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IHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OAWH M3 OCHOBHBIX Pa3feliOB IIKOJBHON MaTeMaTHKH, UMEIOIINA CBOEH LEIbI0 00eCTIeunTh
W3Y4YCHHUE CBOHCTB W pa3MepoB (PUryp, WX OTHOIICHUH M B3aMMHOE DPACIIOJIOKCHHUE, OMUPACTCS Ha JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JIMHUIO. [[CHHOCTh M3yUYeHHs TEOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHuUs 3aKJIFOUACTCS B
TOM, YTO OOYYAIOUIMICS yYUTCS MPOBOJUTH JIOKA3aTEIbLHBIC PACCYKICHUS, CTPOUTH JOTHYCCKUE YMO3AKIIOUYCHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKJCHUS W CTPOUTH KOHTPIPUMEPHl K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MIPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (DOPMYJIMPOBATH OOPATHBIC YTBEPIK/ICHUS.

Btopoii 1enpio M3ydeHUs] TEOMETPUM SIBJISICTCSl UCIOIb30BaHHME €€ KaK MHCTPYMEHTA IMPHU PEIICHUU Kak
MaTEMaTHYECKUX, TaK M NPAKTHYSCKUX 3ajad, BCTPCUAIONIMXCS B peanbHON ku3HU. OOydaromuiics I0KeH
HAYYUTHCSI OMPEACTUTh TEOMETPUICCKYIO (PUTypy, ONUCATh CIIOBAMU JIAHHBIA YSPTEK WM PUCYHOK, HAUTH TUIOIIA/h
3eMEeIBFHOr0 YYacTKa, paCCYATaTh HEOOXOAMMYIO JITUHY ONMTOBOJIOKOHHOTO Kabems niin TpeOyeMble pa3Mephl Tapaxa
JUTE aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTENbHAS JIMHUSA B M3ydeHWH reomerpuu. [lpm pemrenun
3a/1a4 MPAaKTHYECKOTO XapakTepa OOydJaroUIUiics ydWUTCs CTPOWTh MaTeMaTHYECKHe MOIENH pealbHBIX >KH3HEHHBIX
CUTYAaIN, MPOBOJANTH BEIYUCIICHUS U OIICHUBATH aJI€KBATHOCTH IMOJIyIEHHOTO PEe3yIbTaTa.

KpaitHe BakHO TOMYEPKMBATH CBSI3M TEOMETPHH C JAPYTUMH YIeOHBIMH TIpEAMETaMH, MOTHBHPOBATH
WCTIONB30BaTh OMPEENIEHUST TEOMETPUUECKUX (GUTyp W TOHATHH, JEMOHCTPHUPOBATH NMPHUMEHEHHE ITOTy9EeHHBIX
yMeHuid B (M3WKe W TeXHWKE. ODTH CBA3M HambOojee SpKO BHUAHBI B Temax «Bektope», «Tpuronomerpmdeckne
COOTHOIIICHHS», «MeTtoa koopauHaT» U «Teopema ITudaropay.

YueOHusii kypc «l'eomMeTpus» BKIIOYAET CIEAYIONIHME OCHOBHBIE pa3ieibl cojepxkaHus: «['eomerpudeckue
¢urypel U uX CBOHCTBay, «VI3MepeHHE TCOMETPUYECKHX BEIHYMH», «JleKapTOBBI KOOPAMHATHI Ha ILIOCKOCTHY,
«Bektope», «IBIKEHUS TUIOCKOCTHY, «IIpeobdpazoBaHust OI00M.

Ha u3yuenue yueOHOTrO Kypea «['eomerpusi» otBonutcs 204 yaca: B 7 kiacce — 68 yacos (2 yaca B HE/ICIIO), B

8 kmacce — 68 yacoB (2 vaca B Henen), B 9 kimacce — 68 yacos (2 4aca B HEZIEINIO).



COJEPKAHUE OBYUYEHUS

7 KJIACC

Havanpueie mnonsitust reomerpuu. Touka, mpsmMas, OTpe30K, Jyd. Yroia. Buasl yrios.
Beprtukanbubie u cMmexHble yribl. buccektpuca yria. Jlomanas, MHOTOyronbpHUK. [lapamnensHoCTh U
MEPHEHAUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBa OCEBOW CHMMETpHH. lIpuMepbl cHMMETpHH B
OKpY>KaroIlleM MHpE.

OCHOBHBIE TOCTPOEHHUS C MOMOIINBIO LUPKYJIs W JuHedku. TpeyroapHUK. BwicoTa, menuana,
OmcceKTpuca, NX CBOMCTBA.

PaBHOOEIPEHHBIN 1 paBHOCTOPOHHUIA TPEYTOIbHUKH. HepaBeHCTBO TPEeyrobHUKA.

CBoiicTBa 1 IPU3HAKN PaBHOOEAPEHHOTO TPEyroibHuKa. [Ipu3Haku paBeHCTBa TPEYTrOIEHUKOB.

CBoiicTBa W MPHU3HAKK TapaJUIENbHBIX NpAMbIX. CyMMa yIIOB TpeyrojbHHKa. BHemrHue yrisl
TPEeyTOJIbHHKA.

[IpsmoyromeHeiA  TpeyrombHUK. CBOWCTBO MEAWAHBI MPSIMOYTOJIBHOTO  TPEYrOJHHHKA,
MPOBENEHHON K I'MIOTEHy3€e. [Ipu3Haku paBeHCTBA NMPSMOYTOJIBHBIX TPEYTrOJbHUKOB. IIpAMOyronbHbINA
TPEYTOIBHHK C yTIioM B 30°.

HepaBenctBa B TeoMeTpuu: HEPABEHCTBO TPEYTONbHHWKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OobIeM yTiie u OOJbIIel CTOPOHE TpeyroiabHuKA. [lepneHauKysap 1 HaKJIOHHAs.

I'eometpuueckoe MecTo Touek. buccekTprica yria u cepeIMHHBIN NEPHIEHAUKYISIP K OTPE3KY Kak
TF€OMETPUUYECKUE MECTA TOYEK.

OKpy>XHOCTH U KpPYT, XOpZa U IUaMeTp, NX CBOWCTBA. B3aumMHOE pacroioskeHHe OKPYKHOCTH U
npsmoil. KacarenpHast U cexkymas K OKpyXHOCTH. OKpYXHOCTb, BIOHCaHHasi B yroi. Brmucanuas u

OIMMCaHHasA OKPYKHOCTU TPCYTOJIbHUKA.

8 KVIACC

UerepéxyronpHuku. IlapamnemorpamMm, ero npusHaku U cBokcTBa. YacTHble cilydau
napaiesorpaMMoB (IIPSIMOYTOJIEHUK, pOMO, KBaJpaT), X MPU3HAKK U CBOMCTBA. Tpamemus, paBHOOOKas
Tparenus, e€ CBOCcTBa 1 Mpu3Haku. lIpsaMoyronapHas Tpamnenus.

Meton yaBoeHuss menuanbl. lleHTpanpHas cumMerpus. Teopema @aneca U Teopema o
MIPOMOPIIMOHANBHBIX OTPE3KaX.

CpenHyrie TMHUY TPEYTOJIBHUKA U Tparenuu. LleHTp Macc TpeyroiapHHKa.

[lomobue TpeyrompHUKOB, Kodbhduiment momodusa. IlpusHakm momoOus TpPEyroIbHUKOB.
[Ipumenenre mogo0ws TP PEIICHNHN MPAKTUIECKUX 3aad.

CpoiicTBa TwIOmIameli reoMerpuueckux ¢uryp. DopMmymnbl Ui TUIOMIATXA TPEYrOJIbHHKA,
napasuresorpamma, pomoOa u tparenui. OTHOIIeHHE TUTOIIaeil mog00HBIX QUTyp.

Brruucnenue miomaneii TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATON OyMmare.



Teopema [Tudaropa. [Ipumenenne Teopemsr [Indaropa mpu permeHnn MpakKTHYCSCKUX 3a1ad.

CuHyc, KOCHMHYC, TaHT€HC OCTPOTO yIJia TIPSMOYTOJBHOTO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. Tpuronomerprdueckre ¢pyHkmmu yrios B 30, 45 u 60°.

BrircaHnHbIe U IICHTPAJIBHBIC YIIIbI, YTOJI MEXKIY KacaTebHON M XOPA0i. YTIIbI MeXKAY XOpJIaMu U
CeKylmuMU. BrucaHHbIE W ONHWCAaHHBICE YCTHIPEXYTONBHUKH. B3auMMHOE paclojoXeHHe IABYX

okpyxxkHoCTeil. Kacanue okpyxHocTeit. O0IIue KacaTeabHbBIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrerc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
DopMyITbl TpUBEICHHS.

Pemenne tpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTHUECKHX
3a1a4 C UCTIOJIb30BAaHHEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne momoous. [1ogodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o TPOW3BEAECHHH OTPE3KOB XOPI, TEOPEMbI O TPOU3BEICHHH OTPE3KOB CEKYIIUX,
TeopeMa 0 KBaJ[paTe KacaTeIbHOM.

Bexrop, anmuHa (MOIYIb) BEKTOpPA, COHAIPABICHHBIC BEKTOPHI, IPOTHBOIIOJIOKHO HANIPABICHHBIC
BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAllMM HAJ BeKTopamu. PasnoxeHne
BEKTOpa 1O JBYM HEKOJUIMHEapHbIM BekTopaM. KoopamHatel BekTopa. CkalsipHOE NpOW3BENCHHE
BEKTOPOB, IPUMEHEHHE JUTS HaX0XKACHHS JTHH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTH. YpaBHEHHS NPAMOH M OKPYKHOCTH B KOOpAMHATAX,
nepeceyeHre OKpY>KHOCTEH 1 IPSAMBIX. MeTo] KOOpANWHAT U €0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHHUKH. J[nmmHa oOkpykHOCTH. ['pamycHas W paamaHHas Mepa yIua,
BBIYHCIICHUE JUTHH IyT OKpYkHOCcTel. [Inomanp kpyra, cekropa, cerMenra.

JIBIDKEHHSI TUIOCKOCTH WM BHYTPEHHHE CHMMETPUH (QUTYp (RJIEMEHTapHBIC MpPEICTABICHUS).

ITapamtensHelii nepexoc. IloBopor.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUSA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JMYHOCTHBIE PE3YJIbTATDBI

JIndyHOCTHBIE  pe3yJbTaThl OCBOCHHS NporpaMMbl  yueOHoro kypca  «l'eomerpus»
XapaKTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

MPOsIBIICHNEM WHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUIICKOH MaTeMaTHKH, HEHHOCTHBIM
OTHOLICHHWEM K JOCTH)KEHHSIM POCCHHCKMX MAaTEeMaTHKOB M POCCHHCKOW MAaTeMaTHYECKOW IIKOJBI, K
UCTIOJIB30BAHMIO ATUX JOCTH)KCHUH B IPYTHX HayKax W MPHUKIATHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPaBCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEW TpaKIaHWHA W pealn3allid ero Ipas,
MIPEJICTABIIEHHEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MPOIEAyp TPAKIAHCKOTO OOIIecTBa (HAIpPUMEp, BBIOOPHL, OMPOCH), TOTOBHOCTBIO K OOCYXIIEHHIO
STHYECKHUX IPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHM NpPUMEHEHHEeM IOCTI)KCHWH HayKH, OCO3HAHHEM
BaXHOCTH MOPATBHO-ITHYECKUX MTPUHIIMIIOB B JESATENFHOCTH YIEHOTO;

3) TpyAoBOE BOCIUTAHHE:

YCTaHOBKOM Ha AaKTHBHOE yd4YacTHe B pEHIeHHH TNPAKTUYECKHX 3a7ad MaTeMaTHYecKOi
HAIPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEeMAaTHYECKOTO OOpa3oBaHUS Ha MPOTSHKEHWW BCEH KU3HU
JUTSL YCTIeTTHOW MPO(eCCHOHATBHON AESTEIbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHWH, OCO3HAHHBIM
BBIOOPOM M MOCTPOSCHUEM MHIUBHIYaTbHOW TPaeKTOPHH 00pa30BaHMA W KM3HEHHBIX IUIAHOB C yYETOM
JTUIHBIX HHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTMYecKOe BOCIUTAHUE:

CIOCOOHOCTBIO K SMOLMOHAIILHOMY U ACTETHYECKOMY BOCTIPHUATHIO MaTeMaTH4ecKuX OOBEKTOB,
3aJa4, peleHuH, pacCcyKAeHUH, yMEHHIO BUJCTh MaTeMaTH4eCKre 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHOCTH HAYYHOTO MO3HAHUS:

OpHEHTallMeH B ASATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HayUHBIX MIPEICTaBICHNUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOABI M O0IECTBa, IOHUMAaHUEM MAaTeMaTHYeCKOH HAyKH KaK
cepbl 4eloBevecKoil NesTeTbHOCTH, TAmoB €€ Pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHSA IIMBHIN3ALINH,
OBIIICHMEM SI3BIKOM MaTeMaTHKH M MaTeMaTH4ecKOd KyJIbTYpOH Kak CpeICTBOM IIO3HAHUS MHDA,
OBJIaJICHHEM IPOCTEHIITMMI HABBIKAMH HCCIIEIOBATEITLCKON NesITeTFHOCTH;

6) ¢uszuueckoe BocnuTaHUe, (POPMHPOBAHME KYJILTYPHI 3A0POBbA U IMOLHOHAIHHOIO
Oaronosryums:

