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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpus Kak OOWH U3 OCHOBHBIX PA3/€JOB IIKOJBHOM MAaTeMAaTHKH, UMEIOIIHNA CBOEH
LEeNbI0 00ECIeYnTh H3Y4YEeHHE CBOWCTB W pa3MepoB (UTYp, WX OTHOLICHHA M B3aUMHOE
pacrojIoKeHUe, ONUPACTCd Ha JIOTMYECKYlO, NOKa3aTEeNIbHYIO JIMHUIO. [leHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKI0YAETCs B TOM, YTO O0yJaroNIHiics
YUYHATCS IIPOBOJWTBH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOYCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccy’KIeHUs «OT IPOTUBHOI0», OTINYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYJIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoi 1enpio n3y4eHus reOMETPUH ABJIAECTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHNHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3aJa4, BCTPEUAIOIIUXCS B PEAJIbHOM JKU3HU.
OOyuaromuiics JODKEH HAY4YUThCS ONPENEIUTh I€OMETPUUYECKYI0 (Urypy, OMHMCaTh CIOBaMHU
JAaHHBIN YepTEX UM PUCYHOK, HAWTH IUIOIIAIb 3€MEIbHOIO Y4aCTKa, PACCUNTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabels Wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JUHUSA B U3yuyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0ydyarolUNcs YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeabHbIX
JKU3HEHHBIX CUTYyallUd, NPOBOAUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOIO
pe3yJibTarta.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T'€OMETPUU C APYTMMU YYEOHBIMH NpeIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIEOMETPUYECKUX (QUIryp U MOHATHIH,
JIEMOHCTPUPOBATH MTPUMEHEHHE TTOJYYSHHBIX YMEHHH B (PU3HMKE U TEXHHUKE. DTH CBSI3U HanboJee
ApKO BUIHBI B TeMax «BekTtops», « TpuronoMerpuyeckue COOTHOIIEHUD», «MeToll KoopIuHaT»
u «Teopema ITudaropay.

VYuebHblit Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pPa3Jiesibl COAEPIKaHUS:
«l'eomerpuueckne GUTypsl W HUX CBOWCTBa», «VI3MepeHHE TeOMETPHYECKHX BEITHUMHY,
«/lekapToBBl  KOOpAMHATBI Ha  IIOCKOCTW», «BekTopel», «/IBMXKEHMS  IUIOCKOCTWY,
«IIpeobpazoBanus MOTOOUS.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimas, OTpe3OK, Jyd. Yros. Bunabsl yrios.
BeprukaneHple U CMEXHBIE yIubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapaymienbHOCTD U NEPIEHAUKYIAPHOCTD IMIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [IpuMepsl cuMMeTpuu
B OKpPY’KaroIleM MUpE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOILBIO LUPKYJISL UM TUHENKHU. TpeyronbHuk. Beicota, Meaunana,
OuccekTpuca, UX CBOICTBA.

PaBHOOeApEeHHBII U PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyroipHuka. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU MapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHuKa. BHemHune
YIJIBI TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IIPOBEACHHOW K TrunoreHys3e. IIpu3Haku paBeHCTBA MPSAMOYTOJNBHBIX TPEYTOJBHUKOB.
[IpsiMOYyTOJIbHBIN TPEYTOJIBHUK C YIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIblIeM yrie U 60blIei cTOpoHe TpeyronbHUKA. [lepneHIuKysp 1 HaKJIIOHHAS.

I'eomerpuyeckoe MeCTO TO4YEK. buccekrpuca yria ¥ CEpeIUHHBIA NEPHEHIUKYISp K
OTpE3KY KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa U JAMaMeTp, HMX CBOIicTBa. B3anMHoe pacroyioxeHue
OKpYy»xHOCTH U npsiMoit. KacarenbHas u cexyas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.
BnucanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIBHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHbBIE cCilyyau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron ynBoenus Menuasbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojdbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0Ousi TPEyroibHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUUECKUX 3ajau.

CpoiicTBa miomiaaeil reomerpudeckux ¢uryp. @opmynsl A IUIOIAAM TPEyroJIbHUKA,
napajiesorpamma, pom6a u tpaneunn. OTHOIIEHUE TUIOIAeH MOJ0OHBIX QUTyp.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. Ilpumenenue teopemsl [Indaropa npu perieHnN NpakKTUUECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIVIa IpsAMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkmuu yriios B 30, 45 u 60°.

BnucanHble M IIEHTpaNbHBIE YIJIBI, YIOJ MEXKIY KacaTeIbHOM M XOpIOH. YTIIBI MEXIY
XOpAaMHU U CeKylIUMH. BrircanHblie u onucaHHble YeThIPEXYTObHUKH. B3anMHoe pacnonokenue

IBYX OKpyxHocTel. Kacanue okpyskHocteil. O01e kacaTelbHbIe K ABYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyJIbl IPUBEACHMUSI.

Pemienne tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYcOB. PerieHue
IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
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[IpeobpazoBanne mogobusi. [Iogobne coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bexrtop, amuHa (MOAynb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallUd HaJ
BEeKTOpaMHu. PaznokeHue BeKTopa 10 IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XKICHUS JJIMH U YTIJIO0B.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSAMBIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.

IIpaBunpHbIE MHOTOYTOJIBHUKH. [[MMHaA OKpykHOCTH. ['pangycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTell. [momane kpyra, cekTopa, CerMeHTa.

JIBUKESHHMSI TUNTIOCKOCTH U BHYTPEHHUE CUMMETPUU QUTYD (JIEMEHTapHbBIE TPECTABIICHUS).
[TapannensHbii nepenoc. [loBopoT.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS NPOrpaMMbl y4eOHOTo Kypca «leomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOEe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTE€MaTUYeCKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAyKax U MPHUKIATHBIX
chepax;

2) rpaJaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYpP TPaXKTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJTbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHHE:

YCTAaHOBKOW Ha aKTHMBHOE Y4YacCTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICIIHON MPpo(eCCHOHATBHOMN EATeTbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAeKTOPHUH OO0pa30BaHUA U
JKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIICCTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K HSMOILIMOHAIBHOMY M AICTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKICHUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATELHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEICTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW eATeNbHOCTH, ATAloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUS MHUpA, OBJAJACHUEM MPOCTCHIIMMH HaBbIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) pusuyeckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS M IMOLMOHAIBHOTO
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUUECKHE 3HAHUSI B MHTEPECAaX CBOETO 3/I0POBBsI, BEACHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHUPOBAHHBIA PEXXUM 3aHATHH M OTIbIXA,
peryisipHas usuveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYTroro 4eIoBeKa;

7) IK0JI0rM4YecKoe BOCIIMTAHUE:

OpHEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWU IS pelIeHus 3aaad B o0iacTu
COXPAaHHOCTH OKpYKaroIIell cpeapl, TIAHUPOBAHUS TOCTYNIKOB W OICGHKH HMX BO3MOYKHBIX
MOCTEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00ANBHOTO XapaKTepa JKOJIOTHUYECKHX
mpoOJIeM U TIyTeH UX PEIICHHS;

