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HOACHUTEJIBHASA 3AITUCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX Pa3JeloOB IIKOJHHOW MaTeMaTHKH,
MMEIOIINI CBOEH IENBI0 00ECIICUNTh M3yUEHHE CBOMCTB M pa3MepoB QUTYD, UX
OTHOILIEGHUH M B3aUMHOE PAaCIOJIOKEHHE, OMUPAeTCs Ha  JOTHYECKYIO,
JOKa3aTeNbHYI0 JUHUI0. [[eHHOCTh M3yYeHHs T€OMETPHUH Ha YPOBHE OCHOBHOTO
o011ero 06pa3zoBaHus 3aKITI0YAETCS B TOM, YTO OOYYArONTANUCS YIUTCS TP OBOIUTH
JOKa3aTeIbHBIC PaACCYKICHUS, CTP OUTh JIOTHYECKHUE YMO3AKITIOUEHHUS, TOKA3bIBaTh
WCTUHHBIE YTBEP)KICHUA W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TP OBOAUTH
pacCykIeHuss «OT TPOTHUBHOTO», OTIWYAaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBats 00paTHbIE yTBEp KAeHUA. Oco00€ 3HaUeHHE TOKa3aTeIbHAS JTUHUS
UMEET JIJ151 YTy 0JIEHHOT O M3y4EHUSI MATEMATHKH.

[{enbio n3yueHusi FeOMETP UM SIBIISIETCS UCIOJIb30BaHUE €€ KaK MHCTP yMEHTA
P U P CIICHNY KaK MAaTEMATUIECKHIX, TAK M TIP aKTUIECKHX 3a]1a4, BCTPEUAIOIIHNXCA B
peanbHOi  ku3HM.  OOydarommicss  JOJKEH  HAay4yuThCS — OIp eAesTh
TCOMETPUYECKYI0 (PUTYPY, OMHUCHIBATh CIOBAMH YEpTEK WU PHUCYHOK, HAWTH
IUIOIIab 3EMENBbHOTO  y4YacTKa, pacCYMUThIBAaTh HEOOXOIMMYIO  JIJTHHY
ONTOBOJOKOHHOTO Kabens win TpeOyemble pa3Mepbl rapaxa sl a BTOMOOWIA.
DTOMYy COOTBETCTBYET BTOpasi, BEIYUCIHUTEIbHAS TUHUS B U3YUYCHUU TCOMETP HH.
[Ipu pemennn 3aga4 MpakTUIECKOTO XapakTepa 00yUJaroMicss YIUTCsl CTP OUThH
MaTeMaTUYeCKUE MOJIENU peajibHBIX IKU3HEHHBIX CHUTyallWid, TP OBOAUTH
BBIYHUCIICHUS U OLICHUBATH aICKBATHOCTh TIOJTYUYEHHOTO P e3yJIbTaTa.

Oco0eHHOCTh y4eOHOT0 Kypca yri1yOJEHHOTO U3y4YEHUS T€OMETPUM COCTOUT B
TOM, YTO OOYyYaroIIH1ecs: He MPOCTO 3HAKOMSITCS C OIp eeIEHHBIMU TOHITUAM, a
yBepEeHHO OBIaieBaloT uMU. CyIeCTBYIOIINE TEMBbI IIPOrpaMMbl 6a30BOT0 Kypca
reoMeTp UM U3y4aroTcsl Ha 0oJiee Iy 00KOM yp OBHE, a 00yJaroluecs np noopeTaroT
yMEHHSI, TIOMOTAIOIIME UM YBEPEHHO MPHUMEHATh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO M B CMEXHBIX IIp eAMeTaX, Ip ex e Bcero Gusnke u nHPOp MaTUKE,
a TakKe TOJb30BaThCs MOJTYUYCHHBIMH 3HAHUSMU TPU PEIICHUH TP aKTHYECKIX
3ajay.

CornacHo yueOHOMY I1aHy B 7—9 Kilaccax U3ydaeTcst yriayOnEHHbINA y4eOHbIH
Kypc «l'eomerpus», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3/Ielibl
comepxanusi: «Hauama reomerpum», «TpeyronbHukn», «OKpPYKHOCTbY,
«YetbIp ExyroapHUKM», «[1om001e», « DIEMEHTHI Tp UTOHOMETpHIY», «I Litommaam», a
Takke «Mero koop AuHaT, « BekTopsi», «[IpeobpazoBaHus MIT0CKOCTI.

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBoautcst 306 yacoB: B 7 kjacce
— 102 gaca (3 vaca B Hezento), B 8 kitacce — 102 yaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B He/I€IIO).



Peanuzamms BocnHMTaTedbHOrO TMOTEHIMAAa YPOKOB TreoMeTpuu (ypOdHOM
NESTEIIbHOCTH, AYyJIUTOPHBIX 3aHATUH B paMKax MAaKCUMaJbHO JOITyCTHMOW
y4eOHOM Harp y3kKu) np €AyCMaTpHUBAaeT:

- MaKCHUMAaJIbHO€ MCIOJIb30BaHUE BOCIMTATEIBHBIX BO3MOXHOCTEH COJEp KaHUS
YPOKOB 711 (OPMUPOBAHUS y OOYYAIOMMXCA POCCUMCKHUX TP aJaUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX M  COIIMOKYJIBTYPHBIX ILIEHHOCTEH, POCCHICKOrO
UCTOPHUYECKOTO CO3HAHUSI HAa OCHOBE MCTOPHUYECKOrO IPOCBEIICHUS; MOA00D
COOTBETCTBYIOLIEIO  COJAEpKaHUS  YPOKOB, 3aJaHUil, BCIOMOTATEJIbHBIX
MaTep MaJIoB, P OOJIEMHBIX CUTY AU 71 00CYy K ICHU;

- BKJIIOYEHHE B COJIEp)KaHUE YPOKOB IIETIEBBIX OPHUEHTHPOB PE3YJIHTATOB
BOCITUTAHUS, UX YUET B OTIp €ACJICHUH BOCITUTATENbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOp METOAOB, METOJIUK, TEXHOJIOTHUH, OKa3bIBAIOIIMX BOCHHUTATEIHHOE
BO3JICUCTBHE HA JINYHOCTh B COOTBETCTBUH C BOCIIUTATENbHBIM UJI€ATI0M, LENBIO U
3ajlayaMi BOCIUTAHHS, IIEJIEBBIMH OPHUEHTUPAMHU Pe3yJbTaTOB BOCIHUTAHUS,
p €aTu3aluIo P HOPUTETa BOCIUTAHUS B YUEOHOM AESITENbHOCTH;

- P UBJICYECHUE BHUMAHUS 00YYarONINXCS K IEHHOCTHOMY aCHEeKTy U3y4yaeMbIX Ha
ypOKax TMpEAMETOB, SBICHWA W COOBITHI, WHHIIMHPOBAHHUE OOCYXICHUA,
BBICKA3bIBAHUI CBOEr0 MHEHWMSI, BBIPAaOOTKH CBOETO JTUYHOCTHOTO OTHOIICHUS K
U3Y4aeMbIM COOBITHSIM, IBJICHUSIM, JIIIAM;

- TPUMEHEHUE MHTEPaKTHBHBIX (opM yueOHON pabOThl — WHTEIIEKTYaJIbHBIX,
CTUMYJIUP YIOUIMX MO3HABATEIbHYI0 MOTUBALIMIO, UTPOBBIX METOJIUK, AUCKYCCHH,
JAIOIINX BO3MOYKHOCTh MPHUOOPECTH OMBIT BEACHUSI KOHCTPYKTUBHOTO JUAJIOra;
TP YIIIOBOH pabOThI, KOTOP ast YUHUT CTP OUTh OTHOIIICHUS U IEUCTBOBATh B KOMAHJIE,
CIIOCOOCTBYET Pa3BUTHUIO KP UTHUECKOTO MBITIIICHHUS;

- no0ykaeHue 00yvaromuxcs co0J1r01aTh HOPMbI IOBEICHUS, TPaBUIIa 0OILIEHHS CO
CBEpCTHUKAMHU M TNEIarornyecKuMu paOOTHUKAMH, COOTBETCTBYIOIIUE YKJIaIy
IIKOJIbI, yCTAHOBJIEHHE U OJIJIEP KKY 100pOXKeNaTeIbHOU aTMOC(hEpHI;

- OpraHu3allMl0 HAaCTaBHUYECTBA MOTHBUPOBAHHBIX U  3PYJIHUPOBAHHBIX
o0yuarouwxcs HaJl HEY CIIeBAIOIMMHU OTHOKIIACCHUKaMU, B TOM YHCJIE C 0COOBIMU
00pa3oBaTeNbHBIMH TIOTP €OHOCTSAMH, JAIOMIETO OOYYaIONIUMCS — COIMAIBHO
3HAYMMBIN OTIBIT COTP YIHUUECTBA U B3aUMHO TIOMOIIIH;

- THULIMMP OBaHKE U TIOIJIEPIKKY UCCIEN0BATENIBCKOU e TEIIBHOCTH 00y YarOIIMXCA,
IUIAHUPOBAHWE M BBITIOJIHEHUE WHIUBUAYAIBHBIX M TPYIMOBBIX TP OEKTOB
BOCIIUTATENbHOM HAaMp aBJICHHOCTH.

Pe3ynbTaThl emMHCTBA YUYEOHOW M BOCHHUTATEIBHON JIEATEIBHOCTH OTPa’KECHBI B
paszene paboueil mporpamMMmbl «JIMUHOCTHBIE pe3yJbTaThl U3YUEHUS y4eOHOTO
Kypca «I'eoMeTpusi» Ha yp OBHE OCHOBHOTO 00IIero 00pa3oBaHUs».



COAEPXAHUME OBYUYEHUA
7 KJIACC

Ha4yaJia reomerpun

Hcropusi BOZHUKHOBEHMS W pPa3BUTHA reomeTpud. HavyanbHble MOHATHA
reomerpun. Touka, npsMas, oTpe3ok, Jyd. [loHsTe 00 akcuome, TeOopeMe,
JI0Ka3aTENbCTBE, OTIP €JICTICHHUH.

B3auMHOe pacnosio)keHue ToueK Ha MpAMou. M3MmepeHue IIIMHbBI OTp €3Ka,
pacCTOSTHHE MEXIY TOUKAMHU.

[Tonymnockocts U yrosi. Buabl yrnoB. M3mepeHne BEIWYMH YIJIOB.
BepTukanpHbie u cMexHbIe yribl. [lapannenbHblie U nep neHAUKYISIPHBIE TP SIMBIE.
Paccrostaue ot Touku 110 np ssMoit. buccekrpuca yrna.

Jlomanas. Buael nomansix. Jiinna nomanou. MHoroyroasHuku. Ilep nmerp
MHOTOYTOJIbHHUKA. [IOHATHE O BBINYKJIBIX X HEBBIITY KJIIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHbIE TpEACTaBICHUS O PaBEHCTBE (QUIYp, HX PACHOJIOKECHHH,
CUMMETP UH.

IIp ocrerine noctp oenust. MTHCTp yMEHTBI 11 U3MEP EHUU U IOCTP OCHUM.

TpeyrojbHuKHU

Buapl TpeyrojabHUKOB: OCTPOYTOJBbHBIE, NP SMOYTONbHBIE, TYNOYTOJIbHBIE,
paBHOOeIpeHHbIE, pPaBHOCTOpOHHME. Menuana, OuCCeKTpuUca U BBICOTA
TP €YrOJIbHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbIM M BTOPOM NPU3HAKKM PABEHCIBA
TPEyTroJIbHUKOB. PaBHOOEIpEHHbIE TPEYTOJBHUKHM M HX CBoMcTBa. I[Ipu3Hak
paBHOOEIPEHHOTO TP €yTOJbHUKA. TpeTHii Ip M3HAK paBEHCTBA TP €Y T OJIbHUKOB.

