4 1 BubnuoTeka
060 LLEeHHe IOK
3HaHUU
OBIIEE KOJIMYECTBO
YACOB I10 68 4 0
[TPOI'PAMME




8 KVIACC

KosmmuecTBO yacoB J/IeKTPOHHBbIE
No HaumenoBanmue
(qudppoBbIe)
n/ Pa3/ie/IoB U TeEM Bcer KoOHTpO/IbHBI IIpakTHYeckHn 06pasoBaTe/bHbI
n NporpaMmmslI 0 € padoThbI e padoThI e pecypcn
1 UeTbIpEXyTro/IbHUKU 12 1 EIEI)?{T norexa
Teopema daneca u
TeopeMa 0
TIPOTNOPLIMOHAJIEHEI BubnroTeka
2 15 1
X OTpe3Kax, [TOK
no/j06HbIe
TpPeyroJbHUKU
[Tomank.
HaxoxxzneHue
THIOMAARH BbubnuoTeka
3 TPeyroJIbHUKOB U 14 1 LIOK
MHOT'OYTOJTbHBIX
¢uryp. [nowaam
1oJ06HBIX HUTYP
Teopema ITudaropa EH6IHOTEKA
4 U Havasa 10 1 ITOK
TPUTOHOMETPUU
Yrbl B
OKDPY>KHOCTH.
BrniicanHblie u
OMKCaHHbIe
Bubnuoreka
5 YeThIPeXyroIbHUKU 13 1 ITOK
. KacarenbHble K
OKDY>KHOCTH.
Kacanue
OKPY’>KHOCTeM
5 [ToBTOpEHME, 4 1 BubnroTreka
0000111eH1e 3HAHUH IOK
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0

I[TPOI'PAMME




9 KV/IACC

KosmuecTBO uacos J/IeKTPOHHbIE

HaumeHnoBaHue

Ne (yudpoBbIe)
pas/ie/ioB U TeM Kontponbusie | IlpakTHueckue

n/o Bcero o0pa3oBaTe/IbHbIE
NporpamMmmsI paboTnI padoTsI

pecypchbl

Tpuronomerpus.
T

1 EOPENB 16 1 BubnmuoTreka
KOCHHYCOB U LIOK
CUHYyCOB. Perienue
TPeyroJbHUKOB
[Tpeobpa3oBaHue

ousi.
5 ;([)ATO HI/IIJH . 10 1 BubnmuoTreka
eTpruyecKue LIOK
COOTHOLIEHHUS B
OKPY>KHOCTH
Bubnuoreka

3 BexkTtopsl 12 1 ITOK
[exkapToBbl

4 KOOpJAUHATHI HA 9 1 Bubmuorexa
TIJIOCKOCTH
[IpaBuibHBIE
MHOTOYTOJIbHUKHU.

5 flmtia 3 BubnuoTreka
OKDY’>KHOCTH U IIOK
IJI0a/b Kpyra.

Brruriciienue
nioLazen

5 [IBrKeHUst 5 Bubnuoreka
IVIOCKOCTHU LHOK
IToBTOpEHME,
0bo6i11ieHMe, BubnmuoTreka

7 7 2
cUCTeMaTH3aLMs LIOK
3HaHUM

OBLIEE KOJIMYECTBO
YACOB I10 68 6 0

I[TPOI'PAMME




ITIOYPOYHOE IVIAHNPOBAHUE

7 KIIACC
KosinuecTBo uacoB J/IeKTPOHHBbIE
Ne Hara
nudpoBbIe
n/ | Temaypoka Bcer | Kourponbn | Ilpakruyeck | H3y4eH
oOpa3oBare/IbH
n (] bie padoThI ue padoThI us
ble pecypchl
ITpocreiiiiue
1 P 1 Bubnuoreka
reoMeTpuuYeCcKu
P LIOK
e 00BeKTHI
MHoroyronabHU BubnroTteka
2 1
K, JIoMaHas LTOK
CMexHbIe U
3 1 Bubnuoreka
BepPTUKA/ILHEIE
P LIOK
YT /b
CMexHbIe U
4 1 Bubnuorteka
BepPTUKA/ILHEIE
P LIOK
yT/Ib
CMmerxHbIe U
5 1 Bubnuoreka
BepTUKAIbHbIE
P LIOK
YTJIbI
CMeXXHbIe U
6 1 Bubnuoreka
BepTUKAIbHbIC
P LIOK
YTJIbI
CMeXXHble U
7 1 Bubnuoreka
BepPTUKAIbLHBIC
P LIOK
yT/IbI
CMeXXHbIe U
3 1 Bubnuoreka
BepPTUKA/ILHBIC
P LIOK
yT/IbI
W3mepenue
JIMHeHHBIX U
TJIOBBIX
9 Y 1 Bubnuoreka
BeJIMYUH
’ ILIOK
BBIYUC/ICHUE
OTPE3KOB U
yTJIOB
W3mepenue
JINHEeNHbIX U Bubnuorteka
10 1
YTJIOBBIX HOK

BeJIMUlH,




BbIUKC/IEHUE
OTpEe3KOB U
yTJIOB

11

N3mepenue
JINHEHHBIX U
YTJIOBBIX
BeJIMUVH,
BBLIUKMC/IEHHE
OTpe3KOB U
yTJIOB

Bubnuorteka
ITOK

12

N3mepeHue
JINHEHHBIX U
YTJIOBBIX
BeJIMUVH,
BBLIUMC/IEHHE
OTpe3KOB U
yTJIOB

Bubnuorteka
ITOK

13

ITepumeTp U
IIomazsb

duryp,
COCTaBJIeHHbIX

u3
MPSIMOYTO/TbHU
KOB

Bubnuorteka
ITOK

14

ITepumeTp U
IIomazsb

duryp,
COCTaBJIeHHbBIX

u3
MPSIMOYTO/TbHU
KOB

Bubnuorteka
ITOK

15

ITonsaTHE O
PaBHBIX
TpeyrojibHUKAax
Y TIEPBUYHbBIE
rpeACTaB/IeHus
O PaBHBIX

durypax

Bubnuorteka
ITOK

16

Tpu nipu3Haka
paBeHCTBa
TPEeYyroJbHUKOB

Bubnuorteka
ITIOK

17

Tpu npusHaka

Bubnuorteka




paBeHCTBa

ITOK
TPeyro/JIbHUKOB
Tpu npr3Haka Bubnuoreka
18 paBeHCTBa IHOK
TPeYrO/IbHUKOB
Tpu rpusHaka Bubnuoreka
19 paBeHCTBa HOK
TPeyroJIbHUKOB
Tpu npusHaka Bubnuorteka
20 paBeHCTBa HOK
TPeyroJIbHUKOB
Tpu mpr3Haka Bbubnuoreka
21 paBeHCTBa OOK
TPeyro/JIbHUKOB
IIpusHaku
aBeHCTBa
p Bubnnuoreka
22 TIPSAMOYTOJIbHBI LHOK
X
TPeyro/JIbHUKOB
IIpusHaku
aBeHCTBa
p Bubnuoreka
23 MIPSAMOYTOJIbHBI LHOK
X
TPeyro/JIbHUKOB
CBoMCTBO
Me/IuaHbI
MPSIMOYTOJIbHOT Bubnuoreka
24 0 LIOK
Tpeyro/IbHUKa,
NpOBeJéHHON K
TUTNOTEeHYy3e
CBoMCTBO
Me/IuaHbI
MPSIMOYTOJIbHOT Bubnuoreka
25 0 LHOK
Tpeyro/IbHUKa,
NpOBeJéHHON K
TUTNOTeHYy3e
PaBHOOe/ipeHH BubnuoTteka
26 ble U ITOK

PaBHOCTOPOHHU




e
TPeyroabHUKN

[Ipy3Haku u

CBOMCTBA
57 5 Bubnuoreka

paBHOOeJpeHHO [IOK

ro

TpeyroJibHUKa

[IpusHaku u
)8 CBZECT;a - BubnroTteka

paBHODOeJpeHHO [IOK

ro

TpeyroJIbHUKa

IIpusHaku u
29 CBZECEBE‘ - BubnroTeka

paBHOOepeHHO L[IOK

ro

TPeyTroJibHUKa

HepaBeHcTBa B BubnrnoTteka
30

reoMeTpuu HOK

HepaBeHcTBa B Bubnuoreka
31

reoMeTpuu HOK

HepaBeHcTBa B BubnuoTreka
32

reoMeTpuu HOK

HepaBeHcTBa B Bubnuoreka
33

reoMeTpuu HOK

I1

[ PSIMOYTOJTbHBI Eu6mioTexa
34 Y TPeyroJIbHUK

HOK

¢ yrjiom B 30°

I1

[ PSIMOYTOJIbHBI Eu6mioTexa
35 1 TPeyroJIbHUK

OK

c yryioM B 30°

KoHtponbHas

pabora 1o Teme bubnuoTreka
36

"TpeyroibHUKN OOK

[TapannenbHble
37 BubnroTteka

npﬂvMble, ux IIOK

CBOWCTBA

S P
38 AR Bubnuoreka

MOCTyJ1aT LIOK

EBknumga




39

Hakpect
neXkarue,
COOTBETCTBEHH
ble U
OJJHOCTOPOHHU
e yIJIbl,
obpa3oBaHHbBIE
1pH
repeceyeHumn
rapasiie/ibHbIX
MIPSIMBIX
ceKylen

Bubnuorteka
ITOK

40

Hakpect
nexarue,
COOTBETCTBEHH
ble U
OJJHOCTOPOHHU
e yIJIbl,
obpa3oBaHHbIE
npu
repeceyeHum
rapasiie/ibHbIX
TMIPSIMBIX
CceKylLen