8) amanTanus K N3MEHAIIUMCS YCJI0BUAM COUMATBHON M NPUPOAHOH Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPEIEIEHHOCTH, TIOBBIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pPe3 MPAKTUUYECKYIO JI€ATEbHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
Joziel, MpruoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIIETEHIIUU U3
OMBITA JIPYTHUX;
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HEO0OXOMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMyJIUPOBATH UACH,
MOHSITHSI, THIOTE3bI 00 0OBEKTaxX W SBIICHUSX, B TOM YHUCIIC paHEe HEM3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUI0, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BbI30B, TpeOYyIOUIMIl KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PELICHHs U JIeHCTBUS,
(GbopMyIMpOBATH M OLICHUBATH PUCKHU M MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
ITo3HaBaTebHBIE YHMBepPCcaJbHbIe YUeOHbIe AeliCTBUS

ba3soBble Jlornyeckue 1ecTBUA:

® BBIIBISATh M XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKU MATEMAaTHYCCKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHSATHSAMHU, (OPMYIHPOBATH OIPEACICHUS TOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIy, OCHOBaHUS 1711 0000LICHUS 1
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATh, (HOPMYIUPOBATH U NPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBISATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEUHs B (paKTax,
JAHHBIX, HAOJIOIEHUSIX U YTBEPXKIACHUSAX, NpeajaraTb KPUTEPUU ISl BBISBICHUSA
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

e JieNaTh BBIBOJBI C UCIOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUSHHH 110 aHaJIOTUH;

® pa3duparTh JAOKA3aTEIHCTBA MATEMATHYECKUX YTBEPKICHUM (MPSMBIE U OT MPOTHUBHOTO),
MPOBOJAUTH CAMOCTOSATEIHHO HECIOXKHBIE J[0KA3aTelbCTBA MaTeMaTUYeCKUX (aKTOB,
BBICTPAMBaTh APTYMEHTAIIMIO, TPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYXkICHHUS,

e BBIOMpaTh cHoco0 penieHUs y4eOHOU 3anadyu (CpaBHUBATh HECKOJIHKO BapHAaHTOB
pelieHus, BbIONpaTh HanOOJIee MOIXO AN C YUYETOM CaAMOCTOSTEIBHO BBIIEIEHHBIX
KPUTEPHEB).

ba3oBble uccienoBareibCKue AeiCTBUA:

® WCIOJIb30BaTh  BOMPOCHI  KaK  HMCCJEAOBATEIbCKUH  MHCTPYMEHT  MO3HAHUS,
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOILINE MPOTHUBOPEUHE, TPOOIeMy, CaMOCTOATEIHHO
yCTaHABIUBATh MCKOMOE W JlaHHOE, (hOPMHUPOBATH THIOTE3Yy, apryMEHTHPOBATH CBOIO
MO3ULINI0, MHEHUE;

® [POBOJUTH IO CaMOCTOSITENIBHO COCTABICHHOMY IUIAaHY HECJIOKHBIM SKCIEPUMEHT,
HEeOO0JIBIIIOE UCCIIeIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY CO0O0I;

®  CaMOCTOATENHHO (OPMYITUPOBATH OOOOIIEHNUS U BBIBOJIBI 10 PE3YJIHTATaM MPOBEAEHHOTO
HAOO/IEHUs, HMCCIEOBaHUs, OLIEHWBATh JOCTOBEPHOCTH IOJYYEHHBIX DPE3yJbTaTOB,
BBLIBOJIOB M O0OOIIEHU;

® TIPOTHO3WPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, a TAKIKE BBIBUTATH MIPEMIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ unopmanmeii:

® BBIABIATH HEJIOCTATOYHOCTHh M M30BITOYHOCTh HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUs 3a1a4H;

e BBHIOMpATH, AHATU3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (hOPM MPECTABICHUS;

e BBIOMpaTh popmy mpencTaBieHUs] HHPOPMAIMN U WUIIOCTPUPOBATh pellaeMble 3a7aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;
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® OIEHUBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPHSM, MPEATIOKESHHBIM YUHTEIEM WU

c(hOpMYJIUPOBAHHBIM CAMOCTOSITEITLHO.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

e BOCIPHUHHUMATHh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSIMH U LIETSIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOJy pEIICHUs 33Jaud, KOMMEHTHPOBATh
MOJTyYEHHBIN PE3yJIbTaT;

® B X0j/i¢ 00CYKJICHHUS 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOUW TEMBI, TIPOOIEMBI,
pelaeMoii 3a1aun, BbICKa3bIBaTh UJICU, HAIICJICHHbIE HA IMOUCK PELICHUS, CONIOCTABIATh
CBOM CYXKJICHUS C CY>KICHUSMU IPYTUX YYACTHUKOB JTUAJIOTA, OOHAPYKUBATh Pa3IHNune U
CXOACTBO TO3HIMIA, B KOPPEeKTHOH Qopme (opMyarpoBaTh pa3HOrIacus, CBOU
BO3PAKCHUS;

® MPEACTABIATh PE3yJIbTAaThl PEIICHUS 3a/1ayM, SKCIICPUMEHTA, MCCIEAOBaHUs, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS C y4€TOM 3ajad Mpe3eHTalud U
O0COOEHHOCTEHN ayAUTOPUH;

® [IOHUMAaTh U MCIOJB30BATh MPEUMYIIECTBA KOMAH/JIHON U WHIANBUAYATbHONH PabOTHI IPU
pelieHnr yu4eOHbIX MaTeMaTHUYeCKUX 3a7ay;

® [PUHUMATH 1[EIb COBMECTHOHN NESTEIBHOCTH, TUIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacrpeesaTh BHIBI paboT, JOrOBApUBATELCS, 00CYKIATh MPOIECC U Pe3yIbTarT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® y4acTBOBAaTh B IPyNIMOBBIX Gopmax paboTsl (00CykaeHU, OOMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JACHCTBUA
C IPYTUMH YWICHAMH KOMaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIUI MPOTYKT IO
KpUTEpUIM, cHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[HTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranusauus:
® CaMOCTOSITENIbHO COCTaBJATh IUIAH, aJITOPUTM pELIeHHs 3aJayd (Wi €ro 4acTh),
BbIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHpPOBaTh U KOPPEKTHPOBATH BAPUAHTHI PELICHUN C y4ETOM
HOBOW MH(OpMaIuy.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIN HHTEICKT:
e BJAJeTh CIIOCOOAMHU CAaMOMNPOBEPKU, CAMOKOHTPOJI Ipollecca M pe3yibTara pelieHus
MaTeMaTHYeCKOM 3a1a49u;
® MpeABHAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PELICHUM 3a/la4H, BHOCUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAaHJAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;
® OIEHUBATh COOTBETCTBUE pe3yJbTaTa JIEATEIbHOCTH MOCTABJIEHHOM LENHU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS MIIM HEJTOCTHKEHHUS 1IEIH, HAaXOAUTh OIIUOKY, JaBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