CooTHonIeHUsT MEXAY CTOPOHAMHU U yIJIaMH TpeyrojpHuka. HepaBeHCTBO
TpeyroJibHuKa. Hep aBeHCTBO 0 JJTMHE TOMaHOM.

CummMmerpnusbie purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTp uH. [Iprmepsr
CUMMETP MU B OKP YKAIOILEM MHUP €.

IHapannaenbHbie npsamMbie. CyMMa yrjI0B MHOTOYTOJIBHUKA

[Tap anenbHOCTH P IMBIX, UCTOP UYECKUE CBEIEHMS O ITOcTynate EBkinnaa u o
pousin JIo6aueBCKOT0 B OTKP BITHH HEEBKIIUI0BOM reoMeTpun. CBOMCTBA U TP U3HAKH
napamienbHblXx HpsiMbix. CyMmma YIJIOB TpeyrojbHUKa. BHemHue ynisl
TpeyroysbpHuKa. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIBHHKA U CyMMa BHEIIHUX
YIJI0B BBIIYKJIOTO MHOTOYTOJIbHUKA.

IIpssMoyroabHbIe TPEYTr0JIbHUKH

[Ipr3Haku paBeHCTBA MPSAMOYTONBHBIX TPEYTrOJbHUKOB. llepnennukynsap u
HakJIOHHasi. CBOMCTBO MeIMaHbI NP AMOYI'OJIBHOI'O TP €YTOJIbHUKA, ITP OBEIEHHON K
runotenyse. [Ip AMoyroabHbIN Tp €yTOIBHUK C yIJIoM B 30°.

OkpyxHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHThl OKPY>KHOCTH M Kpyra: LEHIp,
pannyc, IMaMmeTp, Xopa, UX CBOMCTBA. B3auMHOE pacnoioKeHue OKp y>KHOCTHU U
npsamoid. KacarenpHas v cekyas K OKp y>KHOCTU. OKp y>KHOCTb, BIMCAHHAS B yTOJL.
[Ipocreiiime mocTp 0O€HUs C HOMOUIBIO UP KYJISl M IMHEVKHY.

I'eomeTpuveckne MecTa To4eK

[ToHsITHE O TEOMETP MUECKOM MECTE TOUYEK. [[pumep bl reoMeTp HIECKMX MECT
TOYEK Ha INIOCKOCTH. buccekTpuca yria v cep eAMHHBIN NEP IEHAUKYJISP K OTP 3Ky
KaK T€OMETpUYECKne MecTa To4yeK. OmucaHHas OKpYKHOCTb TpEyroJIbHUKA, €€
HEeHTp . MeTo 1 reOMeTp NUECKHUX MECT TOUYEK IIP U P ELIEHUU T€OMETP MUECKUX 3aaY.

IHocTpoeHusi ¢ MIOMOILIBIO HUPKYJISA U JIMHEHKH

Hcropuueckue cenenus. OO0CHOBaHHUS MPOCTEHIINX MOCTPOCHUM, 3Tallbl
341441 Ha IOCTP OCHUS, P CLLIEHUE 327144 HA [IOCTP OCHUE LIUP KYJIEM U IMHENKOM.

8 KVIACC

YerbIpéxyroJbHUKH

[TapannenorpamMM, ero mnpu3HAKKM U cBoicTBa. [IpsMOyrombHUK, pOMO,
KBaJpar, UX NMpU3HAaKu U cBoiictBa. Tpamneuus. PaBHoOenpennas tpaneuus, e€
cBoiictBa u npuzHaku. [Ip smoyronbsHas Tpanenus. Cp eHss TUHUS TP alleLUH.

Cpennsist TuHUS TpEYrojbHUKA. MeTol y/IBOCHHSI MEUaHbl TP EyTroJbHUKA.
Teopema o nep eceueHrnr MEANaH TP €yTroJIbHUKA.

Teopema ®aseca, Teopema O MNPONOPIMOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1151 ip 0U3BOIBHOTO YETHIP EXYTOJIbHHKA.

[{eHnTp aibHO-CUMMETPUYHBIE (PUTYPHI.

IToxoo6me

[Tomobue TpeyronbHUKOB, KoddurumenTr momodus. [Ipu3Hakm momo0us
TpeyrosbHUKOB. [IpuMeHeHne mOmOOUS TPU PEIICHUH TEOMETPHUECKUX M
P aKTUYECKHX 3a/1a4.

IMaomaan

[Torstue o mmomanu. CBo¥CTBAa TUIONMIAfAEed TEOMETPHUUYECKHX (UTYD.
[Ipocreiimue hopMybl s IIIOIIAAM TP €YTOJLHUKA, TapajieiorpaMmma, poMoa u
Tpanemuu. [Imomaau nogo0HbIX puryp. OTHOIIIEHHE ITOIIAACH TP €y TOIHHUKOB .

Teopema Iludaropa

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa mpu pemicHIH
P aKTUYECKHX 3a/1a4.

JJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHMHYC, TAHI'€HC W KOTAHITE€HC OCTPOro yrjia MpsMOYTOJIEHOIO
TpeyrojbHUKa. TpuroHomerpudeckne GyHknuu yriaoB B 30°, 450 u 60
[Ip onopumoHanbHbIE OTP €3KU B TP IMOYT'OJIbHOM TP €YTOJIbHUKE.

YT1Jbl ¥ 4eThIPEXYT0JIbHUKH, CBI3AHHBIE C OKPYKHOCTHIO



BrniucaHHBIE M LIEHTP aJIbHBIE YIJIbL, YTOJI MEXKY KACATENBbHON U XOPAOU. YIIIbI
MEXIy XOpJaMH M CEKylIMMH. BrmcaHHble W ONMCaHHBIE OKpY>KHOCIU
TPEYTrOJbHUKA M 4YEThIPEXYronbHUKU. CBOWCTBA M MPU3HAKU BIMCAHHOIO
YeThIp EXYTroJIbHUKA. B3anMHOE pacrnojokeHue ABYX OKpyxkHocTe. Kacanue
OKpy>kHOcTel. O01I1e KacaTeNbHBIE K ABYM OKP Y>KHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynsl  mpuBeAcHus.  PemieHue
TP EYrOJbHUKOB. TeopemMa KOCMHYCOB M TEOp €Ma CHHY COB. PenieHue rnp akTH4eCKux
3aJ1a4 C MCII0JIb30BAHUEM TEOPEMBI KOCUHY COB M TEOP EMBI CUHY COB. Pelienue 3a1au
F€OMETP UUECKO M ONITUKH.

Tpuronomerpuueckue  Gopmynbl i IUIOWIAAM  TPEYroJbHUKA,
napaienorpamma, pomoOa, Tpaneuun. @opmymna I'epona. dopmyna miomamm
BBIMYKJIOTO YETHIP EXYTOJIbHUKA.

ITonoOue TpeyroJibHUKOB

Xop Al M TO1I00HBIE TP €YTOJIBHUKH B OKP Y>KHOCTH. Teopema o rmp ou3Be1eHUH
OTp €3KOB XOP /I, TEOP EMBI O ITP OM3BEIEHUH OTPE3KOB CEKYIMX, TEOpPEMA O KBaJIpaTe
KacatenbHOU. [[puMeHeHne np v p eleHn reoOMeTp MUECKUX 3a11a4. Teop eMbl UeBbl
1 Menenas. [lonstue o romoreTum.

Mertoa KOOpAMHAT

YpaBHeHUE NpsAMON Ha MIOCKOCTH. YTI0BOU KOIPPUIIMEHT U CBOOOIHBIMI
YJI€H, UX TeoMeTpHu4YecKuil cMbica. [lapamienbHOCTh W MepEHAUKYJIISIPHOCTh
P AIMBIX (dep €3 yri1oBoi KoddpumueHr).

YpaBHeHUE OKp Y’)KHOCTH. Haxox1eHre nep eCe4eHni OKPyKHOCTEU U TP SIMBIX
B KoopauHarax. Popmynia paccTtossHUs OT TOYKM 10 mnpsmou. I[lnomanp
napaJsuieJiorpaMMa B KOOpJMHATaxX, MOHATHE 00 OPHUEHTHUPOBAHHOW IUTOIIA]IH.
[IpuMeHeHre MeTo1a KOOP IMHAT B P AKTUKO -OPUEHTUPOBAHHBIX T€OMETP MUECKUX
3a/1a4yax.

BexkTopsl

Bekropsl Ha mi1ockocTH. ClOXKEHUWE W BBIUYMTAHUE BEKTOPOB — IMpaBWiIa
TpEYTOJIbHUKA U MapaJuleJIorpaMMa. Y MHOKEHHE BEKTOpa Ha uucino. KoopanHatel
BeKTOpa. CI0XKEHUE U BBIYUTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa HAa YHUCIO B
Koop auHartax. [IpumeHeHne BekTop 0B B pU3uKe, IIEHTP Macc.

[Tonatue o 6Gasuce (Ha TIOCKOCTH). Pa3nokeHus BEKTOpPOB Mo Oa3ucy.
CxasnsipHOE NP OU3BEJIEHUE BEKTOPOB, FT€OMETPHUUYECKUI CMBICI U BbIPA’KEHUE B
JEeKapTOBBIX KoopAuHartax. JUCTpuOYTHBHOCTh CKaJISIPHOTO TP OU3BEACHYSL
CkansipHoe Tnpowu3BeAcHWE U MpoenupoBaHue. [IpuUMeHeHHe CKaJaspHOTO



IIPOM3BEICHUSA BEKTOPOB JUIA HAXOXAEHUA [JJIUH M yrioB. Pemenune
reOMETP MYECKUX 3a1a4 C IIOMOIIBIO CKASAPHOTIO 1P OU3BEACHUS.

JJJIMHA OKPYKHOCTH M IUIOINAAbL Kpyra

IIpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTH. | pasycHas v p aguaHHas
Mepa yrja, BBIYMCIECHHE JUIMH Ayl OKpyxHocred. [lmomans kpyra, cekropa,
cermenTa. Mcropuueckue cBeieHHnst 00 U3Mep €HUHU JTUHBI OKPYKHOCTH U TUTOIIAAN
Kpyra.

JIBU2KEeHM S IJI0CKOCTH

[entpanbHas cummerpusi. LlenTpanbHo-cummeTpuunbie Gurypsl. [ToBopor.
OceBass cummerpusi. OUrypsl, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[Tap annenbHbIN IEP EHOC.

[TonsiTue nBukeHuss U ero cBoicTtBa. PamenctBo ¢uryp. IlposiBnenus
CUMMETPHUHM B MNPHUPOJE, KUBOIMCH, CKYJBIType, apxurekrype. Kommozwmmm
JBIKEHUH (Tp ocTeliue np uMep bl). [IpuMeHeHne B reoMeTp HYeCcKuX 3a1auax.



IHJNTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O ObPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS IIPOTPAMMBI [0 MAaTEMATHKE
Xap aKTepU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUSA

MPOSIBIICHUEM MWHTEpECa K TNPOIUIOMY H HACTOSIIEMY P OCCUUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K JOCTHXKCHHSIM  POCCHICKHX
MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOW ILIKOJBI, K MCIIOJb30BAHUIO ITUX
JOCTKEHUH B Ip yTUX HAyKax U Np MKIaJaHbIX chepax;

2) rpaskIaHCKOr0 U 1y XOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBITIOJIHEHUIO 00513aHHOCTEHN I'p aKIaHWHA U P €aJIU3allU €T0
npaB, MPEICTaBICHHUEM O MaTeMaTHYECKHMX OCHOBaX (PYHKIIMOHHUP OBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBJICHUI, MPOIEyp IPaxIaHCKOTO 00IIecTBa (Hamp uMep,
BBIOOP b, OIIPOCHI ), TOTOBHOCTBHIO K 00CY X ACHHUIO STUYECKHUX TP 00JIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHH HAyKH, OCO3HAHUEM BAKHOCTH
MOP aJIbHO-3TUYECKUX TP UHIUIIOB B A€ATENBHOCTH YYEHOTO;

3) TPy10BOT0 BOCIUTAHUS:

YCTAHOBKOW Ha AaKTHMBHOE YyYacThE€ B PEUICHWH NPAKTUYECKUX 3a7ady
MaTeMaTUYECKOM HaIMpaBJI€HHOCTH, OCO3HAHMEM BA’KHOCTM MAaTEMATHYECKOIO
oOpa3zoBaHusl HA MPOTSIKEHUH BCEW KM3HU IJISI YCIEIIHOM TP odeccHoHaTbHON
NESITEIbHOCT M Pa3BUTUEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BBHIOOPOM U
MOCTP OEHUEM MHANBUY aJIbHOW TP AEKTOPUU 00P a30BaHUS U )KU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEP ECOB U 0OIIECTBEHHBIX IOTP €OHOCTEN;

4) 3cTeTHYEeCKOIr0 BOCIIMTAHUS:

CIIOCOOHOCTHIO K 3MOLMOHATBHOMY M  3CTETHYECKOMY  BOCIHP USTUIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlau, peHICHUM, pacCy IACHU, YMEHUIO BHJETH
MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B HCKY CCTBE;

S) ueHHOCTEH HAYYHOTI O TO3HAHUS:

OpPHMEHTAIlMEN B JCATEIBHOCTM HAa COBPEMEHHYK) CHUCTEMY Hay4HBIX
Ip €ACTaBIIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA YEIOBEKa, [P UP OJIbI U
oOlecTBa, MOHUMaHUEM MaTEMaTHYECKON HAayKu Kak chepbl deloBeYecKon
JEATEIbHOCTH, TANIOB €€ Pa3BUTUA U 3HAYUMOCTH I Pa3BUTHs LUBUIN3ALWH,
OBJIAJICHUEM SA3BIKOM MATEMATUKU U MaTEMATHYECKON KYJIbTYPOU KaK Cp€ACTBOM
IIO3HAHMS MUPa, OBJIAICHUEM HABBIKAMU HCCIIE0BATEIILCKOM NESTEIILHOCTH;

6) ¢usuyeckoro BocnuTaHus, GOpMUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0/1ar ONOJIyYH:



FOTOBHOCTHIO NPHUMEHSATh MATEMATHUECKUE 3HAHWS B MHTEPECaAX CBOEIO
3I0pOBbsl, BEAEHUS  3J0pOBOro oOpa3za KU3HU (310pOBOE  IUTAHHUE,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUA M OTAbIXa, peEryispHas Quanyeckas
aKTUBHOCTB ), CPOP MUPOBAHHOCTHIO HABBIKA PE(IICKCUH, TP U3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO %K€ Mp aBa AP yroro 4esI0BeKa;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUSA:

Op UEHTALlMEN Ha P UMEHEHHE MaTEMAaTUY€CKUX 3HAHUM JIJ14 p ellIeHU 33134 B
00JIaCTH COXPaHHOCTHU OKp yKarollen cp e/ibl, INIAHUPOBAHUS IOCTYIIKOB U OLICHKU
UX BO3MOXKHBIX MTOCIIEICTBUMN JIJIsI OKPY>KAIOLIEH Cp €/1bl, 0CO3HAHUEM IJI00AIBHOTO
XapakTepa dKOJIOTUUECKUX P 00JIEM U Iy TEH UX P ClICHNUS;

8) apanTanyu K U3MEHSIOIUMCH YCJI0BUAM COUMAJILHON M PP OIHOI
cpenbl:

TFOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMpEAeNEHHOCTH, MOBBIIICHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yep €3 NP aKTUUECKYI0 ACSITENbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Y APYTHUX JIIOACH, MpHUOoOpeTaTh B COBMECTHON N1€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMH U3 OTIbITA JP YTHUX;

HEO0OXOIMMOCThIO B (JOP MUPOBAHUHU HOBBIX 3HAHUH, (OPMYJTUPOBAThH UIEH,
MOHSTHUS, TUTIOTE3BI 00 00BEKTAX U SBJICHUSIX, B TOM UYHCIIE paHee HEM3BECTHBIX,
OCO3HAaBaTh Ae(PUIIUTHI COOCTBEHHBIX 3HAHUNA U KOMIIETEHTHOCTEH, TUIAaHUPOBATH
CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTyaluio, BOCIPHUHUMATh
CTPECCOBYIO CUTYallMI0 KakK BBI30B, TPEOYIOUIMA KOHTPMEpP, KOPPEKTUPOBATH
pUHUMAEMbI€ PElICHUsI U JeiCTBUs, (GOPMYJIUPOBATH U OIECHUBATh PUCKU U
NOCIIEACTBUSA, (POP MUPOBATH OIIBIT.

METANPE/IMETHBIE PE3YJ/IbTATbBI

B pe3ynbTare ocBOEHUsI TIp OTpaMMBbI IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
ob1ero oopa3oBanus y 00ydJaromerocs 0yayT chop MUpOBaHBI MeTaNpeIMeTHbIE
pe3yJbTaThl, Xap aKTePU3YIOIIUECS OBJIAJICHUEM YHUBEP CaTbHBIMU
NO3HABATCIbHBIMA  JCHCTBUSMH,  YHUBEPCAJIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMHU M YHUBEP CaJIbHBIMH P €Ty JIITUBHBIMHU JCHCTBUSMU.

ITo3naBaTe/IbHbIEC YHUBEPCAJIbHbIE yUeOHbIE el CTBUSA
ba3oBble Tornyeckue aeiicTBus:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MaTEMaTH4ECKUX
OOBEKTOB, TIOHATHUN, OTHOIICHUWA MEXAYy TMOHATUAMH, (POpMyJIUpoOBaTH
OTIp €/IeTICHUS TTOHATHUM, yCTAaHABIUBATh CYIIECTBEHHBIN NP U3HAK KJIaCCU(UKAITUY,
OCHOBaHMUS Jj1s1 0000IIEHUS U Cp aBHEHUS, KP UTEPUH TP OBOAUMOTI0 aHAJIN34;



BOCIpUHUMATh, (QOpPMYJIMpOBaTh U  MPEOOPa3OBBIBATH  CYXKICHHUS:
yTBEP IUTEIbHBIC M OTP UIIATeIIbHBIC, CANHUIHBIC, YACTHBIC U 00IITHE, YCITOBHBIC;

BBISIBIIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TP OTHBOP EUHSI
B (hakTax, JAHHBIX, HAOIIOACHUIX M YTBEP KICHUSAX, MPEAJIaraTh KpUTEP UU JIIsI
BBISIBJIICHHS 3aKOHOMEPHOCTEH U TP OTHBOP U HIA;

JenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX M
WHIYKTUBHBIX YMO3aKIFOUSHUH, YMO3aKIFOUSHHH IT0 aHAJIOTHUH;

pa30upars 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEP KIACHUN (TIPSIMBIE U OT
P OTUBHOTO), MPOBOJUTH CAMOCTOSITEILHO J0KA3aTEIbCTBA MAaTEeMaTUYECKUX
(daKkTOB, BBICTpAWBATh apTyMECHTAIIUIO, TP UBOAUTH MPHUMEPHI M KOHTP ITPUMEPHI,
NPHUMEHATh METOJ MaTeMaTHYCCKOW WHIYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CIOCOO pelleHuss y4eOHOM 3ajJauu (CpaBHUBATh HECKOJIBKO
Bap MAHTOB P IICHUS, BRIOUpATh HAKO0JIee TIOIX OISIIIUH C y9ETOM CaMOCTOSITETBHO
BBIJICIICHHBIX KP UTCP HIEB).

ba3oBble ucciienoBaTeIbCKHE 1€HCTBHSA

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEAOBATENbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMyIupoBaTE  BOMPOCH, (UKCUPYIONIME MPOTHUBOpEYMe,  IMpoliemy,
CaMOCTOSITENIbHO yCTAHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y,
apTyMEHTHPOBATh CBOO MTO3HIINIO, MHEHHE;

NPOBOJWTh IO CaMOCTOSITEILHO COCTaBJICHHOMY IDIAHY OKCIIEp UMEHT,
UCCIIEIOBAHUE IO YCTAHOBIIGHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa,
3aBUCHUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSATEIBHO (POpMYIHPOBaTh 00OOIIECHNUS W BBIBOBI 1O pe3yIbTaTaM
NpOBEACHHOTO  HAOJIONEHUS, WCCIENOBAaHMs, OJKCIIEPUMEHTa, OIICHUBATh
JIOCTOBEP HOCTH MOJTyYEHHBIX P €3yJITATOB, BHIBOIOB M 0000IIIEHUH;

NP OTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOIECCa, a TAaKKE BBIJIBUTATH
TP €TIOI0KEHUS O €TO PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanueii:

BBISIBJISITh HEAOCTATOYHOCTh U HU30BITOYHOCTH WHGOPMAIUHU, JaHHBIX,
HEOOXOTMMBIX JIJIS P CIICHUS 3a/1a4H;

BBIOMpATh, AaHAJM3UPOBATh, CHCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
UHOOP MAITHIO P a3 TUIHBIX BUAOB U (DOPM TP €ICTABICHNS,

BEIOMpaTh (GopMy TMpeAcTaBIeHHS HWHPOpMAIMM W  WLIFOCTP UPOBATH
pelIaemMbie 3aJ1a91 CXeMaMHt, TuarpaMMaMu, THOU T'p aQUKO# 1 UX KOMOWHAIIUSMY,

OIICHUBATh HaJEKHOCTh MH(POpMAIMU TTO KP UTEP UM, TIP €AJI0KEHHBIM WIIH
copMyIUpOBAHHBIM CAMOCTOSATENHHO.

KoMMmyHuKaTHBHBIE YHUBEP CAJIbHbIE Y4eOHbIE 1efiCTBHUS:



BOCIIP MHUMATh U ()OP MYJIUPOBATh Cy K/I€HUS B COOTBETCTBUU C YCIOBUAMU U
LEJISIMU OOILIEHHUS, SICHO, TOYHO, TP aMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B Y CTHBIX
U TUChbMEHHBIX TEKCTax, JaBaTh IMOSICHEHUS MO XOJAY pEILIEeHUs 3ajaaui,
KOMMEHTHUP OBaTh IOy YEHHBIH p €3y JIbTaT;

B X0J€ 00CYy>X/IeHHUs 3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOjeMbl, pelmaeMol 3ajadyu, BbICKA3bIBaTh WJICH, HAIIEJIECHHBbIE Ha IOUCK
pEIlIEeHUs, COMOCTaBIISATh CBOU CYXACHHS C CYXKIECHUSMU JPYTUX YYAaCTHUKOB
nuanora, oOHapyXMBaTh pa3jidyle U CXOJICTBO MO3UIIMMA, B KOPPEKTHOU dopme
(GbopMyJIMPOBATH PA3HOIIIACK S, CBOU BO3PAKEHHUS;

P €ICTaBIATh P €3YJIbTAThI PEILICHUS 3a/1a4M, SKCIIEP UMEHTA, UCCIEI0BaHus,
NPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (POpMaAT BBICTYIUIEHHS C Y4€TOM 3ajad
P €3EHTAIMN U OCOOEHHOCTEN ay AUTOPUH;

NOHUMATh U HCIOJIb30BATh NP EUMYIIECTBA KOMAHIHON U MHAUBUY AJIbHOM
paboThl Mpu peneHu y4yeOHBIX MaTeMaTHUYecKuX 3ajad, MPUHUMATh LENb
COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPTAHM3AIUI0 COBMECTHOU pPaboThI,
pacnpenensars BUAbl padoT, 10roBapuBaThes, 00CYKIaTh MPOLECC U pe3yJIbTar
paboThl, 00001TIaTh MHEHUS HECKOJILKHUX JIFOJICH;

y4acTBOBaTh B I'PYyNMNOBBIX popMax paboThl (00CyKaeHUs,, 0OMEH MHEHH,
«MO3TOBBIE ITYPMbD» U HHBIE); BHITIOJIHATH CBOIO YaCTh pa00Thl MU KOOPAUHUPOBATH
CBOM JICUCTBUSA C JIp yTUMU YJIEHAMHU KOMaH/Ibl, OLICHUBATh KAYECTBO Pe3yJbTaTa 1
KaueCTBO CBOET0 BKJIaJ1a B OOIIHIA P €3yabTaT MO KPp UTEPHSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMH B3aUMOICHCTBHSI.