Bubnuoreka
LIOK

41

Hakpect
neXxaiiue,
COOTBETCTBEHH
ble U
OJJHOCTOPOHHU
e yIJibl,
obpa3oBaHHbIE
npu
repeceuyeHUN
Trapa’uie/ibHbIX
MIPSIMBIX
ceKyl1eu

Bubnuoreka
LIOK

42

Hakpect
neXkarue,
COOTBETCTBEHH
ble U
OJJHOCTOPOHHU
e yIJIbl,

Bubnuorteka
ITIOK




obpa3oBaHHbIE
npu
riepecevyeHunt
Trapa’suieIbHbIX
TIPSIMBIX
ceKyl1ieun

43

Hakpect
neXkatue,
COOTBETCTBEHH
ble U
OJJHOCTOPOHHU
e yIJIbl,
obpa3oBaHHbBIE
1pH
repeceyeHum
rapasiie/IbHbIX
MIPSIMBIX
CeKylen

Bubnuorteka
ITOK

44

ITpusHak
rapa’suieIbHOCT
Y TIPSIMBIX
yepes
PaBeHCTBO
PacCTOSTHUM OT
TOYEK OJJHOM
MIPSIMOU 10
BTOPOM MPSIMOM

Bubnuoreka
LIOK

45

[Ipu3Hak
rapa’suieIbHOCT
Y TIPSIMBIX
yepes
pPaBeHCTBO
PacCTOSTHUM OT
TOYeK OJJHOM
MpSIMOU 110
BTOPOM MPSIMOM

Bubnuoreka
LIOK

46

Cymma yr/ioB
TPeyroJbHUKa

Bubnuorteka
LIOK

47

Cymma yriioB
TPeyrojbHUKa

Bubnuorteka
ITOK

48

BHerunue yribl
TpeyroJibHUKa

Bubnuorteka
ITIOK




BHelunue yribl

Bubnuorteka

49
Tpeyro/bHMKa LIOK
KoHTtposnbsHas
paboTa 1o Teme
"[TapaJsiiesibHbI BbubnuoTeka
50
e TpsiMble, [TOK
CyMMa yTJ/iOB
TpeyrojbHuKa"
OKpYy>KHOCTB,
XOp/Ibl U BubnroTteka
51
JameTp, ux HOK
CBOMCTBa
KacarenbHast K BubnmoTeka
52
OKPY)KHOCTH LIOK
O OCTh,
=3 KpYHHOCTS BubnmoTeka
BIMCaHHasi B LIOK
yrou
OKpY’KHOCTB,
c4 BubnuoTeka
BIMCaHHasi B IIOK
yroiu
ITonsiTre 0
ee I'MT, BubnuoTteka
NIpUMeHeHue B LIOK
3ajjauax
[Tonsitre o
c6 I'MT, BubnuoTteka
TIpUMeHeHue B LIOK
3ajjauax
buccekTtpuca u
cepevHHbIN
nepreH UKy s BubnroTeka
57
p Kak LHOK
reoMeTpUuecKu
e MecTa Touek
OKpy>KHOCTB,
cg OIMMCaHHast BbubnuoTeka
0KO0JI0 HOK
TpeyroibHUKa
cg OKpyX)HOCTE, BbubnuoTeka
OIMCaHHast ITOK

0OKOJIO




TpeyrojbHUKa

OKpVY>KHOCTb
by ’ BubnuoTeka
60 BIIUCAHHAA B
LHOK
TPeyTrobHUK
OKpVY>KHOCTb
by ’ Bubnuoreka
61 BIIMCaHHaA B
ILIOK
TPeyTobHUK
ITpocrTeiimnme
62 P Bubnuorteka
3aJaud Ha
A LIOK
MOCTPOeHHe
[TpocTtetinue
63 P Bubnuorteka
3a7auy Ha
a LIOK
MOCTPOeHue
KonTponbHas
paboTa 110 Teme
mn
OKpV>KHOCTB U
64 Py Bubnuoreka
KpVT.
py LIOK
['eomeTpuyueck
ue
IOCTpoeHus"
IToBTOpEHUE U
0000111eHMEe
3HAHUN
o Bubnuoreka
OCHOBHBIX
. LHOK
[IOHSATUN U
MeTO/I0B Kypca
7 Kjacca
HNtorosas
66 Bubnuoreka
KOHTPOJIbHASA
P LIOK
pabota
IToBTOpEHKE U
0606111eHMEe
3HaHUl
6 Bubnuoreka
OCHOBHBIX
. LHOK
[IOHATUN U
MeTO/I0B Kypca
7 Kjacca
IToBTOpEHKE U
06006111eHKEe BbubnuoTeka
68 M
3HaHUl LHOK

OCHOBHBIX




[IOHATUH U
METO/IOB Kypca
7 Kjacca

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68




8 KVIACC

TparneLuu

KosmuecTBO uacos JJ/IeKTPOHHbIE
Ne Hara
nudpoBbie
n/ | Tema ypoka Bcer | Koutposba | Ilpaktuuec | H3Yy4eH
obpa3oBare/b
n 0 ple padoTbl | Kwue paborel | HA
HbIe pecypchbl
ITapannenorpamMm
1 P P 1 BubnuoTreka
€ro NpU3HAKKU U
> g p ]_[OK
CBOMCTBA
[TapamnienorpamMmm
5 P P 1 BubnnoTeka
ero MpU3HaKu 1
) g p L[OK
CBOWCTBa
[Tapanienorpamm
3 P P 1 BubnnoTreka
€ero MpU3Haku 1
s 8 p L[OK
CBOWCTBa
YacTHble ciiyyau
rapasisiesiorpaMmm
OB
BubnuoTreka
4 (IpsAMOYTO/IbHUK, 1 ITOK
pom0, KBagpar),
UX MPU3HAKU U
CBOMCTBA
YacTHble ciyyau
rapasisiesiorpaMmm
OB
BubnuoTreka
5 (IpsAMOYTO/IbHUK, 1 IOK
pom0, KBagpar),
UX MPU3HAKU U
CBOMCTBA
YacTHble ciyyau
rapasisiesiorpaMmm
OB
BubnuoTreka
6 (IpsAMOYTO/IbHUK, 1 IOK
pom0, KBagpar),
UX MPU3HAKU U
CBOMCTBA
7 T 1 BubnuoTteka
anerys
paten 110K
PaBHOOOKast 1
3 1 Bubnuoreka
TIpPSIMOYTOJTbHast




PaBHOOOKasg u

9 Bubnuoteka
TIPSIMOYTOJTbHAsT IOK
TpareLuu
MeTo/, yaBOEHUS BbubnuoTeka

10
Me/IhaHbI LIOK
LlenTpanbHast BubnnoTreka

11
CUMMeTpus HOK
KoHutposbHas
pabora o Teme BubnuoTreka

12 )

"YeThIpEXyTOIbH ITOK

UKH"

Teopema dasneca

Y TeopeMa O Bubnuoreka

13
TIPOMOPLMOHAIEH LHIOK
BIX OTpe3Kax
CpeHsist TUHUS BubnuoTreka

14
TPeyro/bHKKA LIOK
CpeaHsis TUHUS bubnuoTeka

15
Tpeyro/bHHKa LIOK
Tpanenys, eé Bubnuoreka

16
CpeaHsis JIMHUSA LIOK
Tpanenys, eé BubnuoTreka

17
CcpeHsis JIMHUS LIOK
[TponopiioHaBH Bubnuoreka

18
ble OTpe3Ku IOK
[TporopioHa/IbEH BubnuoTteka

19
ble OTpe3KHu LIOK
LleHTp Macc B BubnuoTreka

20
Tpeyro/IbHUKe LIOK
[MomobHbIe BbubnuoTeka

21
TPeyroJIbHUKH LIOK
T

59 b l'épI/IBHaKa BbubnmoTeka
noZo6ust [IOK
TPEYTrOJIbHUKOB
T

23 p lépHBHaKa BubnnoTreka
no100ust TOK
TPEYTOIbHUKOB
T

94 pH %pmHaKa Bubnuoreka
no106ust ITOK

TPeyroJIbHUKOB




Tpu npu3Haka

BubnuoTteka
25 rozo0us [IOK
TPeyroJibHUKOB
IIpumeHeHue
0
6 HOA0DHA TIpH Bubnuorteka
pelLleHnu LIOK
MPaKTUYECKUX
3a7a4
KontponvHas
57 paboTa o Teme Bubnuoreka
"TIo06HbIe OOK
TPeyroJbHUKNA"
CBolicTBa
roiaei bubnuoTeka
28
reoMeTpPUYEeCKUX OOK
¢uryp
DopMyiibl AJ1s
79 fIomann BubnuoTteka
TPeyroJIbHUKa, LIOK
rapasuiesiorpaMmm
a
DopMmyibl A1
" ioLaau Bubnuorteka
TPeYroJIbHUKA, ITOK
rapasuiesiorpaMmm
a
Dopmyibl A4S
31 riomany Bubnuorteka
TPeyroJIbHUKA, ITOK
rapasuiesiorpaMmm
a
Dopmyibl A1
39 fUIomanH BubnmoTeka
TPeyroJIbHUKA, ITOK
rapasuiesiorpaMmm
a
dopmyibl A1
33 fUIomanH BubnuoTreka
TPeyroJIbHUKA, ITOK
rapasiesiorpaMmm

d




Briunciienne

H BubnuoTeka
34 TioLasemn LIOK
CTIO)KHBIX (pUryp
ITnomazau duryp BubauoTeka
35 Ha KJleTyaTou LIOK
Oymare
Ny TLnomaam Bubnuoreka
MoJ00HBIX GUryp HOK
- Tnomau bubnuoreka
1oJ00HBIX GUryp HOK
3
ajiauu ¢ Bbubnuoteka
38 MIPaKTUYeCKUM LIOK
cojiep>KaHrueM
3
ajiaum ¢ BubnuoTeka
39 IIPaKTUYECKUM LHOK
cofiepKaHueM
Pertienue 3aziau ¢
40 TOMOIIIbI0 MeTOo/Ia Bu6nuorexa
BCTIOMOTaTe/IbHOM LHOK
TI01La Iy
KonTponvHas Bubnuorteka
41 pabora 1o Teme LHOK
"Tlnowage"
T
eopeMa ) BubnuoTreka
42 [Mudaropa u eé LHOK
rpUMeHeHue
T
eopeMa ) Bubnuorteka
43 Iudaropa u eé HOK
MpUMeHeHue
T
eopema ) Bbubnuoteka
44 [Mudaropa u eé LHOK
rpUMeHeHue
T
eopema ) BubnuoTeka
45 [Tudaropa u eé LHOK
TpUMeHeHue
T
eopema ) bubnuoTeka
46 [Mudaropa u eé LHOK
TpUMeHeHHe
Ormpegenenve BubnuoTteka
47 TPUTOHOMeTpUYeC LHOK

