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MNOACHUTEJIBHASA 3ATIIMCKA

['eomeTpusi KaKk OJMH U3 OCHOBHBIX PA3JEJIOB IIKOJIHBHOM MaTeMAaTHKH, UMEIOLUIUN CBOEH IeNbl0 00ECIeUHTh
U3y4YeHHE CBONCTB U pa3MepoB (UTYp, MX OTHOIICHHH U B3aUMHOE pACMOJIOKEHHUE, OMUPAECTCS Ha JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. [[eHHOCTh M3y4eHUs TeOMETPUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUs 3aKIIOYAETCs B
TOM, 4TO OOYYAIOIIMIICS YYUTCS MPOBOJIUTH IOKA3ATEIbHBIE PACCYKICHHS, CTPOUTH JIOTHUECKHE YMO3AKIHOYEHUS,
JIOKa3bIBATh UCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKIACHUS «OT MPOTUBHOTOY,
OTJIMYaTh CBOWCTBA OT MPU3HAKOB, (POPMYIIUpPOBaTh 0OpaTHbIE yTBEpKAeHUA. Oco0oe 3HaUeHHE JOKa3aTeabHas JIMHHS
MMEET ISl YIIIyOJIEHHOTO U3yYEHUsI MAaTEMATHUKH.

Llenpro n3y4eHUsl FTEOMETPUHN SBISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEUICHUU KaK MaTEMaTUYECKUX,
TaK U MPAKTUYECKUX 3aJ]a4, BCTPEUAIOUIUXCS B peanbHOM *)u3HU. OOydaromMiics OJKEH HAyYUThCS OMpPENesiTh
T€OMETPUYECKYI0 (UTypy, ONMHUCHIBATH CIOBAMU 4YEPTEXK WM PUCYHOK, HAWTH IUIOMIAAh 3E€MEJIbHOTO Yy4acTKa,
PacCUYUTHIBATh HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO KaOesst Wid TpeOyeMble pa3Mephl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BEIYMCIUTENbHAS JTUHUS B U3yUYECHHH reoMmeTpud. [Ipu penieHnn 3amay mpakTHYECKOro
XapakTepa OOyYaronIMiicss YYUTCS CTPOUTh MAaTEMAaTHUYECKHUE MOJIEIH PEANbHBIX JKU3HEHHBIX CHUTYaIlUd, MPOBOJMTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Oco0eHHOCTh Y4eOHOTO Kypca yriayOJIEHHOTO U3YyUeHHS] TEOMETPUU COCTOUT B TOM, YTO OOyYaroluecs: He MPOCTO
3HAKOMSITCS C ONPEACIEHHBIMU MOHITHUIMU, a YBEPEHHO OBJIaAeBatoT UMHU. CylleCTBYIOIIME TEMbI IPOrpaMMbl 0A30BOTO
Kypca reoMeTpUU M3ydaroTcs Ha Oojiee riiyOOKOM YpOBHE, a 00ydaroliuecss npuoOpeTaroT YMEHHUs, TOMOTAloe UM
YBEPEHHO MPUMEHSTH CBOM 3HAHUS HE TOJIbKO B MaT€MAaTHKE, HO U B CMEXHBIX MPEIMETaX, MPEkKIe BCEro (PU3NKE U
nH(pOopMaTHKe, a TAKXKE MOJIb30BATHCS MOJYYEHHBIMU 3HAHUSAMU MPU PEIICHUH MPAKTUYECKUX 3a]1a4.

CormnacHo yyeOHOMY miiaHy B 7-9 kiaccax u3y4aercs yriayOn€HHbIM yueOHbIM Kypc «l'eoMeTpusi», KOTOpbIA
BKJIIOYAET CIJICYIOIINE OCHOBHBIE pasneinbl coaepxkanus: «Hauama reomerpun», «TpeyroabHUKN», «OKpPYKHOCTBHY,
«YetbipéxyronbHukn», «llogodue», «DinemMeHTh TpuroHomerpumy», «llnomammn», a Takke «MeToj KOOpAUHATY,
«Bektopsy, «IIpeodpa3zoBaHus TUIOCKOCTH.



Ha n3yuyenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacos: B 7 knacce — 102 vaca (3 yaca B HeZeno), B 8
KJ1acce — 102 4gaca (3 wyaca B wHememwo), B 9 «kmacce — 102 wgaca (3 wuwaca B
HEJICITIO).



COILEPKAHUE
OBYYEHUA 7 KIIACC

Hayaja reomerpun
Hctopus BOSHUKHOBEHUS U pa3BUTUA reomeTpun. HayansHeie moHATHSA TeoMeTpun. Todka, mpsMasi, OTpE30K, JIyd.
[TonsiTue 06 akcuome, TeOpeMe, J0Ka3aTeNbCTBE, ONPEACIICHUY.
B3anmHoe pacnosiokeHnue To4ek Ha npsAMoi. MsMepenne IHbI OTpe3Ka, paCCTOSIHUE MEKY TOUKaAMHU.
ITonymnockocTs u yroia. Buugel yrnos. M3MmepeHue BenuuuMH yIVIoB. BeprukanbHble U
CMEXKHBIE YTJIBL.
[TapannenbHble U IEPIICHINUKYIIAPHBIE IIpsAMbIE. PaccTosgHME OT TOUKM 10 IpsAMOU. buccekrpuca yria.
Jlomanas. Bunbsl somanbix. JnuHa siomanon. MuoroyrosnbHuku. Ilepumerp MHoroyrosibHuka. [lonstue o
BBIMMYKJIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.
[lepBuuHbIe peaCcTaBICHUS O PABEHCTBE QUTYD, UX PACIIONO0KEHUHU, CAMMETPHUHU.
[Ipocrenmmue nocrpoeHuss. UHCTpYMEHTHI 7151 U3MEPEHUMN U IIOCTPOCHU .
TpeyrojibHuku
Buabl TpeyrojibHUKOB: OCTPOYTOJbHBIE, MPSMOYTOJIbHBIE, TYHOYIOJbHbIE, pABHOOEAPEHHBIEC, PABHOCTOPOHHHUE.
Menauana, OuccekTpuca U BbICOTa TPEYTOJIbHUKA.
PaBeHcTBO TPEYTrOJbHUKOB. IlepBbli M BTOPOW NPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB.
PaBHOOEIpeHHBIE TPEYTOJIBHUKH U UX CBOMCTBA. [Ipr3HaK paBHOOEAPEHHOIO TPEYTOJIbHUKA.
TpeTuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB.
CooTHomIEHUsT MEXAY CTOPOHAMU U yIJIaMHU TpeyroibHuka. HepaBeHCTBO TpeyronbHuka. HepaBeHCTBO O ImHe
JIOMaHOM.
Cummetpuunbie purypbl. OCHOBHbBIE CBOICTBA 0CEBOM cUMMeETpHH. [IpuMepbl CHMMETPUU B OKpPYKatOLIEM MUpE.
IHapasuienbHblie npsaMbie. CyMMa yrjiIOB MHOTOYTOJIbHMKA
[TapanienbHOCTh MPSIMBIX, HICTOPUUYECKUE CBeACHHs 0 moctynare EBkinuaa u o ponu JloGaueBCKoro B OTKPBHITUH
HEEBKJIMI0BOM reoMeTprn. CBOMCTBA U MPU3HAKU MMAPAJUIENbHBIX IPAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA. BHEIIHNE yTIIbI
TpeyrojapHuKa. CyMMa BHYTPEHHHUX YTJIOB MHOTOYTOJIbHUKA M CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
IIpsimoyroJibHbIe TPEYroOJbHUKHU



[Ipu3Haku paBeHCTBA MNPSIMOYIOJBHBIX TPEYTrOJIbHUKOB. IleprneHnukynsap W HakioHHas. CBONCTBO MeEIUAHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K THIIOTEHY3€. IIpsIMOYTroNbHBIN TPEyTroiabHUK ¢ yriaoMm B 30°.

OxpyKHOCTH

IIoHATHSA OKPYKHOCTH M Kpyra. DJIEMEHTHI OKPYKHOCTH U Kpyra: IEHTp, paAuyc, IMaMETP, XOPAa, UX CBOWCTBA.
B3anMHoe pacnosioskeHre OKpyKHOCTH U IipsimMoid. KacarenpHast U cexyias K OKpyKHOCTU. OKpyKHOCTb, BIMCAHHAs B
yroit. [Ipocreninme nocTpoeHus: ¢ HOMOIIBIO [IUPKYJIISA U JINHEUKHU.

I'eomeTpuuyeckue mecTa TOYEK

IlIoHATHE O TEOMETPUUECKOM MeCTe TOYEK. [IpuMepsl reoMeTpu4ecKuX MECT TOYEK Ha IIOCKOCTH. buccekrtpuca
yria W CEpEIUHHBIN MNEPIEHIUKYISApP K OTpPe3Ky KaK IeOMETpUYEecKHe MecTta ToueK. OnucaHHas OKpPYXHOCTb
TPEYTOJIbHUKA, €€ LEeHTPp. MeTo ] reOMETPUUECKUX MECT TOYEK IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoenus ¢ NOMOLILIO HUPKYJIA H THHEHKH

Hcropuueckue ceenenns. OO0CHOBaHMS MPOCTENIIMX TOCTPOEHUH, ATAIlbI 33/1a4M Ha MOCTPOCHUS, PEIICHUE 3a/1a4y
Ha [MOCTPOCHUE HUPKYJIEM U JTUHEUKOM.

8 KJIACC

YeTbIpEéXyroJIbHUKH

[Tapannenorpamm, ero TMpU3HAKUM U CBOMCTBA. [IpsiMOyrombHUK, poMO, KBajapaT, WX MPU3HAKH U CBOMCTBA.
Tpaneuus. PapHoOenpennas tpanenusi, €€ cBoicTBa U npusHaku. [IpsmoyronsHas Tpaneuus. CpeaHsis JHHUS TPaneIum.

CpenHsisi TUHHUS TpPEyroJibHUKAa. MeToj yIBOEHHS MEAUaHbl TPEyrojibHUKa. Teopema O mepeceyeHun MeIhaH

TPEYTOJIbHUKA.
Teopema @aneca, TeopemMa O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema BapuHbOHAa [ NOPOU3BOJIBHOTO
YETBIPEXYTOJIbHUKA.
[leHTpamTbHO-CUMMETPUYHBIE (PUTYPHI.
IHopoOue

[TogoOue TpeyronpbHUKOB, KO3 dunmentT noaodus. [Ipuznaku mogoOust TpeyroiabHuKoB. [Ipumenenune mogoous
P PEUIEHUY TEOMETPUICCKUX U MPAKTUYECKUX 3a/1a4.



