MAOQY-cpennsist o0meodpa3oBaTenbHas mkoa c.MuHaeBKu AcHHOBCKOTO paiioHa ToMckoi
obnactu

Y1Bepxaaro

Hupexrop MAOY-COIL c.MunaeBku
3.11.MacnoBa

«30» aBrycra 2024 rona

Pabouas nporpamma
Kypca BHEYPOUYHOM J1eITeIbHOCTH
«TpynHbie BOpOChl MAaTEMATHKI
g 5-9 Kjaccos
Hamnpanenue: HHTEIIEKTyJIbHOE U COIMOKYJIBTYPHOE

dopma OpraHu3almu: MpakTUKa

Pazpaboran:
MeAaror BHEYPOUHO 1eATeTbHOCTH

KoroBa Onbra AnekcanapoBHa

c.MunaeBka, 2024 rop



1. IosicHUTEJBLHAA 3aNIHCKA.

Pabouas nmporpamma ¢akynsratuba «IloaroroBka k OI'D no marematuke 9 kiaace» cpeaHen
IIKOJIBI cocTaBiieHa Ha 2024/25 yuebnblit roa s odyvaromuxcs 9 knmacca MAOY- COI c.
MuHaeBkru ACHHOBCKOTO paiioHa ToMmcko# o0acTu pazpaboTaHa B COOTBETCTBUU C
TpeOOBAHUSIMU:

o  ®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccuiickoit
Oenepauuny;

o mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsiaka
OpTaHU3aIMH U OCYIIECTBICHHUS 00pa30BaTEIbHON AESITEILHOCTH IO OCHOBHBIM
o0mieo0pa3oBareIbHBIM IIpOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HauaabHOTO
00111ero, OCHOBHOTO OOIIIETO U CpeIHEro o01ero oopazoBanus» (pacnpocTpaHsIeTCs
Ha nipaBooTHOIIeHHs ¢ | cenTsiOps 2021 roqa);

o mpukaza MunoopHayku ot 06.10.2009 Ne 373 «O0 yTBEep)KICHUH 1 BBEJCHUH B
neiictBue GenepatbHOTo rocy1apcTBEHHOI0 00pa30BaTeIbHOTO CTaHIapTa
HAYaJIbHOTO 0011Iero 00pa3oBaHUsY;

e CII 2.4.3648-20 «CaHnuTapHO-3HIEMHOIOTHYECKHIE TPEOOBAHUS K OpraHU3aIHIM
BOCHHUTAHUS U 00YUEHHUS, OTJBIXA U 03[JOPOBJICHUS JETEH U MOJIOJICHKNY,
YTBEPKICHHBIX IOCTAHOBJIECHUEM IJIABHOI'O caHUTapHOTro Bpaya oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['uruennyeckre HOpMaTUBLI U TPeOOBAHUS K 00ECIICUEHHUIO
6e30macHOCTH U (WiK) O€3BPETHOCTH IS YeIOBeKa (PaKTOPOB CPeIbl OOUTAHUS,
YTBEP>KJICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO CAaHUTapHOro Bpaya oT 28.01.2021 Ne 2.

Ieas kypca:

cucTeMaTtu3alMs 3HaHUMU U cIoco0oB ACATCIIBHOCTH Y4YallUuXCsd II0 MATCMATHKE 3a KYypC
OCHOBHOM IIKOJIBI, IIOAIOTOBKA 06yqa}omnxc51 9 KkJacca k OCHOBHOMY TI'OCYyAapCTBCHHOMY
9K3aMCHY 10 MAaTEMAaTHUKC.

3agauu Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETHUECKHUE MOHATUS U OINPECIICHHS 10 OCHOBHBIM HM3y4YaeMbIM
pazzenam;

e OrtpaboTaThb OCHOBHBIE THUNBI 3afady  u3yuyaemblx Tunos KMM OI'D «Anrebpa» u
«"eoMeTpus» U UX AITOPUTM PEIICHUS;

e  @dopMHpOBaATH Y 00YUAIOIINUXCS [IETOCTHOTO MIPEICTABICHUS O TEME, €€ 3HAUCHUS B pa3jiesie
MaTE€MaTHUKH, METANpPEIMETHBIE CBSA3H C IPYTUMH TEMaMU;

e (CrnocoOCTBOBAaTh HMHTEIUICKTYATbHOMY PAa3BUTHIO ydalIuxcs, (OPMUPOBAHUIO KadecTB
MBIIUICHUS, XapaKTEPHBIX I MAaTEMaTHYECKON NEATeIbHOCTH M HEOOXOIUMBIX YUYECHHKY IS
yenemHo# caaun OI'D, nms ob1ieid conuansHOM OpUeHTAIUY;

e  AKIEHTHpPOBaTh BHUMaHWE yYallUXCs Ha €AUHBIX TPeOOBAHMSX K MpaBUiiaM O(OpMIICHUS
Pa3IMYHBIX BUJIOB 33/IaHUM, BKIIFOYAEMBIX B UTOTOBYIO aTTECTAIMIO 33 KYPC OCHOBHOW IITKOJIBI.
e (CnocoOCTBOBaTh CO3MAHHUIO YCIOBHW OCMBICICHHOCTH YYEHHS, BKJIIOYCHHS B HETO
oOydaromierocss Ha ypoBHE HE TOJBKO HHTEIUICKTYalbHOW, HO JMYHOCTHON M COLMAIBHOU
AKTHBHOCTH C PUMEHEHUEM TEX WJIM MHBIX METOJIOB OOYyUYECHHUSI.

IIporpamma ¢dakynpratuBHOro kypca «llogroroBka k OI'D mo maremaTtuke»

npeaHadHauCHa MJId IIOBBIIICHUA S(I)(IJGKTI/IBHOCTI/I IIOATOTOBKHU o6yqa}0m1/1xc;{ 9 Kknacca K
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OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMEHy II0 MaTeMaTHKe 3a KypC OCHOBHOH IIKOJBI W
pelycMaTpUBaeT MX MOJATOTOBKY K JalbHEHIIeMy OOyYeHHIO B CpeIHEH IIKOJe)»; HampaBlieHa
HA BOCIIOJHEHUE HEAOCTAIONINX 3HAHWH, OTPabOTKY MPHEMOB PEIICHHS 3aJaHUN Pa3IMYHBIX
TUTIOB W YPOBHEHW CIOKHOCTH BHE 3aBUCUMOCTH OT (OPMYJIHMPOBKH, a TaKXKe OTPabOTKY
TUTOBBIX 33aHuil OI'D Mo MaTeMaTHKe Ha TECTOBOM MaTepHale; MO3BOJIUT CUCTEMATH3UPOBATh
U yrIIyOuTh 3HAHMS yYaIlUXCs MO Pa3jIMYHBIM pa3jeliaM Kypca MaTeMaTHKH OCHOBHOW MIKOJIBI
(apudmetuke, anredpe, CTATUCTUKE, TECOPUU BEPOSITHOCTEH U TEOMETPHH ).

[Iporpamma Kypca coctaBieHa Ha OcCHOBe OO0s3aTEIPHOTO MHUHHUMYMa COZCP>KaHHS
00pa3oBaTeNbHBIX MPOTPaMM II0 MaTeMaTHKEe | TPEOOBaHUN K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB OCHOBHOHM MIKOJBI, ¢ yuyeToM Cnenudukanun KUM mist nposeaenus B 2025 .
OI'D mo marematuke W KomuduKaTopa MPOBEPSEMBbIX TpeOOBAHMMA K Pe3yJIbTaTaM OCBOCHHS
OOIT OOO wu s1emMeHTOB cojaepkanust i npoBenenuss OI'D mo MaremaTuke, MOJArOTOBICHHBIX
OUIIN na 2025 .

Onucanue mecma yuedno20 npeomema 6 yuedOHom niamne

Kirace KonuuectBo yacoB B | KosnnuecTBo yueOHBIX Bcero 4dacos
HEJIENI0 HEzenb
9 1 34 34

2. Copep:xaHue Kypca
CopepxaHre COOTBETCTBYET eauHOMY OaHKy 3amanuii OI'D mo maTemaruke c caiita
OUIIN.
Yuumenv ocmasnsiem 3a coboii npago 6HOCUMb USMEHEHUsL 80 8DEMEHU (8 4acax) omeooumoe
Ha pazden (memy), a max sne MeHsams MecCmamu pazoesvl U memol.

