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HOACHUTEJIBHAS 3AIIMCKA

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA

[Iporpamma kypca «3a cTpaHuilaMu yueOHHMKA MaTeMaTHUKW» MpeAHa3HauYeHA
JUIsl  TIOBBIIEHHUS A()PEKTUBHOCTM TOJATOTOBKM oOywaromuxcs 9 kiacca K
OCHOBHOMY TOCYAApCTBEHHOMY OHK3aMEHy IO MaTeMaTHKE 3a KypC OCHOBHOM
IIKOJIBI U MIPeAyCMaTPUBAET UX MOJArOTOBKY K JajibHEHIIEMY OOyUYE€HHIO B CpeIHEH
IIKOJIE»; HAMpPaBJIEH Ha BOCIOJHEHHUE HEAOCTAIOMIMX 3HAHUHN, OTPaOOTKY MPUEMOB
pelieHus 3aaHuil pa3IMYHbIX TUIOB U YPOBHEH CIOKHOCTH BHE 3aBUCUMOCTH OT
(GOpMyNHpPOBKH, a Takke OTpaOOTKY THUIOBBIX 3aJaHUN MO MaTeMaTHKE Ha
TECTOBOM Marepuayie; IMO3BOJUT CHCTEeMAaTH3UpOBaTh U YriayOUTh 3HAHUSA
yyalluxcsi 1O pa3jMyHbIM pa3jeiaM Kypca MaTeMaTUKU OCHOBHOW IIKOJIBI
(apucmetuke, anredpe, CTaTUCTUKE, TEOPUU BEPOSITHOCTEN U TE€OMETPHUN).

HEJIN U3YUEHUA YYEBHOI'O ITPEJIMETA

eas kypca:
CHUCTEMAaTH3allusl 3HAaHUH U CIOCOOO0B JISATECIIPHOCTH yUaIlIUXCS M0 MaTEMaTHUKE 3a
KypC OCHOBHOM IIIKOJIBI, MOATOTOBKA oOydarommxcs 9 kiacca K OCHOBHOMY
rOCyJIapCTBEHHOMY 3K3aMEHY 10 MaTeMaTHKe.
3amayu Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUUECKHUE MOHITHUS U ONPEACICHHUS 110
OCHOBHBIM M3Yy4YaeMbIM pazjeiiaM;

e OrtpaboTaTh OCHOBHBIE THUIIBI 33J1a4 3ydaeMbiX TUIIOB KM
«Anrebpa» u «['eoMeTpus» U UX aITOPUTM PEIICHUS,

e CrocoOCTBOBATh MHTEILICKTYAIBHOMY Pa3BUTHIO yUAIIUXCS,
(GhopMUPOBAHUIO KAYECTB MBIIIJICHUS, XapaKTEPHBIX JIJIs
MaTEeMaTHYECCKOMN JACATEILHOCTH U HEOOXOIUMBIX YUCHHUKY JIJIS
YCTEITHOM CAa4Yi UTOTOBOM aTTECTAIlMH, JIJIs OOIICH COIMaIbHOM
OpUECHTAIIUU;

e AKIECHTHPOBATh BHUMaHWE YYAIIMXCS Ha €AUHBIX TPEOOBAHUIX K
npaBuiaM 0(hOPMIICHHUS Pa3IMYHBIX BUIOB 3aJaHUM, BKIFOYAEMBIX
B UTOTOBYIO aTTECTALMIO 3a KYpC OCHOBHOM LIKOJIBI.

o CnocoOCTBOBATH CO3AAHUIO YCIOBUU OCMBICIIEHHOCTH YUCHHUS,
BKJIFOYEHUS B HETO 00YUaIOIIErocs Ha YPOBHE HE TOJIbKO
WHTEJUIEKTYaJIbHOM, HO JINYHOCTHOM M COIIMAIIbBHON aKTUBHOCTH C
MPUMEHEHUEM TEX WJIM UHBIX METOJIOB 00YUCHHUSI.