ILnomans

[Tonstne o miomanu. CeoiicTBa miomaae reomerpuueckux ¢uryp. Ilpocreitmne dopmynsl i miIomagu
TPEYrojbHUKA, MapajenorpamMmma, pomOa u Tpaneuuu. I[lmomanun nomoOHbIX ¢uryp. OTHOLIEHHE IUIOIIAJEH
TPEYrOJIbHUKOB.

Teopema Iugaropa

Teopema [Tudaropa. [lpumenenune reopems! [Indaropa npu pereHnn NpakKTHYECKUX 3a/1a4.

DJIeMEeHTbI TPUTOHOMETPHH

CuHyc, KOCHMHYC, TAHT€HC M KOTAaHI'€HC OCTPOrO yria MHPsIMOYTOJIBHOTIO TPEYTOJbHUKA. TPUTOHOMETPUYECKHE
¢bynkuun yrioB B 30°, 45° u 60°. [IponopiioHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPY/KHOCTBIO

BrniucanHble M LEHTpaIbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOW M XOPAOH. YTIbI MEXAY XOpJaMHU U CEKYILIHMHU.
BrnucanHbple U ONMCaHHBIE OKPY>KHOCTH TPEYTOJIbBHMKA W YETBHIPEXYroJbHUKH. CBONCTBA M INMPU3HAKU BIIMCAHHOIO
4eThIpEXYrojibHUKa. B3auMHoe pacnosioskeHue AByx okpyxHocTel. Kacanue okpyxHocteil. OO1ue KkacaTeslbHbIE K JByM
OKPYKHOCTSIM.

9 KJIACC

Pemienne TpeyrojibHUKOB

Cunyc, kocunyc, TaHreHc yriaoB ot 0° nmo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpPMYJIbI
npuBefeHus. Pemenue TpeyrojJbHHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB. PelleHue NpakTH4eCKuX 3ajad C
MCITOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB. Pelienre 3a1a4 reOMeTpuYeCKON ONTHKH.

Tpuronomerpuueckue HoOpMysbl IS TIIOMIAAA TPEYroJibHUKA, Mapajieorpamma, pomoa, tpaneruu. Gopmyna
I'epona. ®opmyia miIomaau BeITYKIOTO YEThIPEXYTOJIbHHKA.

IHoxo0me TpeyroJIbHUKOB

Xopabl U MOAOOHBIE TPEYrOJbHUKM B OKPY)KHOCTHU. Teopema O MpPOU3BEACHUH OTPE3KOB XOp[, TEOPEMBI O
MPOU3BEJICHUN OTPE3KOB CEKYIUX, TeOpeMa O KBajpare KacarelbHOH. [I[pruMeHeHne Nmpu perieHud reoMeTpUYeCKuX
3agad. Teopemsl UeBbl 1 Menenas. [londatue o romoreTuu.

MeTtoa koopauHAT



VYpaBHeHHE MPAMON Ha TUIOCKOCTH. YTJIOBOM KOY(PQPUIMEHT U CBOOOIHBIN UJI€H, UX T€OMETPUUYECKUNA CMBICIL.
[TapannenbHOCTh U NEPIEHAUKYIISIPHOCTH NMPSAMBIX (Uepe3 yIriioBoi K03 PUIeHT).

YpaBHeHUE OKpyKHOCTH. HaxoxkaeHue nepecedeHuid OKpPYKHOCTEM M MNpAMBIX B KoopauHatax. dopmyna
paccTostHUSL OT TOYKM 10 mnpsmou. [lmomane mapanienorpaMma B KOOpJAMHATAX, MOHATHE 00 OPUEHTHUPOBAHHOM
iomaau. [IpumMenenne MeTo1a KOOpANHAT B MTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

BekTopsl

Bekropel Ha minockocTu. CloK€HUE UM BBIYMTAHHE BEKTOPOB — IPABHIIA TPEYTOJbHHKA W MapajulesiorpaMmma.
YMHO)€EHHE BekTopa Ha uuciio. Koopaunatel BekTopa. CliokEeHHWE M BBIYMTAHUE BEKTOPOB, YMHOKEHUE BEKTOpA Ha
YHCIIO B KoopauHaTax. [[puMeHneHue BeKTopoB B U3HKE, LIEHTP Macc.

[Tonstue o Gasuce (Ha miuockoctu). PasnokeHus BekropoB mo 0Oasucy. CkansipHOE MPOU3BENEHHE BEKTOPOB,
T€OMETPUYECKUNA CMBICI U BBIPAKEHHUE B JIEKAPTOBBIX KOOpJuHaTax. JUCTpUOYTUBHOCTH CKAISIPHOTO MPOU3BEICHHUS.
CkansipHOE NMPOU3BEAEHNE U poennpoBanue. [ [puMeHeHne CKaIsspHOrO IPOU3BEIECHNS BEKTOPOB LI HAXO0KICHUS UTNH
U yTJI0B. Pelienne reoMeTpruuecKrx 3a/1a4 ¢ TOMOIIBIO CKaJISIPHOTO ITPOU3BEICHUS.

JJIMHA OKPYKHOCTH U IVIOIIAAbL KPyra

[IpaBuibHBIE MHOTOYTOIBHUKH. [[MHA OKpy)KHOCTH. [ panycHas n paauaHHas Mepa yria, BBIYACICHHUE JUIMH YT
okpyxkHocteil. [lnomans kpyra, cekropa, cermeHTa. Mctopuueckue cBeAeHUsS 00 M3MEPEHHUM JJIMHBI OKPY>KHOCTH U
IJIOIIA/IA KPYTa.

JIBUKeHUs IIJIOCKOCTH

LentpansHas cummerpus. llentpansHo-cummerpuunbie (urypel. IloBopor. OceBas cummerpusi. Durypsl,
CUMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOM ocu. [lapaiutenbHblil nepeHoc.

[lonsitue aBuXkeHUss W ero cBoicTBa. PaBeHcTBO ¢uryp. [IposiBneHuss cUMMETpuUU B TPHUPOJE, >KUBOIUCH,
CKYJBITYpE, apxuTekType. Kommosunuu aBuxeHu (mpocreimre npuMmepsl). [I[puMmenenre B reoMeTpruueckiux 3agavax.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMbBI YYEBHOI'O KYPCA
«TEOMETPUS» HA YIJTYBJEHHOM YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTAThl OCBOCHHUS MMPOTPAMMBI 110 MAaTEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) maTpuOTHYECKOT0 BOCTIMTAHMS:

NPOSIBJICHUEM HWHTEpeca K MPOILJIOMY M HACTOSIIIEMY POCCUMCKOM MaTeMaTHWKH, IIEHHOCTHBIM OTHOIICHHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUICKON MaTeMaTH4e€CKOM IIKOJIbI, K UCIIOIb30BAHUIO ATUX JTOCTUKEHUN
B JIPYTUX HayKax U MPUKIAAHBIX cdepax;

2) rpakAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEM TpaXJAaHWHA W pealu3ald €ro MpaB, MNPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUU, MPOIEAYP I'PAKIAHCKOIO OOIIECTBa
(HammpuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHUIO ITHYECKUX MpOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKHU, OCO3HAHUEM BaXKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B ICSITEILHOCTH YUYEHOTO;

3) TPy10BOT0 BOCTIMTAHMSI:

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3ajady MaTEeMaTHUYeCKON HampaBiICHHOCTH,
OCO3HAHHMEM BXXHOCTH MAaTEMaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH KU3HU JIJIs1 yCTIEITHOM MpodeCCUOHATBHON
NEATeIbHOCTY U Pa3BUTUEM HEOOXOAUMBIX YMEHHUN, OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHMEM WHIWBUIYaTIbHON
TpaeKTOpUH 0OpPa30BaAHUS U KUZHEHHBIX IJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOro BOCIIMTAHMSA:

CITOCOOHOCTBIO K AMOIMOHATILHOMY M ACTETUUYECKOMY BOCHIPHUATHIO MATEMAaTUYECKUX O0OBEKTOB, 3a/1au, PEIICHUH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEH HAYYHOT0 MO3HAHMS:

OpUEHTaIMe B JCATEIbHOCTM Ha COBPEMEHHYH) CHCTEMY Hay4dHBIX NPEACTaBIECHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJABI U OOIIECTBa, MOHUMAHUEM MaTEMAaTHYECKONW HayKH Kak cdepsl
YeJIOBEYECKON JICSATEIbHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIsl Pa3BUTHUS LIUBUIIU3AINH, OBJIAJEHUEM S3BIKOM



MaTE€MaTHKU U MaTEMAaTHYECKOU KyJIbTYpO KaK CPEJICTBOM ITO3HAHUS MUPA, OBJIAJIEHUEM HaBbIKAMU UCCIIEI0BATEIbCKON
NEeSATENBHOCTH;

6) pu3uueckoro BocnuTanus, OPMUPOBAHUS KYJIbTYPbI 310POBbS H IMOIMOHATBLHOTO 0J1arOMOTyYHsI:

TOTOBHOCTBIO NMPUMEHATh MATEMAaTUUYECKUE 3HAHUS B MHTEpPECaX CBOETO 37J0POBbS, BEIEHUS 3I0pOBOro 0Opasa
KHU3HU (30pOBOE MHUTaHUE, COANTAHCHUPOBAHHBIM PEXHUM 3aHATUN W OTAbIXA, peryispHas (u3uueckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peiiekcru, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO )K€ IpaBa APYroro 4eaoBeKa;

7) 3KOJIOTHYEeCKOT0 BOCTIUTAHMS:

OpHEHTalMEel Ha MPUMEHEHNE MaTEMaTHUYECKUX 3HAHUM [Tl peIIeHHs 3a]1a4 B 00JIaCTH COXPAHHOCTHU OKpYKarolei
Cpelbl, MJIaHUPOBAHMS IMOCTYNKOB M OLIEHKHM HMX BO3MOXKHBIX IMOCJEICTBHMA JJI OKPYXAIOLIEH Cpellbl, OCO3HAHUEM
IJI00aJIBbHOrO XapakTepa 3KOJOTHYECKUX MPOOJIEM U T UX PELICHHUS;

8) amanTanuu K H3MEHS IOIHMCS YCJIOBHSIM CONMAIbHOI W MPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICCTBUSIM B YCJIOBHSIX HEOIPEACIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3
MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX JIFOJIeH, TPUOOPETAaTh B COBMECTHOM A€ATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMM U3 OIIbITA JAPYTHX;

HE00XOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, (HPOPMYJIUPOBATH UIEH, MTOHATHUS, TUNIOTE3bI 00 OOBEKTAX U
ABJICHUSIX, B TOM YHCJI€ paHEE HEU3BECTHBIX, OCO3HABATH JACPUUMUTHI COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH,
IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO KaK BBI30B, TPEOYIOIINNA
KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS U IEUCTBUS, (POPMYIUPOBATHh U OLIEHUBATH PUCKU U MTOCIIENICTBH S,
(hopMUpOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl IO MaTEMATHUKE Ha YPOBHE OCHOBHOT'O O0OLIEro o0pa3oBaHus y 00y4aromerocs
OynyT chOpMHUpPOBAaHBI MeTamnpeAMeTHbIe Pe3yJbTaThl, XapaKTEPHU3YIOIIUECS OBJAJCHUEM YHUBEPCATbHBIMU
MMO3HABATEIIbHBIMU  JICHCTBUSMH, YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMH JICUCTBUSIMA W YHUBEPCAJIHHBIMH
PETYJISTUBHBIMU JICHCTBUSMU.