KX (PYHKLMU




OCTpOro yrja
MPSIMOYT O/TbHOT'O
TPeyro/ibHUKa,
TPUTOHOMETpUUEeC
KUe COOTHOLLIeHUSI
B MPSIMOYTO/TbHOM
TpeyroabHUKe

48

OcHOBHOe
TPUTOHOMETpUUEeC
KO€e TOK/IeCTBO

Bubnuorteka
LHOK

49

OcHoBHOe
TPUTOHOMeETpUUeC
KO€e TOXK/]eCTBO

Bubnuorteka
LHOK

50

OcHOBHOe
TPUTOHOMETpUUeC
KOe TOK/]eCTBO

Bubnuoreka
LHOK

51

KoHutposbHas
pabora 1o Teme
"Teopema
[Mudaropa u
Hayvasa
TPUTOHOMETPUU"

Bubnunoreka
LIOK

52

Brnuicannbie u
LieHTpa/bHbIe
YIJIbI, YTOJI
MexXay
KacaTeabHOM U
XOpZoHr

Bubnunoreka
LIOK

53

BrnuicanHbie u
LieHTpa/bHbIe
YIJIbI, YTOJI
MexXay
KacaTe/JbHOU U
XOpZoHr

BubnunoTreka
LIOK

54

Brnuicannbie u
LieHTpa/bHbIe
YTJIbI, YTOJI
MexXay
KacaTe/JIbHOU U
XOpZon

Bubnunoreka
LIOK

55

Y6l MexXny

Bubnuoreka




XOpAaMHU U
CeKyILIUMHU

OOK

56

YTl Mmexay
XOpZaMy U
CeKyILUMHU

Bubnuoreka
LHOK

57

BrnuicanHbie 1
oryrcaHHble
YeTbIPEXYTO/IbHU
KM, UX TIPU3HAKH
U CBOICTBa

Bubnuoreka
LHOK

58

Bruicannbie u
OIrcaHHbIe
YeTbIPEXYTO/IbHU
KM, UX TIPU3HAKU
U CBOICTBa

Bubnuoreka
LIOK

59

Brnuicannbie u
OIMcaHHbIe
YEeTBhIPEXYTOIbHU
KW, UX TIPU3HAKU
U CBOICTBa

Bubnuoreka
LIOK

60

[IpymeHeHue
CBOUCTB
BITMCaHHBIX U
ONMCAHHBIX
YeTbIPEXYTo/IbHU
KOB I1pY pelleHuu
reoOMeTpUUYeCKUX

3a7au

Bubnunoreka
LIOK

61

[IpumeHeHue
CBOUCTB
BITMCaHHBIX U
ONMCAHHBIX
YeTbIPEXYTo/IbHU
KOB IIpY pelleHuu
reoMeTpUYeCKUX

3a7au

BubnuoTreka
LIOK

62

B3aumuoe
pacrioyiokeHue
JIBYyX
OKDY>KHOCTeH,
ob1ue
Kacare/bHble

BubnunoTteka
LIOK




63

Kacanue
OKpY’>KHOCTel

Bubnuorteka
LHOK

64

KoHntposnbsHas
paboTa o Teme
"Yrael B
OKPY>KHOCTH.
Brnivcaussle u
OrnucaHHble
YeTbIpexXyrojibHu

"

KM

Bubnuorteka
LHOK

65

IToBTOpEHuUe
OCHOBHBIX
TIOHATUHN U
MeTOZI0B KypCOB 7
U 8 KJ1accos,
0600111eH1Ee
3HaHUM

Bubnuorteka
LHOK

66

IToBTOpEHuUe
OCHOBHBIX
TIOHATUHN U
MeTOZI0B KypCOB 7
U 8 KJ1accos,
0600111eH1Ee
3HaHUM

Bubnuorteka
LHOK

67

HNrtorosas
KOHTPOJIbHAS
pabota

Bubnuorteka
LHOK

68

[ToBTOpEHME
OCHOBHBIX
TIOHSATUH U
MeTO/I0B KypCOB 7
M 8 K/1accoB,
06006111eH1e
3HaHUH

Bubnuoreka
LHOK

OBIIEE
KOJIMYECTBO
YACOB 10
TTIPOIPAMME

68




9 KV/IACC

KosmmuecTBO uacos J/IeKTPOHHbIEe
Ne Jara
uudpoBbie
n/ | Tema ypoka Bcer | KontposibH | IIpakTuuec u3ydeH
odpa3oBarte/b
n (] ple padoTel | Kwue paborel | HA
HbIe PecypcChl
Ornpegenenve
1 TpHFOHomeTEI/Iqec . BUBHOTEKA
KUX (DyHKIUI LIOK
yrzoB ot 0° 1o
180°
dopmy bl BubnuoTreka
2 1
TIpUBe/eHYsI HOK
3 Teopema 1 BubnuoTreka
KOCUHYCOB LOK
4 Teopema 1 Bubnuoreka
KOCHHYCOB IOK
c Teopema 1 BubnuoTreka
KOCHHYCOB oK
5 T 1 BubnuoTreka
eopeMa CMHYCOB LIOK
7 T 1 BubnuoTreka
eopeMa CUHYCOB IOK
3 - 1 Bubnuoreka
eopeMa CHHYCOB [IOK
Haxoxxnenue
JJIH CTOPOH U BubnuoTreka
9 1
Be/IMUVH YTJIOB OOK
TPeyro/IbHUKOB
Pemrenue Bubnuoreka
10 1
TPeyroabHUKOB LIOK
PerieHne Bubnuoreka
11 1
TPeYTO/IbHUKOB LIOK
Perienue BubnuoTreka
12 1
TpPeyro/ILHAKOB LIOK
Perienue BubnuoTreka
13 1
TPeyroJibHUKOB LOK
IIpakTrueckoe
npYMeHeHre BubnuoTreka
14 1
TeopeM CUHYCOB OOK

Y KOCHHYCOB




15

ITpakTriueckoe
TIpUMeHeHre
TeopeM CUHYCOB
Y KOCHHYCOB

Bubnuorteka
ITIOK

16

KonTponbHas
pabota o Teme
"Perienue
TPeyroJibHUKOB"

BubnuoTteka
ITOK

17

[TonsiTue o
ripeoOpa3oBaHUH
noi06us

Bubnuorteka
ITOK

18

CoOTBeTCTBEHHBI
e 3/1IeMEeHThI
noJj00HbIX HUryp

BubnuoTteka
LIOK

19

CoOTBeTCTBEHHBI
e 3/IeMEeHThI
nofo0OHBIX HUryp

Bubnuoreka
LIOK

20

Teopema o
TIpOU3BeJ|eHNU
OTpe3KOB XOpJ,
Teopema 0O
TpOU3Be/|eHUU
OTPe3KOB
CeKyILIUX,
TeopemMa 0
KBaZipare
KacaTebHOU

Bubnuoreka
LIOK

21

Teopema o
TpOU3Be/|eHUU
OTpe3KO0B XOpJ,
TeopeMa 0O
TIpOU3Be|eHUU
OTPEe3KOB
CeKyIIUX,
TeopemMa 0
KBaZipare
KacaTeIbHOU

Bubnuoreka
LIOK

22

Teopema o
TIpOM3Be/leHUN
OTPe3KOB XOp/,
TeopeMa o0
TIPOM3Be/IeHUU

Bubnuorteka
LIOK




OTPe3KOB
CEeKYIIHUX,
Teopema o
KBajIpaTe
KacaTeJIbHOU

23

[IpumeHeHue
TeopeM B
pelieHnumn
reoMeTpUYeCKUX
3a/1a4u

Bubnuorteka
ITIOK

24

IIpumeHeHue
TeopeM B
peleHnun
reoMeTpUYeCKUx
3a/1a4

BubnuoTteka
ITOK

25

IIpumeHeHue
TeopeM B
pelLieHn:
reoMeTpUYeCcKUx
3a/1a4

Bubnuorteka
ITOK

26

KoHutposnbHas
pabota o Teme
"IIpeobpa3oBaHue
noo6us.
Metpuueckue
COOTHOLLEHUS B
OKPY’KHOCTH"