PeryasiTuBHBIC YHUBEpPcaJIbHbIe yUYeOHbIe 1€l CTBUSA
Camoopranusanus:

BBISIBJISITH TP OOJIEMBI 1JIsI PELICHUS! B JKU3HEHHBIX U YUEOHBIX CUTYyalusX,
Op UEHTUPOBATHCS B P A3JIMUHBIX MOIX0AaX P UHATHS P CILIEHUH (MHIUBU1Y JIbHOE,
IpYIIOBOE);

CaMOCTOSITENIBHO COCTaBIISITh IJIaH, aJITOPUTM peElIeHUs 3aJayu (WUId €ro
4acTh), BBIOMpATh CHOCOO peleHus ¢ Y4YETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTryMEHTUPOBaTb U KOPPEKTUPOBATh Bap UAHTHI
pelieHuii ¢ yuéroM HOBOM HHGOP MaALUH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTELJICKT:

BJIAJI€Th CII0COOAMM CaMOIIp OBEPKH, CAMOKOHTPOJIS Ip OLlecca U P e3yJibTaTa
pellIeHns MaTEMAaTHYECKOM 3a/Jaul, CAMOMOTHUBALIMHU U P €peKkcuu;

TP €IBUAETh TP YAHOCTH, KOTOP bIE MOTYT BO3HUKHYTh ITPH P CLICHUU 3a/a4H,
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB,
HaWJIEHHBIX OLIMOOK, BBISIBICHHBIX TP YAHOCTEH;



OLICHUBATh COOTBETCTBUE PE3yJbTaTa ACATEINbHOCTU IOCTABICHHOM LEIH U
YCIOBUSIM, OOBSICHATh IIP MU UHBI TOCTUKEHUSI MJIW HEJOCTHKEHUS LI, HAXOAUTh
OIIHNOKY, 1aBaTh OLIEHKY [P HOOPETEHHOMY OIIBITY;

BbIpaXkaTh 3MOLMM MPU U3YUEHUH MATEMaTHUYECKHMX OOBEKTOB M (DAKTOB,
JlaBaTh SMOLMOHAJIbHYIO OLIEHKY P CIICHUS 3a/1a4H.

INPEAMETHBIE PE3YJIbTATHBI

K kxonIty o0yuenus B 7 kiaacce 0Oydaromuics MOJYYUT CIEAY FOLITHE TP €AMETHBIC
pE3yNbTaThL

Pacno3HaBarh u3y4eHHBIE TEOMETpUYECKHE (QUTYpBI, OMNPEHensTh HuX
B3aMMHOE€ pacrojoKeHne, n300paxarb reoMeTpu4eckue (QUrypbl, BBHIOJIHSITH
YEPTEKHU 10 YCIOBUIO 3aJ1auu. I3MepsTh TMHENHBIE U YTI0BbIE BEIMYHUHBI. Pemars
3a]1a4y Ha BBIYUCIICHUE IJTUH OTP €3KOB U BEJIMYHMH YTJIOB.

JlenaTh MPpUKUAKY U OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH TP EIMETOB B
peanbHON KWU3HHU, Pa3MEpPOB MPUPOIHBIX 00BEKTOB. Paznnuars pasMepsl 3TUX
00BEKTOB IO TIOP SIAKY BETUIHHBI.

CTpouTh 4yep TEXHU K FEOMETP MUECKUM 3a/1a4aM.

[Tonp30BaTbCsl TpPU3HAKAMH pPaBEHCTBA TPEYTOJBHUKOB, MCIOJIb30BaTh
P U3HAKH U CBOMCTBA P aBHOOEIPEHHBIX TP €YTOJIBHUKOB P U P €IITEHUH 3a/1aY.

[IpoBOAUTE JIOTUYECKUE PACCYKICHUS C UCIOJIb30BAHUEM I'€OMETP MU ECKUX
TEOP EM.

[Tonp30BaThCsl MpPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TP EYTrOJIBHUKOB,
CBOMCTBOM MEIMAHBI, P OBEIEHHOM K TUIIOTEHY3€ P SIMOYTOJILHOI'O TPEYTOJIbHUKA,
B P CIIICHUY T€OMETP MUECKUX 3a/1au.

OmnpenensaTs nap auieaIbHOCTH P SIMBIX C IOMOIIBIO YTIIOB, KOTOPHIE 00pa3yer
c HUMU cekymasi. OnpenensaTe nap auielbHOCTh MPAMBIX C IOMOIIBIO P aBEHCTBA
PACCTOSHUN OT TOYEK OJTHOM P AMOU A0 TOUEK P YT OH P IMOM.

PemraTte 3a1a4m Ha KiteTyaTou Oymare.

[1p 0BOAWTE BEIYMCIICHUS M HAX OUTh YUCIIOBBIE U Oy KBEHHBIC 3HAUCHUS YTJIOB
B F€OMETPHMUYECKUX 3aJ]a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MPHU TEPECCUCHUH IBYX
nap aJuleNbHBIX NP AMBIX CEKylIel. PelaTe npakTHYecKue 3a1aur Ha HaX0KJICHUEe
YIJIO0B.

Bnaners monsatuem reomerpudeckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPHCY YTJia U Cep eIMHHBIN Mep MeHIUKYJIISP K OTP €3Ky KaK TEOMETP MU eCKHe
MecTa To4ek. [Tonb30BaThCs MOHITHEM reoMeTp nueckoro Mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETP MUECKUX YTBEPKIACHUMN U P U P CILIEHUHU 3a]1a4.



PopMyJIMPOBATH OINP EAEIECHUS OKPYKHOCTU U Kpyra, XOpJbpl U Auamerpa
OKp yKHOCTH, YBEP €HHO BJIaJIETh UX CBOMCTBAMU. Y METh J10Ka3bIBaTh U [P UMEHSITH
9TU CBOMCTBA IIPU P CLLIEHUY 3a]1aY.

Brnaners moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY)KHOCTH, YMEThH
HaXOJUTh €€ LIeHTp . JloKa3bpIBaTh U UCIIOIb30BATH (PAKTHI O TOM, YTO OUCCEKTP UChI
YIJI0B TP €yrOJIbHUKA I1EP ECEKAXOTC B OJTHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC
Iep NEHIUKYJISPBI K CTOP OHAM TP €yTOJIBHUKA I1EP ECEKAFOTCS B OJHOM TOUKE.

Brnaners noHsATHEM KacaTelnbHOM K OKP Y>KHOCTH, [10JIb30BATHCA TEOP EMOM O
Iep NEHAUKYIIPHOCTU KacaTeIbHOM U pajuyca, P OBEAEHHOIO K TOYKE KaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KaCATEIbHBIX K OKP Y>KHOCTH, IIP OBEAEHHBIX U3
OJJHOW TOYKH, Y NP UMEHSATH 3TO B P CLLIEHUM TEOMETP NYECKUX 3a1a4.

Jloka3piBaTh M MNPUMEHATH IPOCTEUIINE TE€OMETPUYECKUE HEPaBEHCTBA,
ITIOHUMATb UX IP AKTUYECKUN CMBICII.

IIp oBOAUTE OCHOBHBIE T€OMETP UUECKME MOCTP OCHUS C IIOMOLIBIO HUP KYJIS U
JIMHEWKHU.

K xoniry o0y4enus B 8 kiiacce 00yqaronmiics HOJY4HT CIEAYIOIIME P €IMETHbBIC
pEe3yIbTaThL

Pacno3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTBHI,
M0JIb30BaThCsl UX CBOMCTBAMU IPH PELIECHUU M€OMETp MUECKUX 3aaad. Pazmmuarts
IpU3HAKHU U CBOMCTBA MapajjenorpaMmma, pomOa u np sMOyroJIbHHUKA, JOKa3bIBATh
UX U YBEPEHHO TP UMEHSTH TP U P €LLIEHUN T€OMETP MUECKUX 3a]1a4.

Hcnonp30BaTh CBOMCTBA TOUKH NIEP ECEUEHUSI MEIMAH TP €yTOJIbHUKA (LIEHTpa
Macc) B pEILIEHNH 3a4a4.

Bragers noHsTHEM Cp €IHEHN JIMHUU TPEYT OJIbHUKA U TP alleL[UH, IPUMEHSTH NX
CBOIICTBa NP U p ELICHUH F€OMETP MUECKUX 3a]1a4. Mcnonb3oBars Teop emy daneca u
TEOpEMY O NPONOPLHOHAIBHBIX OTpPE3KaX, MPUMEHATh HUX IS P elIeHUs
P AaKTUYECKHX 3a]1a4.

Pacno3HaBarh 1IEHTpaabHO-CUMMETPUYHBIE (PUTYpPBl M HUCHOJb30BaTh HX
CBOMCTBA ITPH p ELICHUU 3a1a4.

Brnagerb moHATUSMH MOJ00US TPEYTOJBHUKOB, KO3(PQuieHTa noaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MO100HBIX TP €yToJIbHUKOB. IMETH Mp e1cTaBieHue 0
npeoOpa3zoBaHuu noa00us U 0 NoA00HbBIX Qurypax. [loyb30BaThCs P U3HAKAMHU
no00UsI TPEYTrOJIbHUKOB MPU pEHICHUH T'eOMeTp uuecKux 3aaad. /loka3biBarth u
P UMEHATb OTHOILIEHHUS TP ONOPLMOHAIILHOCTH B P IMOYTOJIBHBIX TP €yT0JIbHUKAX.
[TpumensaTh nog00MeE B [P aKTUYECKUX 3a/1a4ax.

BeiBoguTth W HWCHONIB30BaTh TpocTeiiue (GOopMysabl s IIOMIAAU
Tp €yTroJIbHHMKA, Tap ajuiesiorpaMmma, pomoa u Tpaneuu. Berauciusts (p a3JIu4HbIMU
cnocobamMu) IUIOIIA[b TPEYTrOJbHUKA M IUIOLIAJM MHOTOYTOJbHBIX (Quryp
(Monp3ysch, TI€ HEOOXOAMMO, KAJIbKYJSTOPOM). 3HATHh OTHOLICHHUE IUIOLIAIEH



no00HBIX (PUTYp W MPUMEHSATH NPU pelieHud 3a1ad. [I[puMeHsTh noaydyeHHble
YMEHUS B [P aKTUYECKUX 3a/1a4ax.

[Tonb3oBatbecst Teopemoit Iludaropa ans pemieHuss TE€OMETPUUECKUX U
P AaKTUYECKUX 3a/1a4. CTPOUTh MaTEMATHUECKY IO MOJIENb B IIP aKTUYECKUX 3a/1a4aX,
CaAMOCTOSITENBHO JIENaTh YepP TEK U HAXOIUTh COOTBETCTBY FOILIUE JITTUHBI.

Brnagerb nNOHSATHEM BIMCAHHOTO W UEHTPAJbHOIO yria, yria MEXIy
KacaTeJIbHOM U XOP10i, ONMCAaHHOW U BIUCAHHOW OKPY>KHOCTH TP EYTrOJbHUKA U
YeThIp EXYTOJbHUKA, TP UMEHSTh UX CBOMCTBA NP U p EICHUH 3a]1a4.

[IpumeHsTh MOy4YeHHbIC 3HAHUS Ha MPaKTUKE — CTPOUTh MaTEMaTUUYECKHUE
MOJEIH JJ1s1 3a/1a4 P €TbHOM AKU3HU U TP OBOAUTH COOTBETCTBY IOILIME BHIYMCIICHUS
C NpPHUMEHEHUEM NOoA00MS M TPUTrOHOMETPUHU (MOJIB3YSCh, Ie HEOOXO0HMO,
KaJIbKYJISITOPOM).