Ilo3naBaTesibHbIEe  YHUBepCAJbHbIE  y4YeOHbIE
necTBus ba3oBble JJoruueckue J1eyicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHbIC PU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHITHIN, OTHOIIEHUN MEXKIY
NOHATUSAMH, (HOPMYTUPOBATH OINpPEACICHUsS] TOHATUM, YCTaHABIWBATh CYIIECTBEHHBIM NpU3HAK KIACCHU(PUKAIINH,
OCHOBaHMS /1J1s1 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHHUMATh, POPMYIUPOBATh U MPEOOPA30BHIBATDH CYKICHHUS: YTBEPAUTEIbHbBIC U OTPULIATEIbHbIC, €IMHUYHBIE,
YacTHBIC U 00IIIKe, YCIOBHBIC,

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEYHS B (haKkTaX, JAHHBIX, HAOIIOACHUSIX U
YTBEPKICHUSIX, TIPEIaraTh KPUTSPUHN IS BBISIBJICHHUS 3aKOHOMEPHOCTEH M MMPOTHBOPCUHH;

JIeNaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX WM WHIYKTHBHBIX YMO3aKIIOUCHUMH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

pa3OupaTh JOKa3aTeIbCTBA MaTEMAaTHYECKUX YTBEPXKIAEHWUH (NIpsAMbIE W OT TPOTHUBHOIO), IPOBOJIUTH
CaMOCTOSATENILHO J0Ka3aTehCTBA MaTeMAaTHYECKUX (DaKTOB, BBICTPAWBATh apTyMEHTAIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, MPUMEHSITh METO]T MAaTEMAaTHIECKON MHAYKITNH, 0OOCHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI;

BBIOMpATH CIIOCO0 pelieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJILKO BapUAHTOB PEIICHMs, BRIOWpATh Haubosee
MOAXO/ISIIINMA ¢ YIETOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eUCTBUS:

UCIIOJIb30BaTh  BOIPOCHl KAaK HCCIENOBATEIbCKANA HMHCTPYMEHT TMO3HAaHMS, (OPMYIUPOBATH BOIPOCHI,
(buKcUpyIolre MPOTUBOpEUrE, MPOOIEMY, CAMOCTOATEILHO YCTaHABIMBATh KICKOMOE U JaHHOE, ()OPMHUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0 CaMOCTOSATEIHHO COCTABJICHHOMY IUTAaHY OJKCICPUMEHT, HWCCIEAOBAHHE TIO0 YCTAaHOBJICHHIO
0COOEHHOCTEN MaTeMaTHYeCKOro 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COO0iA;

CaMOCTOSITeNIbHO (pOpMYJIMPOBaTh OOOOIIEHHUS W BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHHUS,
WCCJICIOBAaHMS, SKCTICPUMEHTA, OIICHUBATH JJOCTOBEPHOCTH TIOJYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHUI;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATh MPEAMOJI0KECHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pab6ora ¢ undgopmanueii:



BBISIBIIATH HEJOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHHUS 3a0a4K;
BBIOMpaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAITUIO PA3ITUYHBIX BUAOB B (HOpM
Npe/ICTaBIICHHSI,
BBIOMpaTh (popMy mpencTaBiIcHUS HHOOPMAIIMK U WILTIOCTPUPOBATH PEIIaeMbIe 3a1a4l CXeMaMH, TharpaMMaMH,
WHOU TpaduKoi U UX KOMOMHAITUSIMH,
OLICHUBATh HaAEKHOCTh  HMHPOPMALMKM TO  KPUTEPUSAM, MPEAJIOKCHHBIM  HIIH
chOpMyJIMPOBAHHBIM CAMOCTOSTEIILHO.

KoMmyHMKaTHBHBIE yHUBEpPCaJIbHbIE y4eOHbIe AeiicTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXIECHHS B COOTBETCTBHU C YCIOBUSAMH MU LEISIMU OOIIEHUSA, SICHO, TOYHO,
I'PaMOTHO BBIPAYKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y pELIECHUs 3a4a4H,
KOMMEHTHPOBATH MOJIyYeHHBIA PE3YNIbTAT;

B XOJ€ OOCYXIEHUs 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYKIAaeMOW TEeMbl, MPOOJIEMBbI, pelIaeMoi 3aJaayd,
BBICKA3bIBATh UJIEH, HALICJICHHBIC HA IIOUCK PELIEHUS, COIIOCTABIATh CBOU CYXKACHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
auaiiora, oOHapyKMBaTh PAa3IMYUE U CXOJACTBO MO3MLUN, B KOPPEKTHOM (Qopme (GopMyIupoBaTh pa3HOINIACUS, CBOU
BO3PaXKEHUS;

NPEICTABIATh Pe3yibTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEJOBAHUSI, IPOEKTA, CAMOCTOSITENIbHO BIOUPATh
(dbopMaT BBICTYIUICHUS C YUETOM 3a]au MIPE3ECHTAIMU U OCOOCHHOCTEH ayAUTOPHH;

NOHMMAaTh W MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON M HMHIMBUIYaJbHOM pabOThl MPU PEUICHUH Y4eOHBIX
MaTeMaTHYECKUX 3a/1a4, IPUHUMATh 1IeJIb COBMECTHOM €A TENbHOCTH, IUIAHUPOBATH OPraHU3AIMI0 COBMECTHOU paboTHI,
pacnpenensatb BUAbI paboT, 10roBapuBaThCs, 00CYKAAaTh MPOLECC U PE3yJIbTaT pad0Thl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TPYIIOBBIX (opmax padoThl (0OCYXIEHHS, OOMEH MHEHUN, «MO3rOBBIE LITYPMbD» U HUHBIC);
BBITIOJIHSTH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOU ACHCTBUS C IPYTUMHU YWICHAMH KOMAaH/Ibl, OIEHUBATh KauyeCTBO
pe3yibTaTa U KauecTBO CBOEro BKIJaJa B OOUIMH pe3yibTaT MO KPUTEPHUsM, CHOPMYIUPOBAHHBIM YyYaCTHUKAMHU
B3aUMOJICUCTBHS.

PeryisiTuBHbIC YHHBEpPCAIbHbIE Y4eOHbIE 1eHCTBUS



Camoopranmsanms:

BBISIBJISITH IPOOJIEMBI JIJIsl PELLIECHUS B )KU3HEHHBIX U YU€OHBIX CUTYaLlUsAX, ODUEHTUPOBATHCS B Pa3IMUHBIX [TOIX0/1aX
IOPUHATHSA PelIeHUN (MHAUBUYaJIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aITOPUTM pELIeHMs 3aJaud (WM €ro 4acTb), BHIOMPATh CIIOCOO PEIICHHUS C
Y4ETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTHPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOpMaIUu.

CaMOKOHTPOJIb, IJMOLIMOHAIbHBII HHTEJJICKT:

BJIaJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISL MpoIiecca U pe3yJibTaTa pelieHus MaTeMaTUYeCKOM 3a1auu,
CaMOMOTHBALUH U PEQIIEKCHH;

IPEABUIETD TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUN 3a1a4U, BHOCUTb KOPPEKTUBBI B 1EATEIILHOCTD
Ha OCHOBE HOBBIX 00CTOSITENIbCTB, HAlIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU IMOCTABICHHOW LEIH M YCIOBUSAM, OOBSACHATH NPUYUHBI
JOCTUKEHMSI UM HETOCTHXKEHUS 1€, HAXOIUTh OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BbIpaXXaThb 3MOLMHU MPU H3YYEHHH MaTeMaTH4YECKHMX OOBEKTOB U (DAaKTOB, JaBaThb SMOIMOHAIBHYIO OLEHKY
peleHns 3a0a4Hu.

HPEIMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 Kjacce 00ydaromuiics MOJIyduT CIEAYIONUe MPEAMETHBIE Pe3yIbTaThl:

Pacno3HaBaTh HM3yY€HHBIE T€OMETPUYECKHE (PUTypbl, ONPEAENATh UX B3aUMHOE PACHOJIOKEHHE, M300pakaThb
reoMeTpuyeckue (Uryphl, BBIIOJHATh YEPTEKU MO YCIOBHUIO 3a1aud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEJIUYUHBI.
Pemrars 3a1aum Ha BBIYMCIIEHNE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTe NPUKHUIKY U OLEHKY JJMHEWHBIX U YIJIOBBIX BEJIMYHH IPEIMETOB B PEAIbHOW KU3HH, Pa3MEPOB MPUPOIHBIX
00bekTOB. Paznuuare pa3Mepsl 3TUX OOBEKTOB MO MOPSAKY BEJIUUUHBI.

CTpouThb 4EPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaTbcs MpU3HAKaMU PaBEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh MPU3HAKU M CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PELICHUU 3a/1a4.

[IpoBOAUTE JIOTUYECKUE PACCYKIAEHHUS C UCITOIB30BAHUEM T€OMETPUUECKUX TEOPEM.



ITonp30BaThCsA NMpPHU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYIOJIBHUKOB, CBOMCTBOM MEIWAHbI, TPOBEAEHHON K
TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 33/1a4.

OmnpenensaTh napamieNnbHOCTh MPSIMBIX C NOMOUIBIO YIJIOB, KOTOpblE oOpa3yeT ¢ HUMM cekymas. OnpeneisiTh
NapauIeIbHOCTh MPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSAHUI OT TOYEK OJJTHOM IMPSIMOM O TOYEK APYTOW MPSMOM.

Pemate 3a1aun Ha KjeTyaToi Oymare.

[IpoBOANTH BBIYUCIIEHUS U HAXOJUTh YMCIOBBIC W OyKBEHHBIC 3HAUEHHUS YIJIOB B T€OMETPUUYECKUX 3ajadax C
HCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB yII0B, 0Opa30BaHHBIX IIPU MEPECCUECHHUH
JBYX MapaJuIeJIbHBIX IPSIMBIX CEKYIIEH. PelaTs npakTHyecKue 3a/1a4n Ha HAX0XKJACHUE YTIIOB.