K xoniy obOydyenuss B 7 kJjacce OOydYalOIMIMICS TMOJYYUT CIEAYIOMNE MPEIMETHBIE
pE3yIbTaTHhI:

Pacno3naBaTh M3yuyeHHBIE TE€OMETpPUYECKHE (UTYpBL, OIpenesTh HX B3aHUMHOE
pacrmoioxeHune, n300paxkaTh reoOMeTprUecKre (PUTyphI, BBITOIHATH YEPTEKU MO YCIOBHIO 3a]a4H.
I/I3Mep5[TI) JIMHENHEBIE U YTJIOBBIC BCIMYWHBI. Pemrate 3ala4r Ha BBIYMUCJICHUC IJIMH OTPE3KOB U
BEJIMYMH YTJIOB.
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Jlenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH NPEIMETOB B PEATbHON KHU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB I10 MOPSAIKY BETHYUHBI.

CtpouTh 4epTeKH K F€OMETPUYECKUM 3a/1adaM.

[Tonb30BaThcs MpU3HAKAMU pPABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAMTD JTOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tosp30BaTbCAd NpU3HAKAMM DPABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEAMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TpPEYrolbHUKA, B PELIECHUU
TFEOMETPUYECKHX 3aad.

OmnpenensaTs NapaJIeNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cexymasa. OnpenensaTs NapauleIbHOCTh MPSMBIX C IIOMOIIBIO PAaBEHCTBA PACCTOSHHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK JAPYTOM IIPSIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YWCIOBbIE M OYKBEHHbIC 3HAYCHUS YIJIOB B
TFEOMETPUUYECKHX 3a/ladax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOT'OYTOJIBHAKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX IPH MEPECCUCHIH IBYX ITapauUIeIbHBIX MPSIMBIX CeKyIIe. Pemartn
IIPAKTUYECKHE 3a/1a4 Ha HAX0XKJICHUE YTJIOB.

Brnazsers mOHSATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONpPENeiaTh OMCCEKTPHUCY yriia
Y CEpEAVHHBIN NEPIEHINKYJIAP K OTPE3KY KaK FEOMETPUUECKNE MECTA TOYEK.

@opMyIUpOBaTh ONPEIEIICHUS OKPYXKHOCTU U Kpyra, XOpAbl U JHaMeTpa OKPY>KHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOKWCTBA IIPU PEILIECHUU 3aad.

Bragerp moHsATHEM ONUCAHHOW OKOJIO TPEYroJIbHUKA OKPYXKHOCTH, YMETh HaXOAUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEpEceKaloTcs B
OJIHOM TOYKE, U O TOM, YTO CEpPEIMHHBbIE MEPHEHAUKYJSPbl K CTOPOHAM TpPEyroJbHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

Brnamerp noHsATHEM KacaTelnbHOM K  OKPYKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeNbHON U pajuyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonb30BaTbcs  NPOCTEMIIMMU TE€OMETPUYECKHMMHM HEPABEHCTBAMM, IIOHMMATh HX
MIPAKTUYECKUNA CMBICIT.

[TpoBOAMTH OCHOBHBIE T€OMETPUUECKHE TOCTPOSHHS C TOMOLIBIO UPKYJIS U JIMHEHKU.

K koHiy oOyuenuss B 8 kJacce oOyuaromuiics MOJYYUT CIEIyIOIIUE MpeAMETHbIE
pe3yNbTaTh:

PacniosHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, HUX DJIEMEHTBHI, IOJIB30BATHCA MX
CBOICTBaMHM NPU PELIEHUH F€OMETPUUECKUX 3ajau.

[TpuMeHATH CBOWCTBA TOYKM IEPECEUEHUs MEIMaH TPEYrojbHHUKA (LIEHTpa Macc) B
peLIeHNH 3a]1a4.

Brnaners noHATHEM CpelHEN JIMHUM TPEYrOJbHUKA W TpalelMH, IPUMEHATh UX CBOMCTBA
IIpU pPEIIEHHH reomerpudeckux 3anad. [lomp3oBartecs Teopemoinn Pameca W TEOpeMOH O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIIEHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU 10J100US TPEYTOJIbHUKOB B PELICHUH T€OMETPHUUECKHX 3a/1au.

[Tonwp3oBatbest Teopemoit [Tudaropa ans peneHns reoMeTpUIECKUX U MPAKTUYECKUX 3aj1au.
Ctpouth MaTeMaTHUECKYIO MOJEIb B MPAKTUUYECKUX 3a/1a4ax, CAMOCTOSITENIbHO JIeJaTh YepTEX U
HaXOAUTh COOTBETCTBYIOLINE JIUHBI.

Bnagerp moHATHSMHU CHHYcCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yrja MpsIMOYTOJIBHOIO
TpeyrojabHuKa. I101p30BaThCS 3TUMHU MOHIATUSMH JUIS PEIICHUS TPAKTUYECKUX 3a7ad.

Boruncnsate  (pasnuyHBIME - criocoOaMM)  IUIOMIAJb  TPEYrojbHUKAa W IUIOMIA]U
MHOTOYTONBHBIX  (uryp (moib3ysch, TJe HEOO0XOAUMO, KalbKyJsITopoMm). IIpuMeHSTH
MOJTy4YE€HHbIE YMEHHSI B PAKTUYECKUX 3a/1adax.

Bragerp NOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOIO yIJa, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIiax MeXIy XOpJaMu (CEeKyIIMMHU) U yTIie MeX 1y KacaTeabHOU U XOpI0i pu
pELIEHNN TEOMETPUYECKUX 3a/1a4.
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Bnagers MOHATHEM ONUCAHHOTO YETBIPEXYTOJIBHHMKA, NPUMEHATh CBOMCTBA OIMHUCAHHOIO
YeThIPEXYTOJIbHUKA IIPH PELICHUH 33a4.

IIpyMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peasbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHH (II0JIb3YACh, [Ie HEOOXO0AUMO, KAIbKYJISATOPOM).

K konmy oOyuenuss B 9 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE MPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPHIX YIIIOB, HAXOIUTH C MX TOMOILBIO pa3IMYHbIE
JJIEMEHTHl TPSAMOYTOJIBHOTO TPEYTrOJIbHUKA («pELIeHHE HPSIMOYIOJbHBIX TPEyTrOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KAIBKYJISTOPA) [UIMHBL U YTIIBI U1l HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbess popMysnaMu NPUBEIAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIEHMSI COOTHOIIEHUN MEXly TPUTOHOMETPHUYECKMMH BETMUMHAMHU.

Hcnonbp30BaTh TEOpPEMBbI CUHYCOB U KOCHHYCOB JUISl HaXOXICHUS Pa3IUYHBIX JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY»), NPUMEHATh HUX IPU PELICHUH T€OMETPUUYECKHX
3a1ad.