Bubnuorteka
ITOK

27

Ornpegenenue
BEKTOPOB.
dusnueckuii u
reoMeTpUUYeCKUn
CMBICJI BEKTOPOB

BubnuoTteka
ITOK

28

CrnoxeHue 1
BLIUHMTaHUE
BEKTOPOB,
YMHO>KeHUe
BEeKTOpa Ha YMCJI0

Bubnuorteka
LIOK

29

CrnoxeHue u
BLIUMTAHUE
BEKTOPOB,
YMHOXXeHUe
BEKTOpa Ha YMUCJI0

Bubnuorteka
LIOK




CioxxeHue u

BbIUMTaHUE
30 Bubnuoreka
BEKTOPOB
p ’ L[OK
YMHOXXeHHe
BeKTOpa Ha YHC/I0
Pasnoxenue
31 BeKTOpa I10 IByM bubnuoTteka
HeKOJI/IMHeapHbIM LIOK
BeKTOpam
KoopavHaTbl BubnuoTreka
32
BeKTOpa LOK
CkasnsipHoe
TIpOU3Be/leHue
BEKTOPOB, ero Bubnuoreka
33
TIpUMeHeHue J1JIst HOK
HaXO’KJeHust
JUIVH U yTTIOB
CkasnsipHoe
NIpOU3Be/ieHue
BEKTOPOB, €ro BubnuoTreka
34
TIpUMeHeHue J1Jisl HOOK
HaXOK/eHusl
JUIMH U yTTIOB
Perenuie 3azau ¢
35 9 BubnuoTreka
TIOMOLL{bIO
o 1(0):¢
BEKTOPOB
Perienue 3azau c
36 A BubnuoTreka
TIOMOII[BI0
R 110K
BEKTOPOB
ITpumeHeHne
BEKTOPOB [|JIs1 Bubnuoreka
37
pelleHys 3a4a4 LIOK
()21
KouTponbHas
Bubnuoreka
38 paboTa 110 Teme
n n ]:[OK
BekTopsl
LekapToBbl
KOOD/IMHAThI BubnuoTreka
39
TOUEeK Ha LHOK
TIJIOCKOCTH
40 YpaBHeHHe Bubnuoreka




TIpsIMOiA

OOK

41

YpaBHeHue
NIpSIMOU

Bubnuorteka
LIOK

42

YpaBHeHue
OKDY>KHOCTH

Bubnuoreka
LIOK

43

KooppauHatsl
TOUeK
repeceyeHust
OKPY’>KHOCTH U
NIpSIMOU

Bubnuoreka
LIOK

44

Metopg,
KOOp/ZWHAT MpU
pelleHnH
reoMeTpUYeCKUX
3a/auy,
NpakTUYeCKUX
3a/1a4

Bubnuoreka
LIOK

45

Metopg,
KOOpP/ZWHAT MpU
pelleHnH
reoMeTpUYeCKUX
3a/auy,
MpaKTUYeCKUX
3a/1a4

Bubnuoreka
LIOK

46

Metopg,
KOOpP/JMHAT MpU
pelleHnH
reoMeTpUYeCKUX
3a/auy,
MpakTUYeCKUX
3a/1a4u

Bubnuoreka
LIOK

47

KontposbHas
pabora 1o Teme
" [JleKapTOBbI
KOOpZMHATHI Ha
IIJIOCKOCTH"

Bubnuoreka
LIOK

48

ITpaBunbHBIE
MHOT'OyTOJTbHUKH,
BBIUMCJIEHHE UX
3/71eMEeHTOB

Bubnuorteka
ITOK

49

Yucsio n. AnvHa

Bubnuoreka




OKDY>KHOCTH IOK
Yucso n. AnvHa BbubnuoTeka
50
OKPY>XKHOCTH LOK
[nvHa nyru BubnuoTreka
51
OKPY>KHOCTH LOK
PasuanHas Mmepa Bubnuoreka
52
yria IOK
I1
- JIOTaAL KpyTa, Bubnuoteka
CEeKTopa, 1IOK
cerMeHTa
1 ,
el JIOTRALE KpyTd BubnuoTreka
CeKTopa, LIOK
cerMeHTa
IT
cc J;I{(:J.[a,[[b Py, Bubnuoteka
CeKTopa, LIOK
cerMeHTa
1
e6 OFFTHE O BubnuoTreka
IBIDKEHUU [IOK
TIJIOCKOCTH
[TapannenbHbI BubnuoTteka
57
repeHoc, MOBOPOT IOK
[MaparnienbHbINA Bubnuoreka
58
TepeHoc, NOBOPOT LIOK
[TapasnembHBIHA BubnuoTreka
59
TIepeHoc, IOBOPOT LIOK
[MapanensHbIN BubnuoTreka
60
repeHoc, MOBOPOT LOK
1
61 pHMeHeiI ne BubnuoTreka
IBIDKEHUM TpU LIOK
pelleHUH 3a7au
KoHutposnbHas
pabora o TeMam
IIH
PABMIBHBIE BubnuoTreka
62 MHOIOYT'O/IbHUKHU. LIOK
OKpy>XHOCTb.
[BrKeHust
TJIOCKOCTH"
63 H6OB6TOPEHHE’ BubnuoTreka

CUCTEMAaTHU3allKs




3HaHUWH.
N3mepenne
reoMeTpUYeCKUX
BeJIMUMH.
TpeyrossHUKH

64

IToBTOpeHue,
o60b11ieHMe,
cucTeMaTH3aLus
3HaHUWH.
[TapannenbHbie U
NepreH/uKYIsIpH
ble MpsiMble

Bubnuorteka
ITIOK

65

[ToBTOpeHue,
o60b11ieHMe,
cucTeMaTH3aLus
3HaHUWH.
OKpy>XHOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHHUSI.
Yrel B
OKDPY’>KHOCTH

Bubnuorteka
ITIOK

66

IToBTOpEHue,
0bo611ieHMe,
crcTeMaTHu3alys
3HAHMUIA.
BrnucanHbie u
OITMCAHHbIE
OKDPY’>KHOCTH
MHOT'OyTOJTbHUKO
B

Bubnuorteka
LHOK

67

Htorosas
KOHTPOJIbHAs
pabora

Bubnuorteka
LHOK

68

[ToBTOpeHue,
obobi11ieHMe,
CUCTeMaTH3aLus
3HaHUU

Bubnuorteka
ITOK

OBIIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME

68




IIPOBEPSIEMBIE TPEEOBAHUSA K PE3YJ/IbTATAM OCBOEHIS OCHOBHOM OBPA30BATE/IbHON

ITPOI'PAMMBI
7 KITACC
Kop, o .
ITpoBepsieMble NpeMeTHbIE Pe3y/IbTaThl 0CBOHHsI 0CHOBHOI 00pa3oBaTe/IbHOM
NpoBepsieMoro
poBep NPOrpaMMbI 0CHOBHOTI'0 0011iero 00pa3oBaHus
pesyJibTaTa
6 leometpus
Pacrio3HaBaTh M3y4eHHbIe reoMeTpruueckue (Urypbl, OrpesiesisiTh UX B3aUMHOE PacIloyIOKeHHe,
61 n300paaTh reoMeTpuyeckre (UIyphbl, BBITIOJIHATH UEpPTEXXU IO YCIOBUIO 3ajjaud. VI3mepsiTh
JIMHelHble U YTJIOBbIe BeJIMUMHBI. PelllaTh 3afjauy Ha BBIUMC/IEHHE JJMH OTPE3KOB M BeJUUMH
yTTIOB
6 Henate rpyOyt0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJMUMH MPeIMETOB B peajbHOM >KHM3HH,
pa3MepoB MPUPOAHBIX 00BeKTOB. Pa3nuuarh pa3mMepbl 3TUX 0OLEKTOB IO MOPSI/KY BETHUKHBI
6.3 CTpouTh UepTeXXu K reOMeTpUYeCcKuM 3ajjauaM
64 IMonp3oBaThCsl MPU3HAKaMU DaBEHCTBA TPeYroJbHUKOB, MCIO/Ib30BaTh NMPU3HAKU U CBOMCTBA
paBHOOeIpeHHBIX TPEYTONbHUKOB MPU PELIIeHNH 3334
6.5 IIpoBoAWTE JIOrMYeCcKre pacCyKeH!sl C UCTI0/Ib30BaHueM reOMeTPUYeCKUX TeopeM
66 ITonb30BaThCs MIPU3HAKaMM PaBEeHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM Me/HaHbI,
TIPOBeZEHHON K TMITOTeHy3e IPSIMOYT0/IBHOTO TPEYTOJIbHYKA, B PellleHNH reOMeTPUYeCKHX 3afiau
Oripeie/iATh MapaIebHOCTh MPSMBIX C IOMOLIBIO YI/IOB, KOTOPble 00pa3yeT ¢ HUMHU CeKyILasl.
6.7 OrmpeziensaTh Tapa/IeNbHOCTh TPSIMBIX C TTOMOIIBIO PaBeHCTBA PACCTOSHUN OT TOUEK OJHOU
MPSIMOM 10 TOUeK Jipyroy NpsiMoit
6.8 Pemtath 3afauu Ha KetdaToii Oymare
[TpoBOAWTh BBLIYMC/IAEHWS M HAaXOJWTh UMCJIOBble W OyKBeHHble 3HAueHUs YIVIOB B
69 reOMeTPUYeCKUX  33/layaXx C  WCHO/Ib30BaHWEM CyMMbl  YIJIOB  TPEeYrOlbHUKOB M|
MHOTOYTO/IbHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX MPH T€PeCceYeHrH JBYX MapaslienbHbIX
TIPSIMBIX CeKylllel. PellaTh MpakTHUUecKye 3a/jaud Ha HaX0K/eHre yriioB
6.10 Brajieth MOHSATHEM IeOMETPUYECKOr0 MeCTa TOYeK. YMeTh OmpeJe/sTb OHUCCeKTPUCy yria u
cepeJVHHBIN ITePIIeHANKYJISIP K OTPe3Ky Kak reoMeTpHUuecKre MecTa Touek
611 dopmynpoBaTh OmNpejesieHdss OKPY)KHOCTH M Kpyra, XOpAbl W JAxaMeTpa OKPY>KHOCTH,
T10/Tb30BaThCSl UX CBOMCTBaMH. YMeThb IPUMEHSTh 3TH CBOWCTBA NPY PelIeHNH 3aau
BrafieTb NOHATHEM ONKCAHHOM OKOJIO TPeyrojbHUKAa OKPY>KHOCTH, YMeTb HaXOJUThb eé LIeHTp.
6.12 ITosb30BaThCs akTaMH O TOM, UTO OHUCCEKTPUCHI YTJIOB TPEYTObHMKA MepeceKarTCss B OJHOM
TOYKe, ¥ O TOM, UTO Cepe/JMHHBIE ITepIeHAVKYJISIPbI K CTOPOHaM TPeyrobHUKa NepeceKaroTcs B
O/IHOM TOUKe
613 BrajeTs  moHSATHEM ~— KacaTeJIbHOM K OKPY)KHOCTH,  II0JIb30BAaThCs — TEOPeMOM O
TneprieHVKy/IIPHOCTH KacaTe/IbHOM 1 paJjiyca, TPOBe/JEHHOTO K TOUKe KacaHHs
6 [Tosb30BaThCs IPOCTEUIIMMY T'eOMEeTPUUECKUMH HepaBeHCTBAMH, TTOHMMATh WX IPAKTHUYeCKUH
.14
CMBICTT
6.15 ITpoBOAWTE OCHOBHBIE TeOMeTPHUeCKye TIOCTPOEHHSI C TIOMOLIBIO [IMPKYJIS U IMHEHKH