«IIpaKkTHKO-OpHEeHTHPOBaHHbIe 3agaHus» OTpadoTka 3a1ay Ne 1-5 KUM OI'D.

TabnuuHoe u rpaduueckoe npeacTaBiIeHNne JaHHBIX, IUIAH U CXeMa, U3BJICUeHHE HYKHOM
uHpopmauuu. M3meHuuBOCTh NpHU H3MepeHHsX. Pemaromume mnpaBuia. 3aKOHOMEPHOCTH B
U3MEHYMBBIX BEIMYMHAX. Beluncnenus wu mnpeoOpazoBaHue BenuuuH. VccienoBaHue
IIPOCTEHIINX MAaTEMAaTUIECKUX MOJIEIEH.

«Bprunciaenns u npeodpazoBanus». Otpadotka 3anau Ne 6 KUM OI'D.
Jeiicmeun ¢ namypanpHoiMu yuciamu

CnoxeHne u BBIUUTAHUEC, KOMIIOHCHTBI CJIOKCHUSA W BBIUYUTAHUSA, CBA3b MCXKIAY HHMU,
HaXOKACHUC CYMMBI U PAa3HOCTH, UBMCHCHUC CYMMBI U pa3HOCTU NIPpU U3MCHCHUH KOMIIOHCHTOB
CJIOKCHHA U BbIYUTAHUS.

YMHOXEHUE U JEJIEHNE, KOMIIOHEHTbl YMHOXXEHHS M JI€JICHMs, CBSI3b MEXAY HUMHU,
YMHOXXEHUE U CIIO)KEHHE B CTOJIOMK, JI€JIEHHE YTOJIKOM, MpOBEpKa pe3yjbTaTra C MOMOILBIO
HOPUKUIKU U 00paTHOTO JeHCTBUS.

Yucnosuvle ¢ bIPpAIHCEHUA




UucnoBoe BhIpaKE€HUE U €r0 3HAYEHUE, TOPSAI0K BHIMOJHEHUS JEHCTBUH.
/poou. Odviknosennvie opoou

Hons, vacth, ApoOHOe uucio, JApoOb. [IpobHOE 4YHCIIO Kak pe3ysbTaT JelIeHHUS.
[IpaBuiibHBIE U HEMPABWIbHBIE TPOOH, CMEIaHHAas POOb (CMEIIaHHOE YUCIIO).

3anuce HATYypaJIbHOTO YMCIIAa B BUAE ApOoOHU C 3aJaHHBIM 3HAMEHATEeJIeM, IPeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIIBHYIO Ip0oOb U HA0OOPOT.

[TpuBenenue apobeii k odmemMy 3HameHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CroxeHne ¥ BBIYMTAHHE OOBIKHOBEHHBIX JApoOeil. YMHOXKEHHE U  JICJICHUE
OOBIKHOBEHHBIX JIpOOEH.

Apudmerndeckre ISHCTBHS CO CMEIIaHHBIMU JAPOOSMH.

Apudmernueckue 1eicTBUS € IPOOHBIMHU YUCIAMH.

Cnocobul payuonanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU 8bINOTHEHUU 0euCmEUl.
Jlecamuunsle Opoou

[IpeoOpa3oBanue AeCATHYHBIX JApoOeil B OObIKHOBeHHbIE. CpaBHEHHE JECATHYHBIX
npobeit. CrnoxeHWe M BBIYMTAHHE ACCATHUHBIX ApoOeil. OKpyrieHwe IeCATHYHBIX APOOEi.
YMHOXKEHHE W JIeTICHHE JCCATUYHBIX ApobOel. [Ipeobpaszosanue 00biKHOBeHHbIX Opobell 6
Ooecsimuunble Opoou. Koneunvle u beckoneunvie decssmuunvle Opoou.

Yucna. Payuonanvuule uucna

MHoxecTBO panuoHaNbHBIX 4Yucen. CpaBHEHHE palMOHAJIbHBIX uMcen. JledicTBus c
panMoHaIBHBIMU YncIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIA 0eCAmMUYHol Opoovio.

/lpobno-payuonansvhsie gvlpasrcenus

IIpeoOpa3oBanue APOOHO-TMHEHHBIX BBIPAKEHUN: CIOXKEHHE, YMHOXKEHHE, JelICHHE.
Aneebpauueckas 0pobw. Cokpawenue ancebpauueckux opobeu. Ilpusedenue ancedpauyeckux
Opobeu Kk obwemy 3Hamenamenro. Jlelicmeusi ¢ aneebpaudeckumu OpooOAMU: ClOJHCEeHUe,
sbluUmManue, YMHONCeHUe, OeleHue, 6036e0eHUe 8 CINENeHtb.

«/lelicTBUTeIBbHBIE YHCcaa». OTpaboTka 3a1au Ne 7 KUM OI'D.
Payuonanvuvie uucna

N300pakeHne yucen Ha YUCIOBON (KoopauHaTHON) mpsMoii. CpaBHeHue uncen. Moy
4yuciaa, TeOMETpUYecKas HMHTEpIpeTanus MOAyJsd uucia. JleWMCTBUS € TOJOKHUTEIbHBIMU H
OTPHLIATEIIEHBIMU YU CIIaMH. MHOXKECTBO LIEJIBIX YUCE.

Koopounama mouku

OCHOBHbBIE TIOHATHS, KOOPOUHAMHDLLL 1YY, pACCMOAHUE MexcOy moukamu. Koopounamul
MOYKU.



Hppayuonanvnuie uucna
[TonsiTHE MppaMOHATILHOTO YKCa. Pacro3HaBaHne HPpaIIMOHATIBLHBIX YUCET.
MHuoowcecmeo OelicmeumenbHblx Yucel.

«IIpeoOpa3zoBanue Boipa:kenuii». Otpadotka 3axay Ne § KM OI'D
Hppayuonanvnvie uucna

Ilousrue HPppalMOHAJIBHOI'O 4YHCJIa. PacnosnaBanue HppaiuOHAJIBHBIX YHCECII. HpI/IMepH
J0Ka3aTciIbCTB B anre6pe. ﬂeﬁcm@uﬂ C UppayuoOHalIbHbIMU YUCjiamu. YMHOOIICEHUE, ()eﬂeﬂue,
6036e0eHnuUe 6 cmenenb.

Yucnoevie u 6yK6€HHble GbIPAIICCHUA

Bolpaxkenue ¢ nepemeHHOW. 3HaueHue BblpakeHMs. [loacTaHOBKa BBIPa)KEHUH BMECTO
IIEPEMEHHBIX.

l[eﬂble BbIPAIHCCHUA

Crenenp ¢ HaTypalbHBIM IOKa3zareleM M ee cBoiicTBa. [IpeoOpa3oBaHus BeIpaKeHUH,
COJIEpKAIIMX CTEIIEHU C HaTyPAJIBbHBIM ITOKA3aTEIIEM.

OpHowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM M MHOTOWIEHaMHU (CJIOKEHHE,
BbIUHMTaHUE, YMHOKEHHE). DOPMYJIbl COKPAIIEHHOTO YMHOXEHHS: Pa3HOCTh KBaApaTOB, KBAJpaT
CYMMBI U pa3HOCTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTEIIN: BBIHECEHHE OOIEr0 MHOXKUTEIIS
3a CKOOKH, TpyNIHPOBKA, NMpHUMEHEHHE (HOpMyJ COKpalleHHOro yMHOKeHHs. KBamparHerii
TPEXUJICH, PA3JIOKEHUE KBAJAPATHOIO TPEXUICHA HA MHOKUTEIIN.

«YpaBHenus». Otpabotka 3aaay Ne 9 KIIM OI'D.
Pasencmea
YucnoBoe paBeHcTBO. CBOICTBA YHCIIOBBIX paBEHCTB. PaBEHCTBO ¢ MEpeMEHHOM.
Ypasnuenus

[lonatne ypaBHEHUS W KOpHSA YypaBHEeHUs. [IpedcmagieHue 0 paeHOCUTbHOCMU
ypasuenuti. Obracmo onpedeneHus ypasHenus (001acms 00ONYCMUMbBIX 3HAUEHUL NePEMEHHO).