Brnazners noHsTHSAMEU NTpeoOpa3oBaHUs MOAOOHS, COOTBETCTBEHHBIX JIEMEHTOB IOA0OHBIX
¢uryp. Ilonp3oBaTbes cBOMCTBaMU 110100Us TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIMHBI U
HaXOAUTh YIJIbl Y MOJ0OHBIX (uryp. IIpuMeHsaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a]adax.
YMeTh NpUBOAUTH NPUMEPHI OJOOHBIX (PUTYDP B OKPY’KAIOLIEM MUpE.

[Tosp30BaTbCA T€OpeMaMu O NMPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIECHUHU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX TIE€OMETPUYECKUNH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUM TIeOMETpUYecKUX M (u3ndeckux 3ajad. IIpuMeHsTH CKansgpHoe
IIPOU3BEICHNE BEKTOPOB ISl HAX0XKICHUS JJIMH U YTJIOB.

[Tonp30BaTbcs METOOOM KOOPAMHAT Ha IIOCKOCTH, IPUMEHSTb €ro0 B PEIICHUHU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ay.

Bnagers MOHATHSAMM NPaBUIBHOIO MHOTOYIOJBHHMKA, UIMHBI OKPYKHOCTH, UIMHBI JIyTH
OKPYXHOCTU M pPaJMaHHOW Mepbl yIjla, YMETb BBIYMCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
[TpyMeHATH MOJy4EHHbIE YMEHUS B IPAKTUUECKUX 3a/1adax.

Haxomute ocu (wiM HEHTpPBI) CUMMETPUH (UTYp, NPUMEHSTHh IBUKEHUS IUIOCKOCTH B
IIPOCTEHMIINX CITydasx.

[TpyMeHsTh NOyuyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (PYHKUUH (MOIB3YSICh, /1€ HEOOX0UMO, KAJIBKYJISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

HaumeHoBaHue pa3/ieioB U TeM
NMPOrpamMmbl

Ne i/t

[Ipocreiimue reomMmerprueckue GUTYPHI U
1 uX cBoicTBa. 3mMepeHue
T€OMETPUUYECKUX BETUINH

2 TpeyroibHUKN

3 [TapannensHble IpsiMble, CyMMa yIJIOB
TPEYTOJIbHUKA

4 OxpyXHOCTb U KpyT. [ 'eomeTprudeckue
HOCTPOCHHUS

5 [ToBTOpeHUE, 00001IICHNE 3HAHUHT

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

KoauuecTBO 4acoB

Bcero

14

22

14

13

68

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7{415¢e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
bubmuoreka [JOK
https://m.edsoo.ru/7f415¢2¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

6

Ne i/

HanmenoBaHue pa3jie/ioB U TeM
NMPOrpaMmblI

YeThIpEXyroapHUKU

Teopema daneca u Teopema o
IPONOPLHUOHATIBHBIX OTPe3Kax, HOJOOHbIE
TPEYTrOJIbHUKHU

ITnomane. HaxoxneHue miomanen
TPEYTOJILHUKOB U MHOT'OYTOJIbHBIX (hUryp.
[Tnomaan moxoOHBIX Guryp

Teopema [Iudaropa n Havana
TPUTOHOMETPUH

Vsl B OKpyKHOCTH. Bricanusie n
OIMCAHHBIE YETBIPEXYTOIBHUKH.
Kacarenbnsle k okpyxHOocTH. Kacanue
OKPYXHOCTEU

[ToBTOpenwue, 006001IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBo 4acoB

Kourpoububle IIpakTHyeckue
Bcero
padoThI padoThbI
12 1
15 1
14 1
10 1
13 1
4 1
68 6 0

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/71417e¢18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18
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9 KJIACC

7

Ne i/

HanmeHnoBaHMe pa3aesioB U TeM
NPOrpamMmbl

Tpuronomerpus. Teopemsl KOCUHYCOB U
CUHYCOB. Pelnienne TpeyroiabHUKOB

[IpeobpazoBanme mMo00Ms.
Merpudeckue COOTHOIIICHHS B
OKPYKHOCTH

BekTopst

JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH

[IpaBunbHbIE MHOTOYTOJIBHUKHU. [[nHa
OKPY’KHOCTH U ITOUIaAb Kpyra.
Braucinenune miomanei

Z[BI/I)KGHI/ISI INJIOCKOCTH

[ToBTOpenue, 06001IEHNE,
CHCTEMATH3alHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOT'PAMME

KoanuecTBo 4acoB

Bceero Konrtpoabubie IIpakTnueckue
paboThI padoThbI

16 1

10 1

12 1

9 1

8

6

7 2

68 6 0

JJIeKTPOHHBbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c¢
bu6mmorexa [IOK
https://m.edsoo.ru/7f41al2c¢
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

Pacrnio3HaBaTh N3yueHHBIE TEOMETPUUYECKHIE (PUTYPHI, OTIPENEIIATD UX
B3aMMHOE pPAacrojoXeHue, M300pakaTb reoMeTpudeckue (Urypsl,
BBITOJHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsATh JMHElHblE U
YIJIOBBIE BEJIMUMHBI. Pemars 3a/1aun Ha BBIUMCIEHUE JJIMH OTPE3KOB
Y BEJIMYUH YTJIOB

Jenates rpyOyro OLEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B
peabHOM >KW3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mepbl ITUX OOBEKTOB M0 MOPSAIAKY BETUUHHBI

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKHUM 3aaa4aM

ITonb3oBatbes [IPU3HAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCTONB30BaTh  TNpPHU3HAKK M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTrOJIbHUKOB IIPU PELLICHUH 3a1a4

[IpoBOIUTH  JIOTMUECKHE  PpACCYy)XIEHHS C  HCIOJIb30BaHUEM
reOMETPUUYECKUX TEOPEM

ITonb3oBaTbcs IIPU3HAKaAMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K THIIOTCHY3€
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

OnpeaensaTs NapauiebHOCTh MPSAMBIX € TIOMOIIbIO YIJTIOB, KOTOpPbIE
obOpasyer ¢ HUMHU cekytas. OnpeaensaTh napauieIbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJHOM MPSAMOHN 70 TOYEK
JIPYroi mpsiMon

Pemars 3a1aun Ha kiieT4aroil Oymare

[IpoBOAMTHL BBIYUCIEHHUS W HAXOIUTh YMCIOBBIE U OYyKBEHHBIE
3HAQYEHHs YIVIOB B IE€OMETPUYECKUX 3aJadax C MCIOJb30BaHUEM
CyMMBI YIUIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPHU NEpPeCceueHUM JABYX MapauIeNbHbIX HPSMBIX
cekyle. Pemare npakTU4ecKre 3a/1a4n Ha HaXOKJIEHUE YTII0B