MECTO YYEBHOI'O ITPEAMETA B YYEGHOM ITJTAHE

[Iporpamma Kypca coctaBieHa Ha ocHOBe (0s3aTeIbHOTO MHUHHMYMa
colepkaHusi 00pa3oBaTeIbHBIX MpOrpaMM II0 MaTeMaThKe M TpeOOBaHUM K
YPOBHIO TOJIFOTOBKH BBITYCKHUKOB OCHOBHOM HIKOJIBI, ¢ yueToM Crenudukanuu
KM pns npoBenenuss B 2026 T. WUTOrOBOM aTTeCTallMM IO MAaTEMAaTHKE U
Koaudukartopa nposepsembix TpeOoBaHuii k pe3ynbraram ocsoenus OOIT OO0 u
AIIEMEHTOB COAECP/KAHMS.

Ha wusyuenue ¢akynpTaTuBHOTO Kypca oTBeaeHo 17 wacoB, 0,5 yaca B
HEJEIIO.



COAEPKAHHUE YYEBHOI'O IPEIMETA

9 KJTACC
«IIpaKTHKO-OPHEHTHPOBAHHBIE 32IaHUA»

TabnuyHoe 1 rpaduyueckoe NpeACTaBICHUE TaHHbIX, IJIaH U CXEMa,
U3BJIeUEHUE HYXKHOU nH(popmaru. MzMeHnunBocTs pu u3mepenusx. Pemaromue
mpaBuiIa. 3aKOHOMEPHOCTH B U3MCHUYMBBIX BEJTMYMHAX. BEIYucIeHus u
npeoOpa3oBaHue BeNWYMH. VccaeoBaHue MPOCTEHIINX MATEMATHICCKUX
MOJIEJIEN.

«BbIyucIeHHsT U IPE0dPa30oBaAHMS

Jenicmeusa ¢ nHamypanvHblMu yuci1amu

CnoxeHHEe W BBIYUTAHUE, KOMIIOHCHTHI CJOKCHUS W BBIYUTAHUS, CBS3b
MEXITy HUMH, HaXO0XJICHHUE CYMMBI M Pa3HOCTH, U3MCHCHHUE CYMMBI U Pa3HOCTH
IIPH U3MEHEHUU KOMITOHECHTOB CJIOXKCHHS Y BHIYUTAHHUS.

YMHOKCHHE H JICJICHUEC, KOMIIOHCHTB YMHOXKEHUS U JICICHHSI, CBSI3b MEKITY
HUMH, YMHOXCHUE M CIIO)KCHHE B CTOJIOWK, JCJICHHE YTOJKOM, IIpOBEpKa
pe3ysbTaTa ¢ MOMOIIBIO MPUKUAKU U 00PaTHOTO JIEUCTBHUS.

Yucnoswie sviparxcenus

YucrioBoe BhIpaKEHUE U €r0 3HAUYCHUE, TOPSAIOK BBITIOJHEHHUS EHCTBUIA.

JIpoou. Ooviknosennwvle opoou

Hons, yacth, ApoOHOE uyucio, Aapodb. J[poOHOe 4YHuCIO Kak pe3ynbTar
nenenus. [IpaBuibHBIE W HEMpPaBWIbHBIE TPOOU, CMEIIaHHAs APO0b (CMEIaHHOEe
YKCII0). 3aMKch HATYpaJbHOTO YKCIa B BHUJIE JAPOOH C 3aJaHHBIM 3HAMEHATEJIEM,
npeoOpa3oBaHuEe CMEIIAHHON P00 B HETIPABWILHYIO APOOb U HA00OPOT.

[IpuBenenue npobeit k obmemy 3HameHaTen0. CpaBHEHHE OOBIKHOBEHHBIX
npobeii. CokeHHe U BBIYUTAaHUE OOBIKHOBEHHBIX IpOOCi. YMHOXKEHNE U JICIICHHE
OOBIKHOBEHHBIX JIPOOCH.

ApudmeTrnyeckue AEUCTBHUS CO CMENIAHHBIMU TpoOsMu. ApudmeTnueckue
JeUCTBUSL C NpoOHBIMU uuciaamMu. Cnocobvl payuoHanu3ayuu Gbl4UCIeHULl U UX
npuUMeHeHue npu GblNOJIHEHUU OeliCMBUI.