TOTOBHOCTBIO TNPUMEHATH MaTeMaTHYeCKHe 3HAHHWA B WHTEPecax CBOETO 3/0POBbS, BEICHUS
3mM0poBoro oOpasa JKH3HH (340POBOE THTaHHE, COATAHCHPOBAHHBIM PEKHM 3aHATHA W OTIBIXA,
perymspHast (pu3uUeckas akTHUBHOCTB), C(hOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHH, TPU3HAHUEM CBOETO

MpaBa Ha OIMHMOKY M TaKOTO K€ TpaBa APYroro 4eIOBeKa;



7) 3xoJ10rHYecKOe BOCIUTAHUE:

OpHEHTalMel Ha TPUMEHEHHEe MaTEeMAaTHYeCKMX 3HAHWW U1 pemeHus 3afad B obiacth
COXPaHHOCTH OKPYXKAlOMIeW Cpenbl, TNIAHUPOBAHUS TOCTYNKOB M OIEHKHA WX BO3MOKHBIX MOCIEICTBUN
JUTSL OKPY KaroIlel Cpeiibl, OCO3HAHMUEM TJI00aIbHOTO XapaKTepa AKOJIOTUYECKUX MPOOJIeM M MyTel mx
pelieHus;

8) ajanTanus K U3MEHSIOUIUMCS YCIOBUAM CONMATBHON U MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUAX HEONPENCAEHHOCTH, MOBBLIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUUECKYIO JESITEIbHOCTh, B TOM YHCIIC YMCHUE YUUTHCS Y NPYTUX JIOACH,
MPHOOpETaTh B COBMECTHOM JICSATSIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMITCTEHIIMH U3 OTIBITA IPYTHX;

HEO0OXOMMOCThIO B (JOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM YUCIE (DOPMYIUPOBATh UJICH, IIOHSITHS,
rUNoTe3bl 00 OOBEKTaX W SBICHUSAX, B TOM 4YHCIE paHEE HEU3BECTHBIX, OCO3HaBaTh JAC(UIINTHI
COOCTBEHHBIX 3HAHWH M KOMITETEHTHOCTEH, INTAHUPOBATh CBOE PA3BHUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlIO, BOCIIPHHUMATH CTPECCOBYIO CHTYaIHIO0 Kak
BBI30B, TPeOYIOMINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHUS U JeicTBHA, (HOPMyIHPOBaTh U

OIIEHWBAThH PUCKHU U TOCIEICTBHS, (DOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHHBeEPCAJIbHbIE YyieOHbIe NelcTBHUSA

ba3oBble jioruyeckue 1elcTBUA:

. BBISBJIATE M XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOUICHWNA MEXIy TMOHATHSIMH, (HOPMYJIUPOBATH OIPEICICHUS TOHATUH, YCTaHABIUBATh
CYIISCTBCHHBIN MPHU3HAK KJIaCCU(UKAIMU, OCHOBAaHUS JUII OOOOILICHHS W CpaBHEHUS, KPUTCPUU
MIPOBOIMMOTO aHANIN3a;

. BOCIIPUHUMATH, (POPMYJIHPOBATh U IPEOOPA3OBHIBATH CYXACHUSA: YTBEPAWUTENbHBIE U
OTpHIIaTeNbHbIE, €MUHIYHBIC, YaCTHBIC M 00IINe, YCIOBHBIE;

. BBISBJIATh MaTEMAaTHYCCKUC 3aKOHOMEPHOCTH, B3aMMOCBS3H M IPOTHBOPEUUs B (hakTax,
JIAHHBIX, HAOJIOJCHUSX W YTBEPXKICHUSIX, MPEAJIaraTh KPUTCPUU JJIsl BBISABICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

. JIeaTh BBIBOABI C HCITOJNIb30BAHHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIFOUEHUH, YMO3AKIIOYECHH 110 aHAJIOTUH;

. pazouparh JI0Ka3aTenbCTBa MATEMAaTHYCCKUX YTBEPXKICHUM (TIPSMbIC U OT IPOTHBHOTO),
NPOBOJHUTH CaMOCTOSITENIFHO HECIIOKHBIE JIOKAa3aTeNIbCTBA MaTeMaTH4ecKuxX (hakToB, BBICTPAaWBaTh
apryMeHTAIIUIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBEIBATh COOCTBEHHBIC PACCYKICHYS,

. BBIOMpaTh crmoco0 pemreHus ydeOHOW 3amaunm (CpaBHMBATh HECKOJIBKO BapHAHTOB

peucHus, BBI6I/IpaTI> HaunboJee HOHXOI[HHII/II‘/'I C y‘IéTOM CaMOCTOATCIBHO BBIACICHHBIX KpI/ITCpI/ICB).



ba3zoBble ucciiegoBaTeibcKue aeiicTBUS:

. UCIIOJIb30BaTh ~ BOMNPOCHI  KaK  KCCIEAOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUS,
(hopMyITUPOBATH BOIPOCHI, (PUKCUPYIOIINE MPOTHBOPEUUE, MPOOJIEMY, CAaMOCTOATENBHO YCTaHABIUBAThH
HCKOMOE U JJaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMIO, MHEHIE;

. MIPOBOAUTH MO0 CAMOCTOSITENBHO COCTaBICHHOMY IUIaHY HECIIOKHBIH OJKCIIEPUMEHT,
HeOOJIBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBIEHNIO 0COOEHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTY COOOM;

. CaMOCTOSITETTbHO (DOPMYJIUPOBATH 0OOOIIEHHUS U BBIBOJIBI IT0 PE3y/IbTaTaM MPOBEAEHHOTO
HAOJIIOJICHHSI, WCCJICJIOBAHUSA, OIICHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX pE3YJIbTaTOB, BBIBOJIOB U
000011IEeHMIA;

° MIPOTHO3UPOBATHh BO3MOXKHOE Pa3BUTHE IIPOITECCa, a TAK)KE BBIIBUTATE MIPEATIONOKEHUS O

€ro pa3sBUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmanueii:

. BBISBJISATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAITUH, JAHHBIX, HEOOXOAMMBIX JIJIS
pelIeHus 3a1a4u;

. BBIOUpATh, AHAIM3UPOBATh, CHUCTEMATH3MPOBATh W HWHTEPIPETUPOBATH HHMOPMAIIHIO
Pa3INYHBIX BUJOB U (OPM TPEICTABICHHUS

. BEIOMpaTh (hopMy TpEICTaBICHUS MHMOPMAIUN U WLIIOCTPUPOBAThH PelllaeMbie 3aadu
CXEeMaMH, TuarpaMMaMi, HHOW TpaprKod 1 UX KOMOHUHAITUSIMH;

. OIICHMBATh HAJEKHOCTh MH(POPMAIIMU 110 KPUTEPHUSAM, IMPEIJIOKCHHBIM YUUTEIEM WU

c(hopMyTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnkaTUBHbIE YHUBeEPCAJIbHbIE yYeOHbIe JelCTBUS:

. BOCIIPUHUMATh U (OPMYyITHUPOBATH CYXKICHHS B COOTBETCTBHU C YCJIOBHSAMHU U IIENSAMHU
oOIeHns, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX,
JTaBaTh MOSICHEHHS TI0 XO/Iy PEIIeHHs 3a/1a4i, KOMMEHTHPOBAThH TIOMYyUeHHBIN Pe3yIIbTaT;

. B X0Jie OOCYKIEeHHUs 3a[aBaTh BONPOCHI 1O CYLIECTBY OOCYKJaeMOU TeMbl, POOIEMBI,
peraeMoil 3a1aun, BEICKa3bIBaTh WU, HALlEIEHHBIE Ha MOMCK PELIEHUS, COTIOCTABIATh CBOM CYKICHHUS C
CYXKICHUSAMU JPYTUX YYaCTHUKOB Juajiora, OOHAPYXXWBaTh pa3IU4YMe U CXOJACTBO TO3UIUH, B
KOPPEKTHOU opme HOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS,;

. MIPEJICTABIIATh PE3YNbTAThl PEIIeHUs 3a/Jadd, SKCIEPUMEHTa, WCCIIEOBaHUs, MPOEKTa,
CaMOCTOSITETTFHO BBIOMpaTh (hOpMaT BBICTYIUICHHS C YYETOM 3amad MPEe3eHTalnd W O0COOEHHOCTEeH
ayJIUTOPHH;

. MMOHUMATh M UCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHIUBUAYAILHOW PabOTHI MpU

peIICHUA y'l€6HI>IX MAaTEMAaTHYCCKHUX 3a4a4;



° MPUHUMATh 11eJIb COBMECTHOM NIEATEILHOCTH, TUIAHUPOBATh OPTaHU3AIMI0O COBMECTHOMH
paboThl, pacmupenensaTh BUIBI pa0OT, JOTOBAPUBATHCS, OOCYXKAATh IPOLECC W Pe3yibTaT pPaboTHI,
000011aTh MHEHUS HECKOJIBKUX JTFOJIEH;

. y9acTBOBATh B TPYMIIOBBIX (popMax padOTH (00CYXIeHUs, OOMEH MHEHHSIMH, MO3TOBBIC
HITYpMBl ¥ JIPYTHE), BBHIMOJHATH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOHM JEHCTBUS C JIPYTUMHU
YJleHAMA KOMAaHJIbl, OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMHA MPOAYKT TIO KPUTEPHSM,

c(hopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMMOICHCTBHSI.

PeryasiTuBHbIe yHUBepcaibHbIe yueOHbIe AeiicTBUS

Camoopranuzanus:

. CaMOCTOSITETIbHO COCTaBJIATh IUIAH, ajirOPUTM pEUIeHUs 3aaayu (WM ero 4YacTh),
BBIOMpaTh CHOCO0 pemeHuss ¢ y4ETOM HWMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,

apryMEHTUPOBATh U KOPPEKTHPOBATH BAPHAHTHI pEIIEHHH C yU€TOM HOBOW MH(OpMAIIHH.

CaMOKOHTPOJIb, IMOLUMOHAJIbHbI HHTEJJIEKT:

° BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIA TPOIecCa W Pe3yNbTaTa pelIeHus
MaTeMaTHYeCKOM 3aJauH;

. MPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IMPHU PEIICHUH 3a/1ayd, BHOCUTH
KOPPEKTUBLI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITCNILCTB, HAMICHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEM;

° OIICHWBATh COOTBETCTBHE pe3yJbTaTa JEATENIbHOCTH MOCTABICHHON I M YCIOBHAM,
OOBSICHATh TPHYUHBI JOCTIDKEHUS WM HEJAOCTIDKEHHS IeNH, HAaXOIWUTh OIMMOKY, JaBaTh OIICHKY

MPHOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIbTATBI

K koHIty 00ydeHus B 7 Kjacce 00y4arONUiCs MOIYUUT CIASAYIONIUE TPSIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh m3ydeHHBIE TeOMETpUYECKHe (UTYPHI, OMPENeNsITh UX B3aMMHOE PACIIONIOKEHHE,
M300pakaTh TEOMETPUICCKHE (DUTYPBI, BBITOJHATH YEPTEIKHU IO YCIOBHIO 3a1a4uu. MI3MepsTh JTMHEHHBIC U
YIJIOBBIE BEIMYUHBL. PeaTh 3ajaun Ha BEIYKMCIICHUE JJIMH OTPE3KOB U BEJIUMUKH YTJIOB.

Henate TpyOyr0 OIIGHKY JMHEWHBIX W YIJIOBBIX BEIUYMH IPEIMETOB B pPEajbHON KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pa3nuuaTh pa3Mepsl 3TUX OOBEKTOB IO MOPSIIKY BEJIMIHHEI,

CTpouTh UepTekKH K TEOMETPUUECKUM 33/1a4aM.

[Tonb30oBaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIL30BaTh INPU3HAKU WU CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TPY PEIICHUN 3a]ad.

[IpoBoaUTE TOrUYECKUE PACCYKICHUS C UCIIOJIH30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tomp30BaThCsl MpU3HAKAMU PABEHCTBA MPSMOYTOIBHBIX TPEYTONBHUKOB, CBOWCTBOM MEIHMAHBI,

MIPOBEAEHHON K THTIOTEHY3€ MPSIMOYTOJIIEHOTO TPEYTOIbHHKA, B PEIICHIH TeOMETPUIECKUX 3aad.



Onpenensars mapamiebHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT ¢ HUMH CeKyIIasl.
Onpenenars napamieIbHOCTh MPSMBIX C TIOMOIIBIO0 PaBEHCTBA PACCTOSHUIN OT TOYEK OJHOW MPSIMOH 10
TOYEK APYTOH NPSIMOH.

Pemarp 3ajaun Ha KiIeT4aTOM Oymare.

[IpoBoauTh BBIYKMCICHHWS W HAXOJWUTh 4YHUCIOBbIE U OyKBEHHBIC 3HAYCHHS YIJIOB B
TEOMETPUYECKUX 3a/lauyaX C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYTOJIBHHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX MpPH TEPECCUYCHUU JIBYX NapaJUICIBHBIX NPSAMBIX CEKylIel. Pemiath
MPaKTUYCCKUE 3a]Ja4l Ha HAXOXK/ICHUE YIJIOB.

Bragers MOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEICNATh OUCCEKTPUCY YIJia H
CEpEeIMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK TeOMETPUUECKUE MECTa TOUEK.