Bnagerb mOHATHEM TE€OMETPUUYECKOTO MeCTa TOYeK. YMETh
ompeneNniaTh OMCCEeKTPUCY yTa U CepeAMHHBIA MEepHeHIUKYISAp K
OTpe3Ky KaK TeOMEeTPUYECKHE MECTa TOUEK

@opMynHMpOBaTh ONpPENEICHUS OKPYKHOCTH W Kpyra, XOpAbl H
JUaMeTpa OKPY)KHOCTH, IIOJIb30BATbC HX CBOMCTBAMHU. YMETh
IIPUMEHSATH 3TH CBOMCTBA TP PELICHNH 3a/1a4

Bitagers mOHATHEM ONKMCAHHON OKOJIO TPEYTrOJbHUKA OKPY’KHOCTH,
yMeTb HaxoAuTh e€ wueHTp. llomap3oBaThcs (akTamMu O TOM, UTO
OUCCEKTPUCHI YITIOB TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHON TOUKE,
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0 TOM, YTO CEPEAUHHBIE NIEPIIEHAUKYIIAPEI K CTOPOHAM TPEYTrOJIbHUKA
MEePECEKAIOTCS B OJTHOM TOUKE

Bnanerh mMOHSITHEM KacaTeNbHOW K OKPYKHOCTH, IIOJIb30BaThCS
6.13 TEOpEeMOl O MEepPIEeHIUKYJIIPHOCTH KacaTeIbHOM U paauyca,
NPOBEIEHHOTO K TOYKE KacaHUs

ITons30BaThCA HpOCT@ﬁHIHMH TCOMETPUICCKUMHU HCPABECHCTBAMU,
IIOHHUMATDh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.14

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

6.15 .
LUPKYJIS ¥ JINHEHKA

8 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

6 ['eomeTpus

6.1 Pacrnio3naBaTh OCHOBHBIC BUbI IICTI:'IpéXyr‘OJ’ILHI/IKOB., HUX 3JICMCHTHI,

II0JIb30BAThCS MX CBONCTBAMU IMpU pCHICHUH IT'COMETPUUCCKUX 3aayd

HpI/IMeHﬂTb CBOMCTBA TOYKH nepeceucHrss MCauaH TPCyroJbHUKaA

6.2
(eHTpa Macc) B peIICHUH 3a1a4

Brnageres moHsiTMEM CpeAHENl JIMHUM TPEyTroJdbHUKA WU Tpaleluu,
MPUMEHATh MX CBOMCTBAa IPU PELICHUM T'€OMETPUYECKHX 3ajad.
[Tonb3oBaTbcst Teopemon daneca U TEOPEMON O MPOMOPIIMOHATIBHBIX
OTpE3Kax, MPUMEHSTh UX I PELICHHUS TPAKTHYECKUX 3a7a4

6.3

HpI/IMeHSITL IIPpU3HAKH HOI[O6I/I$I TPEYTOJIbHUKOB B PCHICHUHA
TCOMETPHUICCKUX 3aaaYd

6.4

[Tonb3oBatbes Teopemoit [Iudaropa 11st perieHuss reoMeTpUUEcKUX U
IPAKTHYECKUX 3amad. CTpoOUTb MaTeMaTHYECKyl0 MOJENb B
MPAKTUYCCKUX 3aaa4ax, CAMOCTOATCIIbHO A€JIaTh qepTém U HAaXOOUThb
COOTBETCTBYIOIINE JJINHBI

6.5

Brnagers moHATUSMU CHHYCa, KOCHHYCa M TaHT€HCa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojibHUKa. [101p30BaThCs 3TUMH TOHSATHSMU
JUTSL pEIICHUS TPAKTUYECKHX 33/1a4

Bbruucnare (pasnuyHbIME croco0amMH) IUIOIAAb TPEYTOJIbHUKA U
IUIOUIAId MHOTOYTOJIBHBIX (QUryp (IOJIb3YysACh, Illeé HEOOXOIMMO,
KaJIbKYJIATOPOM). [IpUMEHAT MOJyYeHHbIE YMEHHSI B IPAKTUYECKUX
3ajauax

6.7

Brnagerp NOHATMAMM  BIOMCAHHOTO M LEHTPAIBHOTO  Yria,
KCIIOJIb30BAaTh TEOPEMBI O BIIMCAHHBIX YIJlaX, yIilax MEeXIy XOpAamu
(CeKymmMMH) U yriie MEXIy KacaTeIbHOW M XOPJOH TpH pEerieHUH
TeOMETPUUYECKUX 3a]1a4

6.8

BJ'Ia)IeTI) IIOHATHEM OIIMCAaHHOI'O '—ICTBIpéXYFOJ'II)HI/IKa, IMPUMCHATH

6.9 . .
CBOHMCTBA OIMMCAHHOI'O YCTBIPCXYTOJIbHUKA ITPHU PCHICHUUN 3aJ1a4

HpI/IMeHHTL IMOJIYYCHHBIC 3HAaHHA Ha [PAKTUKEC — CTPOUTH
MaATEMAaTHYCCKUE MOJACIHN JJId 3a1a4 peam,Hoﬁ KU3HH U MPOBOANTH

6.10
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9 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

COOTBCTCTBYIOIIIMC BBIYUCICHUA C TPHUMCHCHUCM HO,Z[O6I/I$I u
TPUTOHOMETPHUH (TIOJB3YAChH, TI€ HEOOXOIUMO, KaTbKYJISITOPOM)

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPHIX YIIIOB, HAXOAUTD C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYIOJBHOTO TpPEyrojbHHKA
(«pemieHue NOPSAMOYTOJIBHBIX TPEYrojabHUKOBY»). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI W YIVIBI JJI  HETaOJIMYHBIX
3HaYEHUN

ITonb3oBaThCs (l)OpMy.]'IaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM JISI HAXOXIACHUS COOTHOILICHUM
MCXKAY TPUTOHOMETPUYCCKHUMHU BCIIMUYMHAMHA

Hcronbs30BaTk TEOpEMbl CMHYCOB M KOCHUHYCOB JUIs HaXOXICHUSA
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELUIEHHE TPEYTrOJIbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

Bnagetrs moHsATHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEeMEHTOB MOA00HBIX (uryp. [Tob30BaThes CBOMCTBAMH TIO00MS
MPOU3BOJIBHBIX GUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YTJIbI Y
no00HBIX Guryp. [IpuMeHsATh CBOHCTBA TOIO0OMS B MPAKTUYCCKUX
3aJayax. YMeTb MPUBOAUTHL MPUMEPHl MOJOOHBIX GuUryp B
OKpYXaroleM MUpe

ITons30BaThCA TEOpEMaMH O TMPOU3BCACHUN OTPE3KOB XOpA, O
MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb HX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢duzndeckux 3anay. [IpuMeHsTH cKansipHOEe NPOU3BEIEHNE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U yTII0B

ITons3oBaThCA METOJOM KOOpAUHAT Ha IJIOCKOCTH, IIPUMCHATH €TO B
PEIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4