Bnagers nonstuem reomerpuyeckoro mecra todek (I'MT). Ompenendarb OUCCEKTPUCY yria U CEpPeAUHHBINA
MIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKHE MecTa To4YeK. 110J1b30BaThCs MOHATHEM TEOMETPUYECKOTO MECTA TOUYEK
(I'MT) mpu oka3arenbcTBe F€OMETPUUECKUX YTBEPIKICHUHN U NIPU PELUICHUH 3a/1a4.

@opMyIMpOBaTh OINPEAEICHUs OKPYKHOCTH U Kpyra, XOpAbl U IHAMETPA OKPYKHOCTH, YBEPEHHO BIALECTh UX
CBOMCTBaMHU. ¥YMETh JI0Ka3bIBaTh U IPUMEHATH 3TU CBOMCTBA IIPU PELICHUH 3a1a4.

Biianers noHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaxXOAWUTh €€ LeHTp. Jloka3biBaTh U
UCIIOJIb30BaTh (DaKThl O TOM, UYTO OHMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA NEPECEKAIOTCs B OAHOM TOUYKE, U O TOM, 4YTO
CepEeAUHHBIE IEPIIEHAUKYJIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHON TOYKE.

Brnaners noHsTHEM KacaTelabHOM K OKPYKHOCTH, ITOJIB30BATHCS TEOPEMOM O MEPIEHAUKYIISIPHOCTH KaCaTEIbHOU U
panauyca, IpOBEIEHHOTO K TOUKE KacaHus. JloKa3pIBaTh paBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYKHOCTH, IPOBEAEHHBIX
13 OJTHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUH T'€OMETPUUECKUX 3a/1a4.

JIoKa3pIBaTh U MPUMEHSATH MPOCTENUIINE TEOMETPUIECKUE HEPABEHCTBA, IOHUMATh X MPAKTUYECKHUI CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHAE MOCTPOEHUS C TOMOLIBIO LIUPKYJISI U JINHENKH.

K koH1y oOyueHus B 8 kj1acce 00yJaromuiics MOJIy4UT CIEAYIOIINE NPEIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, MMOJB30BAaThCA X CBOMCTBAMU IIPHU PELICHHUU
reOMETPUYECKUX 3a7a4. Pa3nuuaTs Mpu3HAKU U CBOMCTBA MapajuieiorpaMmMa, poMmoa 1 IpsiMOyTOJIbHUKA, JJOKA3hIBATh UX
Y YBEPEHHO ITPUMEHATHh IPU PELICHUU T€OMETPUUECKHUX 3a]1a4.

Hcnonb30BaTh CBOMCTBA TOUKH MTEPECEUECHUS ME/IMAH TPEYTroJibHUKA (LIEHTpa MacC) B PEILICHUH 3a/1au.



Bnagete moHsTHEM CpegHEW JIMHUM TPEYTrOJbHUKA W TPANEUHH, NMPUMEHSATh KX CBOMCTBA MPU PEIICHUU
reoMeTpudeckux 3aaad. Mcnons3oBaTts TeopeMmy Paseca u TEOpeEMY O MPONOPLHUOHAIBHBIX OTPE3KAX, IPUMEHATH UX JJIA
pEeLICHUS MPAKTUYECKUX 3a1a4.

Pacmo3naBaTh eHTpaIbHO-CHUMMETPUYHBIE (PUTYPHI ¥ UCTIOIH30BATh X CBOMCTBA IIPH PEIIICHUH 33]1a4.

Bragets noHATUSAMU 1TO100MS TPEYTOJIbHUKOB, KO3 dUIIMEHTa 000, COOTBETCTBEHHBIX JIEMEHTOB MOJJOOHBIX
TPEYroJbHUKOB. VIMeTh TmpencTaBieHHe O MpeoOpa3oBaHUM MOAOOMS M O MOoAoOHBIX ¢urypax. I[lombp3zoBaThes
MpU3HAKaAMU MMOJ00Ws TPEYTOJLHUKOB MIPHU PEIICHHH TE€OMETPUYECKUX 3amad. J[oka3piBaTh U MPUMEHSTh OTHOIICHUS
MIPONOPIIMOHAIBHOCTH B IPSAMOYTOJBHBIX TpeyroyibHUKaX. [[puMeHsTh mogo01e B MPaKTUUECKUX 3a/1auax.

BbIBOIUTE M KCIONB30BaTh MpocTeiire (popMyiibl A IUIOMIAAA TPEYroJbHUKA, Napajuienorpamma, pomoa u
Tpaneuu. Beuuciaars (paziIuyHbIMU CHOCOOAMM) IUIONIA/b TPEYroJdbHUKA M IUIOMIAJM MHOTOYTOJIBHBIX (UTYP
(monb3ysch, rAe HEOOXOIMMO, KaJbKyJISTOPOM). 3HATh OTHOIIEHHE IUJIOMAJeH MOJ00HBIX (UTYp W MPUMEHSTH MPHU
pelieHuu 3aaay. [ [puMeHsATh OydeHHBbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBatbess Teopemoi Iludaropa myis pemieHuss TEOMETPUUECKMX U MpakTH4eckuxX 3aaad. CTpoutb
MAaTEMATUYECKY0 MOJENb B MPAKTUUYECKUX 3a/1a4aX, CAMOCTOSTEIBHO JI€JIATh YEPTEK U HAXOAUTh COOTBETCTBYIOILINE
JUTUHBI.

Bnagerp moHsATHEM BIIMCAHHOIO W LIEHTPAJbHOIO YyIJIA, yIila MEXJY KacaTeJbHOM W XOpPJOW, ONMUCAHHOU U
BIIMCAHHOM OKPYXHOCTH TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPY PELLICHUU 3a1a4.

[IpuMeHTh NOTyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH JIJIS 33/1a4 PEAJTbHOU KU3HU U
MPOBOAUTH COOTBETCTBYIOIIUE BHIUMCICHUS C TPUMEHEHUEM MOJJ00US 1 TPUTOHOMETPUH (TI0JIB3YSICh, TJI€ HEOOX0IUMO,
KAJIbKYJISITOPOM).

K xonIty 00yuenus B 9 kiiacce 00yJaromuiics MOTyduT CIEAYIONINE MPEAMETHBIE Pe3yIbTaThI:
3HaThb TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJOB, YMETh HAXOAMWTb C MX MOMOILBIO PA3IUYHBIE 3JIEMEHTHI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY ). HaxoauTh (C MOMOIIBIO KaTbKYJISTOPA)
JUTMHBI ¥ YTJIbI JUTsl HETAOJUYHBIX 3HAYEHU M.
[Tonb3oBaTbes (opMmynamMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKJIECTBOM ISl HAXOXKICHUS
COOTHOILIEHUM MEXAY TPUTOHOMETPUUECKUMU BETUYNHAMH.



JIoKa3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NIPUMEHATHh MX JUI1 HAXOXKACHUS PA3IUYHBIX 3JIEMEHTOB
TPEYTrOJbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPU PEIIEHUN I'€OMETPUUECKUX 3a/ad. [IpUMEeHITh NOTydeHHbIE 3HAHUS
[IPYU PEUICHUU NPAKTUYECKUX 3a7ad.

IIpuMEHATh TPUTOHOMETPHIO B 3aJa4aX HAa HAXOXKJICHUE IUIOLAAH, BBIBOJUTH U BIAJETh TPUTOHOMETPUYECKUMU
dopMynaMu Ui IJIOIAAM TPEYroJbHUKA, NapajulesorpaMma, poM0a, Tpameluu, BbIBOAUTH U MPUMEHITh (OpMYyITy
I'epona u ¢popMyity 1715 TUIOIIAIU BBIITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacTaBieHne O TOMOTETUH, IPUMEHSATH B IPAKTUYECKUX CUTYALIHUSX.

Hcnonp3oBatk Teopembl UeBsl 1 MeHenast Ipy pelieHny 3a1ay.

Hcnonb30BaTh TEOPEMBI O BOMCAHHBIX yIriaX, YIiiaX MEXAY XOpAaMH (CEKyLIIMMH) U yIiie MEXy KacaTeJIbHOU U
XOpJIOH NPU PEIICHUU T'€OMETPUYECKUX 3a/1a4. JlOKa3pIBaTh U IPUMEHATH TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB XOpI, O
IIPOU3BEAECHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

BrageTs noHsATHEM KOOPAMHAT Ha INIOCKOCTH, pabd0OTaTh C ypaBHEHHEM MPSIMOM Ha IJIOCKOCTH. BiageTs moHATUAMU
YIJI0BOTr0 KO3 PUIIMEHTA U CBOOOIHOTO WIEHA, IOHUMATh UX T€OMETPUUYECKHUI CMBICII U CBSI3b YIJIOBOTO KO3 uiueHTa
C BO3pacTaHMEeM M YObIBaHHMEM JMHEWHON (yHKUMU. YMETh pellaTh METOJAOM KOOpJIMHAT 3aJauyM, CBSI3aHHBIE C
[1apaJUIeJIbBHOCTBIO U NEPIICHAUKYISIPHOCTBIO NPSAMBIX, IEPECEYCHUEM NIPAMBIX, HAXO0KICHUEM TOUEK I1EPECCUCHUS.

BpiBoWTh M BIafeTh ypaBHEHUEM OKPYKHOCTHU. MCcroab30BaTh METO KOOPAUHAT I HAXOXKIAEHUS NIEPECEYCHUN
OKpY>XHOCTEHl U TpsAMbIX. Braners ¢opmynamMu paccTOsiHUS OT TOYKM A0 MPSAMOM, IUIOMIaaM MHapajienorpaMMa B
KOOpPJIMHATaX, UMETh TMOHATHE 00 OPUEHTUPOBAHHOU TuIowWAAu. [lob30BaThCS METOAOM KOOpPAMHAT Ha IJIOCKOCTH,
MIPUMEHSTh €r0 IPU PELICHUH I'€OMETPUYECKUX M MPAKTUYECKHUX 3a1ad. [[puMeHATs METON KOOpAMHAT B IMPAKTHUKO-
OPHUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Brnaners nmonsAtremM BeKTOpa. YMETh CKJIAIBIBATh U BBIYMTATh BEKTOPBI, YMHOKATh HA YKCIIO, BIAIETh MPABUIIAMHI
TPEYTOJbHHUKA U TapajuiesiorpaMma. BiaaeTs NpakTHYeCKUMHA MHTEPIPETAUUAMH BEKTOPOB. Y BEPEHHO NOJIb30BATHCS
KOOpAMHATaMH BEKTOpA. BirageTs Cl1okeHNeEM 1 BBIMUTAaHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA YKCIIO B KOOPAUHATAX.