Jluneiinoe ypagnenue u e2o Kopnu

Pemenne nuHelHBIX ypaBHEHWH. Jluneunoe ypasnenue ¢ napamempom. Konauuecmeo
KOpHelU TUHetH020 ypasHeHus. Pewenue nuneunvlx ypagnenul ¢ napamempom.

Keaopammnoe ypasuenue u e2o kopnu

KBangpatnele ypaBHeHus. HemonHble KkBaapaTHble ypaBHeHHs. JIMCKpUMHUHaHT
KBaJpaTHOro ypaBHeHus. Popmyia KOpHEH KBaApaTHOro YypaBHeHMs. Ileopema Buema.
Teopema, obpamnas meopeme Buema. PelieHue KBaJpaTHBIX ypaBHEHHMH: HCIOJIb30BaHUE
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dbopMynbl ISl HaxXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOdCUmMenU, noobop KopHell ¢ uUcnoivzosanuem meopemvl Buema. Konuuecmeo xopmei
K8AOPAMHO20 YPABHEHUs 8 3A6UCUMOCTU OM €20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasuenus, ceooumvle k nunetinvim u kéaopamuwvim. Keaopammuvie ypasnenus ¢ napamempom.

/poéno-payuonanvnsie ypasnenus

Pemenne mpocredmumx ApoOHO-TUHEHHBIX ypaBHEHUN. Peuenue OpooHO-payuoHaIbHbIX
VPaHeHUII.

MemoOowi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemenHou, epapuueckuii memod. Mcnonvzosarnue ce0ticme hyuKyuii npu peueHuu ypasHeHutl.

Ipocmetiwue uppayuonanvuvle ypagnenus euda | f (x) =a, \/f (x) = \/g (x) .

Ypaenenus euoa x"=a .Ypasuenus 6 yenvix uucnax.
«BeposiTHOCTB coObITHII» OTpaboTka 3agau Ne 10 KM OI'D.
Cnyuaiinsle coovimus

CrnyualiHple ONBITHI (IKCHEPUMEHTHI), 3JIEMEHTApHbIE CllydyallHble COOBITHS (MCXOJIbI).
BepositHoctn  anemeHnTapHblx  coObITHi. CoOBITHS B CiOy4yallHBIX OKCIIEPUMEHTAaX U
0JIarOoNpPUATCTBYIONINE AJIEMEHTapHbIe COOBITHA. BeposaTHOCTH citydailHBbIX COOBITHH. OMBITHI €
PABHOBO3MOXHBIMH 3J€MEHTapHbIMU COOBITHAMU. Kiaccuueckue BEpOSITHOCTHBIE OINBITHI C
UCIIO0JIb30BAHUEM MOHET, KYOMKOB.

«@ynkuun u rpagukm». Otpadotka 3agau Ne 11 KUM OI'D.
Dyukyuu

Honamue ¢hynkuyuu

JlekapToBbl ~ KOOpJIWMHATBl HA IUIOCKOCTH. DOpMHUpOBaHUE MPEACTAaBIECHUH O
METanpeMETHOM TOHATUU «KOOpAUHATB». CrocoObl 3anaHus (QYHKIMM: aHaIUTUYECKUH,
rpaduueckuii, Tabauunbiil. ['padux ¢ynxuuu. [Ipumepsl QyHKIUH, Mony4aeMbIX B Ipoliecce
MCCJIEIOBAHMSI PA3IMYHBIX PEaNIbHBIX MTPOLIECCOB U PEIICHUs 3a/1a4. 3HaueHHe (PYHKLINU B TOUKE.
CpoiicTBa (QyHKIMIA: 00JIACTh ONpEAETICHHUs, MHOXXECTBO 3HAYEHUH, HYJH, TNPOMEXYTKH
3HAKOIMIOCTOSIHCTBA,  YeMmHOCMb/HeuemHoCcmy,  TIPOMEXYTKH  BO3pacTaHUss M yObIBaHUS,
HauOoJbIIIee M HauMeHblIlee 3HaueHus. MccnenoBanue QyHKIUM 10 ee rpaduky.

Juneiinaa pynkyusn

CpoiictBa u rpaduk JuHEHHOW (QYHKUMH. VYTI0BOW KOI(DPUIMEHT MPSIMOM.
Pacnionoxxenue rpaduka TMHEHHON (YHKIIMHM B 3aBUCHMOCTH OT €€ yIIOBOro Kod(puIlueHTa u
cBOoOOAHOTO wieHa. HaxooicoeHue koa¢hhuyuenmos nunetinot GyHKyuyu no 3a0aHHbIM YCI0BUSM.:
NPOX0JHCOeHUe NPAMOIL Yepe3 08e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUe NPAMOU
yepe3 OAHHYI0 MOUKY U NAPATLIeNbHOU OAHHOU NPSMOU.

Keaopamuunas ghynkyus



CroiictBa u Tpaduk KBaapatuuHoW (QyHKIMU (rapadona). llocmpoenue epaghuxa
K8AOPAMu4HOU PYHKYUU no mouxkam

Oopamuasn nponopuUOHAILHOCMb

k
CoiicTBa QYHKIUH Y = K y== ['unep6omna.
X

«IIpakTnyeckue pacuers no popmyaam» Otrpadorka 3amad Ne 12 KUM OI'D
Bripaxkenue ¢ nepemeHHol. 3HaueHHe BbipaxkeHUs. [logcTaHOBKa BBIPAKEHHII BMECTO
MEPEMEHHBIX.

H éjible evlparicenun

Crenenb ¢ HaTypalbHBIM IOKa3zaTeieM H ee cBoiicTBa. [IpeoOpa3oBaHus BhIpaXXEHUH,
COJIeprKalINX CTENEHH C HATypalbHBIM IIOKA3aTEJIEM.

OI[HOLIJIGH, MHOI'OYJICH. I[ef/'ICTBI/ISI C OJHOWJICHaAMHW MW MHOI'O4JICHaMHu (CJIO)KGHI/IG,
BbIYUTAHUC, y'MHO)KeHI/Ie). (DopMy.]'IBI COKpAICHHOI'O YMHOXKCHUSI.

«Cucrembl HepaBeHCcTBY». OTpadoTka 3a1a4 Ne 13 KM OI'D.
Cucmembl nepagencme

CucreMbl HEpaBEHCTB C OJHON NepeMEeHHOW. PelieHue cucteM HEpaBeHCTB C OJHOMN
NEPEMEHHOI: JIMHEHHBIX, keaopamuuvix. W300pa’keHUE pelIeHus CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOM MPSAMOM. 3auch pelIeHus: CUCTEMbl HEPABEHCTB.

«Iloc1e10BaTeILHOCTH W NPOrpeccdd B 3aJaHUSX € MNPAKTHYECKHM CO/Iep:KaHHeM
Otpabotka 3aaay Ne 14 KM OI'3. (1 yac).