Bnagerb MOHATHUSMUM NOPaBUIBHOTO MHOTOYTOJbHHKA, JIJIMHBI
OKPYXHOCTH, JJIMHBI JYTM OKPYXHOCTH M paJUaHHOW MEpbI YIJIa,
YMETh BBIUUCISATH IUIOMAAL Kpyra U ero 4vacred. [IpumeHsTsh
IIOJTyYE€HHBIE YMEHMS B IPAKTUYECKUX 3a/1adax

HaxomuTh OCHM MM LEHTPbl CUMMETpUH (UTYp, TPUMEHSATH
JBUKEHUS TNIOCKOCTU B IPOCTEUIINX CITydasx

[lpuMeHSATh TONYYCHHBIE 3HAHHWS HAa TPAaKTUKE — CTPOUTh
MaTeMaTHYeCKUue MOJAEIH Ul 33Jau pPealbHOM *U3HU U MPOBOJUTH
COOTBETCTBYIOIIIME BBIUUCIICHUS C TPUMEHEHHEM TOA00HsS |
TPUTOHOMETPUUYECKUX (QYHKUUH (MOJB3ysch, I7€ HEOOXOIUMO,
KaJIbKYJISITOPOM)

[okyMeHT co3aaH B anekTpoHHow copme. Ne 123 ot 17.11.2025. UcnonHutens: MNanuesa O.X.
Ctpanuua 15 n3 25. CtpaHuua cosgaHa: 17.11.2025 10:21

g SIEKTPOHHbIIA
¥ TATAPCTAH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
6 I'eomeTpus

Hauanbubie nousTus reomerpur. Todka, npsiMast, OTpE30K, JIyd. YTouI. Busl

6.1 yriioB. BepTukanbHble U CMEXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIEHANKYISIPHOCTD MPSAMBIX

6.2 Cummetrpuunble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHUH.
[Ipumepbl CHMMETpPUHU B OKPYKaIOLIEM MUPE

6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
Bricora, Mmennana, OuccekTpuca, UX CBOMCTBA

6.4 PaBHOOEpeHHBIE W  PaBHOCTOPOHHUN TPEyroibHUKU. HepaBeHCTBO
TPEYrOJIbHUKA

6.5 CBoiicTBa W TpPU3HAKA PABHOOEIPEHHOTO TpeyroibHUKA. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB

6.6 CpoiicTBA M TMpU3HAKKM MapajuleNbHbBIX MnpsAMbIX. CyMmma  yIjoB
TpeyroJibHuKa. BHELIHKE YTkl TPEYroJIbHUKA
[IpssMmoyronbHblid  TpeyroapHUK. CBOMCTBO MeAMaHbl MPSIMOYTOJIBHOIO

6.7 TPEYroJIbHUKA, IIPOBEAEHHOW K runoreHys3e. [IpusHakum paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTroJIbHBIN TPEYTOJIIBHUK C YTJIOM B
30°
HepaBencTBa B reomMeTpuu: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OomplneM yrie U Oonbliell CcTOpoHE
TpeyroibHUKa. [lepnenuKysap U HaKJIOHHAs

6.9 I'eomerpuyeckoe MeCcTO TO4YEK. buHccekTpuca yrila W CEepeIWHHBIN
NEePHEHAUKYISP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUEK
OKpyXHOCTb W Kpyr, XopJa M JAuaMeTp, HX CBoilcTBa. B3anmuoe

6.10 pacmojyio’)keHue OKpY>KHOCTH M mpsimoi. KacarenbHass M cekymas K
OKPYKHOCTH

6.11 OKpyXHOCTb, BIIUCAaHHAs B yroj. BrmucaHHas v onucaHHash OKPY>KHOCTHU
TPEYTOJIbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus

6.1 Yersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA

63 Tpanenusi, paBHOOOKass Tpamernusi, € CBOWCTBA U  NPU3HAKH.
[IpsiMmoyronbHas Tpanenus

[okyMeHT co3aaH B anekTpoHHow copme. Ne 123 ot 17.11.2025. UcnonHutens: MNanuesa O.X. B I/IEKTPOHHbBINA

CrpaHuua 16 us 25. CTpaHuua cosgaHa: 17.11.2025 10:21 =¥ TATAPCTAH



Meron yasoenus menuansl. LlenTpansHas cummerpus. Teopema daineca u

64 TeopeMa O MPOIMOPLUOHATBHBIX OTPE3Kax

6.5 CpenHue TMHUY TPEYTOJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHUKa

6.6 [Togobue TpeyronbHUKOB, KodhdumueHT mnomodbus. [IpusHaku momoOus
TPEYTroJIbHUKOB. [I[puMeHeH e MOA00HS PU PEIICHUH MPAKTUICCKUX 33]1a9

6.7 @opMynbl I IUIOMIAM TPEYTOJIbHUKA, MapajuiesiorpaMMa, pomba u
Tpanenuu

6.8 CpoiicTBa Twiomazeii reomerpudeckux ¢uryp. OTHOIIEHHE ILIOIIAIeH
noI00HBIX uryp

6.9 Boruncnenue miomazaei TpeyroabHIKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare

6.10 Teopema Iludaropa. Ilpumenenune Tteopemsl Iludaropa mpu pemeHuH

IMPAKTUYCCKUX 3aaa4

Cunyc, KOCHHYC, TAaH['€HC OCTPOIO yIJla MPSIMOYTOJIBHOTO TPEYroJbHHKA.
2 b
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. |pPUrOHOMETPUYECKHE
¢byukmum yrios B 30°, 45° u 60°

Bnucannbie u HCHTPAJIBHBIC YTJIbI, YI'OJI MCKIAY KacaTeJIbHON M XOp,I[OfI.

6.12
VYTibl MEXAY XOpJlaMu U CEKYLIUMU
6.13 BrnucanHble U OMMCAHHBIE YETHIPEXYTONbHUKU
6.14 B3auMHoe pacronokeHue IBYX OKpyxkHocTeil. Kacanue oxpy>XHOCTEH.
OO01ue KacaTeNIbHbIE K IBYM OKPYKHOCTSAM
9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomerpus

6.1 Cunyc, kocunyc, TaureHc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue

6.2 MIPAaKTUYECKUX 3aJad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB

6.3 [IpeobpaszoBanue nmomodbus. [lomodre cooOTBETCTBEHHBIX IEMEHTOB

6.4 Teopema o0 mpon3BeIEHNN OTPE3KOB XOPJ, TEOPEMbI O IPOU3BE/ICHHHU OTPE3KOB
CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOU
Bekrop, amumHa  (MOIyZb)  BEKTOpa,  COHAMPABICHHBIE  BEKTOPHI,

6.5 IIPOTUBOIOJIOKHO HANpAaBICHHBIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEepaliy Ha/l BeKTopaMu. PaznokeHue BeKTopa 1o 1sym
HEKOJJINHEAPHBIM BEKTOpaM