Wmets npencraBienue o 6asuce (Ha miockocTn). PackiaasiBaTh BeKTOphI 1o 0aszucy. PackianbiBaTh BEKTOPHI CHII
C TIOMOIIBIO ITPOCIUPOBAHUSA U TPUTOHOMETPUUECKUX COOTHOLIEHUN. [IpUMEHATH ITONMy4YeHHbIE 3HaHUS B NPOCTEUILINX
(bU3UYeCcKuX 3a7a9ax.



BrageTe MOHATHEM CKAJIIPHOIO NMPOM3BEIEHUS BEKTOPOB, NOHUMATh €r0 T€OMETPUYECKHI CMBICI M YBEPEHHO
II0JIb30BAThCSl €r0 BBIPAKEHUEM B JIEKAPTOBBIX KOOPAMHATAX. 3HaTh JUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS U
€r0 CBS3b C MpoeuupoBaHueM. [ [pUMeHATh CKalsipHOE IPOU3BEACHNUE BEKTOPOB JJIsl HAXOKJAEHUS JUIMH U YIIoB. Pemiath
reOMETPUUYECKUE 3a/1a4 C TOMOUIBIO CKAJIIPHOIO NMpousBeaeHus. Mcnonp30BaTh CKaIsipHOE IPOU3BEICHNUE BEKTOPOB B
anredpandeckux U GU3NYECKUX 3a/1a4ax.

Bnaaets NOHATUAMH IPABUIIBHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPY>KHOCTH, JUIMHBI JYTH OKPYKHOCTU U PaJIMaHHOM
MEpBI yIila, BBIYUCIATH IJI0MAaas Kpyra u ero yacteil. [lonnmare cMbica uyncina nt. [[puMeHATh noiny4eHHble YMEHUS [IPU
pELIeHNH NPAaKTUYECKUX 3aa4. 3HaTh HICTOPUUECKUE CBECHUS 00 U3MEPEHHUH ITTMHBI OKPY>KHOCTHU U TUIOLIAAN KPYra.

WNMmeTh npescTaBiieHre O NpeoOpa3oBaHUM MJIOCKOCTH, O ABMKEHUSAX. HaxoauTh ocu, IEHTPhl CUMMETPUH (Uryp,
LEHTPbl MOBOPOTA, HAXOAUTh KOMIIO3HMIIMHM MNPOCTEHIIMNX MpeoOpa3oBaHuil. [IpuMeHATh NBHKEHHS IUIOCKOCTH TPH
pPELIEHNHN Fr€OMETPUUECKUX 3a/1ay.

[IpuMeHATh MoTy4eHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTH MATEMAaTHYECKUE MOJIEH JIJIS 3a]1a4 PealbHOM KU3HU U
IPOBOANTH COOTBETCTBYIOIIME BHIYMCIECHUS C IPUMEHEHUEM OO0 U TPUTOHOMETPUUECKUX (PYHKIIUH (I10JIb3YSACH,
r7ie Heo0X0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE

INJIAHUPOBAHMUE 7 KJIACC
HauMeHnon Koaun4vecTBO yacon MeKTpoNHbIe
n/ | aHhe pa3aesioB
n " o Tem o ¢ paﬁl(f]?ngOHbel ¢ paﬁl(;[;:;KTquCKH E)Ién(ill)fooBBaI::J)Ibele e€CYPChI
MporpamMmaI ero P peeyp
Hauana
T€OMETPHUH.
[Ipocreiimme
TCOMCTPUICCKHUC BuboTeKa I_[ OK
(bHFUy PpI I HX 28 1 https://m.edsoo.ru/78c146c4
CBOHUCTBaA.
N3mepenne
IrCOMCTPUYICCKHX
BCJIIMUUH
bu6mmoreka IJOK
" Tpeyronbruik 19 1 https://m.edsoo.ru/78c146c4
en 2"‘?\?;26“"‘* 5 . Bub6miorexa [JOK
Y https://m.edsoo.ru/78c146c4
YIJ10B
MHOI'OYT'OJIbHHKA
[Ipsimoyronib 5 bubmmoreka [JOK
HBIC https://m.edsoo.ru/78c146c4
TPEYTOJbHUKH
["'eomeTpuuec 5 1 bubmuotexa [JOK
KU HEPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy>KHOCTB 18 1 bubmuotexa [JOK
. eomeTpuueckue https://m.edsoo.ru/78c146c4



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

MeCTa TOYEK.
[TocTpoenus ¢
TTOMOIIILIO
HUPKYJIS U
JIMHEUKH

[loBTOpEHME,
000011IeHIE,
CUCTeMAaTHU3alHs
3HAHUMN

10

bu6moreka IJOK
https://m.edsoo.ru/78c146c4

OBILIEE
KOJIMUECTBO
YACOB I10
[TIPOTPAMME

102



https://m.edsoo.ru/78c146c4

8 KJIACC

Ne | HamMmeHOBaHHe KoJuundecTBO yacoB
o/ A3TEJI0B H TeM K n JieKTPOHHBIE (U poBbIE)
P Beero OHTPOJIbHbIE PaKTH4YeCKHe oﬁp a30BaTeIbHBIE PECYPebI
n MpOrpaMMblI padoThI padoThI
y bu6anoreka I{OK

1 HleTbpexyromeHuKY 22 1 https://m.edsoo.ru/a5cb98eb

bubmoreka IIOK

2 Ionobue 16 1 https://m.edsoo.ru/a5cb98eb

bu6mmoreka IJOK

3 Ilnomane 16 1 https://m.edsoo.ru/a5cb98eb

4 EGHO;; 631:412 Mudaropa 18 1 bu6moreka [JOK

https://m.edsoo.ru/a5cb98eb
TPUTOHOMETPUU
Yriael un

5 YETBIPEXYTOJIBHUKH, 20 1 bubmmoreka [IOK
CBSI3aHHBIE C https://m.edsoo.ru/a5cb98eb
OKPY>KHOCTBIO
IToBTOpEHUE,

6 o0o01IeHME, 10 1 but6moreka IJOK
CHCTEMATHU3ALUS https://m.edsoo.ru/a5cb98eb
3HaHUU

OBIIEE KOJIMYECTBO
YACOB IIO 102 6 0
[TPOI'PAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
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9 KJIACC

Ne | HaumenoBanme | KoauuecTBo yacoB

o/ A31€J10B H TeM K 0 JieKTPOHHBbIE (U poBbIE)
P Beero OHTPOJIbHBbIE PaKTHYECKHE o 6p a30BaTeIbHBIE PECYPebI

1| MPOrpaMMbI padoThbI padoThI

1 bu6anoreka I{OK
Bexrope! 20 1 https://m.edsoo.ru/dddde230

5 MeTton 10 1 bubmmoreka IIOK
KOOpJIUHAT https://m.edsoo.ru/dddde230

3 Pemenne 29 1 but6moreka [JOK
TPEyrOJHLHUKOB https://m.edsoo.ru/dddde230

4 i)IIiI;I)/I;I;HOCTH u 16 1 bubmorexa LIOK

https://m.edsoo.ru/dddde230
IJI0IIaAb Kpyra

5 [TomoGOue 12 1 bubmoreka IIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/dddde230

5 JIBroKeHUS 11 butmoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/dddde230
[ToBTOpEHUE,

7 00001ICHNE, 11 1 bubmoreka IIOK
CHCTEMAaTH3aIHSI https://m.edsoo.ru/dddde230
3HAHUU

OBIIEE
KOJIMYECTBO 102 6
YACOBIIO



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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I[TPOTPAMME










IMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
HHPOI'PAMMBI

7 KJIIACC
Kox . .
IpoBepsie IIpoBepsiemMble IpeAMeTHBIE Pe3yabTAThI 0CBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMbl
MOLO OCHOBHOT'0 00111er0 00pa3oBaHMsl
pe3yJjbrara
6 ['eometpus
Pacno3naBats U3Y4YCHHBIC FEOMETPUYECKUE burypsi, OIIPEIEIATD
6.1 174 B3aMMHOE pacrnoJioKEHue,
M300pakaTh Fr€OMETPUYECKHE (PUTYPBI, BBIMOIHATH YEPTEKU MO YCIOBUIO 3aAaun. 3mMepsTh
JIMHEWHBIC U YTJIOBBIC BEJINYMHBL. PelaTs 3a1a4i Ha BBIYMCIEHUE JUIMH OTPE3KOB M BEJIUYMH YTIJI0B
6.2 JlenaTe rpyOyl0 OLEHKY JMHEWHBIX U YIJIOBBIX BEJIMYUH INPEAMETOB B PEAIbHOM JKU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PazinnuaTe pa3mMepbl 3TUX 0OBEKTOB MO MOPSIKY BEIUYUHBI
6.3 CTpouTh YepTEXKU K TEOMETPUUECKHUM 3a/1a4am
6.4 [Tonb3oBaTeCs IIPU3HAKaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJI30BATh
' IIPU3HAKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEILICHUU
3aaa4
6.5 [IpoBOOUTE JIOTHYECKHUE PACCYKIAEHUS C UCITOIB30BAHUEM T€OMETPHUECKUX TEOPEM
6.6 [Tonb3oBaThCs IIPU3HAKaAMU PABEHCTBA IPSAMOYTOJIBHBIX ~ TPEYTOJIbHUKOB,
' CBOMCTBOM  MEIMaHbI, IPOBEAEHHOMN K TUIIOTEHY3€E IPSAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a1a4
Onpenenars MapawieJbHOCTh MPAMBIX C IMOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU CEeKyllas.
6.7 OnpenensaTe NapauieIbHOCTh MPAMBIX C TOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOW MPSIMOM 10
TOYEK JAPYrou MmpsmMoun
6.8 Pemate 3aaun Ha KiieTyaToil Oymare




6.9

[IpoBOANTH BBIYMCIEHUS M HAXOAWUTh YHCIOBBIE U OYKBEHHbIC 3HAYCHHUS YIJIOB B
Ir€OMETPUYECKHUX

3a1a4axX C MCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB W MHOTOYTOJBHHUKOB, CBOWCTB
yIJ0B, OOpa30BaHHBIX MPH MEPECCUCHUN ABYX MapauIeIbHBIX MPAMBIX CeKylel. PemaTs npaktuueckue
3aJa4u