3amaHue C MPaKTUYECKUM COJIEp)KaHHWEM, HANpaBICHHOE HAa MPOBEPKY YMEHHUS TNPUMEHSTh
3HAHUS O MOCJEI0BATENILHOCTSIX U IPOrPECCUSX B MPUKJIAJHBIX CUTYaLUAX

Ilocneooeamenvnocmu u npozpeccuu

UucnoBass  mocieoBaTeIbHOCTh.  [IpuMepsl  YHMCIOBBIX  MOCIEAOBATEIBHOCTEM.
beckoHeuHble moOCHEAOBATENBHOCTU. ApuMeTHueckas TIporpeccus M €€  CBOWCTBa.
['eomeTrpuueckass mporpeccusi. Popmyra obweeo unena u cymmvl N NEPEuIX UNeHO8
apugpmemuueckol u 2eoMempuyecKol npocpeccuti

«I"'eomerpuyeckue purypnl. Yrabsm». Orpadbotka 3amau Ne 15 KUM OI'D.
Benuuunwi

Benuuuna yrna. I'pagycnas mepa yria.
Tpeyzonvnuk

CpoiicTBa paBHOOEIPEHHOTO TpeyroibHUKAa. BHemHuit yron tpeyroimpHuka. Cymma
YTJIOB TPEYToJIbHHUKA



«I'eomerpuyeckne purypsl. Jaunb». OtpadoTka 3amad Ne 16 KUM OI'D
Duzypvi 6 2eomempuu u 6 OKpYHcarouem mupe

I'eomerpuueckas ¢urypa. BuyTpeHHsis, BHemHss o0nacTu (GUTyphl, TpaHuna. JInHuM 1
o0iacTi Ha TIOCKOCTH. Brimyknas u HeBblmykias ¢urypsl. Ilnmockas u Hemnockas (urypsl.
[Tonsatue Benuuunbl. [{nuna. U3mepenue nnuHbl. EAMHALIBI H3MEPEHUS IMHBI

Boinenenne cBoiictB 00bekTOB. DOpMUpOBaHME MPEACTABICHUNH O METANpeIMETHOM
noHATUN «purypa». Touka, OTpe30K, mpsMas, Jiyd, JIOMaHas, IIOCKOCTb, YIroJ, OHCCeKTpHca
yIja U €€ CBOMCTBA, BU/bI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cuMMeTpHs reoMeTprueckux uryp. LleHTpaibHas CHMMETPHUS T€OMETPHYCCKHUX
dburyp.

«Ilnomaas MuoroyroabHuka». Orpadotka 3amad Ne 17 KUM OI'D
H3zmepenus u evluucienusn

[Tnomaau. @opMyIibl IIIOMIAN TPEYTOIbHUKA, MapajuieorpaMMa U €ro YaCTHBIX BUOB,
Tpaneuuu, dopmyna ['epona, dopMyna IUIOMIATN BBHIMYKIOTO YETHIPEXYTOJbHHUKA, (POPMYIIBI
JUTMHBI OKPY>KHOCTH U TUIOIIAAN KpyTra

«3mepenus u Bbruuciaenus». Orpadotka 3agau Ne 18 KM OI'D.
H3mepenus u evluucnenus

IInomanm. CDOpMy.]'ILI IIomaan TpeyrojbHUKA, IapajljiejiorpaMMa u €ro 4aCTHbIX BUIOB,
Tpancuuu, (l)opMyna IJIonIaayx BBITYKIJIOTO YCThIPEXYTOJIbHUKA, (1)OpMy.]'IBI JAJIMHBI OKPYKHOCTH U
jionrazau Kpyra. IInomans IMPAaBUJIBHOT'O MHOT'OYTOJIbHUKA.

Teopema Iludaropa. TpuroHomerpuyeckre COOTHOIICHHUS B  MPSIMOYTOJIbHOM
TpeyroyibHuKe. Tpuronomerpuyeckue QyHKIUH yria.

«Teopernyeckne acnekTb». OTpadoTka 3a1a4 Ne 19 KM OI'D.
Teopernueckue acneKThl, TEOPEMBI, AKCHOMBI, OIIpeeNIeHHs, (POPMYJIbI, IEMMBI.

3. Ilmanupyemble pe3y/bTaThbl 0CBOEHHUsI IPOrPaMMBbI Kypca
Jluunocmuvie pezynibmamoi:

e OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTh M CIOCOOHOCTh K CaMOpPa3BUTHUIO U
€camM000pa30BaHNI0 Ha OCHOBE MOTHBAIMU K OOYyUEHHUIO M MO3HAHWIO, OCO3HAaHHOMY BBIOOpY U
MOCTPOCHHUIO JajbHEHIIeH HHANBUAYAIBHON TpaeKTOpuK 00pa3oBaHus Ha Oa3e OPUEHTUPOBKH B
Mupe Tpodeccuit U NPOPECCHOHAIBHBIX  MPEANOYTEHUH, C€ yYETOM  YCTOMYMBBIX
MO3HABATENIbHBIX UHTEPECOB, a TAK)Ke Ha OCHOBE ()OPMUPOBAHUS YBAXKUTEIHHOTO OTHOIICHUS K
pyAay.

e DOpMHpPOBAaHHE LETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3sBUTHS HAYKH U OOIECTBEHHOM MPAKTUKH.
e (OcBoeHME COLMATIBHBIX HOPM, NPaBWJI MOBEJCHUS, poJieil U (pOpM COLMaIbHOM JKU3HU.

e Pa3BuTHE MOPAIBHOTO CO3HAHHMS M KOMIETEHTHOCTH B PELICHUH MOpPAJbHBIX MpoOIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (POPMHUPOBAHUS HPABCTBEHHBIX YYBCTB U HPAaBCTBEHHOTO
MIOBEJCHUS, OCO3HAHHOI'O U OTBETCTBEHHOI'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

e dopMupoBaHHEe KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B OOLLIEHUH U COTPYTHUUECTBE.
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e dopmupoBaHHue CIOCOOHOCTH K AMOIMOHAIBHOMY BOCIPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, PELICHNUN, PaCCyKICHUN
Memanpeomemnmuvie pezyniomamult 06yueHUs

Pezynamuenvie YY/[

e  ompenenaTh COOCTBEHHBIC NPOOJIEMBI M NPUYMHBI WX BO3HUKHOBEHHUS NpH padoTe C
MaTeMaTHYECKUMHU 00BbEKTaMHU;
e  (opmynupoBaTh COOCTBEHHBIC BEPCHH HIIM MPUMEHSITH YK€ M3BECTHBIE (DOPMBI U METOJIBI
pEIICHUs] MaTeMaTHYeCKON MpoOeMbl, GOPMYIHPOBATh MPEIIOJIOKEHUS U CTPOUTHh THIOTE3bI
OTHOCHUTEIIEHO PAacCMaTpPUBAEMOTO OOBEKTa M MPEABOCXMINATH PE3yJIbTAaThl CBOSH ydeOHO-
IT03HABATEIIbHOM JICATEILHOCTH,
e ompenenaTh NYTH JOCTHXKCHHS IieJied ¥ B3BEIIMBATH BO3MOYKHOCTH pa3pelieHus
OTIpe/ICNIEHHBIX Y4eOHO-TT03HABATEIBHBIX 33/1a4 B COOTBETCTBUU C ONPEICIICHHBIMU KPUTEPUIMU
1 3a1a9aMHu;
e  BBICTpaWBaTh COOCTBEHHOE OOpa3oBaTENbHOE MOAMPOCTPAHCTBO JJIsI  pa3penicHus
OMPENIETICHHOTO KpyTa 3a/1a4, ONpPeIesATh U HaXOUTh YCIOBUS IJIsl peaanu3aluy Uei 1 IIaHOB
(camooOyueHue);
®  CaMOCTOATEIBHO BHIOMpATh CpeAM MPEANIOKEHHBIX pecypcoB Haubosee >¢hGdeKTuBHBIE U
3HAYUMBbIC TIPH pabOTe ¢ ONpPeIeIEHHON MaTEMaTHISCKON MOJIEIIBIO;
®  yMeTh COCTaBIISThH IJIAaH Pa3pelIeHHs OMpeAeNIEHHOro0 Kpyra 3ajad, UCIOJb3ys pa3IuvHbIe
CXEMBI, peCypChl OCTPOCHUS TMarpaMM, MEHTAJIbHBIX KapT, MO3BOJISIOMIUX MPOU3BECTH JIOTUKO
- CTPYKTYpPHBIN aHANU3 3a]a4H;
e yMeTh IUIAHUPOBAaTh CBOM 00pa30oBaTeNbHBII MapuIIpyT, KOPPEKTUPOBATH M BHOCHUTH
OTpEeNIeJICHHbIE HW3MEHEHUS, KAYeCTBEHHO BIHUAIONIME HA KOHEYHBIA MPOAYKT Y4eOHO-
II03HABATEIIbHOM JIEATEILHOCTH,
® yMEHHE KAueCTBEHHO COOTHOCUTH CBOM JCWCTBUA C TMPEIBKYIIAEMBIM HTOTOM Y4eOHO-
MO3HABATEIIBHON JIESATEIILHOCTH TIOCPEJICTBOM KOHTPOJISL M TUTAHUPOBAHUS YUEOHOTO mporiecca B
COOTBETCTBUHU C HM3MEHSIOLUIUMUCS CUTYalUsIMU U TPUMEHSEMBIMH CpEICTBAaMH H (opMaMu
OpraHu3aIMy COTPYIHUYECTBA, a TAK)KE WHIUBHUIYATHLHON pabOTHl HA YPOKE;
e yMeHHE OTOMpaTh COOTBETCTBYIOIIME CPEACTBA peaTU3alMHM PEHICHUS MaTeMaTHYECKUX
3ama4y, moAOUpaTh WHCTPYMEHTHI 7S OIICHWBAaHHUS CBOEH TpaeKTOpHUH B padore ¢
MaTeMaTHYECKUMH IMTOHATUSIMH U MOJCIISIMU,