Hecamuunvie opoou

[IpeoOpa3oBanne MACCATHYHBIX JpoOeli B OObIKHOBeHHBIE. (CpaBHEHHE
NeCATUYHBIX po0eil. CrokeHue W BhIYMTaHUE JECATHUYHBIX ApoOel. OKpyriieHue
JNECATHYHBIX  ApoOel. YMHOXEHHE U  JeJICHHUE JICCATHYHBIX  JPOOCH.
IIpeobpaszosarnue 00bIKHOBeHHBIX Opobeli 6 OdecamuuHvle Opodu. Komneunvie u
beckoneuHbvie decsimuynbie Opoou.

Yucna. Payuonanvuvie uucina



MHOXeCTBO palMOHANIBHBIX uKcesl. CpaBHEHUE PAIMOHAIBHBIX YHCEIL.
JleHcTBUST C pallMOHAIIBHBIMU YHUCHaMU. [Ipedcmasienue payuoHaIbHO20 YUCid
oecsamudHol OpoobIo.

/Jlpobno-payuonansvhule eviparxcenus

[IpeobpazoBanue APOOHO-IMHEHHBIX BBIPAXKEHUN: CIIOXKEHUE, YMHOXXEHHE,
neneHue. Aneebpauueckas 0pobwv. Cokpawenue aneeopaudeckux Opooeil.
llpusedenue ancebpauueckux Opobdeii Kk obwemy 3Hamenamento. leticmeus c
aneebpauveckumu OpoOAMU. CHOJMCEHUe, Bblyumanue, YMHOMCeHUe, OeleHue,
80368e0eHue 8 CmeneHb.

«/leCTBUTEIbHBbIC YHCJIA».

Payuonansvnvie uucna

N300paxkeHne yucesn Ha 4YUCIOBOWM (KoopauHaTHOW) mpsimoil. CpaBHeHHE
gyucesn. Moayme uncia, reoMeTpudeckasl MHTepIpeTanus Moayis uynucia. JledcTpus
C TIOJIOKUTEILHBIMU U OTPHUIATEILHBIMU YHCIaMU. MHOXKECTBO ILIEJIBIX YHUCEIL.

Koopounama mouxu

OCHOBHBIC TIOHSITHUS, KOOPOUHAMHBLU VY, PACCMOSHUE MedHCO)Y MOUKAMU.
Koopounamwvr mouku.

Hppayuonansvnsle uucna

[lonsiTue uppanmoHanbHOro yncia. PacnosnaBanve nppainnoHaIbHbIX YUCEIL.

MHnoorcecmeo OeticmeumenvHbix Yuce.

«IIpeobpazoBanne ajqred6pandecKnuX BbIPAKEHU»

Hppayuonansvnsle uucna

[TonsiTue MppanmroHanbHOTO YKcia. Pacro3HaBaHue UPpaIMOHATIBLHBIX YUCE.
[Ipumepsl n0Ka3aTeNnbCcTB B anredpe. /[eticmsus ¢ uppayuoOHAanbHbIMU YUCTAMU:
YMHOJICEHUe, OeleHue, B8038edeHue 8 cmeneHb. Mnoocecmeo OeucmeumenbHbix
yucei.

«YpaBHeHHS] 1 HEPABEHCTBA»

Pasencmea

UucnoBoe paBeHcTBO. (CBOMCTBA YHCIOBBIX pPaBEHCTB. PaBeHCTBO cC
IIEPEMEHHOM.

Ypaenenusn

[lonsiTue  ypaBHeHHUs W KOpHA  ypaBHeHuUs. [Ipeocmaénenue o
pasHocunbHocmu  ypasrenuil. Qbnacmov  onpedenenus ypaeHeHus (006aacmv
00NYCMUMbIX 3HAYEHUL NePEeMEHHOLL).

Jluneiinoe ypagnenue u e2o Kopnu

Pemenue nuHEWHBIX ypaBHEHWH. Jluuelinoe ypasHeHue ¢ napamempom.
Konuuecmeo kopueu numneunoco ypaenenus. Pewienue numnetinvix ypasuenuu c
napamempom.