Ha HaXOXICHHUC YIJTIOB

BJ'I&I[CTL IMOHATHUCM TCOMCTPHYCCKOIO MCCTAa TOYCK. YMeTh OIIpCACIAATh 6HCCCKTpHCY yriia

6.10 Y CEPEIMHHBIN NEPIEHANKYJIISAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK
6.11 @OopMyIMpPOBATH ONPEAEIEHUS OKPYKHOCTH U Kpyra, XOpAbl U IUAMETPa OKPYKHOCTH, IIOJIb30BATHCS UX
CBOMCTBAMU. ¥ METh MPUMEHSTH 3TH CBOMCTBA IIPU PEIICHUU 3a7a4
Biagete NOHATHEM ONMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAaxXOIUTb €€ LEHTP.
6.12 [Tonb30BaTbes (pakTaMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCs B OJJHOU TOUKE, U O
TOM, YTO CEPEIUHHBIC MEPIIEHANKYIISIPBI K CTOPOHAM TPEYTOJIBHHUKA ITEPECEKAIOTCS B OAHOM TOUKE
6.13 Bnaners NOHATHEM KacaTenBHofI K OKPYKHOCTH, IOJIb30BAaThCSI TEOPEMOM O MEPHNEHINKYJIAPHOCTH
KacaTeJIbHOM U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHUs
6.14 [Tonb30BaThCA NPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX ITPAKTUYECKHIA CMBICIT
6.15 IIpoBONTH OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C TOMOILBIO IUPKYJIS U TMHEUKH
8 KJIACC
Kon . .
npoBepsieMoro IIpoBepsiemble IpeAMeTHBIE Pe3yIbTAThI 0CBOCHUSI OCHOBHOM 00pa30BaTe/IbHOM POrPaMMbl
pesyJIbTaTa OCHOBHOI'0 00111er0 00pa30BaHMs
6 ['eometpus
6.1 Pacno3HaBaTh OCHOBHbBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS X CBOMCTBAMU IIPH
pELIEHNH T€OMETPUYECKHX 3a1a4
6.2 [IpuMeHATh CBOMCTBA TOUKH MTEPECEUEHHS MEIUAaH TPEYroJIbHUKA (LIEHTPa Macc) B PEIICHUH 33]1a4
Bragets noHsTHEM CpelHEN JTMHUM TPEYTOJbHUKA U TpaNelUnu, IPUMEHSITh UX CBOWCTBA MPU PEIICHUU
6.3 reoMmerpuueckux 3anad. [losb3oBarecs Teopemoit daseca U TeOpEeMON 0 IPONOPLIMOHATIBHBIX OTPE3KaX,
MIPUMEHSTD UX JUIS PELICHUS IPAKTUUYECKUX 3a/1a4
6.4 [TpuMeHsTh IpU3HAKU MTOA00MS TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKHX 3aa4




[Tonw3oBaThesa Teopemoi Iludaropa myis penieHUs TEOMETPUUECKUX U MPAKTUUYECKUX 3anad. CTpouThb

6.5 MaTE€MaTUYECKYI0 MOJENb B MPAKTUYECKUX 3a7adyax, CaMOCTOSATEIBHO J€JaTh YEepPTEX M HAXOAMTH
COOTBETCTBYIOIIUE JJTUHBI
6.6 Bnagerp MOHATHSMU CHHYCa, KOCHHYCa M TAaHI€HCa OCTPOro yria MNpsSMOYrOJbHOTO TPEyroJIbHUKA.
' [Tos1b30BaThCsA STUMU MOHATUAMU JJIS1 pELICHUS] IPAKTUYECKUX 3a]1a4
Boruncnsate (pa3auuHbIME CIIOCOOAMH) IUIOIIAb TPEYroJIbHUKA W TUIOIIAIM MHOTOYTOJIBHBIX (GUTYp
6.7 (m0nB3ysCh, TNIE€ HEOOXOUMO, KAIbKYJIATOPOM). [IpUMEHATHh MOJIydeHHbIE YMEHUS B MPAKTHYECKUX
3ajavax
BitaneTs NOHATUAMYU BIIMCAHHOTO M LEHTPAJIBHOIO YIJIA, UCIOJB30BATh TEOPEMBI O BIIMCAHHBIX YIJIAX,
6.8 yriax — MEeXOy XopaaMu (CeKyIlMMH) U yIJIe MEeXAy KacaTeJbHOM U XOpJAoW mpu
peLIeHnH
r€OMETPUYECKHX 3314
6.9 Bnanets MOHATHEM  ONUCAHHOIO  YETBHIPEXYTOJIbHWKA,  IPUMEHSTh  CBOMCTBA
' OIMCAHHOT'O YEThIPEXYTOJIbHUKA [TPU PEILICHNN 33124
[IpuMeHATh NOJyYeHHbIE 3HAHUSI HAa MTPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJIENH JIJIS 3a7a4 pealbHON
6.10 KU3HU U TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHS C MNPUMEHEHHEM MOAO0OUSH TPUTOHOMETPUU
(MOMB3YACH, T/Ie HEOOXOIUMO, KATBKYJISITOPOM)
9 KJIACC
Kon . .
T TD IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOEHUSI 0CHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJibTara
6 ["'eomeTpus
3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YTIOB, HAXOJUTh C UX MOMOUIBIO PA3IUYHBIE SJIEMEHTHI
6.1 MPSIMOYTOJIBHOTO TPEYTOIbHUKA («pEIIEHHE MPSAMOYTOJIbHBIX TPEYroJbHUKOBY). Haxoauts (¢ moMoIibio
KaJIbKYJISITOPA) JUIMHBI U YTJIbI JUTsl HETAOJUYHBIX 3HAYEHU N
6.2 [Tose30BatThCs dbopMynaMu TpPHUBEIEHUS UM OCHOBHBIM TPUTOHOMETPUYECKUM  TOXKJIECTBOM

pIn) b |




HaXO0XJICHUA COOTHOIIICHUM MCKAY TPUTOHOMCTPUICCKUMHA BCIMINHAMU

6.3

Hcrnonb30BaTh TEOpEMbl CHHYCOB U KOCUHYCOB JIJI1 HAXOK/ICHUS PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA
(«penieHune TpeyroabHUKOBY), MPUMEHSTh UX MIPU PELICHUN T€OMETPUUYECKUX 3a]1ad

6.4

Brnagers monsTusiMH mpeoOpa3oBaHUs TOA00MS, COOTBETCTBEHHBIX D3JIEMEHTOB IMOAOOHBIX QUTYP.
[Tonb30BaThCs CBOMCTBAMH 1IO100MS IPOU3BOIBHBIX (DUTYP, YMETh BEIYUCIATH IJTMHBI U HAXOAUTD YTJIbI Y
nono0HbIx (uryp. [IpuMeHaTh CBOMCTBA MOAOOMS B MPAKTHUYECKUX 3ajadyax. YMETb NPUBOIUTH
IpUMEPBI MOJJOOHBIX (UTYP B OKPYIKAIOIIIEM MUPE

6.5

[Tonp3oBaThCs TCOPCMaMHn O IIPOU3BCACHHU OTPC3KOB XOPd, O IIPOU3BCIACHHHU OTPC3KOB CCKYIIHX, O
KBaapare KacaTeJIbHOM

6.6

[lonb30BaTbCAd BEKTOPAMH, MOHMMATh WX T€OMETPUUYECKUH W (PU3UYECKUH CMBICI, MPUMEHATH UX B
pELIEHNN T€OMETPUUYECKUX U (pu3myeckux 3anad. [I[puMeHATh CKalsipHOE MPOU3BEICHUE BEKTOPOB IS
HaXO0KJICHUS JJIMH U YIJIOB

6.7

ITonp30BaThCs MCTOJAOM KOOpAMWMHAT Ha IIJIOCKOCTHU, INPHUMCHATH €ro B PCIICHHN TI'COMCTPHUUCCKUX H
MMPAaKTUYCCKUX 3aa4

6.8

Brnagere noHsATHSAMH TPaBUJIBHOIO MHOTOYTOJIBHUKA, AJIMHBI OKPYKHOCTH, JJIMHBI IyTH OKPY>KHOCTH U
paJlaHHOM MEPHI YIJia, YMETh BBIUYMCIITH IUIOIIAAb KPyTa U €ro yacted. [ [puMeHsTh oJy4eHHbIE YMEHUS
B IIPAKTUYECKHUX 3aJa4ax

6.9

Haxonuth ocu WM UEHTPHl CUMMETpUU (PUTYp, TPUMEHSTH JBUKEHHUS TIJIOCKOCTH B MPOCTEUIITUX
CIIy4asix

6.10

[IpuMeHATh Moy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIENH [l 3a]1a4 peajbHOU
KU3HU U TIPOBOJUTH COOTBETCTBYIOIIME BHIYMCICHHS C IPUMEHEHUEM IMOJA00USN TPUTOHOMETPHUUECKUX
GyHKUUN (TOJB3YACH, TNIe HEOOXOIUMO, KAIBKYJISITOPOM)




IMPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
6 ['eometpus

HavanpHble monATus reomerpuu. Todka, mpsimMas, OTPE3OK, Jyd. YTojd. Bunabl yrio. BepTukanbHble u

6.1 CMEXHbIE yIIIbl. buccekrpuca yria. JIomaHas, MHOTOyTrOJbHHK. [lapaminenbHOCT U NEPIEHAUKYISIPHOCTD
MIPSIMBIX

6.2 Cummetrpuunblie purypsl. OCHOBHBIE CBOMCTBa 0ceBOM cuMMeTpuu. [IpruMepsl cuMMeTpun B OKpyXKaroliem
MUpE

6.3 OCI{OBHBIG NOCTPOEHUS C TIOMOIIBIO LIUPKYJIS U JIMHEHWKH. TpeyroiabHuK. BeicoTa, Menuana, GuccekTpuca, ux
CBOMCTBA

6.4 PaBHOOEIpeHHBIN U paBHOCTOPOHHUM TpEyroyibHUKH. HepaBeHCTBO TpeyroibHuKa

6.5 CBoiicTBa 1 PU3HAKH PAaBHOOEIPEHHOT O TpeyroiabHuKa. [Ipu3Haku paBeHCcTBa TPEYTrOJbHUKOB

6.6 CBoiicTBa 1 IPU3HAKU [TAPAJUIEIBHBIX NpsMbIX. CyMMa YIJIOB TPEYroJIbHUKA. BHENIHUE yIIIbI TPEYroJIbHUKA
[IpssmoyrosibHbIA TpeyroabHUK. CBOMCTBO MeIMaHbl MPSMOYTOJBHOIO TPEYTOJbHHKA, MPOBEAEHHOM K

6.7 runorenyse. [Ipu3Haky paBeHCTBa IPSIMOYTOJBHBIX TPEYTOIbHUKOB. [IpSIMOYTONIBHBIN TPEYTOIBHUK C YIJIOM
B 30°

6.8 HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOopema O
OoJplIEM yriie U OOJbIIEH CTOPOHE TPEeYrojibHUKA. [lepreHIuKysp U HaKIOHHAS