OopMynHpOBaTh OMNPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JHaMeTpa OKpPYKHOCTH,
MOJIb30BaThCs UX CBOMCTBaMHU. Y METh MMPUMEHSTh 3TH CBOMCTBA MIPHU PEIICHUH 3a/1ay.

Bragerp moHsATHEM ONMHCAaHHOW OKOJIO TPEYTOJbHHUKA OKPY)KHOCTH, YMETh HAXOAWTH €€ IEeHTP.
ITomp30BaThCs (pakTamMu O TOM, YTO OHMCCEKTPHUCH YTIIOB TPEYTOJIbHHUKA MEPECEKaloTCsS B OJHOM TOUYKe, U
0 TOM, YTO CepeAMHHBIE TIEPIICHANKYIISIPEI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOYKE.

Brmagers  noHsATHMEM ~— KacaTe€abHOM K  OKPYXKHOCTH,  IIOJIB30BaTbCS ~ TEOPEMOM O
TIEPIICHANKYISIPHOCTH KacaTeIbHOW U paauyca, MPOBEIEHHOTO K TOUKE KacaHMs.

[Tomb30BaThCS MPOCTEHIIMMH T€OMETPUIECKIMH HEPaBEHCTBAMH, MOHUMATh WX MPAaKTHYECKUI
CMBICIL.

[IpoBoaANTE OCHOBHBIE TEOMETPHUIECKHE TOCTPOSHHS C TOMOIIIBIO IUPKYJIS ¥ TMHEHKH.

K koHIty 00ydeHus B 8 ki1acce 00y4JaronUics MOIYYUT CIASAYIONIUE TPEIMETHBIC PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHABI YETHIPEXYTOJIBHUKOB, WX OJJEMEHTHI, IMOJIB30BAThCI WX
CBOMCTBaMU IIPU PEIICHUHU T€OMETPUUYECKUX 3a]1a4.

[IpuMeHATH CBOWCTBA TOYKH TEPECCUYCHUS MEIUAH TPEYroJibHUKa (LIEHTpa Macc) B PEIICHUH
3azad.

Brnagers moHsATHEM CpeAHEW JIMHWUU TPEYrOJbHUKA M TPAINClUH, MPUMEHITh WX CBONCTBA IMpH
peuieHuu reoMeTpuueckux 3aaad. Ilonbp3oBaThecst TeopeMoit Daneca U TEOPEeMON O MPOMOPIHOHATBHBIX
OTpe3Kax, MPUMEHSTh UX JISl peLICHUS IPAKTUUYECKUX 3a/1a4.

[IpuMeHATs TpHU3HAKY TOA00HS TPEYTOIBHUKOB B PEIICHHH T€OMETPUIECKHX 3aad.

[Tonmb3oBathest Teopemoit [Tudaropa muis perieHus TeOMETPUYSCKUX U MPAKTHUSCKUX 3a/ad.
CTponTh MaTeMaTHYECKyI0 MOJIENb B MPAKTHYECKUX 3a/JadaxX, CaMOCTOSTENBFHO [elaTh 4YepTéx U
HaXOAWTh COOTBETCTBYIOIIHE JJINHBL

Brnagerp moHATHAMH CHHyCa, KOCHHYCa M TaHT€HCa OCTPOrO yIiia MPSIMOYTOIBHOTO
TpeyroibHHKa. [10p30BaTHCS STUME MOHATHAMH IS PEIICHHUS MPAKTHYECKUX 3a/1ad.

Boeruncnats (pa3nmuuHbIME cioco0amMu) IDIOMIANb TPEYTOJBHUKA W TUIOIMIAAN MHOTOYTOJIBHBIX
¢uryp (mome3ysich, TA€ HEOOXOAMMO, KaNbKylsITOopoM). IIpuMeHAT, TOMydYeHHBIE YMEHHS B

IIPAKTHYCCKUX 3aJavdax.



Bragers moHATHAMH BIMCAHHOTO W IEHTPAIBFHOTO YTJIA, MCTIOIH30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexAy XopAaMy (CEeKyIIUMH) M yIiie MeXIy KacaTeJbHOW W XOpAOH MpH pelIeHud
TEOMETPHYECKUX 3a]1a.

Brnagers moOHATHEM ONHMCAHHOTO YETHIPEXYrOJNILHUKA, NPHUMCHSATh CBOWCTBA OIHMCAHHOTO
YeTHIPEXYTONbHHUKA MTPH PEIICHUY 3a]1a4.

[IpuMeHATh TOJTYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYEeCKHE MOJSNU JJIs 3a1ad
pETbHON JW3HU H TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMECHCHHUEM TMOAO0OHS U
TPUTOHOMETPUH (ITOJI3YSCH, ¢ HEOOXOAMMO, KATEKYIISITOPOM).

K koHIty 00ydeHus B 9 kiacce 00y4aronUics MOIYIUT CIASAYIONINE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C HMX IOMOIIBIO Pa3IUYHbIC
3JIEMEHTHI TIPSIMOYTOJILHOTO TPEYroJIbHUKA («PEHICHHE PSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). Haxomuts (¢
MOMOIIBIO KATBKYIIATOPA) IITHMHBI M YTIIBI A1 HeTaOIMIHBIX 3HAYSHHH.

[Tomb30BaTecst (hopMynaMu TIPHUBEEHUS M OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXKIIECTBOM JIJISI
HAXO0XKJIEHHUS] COOTHOIIEHUI MEXIy TPUTOHOMETPUIECKUMHI BETHINHAMHU.

Hcnons30BaTh TEOpPEMBI CHHYCOB W KOCHHYCOB IS HAXOXKIEHHUS Pa3TUYHBIX JJIEMEHTOB
TPEYTOIbHHKA («pEIIeHNe TPEYTOIHHIKOBY ), TPUMEHSTh X IIPU PEIICHIH T€OMETPUIECKIX 3aad.

Brnagets morsiTHAMYU TTpeoOpa3zoBaHus OO0, COOTBETCTBEHHBIX AIIEMEHTOB MOAOOHBIX (pHTyp.
ITomp30BaThCs cCBOMCTBAMH TOJOOMS TPOU3BOIBHBIX (PUTYD, YMETh BBIUUCISTH JIUHBI M HAXOIUTH YTIIBI
y momoOHbIX ¢uryp. llpumeHSATH CBOMCTBa TOAOOMS B MPAKTHYECKUX 3aqadax. YMeTb NPHUBOAWTH
MIPUMEPHI IOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThCs TEOpEMaMu O IPOU3BECHUN OTPE3KOB XOP/, O MPOU3BEACHNUHN OTPE3KOB CEKYILUX,
0 KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpPAMU, MIOHUMATh X TEOMETPUICCKUN U (DU3HUYSCKUN CMBICI, IPUMEHSTh UX
B PCIICHUU T'COMETPUYUSCKUX U (PU3NUCCKHX 3a/1ay. [I[pUMEHSATh CKalIpHOE NMPOU3BEICHUE BEKTOPOB JIJIs
HAXOXJICHUS JIJIMH U YTIIOB.

[Tonb30BaTHCS METOIOM KOOPAMHAT HA TUIOCKOCTH, MIPUMEHSATH €r0 B PEHICHUN T€OMETPUUSCKUX
Y MPAKTUYECKUX 3ajad.

Brnagers mMOHATHSMH TPaBUIBHOTO MHOTOYTOJGHUKA, JJIMHBI OKPYXHOCTH, IJIHHBI JYyTH
OKPY>KHOCTH W paJlaHHOW Mepbl yIila, YMETh BBIYHCIATH IUIOMAAb Kpyra ¥ ero yactei. [lpumensTs
MOJTyYSHHBIC YMEHUS B MPAKTUYCCKUX 3a/1a4ax.

Haxomute ocm (wnmm 1EHTPHI) CHUMMETPUH (QUTYp, NPUMEHSITh IBWKEHHA IUIOCKOCTH B
MPOCTEUIINX CITyYasix.

[IpuMmeHaTs TOTy4YeHHbIE 3HAHWS HA MPAKTUKE — CTPOUTH MAaTeMaTHYeCKHe MOJENU s 3a1ad
peambHOM KM3HM W TPOBOJUTH COOTBETCTBYIOIIWE BBIYUCICHUS C MPUMEHEHHEM TMOA00HWS U

TPUTOHOMETPUIECKHUX (PYHKIHU (TI0OB3YSCh, TJIe HEOOXOIUMO, KaTbKYISITOPOM).



TEMATUYECKOE IIVIAHUPOBAHUE

7 KUIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHMe pa3esioB U TeM (uudposbie)
NMpOrpamMmsl Bcero Kontposbnbie | Ilpakradeckue o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypeb
|| cooicrsa, Hiniepesm reomerpaccnx 12 BuGmmorerca LIOK
' https://m.edsoo.ru/7f415e2e
BEJTUYMH
bubmoreka [IOK
2 TpeyrobHuiu 26 ! https://m.edsoo.ru/7f415e2e
Bbubmuoreka [IOK
3 IlapannentEbie npamELe 1 1 https://m.edsoo.ru/7f415¢e2e
4 OKpy>XHOCTB U KpyT. [ 'eomeTprueckue 15 1 Bubnmoreka ITOK
MMOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
N Bubnuoreka ITOK
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.rw/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

KoanuecTBo yacon DJIEKTPOHHBIE
Ne HaumenoBanme pa3aesioB u Tem (un¢posbie)
n/n NMporpaMMsl Bceero KOHTpﬁom’m’le HpaKTﬁnqecKne o0pa3oBaTeibHbIE
padoThI padoThI pecypeb
N Bubnuoreka I[IOK
! Herbipexyronbruku 12 ! https://m.edsoo.ru/7f417e18
) [Tmomans. Haxoxaenue rmiomasei 12 1 Bbubmuoreka LIOK
TPEYTOJIHHUKOB U MHOTOYTOJIBHBIX (UTYP. https://m.edsoo.ru/7f417e18
Bbubmuoreka LIOK
3 Teopema Iludaropa u Havana TPUTOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
4 EegﬁzMapiinaiiilz; Z(;peeh;za())( mo100HbIE 15 1 bubmmorexa [IOK
boropht P » TIOA https://m.edsoo.ru/7f417e18
TpeyroiapHuKH. [lonanm nogo0HbIX GUryp
S| omcamme venapexyronmman Kacarenme | 13 | BuGmnorera LIOK
pexy ) N https://m.edsoo.ru/7f417e¢18
K oKpy>kHOCcTH. Kacanue okpy)kKHOCTEH
N Bubnuoreka I[IOK
6 Iosropenne, 06obmenye sHanmk 4 1 https://m.edsoo.ru/71417¢18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KosanuecTBo 4acoB DJIEeKTPOHHBIE
Ne n/m H (uudpoBbie)
AaMMCHOBAHHE PA31€¢JI0B M TEM IPOrPaAMMbI Beero KOHTpOJILHbIe HpaKTquc](He oﬁpasosaTenLHue

padoTsI padoTsI pecype

butmmoreka [IOK
! Bexropet 10 ! https://m.edsoo.ru/7f41al2¢c

2 JlexapTOBbI KOOPAMHATHI HA TIIIOCKOCTH 9 1 bubmorexa HOK
P P a https://m.edsoo.ru/7f41al2c

3 Tpuronomerpus. TeopeMbl KOCHHYCOB U 18 1 butmmoreka [IOK
CUHYCOB. PellieHre TpeyroJibHUKOB https://m.edsoo.ru/7f41al2c

+ | onpymstoerm nmnomane rpyra. Bvmecsve 5 Bubmtorexa LIOK
PYIKHOE JIOMHAL KpyTa. 1 https://m.edsoo.ru/7f41al2c

TIOMAACH

bu6mmoreka IJOK
> JIBHKEHHS ILT0CKOCTH 7 https://m.edsoo.ru/7f41al2c

6 [MpeobpazoBanue nompodus. MeTpuueckue 10 1 bubnmumoreka [JOK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c

7 IToBTOpeHue, 0000IIEeHNE, CUCTEMATH3ALIUS 6 > bub6mmoreka IJOK
3HAHUNA https://m.edsoo.ru/7f41al2c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