Keaopammnoe ypasnenue u e2o Kopnu

KBanpathsie ypaBHEHUSI. Hemnomnnsie KBaJpaTHbBIC ypaBHEHUSI.
JIMCKpUMHMHAHT KBaJApaTHOro ypaBHeHUs. Popmylia KOpPHEH KBaJApaTHOIO
ypaBHeHus. Teopema Buema. Teopema, obpammas meopeme Buema. Pemenue
KBaJpaTHBIX YpPaBHEHUM: MCIOJb30BaHUE (OPMYIbI IJII HAXOXKIACHUS KOpHEH,
epagpuueckuil Memoo peuieHus, pazlodceHue Ha MHOXCUmMenu, noooop KopHel ¢
ucnonvsoganuem meopemvl Buema. Konuuecmeo KopHeli K8aOpamHno20 ypagHeHus.
8 3agucumMocmu om e2o ouckpumunauma. bukeaopammuvie ypasnenus. Ypasnenus,
c800UMble K TUHEUHbIM U K8aopamHviM. Keaopamuvie ypagnuenus ¢ napamempom.

/Ipoono-pauyuonanvHole ypagHenus

Pemiennie mpocTedmux ApoOHO-TMHEHHBIX ypaBHEHUU. Pewenue OpooOHO-
DPAYUOHATLHBIX YPAGHEHU.

Memooul pewenus ypasHeHuu: Memoovl PABHOCUNbHBIX Npeodpa308aHull,
Memoo 3amMeHbl nepemMeHHOU, 2paguueckuii memoo. Hcnonvzosanue ceoucme
@yHKYUI npu peuteHuU yYpasHeHUl.

IIpocmeriwue uppayuonanvhsie ypagHerus uoda , .

Vpasnenus euoa .Ypasnenus 6 yenvix uucnax.

«BeposITHOCTH COOBITHID)

Cayuaitnvle coovimus

CrnydaliHble OMBITHI (IKCIEPUMEHTHI), DJIEMEHTApHBIE CIy4alHbIEe COOBITHA
(ucxonanl). BeposiTHocTH 3neMeHTapHbIX CcOObITUH. COOBITHS B CIy4YalHBIX
HKCIIEPUMEHTAX U OJIaroNmpUATCTBYIOIIHUE dJIeMEHTapHbIe cOObITUA. BepositTHOCTH
CIIy4ailHbIX COOBITUH. OMBITHI C PABHOBO3MOXKHBIMU JIEMEHTAPHBIMU COOBITUSAMH.
Krnaccuueckue BepOsITHOCTHBIE OTBITHI C UCTIOJIB30BAHUEM MOHET, KYOHKOB.

«DyHKUUM U Tpapukm»
Dyukyuu. Illonamue hynkyuu

JlekapToBbl KOOPJAHMHATHI HA IIOCKOCTH. POPMUpPOBAHUE MNPEACTABICHUN O
METalpeIMETHOM TOHSATHH «KOOpAWHATB». CrnocoObl 3amanus (QyHKIMMA:
aHANMMTUYECKHUM, Tpaduueckuit, TaOmuunabld. [padux Pyaxkmumu. Ilpumeps
(GyHKIUH, TONy4aeMbIX B TPOIECCE WCCIACAOBAHMS PA3THUYHBIX pPeaTbHbIX
MPOLIECCOB M pelleHus 3ajad. 3HadeHue (GyHKIuU B Touke. CBoicTBa (DYyHKIIMIA:
o0nacTh  ompeneneHus, MHOXECTBO  3HAYCHWH, HYIW,  MPOMEKYTKH
3HAKOTIOCTOSTHCTBA,  YeMHOCMb/HeuemHOCMy, TIPOMEXKYTKH  BO3pacTaHUs U
yObIBaHMsI, HAMOOJbIIIEE U HAUMEHbIIIee 3HaYeHus. ccaenoBanne GyHKIUM 10 ee
rpaduky.

Juneiinasa ynkuyus

CaoiicTBa U rpaduk JUHEHHON (YHKIMU. YTIOBOM KOA(D(PUUIUEHT MPSMOMU.
Pacnonoxkenue rpaduka JIMHEHHON (QYHKUMM B 3aBUCUMOCTH OT €€ YIJIOBOTO



ko3¢ duirieHTa U cBOOOAHOrO unieHa. Haxoowoenue kod3pduyuenmos nuHeuHo
@QYHKYUU NO 3A0AHHLIM YCIOBUAM. NPOXOHCOEHUe NPAMOU uepe3 08e MOUKU C
3A0aHHLIMU  KOOPOUHAMAMU, NPOXONHCOEHUe NPAMOU Yepe3 OAHHYI0 MOUKY U
napanieibHou OAHHOU NPAMOLL.