6.6 Koopaunats! Bektopa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0XICHUS JUIUH U yTJIOB
JlexapToBBI KOOPJAMHATHI Ha IIJIOCKOCTH. Y PABHEHUS MPSMON U OKPYKHOCTH B

6.7 KOOpJMHATaX, IEPECEUEHNE OKPYKHOCTEN U MPAMBIX. MeToA KOOpAUHAT U €T0
MIpUMEHEHNE

6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
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JlnvuHa OKpy»XHOCTH. I'pamycHas U paguaHHas Mepa yrila, BEIYMCICHHUE JUIUH

6.9 N
YT OKPY>KHOCTEN
6.10 [Inomane kpyra, cekTopa, CerMeHTa
6.11 JIBU>KeHUs TJIOCKOCTH M BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe
' npenacrasienus). [lapamiensHeiil nepenoc. Ilosopor
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ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOHN OBPA30OBATEJIBHON NPOT'PAMMbBI OCHOBHOT'O

OBUHIETI'O OBPA3OBAHUS
Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
NpoBepsieMoOro O0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
TpedoBaHMS o01ero oopazosanus Ha ocHoBe ®I'OC

YMeHue omnepupoBaTh MOHATHSAMU: MHOXECTBO, I1OJMHOKECTBO,
ornepanuy HajJ MHOKECTBAMHU; YMEHHUE OINEPUPOBATH MOHATUSMHU:

1 rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yMEHUE UCIONb30BaTh TIpaUuecKoe IpelCTaBlICHHE
MHOXECTB JUI ONMCAaHUSl PEAJbHBIX HPOLECCOB M SIBICHHUH, MpH
pELICHUH 33J1a4 U3 APYTHX YYEOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, aKCHOMA, TEOPEMA,

) JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBaHU U OTPUIIAHUS BBICKA3bIBAHUIN

YMeHue onepupoBaTh MOHATUAMU: HATYpAJIbHOE YHUCIIO, IPOCTOE U
COCTaBHOC YHCJIO, ACIMMOCTb HATypaJbHBIX YHUCCII, INPU3HAKU
JIEIUMOCTH, 1EJ0€ YKCIO0, MOIYJb YKcia, OOBIKHOBEHHAs Ipo0b U
JecATUYHAs ApOoOb, CTAaHIAPTHBIM BHUJI YKCIIA, PAIIMOHATILHOE YKCIIO,

3 UPPALMOHATIBHOE YHCIIO0, apu(METUYECKHIl KBaJApaTHBIA KOPEHB;
YMCHUC BBIITIOJIHATD IIGf/'ICTBI/I?[ C qucjaaMu, CpaBHHBATb n
YHOPSIOYMBATh YHWCIA, NPEACTABIATH 4YHMCIA Ha KOOPAMHATHOM
IPSAMOM, OKPYIJIATH YMCIA; YMEHHUE JelaThb NPUKUIKY U OLICHKY
pe3yJibTaTa BBIYMCIICHUI

YMeHue onepupoBaTh MOHITHSMH: CTEIIEHb C LEIbIM MTOKA3aTeseM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOUJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTEIEHH

4 OoJibllle €MHMIBI, YMEHHE BBINOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSMH, pa3I0KEHHEe MHOTOWIEHA HA MHOXKHUTENH, B
TOM YHCIE C HUCHOJb30BaHHWEM (OpMYyNT Pa3HOCTH KBaJApaToB H
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHIAMU: YHCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOW NEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHUE pellaTh JUHEHHBIE U KBAPATHHIE YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOM MEPEMEHHOU, CUCTEMBI
JIByX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHble W JIpOOHO-pAallMOHAIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOI1, B TOM UHUCJIE IPY PELIEHUH 3a7a4 U3 IPYTUX IPEAMETOB
U TpPaKTUYECKUX 3aJ]a4y; YMEHHE MHCIIONb30BaTh KOOPIAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi U300pakeHUs pereHHi
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUSA, TpaduK GYyHKIUH, HYJIH
byHKIHY, IPOMEXYTKH  3HAKOIOCTOSIHCTBA, IIPOMEXKYTKH
6 BO3pacTaHus, yObIBaHUs, HauOOJbIIEe W HAWMEHbINEE 3HAYCHUS
byHKIMY; yMEHHE OIIepUpOBATH MOHSTHSIMU: npsmast
MIPOMOPLUOHAIHOCTD, JINHEHHAs (PYHKIMS, KBaApaTUUHas QYHKIIHS,
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oOpaTHasi TMPOMOPIUOHAIBHOCTh, Mapaboina, rumepbona; yMeHHe
ctpouth rpaduku  QYHKIMA, HWCIOIB30BaTh TrpaduKu s
OTIpeNIeNIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, JJISI PELICHUS
3a7a4 U3 JPyrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE
BBIpaXKaTh (OPMYJIaMHU 3aBUCHMOCTH MEX/y BETUUYMHAMU

YMmenue OncprupoBaTh IIOHATUAMU: IOCJICA0OBATCIBHOCTD,
apudMeTHuecKkass M TeoMeTpuyecKas IPOrpecCHH; yMEHHe
7 UCTIOJIb30BaTh CBOMCTBA MOCIE0BATEILHOCTEH, (DOPMYIIBI CYMMBI H

o0uiero ujieHa Ipu pelIeHUuU 3a/ad, B TOM YHUCIe 3a/1ad U3 JPYrux
y4eOHBIX MPEIMETOB U PEATbHON KUZHU

YMeHue pemars 3aa4u pa3HbIX TUIOB (B TOM YKCJIE€ Ha MPOIEHTHI,
JOIM W 4YacTd, JBIKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCITyT, HAJIOTH, 33J]a41 U3 00JacTH yIpaBiICHUs JIMUHBIMU

8 U CceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISITh BBIPAKECHMUS,
ypaBHEHHUs, HEPABEHCTBA W CHUCTEMbl 110 YCJIOBHUIO 3ajayH,
MCCJIEIOBATh MOyYEHHOE PEIlIEHUE U OLIEHUBATh MPABIONOA00HOCTh
MOJIYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IIpsimMas,
oy, JIOMaHasl, yTouI, MHOT'OYT'OJIbHUK, TPEYTrOJbHUK,
paBHOOEIPEHHBIN u PAaBHOCTOPOHHUI TPEyIrOJbHUKH,
OPSMOYTOJIbHBII TpEyrojbHUK, MeIuaHa, OHUCCEKTpuca W BBICOTA
TPEYrojbHUKA,  YETHIPEXYTOJNBHUK,  MapajuieJorpaMM,  pomo,
IPSIMOYTOJIBHMK,  KBajpar, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3al1add, B TOM YUCIIE U3 IIOBCEJHEBHOW JKHU3HM, Ha
HAaxO0KJICHNE N'€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM U3Y4YEHHBIX
CBOMCTB (huryp u pakToB