8 KITIACC

Kop, . .
ITpoBepsieMble IpeiMeTHbIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOH 00pa3oBaTe/IbHOM
NpOBepsieMoro
POBEP NPOrpaMMbI 0CHOBHOI'0 0011{ero o6pa3oBaHus
pe3y/bTarTa
6 I'eomeTpus
61 Pacrio3HaBaTb OCHOBHblE BH/IbI UeTHIPDEXYTOJBHUKOB, WX 3JIEMEHThI, II0/b30BaThCs HX
CBOMCTBaMH IPH PellleHHH TeOMeTPHUYeCKHX 3a/au
62 IIpyMeHsTh CBOMCTBA TOYKU IepecedyeHHs] MeJuaH TpeyrosjbHUKa (LleHTpa Macc) B pelLleHHH
3ajau
Brazietb NOHATHEM CpeJjHEeH JMHWM TPeYrolbHUKA W TpareLy, MPUMEHSTh UX CBOMCTBA NpU
6.3 pellieHWH reomMeTpudyeckux 3azau. I[lonb3oBaThcs Teopemoit Pameca U TeopeMol 0
TIPOTIOPLMOHABLHBIX OTpe3Kax, IPUMEeHSITh UX /I PellleHus] PaKTHIecKuX 3a/jau
6.4 ITpyMeHsITh NPU3HAKYU MO00HS TPEYTroJIbHUKOB B PeLlieHHH 'eOMeTPUUeCKUX 3a/jau
IMonb3oBaTbcst TeopeMoil Iludaropa Ast pelleHMss reOMeTPUYECKUX M TPAaKTUYECKUX 3a/ad.
6.5 CTpouTb MaTeMaTHUeCKyl0 MOJe/b B IPAKTUYECKUX 3a/lauaX, CAMOCTOSITE/IHO JIe/1aTh YePTEX U
HAaXO/JUTh COOTBETCTBYIOLLIWE JI/TUHBI
66 Brajietb TOHATUSIMM CHMHyCa, KOCMHyCa W TaHreHca OCTPOrO yIJla MPSIMOYTOJIbHOTO
TpeyrosibHUKa. [10/1b30BaThCst STUMHU MOHSTHSAMU JJIS1 PeLlieHHs PAaKTHYeCKrX 3ajau
BeruucnaTh (pa3aMuHbIMM criocobamu) IUIOIaJb TPeyroibHUKA W IUIOLIAAM MHOTOYTOJIbHBIX
6.7 ¢uryp (momne3ysice, Te HeoOXOAWMO, KalbKy/asTOpOM). IIpUMeHsATb ITO/yueHHble yMeHUs B
MPaKTHYeCKHX 3aiauax
BriazieTb TOHATUSMM BITUCAHHOTO Y LIEHTPANbHOTO YIJIa, UCIO/IB30BaTh TEOPEMbl O BIMCAHHBIX
6.8 yr7ax, yriax Mexay XopJaMu (CeKyLMMK) U YTJie MeXKIy KacaTeJbHON U XOPOU TIPY PelleHuN
reoOMeTpPUYeCcKHX 3a7iau
69 BrajileTb TOHATHEM OMNMKMCAHHOTO UeTHIPEXYTOJIbHUKA, IIPUMEHSITh CBOWCTBA OINMMCAHHOTO
YeTBIPEXYTO/IbHUKA NPH PellleHNH 3a/iau
IIpyMeHsTh MOTy4YeHHble 3HaHWsl Ha TPAKTHKe — CTPOUTh MaTeMaTH4ecKue MOJenu s 3ajay
6.10 peasibHOM KM3HM M TPOBOAWTH COOTBETCTBYIOLME BBIUMC/IEHHSI C IIPUMEHEHHeM Mojobus u
TPUTOHOMETPHH (TI0/1b3Y$Ch, Tle HE0OXO0ANMO, KabKyIITOPOM)
9 KJIACC
Kop . .
IIpoBepsieMble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHSI 0CHOBHOI 00pa3oBaTe/IbHOM
NIPOBEPsIEMOro
poBep MporpaMMbI OCHOBHOT'O 001I[ero 00pa3oBaHusA
pe3yJibTara
6 l'eomeTpust
3HaTh TPUroHOMeTpUYeckue (YHKLMH OCTPBIX YIJIOB, HAXOJUTh C MX IOMOLIBIO pa3/dYHbIe
6.1 3JIEMEHTBl TPSIMOYTO/IBHOTO TPEyroJibHUKA («pelleHre MPSMOYTOJIbHBIX TPEeYrOJbHUKOB»).
HaxoauTb (C MOMOILIBIO Ka/IbKYJ/IATOpa) AJIMHBI M YIJIbI [iJ1s1 HeTaO/MMUHbIX 3HAYeHNH
IMosb30BaThCst OPMY/IaMU NPHUBEJIEHHS 1 OCHOBHBIM TPUTOHOMETPHUUECKHM TOXKECTBOM JJIst
6.2

HaX0XX1eHUA COOTHOIIIeHUH MeXXy TPUTOHOMETPUUYEeCKHMHU BeTMUYNHAMU




6.3

Wcnonb3oBaTh TeopeMbl CHHYCOB W KOCHHYCOB [Jid HaXO0XAE€HWUs Pas3IMUHbIX 3/IeMeHTOB

TpeyroJibHUKa («pemeHHe TpeyFOJIbHI/IKOB»), TNMPpUMEHATL WX TIPpU pellleHHHW TreOMeTPUUYeCKUX

3aau

6.4

Brnazieth MOHATHSMH TpeoOpa30BaHUs TOJ00Ms, COOTBETCTBEHHBIX 3/IEMEHTOB TOJ0OHBIX
¢uryp. Ionb3oBaTbcs CBOMCTBaMU NO/[00MsT TPOU3BOJIBHBIX (UTYP, yMETb BBIUNC/IATH JJIMHBI U
HaxOJUTb YIJIbl Y MoJ00HbIX ¢uryp. IIpuMeHsATb CBOHCTBA MOJ00Ms B MPaKTHUYECKUX 3ajavax.

YMeTb NPUBOAUTE ITPUMeEpbI TIOJ00HBIX (GUryp B OKPY>KaloLL|eM MHUpe

6.5

IMosb30BaTbCS TEOpeMaMH O TPOW3BEAEHHWM OTPe3KOB XOpJ, O TIPOM3BEJIeHHH OTPEe3KOB

CeKyLIUX, 0 KBajipaTe KacaTelbHON

6.6

IMTonb30BaThCst BEKTOPaMHU, IOHUMATh UX TeOMeTPHUUeCKU U GU3MUeCcKUil CMBIC/, IPUMEHSTh UX
B pellleHUd TeoOMeTpUUeCKUX U (U3NUeCcKUX 3ajad. [IpUMeHSTh CKaisipHOe Mpou3BejeHue

BEKTOPOB /11 HaXO0XXAeHUsA OJ/INH U YyIJ10B

6.7

TTonb30BaThCS MeTOZIOM KOOPJAWHAT Ha IJIOCKOCTH, ITPUMEHATH €ro B PeIIeHHNH reOMeTPUUYeCKUX

W NIPAKTUYECKHUX 3aJa4dy

6.8

BnageTs MOHATUSMU TPaBWJIBHOTO MHOTOYTOJIbHMKA, JJWHBI OKPY)KHOCTH, [JIMHBI [YyTU
OKPY)KHOCTH ¥ Da/IdaHHOM Mephl yI/Ia, YMeTh BBIUHC/ATH IUIOIaJb KpPyra M ero dacrei.