Keaopamuunasa ¢hynkyus

CroiictBa u rpaduk kBagapatTuuHo (yHkuuu (napadona). Ilocmpoerue
epaghuka K8aopamuyHou GyHKYuu no moyKkam

Oopamnasn nponopuyuoHanIbHOCHb

CaotictBa @ynkiuu . 'unepbona.

«Ilocie10BaTeIbHOCTH H MPOTPeCCHi
Ilocnedoosamenvnocmu u npozpeccuu

YucnoBast mocieoBaTeabHOCTh. [[puMephl YMCIIOBBIX MOCIEI0BATEIIEHOCTEH.
beckoHeuHbIe TOCIEI0BATEIEHOCTH. Apr(METHUECKasI TPOTPECCHUs U €€ CBOICTBA.
['eometpuueckas nporpeccus. Popmyna odwe2o yieHa u CymMmsl N NEPEbIX UIeHO8
apughmemuyeckoll u 2eomempuieckol npocpeccutl

«YucoBble 1 0yKBeHHbIE BHIPAKEHHS

Yucnoswie u OyKeenHble GbIPAIHCCHUA

Boipaxkennie ¢ mnepeMeHHON. 3HadeHue BbIpaxkeHus. llomcraHoBka
BBIPQYKEHU U BMECTO NIEPEMEHHBIX.

I]envie eviparrcenusn

CreneHb ¢ HaTypallbHBIM TIOKa3aTejieM M ee cBoiicTBa. I[IpeoOpazoBanus
BBIPQKEHUH, COJIEPKAIINX CTETICHH C HATYPAJIbHBIM MTOKA3aTEJIEM.

OpHounen, MHorouwieH. JlecTBUA ¢ OJHOWIEHAMH W MHOTOWIEHAMHU
(cmokeHue, BbIUMTAHUE, YMHOXKEHHUE). DOpMyIbl COKPAIIEHHOTO0 YMHOKEHUS:
Pa3HOCTh KBAJpaTOB, KBaapaT CYMMBI M pa3HOCTU. Pa3znokeHue MHOrodjieHa Ha
MHOKUTEJIM: BbIHECEHHE OOIIEro MHOXUTEIS 3a CKOOKM, TPYNIIHUpPOBKa,
npuMeHeHne (HOpMys COKpaIIeHHOro yMHOXKeHUs. KBagpaTHbI TpexdieH,
pa3NoKeHNUEe KBAAPATHOTO TPeXusIeHa Ha MHOXKUTEIH.

«IIpakTn4yeckue pacyersl 1o Gopmyaam»

Boipaxxenne ¢ nepeMeHHOW. 3HaueHue BblpaxeHus. llomcranoBka
BBIPAKEHU BMECTO MIEPEMEHHBIX.

Ienvie evipasricenusn

CrereHb C HATypaJbHBIM TIOKa3aTeleM M ee€ cBoicTBa. [IpeobOpazoBaHus
BBIPKEHUM, COACPIKAIINX CTEIIEHU C HATYPATbHBIM ITOKA3aTEIEM.

OpHounen, MHoOrouwieH. JleWcTBUS ¢ OJHOWICHAMH W MHOTOWICHAMH
(cmokeHme, BRIYUTaHUE, YMHOKEHHE ). DOPMYITBI COKpPAIIICHHOTO YMHOXKEHHUSI.

«CucremMbl HEPABEHCTBY.

Cucmemol Hepasencme



CucTemMbl HEPABEHCTB C OJIHOW MEpEMEHHOU. Pelienne cucTteM HEPaBEHCTB ¢
OJIHOM MEpPEMEHHOM: JIMHEWHBIX, Kgaopammubix. V300pakeHre pelIeHUus CUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSIMOM. 3aIUCh PEIIEHUS CUCTEMBbI HEPABEHCTB.