K xoHIy 00yuenus B 9 ki1acce 00yuarommics moay T Cliey FOUIUe [P €M ETHbIE
pe3yabTaThl:

3HaTh TpUTOHOMETpHUUYECKUE QYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJAUTh C X
NOMOIIBIO Pa3JIMYHBIE JIEMEHTHl MPSAMOYTOJBHOTO TPEYTOJbHUKA («peElIeHUe
P IMOYTOJIBHBIX TP €yTOIbHUKOBY). HaxoAUTh (C TOMOIIBIO KAIBKYJISTOPA ) IJTUHBI
Y YTJIBI 1151 HETAOJIMYHBIX 3HAUECHUM.

[Tonp3oBathbes popMyiaMu P UBEACHUS 1 OCHOBHBIM TP UITOHOMETPHUYECKIM
TOXIECTBOM JUISI HAaXOXKJIECHHS COOTHOLICHWH MEXAY TpPUTOHOMETPHUYECKUMU
BEJIMYMHAMMU.

Jloka3pIBaTh TEOpEMY CHHYCOB M TEOPEMY KOCHHYCOB, IIPUMEHATh UX IS
HAXO0XJACHUS Pa3IUYHbIX DIIEMEHTOB TP €yrOJbHUKA («p EHIEHUE TP €YyTOJIbHUKOBY),
IIPU PELICHUHA IeOMETPUYECKUX 3aaad. [I[puMeHATh MOJydeHHbIE 3HAHUA TIPU
pELIEHNH TP AKTUYECKUX 3a1a4.

IIpuMeHATH Tp UTOHOMETPHUIO B 3a/1a4axX HA HaX 0K ECHUE 1011, BEIBOUTH
U BIIaJIeTh TPUTOHOMETPUYECKUMU (OpMyJiaMu I IUIOIIAAU TP EyroJbHUKA,
napaJsuiesorpamMmma, poM0a, Tpaneuuu, BbIBOJUTh U TP UMEHITH popMyity ['epoHa u
(bopMyJTy 115 IUTOIIAM BBIITY KJIOTO YETHIP EXYTOJIbHUKA.

Nwmers ipencraBiieHue 0 TOMOTETUH, [P UMEHSATH B ITP AKTUYECKUX CUTY ALIHSX.

Hcnonp3oBaTte Teop eMbl YeBbl 1 MeHenast npu p eeHnH 3a1a4.

Hcnonp30BaTe TEOpeMbl O BIMCAHHBIX YyIJlaX, yIJaXx MEXAYy XOpAaMu
(CekyIMMu) U yTiie MeXAY KacaTeIbHOU U XOp JOW P U P €ILIEHUU T€OMETP MUECKHX
3a1a4. Jloka3pIBaTh U NPUMEHATh TEOPEMBI O NP OU3BEACHUU OTPE3KOB XOPJ, O
IIP OU3BEACHUM OTPE3KOB CEKYILLMX, O KBaJIP aTe KacaTeIbHOM.

Brnagerb moHsTHEM KOOpJMHAT HAa IUIOCKOCTH, PaboOTaTh C ypaBHEHUEM
OpsIMOM Ha IUIOCKOCTH. Bnajners MNOHATUAMM YIJI0BOro Kosg¢uuueHta u
CBOOOJIHOTO YJjieHa, MOHUMATh WX T'E€OMETPHUYECKHA CMBICI U CBSI3b YIJIOBOIO
ko3¢ duireHTa ¢ Bo3pacTraHreM U yObIBaHUEM JIMHEMHON (yHKIIUU. YMETH P ellath



METOJOM  KOOpJMHAT  3aJla4yd, CBSA3aHHbIE C  NApPaJUICIBHOCTBIO U
Nep NEHAUKYISPHOCTBIO MPSMBIX, MIEPECCUCHUEM MPSMbIX, HAXOXKICHUEM TOUYEK
TIEp €CEUECHUSL.

BriBOOWUTP W BlAAeTh ypaBHEHUEM OKPY>KHOCTH. MCmosb30Bare MeToOn
KOOpJMHAT JJI1 HaXOXKJIECHUs IEpEeCCUCHU OKPYKHOCTEM M NpsAMbIX. Biaaers
dbopMyJlaMi pacCTOSIHUA OT TOYKHM 1O MPSIMOM, IJIOLIAJIU MapaijieaorpaMMa B
KOOp/AMHATaX, UMETh TMOHATHE 00 OpHEHTHpPOBaHHOU miuomamu. [lonb3oBatbes
METOJ0M KOOPAUHAT Ha INIOCKOCTH, IPUMEHSTH €T0 TP ¥ PELICHUH T€0OMETPUYECKHX
U TpaKTUYECKuX 3ajad. IIpumeHsATp MeTon KOOpAMHAT B  IPaKTUKO-
Op MEHTHPOBAHHBIX TEOMETPUUYECKUX 3a/1a4ax.

Bnaners nmoHsiTHEM BEKTOpa. YMETh CKJIAJbIBaTh U BBIYUTATH BEKTOPBI,
YMHOKaTh Ha YHCJO, BJIAJAETh NPAaBWIAMM TPEYrOJbHUKA U Mapajuienorpamma.
Bnaners npakTU4ECKUMH MHTEP [P ETALUAMUA BEKTOPOB. YBEPEHHO MOJIb30BATHCH
KOOpJMHATaMU BeKTOpa. Biaaers ClH0XKEHWEM U BBIYMTAHHEM BEKTOPOB,
YMHOKEHHEM BEKTOP a HA YHCIIO B KOOP IMHATAX.

WNwmets npencraBiienue o 6azuce (Ha MmI0CcKocTH). PackiiaapiBaTh BEKTOPHI 110
O0a3zucy. PacknanpiBath BEKTOpBHl CWJI € TMOMOILIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLIEHUH. [IpUMEHSATh MOJIydeHHbIE 3HAHUS B
np ocTelmmx pU3ndecKkux 3aaavax.

Bnaners nmoHsATHEM CKaJApHOIO MpOW3BEAECHUS BEKTOPOB, MOHUMATH €r0
F€OMETP HUECKUI CMBICI X yBEP EHHO MOJIB30BATHCS €0 BHIPAXKEHHUEM B J1IEKAP TOBBIX
KOOpAMHATaX. 3HATh JUCTP UOYTUBHOCTH CKAJISIPHOIO I OU3 BEACHUS U €T0 CBS3b C
npoenupoBaHueM. [IpUMEHATh CKaJIsipHOE NPOU3BEACHUE BEKTOPOB IS
HAaXOXJICHHUS JUIMH W YTJIOB. PemaTth reoMerpuyecKkue 3aJadyd € IMOMOIIbIO
CKaJISIPHOTO IIp OM3BeAeHUS. MICIIOIb30BaTh CKaJSIPHOE TP ON3BEAECHUE BEKTOP OB B
anredpandecKux U GU3NIECKUX 3aadax.

Bnaners NOHATHUAMU P aBUIBHOTO MHOTOYTOJIbHHUKA, JUIMHBI OKP Y>KHOCTH,
JUIAHBI TYTH OKPYKHOCTH U PaJIMAHHON MEP bl yIJ1a, BBIYUCIIATH TUIOIIAAb Kpyra u
ero yacred. [lonnmate cmbici yucna nt. [[puMeHSATH MOTy4YEHHBIE YMEHUA TIPU
pEIIeHNH TPaKTUYECKUX 3aJad. 3HaTh UCTOPHUUYECKHUE CBEIACHHSI 00 HM3MEp CHHU
JJTAHBI OKP YKHOCTH Y TUIOIA I Kp yTa.

HNmers mnpencraBieHue O MNpeoOpPa3oBaHUU IUIOCKOCTH, O JBUKCHUSIX.
Haxonute ocu, UEHTpHl cUMMETpuH GUTYp, IEHTPHI IMOBOPOTA, HAXOIUThH
KOMIIO3HITMH TIP OCTEHITNX TpeoOpazoBaHmid. [IpUMEHSITh IBMKCHHUS TUIOCKOCTH
MIPU p EHICHUU T€OMETP MU ECKHX 3a/1a4.

[Ipr¥MEeHATh MOTyYEHHbIE 3HAHUS HA MPAaKTUKE — CTPOUTh MAaTEMATUYECKUE
MOJEIH JJ1 3a/1a4 P CTBHOM AKU3HH U TIP OBOAUTH COOTBETCTBY FOILIME BHIYNCIIEHUS
C NMpUMEHEHHEeM MoA00US M TPUTOHOMETPUYECKUX (YHKIMHA (MOJIb3YSCh, TIe
HEO0X0AMMO, KaJTbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KoJsmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakrnyeckue
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThbl
pecypcbl
Hauana reomerpun. [Ipocreiimme
1 reoMeTpuYecKre PUTyphbl U KX CBOMCTBA 26 2 1 bubmmorexa LTOK
P P ' https://m.edso0.ru/78c146c4
N3mepenne reoMeTpuyecKux BEIMUNH
Bbu6nunoreka [JOK
2 T 18 1 1
PEYTOIBIHKH https://m.edsoo.ru/78c146¢c4
3 [TapannensHocTs. CyMMa yriioB 14 1 bubnuoteka LIOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
bu6mmoreka [JOK
4 HpsmoyrobHbIE Theyr OB HHKIL 8 L https://m.edsoo.ru/78c146c4
bubmnoreka [IOK
> Teomerputicckue HepapeHCTBa 6 . https://m.edsoo.ru/78c146c4
OxkpyxHoCTb. ['eoMeTprueckre Mecra
6 TO‘Ipe}I; [Toctpoenus CII)'IOMO bIO ITUPKYJISI 19 0 bubmmorexa [IOK
. p HHIbIO TPy https://m.edsoo.ru/78c146¢c4
Y JTMHEHKHU
7 [ToBTOpenue, 0600IIEHNE, 11 1 bubnnoreka [IOK
crcTeMaTH3anus 3HaHUH https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB ITO 102 7 5
IMTPOT'PAMME



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

8 KUIACC

KoauvecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/n P Konrpoabnsie | TlpakTuueckne (mupp )
NpOrpamMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
N bubnuoreka [JOK
1 Herbipexyrompunkn 22 1 https://m.edsoo.ru/a5ch98eb
bu6nunoreka [JOK
2 Monobue 16 L https://m.edsoo.ru/a5ch98eb
bu6mmoreka [JOK
3 Hnomare 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema Ilugaropa u Hauana 18 1 bubnmnoreka LIOK
TPUTOHOMETPUH https://m.edsoo.ru/a5ch98eb
5 VYTi1bl U 4eTBIPEXYTOJIBHUKH, CBSI3aHHBIE C 20 1 bubnmnoreka LIOK
OKpPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpeHue, 00o0IIeHNE, CHCTEMATH3AIUS 10 1 Bbu6munoreka [JOK
3HaHWUHN https://m.edsoo.ru/a5ch98eb
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHBIE
HaunMeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoanusie | Ilpakruueckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Bu6nunoreka [JOK
1 Pewenne TpeyrobunKos 22 1 https://m.edsoo.ru/dddde230
bu6nunoreka [JOK
2 Ionobue Tpeyrombinios 12 1 https://m.edsoo.ru/dddde230
bu6nmoreka [JOK
3 Merox koopauHar 10 1 https://m.edsoo.ru/dddde230
bubmnoreka [IOK
4 Bexrops! 20 1 https://m.edsoo.ru/dddde230
bu6nuoreka [JOK
5 16 1
JUTHHA OKPYHOCTH U IIOMALE KpyTa https://m.edsoo.ru/dddde230
bu6nmoreka [JOK
6 10
Hpmicerus nt0cKoCTH https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 00001IEHUE, 12 1 bubmnoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOI'PAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOU IPOT'PAMMBI