IpyMeHATH MOMyUYeHHble YMeHUs B TPaKTUYeCKUX 3afilauax

6.9

HaXO,ElI/ITb OCH WK LIeHTPbl CUMMeTPUU Cl)l/ll"yp, TMPpUMEHATD ABWXKEHUS IJIOCKOCTU B HpOCTeI\/‘IU.II/IX

cTyydasix

6.10

[IprMeHATh NOyYeHHbIe 3HaHUS Ha NPakTHKe — CTPOUTh MaTeMaTHuecKue MOJenu A/ 3asad
peasbHOM )KM3HW M TPOBOAWTH COOTBETCTBYIOLIYE BBIYMC/IEHHSI C MPUMEHEHHeM MOoAo0us |

TPUTOHOMETPHUUECKUX (YHKLMH (T10/1b3ySICh, Te HeoOX0AUMO, KaIbKY/IITOPOM)




ITPOBEPSAEMBIE 3JIEMEHTBI COAEPXAHUSA

7 KJIACC
Kop IIpoBepsieMblii 3/1eMeHT COAep)KaHUA
6 l'eomeTpus
HavaneHbele mnonatus reomerpud. Touka, mpsiMasi, OTpe30K, Jyd. Yroj. Bupel yrios.
6.1 BeprukanbHbple U CMexHble yI/bl. buccekrpuca yria. JIomaHasi, MHOIOYIOJ/IbHUK.
INapaniensHOCTh U NepHeHIUKYISPHOCTD MPSMBIX
6. Cummetpuunble ¢urypsl. OCHOBHBIE CBOICTBA 0CeBOM CUMMeTpHUU. [Ipumeps! CUMMeTpHH B
' OKpY>KaroleM Mupe
63 OcCHOBHBIE TTOCTPOEHUsI C TIOMOLBI0 LIUPKYJ/IS U JiMHeNkH. TpeyroibHUK. Beicota, MeuaHa,
. OucceKTpHCa, UX CBOUCTBA
6.4 PaBHOOeZpeHHBIN Y paBHOCTOPOHHHI TPeyronbHUKH. HepaBeHCTBO TpeyronsHUKa
65 CpoiicTBAa ¥ TIpU3HaKM paBHOOEJPEHHOrO TpeyrojsbHUKA. IIpM3HaKu  paBeHCTBa
' TPeyroJIbHUKOB
66 CBoiicTBa ¥ NPU3HAKK Napas/enbHbIX NpsMbIX. CyMMa yI/IOB TpeyrosibHUKa. BHelHue yriibl
' TpeyroyIbHUKa
[TpsimoyronbHbI  TpeyrosibHUK. CBONCTBO Me[MaHbl IPSAMOYTOJbHOTO TPeyro/bHUKa,
6.7 TpoBeJiEHHON K ruroreHy3e. [Ipr3HaKM paBeHCTBAa IIPSIMOYTOJIbHBIX TPEYrOJbHUKOB.
IIpssMOyTO/BHBIN TPeYroaBHUK C YIIoM B 30°
68 HepaBeHcTBa B reoMeTpuy: HepaBeHCTBO TPeYro/bHMKA, HEPAaBEHCTBO O JJIMHE JIOMaHOM,
' TeopeMa 0 OOoJIbLIIEM yTJie U 6OJbILel CTOPOHE TPeYTobHUKA. [1epreH/IUKyIsp U HaK/IOHHAs
6.9 I'eomeTprueckoe MecTo Touek. bruccekrpuca yriia v cepeiUHHBIN MepreHANKY/ISIP K OTPe3Ky
' Kak reoMeTpruyecKre MecTa Touek
6.10 OKpy’KHOCTb ¥ KpYyT, XOp/ia U ivamMeTp, UX CBOMCTBA. B3arMHOe pacronokeHre OKpy>KHOCTH
' 1 nipsiMoid. KacartenbHasi M ceKyljasi K OKPY>KHOCTU
6.11 OKpy>KHOCTb, BIIMCAHHAs B yroJl. BrircaHHasa ¥ onurcaHHas OKPY>KHOCTH TPeyro/IbHUKA
8 KJ/IACC
Kop IIpoBepsieMbIi 3/1eMeHT CO/iep)KaHHA
6 l'eomeTtpus
6.1 UeTbIpéxyroyibHUKU. [1apasiesnorpamMmm, ero pUu3Haky U CBOWCTBa
6.2 [TpsiMoyTobHKK, poM0, KBaJpaT, UX IPU3HAKU M CBOMCTBa
6.3 Tpanelsi, paBHOOOKast Tparielysi, eé CBOMCTBA U Mpr3HaKku. [IpsMOyro/ibHast TpareLyst
6.4 Metop yjBoeHus Mepauanbl. lleHTpanbHasi cumMmetpusi. Teopema Paneca U Teopema O




TIPOTIOPIIMOHA/BHBIX OTpe3Kax

6.5 CpeziHye TMHNAY TPeYyro/bHUKa U TpareLuy. LleHTp Macc TpeyrosisHUKa
66 IMopobue TpeyroibHUKOB, Ko3GhduipeHT nogobus. [Ipu3Haku ToAo0Usi TpeyrojbHUKOB.
' ITpumeHeHve nofo6Us IpY pellleHUH NTpaKTUYeCKUX 3azau
6.7 DopmyJibl /151 TUIOIIAAN TPEYTOBHUKA, MapajiiesiorpaMMa, poMmba 1 TpareLyn
6.8 CBolicTBa 1uIola/iel reoMmeTpudeckux ¢uryp. OTHOIIeHHe TUIoIazel mofjoOHbIX Guryp
6.9 Brrunciienne nonaieil TpeyroabHUKOB U MHOTOYTO/IBHUKOB Ha KjleTyaTol 6ymare
6.10 Teopema ITucdaropa. ITpmeHeHue Teopems! [Tudaropa npu pelneHNY MPaKTHUECKUX 3a7au
611 CHHyC, KOCHHYC, TaHTeHC OCTpPOro yrja HpsSMOYLOJBHOIO TpeyrojbHUKa. OCHOBHOe
' TPUrOHOMeTpPHYUEeCKoe ToXK/leCcTBO. TpuroHoMeTpudeckue ¢GyHKIH yrios B 30°, 45° 1 60°
610 BricanHble ¥ IjeHTpasibHblE YIJIbI, YTOJ MEXJY KacaTeJbHOM W XOpAOH. YT/bI MeXIy
' XOpZilaMH U CeKYLMMU
6.13 BrivicanHble U ONMCaHHBIe YeThIPEXYTOTbHUKH
614 B3aumHOe pacriosnioykeHue IByX oKpy»xHocTel. Kacanue okpyxHocTel. OO1iye KacarteibHbIe
' K [JBYM OKDPY>KHOCTSIM
9 K/IACC
Kop IIpoBepsieMbIH 3/1eMeHT CO/iep)KaHHsA
6 I'eomerpus
61 Cunyc, KocuHyc, TaHreHc yrioB oT 0 go 180°. OCHOBHOe TPHUrOHOMETPHUYECKOe TOXIEeCTBO.
' DopMyJIbl IPUBeLeHNUs
6.2 PemteHue TpeyronbHuUKOB. TeopeMa KOCHHYCOB M TeOpeMa CHMHYCOB. PellleHMe MpakTHUYeCKHX
' 3a/jau C UCII0/Ib30BaHKEM TeOpeMbl KOCUHYCOB U TeOpeMbl CUHYCOB
6.3 Ipeobpa3oBaHue nogo6ust. ITo061e COOTBETCTBEHHBIX 3/IEMEHTOB
64 Teopema 0 mHpou3BefleHUM OTPE3KOB XOpJ, TeOpeMbl O MNPOU3BeJEHUU OTPe3KOB CEeKYIUX,
' TeopeMa O KBajjpaTe KacaTe/JbHOH
Bexkrop, AnvHa (MOAY/b) BEKTOPa, COHATpaB/ieHHbIe BEKTOPBI, TPOTHBOIIO/IOKHO HalpaB/ieHHbIe
6.5 BEKTOpBl, KOJI/IMHEADHOCTb BEKTOPOB, DABEHCTBO BEKTOPOB, OIepaliiyd Haj BeKTOpaMH.
PasioxxeHue BeKTOpa IO ZIBYM HEKOJJIMHeapHbIM BeKTOpam
66 KoopauHate! BekTopa. CKassipHOe Npou3Be/ileHHe BEeKTOPOB, NpPUMeHeHHWe [/ HaXOXKAeHUs
' JJIVH U yTJIOB
6.7 JexapToBbl KOOpJAMHATHI Ha IJIOCKOCTU. YpaBHEHHsl NMPSMOM M OKPY’KHOCTH B KOOpZMHATaXx,
' nepecevyeHe OKPY)KHOCTel U NPsAMbIX. MeTo/, KOOpAXHAT U ero puMeHeHHe
6.8 IIpaBubHBIE MHOIOYT OJIBHUKU
6.9 [JnuHa okpy>kHOCTH. I'pajiycHast ¥ pajjiaHHast Mepa yIJia, BEIYMCIeHHe JI/IMH YT OKPY’KHOCTel
6.10 [Inowazas Kpyra, ceKTopa, cerMeHTa




6.11

[BIKeHUs1 TJIOCKOCTM W BHYTpPeHHMe CHMMeTpuM ¢uryp (s/eMeHTapHble Mpe/CTaB/eHusl).