«I'eomeTpuyeckue purypbl. Yribp
Benuuunoi

Benuuuna yrna. I'pagycHas mepa yria.

Tpeyzonvnuk

CgoiicTBa paBHOOEAPEHHOTO TPEYroyibHUKAa. BHENTHUN yrona TpeyroJibHHKA.
CyMMa yrioB TpeyroyibHUKa

«I'eoMeTpnuyeckue purypsl. JJJIMHBD)

QDuzypol 6 cecomempuu u 6 OKPYHCarouiem mupe
I'eomeTrpuueckas ¢urypa. BHyTpeHHsis, BHENTHsIS 00JaCcTH (PUTYpPBI, TpaHUIIa.
Jluauu u obyacTu Ha MIOCKOCTU. Beimyknas u HeBbinykias durypsl. [lnockas u
Heriockas ¢urypsel. [lonstue Benmuuunsl. {nuHa. M3mepenue mmnbl. EquHUIb
U3MEPEHUS JJITUHBI
Boinenenue cBodcTB  00bekTOB. (DOpMUpOBaHUE TMPEACTABICHUH O
MeTanpeIMeTHOM MoHATUU «purypa». Touka, oTpe3ok, mpsmMas, JTyd, JOMaHas,
IUIOCKOCTh, Yroj, OHCCeKkTpuca yrjia M €€ CBOMCTBa, BHJbI YIJOB,
MHOT'OYTOJIbBHUKH, OKPYKHOCTb U KPYT.
«Ili1omaxs MHOIOYr0JIbHUKA
H3smepenus u evtuucnenusn
[Inmomanu. Popmynsl IUIOMAAM TPEYTOJbHUKA, IapajuleorpaMma U €ro
YaCTHBIX BUJOB, Tpanemnuu, ¢opmyina ['epona, popmyna miomanyd BBITYKIOTO
YeThIPEXYTOJIbHUKA, (OPMYIIBI ITUHBI OKPYKHOCTHU U TJIOIIAIN KpyTa
«/3mepeHus U BHIYUCTCHUA
Hsmepenus u evluucnenusn
[Imomanu. Popmynsl IUIOMAAM TPEYTOJBHUKA, IapajuleaorpaMma M €ro
YaCTHBIX BUJOB, Tpamemnuu, (GopMyJsia TUIOMIAJAN BBIMYKIOTO YETHIPEXYTOJIbHUKA,
dbopMynbl IIWHBI OKPYKHOCTM W Tulomaau kpyra. [lmomans mnpaBUIBHOTO
MHOT'OYTOJIbHUKA.
Teopema Iludaropa. TpuroHoMeTpu4eckre COOTHOIICHUS B MPSMOYTOJIbHOM
TpeyroibHuKe. Tpuronomerpudeckue GyHKIUA yTa.
«Teoperuyeckue acneKTbD)
TeopeTndeckue acmekThl, TEOPEMBI, aKCHOMBI, OMpeaeNeHus, (HOpPMYIIbI,
JIEMMBI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMHHOCTHBLIE PE3VYJIbTATDI

e OTBETCTBEHHOE OTHOILIEHUE K YUYEHUIO, TOTOBHOCTh M CIIOCOOHOCTD K
CaMOPa3BUTHIO U caMOOOPA30BaHUIO HA OCHOBE MOTHBAILMU K 00YUYEHUIO
Y TIO3HAHHIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO JTalbHEHIIICH
UHAUBUAYaJTbHON TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B
mupe npodeccuit u npodeccuoHaIbHBIX IPEANOYTEHHM, C yUeTOM
YCTOMYMBBIX IMO3HABATEIbHBIX HHTEPECOB, a TAKXKE HA OCHOBE
(bopMHUpOBaHUS YBAKUTEIBHOI'O OTHOLLICHUS K TPYY.

o dopmupoBaHHE LIEIIOCTHOIO MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHOMN MPaKTHKU.

o OcBoeHuE COIMANBHBIX HOPM, IPABUII MTOBEJICHUS, poJiel u (hopm
COITMAJILHOM KU3HHU.