MHOYPOYHOE IIVIAHUPOBAHMUE

7 KJIACC
KosmmdecTBo yacos
Ne n/m Tema ypoka KouTpoabibie TpaxTieckue Jara DJIeKTPOHHbIE HU(pOBbIE
Bcero u3yveHus | oOpazoBaTebHbIE pecypchl
padoThl padoThI
1 [Ipocreiimme reomerprdeckiue 0OHEKTHI 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/8866b724
2 MHOroyronbHuUK, JIoMaHast 1 bubmmorexa [IOK
i https://m.eds00.ru/8866¢cbba
3 H3MepeHne MTMHENHBIX U YTIOBbIX BEIUYMH, 1
BBIYMCJICHHE OTPE3KOB U YTJIOB
4 N3mepenne TMHENRHBIX U YIVIOBBIX BEJIMUYUH, 1 Bubmorexa [JOK
BBIUHCJICHHE OTPE3KOB U YTJIOB https://m.edsoo.ru/8866c3ea
5 H3MepeHne MTMHENHBIX U YTIOBbIX BEIUYMH, 1
BBIYMCJICHHE OTPE3KOB U YTIJIOB
6 W3mepenne MMHEHHBIX U YIIIOBBIX BEIUYHH, 1
BBIYHCJIEHHE OTPE3KOB U YIJIOB
7 CMexHbIe U BepTHKAIbHbIE YTIIbI 1 EH@I_HOTeKa HOK
ttps://m.eds00.ru/8866¢c5¢0
8 CMexHbIe I BepTHKAIbHBIE YTIIbI 1 EH@I_HOTeKa HOK
ttps://m.eds00.ru/8866¢7be
9 CMexHbIE M BEPTUKAJIBHBIE YTIIIbI 1
10 CMexHbIE M BEPTUKAJIBHBIE YTIIIbI 1
11 CMexHbIe 1 BEPTHKAIbHBIE YIIIbI 1
12 CMexHbIe 1 BEPTHKAJIbHBIE YIIIbI 1
3 | e o pane o 1 B LOK
(burypax https://m.edsoo.ru/8866ce80
14 IIepBblil npr3HAK PABEHCTBA TPEYTOJIbHUKOB 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/8866d1fa
15 [lepBbIii NpU3HAK PaBEHCTBA TPEYTOJIHHUKOB 1 Bubmmorexa [JOK




https://m.edsoo.ru/8866d34e

MG,I[I/IaHBI, 6I/ICCCKTpI/ICI>I " BBICOTBI

16
TpEeYTroJIbHHUKA
17 PaBHOOEIpEHHBIE U PABHOCTOPOHHHE Bbubnumorexa LJOK
TPEYroJbHUKH https://m.edsoo.ru/8866d6fa
18 [Ipu3Haku u cBOICTBAa paBHOOEIPEHHOTO Bbubnmorexa LHOK
TPEYrojbHHUKA https://m.eds00.ru/8866d880
19 [Tpu3Haku u cBOICTBAa paBHOOEIPEHHOTO Bbubmumorexa LJOK
TPEYrojbHUKA https://m.eds00.ru/8866d880
20 [Ipu3Haku u cBOICTBAa paBHOOEIPEHHOTO Bbubmumorexa LJOK
TPEYroJbHUKA https://m.edso0o.1ru/8866e26¢
1 BTopoii 1 TpeTuii npu3HaKu paBeHCTBA Bbubnumorexa LJOK
TPEYTOJLHUKOB https://m.edsoo.ru/8866e01e
2 BTropoii 1 TpeTuii IpU3HaKU paBeHCTBA
TPEYTOJbHUKOB
23 BTropoii 1 TpeTuii IpU3HaKU paBeHCTBA
TPEYTOJbHUKOB
24 Bropoii u Tpetuit npuzHaky paBeHCTBa Bubmorexa [JOK
TPEYTOJIHHUKOB https://m.edsoo.ru/8866e88e
25 CymMma yTioB TpeyroibHHUKa EHGH_HOTeKa HOK
https://m.eds00.ru/88661630
26 CymMma yTiioB TpeyroiabHHKa EHGH_HOTeKa HOK
https://m.edsoo.ru/8866{8ba
27 Bremunue yriel TpeyrojbHAKa EHGH_HOTeKa HOK
https://m.edsoo.ru/8866faSe
28 Bxeuinue yriasl TpeyroyibHUKA
29 TeopemMa 0 COOTHOLIEHUAX MEXK]Ly CTOPOHAMHU
U YIJIaMH TPEYTrOJbHUKA
30 TeopemMa 0 COOTHOUIEHUAX MEXK]Ly CTOPOHAMHU
W YIJIaMH TPEYTrOJIbHUKA
31 HepasenctBa B reometpun bubmorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reomMeTpuu




[Ipr3Haky paBeHCTBA NPSIMOYTOIBHBIX

33
TPEYTOJbHUKOB
34 [Ipu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJLHUKOB
35 CBOMCTBO MEAMAHBI MPSIMOYTOJIBEHOTO Bbubnumorexa LJOK
TPEYroJibHUKA, MPOBEAEHHON K THIIOTEHY3€E https://m.edso0o.ru/8866e9ec
36 [IpsiMoyronbHbBIN TPEYTOABHUK C YIiIoM B 30° bubamorexa LOK
pAMOYT peyr yr https://m.edsoo.ru/8866eb22
37 [TpsiMOyTONIBHBIN TPEYTOJBHUK C YTJIoM B 30°
Koutpoabhasi pabora no reme Bbubnumorexa LHOK
38
«TpeyroabHHKN https://m.edsoo.ru/8866ecbc
39 [TapannenbHbie mpsiMbIE, UX CBOWCTBA bubmorexa LOK
P P ’ https://m.edsoo.ru/8866ef64
40 [TapanienpHble IpsIMbIE, X CBOMCTBA
41 [Tareiii nocrynar EBkinnga
[Ipr3Hak napaieabHOCTH NPSIMBIX Yepe3
42 PABEHCTBO PACCTOSIHUI OT TOYEK OJIHOMI
PSIMOM 10 BTOPO PSIMOI
[Ipr3Hak napaieabHOCTH NPSIMBIX Yepe3
43 PaBEHCTBO PACCTOSHUN OT TOYEK OJTHOM
OpsIMOi 10 BTOPOU mpsiMOi
Haxpecr nexariue, COOTBETCTBEHHbIE U
44 OJTHOCTOPOHHHE YTJIBI, 00pa30BaHHbBIE IPU Bbubnumorexa LJOK
nepeceueHU! MapalIeIbHbIX MPSIMBIX https://m.eds00.ru/88661086
CeKyllen
Haxpecr nexariue, COOTBETCTBEHHbIE U
45 OJHOCTOPOHHHE YTJIbl, 00pa30BaHHbIE MIPH
NepeceveHNH NapaIeIbHbIX MPSIMbIX
CeKyllen
Haxkpecr nexaiue, COOTBETCTBEHHBIE U
46 OJIHOCTOPOHHHME YTJIbI, 00pa30BaHHbBIE IPU
MepecedeHny mapajieNbHbBIX IPIMBIX
cekyuiei
47 Hakpecrt nexaiue, COOTBETCTBEHHBIE U Bubnuoreka I[TOK




OJTHOCTOPOHHHE YTJIBI, 00pa30BaHHbIE IPU
NEPECCUCHUU MapaIJICIIbHBIX IIPAMBIX
CeKyllen

https://m.eds00.ru/886613b0

Haxpecr nexatiue, COOTBETCTBEHHbIE U
OJTHOCTOPOHHHE YTJIBI, 00pa30BaHHbBIE PU

48 NepeceueHNH! NapauIeIbHbIX MPSIMbIX
CeKyllen
49 Kourpoabhasi pabora no reme Bbubmumorexa LJOK
«IlapannenbHble NPAMBIE) https://m.edsoo.ru/8866fe6e
bubmoreka LIOK
50 [Tonsitue o 'MT, npumeHeHue B 3agayax https://m.eds0o.ru/8867013e
51 [Tonsitue o 'MT, npumeHeHue B 3agayax Eggg%ﬁiﬁiiorﬁ/% 670508
57 Buccektpuca u cepeAMHHBIN NEPTIEHANKYIISAP
KaK T€OMETPUYECKHE MeCTa TOUEK
N Bubnuoreka [IOK
53 OKpy>KHOCTb, XOPABI U TUAMETP, UX CBOICTBA https://m.edsoo.ru/88670800
Bbubmuoreka LIOK
54 KacarensHas K OKpyKHOCTH https://m.eds00.ru/88670e9a
55 OKpY>KHOCTb, BITUCAHHAS B YTOJI
56 OKpY>KHOCTb, BITUCAHHAS B YTOJ
57 OKpy»XHOCTb, OUCaHHAs OKOJIO Bbubnumorexa LJOK
TPEYroJbHUKA https://m.edsoo.ru/88670a62
53 OKpYy’>KHOCTB, OTIMCaHHAs! OKOJIO
TPEYTroJIbHHUKA
Bbubmuoreka LIOK
59 OKpy» HOCTb, BIUCAaHHAs B TPEYTOJIbHHUK https://m.edsoo.ru/8867103e
60 OKpYXHOCTb, BIMUCAHHAs B TPEYT'OJIBHUK
61 CummerpuyHble GUIYpHI
. bubmoreka LIOK
62 IIpocreiinive 3agaun Ha TOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreiiime 3agaun Ha MOCTPOCHUE bubamorexa LHOK

https://m.edsoo.ru/886712d2




Koutpoabhasi pabora no reme

Bbubmuoreka LIOK

64 zg:;%’::::;:b 1 kpyr. Feoverputieckite ! https://m.edso00.ru/88671462
65 [NoBTopenue n 06001IEHNE 3HAHHMI OCHOBHBIX 1 Bubmorexa [JOK

TIOHSITHH ¥ METOJIOB Kypca 7 Kiacca https://m.eds00.ru/886715b6
66 Hroropasi KOHTpoJIbHas1 padoTa 1 bubmmorexa [IOK

https://m.edsoo.ru/886716ec

67 [ToBTOpeHMEe U 0000IIEHNE 3HAHHMI OCHOBHBIX 1

MOHSITUM M METOJIOB Kypca 7 Kjacca
68 [NoBTopenue 1 06001IEHNE 3HAHMI OCHOBHBIX 1 Bubmmorexa [JOK

MOHSITUM M METOJIOB Kypca 7 Kjacca

https://m.edso0.ru/886719bc

OBLIEE KOJIMYECTBO YACOB I1O
ITPOI'PAMME

68




8 KJIACC

KoauyecTBo yacos

Ne n/mn Tema vooKa Hdara DJIeKTPOHHbIE U (POBbIE
yp Bcero KoHTposbHbIe IpaxTirieckue H3ydeHHusi | 00pa3oBaTe/IbHbIE PECYPCHI
padoThI padoThI
1 MHOroyronsHuKA. BeInyKiblit 1 bu6motexa IIOK
MHOTOYTOJIbHHUK. YeThIpeXyrolbHUK https://m.edsoo.ru/88671af2
2 ITapaienorpamm, €ro MpU3HaKku U CBOMCTBA 1 bubsmorexa HOK
’ https://m.eds00.1ru/88671cal
3 [Tapannenorpamm, €ro npu3Haku U CBOMCTBA 1 bubmorexa [TOK
’ https://m.eds00.ru/88671cal
butmoreka LIOK
4 Tpanewis ! https://m.eds00.ru/88672358
5 PaBHOOOKasI 1 IpSIMOYTOJIBHAS TPaNCIUN 1 bubmorexa [IOK
pAMOYrolt parett https://m.edso00.ru/8867252¢
6 PaBHOOOKas 1 MpSIMOYTOJIBHAS TPANCUN 1 bubmorexa [IOK
pAMOyrol parett https://m.eds00.ru/88672858
7 Merto BOCHUS MEJIMaHbI 1 bubmorexa [IOK
AYA A https://m.edso00.ru/88672b14
y | o mperopn | B LOK
pAMOY X, POMD, KBaIpat), https://m.edsoo.ru/88671dea
MIPU3HAKHU U CBOWCTBA
o | oy mpeepaen | B LOK
PAMOYE > POMD, KBAIpaL), https://m.eds00.ru/88671120
MIPU3HAKHU U CBOMCTBA
o |temecrm mpeerones | Biores 10K
. ’ ’ https://m.eds00.1u/8867209¢
MIPU3HAKHU U CBOMCTBA
11 IlenTpanbpHas cuMMETpHS 1 buGmiorexa LIOK
p p https://m.edso00.ru/88672b14
12 KonTpoabhas padora mo teme 1 1 bu6motexa IIOK
«YeThIPEXyroJbHIKH» https://m.eds00.ru/88672c%a
13 CRoiicTBa IIOMIA el TEOMETPHUICCKUX 1 bu6mmoreka [JOK

¢uryp. [lnomanp kBagpaTta u

https://m.edsoo.ru/886745fe




IpAMOYTOJIbHHKA

14 DopMyIbl A1 IUIOWAAN TPEYTrOIbHUKA, Bbubimmorexa [JOK
napajiesorpaMma, Tparenin https://m.edsoo.1u/88674860
15 DopMyIbl AJIA IUIOWAAN TPEYTONIbHUKA, Bbubimmorexa [JOK
napajuiejorpaMmma, Tpanenuu https://m.edso0o.ru/88674a22
16 DopMyIbl AJ1A IUIOWAAN TPEYTONIbHUKA, Bbubimmorexa LJOK
napajuiesorpaMma, Tparnenuu https://m.edso0o.ru/88674a22
17 DopMyIbl AJIA IUIOWAAN TPEYTOIbHUKA, Bbub6imoreka LJOK
napajiesorpaMma, Tpareniu https://m.edsoo.1u/88675288
18 DopMyIbl AJI IUIOWAAN TPEYTrONIbHUKA, Bbubimmorexa LHJOK
napajiesorpaMma, Tparen https://m.edsoo.1u/8867542¢
19 Brruncnenue mioraeit cnoxxHbx Guryp bubmorexa LHOK
https://m.edsoo0.ru/88674¢78
20 [Tnomanu ¢uryp Ha kneryaroit Oymare E:Itg:'?/(;eelilasg)loorl:/ég R67473e
bu6mmoreka IJOK
21 3ajauu ¢ NPaKTUUYECKUM COJIEPKaHUEM https://m.edsoo.ru/88675558
bu6mmoreka [JOK
22 3ajauu ¢ NpaKTUUYECKUM COJIEPKaHUEM https://m.eds0o.ru/88675684
23 Pemenue 3amad ¢ moMOIIBI0 METO 1A bu6mmoreka [JOK
BCIIOMOTATEIBHON TUIOIIAAN https://m.eds00.ru/8867490
24 KonTpoabhas padora mo teme bu6motexa IIOK
«ILaomagb» https://m.eds00.ru/8867579¢
25 Teopema [Mudaropa u e€ npumeHeHue E:Itgf;l/(;eeli(l)loorﬁ/% 675918
n bubnmnorexa [{OK
26 Teopema [Mudaropa u e€ npumeHeHune httns://m.edsc]i).ru/88675918
n bubnmnorexa [{OK
27 Teopema [Mudaropa u e€ npumeHeHune https:/m.e dsc]i).ru 188675 abe
28 Teopema Iludaropa u e€ npumeHeHue
29 Teopema Iludaropa u e€ npumeHeHue
30 OmpeneneHre TPUTOHOMETPHUIECKUX bubnuorexa [{OK