Ilo3nasamenvuvie YY/[

e YMEHHE OINpEACNATh OCHOBOIOJAraloUIee MOHATHE W IPOU3BOAMUTH JIOTUKO-CTPYKTYpPHBIN
aHaJu3, ONPENEIATh OCHOBHBIE IIPU3HAKU U CBOMCTBA C MIOMOILIBIO COOTBETCTBYIOIIMX CPEACTB U
WHCTPYMEHTOB;

®  yMEHHUE MPOBOJUTH KIacCU(PUKAINIO OOBEKTOB Ha OCHOBE KPUTEPHUEB, BBIJCIATH OCHOBHOE
Ha (pOHE BTOPOCTENEHHBIX JAHHBIX;

e  yMEHHUE IIPOBOJUTH JIOTHYECKOE PACCYKACHUE B HAMIPABICHUH OT OOLIMX 3aKOHOMEpPHOCTEH
M3y4aeMOM 3a71a4M 10 YACTHBIX PACCMOTPEHU;

®  YMEHHUE CTPOUTH JIOTMYECKHUE PACCYKIEHUS HAa OCHOBE CHCTEMHBIX CPABHEHUN OCHOBHBIX
KOMIIOHEHTOB M3y4aeMOr0 MaTe€MaTU4YeCKOro pasfesia WIM MOJEIHU, IOHATHS WM KJIACCOB,
BBIJICIISIS ONIPEEIICHHBIE CYIIECTBEHHBIE PU3HAKN UM KPUTEPHH;

®  YMEHHUE BBIABIIATH, CTPOUTh 3aKOHOMEPHOCTB, CBSA3HOCTb, JIOTHMHOCTH COOTBETCTBYIOIIMX
LEMOYEK PacCy X JIeHUH Mpu paboTe ¢ MaTeMaTHMYECKUMHM 3a/ladyaMi, YMETh MOJPOOHO U CHKATO
MPEACTABISATh JIE€TAIU3ALMI0 OCHOBHBIX KOMIIOHEHTOB MPH JOKAa3aTelbCTBE IMOHATHH U
COOTHOLICHUN HAa MAaTEMaTUYECKOM S3BIKE;

e YMECHHUE OPraHU30BBIBATH ITOMCK U BBIABIATH IIPUYUHBI BOSHUKAIOLIUX IIPOLIECCOB, SIBICHUM,
HanOoJiee BepoATHbIE (DaKTOPBI, IO KOTOPHIM MaTeMaTHYECKUE MOJAETH U OOBEKTHl BeAyT cels
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II0 OINPEACICHHBIM JIOTHYECKUM 3aKOHAM, YMETh IPUBOJWUTH NPUYMHHO-CICICTBEHHBIA AHAIN3
MOHATHUH, CYKICHUN U MaTEMaTUYECKUX 3aKOHOB;
® yMEHHE CTPOMTh MAaTEMAaTUYECKYyI0 MOJENb TpPU 33aJaHHOM YCJOBUH, OOJajaromeit
ONpPECICHHbIMU XapaKTEPUCTUKAMU OOBEKTa MpPU HAJIWYMM ONPEJECICHHBIX KOMIIOHEHTOB
(bopMHpYIOLIErocs: MPeanoIaraeMoro NOHATHS WIN SBJICHUS;
®  yMEHHE IIEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIIAIOILYI0 MaTEMaTHUECKON
3aJaud Ha S3bIK TpagUuUecKoro OTOOpaKEHUs - COCTABJICHUS MAaTeMaTHYECKOM MOENH,
COXPAHSIOIIECH OCHOBHBIE CBOMCTBA U XapPAKTEPUCTUKH;
e yMEHHME 3a/aBaTh IUIAH DPEIICHUS MAaTEMaTH4YEeCKOM 3aJadud, PEAIU30BBIBATH AJITOPUTM
JeMCTBUH KaK MOIIArOBOM MHCTPYKIMH JUIs pa3pelieHus yaeOHO-TI03HaBaTeIbHOW 3a/1auy;
®  YMEHHUE CTPOUTH JOKA3aTEIbCTBO METOAOM OT IIPOTUBHOIO;
e ymMmeHue paboTarh ¢ MPOOJIEMHON CHTyaluei, OCyIIECTBISATh 0Opa30BaTENbHBIN Mpolecc
IIOCPEJICTBOM ITOMCKA METOJOB M CIIOCOOOB pa3pelleHus 3aJauu, ONpeeiTh I'PaHULIbI CBOErO
00pa30BaTEIbHOTO IPOCTPAHCTBA;
® yMEThb OPUEHTUPOBATHCA B TEKCTE, BBIABILATH INIABHOE YCIIOBHME 3aJa4d M yCTaHABIUBATH
COOTHOILIEHUE pacCMaTpUBAEMbIX OOBEKTOB;
e yMEHUE NEepeBOJUTb, HHTEPIPETUPOBATh TEKCT B UHbIE (OPMBI IpEICTaBICHUSL
UHGOPMALIUU: CXEMBI, TUarpaMMbl, rpaduecKoe MpeCTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/[

e yMeHHe paboTaTh B KOMaHze, (OPMUPOBAHHE HABBIKOB COTPYJHHYECTBA M Y4EOHOTO
B3aUMOJICHCTBHUS B YCJIOBUAX KOMaHHOW MIPhI WIIK HHOW (POPMbI B3aUMOICHCTBHUS;
e yYMEHHE pachpelessTh POJH W 3aJauyd B paMKaxX 3aHATHS, (GOPMUPYS TaKKe HAaBBIKH
OpPraHU3aTOPCKOrO XapakTepa,
[ ] YMGHI/IG OLICHUBATHb HpaBI/IJ'II)HOCTI) CO6CTBCHHBIX HeﬁCTBHﬁ, a TaKXKEC OCATCIBbHOCTU Z[pyrI/IX
y‘-IaCTHI/IKOB KOMaH/BbI,
[ ] KOppeKTHO, B paMKax 3a1a4 KOMMYHI/IKaIlI/II/I, ¢)OpMy.HI/IpOBaTB 1 OTCTauBaTh B3IJIAABI,
apryMEHTHPOBATh JOBOJbI, BBIBObI, & TAK)KE BBIIBHIaTh KOHTAPIYMEHTBI, HEOOXOAUMBIC IS
BBISIBJICHU A CI/ITyaLII/II/I ycnexa B peHIeHI/II/I TOI>'I NIJIn HHOI>'I MaTeMaTPI'—IeCKOﬁ 3aJa4iu,
[ ] YMGHI/Ie ITIOJIB30BATHCS MATCMATUYCCKUMHU TCpMI/IHaMI/I JJISL pCHICHI/Ifl yqe6H0-
MO3HABATENIBHBIX 33J]a4, a TAaKXXe CTPOUTh COOTBETCTBYIOIIME pEUYEBHIC BBHICKA3BIBAHHUS Ha
MATECMATUYCCKOM A3BIKC IJI51 BI)ICTpaI/IBaHI/ISI MaTCMaTquCKOﬁ MOACIN,
® yMeTh CTPOUTH MATEMaTHYECKHE MOJEIH C TOMOIILIO COOTBETCTBYIOIIETO MPOrPaMMHOIO
o0ecrneveHus, CEpBUCOB CBOOOIHOTO OTIAJICHHOTO IOCTYIIA;
e yMeTh TPAaMOTHO M YETKO, corjacHo mpaBwiaM odopmienus KMM-a OI'D 3aHOoCHTH
HOJ'IyLICHHI)Ie p€3YJ'II)TaTI)I - OTBCTHI.