o Pa3BuTne MOpanbHOro CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUN
MOpaJILHBIX TPOOJIEM Ha OCHOBE JJMYHOCTHOTO BBIOOpPA, POpMUPOBAHHUS
HPaBCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MTOBEJICHHSI, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOILIEHUS K HPABCTBEHHBIM ITOCTYIIKAM.

o ®dopMHpoOBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU U
COTPYIHUYECTBE.

o ®opMHpoOBaHUE CITIOCOOHOCTH K AMOLIMOHATIBHOMY BOCIIPHUSITHIO
MaTEMaTUYECKUX 00BEKTOB, 3a]1a4, pEUICHUHN, pacCy X ICHHI

METAIIPEAMETHBIE PE3YJIbTATHI

Pecynamuenvie YY/[

e ONpENeNsTh COOCTBEHHBIE TPOOIEMBbI U TPUYUHBI UX BOSHUKHOBEHUS MIPU
paboTe ¢ MaTeMaTUYEeCKUMHU OOBEKTAMH;

e (opmynupoBaTh COOCTBEHHBIE BEPCHH WU MMPUMEHSATD YK€ U3BECTHBIC
(bOpMBI 1 METOJTBI pEIICHUSI MAaTEMAaTUIECKOM TTPOoOIeMbl, (HOPMYITUPOBATH
MIPEINOIOKEHUS U CTPOUTH THIOTE3bl OTHOCUTEIFHO PacCMaTPUBAEMOTO
00BEKTa U MPEABOCXUIIATE PE3yJIbTAThl CBOCH y4eOHO-T0O3HABATEIBHON
NeSTETHHOCTH;

e ONpENENSATh MyTH JOCTIKCHUS IeJIeH U B3BEIIMBATH BO3MOKHOCTH
pasperieHus onpeeICHHBIX Y4eOHO-TT03HABATEIbHBIX 32124 B
COOTBETCTBHH C ONPEICICHHBIMHI KPUTCPUSIMH U 33]]a4aMH;

e BBICTpPaWBaTh COOCTBEHHOE 00pa30BaTEIHLHOE TIOMPOCTPAHCTBO IS
pasperieHus ONpeeICHHOT0 KpyTa 3a7a4, ONpeeisaTh 1 HaXOAUTh
YCIIOBUS ISl peau3aliiy UeH 1 MIaHoB (CaMOoOydeHue);



e CaMOCTOSTENILHO BBIOUPATH CPe/IU MPEJJI0KEHHBIX PECYpCOB Hanboee
3¢ PeKTUBHBIC U 3HAUYUMBIC PU PA0OTE C ONMPEIETICHHON MaTeMaTUYeCKOM
MOJENBIO;

e YMETh COCTABJIATH IUIAH Pa3pEIICHUS ONMPEACICHHOI0 Kpyra 3aj1ad,
UCIIOJIb3YS PA3JIMYHBIE CXEMBI, PECYPCHI TOCTPOEHUS AUATPAMM,
MEHTAJIBHBIX KapT, MO3BOJISIOIINX MPOU3BECTU JIOTUKO - CTPYKTYPHBIH
aHallu3 3a71a4Hu;

e yYMETh IUIAHUPOBATH CBOM 00pa30BaTEIbHBIA MAPIIPYT, KOPPEKTUPOBATH U
BHOCHUTH ONIPEJCTICHHbIE U3MEHEHUS, KAYECTBEHHO BIIMSIOIINE Ha
KOHEUYHBIN MPOAYKT Y4eOHO-TI03HABATEILHOM JEATeTbHOCTH;

e YMEHHE KAYECTBEHHO COOTHOCUTH CBOM JCHUCTBUA C IPEABKYIIIAEMbIM
UTOTOM Y4€OHO-TTI03HABATEIILHOM JIESITEIHHOCTH TTOCPEICTBOM KOHTPOJIS U
MJIAHUPOBAHUS Y4EOHOTO TIPoIlecca B COOTBETCTBUH C U3MEHSIOIIIMMUCS
CUTYyAIUSIMH ¥ TIPUMEHSEMBIMH CPEJICTBAMU U (pOpMaMU OpraHU3aIUN
COTPYJHUYECTBA, a TAKKE UHIUBUIYaJIbHOU pabOThI HA YPOKE;

e yYMEHHE OTOUpATh COOTBETCTBYIOIIUE CPEACTBA peanu3alluu PeIIecHus
MaTeMaTHYECKUX 3aJ1a4, OAOUpaTh HHCTPYMEHTHI JIJIsi OIIEHUBAHUS CBOCH
TPAEKTOPUHU B pabOTe C MATEMATUYECKUMU MOHATUSIMU U MOJICIISIMH;