YMeHne onepupoBaTh MOHSATHSIMH: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; MapajjieIbHOCTh U MEPIEeHAUKYISIPHOCTD MPSIMBIX,
Yol MEXIY MpPSMBIMH, TMEPIEHAUKYISp, HAKJIOHHAS, MPOEKINS,
10 nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHTEJIBHO TOYKH W TPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUIO M moxobue  ¢uryp,  HapaUIeNbHOCTh U
NEPIEHANKYISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE

YMeHne omnepupoBaTh TOHATUSIMH: JUIMHA, PACCTOSHHUE, YTOJ
(BemMYMHA yTJIa, CHHYC U KOCHHYC yTja TPEyroJbHHKA), TUIOMIAIb;
yMEHHUE OIICHUBATh Pa3Mephl MPEAMETOB U 0OHEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE MPUMEHATh (OPMYyNIbl TEepUMeTpa U IUIOHIAaN

11 MHOTOYTOJFHUKOB, JJIMHBI OKPYXXHOCTH U TUJIONIAIU Kpyra, ooObema
MPSIMOYTOJIBHOTO TMapajlieNienuIiea; YMEHUE MPUMEHSTh NMPU3HAKU
PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpPUTOHOMETPUYECKUE COOTHOIICHUS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IITOIIaAeH

VYMenue wu3o0pakaTh IUIOCKME GUIYpPHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX

12
HHCTPYMCHTOB H DJJICKTPOHHBIX CpPCIACTB II0 TEKCTOBOMY WA
CHMBOJIBHOMY OITMCaHHIO
13 YMmeHue OIICPpUPOBATh IOHATHUAMHU: HPAMOYIOJIbHasd CUCTEMA
KOOpJAUHAT, KOOpAuHATbl TOYKH, BCKTOp, CyMMa BECKTOPOB,
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14

15

16

MPOU3BEJICHUE BEKTOpa HA YHCIO, CKaISIPHOE MPOU3BEICHUE
BEKTOPOB; YMEHHE HCIOIb30BaTh BEKTOPbl M KOOPAWHATHI ISt
MPEACTABJICHUS JAaHHBIX W PEIICHHS 3a]la4y, B TOM YUCIIE U3 JPYTUX
y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJIOMKOBBIE U KPYIOBbIE
qUarpaMMbl, TaOJMIBI, cpeaHee apudMeTHuecKoe, MeAHuaHa,
HauOoJIplllee U HaMMEHbIIee 3HAYEHUs, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJEKaTh, MHTEPIPETUPOBATH H  IMPEeoOpPa3OBHIBATH
MH(POPMALIMIO, MPEACTaBIEHHYI0 B Ta0lMIAXx M Ha JAMarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
ABJICHUH; yMEHHE paclO3HaBaTh W3MEHUUBBIE BEIUYMHBI B
OKpYXarolleM MUpe

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMBIT (CiIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA HMCXO.)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITHH B OMBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMHU; YMEHHUE peIlaTh
3ajaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
npaBUja YMHOXXEHHsSI, YMEHHE OLIEHUBATh BEPOSTHOCTU PEATbHBIX
COOBITHI U SBIICHUI, IOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAlOIIEM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEIT M €T0 POJIBI0 B MACCOBBIX SIBIICHHUSX

YMeHne BbIOMpaTh MOIXOSANIMN HW3YyUYEHHBIH METOM JIs pelIeHUs
3a71a4M, MPUBOAUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB MATEMATUKHU
B HCKYCCTBE, OIMCHIBATH OT/EJIbHBIC BBIJAIOIIUECS PE3YJIbTAThI,
MOJYYECHHBIE B XOJI€ Pa3BUTHUSI MATEMATHUKU KaK HAYKH, MPUBOIAUTH
MpUMEPBl  MAaTEMATUYECKUX OTKPBITUM M HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JAECATHYHBIE  JpoOW, TPOLEHTHl, OECKOHEYHBIC
HEepUOIMYECKUE 1POoH
13 Panmonanbupie uyucna. ApupMeTHYECKHE OINEepald C pardOHAIbHBIMU
YHCcIaMU
14 JetictButenbHble Yncia. AprU(pMETHYECKUE ONEPAMH C JIeHCTBUTEIbHBIMU
qucIaMu
15 [TpubnmxEnnbIE BBIMMCIICHNA, [PaBWIA OKDYIVICHNS, NMPUKUAKA M OLEHKA
pe3yJbTaTa BBIYMCICHUN
2 Anrebpanyeckue BeIpaXKeHUs
2.1 BykBeHHbIE BbIpaXKEHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU)
29 Crenenp ¢ nenbiM nokazateneM. CTeneHb € palMOHAJIBHBIM IOKA3aTENIEM.
' CBolicTBa CTENEHU
2.3 MHorousieHsl
2.4 Anrebpanueckas 1poOb
75 Apudmernueckuif  KOpeHb  HaTypaidbHOM  cremeHu.  J[leillctBusa ¢
apu(pMeTUYECKUMU KOPHSIMH HaTypajIbHOU CTEEHU
3 VYpaBHEeHUs U HEpaBEHCTBA
31 [enbie anp06H0-pauH0Ham,HHe ypaBHeHUA. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUH
39 [lenble u npoOGHO-palOHaNbHbBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPABEHCTB
33 Pentenne TekcTOBBIX 3a/1a4
4 YucnoBsle IOCIEN0BATENBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
49 Apudmernueckass M reomerpuueckas mporpeccud. Dopmynia CIOXKHBIX
IIPOLIEHTOB
5 DyHKIMU
@Oynkuus, crnocodbl 3amanus ¢QyHkuuu. ['paduk  dysxmum. OO6nacth
orpeziesieHus: U MHOXKecTBO 3HaueHuH pyHkuun. Hymu ¢pynkuun. [pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (YHKUMH. MakcUMyMbl U
MUHUMYMBbl (yHKUIMU. Hambosbiiee v HauMeHbllee 3HA4eHHE (DYHKIMM Ha
IIPOMEXKYTKE
6 Koopaunats! Ha NpsIMON U TUNIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl 1 UX CBOMCTBa
7.2 TpeyroapHuK
7.3 MHOTOyTOIBHUKH
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7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

OKpy’>KHOCTb U KpYyT

N3mepenne reoMeTpuIecKuX BETHINH
BekTopsbl Ha mIockocTH

BeposTHOCTh 1 cTaTUCTHKA
OnucarenbHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHuoxecTBa

I'padsr
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YYEBHO-METOAUYECKOE OBECIIEYEHHE

1. T'eomerpus. 7-9 knacc. YueOnuk / Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u
ap., AxuunonepHoe obmectBo «M3narensctBo «IIpocBernenne»

2. T'eomerpus. 7 knacc / Mepamsik A.I'., [Tononckuit B.b., Sxup M.C.

I'eomerpus. 8 kimace / Mepamsik A.I'., Ilonouckuit B.b., Sxkup M.C.

4. Teomerpus. 9 knacc / Mepsmsik A.I'., [Tononckuit B.b., Sxup M.C.

(98]
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