(yHKUIMH OCTPOrO yriia npsiMOyroJIbHOTO

https://m.edsoo0.ru/88675d32




TPEYrOJIbHUKA, TPUTOHOMETPUYECKHE
COOTHOUICHMSI B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE

bu6mmoreka IJOK

31 OCHOBHOE TPUTOHOMETPUIECKOE TOMKAECTBO https://m.edsoo.ru/S8675F44
32 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
33 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO
34 Kountpoabhas padora no treme «Teopema Bbub6imoreka LJOK
Indaropa n HauaIa TPUTOHOMETPUNY https://m.edsoo.ru/8al1407e8
35 IIponopuuoHalibHbIE OTPE3KU EH@I‘HOTGM [OK
ttps://m.eds00.ru/88673794
36 IIponopuuoHalibHbIE OTPE3KU EH@I‘HOTGM [OK
ttps://m.eds00.ru/88673794
37 Teopema @aneca u TeopeMa o bu6motexa IIOK
MTPOMOPIIMOHAIBHBIX OTPEe3Kax https://m.edsoo0.ru/8867337a
bubmuorexa IJOK
38 TonoGuere Tpeyrompimkn https://m.edS(I)lo.ru/ 88673a78
39 Ilentp Macc B TpeyrojabHUKE EH6H.HOTeKa [OK
ttps://m.edsoo0.ru/886738fc
40 [Tnomaau mogoOHbIX Guryp
41 [Tnomaau mogo6HbIX puryp
42 Tpu npu3Haka 1Mogo0us TPEyroJIEHUKOB EH@I‘HOTGM [OK
ttps://m.edsoo.ru/88673bae
43 Tpu npu3HaKa 1Mog00us TPEyroJIEHUKOB EH@I‘HOTGM [OK
ttps://m.eds00.ru/88673d52
44 Tpu npu3Haka 1Mogo0us TPEyroJIEHUKOB EH6H.HOTeKa [OK
ttps://m.edsoo.1u/8867400¢
45 Tpu npu3Haka mogo6us TPEyroJIbHUKOB
46 CpenHss TMHAS TPEYTOJIBHUKA bubmorexa LHOK
https://m.edso0.ru/88672e0c
47 CpenHss TMHHS TPEYTOJIBHUKA BH6H.HOTeKa [OK
https://m.eds00.ru/88672{38
48 Tpaneuusi, €€ cpeiHssl JIUHUS bubmuoreka [IOK




https://m.edso0.ru/88672358

butmoreka LIOK

49| Tpanewis, e€ Cpealis i https://m.edso0.ru/88673064
50 [Ipumenenune nooOust U PEILICHUH
NPaKTUIECKUX 3184
5 Koutpoabhasi paGora no reme Bbubimmorexa LJOK
«I1og00HBIE TPEYTOJBLHUKI https://m.edsoo.ru/8867445a
B3aumMHoe pacnionoxeHue AByxX Bbub6imoreka LJOK
52 .
OKPYKHOCTEH, 00IIIHe KacaTelbHbIe https://m.edsoo.ru/8al410a8
53 Kacanue okpyxHocTel bubmorexa LHOK
Py https://m.edsoo.ru/8al410a8
Bnucanubie v HEHTpAJIbHBIE YIJIBI, YTOJ Bbubimmorexa [JOK
54 s .
MEXK]Y KacaTeJIbHON B XOpI0H https://m.edsoo.ru/8al415b2
55 Brincanubie U IEHTpaIbHBIE YTIIBL, YTOJ bu6motexa IIOK
MEXJIy KacaTelbHON B XOpI0i https://m.edsoo.ru/8a141940
56 BrnincanHubie U IEHTpaIbHBIE YTIIBL, YTOJ bu6motexa IIOK
MEXJIy KacaTelbHON B XOpI0ii https://m.edsoo.ru/8al41b34
57 Yrisl MEXAY XOPJAAMH U CEKYLTUMU
58 Yrisl MEXAY XOPJAAMH U CEKYLTUMU
59 | wemapixyromsmma, mx npusian Bu6norera LLOK
~PEXy ’ P https://m.edsoo.ru/8a140f86
CBOWCTBa
B
60 quTPII,(I:ag)I: HEJ?LSIEE?II{/I?(B: W3HAKU U bubmorexa LHOK
PIpexyT ’ P https://m.edsoo.ru/8al416d4
CBOMCTBa
61 | wemapxyromsmma, mx npisan ubmotera LIOK
PIpexy ’ P https://m.edsoo.ru/8a1416d4
CBOICTBa
[IpumMeHeHne cBOMCTB BIMCAHHBIX U
62 OIMCAaHHBIX YETBIPEXYTOJIBHUKOB MPU
PELICHUU T€OMETPUYECKUX 3314
IIpumeHeHue CBOMCTB BIMCAHHBIX U
63 OIMCAHHBIX YETHIPEXYTOJILHUKOB IIPH

PCIICHUHN IT'COMCTPUICCKUX 3a/1a4d




KonTpoabnas pabdora mo teme «YTJIbl B

bu6mmoreka IJOK

64 | oxpyaoctu. Brumcanuuie womncannnse || httpsu/m.edsoo.nu/Sal41css
65 IToBTOpEHNE OCHOBHBIX IMOHSATUN U METOJIOB 1 bu6motexa [IOK

KypcoB 7 u 8 kjaccoB, 00001eHNe 3HAaHUH https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX IMOHSATUI U METOJIOB 1 bu6motexa [IOK

KypcoB 7 u 8 kaccoB, 00001eHne 3HAaHUH https://m.edsoo.ru/8al4lefe
67 HToroBas KOHTpoJbHasi paboTa 1 E:Itgil;l/(;iii?rﬁ/ga 142368
68 IToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB 1 bu6motexa IIOK

KypcoB 7 u 8 kjaccoB, 00001eHNe 3HAHUH https://m.edsoo.ru/8al420ac

OBHIEE KOJIMYECTBO YACOB IO 68

ITPOI'PAMME




9 KJIACC

KoJaun4yecTBO 4acoB

DJIeKTPOHHBbIe HU(pPOBLIE

Ne m/m Tema Ypoxka Beero K()].[Tp()j[],].“,[e HpaKaneCKHe H3§7['?::Hﬂ oﬁpasosaTeﬂLHue
padoThI padoThI pecypernl
1 Omnpenenenrie BeKTOpoB. OU3HUECKUI U 1 bubnmuorexa [{OK
T€OMETPHUYECKUI CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
> CrosxeHre U BBIYUTAHUE BEKTOPOB, 1 bubnmuorexa [{OK
YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
3 CrosxeHre U BBIYUTAHUE BEKTOPOB, 1 bubnuorexa [{OK
YMHOXEHHE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8a144d52
4 CrnoxeHue 1 BEIYUTAaHHUE BEKTOPOB, 1
YMHOKEHHE BEKTOpa Ha YHCIIO0
5 PaznoxxeHne BexTopa 1o 1ByM 1
HEKOJTMHEAPHBIM BEKTOpPaM
6 Koopaunnats! BekTopa 1 bubmorexa [IOK
https://m.edsoo.ru/8al44fbe
7 Peuienue 3a1a4 ¢ mOMOILBIO BEKTOPOB 1 Bubmzorexa HHOK
https://m.edsoo.ru/8al44c3a
8 Peienue 3a1a4 ¢ MOMOILIBIO BEKTOPOB 1 Bubmiorexa HOK
https://m.edsoo.ru/8al1458c4
9 [IpumeHeHne BEKTOPOB IS PEIIeH s 3a1a4 1
buzuku
10 KonTpoabnas padora mo teme 1 1 bu6motexa [IOK
«BekTopb» https://m.edso00.ru/8a145b08
1 JlexapTOBBI KOOPJIMHATHI TOUYEK Ha 1
TIOCKOCTH
12 VYpaBHEHHE OKPY)KHOCTH 1 EH@T.HOTeKa [OK
ttps://m.edsoo.ru/8al4635a
13| Ypasuenue npamoit ! Etﬂtgil/d/(feliizi?fl/sa145c48
14 YpaBHEHHE NPSIMOH 1
15 KoopanHaTel TOUEK nepeceueHus 1 bubmuoreka [IOK




OKPY’KHOCTH H NIPSIMOii

https://m.edsoo.ru/8a146620

Mertoa KOOpIUHAT NPH PELIEHUH

16 reOMEeTPUYECKHUX 3ajay, MPAKTUIECKUX
3aj1a4
Mertoa KOOpIUHAT MPH PELIEHUH
17 reOMETPHUYECKHX 3a]1a4, MPAKTHICCKUX
3a1a4
Meron KOOpAMHAT IPU PELLICHUH
18 reOMETPUUYECKHX 3a]1a4, IPAaKTHIECKUX
3aj1a4
19| lexapronss doopmaris uGmiorexa LIOK
p pA https://m.edsoo.ru/8al46e0e
TJIOCKOCTHY»
20 Ormpenenenre TPUrOHOMETPHUIECKUX bubnuorexa [{OK
dysxmmii yraos ot 0° go 180° https://m.edsoo.ru/8al424bc
21 DopMyJIbl IPUBEIECHHUS
22 YrnoBoit koaduieHT npsiMoi
23 TeopeMa o MIOIIA U TPEYTOJIbHUKA
butmoteka [IOK
24 Teopewma curycon https://m.edsoo.ru/8al42e8a
25 TeopeMa cuHYCOB
26 TeopeMa KOCHHYCOB bubmorexa [TOK
Y https://m.edsoo.ru/8al14336¢
27 Teopema KOCHHYCOB bubmorexa [TOK
Y https://m.edsoo.ru/8al42d5e
78 IIpakTHueckoe NpUMEHEHHE TEOPEM bubmmorexa HOK
CHHYCOB ¥ KOCHHYCOB https://m.edsoo.ru/8al42c3c
29 Pemmenne TpeyroasHUKOB bubmorexa [IOK
peyrol https://m.edsoo.ru/8al42ac0
30 Pemmenne TpeyroasHUKOB bubmorexa [IOK
peyrol https://m.edsoo.ru/8al42ac0
31 PelieHue TpeyroabHUKOB bubmorexa LHOK

https://m.edsoo.ru/8al42ac0




bubtmoteka [IOK

32 Pemenne Tpeyromsuukon https://m.edsoo.ru/8al42ac0
33 Haxoenue AMH CTOPOH U BETUYUH Bubnunoreka [JOK
YIJIOB TPEYTOJBLHUKOB https://m.edsoo.ru/8a1430b0
(o | S ppmmcteme srrepon B 10K
P o A o https://m.edsoo.ru/8a14539c¢
YTJIOB
15 CkaJsipHOe MPOU3BEICHUE BEKTOPOB, €0 Butmiorexa [IOK
MIPUMEHEHHE [T HAaX0XKISHUS IUTHH U https://m.edsoo.ru/8al4550e
YIJIOB
CkaisipHOe POU3BEICHNE BEKTOPOB, €TI0
36 MIpUMEHEHHUE JIJIS1 HAXOXKACHUS IJTUH U
YIJIOB
37 KonTpoabnas padora no teme «Pemenne bu6motexa [IOK
TPEYTroJIbHUKOB)» https://m.edsoo.ru/8a14392a
38 [IpaBuIbHBIE MHOTOYTOJIBHUKH, bu6mmoreka [JOK
BBIYHCIIEHHE WX DIIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka IJOK
39 ‘ucro 7. JimHa okpyxHOCTH https://m.edsoo.ru/8al1472c8
bu6mmoreka IJOK
40 Hucio m. Jimana okpyKHOCTH https://m.edsoo.ru/8al4714c
41 JnvHa 1yru OKpy»KHOCTH
42 Pamuannas mepa yrina bubmorexa LOK
o pay https://m.edsoo.ru/8al4714c
43 IInomans xpyra, cekropa, CerMeHTa bubmorexa LOK
[Haje Kpyra, pa, https://m.edsoo.ru/8al147426
44 [Tnomans Kpyra, CeKTOpa, CETMEHTA bubmorexa LOK
i ’ https://m.edsoo.ru/8a147750
45 [Tnomans Kpyra, ceKTopa, CETMEHTa bubmorexa LOK
’ i https://m.edsoo.ru/8a147750
46 [ToHsiTHE O IBUKEHUU TIJIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8al147¢82
47 [TapannenbHbIN nEpeHOC, TOBOPOT bubmorexa [IOK

https://m.edsoo.ru/8a147f16




bubtmoteka [IOK

48 [apasiebibiit nepexoc, osopor https://m.edsoo.ru/8al47f16
49 ITapanyienpHbli IEPEHOC, TOBOPOT
50 ITapanyienpHbli IEpEHOC, TOBOPOT
51 [IpumeHeHue IBUKEHUN TIPU PEILIEHUH bu6motexa [IOK
3a1a4 https://m.edsoo.ru/8al1480e2
KonTpoabnas paGoTa mo remam
52 "IIpaBujibHbIE MHOTOYTOJIbHUKH.
Oxkpy:kHocTh. /{BH:KeHUs nJockocTH"
bubtmoteka [IOK
53 [TonsTHE 0 TPEe0OpazOBaHUY TTOTOOUS https://m.edsoo.ru/Sal43ab0
54 COOTBETCTBEHHBIE JIEMEHTHI ITOT00HBIX Bubnunoreka [JOK
duryp https://m.edsoo.ru/8al43de4
55 CoOTBETCTBEHHBIE DJIEMEHTHI TOOOHBIX
duryp
jo | oorousomommstenm orpnon o B 10K
p P A p . https://m.edsoo.ru/8a14406e
CEKYIINX, TEOpeMa 0 KBa/IpaTe KacaTeIbHOM
| eorewso mommstenm crpnon o s 10K
P P A P o https://m.edsoo.ru/8al441a4
CEeKYIIMX, TEOpeMa O KBa/IpaTe KacaTeIbHOH
5 | mommeremm open o Buaorea 101
P P A p . https://m.edsoo.ru/8al442da
CEKYIINX, TeOpeMa 0 KBaJIpaTe KacaTeIbHOM
59 IIpumeHeHue TeopeM B pelIeHun bu6motexa [IOK
T€OMETPHYECKUX 33124 https://m.edsoo0.ru/8a143106
60 IIpumeneHue TeopeM B pelIeHun bu6motexa [IOK
T€OMETPHUYECKUX 33124 https://m.edsoo.ru/8al443fc
61 IIpumeHeHue TeopeM B pelIeHun bu6motexa [IOK
T€OMETPHUYECKUX 33124 https://m.edsoo.ru/8a144578
KonTpoabnas padora mo teme
62 «IIpeoOpa3oBaHue mogooOus. Bbubmmoreka LHJOK