IIpeomemnvie pezynomamei:

e (opmMupoBaHHE HABBIKOB [TOMCKAa MaTEMATHUYECKOIO0 METO/1a, aJITOPUTMA U TIOUCKA PELICHUS
3a/1a4M B CTpYKType 3axa4d OI'D;

e  (opMupoBaHME HaBbIKA PELICHHUs ONPEICNIEHHBIX TUIIOB 33/Jau B CTPYKType 3a1a4 OI'D;

e yMeHue paboraTb ¢ TabAMIIAMH, CO CXE€MaMM, C TEKCTOBBIMU JAaHHBIMU; YMETh
peoOpa3oBbIBaTh 3HAKU U CUMBOJIBI B I0KA3aTEJILCTBAX U MPUMEHIEMBIX METOAAX JJIsl PEeLLICHUs
00pa3oBaTeNbHBIX 3a/1a4;

e yMEHHE TPHUBOJUTH B CHCTEMY, COIOCTaBIIATh, 0000IaTh W  aHAIU3MPOBATH
MH(OPMaLlMOHHBIE KOMIIOHEHThl MaTeMaTHYECKOro XapakTepa M YMETb NPHUMEHSTHb 3aKOHBI U
IIpaBUJIa AJIs PELIEHUS] KOHKPETHBIX 33/1a4;

¢ yMEHHE BBLICIATH TIJABHYI0O M H30BITOUHYIO HH(OPMAILHIO, NPOU3BOAMTH CMBICIOBOE
C)KaTHe MaTeMaTU4YeCKUX (PAKTOB, COBOKYIHOCTH METOJIOB M  CIIOCOOOB pELICHHUS; yYMETh
MPEJICTaBISITh B CIOBECHOH (opMe, HCHOIb3ys CXEMbl M pa3linyHble TaOMUIbI, TpaQuKu U
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JIMarpaMMbl, KapThl MOHATUWA M KJIACTEPhbl, OCHOBHBIC MAEH W IJIAH PEIICHUS TOW WM HHOMN
MaTeEMaTHUUYECKOU 3aJ1a4u.
Tpebosanust k yposHIO NOO2OMOBKU YUAUUXCSL

HarypaabHnbie yncia. J[poou. PanmonanbHble YucIa
Buvinyckuux nayuumes:

®  [IOHMMAaTh OCOOCHHOCTHU JECATUUYHONW CUCTEMBI CUUCIICHUS;

e  OIEPUPOBATH MOHATUAMH, CBSI3aHHBIMHU C IE€IUMOCTBIO HaTypaIbHBIX YUCEIL;

e BHIpAXaTh 4YHCIAa B OKBHUBAJCHTHHIX (hopmax, BbIOMpas Hamboiee MOAXOIYI0 B
3aBHCHUMOCTH OT KOHKPETHOHN CUTYyal|H;

®  CpPaBHUBATH U YNOPSIOYNBATH PALIMOHAJIBHBIE YNCIIA;

®  BBIIOJHATH BBIYMCICHUS C PAlMOHAIbHBIMU YHUCIIAMHU, COYETasl YCTHHIE U IUCbMEHHbBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KAIbKYJIATOPA;

®  JCHOJIB30BaThb IIOHATHS W YMEHMS, CBS3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEJIUYUH,
IIPOLIEHTAaMH, B XOJE PELICHUS MAaTeMaTU4eCKUX 3aJady U 3aJad M3 CMEXHBIX IPEAMETOB,
BBIIIOJIHATH HECJIOKHBIEC TPAKTHYECKUE PACUETHI.

JlelicTBUTE/IbHbIE YHCJIA

Bbll’lVCKHuK HAYy4umicAa.

® JCMOJb30BaTh HauaJIbHbBIC MPECTABICHUS O MHOKECTBE JCHCTBUTENBHBIX YHCET;
® OINepUpOBaTh NOHATHEM KBAJIPATHOTO KOPHS, IPUMEHSATDH €r0 B BHIUMCICHUSIX.
Anredpanyeckne BbIPaKeHUS

BblnyCKHuK Hayuumcs.

® ONEpPHUPOBATH MOHATHIMHU KTOXKIECTBO», «TOXKJIECTBEHHOE MTPeo0pa3oBaHue», pemaTh 3aaa4H,
coaepkaiiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ (hOpMyIaMH;

® BBINOTHATH Pe0OPa30BaHUS BRIPAKECHUHN, COJIEPIKAIIUX CTETIEHH C IETBIMHU MOKa3aTeIs MU 1
KBaJ[paTHbIE KOPHH;

® BBINOJHATH TOXKJIECTBEHHBIE TPEOOPA30BaHMs PALlMOHAIBHBIX BBIPAKEHUI Ha OCHOBE MPABUI
NeMCTBUH HaJl MHOTOWICHAMH H alnreOpandecKuMH Ipo0sMu;

® BBINOJHATH PA3JI0KEHUE MHOTOYWICHOB Ha MHOKHUTEIIH.

YpaBHeHus

Bbll’lVCKHMK HAYy4YumicAa.

e  pelarbh OCHOBHBIE BHJIbl PALIMOHAIBHBIX YPAaBHEHHUM C OJHOM NEPEMEHHOM, CHCTEMBI IBYX
YPaBHEHUH C ABYMsI [IEPEMEHHBIMU;

e [IOHMMaTh YyPaBHEHHE KaK BAXKHEUIIYIO MAaTEMAaTUYECKyI0 MOJEIb ISl ONHUCaHUsA |
M3y4YeHUs Pa3sHOOOPa3HBIX pPEAbHBIX CUTYyallui, pelaTh TEKCTOBBIC 3a7aud aireOpandeckum
METO/0M;

®  MpUMEHSATH IpaduuecKkue MpenCTaBICHHs s UCCIEeIOBAHUS YPaBHEHUM, UCCIEIOBAHUS U
pELICHUs] CUCTEM YPAaBHEHUH C IByMsI IEPEMEHHBIMU.

HepaBencrBa

Buinycknux Haywumes:

® [IOHMMAaTb M TMPUMEHATH TEPMHUHOJIOTUIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILLIEHUEM
HEpPABEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;
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® pelaTh JMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM M UX CHUCTEMBI; pellaTb KBaJpaTHbIC
HEpPaBEHCTBA C ONOPOH Ha rpaduuecKre MpeICTaBICHuUs.
OcHoBHbIE MOHATHS. YK c/I0BbIE PYHKIIMHU

Buinycknux naywumes:

® [IOHMMAaTh M UCIOJB30BaTh (PYHKIMOHAIBHBIC IMOHATUS U SI3BIK (TCPMHUHBI, CHMBOJIHYECKUE
0003HaueHUs ),

®  CTpOWTH rpapuKy >IEMEHTAPHBIX (DYHKIHIA; HCCIeI0BaTh CBOMCTBA YUCIOBBIX (DYHKIMN Ha
OCHOBE M3YYCHUS TIOBEICHUS UX ITPaPHKOB;

® OHMMaTh (DYHKIMIO KaK BRKHEHIIYI0 MaTEMAaTUYECKYIO0 MOJEIb JUIsS ONMCAHHS TPOIECCOB
U SBJICHUN OKPYKAIOUIETO MHUPA, NPUMEHSATh (YHKUMOHAIBHBIN S3BIK JUISL ONUCAHHUS H
UCCIICIOBAHMSI 3aBUCUMOCTEH MexX 1y (PU3HMUECKUMH BEJTHYNHAMH.

OnucarejibHasi CTATUCTHKA

Buinycknux naywumes:

® JCIOJb30BaTh NPOCTEHUIINE CTIOCOOBI IPEACTABICHUS U aHAIN3a CTATUCTUYECKUX JAHHbIX.
Cay4aiinble cOOBITHS U BEPOATHOCTH

BrInycKHUK Hay4YuTCs

® HaxXOAWUTb OTHOCUTCIIbHYIO HaCTOTY U BEPOATHOCTDH CJIy‘-I&ﬁHOFO COOBITHSL.
KomoOunaTopuka

° BhInycKHUK Hay4yHTCs peniath KOMOMHATOPHBIC 3314l Ha HAXOXJICHHE YUClia 00BEKTOB
WM KOMOUHALIUHA.
Harasignasi reomeTpust

Bbll’lVCKHuK HAYy4YumicAa.