7 KJIACC

Kon
MPOBEPsSIEMOTo
pe3yJbTara

6

IIpoBepsiemble npeaMeTHBbIE Pe3yJdbTATHI 0CBOEHHUSI 0CHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOTO 00111€r0 00pa3oBaHUsA

I'eomerpus

6.1

Pacno3HaBaTth M3ydeHHbIE TI'€OMETPUYECKHE (QUTYPBI, OMPENENATh HX
B3aMMHOE pacloJOXKEeHHEe, H300pakaTh TeoMeTpHUecKue (urypsl,
BBINIOJIHATH YEPTEXKHU 110 YCIOBUIO 3a]1auu. MI3MepsaTh TMHEIHbIE U yTIIOBBIE
BeNMMYMHBI. Pemars 3aJa4 Ha BBIYHUCICHUC JJIWH OTPE3KOB M BCIIWYMH
yTJI0B

6.2

Jenate rpyOyio OLEHKY JMHEWHBIX U YTJIOBBIX BEIMYHUH IPEIMETOB B
peanbHOM KHU3HU, pa3MEpPOB MPUPOTHBIX 00BEKTOB. Paznuuarh pasmepsl
3TUX OOBEKTOB IO MOPSAKY BETUUMHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPUYCCKUM 3a/]la4aM

6.4

ITonb3oBaTbcs NMpHU3HAKAaMU PAaBEHCTBA TPEYIOJbHUKOB, HCIIOJIb30BAaTh
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJBHUKOB MPU PEIICHUN
3ajau

6.5

[TpoBoauThE  JIOTMYECKHE  PACCYXAEHUS C UCIOJIb30BAHUEM
r€OMETPUUECKUX TEOPEM

6.6

ITonp30BaTbcs NMpU3HAKAMM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbBHUKOB,
CBOWMCTBOM MEIMaHbl, MPOBEAEHHOM K THIIOTEHY3€ IPSMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIICHUU T'€OMETPUUYECKUX 3314

6.7

OnpenensT MapajuieIbHOCTh HPSMBIX C MOMOIIBI YTIJIOB, KOTOpbIE
oOpazyer ¢ HuUMH cekymas. Ompenensrs MapayielIbHOCTh MPAMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MNPSMOM [0 TOYEK
JIpYyrou npsMoun

6.8

PemaTh 3a1aun Ha KiieTyaToit Oymare

6.9

[TpoBOINTH BBIUKCICHUSA U HAXOJIUTh YUCIOBbIE U OYKBEHHBIE 3HaUCHUS
YIJIOB B IE€OMETPUYECKUX 3aladaX C MCIOJIIB30BAHUEM CYMMBI YTJIOB
TPEYTOJIbHUKOB M1 MHOT'OyT OJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPH
IIepEeCeYeHNN [JBYX IapajUleJbHBIX HpsAMBIX cekymied. Pemars
IIPAKTUYECKUE 3a/1a4M HA HAXO0XKJICHUE YTIIOB

6.10

Bianets moHsATHEM I€OMETPUYECKOT0 MECTa TOYEK. YMETh OINPEAEIATh
OuCCeKTpUCy yIia M CEepeAMHHBIA MNEpIEeHIUKYIIp K OTPe3Ky Kak
reoMEeTPUYECKHE MECTa TOUEK




6.11

D opMyIMpOBATh OPEAEICHUS OKPYKHOCTH U KPYyTra, XOpAbl U JuaMeTpa
OKPY>KHOCTH, IIOJb30BaTbCd HMX CBOWCTBAMH. YMETb IPUMEHATH 3TH
CBOWCTBA IIPH PEIICHNH 3a]a4

6.12

Brnaaets noHsTHEM OMUCAHHON OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh
HaxoauTh ¢¢ meHTp. [lomp30oBaThesl (aKkTaMu O TOM, YTO OMCCEKTPHCHI
YIJIOB TPEYTOJbHUKA IEPECEKAIOTCA B OOHOM TOYKE, U O TOM, YTO
CepEeAMHHBIC TTEPIIEHIUKYISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCA
B OJIHO# TOUKE

6.13

Bnaaetrs nonsrrueM KkacaTeiabHOM K OKPYKHOCTH, ITOJIB30BATHCS TEOPEMOM
0 MEPIEHANKYIAPHOCTH KACATEIbHON U pasnyca, IPOBEAEHHOTO K TOUKE
KacaHus

6.14

ITonp30BaThCs HpOCTGfIH.IPIMH reOMETPUUICCKUMU HCpaBCHCTBAMHU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

[1poBOIUTH OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHU S C TOMOUIBIO IIUPKYJIS
U JINHEUKU

8 KVIACC

Kon
MPOBEPsSIEMOT0
pe3yJibTara

6

IIpoBepsiemble npeaAMeTHBbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbl OCHOBHOTO 00111€r0 00pa30BaHUsA

I'eomerpus

6.1

Pacno3naBaTe OCHOBHEIC BUAbI ‘IGTI)IpéXYFOJ'II)HI/IKOB, nX DJJICMCECHTHI,
MMOJIB30BAThCS X CBOMCTBAMH IMpH pCIICHU U T'COMCTPHUYICCKUX 3a1aY

6.2

[TpuMeHsTh CBOIICTBA TOUKH MEPECEUECHUS MEIMaH TPEyroJbHUKa (LIEHTpa
Macc) B PELLICHUN 3a7a4

6.3

Bnanerp mnoHsTHEM cpenHEeW JIMHUM TPEYroJibHMKAa M Tpaleluy,
NPUMEHATh WX CBOWCTBA IMpPU PEIICHUU TEOMETPUUYECKUX 3aj1ad.
[Tonb3oBatbest Teopemort daneca M TEOPEMOM O MPOMOPIHOH ATBHBIX
OTpE3Kax, MPUMEHATD UX IS PEIICHUS MPAKTUUYECKHUX 3314

6.4

[IpuMeHAT,  NpU3HAKUM  MOMO0US  TPEYrOJIBHUKOB B  pEUICHUU
reOMETPUYECKUX 3a/1a4

6.5

[Tonp3oBatbest Teopemoii Iludaropa mist permeHus TeOMETPUUECKHUX U
MpakTH4YecKuX 3a/1a4. CTPOUTh MaTEMaTHYECKYIO MOJIENb B I PAKTUUECKHUX
3aJja4ax, CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIIUE
JUIAHBI

6.6

BJ'IaJIeTI) MNOHATUAMHN CHHYCA, KOCHMHYCa MW TaHI'CHCAa OCTpPOro yrijia
MNpAMOYTOJIBHOI'O TPCYrOJIbHUKA. Ilonp30BaThCAd ATUMHU ITOHATHUSIMH JIIsL
peHICHUA NPAKTUYCCKHUX 3a/1a4




6.7

Beruncnars  (pa3nuuHBIME - COCOOAaMHM) IUIOMIAh TPEYrOJIbHUKA U
IUIOMIAAM  MHOTOYTOJIBHBIX (uryp (mosip3ysick, rIjae HeoOXoauMmo,
KaNbKyJIsITopoM). [IpuMeHsTh ModydeHHble YMEHUS B IMPAKTHUUYECKHX
3a/a4ax

6.8

Bragers NOHATHSMM BIIMCAHHOTO U LEHTPAIBHOI'O YIJla, UCIIOJIb30BAThH
TEOpPEMBI O BIIMCAHHBIX yTIJlaX, yIJlax MEKIY XOpAaMu (CEKYILIMMU) U yIJie
MEXly KacaTeJIbHOW U XOpAOH IPU PEIICHUH T'€OMETPU YECKHUX 3a1a4

6.9

Brnagerp MOHSTHEM ONHMCAHHOTO YETHIPEXYTONbHHUKA, TMPUMEHSTH
CBOIMCTBA ONKMCAHHOI'0 YETHIPEXYTOJIbHUKA TPH PELLICHUU 3a]1a4

6.10

[TprMeHsTh OyYeHHbIE 3HAHUSI HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIeNH JUIsl 3a/lad peajbHOW >KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE
BBIYHCIICHHS C TIPUMEHEHUEM MOJ00M M TPUTOHOMETPHH (IT0JIB3YSICh, T1e
HE00X0/IMMO, KaJIbKYJISTOPOM)

9 KUIIACC

Kon
MPOBEPsSIEMOTo
pe3yJbTara

6

HpOBepﬂeMble NPpEeIAMETHDLIC PE3YyJdbTaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’[LHOﬁ nmporpammsbl OCHOBHOTO 06[1161"0 06pa303a}mﬂ

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYEeCKHue (DYHKIMHU OCTPBIX YIJIOB, HAaXOIUTh C HX
MIOMOIIbIO  Pa3IMYHbIE JJIEMEHTHl IMPSIMOYTOJIBHOI'O TPEYroJIbHUKA
(«pemieHuE MPSMOYTOJNBHBIX TPEYTOJBHUKOBY). HaxoauTh (¢ moMoIbo
KaJIbKYJISITOpa) JUTMHBI U YTJIBI [T HeTaOJMYHBIX 3HAYCHU N

6.2

ITonws3oBaThCs (I)OpMYJ'IaMI/I NpUBCACHUA nu OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXIACCTBOM [JId HaxXOXICHHA COOTHOIIICHHH
MCKAY TPUTOHOMETPUUICCKUMHU BCINUYNHAMU

6.3

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB JUI HaXOXKICHUS
pa3UUYHBIX DJIEMEHTOB TPEYIOJIbHUKA («PEIIEHUE TPEYTrOJIbHUKOBY),
MIPUMEHSATH UX IIPU PELIEHUU F€OMETPUYECKUX 3a1a4

6.4

Brnagers moHATHAMH TpeoOpa3oBaHHS MOAOOHS, COOTBETCTBEHHBIX
AJEeMEHTOB TO0A00HBIX ¢uryp. Ilomp3oBaTbes CBOWCTBaMHU MMOJI00MS
MMPON3BOJIBHBIX (1)I/Il"yp, YMETb BBIYUCIIATE JJIMHBI U HAXOAWUTH YTJIBI Y
nonoOubIx ¢uryp. I[lpuMeHars cBoiicTBa Mom00MS B MPAKTHYECKUX
3afadax. YMeTh MPUBOAUTH IPUMEPHI OJOOHBIX QUTYP B OKPY>KaIOLIEM
MHpe

6.5

[Tomp30BaThesi TeOpeMaMH O TPOM3BEACHUHM OTPE3KOB  XOpH, O
MIPOU3BEICHUY OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeIbHOM

6.6

[Tonb30BaTbesi BEKTOpaMu, TOHUMATh UX T€OMETPUUECKUM U (pU3HUECKUit
CMBICJI, TPUMEHSATh UX B PEUICHUH F'€OMETPUUYECKUX U (PU3NYECKHUX 3a/1ad.