MeTpuyeckue COOTHOIIEHHUSI B
OKPY:KHOCTH»

https://m.edsoo.ru/8al1447a8




63

[ToBTOpenue, 06001IeHNE, CCTEMAaTU3ALHS
3HaHMU. I3MepeHne reoMeTpu4ecKux
BEJIWYUH. TpEeyroJIbHUKU

bu6mmoreka IJOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AITIS
3HaHuil. [lapannensHelie u
NEepIeHINKYISIPHBIE IPSIMbIE

butmoteka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpEeHue, 0000IIIeHNE, CHCTEMATH3AITIS
3HaHUU. OKpY>KHOCTb H KpYT.
I'eomeTpudeckre mocTpoeHus. YTIIbI B
OKPYXHOCTH

66

[ToBTOpEHue, 0000IIIeHNE, CHCTEMATU3AITIS
3HaHUH. BricaHHbIe ¥ OMUCAaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHHKOB

67

HTorosasi KOHTPOJIbHaAS padoTa

butmoTteka [IOK
https://m.edsoo.ru/8a148920

68

IToBTOpeHwue, 0000IIeHNE, CHCTEMATH3AIIHS
3HAHUHI

OBIHIEE KOJIMYECTBO YACOB I10
INPOI'PAMME

68




MMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJBHOM ITPOT'PAMMBI

7 KJIACC
Kon .
DOBEDSIEMOro IIpoBepsieMble MpeAMeETHBIE Pe3YJIbTaThl 0CBOEHHS OCHOBHOI
posep o0pa3oBaTeIbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHuUsl
pe3yJbTaTa
6 l'eomeTpus
PacrniozHaBaTh M3ydeHHBIE TeOMETpUYECKUEe (DUTYPHI, ONPENENATh UX B3aMMHOE
6.1 pacronoxenrne, H300paxarb TeOMETPUIECKHE (DUTYPHI, BEIIOIHATh YEPTEXKH TIO
’ YCIOBHIO 3aaud. VI3MepsTh JUHEHHBIE U YIJIOBbIC BEIWYMHBL. Peliate 3agauu
Ha BBIYUCIICHHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB
Henate rpyOyio OIEHKY JIMHEHHBIX W YTIOBBIX BEIHYHH MPEIMETOB B PEabHON
6.2 JKU3HH, Pa3MEPOB PUPOIHBIX 00BEKTOB. Paznuyare pasmepsl 3THX 0OBEKTOB MO
MOPSAIKY BEITMUHHBI
6.3 CTpouTh uepTekH K TeOMETPUUYECKUM 33/1a4aM
6.4 [Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJLHUKOB, UCTIOIB30BaTh MPU3HAKH
' Y CBOWCTBA paBHOOEAPEHHBIX TPEYTOIBHIKOB IPH PEIICHUH 33121
6.5 [IpoBOAMTH JOrMYECKHE pACCYXKAECHUS C HCIOJB30BAHUEM T'€OMETPUUYECKUX
) TeopeM
[lonp30BaThCsl TMpH3HAKAMU PABEHCTBA TMPSMOYTOJBHBIX TPEYTOJIbHUKOB,
6.6 CBOMCTBOM  MEIWAHBI, TPOBEAEHHOW K THUNOTEHY3€ MPSIMOYTOJIHHOTO
TPEYroJbHUKA, B PEIICHUU T€OMETPUIECKUX 33134
Onpenenars napamieTbHOCTh MPSIMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
6.7 HUMH cekymas. OnpenensTs napaiieNbHOCTh MPSMBIX C TIOMOILBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJAHOU IPSIMOM 10 TOUEK APYTOH INpsIMOU
6.8 Pemrate 3amaun Ha KieTyaTon Oymare
[IpoBOaUTH BBIYUCICHHS U HAXOJIUTH YHCIIOBbIE U OYKBEHHBIC 3HAUCHHS YIJIOB B
TEOMETPUYECKUX 3aJ[a4ax C HCIIONIb30BAHHEM CYMMBI YTJIOB TPEYTOJIBHHUKOB U
6.9 MHOTOYTOJIBHAKOB, CBOWCTB VTJIOB, OOpa30BaHHBIX IMPH MEPECEYCHUH [BYX
napayieNbHBIX OPAMBIX CeKylled. Pemare mnpakTudeckue 3aiadd  Ha
HaXO0KACHHUE YTIIOB
Brnagerp moHATHEM TE€OMETPUYECKOTO MECTa TOUYEK. YMETh OIpeenaTh
6.10 OMCCEeKTpUCY yIJIa W CEepeAWHHBIM TEepPHeHIUKYIIp K OTPe3Ky Kak
T€OMETPHYECKUE MECTA TOUEK
DopMyIHpOBaTh ONpENeNeHUs] OKPY)KHOCTH W Kpyra, XOpAbl M JIuameTpa
6.11 OKPYKHOCTH, TIOJIb30BaThCsl MX CBOMCTBaMH. YMETh NPUMEHSATH 3TH CBOICTBa
MIPU pELIEHUH 33134
BnameTp MOHATMEM ONHMCAaHHOH OKOJIO TPEYTOJbHHKA OKPY)KHOCTH, YMETh
6.12 HaxomutTh e€ meHTp. llomp3oBaThes pakTamMm O TOM, YTO OMCCEKTPHUCHI YTIIOB
' TPEYTOJbHAKA TIEPECeKAIOTCS B OJHOW TOYKE, M O TOM, YTO CEpeIuHHBIC
NEPIEHANKYJISIPhI K CTOPOHAM TPEYTOJbHHKA MTEPECEKAIOTCSI B OJTHOM TOUKE
6.13 Brnanmers moHsTMEM KacaTENbHONW K OKPY>KHOCTH, IOJB30BATHCS TEOPEMOM O
' NEPIEeHANKYISIPHOCTH KacaTeIbHOM U paauyca, MPOBEIEHHOIO K TOUKE KacaHUs
6.14 [Tomp30BaThCS MPOCTEUIIIMEA TEOMETPHYECKUMHI HEPAaBEHCTBAMH, TOHUMATh MX
) NPaKTUYECKUH CMBICIT
6.15 [IpoBOANTHE OCHOBHBIE T'€OMETPUUECKHE MOCTPOEHMS C MOMOIIBIO IUPKYIS U

JIMHEUKHU




8 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHBIE BUIbI I-IGTI:IpéX}/TOJ'H)HI/IKOB, HUX 3JIEMCHTHI,
MOJIb30BaThCS MX CBONCTBAMHU IMpU pCUHICHUH I'COMECTPUUCCKUX 3aJqay

6.2

[TlpuMeHSTh CBOWCTBA TOYKH IEPECEYCHUS MEIWaH TPEYroJbHHUKA
(eHTpa Macc) B pEIICHUH 3aj1a4

6.3

Binaners noHsiTueM cpenHeWd JMHUM TPEYroJibHUKA U TpaIleluH,
NPUMEHSATh WX CBOWCTBA MpPU PEIICHHMH TIEOMETPUUYECKUX 3aj1ad.
[Tons3oBaTbest Teopemoit Danieca U TEOPEMON O MPOMOPLUHUOHATIBHBIX
OTpEe3Kax, MPUMEHSTh UX ISl PEIICHUs] MPAKTHUYECKUX 3a7a4

6.4

[IpuMmeHsTh TNpU3HAKK MOJOOUS  TPEYTOJbHUKOB B  PELICHUU
reOMEeTPHUYECKHX 3aj1a4

6.5

[Tons3oBaTbes Teopemoit Iludaropa it pemeHus: reOMETPUIECKUX U
OpakTHYecKuX 3aaad. CTpouTh MaTeMaTUYECKyld MOJENIb B
IIPAKTUYECKHUX 3a/a4ax, CaMOCTOSTENIBHO JEJIaTh 4epTEX U HAXOIUTh
COOTBCTCTBYIOIINEC NJIMHBI

6.6

BJIaI[eTB IOHATUAMU CHHYCA, KOCHMHYCA H TaHI'CHCAa OCTpPOTrOo Yyrja
MpsAMOYI'OJIBHOTO TPCYIrOoJIbHUKA. Ilonw30BaThCd 3THUMH TOHATHSAMH
AJid pCHICHU A IMTPAKTUYCCKUX 3aJay

6.7

Bbruncnare (pa3nuyHbIME  CIIOCOOAaMH) TUIOIIAJL TPEYTrOJIbHUKA H
IUIOMIAId  MHOTOYTOJbHBIX (Uryp (mosb3ysich, TJe HEOOXOAMMO,
KaJIbKYJIATOpOM). IIpUMEHATh MOy4YeHHbIE YMEHUS B IPAKTHUECKHUX
3a/1ayax

6.8

BrageTe NOHATUSMH BIMCAaHHOTO U LIEHTPAJIBHOIO yIia, UCIO0JIb30BaTh
TEOPEMBI O BIIMCAHHBIX yrjax, yriaX MEXAYy XOpAaMH (CEKyIIMMH) U
yrile MEXIy KacaTelbHOM M XOPIOM IPU PELICHUU I'€OMETPUUYECKHX
3a1a4

6.9

BJIaI[eTB IIOHATHUCM OIIMCAHHOI'O I-IeTHpéX}’l“OJII:HI/IKa, MMPpUMCHATH
CBOMCTBA OIMMCAHHOTO I‘IeTL»IpéX}’l"O.]'IL\HI/IKa IIpU pCUICHUH 3aJa4d

6.10

[IpuMeHATh TOJNy4eHHBIE 3HAHMS HAa NPAKTUKE — CTPOUTh
MaTeMaTUYECKUE MOJEIH JUIS 3a7a4 PEajbHOW >KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUA C MPUMEHEHHEM mono0us u
TPUTOHOMETpHH (TIOJIB3YSICh, TJI€ HEOOXOAMMO, KAIBKYIISITOPOM)




9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAHUTH C UX
IIOMOIIBIO PA3JIMYHBIE JJIEMEHTBI IPAMOYTOJIBHOIO TPEYrOJbHHUKA
(«pemieHue  MPSAMOYTOJNBHBIX  TPEYTroibHHKOB»). Haxomuts  (c
OMOUIbIO KAJIbKYJITOPA) AJIMHBI U YIJIbI 17151 HETAOIMYHBIX 3HAYEHUH

6.2

ITonw3oBaThCA (bOpMy.]'IaMI/I IIPUBCICHUA n OCHOBHBIM
TPUTOHOMETPHUYCCKHUM TOXIACCTBOM [IJId HaAXOXACHUA COOTHOIICHUM
MCKAY TPUTOHOMCTPUICCKUMHU BCIMYHNHAMU

6.3

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHMHYCOB JJISi HAaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJIbHUKOBY),
MPUMEHSTh UX IPU PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnagers moHATHSAMH TpeoOpa3oBaHUS TOAOOWS, COOTBETCTBEHHBIX
3JIeMeHTOB 1MoN00HBIX ¢uryp. Ilomp3oBaTbcsi cBOMCTBaMHM TOZOOUS
IPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAWThH YIJIbI Y
nofo6ueIx ¢uryp. [IpuMeHsTs cBoiicTBa MomoOMst B HMPAaKTHYECKHX
3ajadax. YMeThb MPHUBOJAUTH TNPUMEPHl TOJOOHBIX (QUTYyp B
OKPYKaIOIIIeM MHpe

6.5

[lonp30BaThcs TEOpeMaMH O TIPOMU3BENEHUH OTPE3KOB XOpA, O
MIPOM3BEICHUU OTPE3KOB CEKYIINX, O KBapaTe KacaTeabHOU