® DACIIO3HAaBAaTh Ha 4YCPTEIKAX, PUCYHKAX, MOJACIAX H B OKpPYXKaAOIIEM MHPE INNIOCKUC U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (UTYPBI;

® pacro3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIHOTO Mapajuieenunesia, IpaBuiIbHON MUpaMuIbl,
OUIMHAPA U KOHYCA,

® CTPOMTH pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Napasuleenunena;

® OIpeAensaTh MO JUHEHHBIM pa3MepaM pa3BEPTKHU (UTYpPHI TUHEIHBIE pa3Mepbl caMol PUTypbI
¥ Ha000poT;

® BBIYUCIATH 00BEM MPSIMOYTOJIBHOTO MapalieenuIeaa.

I'eomerpnyeckue Gpurypsl

Buinycknux nayuumes.:

® TI0JIb30BaTbCS A3BIKOM TI'E€OMETPUM AJI ONHUCAHMSI IPEIMETOB OKPY)KAMOIIEr0 MHpa U HUX
B3aMMHOI'O PACTIONIOKEHHUS;

® pacro3HaBaTh M HM300pakaTb Ha 4YEpPTEXKaxX U PUCYHKAX TeoMeTpudeckue (Urypbl U HUX
KOH(UTypaluu;

® HAXOJUTh 3HAYECHUS UIMH JTUHEWHBIX 3JIEMEHTOB (PUIYp M UX OTHOIIEHUS, IPATYyCHYIO MEpy
yraoB ot 0° mo 180°, mpuMeHsis onpeneneHus, CBOMCTBA U MpU3HAKU (QUTYP U HUX DJIEMEHTOB,
oTHOMEHHs HUryp (paBeHCTBO, MOA00OHE, CHUMMETPHUH, TOBOPOT, NMapaJuIeIbHbIN EpeHocC);

® OINEpUPOBaTh C HAYAJIBHBIMM IOHATUSMU TPUTOHOMETPUM M BBINOJHITH 3JIEMEHTapHBIE
orepanuu HaJl QyHKIUSMU YIJIOB;
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e pelmiaTh 3aJa4d Ha JI0Ka3aTeIbCTBO, OMMUPAsCh HA U3yUYEHHBIE CBOMCTBA (PUTyp U OTHOLICHUH
MEXIy HUMU U IIPUMEHSISI U3y4ECHHBIE METObI JOKA3aTEIIbCTB;

® peEIIaTh HECIOKHBIC 33]a4l HA ITIOCTPOCHHUE, IIPUMEHSSI OCHOBHBIEC AJITOPUTMBI IIOCTPOCHUS C
IIOMOUIBIO UUPKYJIS U JIMHEHKU;

e pelaTh NPOCTEHINNE INIAHUMETPUYECKUE 3a1a4U B IIPOCTPAHCTBE.

HN3mepenne reoMeTpu4ecKUX BeJTHYUH

Buinycknux naywumes:

®  UCIOJIb30BaTh CBOMCTBAa M3MEpPEHUs JJIMH, IUIOMIAJACH M YIJOB MpPU PEIICHUH 3a/Jad Ha
HaxOJKJIEHWE JUTMHBI OTpe3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI YT OKPYKHOCTH, TPATyCHOU MEPHI
yria;

®  BBIUKCIATH IUIOHIAJAN TPEYTOJIbHUKOB, MPSAMOYTOJIBHUKOB, MMapajuieiorpaMMOB, Tparneuui,
KPYTOB U CEKTOPOB;

®  BBIYHCIATH JTUHY OKPYKHOCTH, JUTMHY JyTH OKPY>KHOCTH;

®  BBIYUCIATH JUTMHBI JTUHEHHBIX 3JIEMEHTOB (UTYP M UX YIJIBI, UCTIOIB3YS (HOPMYIIBI JJIUHBI
OKPYXHOCTH ¥ JUTMHBI IYTH OKPY>KHOCTHU, GOPMYIIBI IIomaaen puryp;

e pemiaTh 3a/la4ydl Ha JIOKA3aTEIbCTBO C HCIOJIb30BaHHEM (OPMYN [UIMHBI OKPYKHOCTH U
JUTHHBI JIyTH OKPYXKHOCTH, GOpMYII TUTOIanel puryp;

e pemarh MPAaKTUYECKUE 3a/lay, CBA3AHHBIE C HAXOXKJACHHUEM T'€OMETPUUYECKUX BEITUYUH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

Koopaunartsi

Buinycknux naywumes:

® BBLIYHC/IATH JJIMHY OTPE3Ka IO KOOpAWHATAM €0 KOHILIOB, BBIYHUCIIATL KOOPAUHATEI CCPCANHBI
OTpPE3Ka,
® HCIIOJIB30BaTh KOOp,Z[I/IHaTHHﬁ METOL JIS1 U3YUCHUA CBOMCTB MNpsAMBIX U OKPY)KHOCTeﬁ.

4 TemaTu4eckoe MJIAHUPOBAHUE.

Ne Pa3znesnsr nmporpammsl (3ananne KMM) Kon-Bo gacos

n/n
1 | Beiuucnenus u npeodpazoBanus ( Ne 6) 2
2 | [Ipaktuko-opuenTupoBanubie 3aaanus (Ne 1-5) 5)
3 | HeiicrBurenbHble yncina (Ne 7) 2
4 | IIpeoGpa3oBanue BbipaxkeHui (Ne 8) 2
5 | Pemenne ypaBHeHuii, cucteM ypaBHeHud. (Ne 9, 20) 3
6 | Perenue HepaBeHCTB, crcTeM HepaBeHCTB. (Nel3) 2
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7 | ®ynkuun u rpaduxu (Ne 11, 22) 3
8 | [NocmenoBarenpHOCTH U miporpeccun (Ne 14) 2
9 | BepositHocTs (Ne 10) 2
10 | IIpaktuyeckue pacy€rsl o popmynam (Ne 12) 2
11 | 3agaun mwianumerpun. (Ne 15-19, 23-25) 6
12 | TexcroBsie 3amaun (Ne 21) 1
13 | Pemenne KNM. OdopmieHne 6i1aHKa U SK3aMEHAITMOHHON 2
paboTHLI.
Hroro: 34
KanennapHo — rematnuyeckoe IJiaHMPOBaHue
No Jara Howmep 3ananus | Koin-
1/ | TpoBeACH Tewma 3ansaTHIt B KM BO
I usi 4acoB
1 Crieruduika 5K3aMEeHAIIIOHHON PabOTHI IO 1
maTemartuke 9 knacca B popme OI'D. 6
Apudmernueckue JeMCTBUS ¢ palliOHATbHBIMU
YHCIAMHU.
2 Uucna v BBIYUCIICHUSL. 1
3 [TpeoOpa3oBanue anredpandyecKux BbIpaXKEHUH U 1
HAXOXKJICHHE €T0 YMCIOBOTO 3HAUCHHSI.
4 [TpeoOpa3oBaHue YUCTOBBIX U OYKBEHHBIX 8 1
BBIPAKCHUI.
5 CpaBHeHUE IEHCTBUTENBHBIX YUCEIL 7 1
6 CpaBHeHUe IeHCTBUTENBHBIX YHCEl Ha 7 1
KOOPJMHATHOM JTy4Ye.