6.9 I'eomerpruueckoe  MecTO TOYeK. buccekrpuca yriia W CEpEeOUHHBIN MEPIEHIUKYISIP K OTPE3KY

KaK TeOMETPUYECKHE MECTA TOUEK

6.10 OKpy»XHOCTb W KpYT, XOpAa U AUaMETp, UX CBOWCTBA. B3auMHOE pacmnoioKeHUuEe OKPYKHOCTH U MPSIMOM.
KacarenbHas u cekymas K OKpyKHOCTH

6.11 OKpy>KHOCTb, BIMCAaHHAasA B yroJl. BrincanHas v onvcaHHasi OKpPY>KHOCTH TPEYTOJIbHHUKA




8 KJIACC

Kox IIpoBepsieMblii 371eMeHT COAEPKAHUS
6 ['eomeTpus

6.1 YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOWCTBA

6.2 [IpsiMoyrosibHUK, pOoMO, KBaApaT, UX IPU3HAKH U CBOIMCTBA

6.3 Tpaneuusi, paBHOOOKas Tpanenus, €€ cBocTBa U mpu3Haku. [IpsMoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. LlenTpanbnas cummetpus. Teopema darneca u TeopeMa 0 TpONOPLUUOHAIBHBIX
OTpe3Kax

6.5 CpenHue MuHuN TpeyrojpHUKa U Tpaneuuu. LIeHTp Macc TpeyrojpHuKa

6.6 [lonobue TpeyroapHUKOB, KO3(pduuueHT noaodus. IlpusHakum moaoOusi TpeyroiabHUKOB. [IpuMeHeHue
101001 MPH PEICHUH IPAKTUUECKUX 3aa4

6.7 dopMyJIbl AJ1s IIIOIIAU TPEYTOJbHUKA, TapajieorpaMmMa, poM0a 1 Tparenuu

6.8 CaoiicTBa momajei reomerpuueckux puryp. OTHOIIEHKE TUTOIaAeH MOA0OHBIX GUTYD

6.9 Brluucnenue miomaaei TpeyroabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aTon Oymare

6.10 Teopema ITudaropa. [Ipumenenne Teopems! [Iudaropa npu pemeHnn MpakKTUIECKUX 3a1a4

6.11 CHHYyC, KOCHHYC, TAHI'€HC OCTPOr0 yrja MPsIMOYTOJIBHOI'O TPeyroiabHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1ecTBO. Tpuronomerpuyeckue Gynkiuu yrios B 30°, 45° u 60°

6.12 BnucanHbie U IEHTPATbHBIE YIIIbI, YTOJ MEXAY KacaTeIbHOW U XOPAOU. YTIIbl MEKIY XOPAaMU U CEKYITUMU

6.13 BrniucanHble U ONMCaHHBIE YETHIPEXYTOIBHUKHI

6.14 B3aumHoe pacnosnoxeHue nByX OkpyxkHocTeil. Kacanume okpyxkHocted. OOmue kacaTelbHbIE K JBYM
OKPYKHOCTSIM

9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS




6 ['eomerpus

6.1 Cunyc, kocunyc, Ttanrerc yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAEeCTBO. DopmMyIbl
NIPUBEICHUS

6.2 Pemenne  TpeyrompHukoB. Teopema KOCHHYCOB W Teopema
CUHyCOB.  Pemienue MIPAKTUICCKIX 3amaq C UCIIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [TpeoOpazoBanue nomoowus. [TogoOne COOTBETCTBEHHBIX AIIEMEHTOB

6.4 Teopema o POH3BE/ICHHN OTPE3KOB XOPJI, TEOPEMBI O POU3BE/ICHHH OTPE3KOB CEKYIINX, TEOPEMa O KBAJpaTe
KacaTeIbHOU
Bekrop, momHa (MOAyIh) BEKTOpA, COHAIPABJICHHBIC BEKTOPHI, MPOTHBOIOIOKHO HAIPAaBICHHBIC BEKTOPHI,

6.5 KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpallUd HAJl BEKTOpamH. PasnoskeHue BeKTOpa MO JIBYM
HEKOJUIMHEAPHBIM BEKTOpam

6.6 Koopnuuate! BekTopa. CKaIsIpHOE MPOU3BEICHIE BEKTOPOB, MPUMEHEHHE /TSI HAXOKICHUS JJIMH U YTIIOB

6.7 JlexapToBBI KOOPJIMHATHI HA TUIOCKOCTH. YPAaBHEHHS MPSMON U OKPYKHOCTH B KOOpJIMHATAX, MEPECEUCHHE
OKPYXHOCTEH | MPSAMBIX. MeToa KOOPAWHAT U €r0 MPUMEHEHUE

6.8 [IpaBuriIbHBIE MHOTOYTOJIbHUKH

6.9 JlnuHa okpykHOCTH. ['pamycHas U paguaHHas Mepa yriia, BBIYUCICHUE IJTUH YT OKPYKHOCTEH

6.10 [Inomans Kpyra, CEKTOpa, CErMEHTa

6.11 JIBKeHUs TUIOCKOCTH M BHYTpPEHHUE cUMMeTpuu (uryp (diaemMeHTapHble npencraBienus). [lapamiensHbil

nepeHoc. [ToBopor




MMPOBEPSIEMBIE HA OI'3 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOMN ITIPOIT'PAMMBI OCHOBHOI'O OBIIEIO OGPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTATaM 0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOI
NPOrpaMMbl 0CHOBHOI'0 00111ero o0pa3oBanus Ha ocHoBe PT'OC

YMeHue OIICPHUPOBATH ITOHATHAMH. MHOKCCTBO, IIOIMHOXKCCTBO, OIICpAllMKU HAaAd MHOXCCTBAMH, YMCHHUC
OIICpHUPOBATH ITOHATHAMMU: rpa(b, CBSI3HBIN rpa(b, ACPCBO, IUKII, IMIPUMCHATHL HX IIPpU PCIICHHUU 3aadu,
YMCHHUC HCIIOJIB30BATH I‘pa(bI/I‘-IGCKOG INpCACTAaBJICHUC MHOXCCTB IJIA OIIMCAaHHA PCAJIBHBIX IIPOLCCCOB U
HBHGHHﬁ, IIpHU pCHICHHUH 3a/1a4 U3 JPYIUX yq€6HBIX npcaMcCcTOB

YMeHue OIICpHUPOBATH IIOHATHUAMMU: OIIPCACICHHUC, aAKCHOMaA, TCOPCMaA, MOO0Ka3aTClIIbCTBO, YMCHHC
paciio3HaBaTb UCTHUHHLIC M JIOKHBIC BBLICKA3BIBAHWA, IIPUBOAWUTH IIPUMCPBI U KOHTPIIPHUMCPBI, CTPOUTH
BBICKA3bIBAHUA U OTPUIAHHWA BBICKA3bIBAaHUM

YMeHue omnepupoBaTh INMOHATHSIMHU: HATYpPaJIbHOE YHUCJIO, NMPOCTOE M COCTABHOE YHCIIO, ACIMMOCTh
HATypaJbHBIX YHUCEJ, MPU3HAKUA JETUMOCTH, IIEJI0€ YHCIIO, MOJYJb 4YHClia, OOBIKHOBEHHAs APOObh U
necsiTudHas JApoOb, CTaHAAPTHBIA BHUJ YHKCJA, pPAIMOHAIBHOE YHCIO, HWPPAIMOHAIBLHOE YHUCIIO,
apu(pMETUYECKUN KBaJIpaTHBIM KOPEHb, YMEHHUE BBIMIOJHIATH ACHCTBUS C YHUCIAaMH, CpPAaBHHUBATh U
yIOPSAA0YMBATh YHCIIA, ITPEICTABIIATH YMCIIa HA KOOPAUHATHOW ITPSMOM, OKPYIJISATh YUCIIA; YMEHUE J1EJ1aTh
MIPUKUJIKY U OIIEHKY Pe3yJbTaTa BEIUYMUCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTEICHb C IEJBIM TIOKaszarejeM, apu(pMEeTHUeCKUil KBaapaTHBIN
KOpPEeHb, MHOTOWIEH, ainredpandeckasl 1po0b, TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOUN CTENEHU
OOJBITIIE €UHUIBI, YMEHUE BBIMOJTHATH pacu€Thl Mo (opmynam, mpeoOpa3oBaHUs IIENBIX, APOOHO-
PaIMOHABHBIX BBIPAKCHUN M BHIPAKCHUIN ¢ KOPHSMHU, PA3I0KEHNE MHOTOWICHAa HA MHOXKUTEIH, B TOM
YHCJIE C UCTIOJIh30BaHUEM (DOPMYJIT pa3HOCTH KBAJIpaTOB M KBAJpaTa CyMMBI M Pa3HOCTH

YMeHue onepupoBaTh MOHATHUIMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOW MEPEMEHHOM, YHCIIOBOE
HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMN; YMEHHE pelaTh JUHEHHbIE U KBaIpaTHbIE ypaBHEHUS, APOOHO-
pallMOHANBHBIE YPABHEHUsS C OJHOW IIEPEMEHHOM, CUCTEMBl [BYX JIMHEMHBIX YpPaBHEHUH,




JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMbI, KBaJpaTHbICE U JAPOOHO-paAIMOHATBHBIE HEPABEHCTBA C OJIHOM
MIEPEMEHHOM, B TOM YHCJIE NPU PEIICHUU 33/1ad U3 APYTUX MPEAMETOB U MPAKTUUYECKUX 3a7a4; YMEHUE
UCIIOJIb30BaTh KOOPAMHATHYIO MPSMYI0 M KOOPAMHATHYIO IUJIOCKOCTh JUIsl M300pakKeHHs pelieHui
ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMM: (QYHKIMS, Trpapuk (yHKUUM, HYIM QYHKOUH, OPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IMPOMEKYTKU BO3pacTaHus, yObIBaHUs, HauOoJbllee W HaMMEHbIIEE 3HAUYEHUS
(YyHKUMY; yMEHUE ONEpUpOBaTh MOHATHSAMHU: MpsiMas MNPONOPUUOHAIBHOCTb, JUHEHHAs (yHKIMS,
KBaJpaTuyHas (QyHKUUs, OOpaTHas NPONOPLHMOHAIBLHOCTb, MHapaloya, rumepoosia; yMEHUE CTPOUTH
rpaguky QyHKIMHI, UCTIONB30BATh IPa(UKHU Il ONIPENEIEHU CBOMCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
penieHus 3a1ay U3 JpYrux y4eOHbIX NPEIMETOB M PEajbHOM >KU3HU; YMEHHUE BbIpaXkaTb (POpMyJIaMU
3aBUCUMOCTH MEX]ly BEJIMYUHAMHU