6.6

Ilons30BaTbCcst  BEKTOpamMH, IOHMMAThb HMX TE€OMETPUYECKHH U
(Gu3nyeckuil CMBICI, NPUMEHATh MX B PELICHUU I'€OMETPUYECKUX U
¢usnueckux 3amay. [I[puMEHATH CKaJIspHOE NPOU3BEICHHE BEKTOPOB
JUIsL HAXOXKICHMSI JUIMH U YTJIOB

6.7

ITonw3oBaThCA MCTOJOM KOOpJAHMHAT Ha IINIOCKOCTH, IIPHUMCHATH €TI0 B
PCIICHUU I'COMCTPUYCCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagerp NOHATHSMM — OPAaBWJIBHOTO  MHOTOYI'OJIBHUKA,  JUJIMHBI
OKPY’KHOCTH, JUIMHBl IYIM OKpPY>KHOCTHM W paJuaHHON Mephl yria,
YMETb BBIUUCIATH IUIOWAAb Kpyra M ero uyacrtei. llpumensars
MIOJIYY€HHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax

6.9

HaxonuTh ocu UM LEHTPBl CUMMETPUM (PUTYp, IPUMEHSTH JIBUKECHUS
IIJIOCKOCTH B MPOCTEHIINX CIydasx

6.10

[IpumeHsT, TOJy4YEeHHBIE 3HAHUS HA TPAKTUKE — CTPOMTH
MaTeMaTU4ecKUe MOJENHU IS 3a/a4 PEaTbHOW XU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHS C NpPUMEHEHHEM [oxoldust u
TPUTOHOMETPHUYECKUX (QYHKIUH (TONB3ysch, TAe HEoOXOAMUMO,
KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3J1EMEHT COJIEPKAHUS
6 I'eomerpus
HavaneHele noHsTHa reomeTpun. Touka, mpsiMas, OTPe30K, JTyd. Yroia. Buasl yrios.
6.1 Beprukanbuble U cMexHble yribl. buccektpuca yrna. JlomaHasi, MHOrOYroJIbHHK.
[TapanienbHOCTh M IEPHEHIUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypel. OCHOBHBIE CBOHCTBa OCeBOM cummeTpud. [Ipumepsr
CUMMETPHH B OKPYXKAIOIIEM MUpPE
6.3 OCHOBHBIE MTOCTPOEHUS C MOMOIIBIO LUPKYJIS U JduHeHkH. TpeyroapHuk. Bricorta,
MeznuaHa, OMCCeKTpHCca, UX CBOMCTBA
6.4 PaBHOOEIpEeHHBIN M PABHOCTOPOHHHI TPEYTONbHUKU. HepaBeHCTBO TpeyrojapHHUKA
6.5 CBoiicTBa W TpU3HAKKW PaBHOOEAPEHHOTO TpeyroiabHuKa. [IpH3Haku paBeHCTBa
TPEYTOJIbHUKOB
6.6 CBoiicTBa M NpPHU3HAKM MapaJuIeTbHBIX MpsAMbIX. CymMMma yIJIOB TpEyroJIbHUKA.
Bremnue yriasl TpeyrojibHUKa
IIpssmoyronbHbli  TpeyronpHHK.  CBOMCTBO  MeAWaHbl  NPSAMOYTOJIBHOTO
6.7 TPEYTrOoNbHHKA, MPOBEAEHHON K TMIOTEHY3e. 1IpU3HaKky paBeHCTBAa NMPAMOYTOJIBHBIX
TpeyronbHHUKOB. I IpAMOyTroapHBIN TPEyroJpHUK ¢ yraoM B 30°
HepaBeHcTBa B IreOMETpHM: HEPaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O [UIMHE
6.8 JOMaHOH, Teopema O OonplieM yrie © OonbIedl CTOpPOHE TpPEYroJbHUKA.
IlepnenuKyIsIp M HAKJIOHHAs
6.9 I'eomeTrpuueckoe mecto Touek. bruccexkTpuca yria u cepeIuHHBIN MEPIEHIUKYIAP K
OTpE3KY KaK FeOMETPUUIECKHE MECTA TOUEK
6.10 OKpy>KHOCTh U KpyT, XOpJa W JUaMeTp, X cBoiicTBa. B3ammHoe pacnonoxkeHue
OKPY>KHOCTH U nipAMoil. KacarenbHas U ceKymas K OKpyKHOCTH
6.11 OkpyXHOCTh, BIHCAaHHas B Yyroj. BnucaHHas W omnucaHHAas OKPYXHOCTH
TPEYTOJIbHHUKA
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHMS
6 ['eometpust
6.1 UYerspéxyronpHuki. IlapaenorpaMm, ero Ipu3Haku U CBOMCTBA
6.2 [IpsaMoyronsHUK, poMO, KBaApaT, NX MPU3HAKH U CBOIMCTBA
63 Tpamenusi, paBHOOOKast Tparemnusi, €€ cBoWcTBa W mpm3HAKU. [IpsiMoyrompHas
Tpaneuus
6.4 Merton ynBoenust Meauansl. LlentpansHas cummetpus. Teopema Paneca u TeopeMa
0 ITPOMOPIIMOHAIBHBIX OTPE3KAX
6.5 CpenHue JIMHUY TpeyroJbHUKA U Tpamnenuu. LleHTp Macc TpeyronbHHKa
6.6 [lonobue  TpeyrombHuKoOB, KodpduuueHtr momodus. I[lpuzHakm  momoOus
TPeyrojapbHUKOB. [IpuMeHeHne mopodus npy peleHny NPaKTUIECKUX 3a1a4
6.7 dopMymbl A7 UIOIIAAN TPEYTONbHUKA, apajieorpaMMa, poMOa 1 Tparneuun
6.8 CaoiicTBa mmomaeii reomMerpuieckux (puryp. OTHOIIEHHE Miomanel MmoJo0HBIX
duryp
6.9 Brruucnenue miuomniaaei TpeyroJbHUKOB B MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare
6.10 Teopema ITugaropa. [Ipumenenue Teopemsl [Ingaropa npu penieHUH NPaKTHIECKUX




3aga4

6.11

CuHyc, KOCHHYC, TAHT'€HC OCTPOTO YIJia MPSIMOYTOJILHOTO TpeyrojbHIuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIEeCTBO. Tpuronomerpudeckue (GyHKIMH yrioB B 30°, 45°
u 60°

BnucanHele U LEHTpajbHBIE YIJIBI, YLOJ MEXKIY KacaTelabHOW M XOpHOH. YTJIbI

6.12
MEXJTy XOpJaMH U CEKYITUMH
6.13 Brimcanubie 1 onMcaHHbIe YeTHIPEXYTOIBHUKH
6.14 B3aumHoe pacrnonoxxeHue nBYX OKpyxHocTeil. Kacanuwe oxpykHoctei. OOmue
' KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3J1IEMEHT COJIEPKAHUS
6 ['eomerpust
6.1 Cunyc, xocuHyc, TanreHc yrioB oT 0 go 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
) TOXJ1eCTBO. POPMYJIbI TPUBEICHUS
6.2 Pemenne TpeyronpHukoB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB. PenieHue
) MTPAKTHYECKUX 33184 C UCTIOIH30BAHUEM TEOPEMBI KOCHHYCOB M TE€OPEMBI CHHYCOB
6.3 [IpeobpazoBanne momoous. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mHpOU3BENEHUM OTPE3KOB XOPJl, TEOPEMBI O MPOMU3BEIACHUU OTPE3KOB
) CEKYIIIUX, TEOpeMa O KBaJipaTe KacaTelbHON
BexTop, anmmHa (MOmynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, IMPOTHUBOIIOIOKHO
6.5 HaIpaBJieHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIIUU
HaJ] BekTOopaMmu. Pa3ioxeHne BEeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopamrarer BekTopa. CkamsgpHOE TMPOW3BEIEHHE BEKTOPOB, MPUMEHEHUE s
) HaXOXJICHUS JIJTUH U YTJIOB
JlekapToBBI KOOpIWHATHI HAa IUIOCKOCTH. YPaBHCHHS TPSIMOM M OKPYKHOCTH B
6.7 KOOpIMHATaxX, MEPECEYCHUE OKPYKHOCTEH W HOpsMbIX. MeETon KOOpAuHAaT U €ro
MIPUMEHEHHUE
6.8 [IpaBunbHBIE MHOTOYTOJLHUKU
6.9 JlivHa oxpyxHOCTH. ['palycHas u paguaHHas Mepa yria, BBIYUCICHUE JJIMH JyT
) OKPYKHOCTEH
6.10 [Tnomans Kpyra, CEKTOpa, CETMEHTa

6.11

JIBWKEHUS TUIOCKOCTH UM BHYTpEHHHE CcuUMMeTpuu ¢uryp (3JIeMeHTapHbIC
npeacrasienns). [lapamnensHerit nepenoc. [loBopor




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJILHOM ITIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUS

Kog
NpoBepPsIeMOro
TpedoBaHUS

IIpoBepsieMble TpeOOBAHHUS K IPEIMETHBIM Pe3yJIbTATAM OCBOCHUSI
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbI OCHOBHOTO 001Iero
oOpa3zoBanus Ha ocHoBe DI'OC

YMeHne omnepupoBaTh MOHATHSAMH: MHOXKECTBO, MOAMHOXECTBO, OTEpaIlul
HaJl MHOXXECTBAMU; YMCHHE ONEPUPOBAThH MOHITUAMU: rpad, CBI3HBIN Tpad,
JepeBo, IMKIJ, MPUMEHSTh MX TPH PEIIeHWH 3a/1ady; YMEHHE HCIOJIh30BaTh
rpadudgeckoe MpeACTaBIeHHEe MHOKECTB JIJISl OTIFCAHUS PEAbHBIX MTPOIIECCOB
Y SIBJICHUU, IPU PEIICHUY 3aJa4 U3 IPYTUX YYSOHBIX IPEIMETOB

YMeHHe OmnepupoBaTh IMOHATHSAMH: OIpeAeiieHHe, aKchoMma, TeopeMa,
JI0OKa3aTeIbCTBO; YMEHUE PACIIO3HABATh UCTUHHEIE U JIOKHBIE BHICKA3bIBAHMUS,
MIPUBOANTH MPUMEPHI 1 KOHTPIIPUMEPHI, CTPOUTH BEICKA3bIBAHUS M OTPHUIIAHIS
BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHITUIMU: HATYypaIbHOE YUCIIO, IPOCTOE U COCTABHOE
YHCII0, NETUMOCTh HATypPAIbHBIX YHCEI, TPU3HAKU JIETMMOCTH, IIEJI0€ YHCIIO,
MOJIYJIb YKCJIa, OOBIKHOBEHHAS IPOOb U JIECATHYHAS IPOOb, CTAHIAPTHBIN BUJT
YUCIIa, PANMOHAIRHOE YHCIIO, WUPPANHOHAIBHOE YHCIIO, apH(PMETHICCKHUI
KBaJIPaTHBIN KOPEHb; YMEHHUE BBHIMTONHATH ACHCTBUS C YHCIAMH, CPAaBHUBATH H
VOOPSI0YMBATh YHCIA, MNPEACTABIATh YHUCIA HAa KOOPAMHATHOM TPSMOMH,
OKPYIJISITh YHUCJA, YMEHHE JellaTh MNPUKUAKY U OLEHKY pe3yibTaTa
BBIYHCJICHUI

YMeHHe onepupoBaTh TOHATHUSMHU: CTENCHb C IEJBIM IOKa3aTelieM,
apupMETHICCKUN KBaIpaTHBIA KOPEHb, MHOTOWICH, anredpandeckas Apoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTEIECHU OOJBIIE €IUHUIIBI;
YMEHHUE BBIMOJIHATh pPacu€Tel 1Mo (GopMysiaM, TpeoOpa3oBaHMs IICIBIX,
NpOOHO-pAIIMOHATIFHBIX BBIPAKCHUI M BBIPAKCHHUN ¢ KOPHSIMH, Pa3lIOKCHUE
MHOTOYJICHA HAa MHOXHTEIM, B TOM YHCJIE C UCIOJIb30BaHUEM (QOpMYI
Pa3HOCTH KBaJ[PAaTOB M KBAJIpaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh NOHITUSIMH: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C OJTHOM
MePEeMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHE
pemates JWHEWHBIE W KBaJpaTHBIE YypaBHEHWs, IpOOHO-pallMOHaIHHBIE
YpaBHEHUS C OJHOW TMEPEMEHHOM, CHUCTEMBI JBYX JHUHEHHBIX YypaBHEHUM,
JTUHEHHbIC HEpaBEeHCTBA M WX CHCTEMBI, KBaJpaTHbIE H APOOHO-
panoHAbHEIE HEpPaBEHCTBA C OJHOW IIEPEMEHHOH, B TOM YHCIE IPH
pelieHun 3a7ad U3 APYruX MOPEAMETOB M MPAKTHUECKUX 3a/ay; yMEHHE
KCIIOJIb30BaTh KOOPAUHATHYIO MPSMYI0O U KOOPAWHATHYIO IUIOCKOCTH JISI
M300paKeHHs PEIICHUH YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh TOHATUSAMU: (GYHKIMS, rpaduk QyHKOAW, HyIH
(YHKIMH, TPOMEXKYTKHA 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3pPACTaHUS,
yObIBaHMsI, HaAuOOJIbIIICE W HaWMEHbIlIee 3HAYCHUS (QYHKIWU; YMEHHE
ONEPUPOBATh  MOHATHSIMH: TpsMas  MPOIMOPIMOHATIBHOCTh, JIMHCHHAS
GbyHKIMSA, KBaipaTWdHas (yHKIWSA, oOpaTHas MPOIMOPIHMOHATHHOCTE,
napaborna, runepbora; yMeHue CTpOUTh rpaduku (QyHKIMH, WCHIOIB30BAThH
rpaduku s OTNpECICHUS CBOWCTB TPOIECCOB W 3aBUCHMOCTCH, LIS
pellieHHs 33124 U3 JIPYTHX y4eOHBIX MPEIMETOB U pealibHOM KU3HH; YMCHHE
BBIpaXkaTh GOpMyJIaMu 3aBUCHMOCTH MEXK]Ty BEIMIHHAMU