[IprMeEHATh CKAISIPHOE IPOU3BEAEHUE BEKTOPOB JJIsl HAXOKICHUS JUIMH U
YIJI0B

6.7

ITonp30BaThCd METOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IMPUMCHATH €ro B
PEIICHU N T'€OMETPUYCCKUX U ITPAKTUYCCKUX 3ada4

6.8

BitageTs NOHATHAMY IPAaBUIIBHOI'O MHOTOYT OJIBHUKA, JUTMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH M PaJUaHHOW MEPBI yIJId, YMETh BBIYUCIATH
IUIOIIAAL Kpyra M ero 4acred. I[IpuMeHATH IMOIydYEeHHBIE yYMEHUS B
MIPAaKTUYECKUX 3a1a4ax

6.9

Haxoautb ocu miaM LEHTPHl CUMMETPUHU (QUTYpP, NPUMEHSTH JABH)KEHUS
IIJIOCKOCTH B IIPOCTEUIINX CITydastx

6.10

ITpuMeHsATh OJTyYeHHbIE 3HaHU S HA IPAKTUKE — CTPOUTHh MAaTEMaTH4YECKUE
MOJENN U 33Jad peajlbHOM JKW3HU U INPOBOJUTH COOTBETCTBYIOIIHUE
BBIYHCIICHHS C TPUMEHEHHUEM MTOI00MSI TPUTOHOMETPUUYECKUX (DYHKITHI
(ToJB3ysICh, T/Ie HEOOXOIMMO, KAIBKYJIATOPOM)




HPOBEPAEMBIE OJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Hauanpnbie nousatus reomerpuu. Todka, mpsiMasi, OTPE30K, Jyd. Yroi. Bumpl
6.1 yrioB. BeprukanbHble M cMexHble yrubl. buccexkrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiiensHOCT M IEPIIEH INKYIIIPHOCTD IPSIMBIX
6.2 Cummetrpuunbie ¢urypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipumepsl
' CUMMETPHUHU B OKPYXKAIOIIEM MUPE
6.3 OCHOBHBIE TOCTPOCHHUSI C TOMOIIBIO IUPKYJIS W JUHEHKU. TpeyroibHUK.
' Bricota, Mmeauana, GuccekTpuca, UX CBOWCTBA
6.4 PaBHOOenpeHHbIE W paBHOCTOPOHHUM  TpeyrojbHUKH. HepaBeHCTBO
' TpPEYroJIbHUKA
6.5 CBoiicTBa M NpU3HAKU PaBHOOEIPEHHOI O TpeyroiabHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBoiicTBa U NpPU3HAKU NapaJIENbHbIX NpsAMbIX. CyMMa YIjoB TpeyroJjbHHUKA.
' BHemnue yrisl TpeyrojipHUKa
[IpsmoyronpHblii  TpeyroapHuk. CBOWCTBO MeIUMaHbl  NPSMOYTOJIBHOTO
6.7 TPEyrojbHUKa, MPOBEAEHHOW K rumoreHyse. IlpusHakm  paBeHCTBa
HIPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIbHUK € YII0M B 30°
HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOW, TeopeMa O OojblieM yriie M OOJbIICH CTOPOHE TpPEyroJNbHUKA.
[lepnenaukymnsp v HaKJIOHHAs
6.9 l'eomerpuueckoe mMecto Touek. buccektpuca yriia U cepelIMHHBIN
' NEPIEHANKYIIAP K OTPE3KYy KaK F€OMETPUYECKHE MECTa TOYEK
6.10 OKpy>KHOCTb ¥ KpyT, XOp/ia U AMaMeTp, UX CBOMCTBA. B3auMHOE pacnosioxxeHne
' OKpYXHOCTHU U npsiMoii. KacarenbHas U cexyIias K OKpyKHOCTH
6.11 OKpyXHOCTb, BIHCaHHas B yroj. BrnucaHHas M omucaHHas OKPYKHOCTH
' TPEYrOJIbHUKA
8 KIIACC
Kon IIpoBepsieMmblii 3J1eMEHT COAEP:KAHUS
6 ['eomeTpust
6.1 Yetpipéxyronpnuku. Ilapamienorpamm, ero npu3Haky 1 CBONCTBA
6.2 [IpsiMoyronpHUK, pOMO, KBaJIpaT, UX MPU3HAKU U CBOWCTBA




6.3 Tpameuus, paBHOOOKasi Tpanemus, e€ CBOWCTBa M Npu3Haku. [IpsmoyronbHas
' Tparnemus
6.4 Meron yasoenus Menuanbl. LleHtpanbHas cumMmerpus. Teopema dDaneca u
' TeopemMa O IMPOIMOPIIMOHAIBHBIX OTPE3KaX
6.5 Cpennue TMHUY TPEYTOJIbHUKA U Tpanenuu. LlenTp mace TpeyroabHuKa
6.6 [Tonobue TpeyronbHUKOB, KodpduuueHnt noxodus. IlpusHaku mogodus
' TpeyroipHUKOB. [IpuMeHeHre nogo0us mpy peleHur MPakTHUYEeCKUX 3a/1a4
6.7 DopMyIibl 1718 MIIOIAAN TPEYTOJIbHUKA, TapajuiesiorpaMmma, poMoa U Tparnenuu
6.8 CpoiictBa momaneil reomerpuyeckux ¢uryp. OTHOLIEHHE IIOLIAAeH
' 000HBIX GUTyp
6.9 Briuucnenue miomnaneil TpeyroJdbHUKOB M MHOT'OYT'OJIBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopembl Iludaropa mnpu pemeHUH
' NPAKTHYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOro yrIJjla MpPSIMOYTOJIBHOI'O TpEyrojbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUTrOHOMETpUYecKre (PyHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble 1 LIEHTpanbHbIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOPIOH. YTJIbI
' MEX]ly XOpAaMU U CEKYIIUMU
6.13 BrnincanHblie 1 onMcaHHbBIC YETHIPEXYT OTBHUKN
6.14 B3aumHoe pacnonoxxeHue 1Byx okpyskHocteil. Kacanue okpysxxHocreit. Oomme
' KacaTeJbHbIE K IBYM OKPY>KHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, taurenc yrioB oT 0 ngo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOecTBO. POPMYJIbI MPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. Pemienue
' MPaKTUYECKUX 3aJ]au C UCIOJIB30BaHNEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue momodus. [Tomo6me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o mpou3BeneHUH OTPE3KOB XOP[, TEOPEMBbI O MPOU3BEACHHUH OTPE3KOB
' CEeKYIlUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop, mnHa (MOAysb) BEKTOpa, COHANPaBICHHBIE BEKTOPHI, TPOTUBOIOIOKHO
6.5 HalpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' olepaluy Haj BEKTOpaMHu. PaznoxeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopnunatel BekTopa. CkalsipHOE NPOU3BEICHUE BEKTOPOB, NPUMEHEHUE IS

06 HAXO0X/JCHUS [UTUH U yIJIOB
JlekapToBBl KOOPAMHATHI Ha TUIOCKOCTH. YPaBHEHUs IMPSMOH M OKPYKHOCTH B

6.7 KOOpJMHATAaX, MepecedeHre OKPYKHOCTEH U MPSIMBIX. MeTol KOOpIMHAT U €ro
MpPUMCHCHHE

6.8 [IpaBuIbHBIE MHOTOYT OJIBHUKH

6.9 JlnuHa okpyx)HOCTH. ['panycHas u paguaHHas Mepa yria, BBIYHCICHHE JIHH JIyT
OKPYXXHOCTEH

6.10 [Tnomane kpyra, ceKTOpa, CErMeHTa

611 JIBI)KEHUSI IUIOCKOCTH ¥ BHYTPEHHHE CHMMETPHH QUTYp (DIIeMEHTapHBIE

npencrasienus). [lapamnensHpiit nepenoc. [loBopot




MMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAMOCBOEHUS OCHOBHOUN OBPA3OBATEJILHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIEI'O OBPA3SOBAHUS

Koa
NpOBEPsSEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSA
OCHOBHO¥ 00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOI0 001IIer0
oOpa3oBanus Ha ocHOBe ®I'OC

YMeHHe OonepupoBaTh IMOHATUSAMHU: MHOXECTBO, IOIMHOMKECTBO,
ornepanyy HaJl MHOKECTBAMHU; YMEHUE OIEPUPOBATh MOHATUAMU: I'pad,
CBSI3HBIN Tpad, epeBo, LUK, IPUMEHSTh UX IIPU PEILICHUH 3a/1a4; YMEHUE
UCIIOJIB30BaTh I'pauyecKkoe MPEICTABICHHE MHOXECTB JJIs ONUCAHUA
peasibHbIX MPOIECCOB U SBJICHUM, IPU peIeHUH 3374 U3 JPYTUX yYeOHBIX
IIPEIMETOB

VYMeHue omnepupoBaTh MOHATUSIMH: OINpENeiIeHUEe, aKCuoMa, TeopeMma,
JIOKa3aTeIbCTBO; YMEHHE paclno3HaBaTh HCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, TPUBOJUTH TPHUMEPHl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUSI M OTPUIIAHUS BBICKA3BIBAHU I

VYMeHHe OInepupoBaTh IMOHIATHSAMH: HATypaJbHOE YHCIO, MPOCTOE H
COCTABHOE YU CJIO0, JEIIMMOCTb HATYPAJIbHBIX YU CEN, IPU3HAKU ACITUMOCTH,
1eJI0€ YK CII0, MOJYJb Yncia, OOBIKHOBEHHAs ApO0b U IeCsTUYHAs Jpo0b,
CTaHJAPTHBIM BUJI YHCIIA, PALIMOHAIBHOE YHCIIO0, UPPALM OHAIBHOE YU CIIO,
apu(pMeTHUecKUil KBaJpaTHBIM KOPEHb; YMEHHUE BBINOJHSTh JEHCTBUSA C
4KiCJIaMH, CPAaBHUBATh U YIIOPSIOYMBATH YUCIIA, NIPEACTABIATL YUCIIA HA
KOOPJAMHATHOM NPAMOM, OKPYIJIATh YHCIIA; YMEHHUE JeNaTh MPUKUIKY U
OILICHKY pe3yJbTaTa BbIYACICHUI

YMeHne onepupoBarh MOHSATHSMHU: CTENEHb C LEIbIM IOKAa3aTeleM,
apu(MeTHUeCKU KBaJIpaTHBI KOpPEHb, MHOTOWIEH, airebpanueckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaATypallbHOM CTETeHH OOJIbIle
€MHUILIbI; YMEHHUE BBIMOIHATH pacuéTsl 1Mo Gopmysam, mpeoOpa3oBaHUs
LEJBbIX, TPOOHO-PAIMOHAIBHBIX BBHIPAKCHUNW M BBIPAKEHUMN C KOPHSIMH,
Pa3IoKEHNE MHOTOWIEHA HA MHOKHUTENM, B TOM YU CIIE C HCIIOJIb30BAaHUEM
dbopMyn pa3HOCTH KBaIpaTOB M KBaJipaTa CyMMBI U Pa3HOCTHU

YMeHHe onepupoBaTh MOHSTUSIMH: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJHOM MEPEMEHHOM, YN CIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliaTh JUHEWHBbIE W KBaJpaTHble YypaBHEHHS, ApOOHO-
palMOHAIBHBIE YPaBHEHUsS C OJHOM IIEPEMEHHOM, CHUCTEMBI IBYX
JUHEHHBIX YpaBHEHUM, IUHEWHBbIE HEPABEHCTBA M HUX CHUCTEMBI,
KBaJIpaTHBIC U IPOOHO-pAIlOHATBLHbBIEC HEPABEHCTBA C OJTHOW ITEPEMEHHOM,
B TOM YHMCJIC ITPH PCIICHUH 3a1a4 U3 APYTUX NPEAMETOB U IMPAKTUYCCKUX
3ajlay; YMEHUE MCIO0JIb30BaTh KOOPANHATHYIO MPSAMYIO U KOOPIAMHATHYIO
MJIOCKOCTD /17151 U300payKeHU sl PeIlICHU I ypaBHEHU M, HEPaBEHCTB U CUCTEM




YMeHue ornepupoBaTh MOHATUAMH: (YHKIUsA, rpaduk (QyHKIUU, HYIM
GYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MTPOMEXKYTKH BO3pAaCTaHUs,
yObIBaHUS, HauOONbIIee W HaWMEHbIIEe 3HAYCHUS (QYHKIINHU, YMEHUE
ONEepUpPOBATh TOHATUSAMH: TMpsAMas IMPOMOPIHUOHATIBHOCTD, JIMHEHHAs
byHKuMs, KBaxpatuyHas (QyHKUHs, oOpaTHas HPONOPLUOHAIBEHOCT,
napabona, runep0oia; yMeHue CTpouTh rpaduku GyHKIHI, HCIIOIB30BATh
rpaduKu UIS OMpEIETICHUS] CBOMCTB IMPOIIECCOB M 3aBUCHMOCTEH, IS
peleHus 3a1a4 W3 JApPYrux y4eOHBIX NPEJIMETOB U peabHOW JKU3HU;
yYMEHHE BbIpakaTh POpMyIaMH 3aBUCUMOCTU MEXKIY BETUUMHAMU