YMeHue OIICPHUPOBATL IIOHATHUAMHU: ITIOCICHOBATCIILHOCTD, apI/I(l)MeTI/I‘IGCKaH H TCOMCTPHYCCKAA
IMporpecCumr; YMCHUC UCIIOJIb30BAaATh CBOMCTBaA HOCHGHOB&TGHBHOCTeﬁ, (1)OpMy.]'II>I CYMMEBLI 1 06HIGFO YqJICHA
ITIpHU pCHICHNH 3a1da4, B TOM YHCJIC 3a1a4 U3 APYIUX y‘I€6HBIX IMpcaMCTOB 1 peaHBHOﬁ KHU3HHU

YMeHue pemarh 3a/laud pa3HbIX TUIOB (B TOM YHMCJI€ HA MPOIEHTHI, JOJU U YacCTH, JBUKEHUE, padoTy,
IIEHY TOBApOB M CTOMMOCTH IMOKYIOK W YCIYT, HaJIOTH, 3aJlaud U3 00JIaCTH yNpaBJiCHUS JUYHBIMU U
ceMeWHbIMU (PMHAHCAMU); YMEHUE COCTaBJSATH BBIPAXKCHUS, YPABHECHUS, HEPABEHCTBA M CHUCTEMBI IO
YCIIOBUIO 3a/1aud, MCCIIEOBATh MOJYyYEHHOE PEIICHUE U OLIEHUBATh MPABIOMNOI00HOCTD MOJTYYCHHBIX
pE3yJIbTaTOB

YMeHue omnepupoBaTh MNOHATHSAMHU: (Urypa, TOYKA, OTPE30K, NpsiMasi, Jiyd, JOMaHas, yrodi,
MHOT'OYTOJIBHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIM U PABHOCTOPOHHUUN TPEYrOJbHUKH, MPSAMOYTOJIbHBIN
TPEYroJIbHUK, MeJIhaHa, OMCCEKTpHca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHUK, MapajieorpaMM,
poMO, TPSIMOYTOJBHUK, KBaApaT, Tpameuus; OKPYXHOCTb, Kpyr, KacaTelbHasi; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHE pelllaTh 3aJayd, B TOM YHCII€ U3 MOBCEJIHEBHOW XU3HU, HA
HAXO0XKIECHUE T€OMETPUUECKUX BETMYMH C TPUMEHEHUEM U3YUYEHHBIX CBOMCTB (pUryp u pakToB
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YMeHue onepupoBaTh MOHSATUSMU: PABEHCTBO (DUTYp, PABEHCTBO TPEYTOJIBHUKOB; MapajljIebHOCTDh U
NEPIEHIUKYISIPHOCTD IPSIMBIX, YTOJ MEKIY NPSIMBIMU, IEPIICHAUKYIIAP, HAKIIOHHAS, TPOEKLUs, 10A001e
¢uryp, momoOHbIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH M MPSMOM; yMEHHue




pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U MOA00He (UTyp, MapauieTbHOCTh U MEPIEeHIUKYIIPHOCTD
IIPSMBIX B OKPYKaIOLIEM MHUPE

11

VYMeHue onepupoBaTth NOHATUAMMU: JUIMHA, PACCTOSHUE, YTroi (BeIMYMHA YIJla, CHHYC U KOCHHYC yrIja
TPEyroJbHUKA), IJIOLA/lb; YMEHUE OLICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MUPE;
YMEHUE NPUMEHSTH (POPMYJIbI IEPUMETPA U IUTOIIAIA MHOTOYTOJIbBHUKOB, JUTMHBI OKPYKHOCTH U TUIOLIAIH
Kpyra, oObeMa MNpSAMOYTOJbHOIO IMapajlieJeNuIea; YMEHHE NPHUMEHSATh [PU3HAKA PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyYMME YIJIOB TpEyrojbHuKa, Teopemy lludaropa, Tpuronomerpuyeckue
COOTHOIICHMS JIJIs1 BBIYMCIIEHUS JIINH, PACCTOSIHUM, IJIOIIAACH

12

YMeHue u300paxkaTh IUIOCKHE (DUTypbl M UX KOMOMHALIMM, TPOCTPAHCTBEHHBIE (PUTYpBI OT PYKH, C
IOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIM CHMBOJIBHOMY
OIMCAHUIO
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YMeHue ornepupoBaTh MOHATHSAMH: MPSMOYTOJIbHASI CUCTEMa KOOPAMHAT, KOOPJIUHATHI TOYKH, BEKTOD,
CyMMa BEKTOPOB, IIPOM3BEICHUE BEKTOpPAa HA YKCIO, CKAJSIPHOE IPOU3BEIACHUE BEKTOPOB; YMEHHUE
MCIIOJIB30BAaTh BEKTOPBI M KOOPAUHATHI IS IPEACTABIICHUS TAHHBIX U PELICHUS 3a/1a4, B TOM YUCIIE U3
JIPYTUX Y4eOHBIX MPEAMETOB U peaJbHOM KU3HU
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VYMeHue omnepupoBaTh MOHATHSAMH: CTOJOMKOBBIE W KpPYTOBble JAMarpaMMbl, TaOJUIlbI, CpenHee
apupMeTnyeckoe, MeMaHa, HauOoJbIlIee U HAMMEHbIIIEEe 3HAUCHUS, pa3Max YMCJIOBOI0 HabOpa; yMEHHE
U3BJIEKATh, UHTEPIIPETUPOBATh U MPEOOPA30BBIBATh MH(POPMALINIO, NMPEACTABICHHYIO B TaOJMIaX U Ha
IyarpamMMmax, OTPakaroIlllyl0 CBOMCTBA M XAPAKTEPUCTUKHU PEAJbHBIX INPOLECCOB U SBJICHUM; YMEHHUE
pacro3HaBaTh U3MEHUYUBBIC BEJIMUYUHBI B OKPYKAIOLEM MUAPE

15

YMeHue onepupoBaTh MOHATUSMU: CITYyYailHBINA OMBIT (CITy4alHbIN SKCIIEPUMEHT), JIEMEHTAPHOE COOBITHE
(37IeMEHTapHBIM UCXOJ]) CIYy4allHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHE
HaxXOJIUTh BEPOSITHOCTH CJIyYalHBIX COOBITMM B ONBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU; YMEHHUE PelIaTh 3aJja4l METOJIOM OpPTraHU30BAHHOIO Mepedopa 1 C UCTI0JIb30BAHUEM IpaBUIa
YMHOXKEHHUS, YMEHHE OIIEHUBATh BEPOSITHOCTH peEaJbHbIX COOBITMM W SBJICHUM, MOHUMATH POJIb
MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKPYKAIOIIIEM MUPE U B )KU3HU; 3HAKOMCTBO C
MOHSTUEM HE3aBHUCUMBIX COOBITUM; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHUCEI U €ro POJbI0 B MaCCOBBIX
SIBJICHUAX
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YMeHue BbIOMpATh NOAXOMAIIMNA HM3YYEHHBIA METOJM JJIA PEUIeHUs 3aJadyd, OPUBOJUTH IPUMEPHI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HH, PACIIO3HABATH ITPOSIBJICHUE 3aKOHOB MaTEMAaTHUKU
B MHCKYCCTBE, ONMCBIBATh OTJAEIBHBIC BBIAAKOLIMECS PE3YJbTAThl, IIOJIYYEHHBIE B XOJAE PAa3BUTHUSA
MAaTeMaTUKHU KaK HayKH, IPUBOAUTH IPUMEPHI MATEMATUIECKUX OTKPBITUM U KX aBTOPOB B OT€YECTBEHHON
Y BCEMUPHOHN UCTOPUHU




HEPEYEHDb JIEMEHTOB COAEPKAHMUS, TPOBEPAEMbBIX HA OI'D 10O MATEMATUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYUCIICHHS
1.1 HatypasibHble u nesnble yucina. [Ipu3Haku JeIuMOCTH HEIbIX YHCET
1.2 OOBIKHOBEHHBIE U JCCSTHUHBIE APOOH, MPOLICHTHI, 0ECKOHEYHBIE IEPUOAUYECKUE TPOOH
1.3 PanmonaneHele yncna. ApugMeTHyecKre Onepanny ¢ pallioOHaIbHBIMU YU CIaMU
1.4 JleiicTBUTENBHBIE YMCIIa. ApUPMETHUECKUE OTIEpaAllUU C ACHUCTBUTEIbHBIMHA YUCIIAMU
1.5 [TpuOnm>xE€HHBIE BEIUMCIICHMSI, IPABUIIA OKPYTIICHUSI, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BbIUMCICHUN
2 AnreOpanyeckue BbIpaXeHUS
2.1 BykBeHHBIE BbIpaKEHHUS (BBIPAXKECHHS C IEPEMEHHBIMHU )
2.2 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ palluoOHaIbHBIM NoKa3aTeneM. CBONCTBA CTENEHU
2.3 MHorousneHsl
2.4 Anrebpandeckast Ipoob
ApudmMernueckuii KOpeHb HaTypanbHOU cTeneHu. [leficTBusd ¢ apudMeTHuecKUMU KOPHAMH HATypalbHON
25 CTEIICHU
3 YpaBHEeHUs 1 HEpAaBEHCTBA
3.1 [{enwie u npoOHO-panoHaIbHbIC ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUN
3.2 [enbie u 1poOHO-palMOHaIbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBbie MOCIE0BATENbHOCTH
4.1 ITocaenoBaTeIbHOCTH, CLIOCOOBI 3aIaHKS ITOCIIEJOBATCILHOCTEH
4.2 ApudmeTrnueckas u reomeTpuueckas mporpeccuu. @opmyiia CI0KHbBIX TPOLIEHTOB
3) OyHKIMH




Oynkuus, cnocoOsl 3aganus pynakuuu. ['padux dpyakinuu. O6nacTe onpeneneHus 1 MHOKECTBO 3HAUCHUI

5.1 byaknun. Hymm ¢yakoum. TIpoMexyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl 1 MUHUMYMBI QyHKITMA. Hanbosbiiee n HauMeHsbItee 3HaueHue QyHKIUA Ha TTPOMEKYTKE

6 KoopanHatel Ha IpSIMOM ¥ TJIOCKOCTH

6.1 KoopnnnatHas npsimast

6.2 JlexkapToBBI KOOPIUHATHI Ha MIIOCKOCTH
7 ['eomerpus

7.1 ['eomeTpuyeckue GUrypsl U UX CBOWCTBA

7.2 TpeyronbHUK

7.3 MHOroyrojasHUKN

7.4 OKpy)HOCTb U Kpyr

7.5 N3mepeHre reoMeTpuYECKUX BEITUYUH

7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTh 1 cTaTHCTHKA

8.1 OnucarenbHasi CTATUCTUKA

8.2 BepositHocTh

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padsr