YMeHue onepupoBaTh MOHITUSAMU: MOCICI0BATEILHOCT, apU(pMETHYECKAS U
reoMeTprudecKast MIPOTPECCHH; yMEHHE HCII0JIb30BaTh CBOIiCcTBa
MOCIIEA0BATEILHOCTEH, (DOPMYJIBI CYMMBI U OOIIEro WieHa NpU PEIICHUU
3a/1a4, B TOM YHCIIE 33/1a4 U3 IPYTHX YIeOHBIX MPEAMETOB M PeallbHOM KU3HU




YMeHue pemath 3a1a4d Pa3HbIX THIIOB (B TOM YHCIE Ha MPOLEHTHI, A0 U
4acTH, IBW)KEHHE, paboTy, LIEHYy TOBapOB M CTOMMOCTH IOKYIOK M YCIYT,
HQJIOTH, 3ajadyd ©3 oOO0NacTH YNpaBlICHHUA JHWYHBIMH M CEMEMHBIMU
(¢uHaHCaMM); YMEHHE COCTAaBIISITh BBIPAKEHHS, YPaBHCHHS, HEPABEHCTBA W
CHUCTEMBI 10 YCJIOBMIO 33/Jayd, HCCIENOBAaTh IIOJIyUEHHOE pEIIEHUE WU
OLIEHMBATH NPABIONOA00HOCTH MTOJYICHHBIX PE3YIbTATOB

YMeHue omepupoBaTh MOHATHUSAMHU: (UTYpa, TOYKA, OTPE30K, MpsAMas, Iyd,
JIOMaHasi, yroJl, MHOTOYTOJbHHK, TpPEyroJbHUK, PaBHOOCAPCHHBIN U
PaBHOCTOPOHHUI TPEYTOJbHUKHU, MPSMOYTOJBHBIA TPEYTrONbHUK, MEIHUaHa,
OmcceKTpuca W BBICOTA TPEYTONBHUKA, YETHIPEXYTOIBHUK, Hapajlieorpamm,
poMO, TIPSIMOYTONIFHUK, KBaIpaT, TPAIENHs; OKPYKHOCTh, KPYT, KacaTellbHas;
3HAKOMCTBO C TPOCTPAaHCTBEHHBIMH (UTypaMH; YMEHUE pellaTh 3aJaduu, B
TOM 4YHCIIE W3 TOBCEIHEBHOW >KM3HHM, HA HAXOXKIEHHE T'€OMETPUYECKHX
BEJIMYMH C MPUMEHEHHEM H3yUeHHBIX CBOICTB (puryp u pakToB
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YMeHHe  omepupoBaTh  IMOHATHUSMHU: PaBEHCTBO  (UTYp, PaBEHCTBO
TPEYTOJNBHUKOB; TMAapaIEIbHOCTh W TMEPICHIUKYISIPHOCTh TPSMBIX, YTOJ
MEXTy MPSIMBIMU, MEPICHINKYJIISP, HAKIOHHAS, TPOCKIMs, mogodue Quryp,
MOJIOOHBIE TPEYTrOJbHUKH, CHMMETPHsI OTHOCHUTEIHLHO TOYKH U MPSIMOI;
YMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETPUI0O U mojodme Quryp,
MapaJuIeITbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne oneprpoBaTh MOHATHSMU: AJIMHA, PACCTOSHUE, YTOJ (BEIMYMHA YTIIa,
CHHYC U KOCHHYC yIJla TpEyrojbHUKA), IUIONIa/lb, yMEHHE OLICHUBAThH
pa3Mepsl IpeaMeTOB U OOBEKTOB B OKPY)KAIOIIEM MHUPE; yMEHHE MPUMEHSTh
(hopMyITBl IEpUMETpa M TUIOIMIATH MHOTOYTOJEHUKOB, JJIUHBI OKPYKHOCTH H
IONIaau Kpyra, oObeMa MPSMOYrOJILHOTO MapajUleeuIea; YMEHHE
NPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTrOJBHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbpHuKa, Teopemy lludaropa, TpuroHOMETpUIEeCKIEe COOTHOIICHUS /IS
BBIYMCIICHUS] IJIMH, PACCTOSIHUM, TTONIaAei

12

YMmenne  u3zo0pakate  miockue ~ GUTYpHl W HX  KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C IIOMOIILIO YEPTEKHBIX HHCTPYMEHTOB
Y 3JIEKTPOHHBIX CPEJICTB MO0 TEKCTOBOMY MJIM CUMBOJIBHOMY ONUCaHUIO
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YMeHue omnepupoBaTh TOHATHUSMU: MPSIMOYTOJbHAS CHUCTEMa KOOPAMHAT,
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, NPOW3BEACHHE BEKTOpa Ha
YHCII0, CKAJSIPHOE TPOM3BEJCHUE BEKTOPOB; YMEHHE HCIIOIB30BaTh BEKTOPHI
Y KOOPAMHATHI ISl IPEJCTaBICHUS JAaHHBIX M PEIICHMS 3a7a4, B TOM UYHCIIC
Y3 JPYTUX YYCOHBIX MPEJAMETOB H PEAIbHOW KU3HH

14

YMeHHe OonepupoBaTh MOHSATUSMHU: CTOJOMKOBBIE U KPYrOBBIC JUATPaMMEI,
TaOIUITEI, cpeaHee apupMeTHIeCKoe, MeArnana, HanOoIblllee W HauMEHBIIEe
3HAYEHUS, pa3Max YHUCIIOBOr0 Habopa; yMEHHE U3BJICKaTh, HHTEPIIPETHPOBATh
u npeoOpa3oBbIBaTh HMH(DOPMAIMIO, TNPEACTABICHHYID B Ta0nMIax 4 Ha
qUarpaMMmax, OTpaXKarolyr0 CBOWCTBA M XapaKTEPUCTUKH  PEATbHBIX
MPOIIECCOB U SIBIICHWH; YMCHHE paclO3HABaTh HM3MCHYMBBLIC BEIUYMHBI B
OKPYIKaroIeM MUpPe

15

YMeHne omepupoBaTh MOHATHUSMH: CIy4YallHBIA  OOBIT  (CIyYaifHBII
AKCIIEPUMEHT), 3JIEMEHTapHOE COOBITHE (IJIIEMEHTAPHBIA HCXOJT) CIIy4aliHOTO
OMBITa, CIy4YailHOE COOBITHE, BEPOSATHOCTh COOBITHS; YMCHHE HAaXOIUTh
BEPOATHOCTH CIYYalHBIX COOBITHH B OIBITaX C PaBHOBO3MOXKHBIMH
JJIEeMEHTapHBIMH  COOBITHSAMH; yYMEHHE  peliaTh 3aJdadyd  METOIIOM
OpPraHMW30BaHHOTO Mepedopa W C KCIOJIB30BAHUEM IIPaBHIA YMHOXKCHUS,
YMEHHE OIIEHWBATh BEPOSTHOCTH PEANbHBIX COOBITHH W SIBICHWH, TOHUMATh
pONb  TPAKTUYECKH JOCTOBEPHBIX W  MAJOBEPOSITHBIX  COOBITHH B
OKPY>KaIOIlleM MHUPE U B JKU3HHU; 3HAKOMCTBO C IOHSITHEM HE3aBUCHUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIINX YHCEN U €r0 POJIbI0 B MACCOBBIX
SIBIICHUSIX
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YMeHue BbIOUPATh MOAXOISANIMA M3yYEHHBIH METON JUIsl PEUICHHS 3ajaydu,
MPUBOJUTHh TMPUMEPHl MaTEMaTHYEeCKUX 3aKOHOMEPHOCTEH B TpUPOAE H
JKU3HU, PACIO3HaBaTh TPOSIBIICHWE 3aKOHOB MaTeMaTHKH B WCKYCCTBE,
ONHCHIBATh OTJCIBbHBIC BBIJAIONIUECS PE3YNbTAThl, IOJYYECHHBIC B XOJE
pa3BUTHS MaTEMaTUKH KaK HAayKH, MPUBOJUTH MPUMEPHl MAaTEMaTUYCCKUX
OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOW W BCEMUPHON UCTOPUM
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MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 HartypanbHble u niensie uncia. [Ipu3Haku 1eJIMMOCTH 1EJIbIX YHCE
1.2 OOBIKHOBEHHBIC U ACCATHIHBIE NPOOH, IPOIICHTHI, 0ECKOHETHBIE IEPHOTNICCKUE NpOOH
1.3 PanmonanpHble uncina. ApudMeTHUECKHE ONepallvy ¢ PalliOHATbHBIMU YUCIIAMU
1.4 JleiicTBuTenbHbIe ynciia. ApudMETHISCKUE ONISPAINY C JICHCTBUTEIHBIMU YUCIIAMHU
15 HpI/I6J'II/I>Ké}£HI)IC BBIUMCJICHUS, TPABWIA OKPYTJICHUS, MPHUKHAKA W OILEHKAa pe3yibTara
BBIYHCIICHUN
2 Anrebpanyeckue BhIPaKCHUS
2.1 BykBeHHBIC BhIpaKeHUYsI (BBIPAKCHHUS C TICPEMCHHBIMH)
29 Crenenp ¢ menbM mokazateneM. CTemeHb C paliOHANBHBIM MoKazareneM. CBoiicTBa
CTEICHU
2.3 MHoOrowieHsl
2.4 Anrebpandeckas 1poob
25 ApubmMeTnueckuii KOpeHE HaTypaJbHOW cTemeHd. JleHcTBUS ¢ apuMeTHIeCKIMH
KOPHSIMHM HATYPJILHOM CTENCHH
3 YpaBHEHUs U HEPABEHCTBA
3.1 Lenpie u gpoOHO-paIioHaNbHbIE ypaBHeHNs. CHCTEMBI U COBOKYITHOCTH YpaBHEHUH
3.2 Lenple u 1poOHO-paIoHaNbHBIE HepaBeHCcTBA. CHCTEMBI i COBOKYITHOCTH HEPABEHCTB
33 Perenne TeKCTOBBIX 3324
4 UwcIioBbIe MOCIEI0BATEIBHOCTH
4.1 [ocnea0BaTeIBHOCTH, CIIOCOOBI 33 JIaHUS MOCJICIOBATEIBHOCTEH
4.2 ApudmeTrueckas ¥ reoMeTpuueckas nporpeccun. @opmMyiia CII0KHBIX TPOIICHTOB
5 DYHKIMHU
Oynknusa, crnocobbl 3amanns (QyHknuu. 'paduk ¢ysxmum. OOmacTe ompeAencHus H
51 MHOXECTBO 3HaueHwit ¢yHkimu. Hymu ¢ynkinuu. [IpomMexxyTkn 3HAKOMOCTOSHCTBA.
[IpoMexyTkn MOHOTOHHOCTH (YHKIMM. MakCUMyMbl W MHHUMYMBI  (DyHKIIUU.
Haubonpiee n HanMeHblllee 3HaueHNe PYHKIUN Ha TPOMEKYTKE
6 KoopanHatel Ha NpsSIMO# U TNIOCKOCTH
6.1 KoopaunnatHas npsmas
6.2 JlexapTOoBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomeTprdeckre GUTYPHI 1 UX CBOWCTBA
7.2 TpeyroibHHUK
7.3 MHOroyroinbHIKU
7.4 OKpYyXHOCTb U KpyT
7.5 N3mepeHre reoMeTpu4eCKUX BEJIMYUH
7.6 BexTopbl Ha IITOCKOCTH
8 BeposTHOCTE M CTaTHCTHKA
8.1 OnwmcarenpHAast CTATHCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa




8.5 ‘ ['padbr

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

I'eomerpus, 7-9 xknacesl/ Atanacsa JI.C., Bytysos B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3marenscTBO «IIpocBemenney, 2025

METOANYECKHUE MATEPUAJIbBI 1JIS1 YUYUTEJIA

e  Aranacsn JI.C. U3zydyenue reomeTrpuu B 7-9 Kilaccax: METOJUUECKUE PEKOMEHIALUHN JJIS YUUTEIIS. —
M.: IIpoceemienue, 2015.

e  KUM no reomerpun k yueouuky Atanacsaa JI.C. 2023r

e [locobOue mis noaroroBku yuammxcs k OI'D mox penakuueit Amenko W.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Poccutiickas anextponnas mkoia. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Sunexc. Yuebnux» https://education.yandex.ru/home/
«SKmacey . https://www.yaklass.ru/

doxkcdopn https://foxford.ru/about

«Cupnyc. Onmaiin» . https://edu.sirius.onli
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