Ymenue OIEpUpPOBATH MTOHATUSAMMU: I10CJIEZIOBATEIBHOCTD,
apudmeTnyeckas 1 reoMeTpudecKas Mporpeccun; yMEHUe UCIoJIb30BaTh
CBOICTBa MOCIIEIOBATENBHOCTEH, (DOPMYITBI CyMMBI M OOILETO WieHa MpU
peLIeHUH 3a/1a4, B TOM YHCIE 33/1a4 U3 JPYTruX y4yeOHBIX MPEeIMETOB U
peanbHOM )KU3HU

YMeHue pemiate 3aqaud pa3HbIX THIOB (B TOM YKCIIE Ha MPOIEHTHI, 10JIN
Y 4aCTH, IBMKEHHE, pa00Ty, LIEHY TOBAPOB U CTOMMOCTb ITOKYIIOK U yCIYT,
HaJIOTH, 3a/Ja4yd U3 OOJacTH YNpaBJiCHUS JTUYHBIMU U CEMEWHBIMU
(dbuHaHCaMU ); YMEHUE COCTABIISTh BHIPAKEHU S, ypaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI IO YCJOBHUIO 3a/ayM, HCCIENOBAaTh MOJYyUYEHHOE pelIeHUE U
OIIEHUBATH MPABAONIOJ00HOCTH MTOTYUYEHHBIX PE3yJIHTATOB

YMeHue onepupoBaTh MOHATUSAMHE: (PUTYypa, TOUKa, OTPE3OK, MpsMas, Jyd,
JOMaHasl, yTroJl, MHOTOYTOJIbHUK, TPEYTOJbHHUK, PaBHOOCIAPEHHBIA W
PaBHOCTOPOHHMI  TPEyroJbHHUKH, HPSIMOYIOJbHBIH  TPEYTOJIbHUK,
MeqraHa, OMCCeKTpHCa M BBICOTa TPEYTOJIBHUKA, YETHIPEXYTOIBHUK,
napajieiorpaMMm, — poM0O,  TPAMOYTOJNBHHK, KBaApar, Tpamerus;
OKpPY>XHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢durypamu; yMeHue pemarh 3aa41, B TOM YU CIIE U3 TIOBCEIHEBHOM )KU3HH,
Ha HaXOXJCHHE T'€OMETPUUECKUX BEIWYUH C MPUMEHEHHEM H3yYeHHBIX
CBOMCTB puryp u pakros

10

YMeHue omnepupoBaTh IOHSATHSAMH: PABEHCTBO (HUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; NapaJIENbHOCTh U NEPIEHAUKYIISAPHOCTD IPSIMBIX, YOl
MEXIy HpsMbIMH, HEPHEHIUKYISIp, HAKJIOHHAs, IpPOEKLHUs, [oaoodue
¢uryp, nogoOHbIE TPEYrOJbHUKH, CHUMMETPUS OTHOCUTEIBHO TOYKH U
OpsIMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO M Mojao0ue
buryp, napajsuienbHOCTb ¥ HEPIIEH IUKYJISIPHOCTD MPSAMBIX B OKPY>KaOLIEM
Mupe

11

YMeHue onepupoBaTh MOHATUAMU: IIMHA, PACCTOSIHUE, YToJl (BeTUYHNHA
yTJ1a, CAHYC M KOCUHYC YIJIa TPEYT0JIbHUKA), I1JIOIa/1b; YMEHHE OLIEHUBATh
pasMepbl TIpPEeaIMETOB M OOBEKTOB B OKpYKAIOIIEM MHpPE;, yMEHHUE
NPUMEHSATH (POPMYIIBI IEPUMETPA U TIOMAAN MHOTOYTOJIbHUKOB, JIJTUHBI
OKPYKHOCTM U  IUIOI@AM  Kpyra, oObemMa  MOpPSIMOYTOJIBHOIO
napajuleJienuIena;  yMEHME  NPUMEHATh  NPU3HAKKM  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrOJbHUKA, TEOPEMY




[Tudaropa, TpUrOHOMETPUUECKUE COOTHOLICHHUS JUTSI BHIYUCICHUS JJINH,
paccTosHUH, IIoanen

12

YMmenue wu3o0paxars IJIOCKMEe GUTYpHl M HMX  KOMOWHALMH,
IPOCTPAHCTBEHHBbIE (UIYpPl OT PYKH, C TIOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U  DJIGKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJM
CHUMBOJIBHOMY OITMCaHUIO

13

YmeHue ONCpUPOBATH MOHATUAMU: MIPAMOYTOJIbHAA CUCTCMa KOOPAWHAT,
KOOPAUWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPONU3BCIACHHUC BCKTOPA HA
YUCJI0, CKAIIPHOC IPOU3BCACHHEC BCKTOPOB, YMCHHC HCIIOJb30BaThb
BCKTOPLI U KOOPAWHATHI JJIA ITPCACTABJICHUA JaHHBIX WU PCUHICHUA 3a1a4, B
TOM YHUCJIC U3 JPYTUX y‘Ie6HLIX npeaAMETOB U pCaHLHOﬁ KHN3HU

14

YMeHue oneprupoBaTh NOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbBIE TUAr PAMMBI,
TabauIBl, cpenHee apuMeTHUYecKoe, MeauaHa, HauOoiblee U
HaMMeHblIIee 3HaUEHHUs], pa3Max YHCIOBOro Habopa; yMEHHE U3BJIEKATh,
MHTEPIPETUPOBATH U PEe0OPa30BhIBaTh MH(OPMALIHIO, TPEICTABICHHYIO
B TaOJUIaX U HA THAarpaMMax, OTPaKaloIIy0 CBOWCTBA U XapaKTEPUCTUKH
peabHbIX IPOLIECCOB M SIBJICHMI; YMEHUE DPACIO3HABaTh M3MEHYHUBbIC
BEJIMYMHBI B OKPY>KAIOILIEM MHUPE

15

YMeHue omnepupoBaTh IOHSTUSIMU: CIIyYalHBIM ONBIT (CIydalHbIHA
OKCIIEPUMEHT), JJIEMEHTAapHOEe COObITHE  (dJIEMEHTapHBIH  HCXON)
CJIy4alfHOT O ONBITA, CIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaxXOAWUThb  BEPOATHOCTH  CIy4allHBIX COOBITMHI B  ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU ; yMEHHE PELIaTh 33 ja4u
METO/IOM OpraHU30BAaHHOTO Mepedopa M ¢ HUCIHOJIb30BAHMEM IpaBUIIA
YMHOXEHHUS; YMEHHUE OLIEHMBATh BEPOSTHOCTU pEAIbHBIX COOBITHIl U
ABJICHUM, TOHUMATh POJIb MPAKTHUYECKH TIOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITUH B OKpY’KalOIIEM MHpE U B KU3HH; 3HAKOMCTBO C MOHSTHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

VYMeHue BbIOMpaTh MOAXOSIIMI N3yUeHHBIH METOA IS peIeHUs 3aJauH,
IIPUBOJUTH IPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE U
JKU3HU, PACIIO3HABaTh IIPOSIBJICHME 3aKOHOB MAaTE€MaTUKU B MCKYCCTBE,
OIMCHIBATh OTIEIBHBIC BBIJAIOLIMECS PE3YJIbTaThl, IOIYYEHHBIE B XOJE
Pa3BUTHUsI MAaTEMAaTUKHU KaK HAyKH, IPUBOJUTH IPUMEPBI MATEMAaTHYECKNX
OTKPBITUHM U UX aBTOPOB B OTEYECTBEHHOU U BCEMUPHON UCTOPUH




HEPEYEHD DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OID
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1 Yucna U BBIYUCICHUS

11 Harypanensie u nensie yncna. [Ipu3Haku 1enuMoCTH HEenbIX YHCcem

19 OOBIKHOBEHHBIE U ACCATHUYHBIE IPOOU, MPOIEHTHI, OECKOHEUHBIEC MEPHOIMICCKHIE
' npodu

13 PanmonaneHbie yncna. ApudmeTnueckue onepamny ¢ paliioOHaIbHBIMU YU CIAMU

14 JlelicTBuTeNbHBIE uucna. Apu(METHYECKHEe OMNepaluu ¢ JIeHCTBUTEIbHBIMH
' 4UCIaMu

15 [TpuOn>k€HHbIE BBIYUCIEHUS, MpPaBUJAa OKPYTJIEHMs, NPUKUAKA M OIlEHKa
' pe3ynbTaTa BIUMCIEHUN
2 AJre6panvecKre BhIPaKCHUS

2.1 BykBeHHbIE BbIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )

99 Crenenbc nensiM nokasareneM. CTeneHs ¢ palluOHaIbHBIM TOKa3aTesneM. CBoiicTBa
' CTENCHH

2.3 MHoro4ieHbl

2.4 AnreOpanyeckas 1po0b

25 Apupmernyecknii KOpeHb HaTypalbHOU CTeneHu. JefcTBus ¢ apudMeTHIeCKUuMU
' KOPHSIMU HaTypaJIbHOW CTETeHH
3 VYpaBHEHUS U HEPABEHCTBA

31 Iensie u apoOHO-panvoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHU

32 Ilenble u npoOHO-palMOHaTIbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienye TekcTOBBIX 3a1a4
4 YucnoBble OCIEI0BATENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUS ITOCIIEI0OBATCILHOCTEH

4.2 Apudmerndeckas U reoMeTprUecKas mporpeccuu. @opmyra CI0XKHBIX IPOIIEHTOB
3) OyHKIUU

Oyukuus, criocoOsl 3a1anus pyHkuu. I'paduk pynkuun. O6macTs onpeaeneHus 1

51 MHO>KeCTBO 3HaueHHnH pyHkuuu. Hymu ¢pynkuu. [TpoMexyTKH 3HaKOTIOCTOSH CTBA.

- [TpoMexXyTKH MOHOTOHHOCTH (PyHKUHMHM. MakCUMyMbl U MHUHHMMYMBI (YHKIIHH.
Haubonbiee 1 HauMeHblIee 3HaueHUE GYHKIIMU HAa IPOMEKYTKE

6 KoopanHatel Ha mpsAMON U IIIIOCKOCTH

6.1 Koopaunarnas npsmas

6.2 JlexapToBbI KOOPIMHATHI HA TIJIOCKOCTH
7 I'eomerpus




7.1 I'eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronpHuk
7.3 MHOroyroiabHUKH
7.4 OKpy>KHOCTb U KPYyT
7.5 N3meperune reoMeTpuIecKuX BeIMIuH
7.6 BexTops! Ha TI0CKOCTH
8 BeposTHOCTb M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METONMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

Martematuka. 'eomerpusi. 7 kiacc. YrayOa€HHbIA ypOBEHb. YUeOHOE
noco6ue. B 2 yactsax/Bomukesna M. A. moa pen. Smenko U. B.,

AxmonepHoe o6uiectBo «M3natensctBo «IIpocseienne.

Matematuka. ['eomerpusi. 8 kinacc. YriayOa€éHHbIN ypoBeHb. YUueOHOE
noco6ue. B 2 yactsax/BomukeBna M. A. mox pen. Smenko 1. B.,

AxmmonepHoe o0mectBo «M3narenscTBo «IIpocBerieHne.

Matematuka. 'eomerpus. 9 knace. YrayOaéHHbBINA ypOBEHb. YUeOHOE
nocoOue. B 2 yactax/Bonukesuu M. A. non pen. SAmenxo U. B.,

AxmmonepHoe o0mectBo «M3matenscTBo «IIpocBerieane.

METOANWYECKHUE MATEPHUAJIBI IJISI YUUTEJIA
Martematuka. 'eomerpusi. 7-9 knaccol. YrinyOaEHHbBIN yp OBEHb.

Meroanueckoe mocooue (k yaeOHbIM mocooussm BorakeBnaa M. A. mo pen

N.B. flmenko)

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubnnoreka [OK https://m.edsoo.ru/