7 YpaBHeHMs U X cucTeMbl. ba3oBblil YpOBEHb 9 1
8 Pemenne ypaBHeHuii. ba3oBelil ¥ MOBBIIEHHBIN 9921 1
YPOBEHB. ’

9 Pemenne ypaBHeHuUi, CUCTEM YpaBHEHUIA. 21 1

I1OBBIIICHHBINA YPOBEHbD.
10 Pemennie TekCTOBBIX 3aau aredpandeckum 29 1
crioco0oM. IToBBbIIIIEHHBIH YPOBEHb.
11 ["'eomeTpryecKkre 3a/1a4u Ha KJIeT4aTo Oymare. 18 1
12 3agaun no teme: «llmonaam MHOrOyroJIbHUKOBY 17 1
13 DyHKUIMHU U TpadUKH. 11 1
14 Oyuknuu u rpaduku. CooTHeceHue rpapuka 11 1

¢yHkuuu ¢ popmyinoii. bazoBblil ypoBEHb.
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15 Oynkuuu u rpapuku. [locrpoenne rpapukos. 29
ITOBBIIICHHBIN YPOBEHb.

16 [IpakTHKO - OpUEHTUPOBAHHBIE 3a/1a4M Ha JIUCTHI 1.5
Oymaru, 1iaH yJacTka (MeCTHOCTH, KBApTHUPHI)

17 [IpakTHKO - OpUEHTUPOBAHHBIEC 3aJ1a4 Ha 1-5
MapKUPOBKY IIHH.

18 [IpakTHKO - OpUEHTUPOBAHHBIE 3a]a4d Ha 1.5
TEIIUITY (Tepaccy)

19 [IpakTHKO - OpUEHTHPOBAaHHBIE 3a]la4d Ha 1.5
Tapu®bl, IeYb 17151 OaHU.

20 [IpakTuKO - OpUEHTUPOBAHHBIE 3aJa4M Ha IIOJIUC 1.5
OCATO.

21 Bripaxxenue u3 GpopmyI1 OTHUX BEJIMYUH Yepe3 12
JpyTHE.

22 IIpakTHueckue pacyeTsl 1Mo GopmyJiaM. 12 1

23 Hepasencraa. 13 1

24 HepaBenctBa. CUCTEMbI HEPABEHCTB. 13 1

25 3amayu Ha MOCJIEI0BATEILHOCTH , 1
apuQMETHUUECKYIO IPOTPECCHUI0 C MPAKTUYECKUM 14
COJICpKAHUEM.

26 3amayy Ha IOCJIE0BaTEeILHOCTH |, 14
TE€OMETPHUYECKYIO MPOTPECCHIO C TPAKTUIECKUM
COJIep>KaHUEM.

27 Pemenue 3a1a4 Ha reoMeTpuyecKie GUTYpHI. 15
Yrasl.

28 Pemenue 3ama4 Ha reomeTpuyeckue GUryphl. 16
JnvHBL.

29 ['eomeTpryeckue 3a/1aun Ha U3MEPECHUS U 18
BBIUMCIICHHSI.

30 Bomnpocs! Ha 3HaHMe hopMyI1, onpeereHnH, 19
JIEeMM, CBOMCTB, TPU3HAKOB T€OMETPHUYECKIX
duryp.

31 3ajaun Ha TEOPUIO BEPOSITHOCTEH. 10

32 Pelenne reoMeTpuyecKux 3a/1a4 MOBBIILIEHHOTO 23,24
YPOBHSI.

33 Pemenue KMM. Odopmienue 61aHka 1
HK3aMEHALMOHHOW padOoTBHI.

34 Pemenue KMM. Odopmienue 61aHka 1
HK3aMEHALMOHHOW padOoTBHI.

35 Pemenne KUM. Odopmienne 6iaHka u
9K3aMEHallMOHHOM paboThI.

5. Meroauyeckasi iureparypa

VY4eOHo MeToanuecKoe obecrieueHue, JeKTPOHHbIe 00pa3oBaTeNbHbIE PECYPCHI
Anrebpa
1. ®I'OC.Anredpa. CoOopHHK pabouux mporpaMm.7-9 kiaccel:yded.mocodue st
obmreo6pazosar. Opranuzanuii/(coct.T.A.Bypmuctpoa)-3- e uzn.M.:IIpocsemenne,2016.
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2. OI'D Maremaruka: TUIIOBBIE YK3aMEHAITMOHHBIE MaTepuaibl: 36BapuanToB/moa pea. M. B.
SAmenko. - M.: U3natensctBo «HarmonansHoe oopazoBanue», 2021 r, 2020r.

3. U. B. Smenko, C.A. IllectakoB. S cnam OI'D! Tumnoseie 3aganus. Anredpa. M:
ITpocsemienue. 2019

4. MakapsrueB F0.H. Anre6pa, 71 : yueOHUK 117151 0011e00pazoBarenbHbix opranu3anuii /10 H.
Makapsrues, H.I'. Munmiok, K., Hemkos, C.b. CyBoposa; oz penakuueit C.A. TensakoBckoro.
- : [IpcBemenne,2014

5. MaxkapsrueB FO.H. AnreOpa, 8 ki1 : yaeOHUK 111 0011eo0pa3oBarenbHbix opranu3anmii /FO.H.
MakapsriueB, H.I'. Mungiok, K.1. Hemikos, C.b. CyBopoBa; non penakiueir C.A. TensikoBCKoro.
- : [IpcBemenne,2014

6. MakapsrueB FO.H. Anrebpa, 9 ki : yueOHuk 11 o61meoopa3oBaTenbHbIX opranu3anuii /FO.H.
Makapsrues, H.I'. Munaiok, K., Hemkos, C.b. CyBopoBa; o penakuueit C.A. TensakoBckoro.
- : [IpcBeenne, 2014

I'eomerpus

1. ®I'OC. I'eomerpus . CoopHUK pabouux mporpamm.7-9 kiaccel:yued.mocodue s
obmeobpazosar. Opranuzanuii/(coct. T. A. Bypmuctposa)-3 e u3a.nopad. M.:IIpocBemnienue,
2016.

2. 'eometpus. 7-9 kmacchr: y4e. as odmieoopazosar. opranm3anwii / JI. C. AtanacsH [u ap.]. —
M. : [Ipocs., 2014.

3.1. B. Smenxo, C.A. Hectaxos. S cnam OI'D! Tunossle 3aganus. ['eomerpust. M:
IIpocsemenue. 2019

4. 3uB, b. I'. 'eomerpus : muaaktudeckue Mmatepuans : 9 k1. / b. I'. 3uB. — M. : IIpocBenienue,
2014.

5. 3yuenne reomeTpun B 7-9 Kiaccax : METOJl. peKoMeHaauuu : K. ais yuaurens / JI. C.
ArtanacsH [u np.]. — M. : IIpocBenienue, 2011.

6.. Mumenko, T. M. I'eomerpust : TemaTudeckue TecTsl : 9 kit. / T. M. Mumenko, A. /1.
biunkos. — M. : [IpocBemenue, 2014.

JlonoHHUTENbHAS JIUTEPATYpa U yUUTEIs:

1. U. B. Smenxko, C.A. Illectakos. f cnam OI'D! Maremaruka. OI'D. MoaynbHbIN KypC.
Meroauka noarorosku. M: [Ipocsemenue. 2019

2. 3us, b. I'. 3anaun no reomerpuu : mocodue st yyamuxcst 7—-11 kmaccon
obmeobpazoBatenbHbIX opranuzanuii / b. I'. 3uB, B. M. Meiinep, A. I'. baxauckwuii. — M. :
[Ipocsemenue, 2014.

3.. Kykapuesa, I'. 1. COopHuKk 3a1a4 1o reoMeTpuu B pucyHKax u tecrax. 7—9 kmaccel / I'. 1.
Kykapuesa. — M., 1999.
4. CaspacoBa, C. M. YopakHeHus 1o IUIaHUMETpHUH Ha ToToBbIX uepTexkax / C. M. CaBpacosa,
I'. A. Scrpebunenxuii. — M., 1987.

Hudpossie o6pazoBarensHbie pecypebl (LIOP) st moaiepkku MoAroTOBKH IIKOJIbHUKOB.

1. MunucrepctBo odpazoBanus P®. http://www.ed.gov.ru; http://www.edu.ru

2. TectupoBanue on-line. 5-11 knaccer. http://www.kokch.kts.ru/cdo

3. Bes anemenTapnas maremaruka. http://www.bymath.net
4. http://www.fipi.ru
5. http://ege.edu.ru

6. http://alexlarin.net

7.https://oge.sdamgia.ru

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHHE:

1. Komnsrotep.

2. TIPOEKTOP
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