IMapannensHbIit iepeHoc. IToBopoT




ITPOBEPSAAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJ/IBTATAM OCBOEHUA
OCHOBHOU OBPA30BATEJ/IbHOI ITPOT'PAMMbBI OCHOBHOT' O OBIIET'O OGPA30BAHUS

Kopg
poBepsAeMoro
TpeboBaHuUs

IIpoBepsiemble TPeGOBaHMS K PEAMETHBIM Pe3y/IbTaTaM 0CBOEHH 0CHOBHOM
o0pa3oBaTe/ILHON MPOrpaMMbl 0CHOBHOI'0 0011[ero 00pa3oBaHUs HA OCHOBE
®roc

YMeHHe oIepupoBaTh IIOHSATHSIMU: MHOXKECTBO, IOAMHOXKECTBO, OIepaluyd Haj
MHOYKeCTBaMH; YMeHMe OTIePUpOBaTh MOHATUAMU: Tpad, CBS3HBIN Tpad, AepeBo, LUKII,
MPUMEHSITh WX TIPU pelleHWH 33/ay; yMeHWe UCII0/b30BaTh rpaduueckoe
TIpe/ICTaB/IeHHe MHOXKECTB [/l OIMCAHWSl peabHBIX TIPOLIECCOB U SIBJIEHUH, TIpH

pellieHnH 3a/jau U3 Ipyrux yueOHBIX TIpeJMETOB

YmeHuve OIreprupoBaTh IMMOHATUAMUA: OIIpeAesieHrue, dKkCMOMd, TeoOpeMa, A0Ka3aTe/IbCTBO;
yMeHHe pacCIrio3HaBaTbh MCTHHHBIE U JIOKHBIE€ BbICKA3bIBAHUSA, NIPUBOJUTH TIPUMEPHI U

KOHTPIIPMMEPLI, CTPDOWUTH BBICKA3bIBAHUA Y OTPULIaHUA BBICKa3bIBaHUI

YMeHMe OrepupoBaTh MOHSITUAMU: HAaTyPabHOE UKC/I0, TIPOCTOE U COCTaBHOE YMCIIO,
JIeTUMOCTh HATypaJIbHbIX UKCeJI, TIPU3HAKU [IeIMMOCTH, 11e/I0e UKCII0, MOJY/Ib UUC/Ia,
0OBIKHOBeHHasi P00k U [iecATUUHast po0Ob, CTAHAAPTHBINA BUJ, UKC/Ia, PAL[UOHAIBHOE
YKMCI0, WPpALMOHATBHOE YHWC/IO0, apUQMeTUUYeCKUd KBa/[paTHBIM KODEHb; YMeHHe
BBITIOJHATH JIEMCTBUSI C YMC/IaMU, CPaBHUBATh U YIOPSI0UMBAThL UKC/IA, TIPECTAB/ISATh
YKrCia Ha KOODJUHATHOW TPSAMOM, OKPYI/IATh UKMC/IA;, YMEHWe [e/aTh TMPUKUIKY U

OLIeHKY pe3y/ibTaTa BbIUMC/IeHUH

YMeHHe oneprpoBaTh MOHATHSIMU: CTeleHb C Le/bIM IT0Ka3aresieM, apuMeTHIecKIi
KBaZIpaTHBIN KOPeHb, MHOTOUJIeH, anrebpanueckast Apobb, TOKIECTBO; 3HAKOMCTBO C
KOpDHEM HaTypalbHOU CTerieHW 0GoJiblile eJHULIbl; YMeHHe BBINOJHSATb PacuyéThl 110
¢dopmynam, Tipeobpa3oBaHUS  LeNbIX, JPOOHO-pAlMOHANBHBIX — BBIDAKEHUH |
BBIP&)KEHUM C KOPHSIMM, pa3jo)KeHWe MHOrodYjeHa Ha MHOXKUTeIHW, B TOM 4YHC/e C

HCI10/Ib30BaHHEM Cl)OpMyj'I PAa3HOCTU KBAZIpaTOB U KBaJpaTa CYMMbI U Pa3HOCTU

YMeHre onepupoBaTh MOHATHSMM: 4YMC/IOBOE DAaBEeHCTBO, YpaBHeHHE C OZHOU
repeMeHHOM, UMC/I0BOe HepaBeHCTBO, HEpaBeHCTBO C IepeMeHHOM; yMeHUe pellaTb
JIMHelHble U KBaZIpaTHbIe ypaBHeHHs, ApPOOHO-paljioHa/lbHbIe ypaBHEHHUs C OZHOM
repeMeHHOM, CHCTeMbl [BYX JMHENHBIX ypaBHEHW!, JIMHelHble HepaBeHCTBa U MX
CHUCTEeMbI, KBaJjpaTHbIe U poOHO-paLjioHa/IbHbIe HepaBeHCTBa C O/HOM IlepeMeHHO}, B
TOM UHCJIe TIPY pellieHnH 3aJ,au U3 Jpyrux rnpeAMeToB U NpaKTUUYeCKUX 3a/lay; yMeHHe
WCTO/b30BaTh  KOODJAWHATHYIO TMpPSIMYH) M KOODAWHATHYX IUIOCKOCTb /ISt

I/I306pa)KEHI/IH peIHeHI/Iﬁ ypaBHeHHﬁ, HE€pPaBEeHCTB U CUCTEM

YMeHue ornepupoBaTh TOHATHSAMHA: (GyHKUMS, Tpaduk (GyHKUMH, HyIu (QyHKLUH,
MIPOMEXXYTKU 3HAKOTIOCTOSIHCTBA, NTPOMEXXYTKH BO3pACTaHus, YObIBaHuUs, HauOoIbIlee
¥ HauMeHblllee 3HaueHUs1 GYHKLUWM; yMeHHE OIepyupoBaTb IOHSITUSAMH: IIpsMast
MIPOTMOPIIMOHANLHOCTD, JIMHelHass (yHKUUS, KBaJpaTUuHas QYHKIUsA, obpaTHas
TPOTOPLMOHATBHOCTD, Tlapabosia, Tunepbosia; YMeHWe CTPOUTh rpaduku (yHKIHH,
WCII0/Ib30BaTh IpauKy /ISl OTpeZieleHrs] CBOWMCTB MPOLIECCOB U 3aBUCUMOCTeH, /1S

pellieHHs] 3a/jlau W3 [ApPYrMX yueOHLIX TpeMETOB M peajbHON JKU3HU; YMeHHe




BbIpakaTb (JOPMy/IaMH 3aBUCUMOCTH MeXXy BelTMIUHaMU

YMeHHe omnepupoBaTb IOHATUSMU: I10C/I€/0BaTeNbHOCTb, apupMeTHyecKas WU
reoMeTpuueckKast IPOrpeccuy; yMeHHe UCIo/b30BaTh CBOMCTBA M0C/Ie0BaTeIbHOCTeH,
(hopMyJIbI CyMMBI ¥ OOLLIero usieHa MpY peLleHnH 3aJad, B TOM UKCIe 3a[a4 U3 JPyrux

yq66HLIX npeamMeToB U peaanofz'I JKHU3HU

YMeHue peliaTh 3aflaudl Pa3HBIX TUMOB (B TOM UYWC/Ie Ha MPOLEHTHI, [0/ U YacTH,
IBIDKeHHe, PaboTy, 1IeHY TOBapOB M CTOUMOCTH IOKYIIOK U YC/IyT, HAJIOTH, 3a[jaud U3
00/1acTH  yrpaB/ieHUs] JIMYHBIMM M CeMeHHbIMU (DUHAHCAMH); YMEHHe COCTaB/IsATh
BLIpa)XeHUSI, YPaBHEHUs], HEPAaBeHCTBA U CHUCTEMBI 10 YCJIOBUIO 3a/laud, MCC/IeJOBaTh

MOJIyue€HHOE pelieHre 1 OLeHNBATh HpaB,Z[OHO,E[O6HOCTL MOJIy4YE€HHBIX pe3y/IbTaTOB

YMeHMe orepUpoBaTh MOHATUSMU: (QUIrypa, TOUKa, OTPEe30K, MpsMasi, JIy4, JoMaHas,
yroa, MHOTOYTOJIbHUK, TPEYTOJbHUK, paBHOOEJDEHHBIA U  PaBHOCTOPOHHMH
TPEeyrojbHUKY, IIPSMOYIOJIbHBI TPEYro/lbHUK, MejuaHa, OucceKTpuca M BbICOTA
TPeYroJIbHUKA, YeTHIPEXYTOJIbHUK, TIapaieniorpaMM, poM0, MpsSIMOYTO/IbHUK, KBaJpar,
TpareLys; OKpY)KHOCTb, KpPYI, KacaTe/bHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
¢urypamuy; ymeHuwe pellaTh 3aZaud, B TOM UHC/JIe W3 TIOBCEJHEBHOW J>XU3HH, Ha
Haxo)k/leHe reoMeTpUYeCKHX BeJIMUMH C TIPUMeHeHHeM M3yUueHHbIX CBOMCTB (Uryp U

(hakTOB

10

YMeHUe oIepupoBaTh MOHATUSMU: PaBEHCTBO (PUIyp, PaBeHCTBO TPeYrO/IbHUKOB;
Napa/IeflbHOCTh YW TIePIIeHJUKY/SIPHOCTh  MPSIMBIX, YTOd MeXJy TpSMbIMH,
TIepreH/IVKYJIsIp, HaK/IOHHAsA, TPOeKLus, mojobue ¢uryp, mofobHbIe TPEYroJbHUKY,
CUMMeTpUsl OTHOCUTEJIbHO TOUKM M TIpSIMOM; yMeHHe pacro3HaBaThb pPaBeHCTBO,
CUMMETPHIO U Tofio0ue GUryp, rHapaiiensHOCTh U NepIeHUKY/IIPHOCTh TPSIMBIX B

OKDY’KaIOIIeM MHpe

11

YMeHMe orepupoBaTh MOHATUAMMU: [J/IMHA, PAaCCTOsIHYE, yro/ (BeJMUMHA YI/a, CUHYC U
KOCHHYC yIJIa Tpeyro/bHUKa), IUIOLa/ib; YMEeHHe OLieHHMBaTh pa3sMephbl NpeJMeTOB U
00LEKTOB B OKpY’)Karol[eM MHpe; YMeHHe TpPUMeHSTb (OpPMyJibl TiepyMeTpa U
IUIOIIA/M MHOTOYTOJIbHUKOB, [UIMHBI OKPY)KHOCTH U IUIOIaJW Kpyra, obbmema
MPSIMOYTO/IbHOTO  T1apasulesielurefa; yMeHWe TIpUMEHSTh TIPU3HaKd paBeHCTBa
TPEYrOIbHUKOB, TeOpeMy O CyMMe YIJIOB TpeyrojibHuKa, Teopemy Iludaropa,

TPUT'OHOMETPpHUYeCKHe COOTHOLIEHW AJid BbIYUC/I€HUA OJINH, paCCTOF{HI/II\/’I, rmoma,qeﬁ

12

YMeHue u300paxaTb MMJIOCKHe GUIYpbl U WX KOMOMWHALMM, MPOCTPAHCTBEHHbBIE
(GUrypel OT pyKH, C TIOMOLIBIO UePTEKHBIX MHCTPYMEHTOB M 3/1EKTPOHHBIX CPEJCTB I10

TEKCTOBOMY W/IM CUMBOJIBHOMY OIMMCAHUIO
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YMeHUe ornepyupoBaTh MOHIATUSIMU: MPSMOYTO/IbHAs CUCTeMa KOOP/IUHAT; KOOPAWHATHI
TOUKH, BEKTOp, CyMMa BEKTODOB, TpOW3BeZieHHWe BEKTOpPA Ha UHUC/0, CKajspHOe
Mpou3Be/ieHHe BEKTOPOB; YMeHHe WCII0/Ib30BaTh BEKTOPhl W KOOPAWHATHI IS
MIPe/ICTaB/IEHUsT JIaHHBIX M peLIeHusl 3aj7ad, B TOM YHCJIe W3 [PYruxX yueOHbIX

TIpeIMETOB 1 peabHOM )KU3HU
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YmeHue OIrepupoBaATh TMOHATHUAMMA: CTOJIOUKOBBIE U KPpYyroBble AHWarpaMMmbl, Ta6J'II/ILU:I,

cpefiHee apudMeTHUeCKOe, MeidaHa, HauboJblllee 1 HaUMeHbIIIee 3HaueHus], pasMax




YnC/IoBOrO Habopa; yMeHHe W3B/IeKaTb, HHTEPIIPETHPOBaTb M IPeoOpa30BLIBATH
uHGOPMaLIMIO, TPeACTAaBIeHHYI0 B TabAMIaXx W Ha /[uarpaMmax, OTPa’KaroLIyO
CBOWCTBA M XapaKTepUCTHKU peasbHbIX MPOLIeCCOB U SIBJIEHUI; yMeHUe pacIio3HaBaTh

HN3MeHUMBbIE BE/IMUMHLBI B OKPYXKAlOILeM MHpe

15

YMeHre oOnepupoBaTh MOHATUSMU: CAy4YalHbId OMBIT (C/IydaiiHbI SKCIEPUMEHT),
3/IeMeHTapHOe COObITHe (3/IeMEeHTApHBIM WCXO[)) CJIy4yaliHOTO OIbITa, CIydaiHoe
coObITHe, BEPOSATHOCTH COOBLITHS; yMEeHHWe HaXOAWUTb BEepPOSTHOCTU C/Iy4alHBIX
COOBITUH B OMBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTApHBIMH COOBLITHUSIMH; YMeEHHe
pellaTh 3a3/jaul MeTOZIOM OPraHU30BaHHOrO Tepebopa M C UCIO/Ib30BaHHEM IIpaBHIIa
YMHOXKEHHsI; yYMeHHe OLieHHBaTb BEpOSITHOCTU peasjibHbIX COOBITHH M SIBJIEHHH,
MOHUMATh PpOJb TPAKTHUECKHd J[OCTOBEPHBIX W MajlOBEPOSITHBIX COOBITHH B
OKPY’KaloIlleM MUDe W B J>KU3HM; 3HAKOMCTBO C IIOHSITHEM He3aBUCHMBIX COOBITHH;

3HAKOMCTBO C 3aKOHOM OOJIbIIIMX YKCe U €T0 POJIBIO B MaCCOBBIX SIBJIEHHUAX

16

YMeHue BLIOUPATh TOAXOIAIIMNA U3YUeHHBIH METO/, /IS PEIIeHUs 3alaud, IPUBOANTE
TpUMepbl MaTeMaTHYeCKUX 3aKOHOMEpHOCTel B TIpUpPOJe M JKU3HH, paclio3HaBaTh
TIPOSIBJIeHHEe 3aKOHOB MaTeMaTUKU B MCKYCCTBE, OMUCHIBATH OT/Ie/IbHbIE BBIAAOIIHECs
pe3y/ibTaThl, TOJyueHHble B XOJe pa3BUTHS MaTeMaTWKU KakK HayKW, TIPUBOJUTHb
TpUMepbl MaTeMaTUYeCKUX OTKPBITMM U WX aBTOPOB B OTEUECTBEHHOW U BCeMHPHOMU

HCTOPUU




ITIEPEYEHD 3JIEMEHTOB COJEPXAHNISA, ITPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kop IIpoBepsieMblil 3JIeMeHT COiep)KaHUS
1 Uucsia ¥ BbIYUC/IEHUS
1.1 Harypanbnble U Liesble uncia. [Ipyu3Haku [e/IMMOCTU Lie/IbIX YnCest
1.2 OOBIKHOBEHHBIE U IeCATHYHBIE APOOH, TIPOLIeHThI, 6eCKOHEUHbIe ITepHOJUUeCcKHe 1po6Ou
1.3 ParonaneHble uncna. AprdmeTHnueckrie onepalyy C palOHa/IbHBIMU YHC/IaMA
1.4 [JelicTBUTeNbHBIE UKc/ia. ApUQMeTHUeCKre orlepaLiiy C JeliCTBUTe/TbHBIMU UHCIaMU
r [TpubnwKEHHbIe BBIUMCIEHUS, TpaBU/la OKDYIJIEHWs, TIPUKHJKa U OLIeHKAa pe3yJsbTaTa
. BBIUNC/IEHUN
2 Anrebpanueckue BbIpa>KeHUs
2.1 BykBeHHbIe BhIpaKeHHsI (BbIpaXKEHHsI C TTIePeMeHHbIMU)
2.2 CreneHb C Lie/bIM T0Ka3aTtesieM. CTeleHb C paliMoHa/lIbHbIM NTOKa3aTesieM. CBOMCTBa CTeleH!
2.3 MHorouJieHbl
2.4 Anrebpanueckas [po0Ob
”g Apudmernuecknii KOpeHb HATypajbHOU CTereHW. [lelicTBUsi € apu(MeTHYeCKUMU KOPHSIMH
' HaTypalbHOU CTereHu
3 YpaBHeHUs U HepaBeHCTBa
3.1 Llesnbie 1 1pobHO-parioHanbHbIe ypaBHeHHsl. CHCTeMBI M COBOKYITHOCTH YPaBHEHUIM
3.2 Llenble v Apo6HO-paljMOHa/bHBIE HepaBeHCTBa. CUCTeMbI M COBOKYITHOCTH HEPAaBEHCTB
3.3 PelieHre TekCTOBBIX 3a/au
4 UucioBble OC/Ie[0BaTeTLHOCTA
4.1 [MocnefoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS TIOC/Ie/I0BATEILHOCTEH
4.2 ApudmeTtnueckas 1 reoMeTpuyeckas nporpeccu. @opmysa c/0XKHBIX MPOLIEHTOB
5 DyHKIIUU
DyHKIWsA, criocobbl 3afanus GyHKUMH. ['padvk dyHkimu. O6/1acThb ornpesesieH|s 1 MHOXKeCTBO
- 3HaueHnd ¢yHKIMK. Hymi ¢yskuun. IIpoMe)XXyTKM 3HAKOMOCTOSIHCTBA. IIpoMexyTKu
o MOHOTOHHOCTH (GYHKUUHM. MakCUMyMBl 1 MUHHUMYMB! (yHKIMU. Haubosbilee ¥ HauMeHbIlee
3HaueHre (PyHKLIMHU Ha TPOMEXKYTKe
6 KoopauHaTtbl Ha NIpsIMO# U TVIOCKOCTH
6.1 KooppunatHas npsimast
6.2 JekapToBbl KOOPAWHATHI Ha MJIOCKOCTH
7 l'eomeTpus
7.1 I'eomeTpuueckue GUTyphl ¥ UX CBONCTBA




7.2 TpeyronbHUK
7.3 MHOroyroisHUKH
7.4 OKpY>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpUUeCKUX BEJTMUMH
7.6 BekTopsl Ha MJIOCKOCTH
8 BeposATHOCTB ¥ cTaTUCTHKA
8.1 OrnucaresbHas CTaTUCTHUKA
8.2 BeposiTHOCTB
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 I'pacer




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

MU PPOBLIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChHI CETU

MHTEPHET

Ilpu peasiu3anyy NporpamMMsbl 1o reoMeTpUM Ha yPOBHE OCHOBHOIO
o011ero oopa3oBaHus UCIO/Ib3YHTCS Y/IEKTPOHHbIE
o0pa3oBaTe/bHbIE PeCcypChl, yIBep)KAeHHbIe [Tpuka3zom
MunucrepcTBa npocsenjeHusi Poccuiickou ®egepanyu ot 23 W10/
2025r. Ne551 «O6 yTBepk/eHnu ¢eaepaibHOrO MepevyHst
3/IEKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB, JOMYINEHHBIX K
KCI0/1Ib30BAaHUI0 NPHU peaTu3aliid MMEeKIIMX roCyAapCTBeHHYI0
aKKpeJAuTaLHi0 00pa3oBaTe/IbHbIX MPOrPaMM Haya/IbHOTO 0011[ero,

OCHOBHOTI'0 00II[ero, cpeJHero o0IIero 00pa3oBaHUM»