Ilo3naeamenvnuwvie YY/[

YMEHUE ONPEAEISITH OCHOBOIOJIATAIOIIEE TOHATHE U MIPOU3BOAUTH JIOTUKO-
CTPYKTYpPHBI! aHAJIN3, ONPEJESATh OCHOBHBIE MIPU3HAKHU U CBOICTBA C
MOMOIIIBIO COOTBETCTBYIOIINX CPEJICTB U HHCTPYMEHTOB;

yMEHHE MPOBOAUTH KiIacCU(PUKAINIO 00BEKTOB Ha OCHOBE KPUTEPUEB,
BBIJIETISATh OCHOBHOE Ha (DOHE BTOPOCTENEHHBIX JAHHBIX;

yYMEHHE MPOBOAUTH JIOTUUECKOE PACCYXKICHUE B HAMIPABICHUHU OT OOIIUX
3aKOHOMEPHOCTEN M3y4aeMOM 3aJ]aud 10 YaCTHBIX PACCMOTPEHUI;

YMEHHE CTPOUTH JIOTUYECKUE PACCYKICHUS HA OCHOBE CUCTEMHBIX CPABHEHUI
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOIr'0 MaTeMaTUYECKOTO pa3zesa Wik MOJIEIIH,
MOHSITUS WK KJIACCOB, BBIICIISIS ONPE/ICIICHHbIEC CYIIECTBEHHbBIEC MPU3HAKHU WU
KpUTEPUH;

YMEHHE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTD, CBA3HOCTD, JIOTUYHOCTH
COOTBETCTBYIOIIUX IETIOUEK PACCYKICHU MPU paboTe C MaTeMaTHIECKUMU
3a/1a4aMu, YMETb MOJIPOOHO U CHKATO MPEACTABIATH AETATU3ALNI0 OCHOBHBIX
KOMIIOHEHTOB IPU J0KAa3aTEJIbCTBE MOHATUN U COOTHOLIEHUN Ha
MAaTeMaTUYECKOM S3bIKE;

YMEHHUE OPTaHU30BbIBATH MOUCK U BBIABISATH MPUUYMHBI BOZHUKAIOIINX
MIPOIIECCOB, SIBJICHU, HanOoJIee BEpOsATHBIEC (PAKTOPHI, 10 KOTOPHIM
MaTeMaTU4eCKHUe MOJIENIU U 0OBEKTHI BEYT CeOsl 10 ONpeIeICHHBIM



JIOTUYECKUM 3aKOHAM, YMETh IPUBOJUTH TPUUNHHO-CJIEACTBEHHBIN aHAIN3

MOHATHUM, CYKICHUA U MATEMATUYECKUX 3aKOHOB;

YMEHHE CTPOUTHh MAaTEMATUYECKYIO MOJIENIb ITPU 3aJJaHHOM YCJIOBHH,

oOJasarolieit onpeeIeHHbIMUA XapaKTepPUCTUKAMK O0BEKTa MPU HATUYUH

OTIPEICICHHBIX KOMIIOHEHTOB (hOPMUPYIOIIETOCS MPEANOIaraéMoro moHsITUS

WM SIBJICHUS;

YMEHHE NIEPEBOJUTH TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYIO COCTABIISIIOILY IO

MaTeMaTHYeCKOH 3a/1aur Ha S3bIK rpaduuecKoro 0TOOpaXEHUs - COCTaBJICHUS

MaTeMaTUYE€CKOM MO/JIEJIH, COXPAHSIIONIEH OCHOBHBIE CBOMCTBA U

XapaKTEPUCTUKHU;

YMEHHE 33/1aBaTh IJIaH PEUICHUS] MATEMAaTUYECKOM 3a/1aul, peaIn30BbIBAThH

AJTOPUTM JIEHCTBHUI KaK MOIIAroBOM MHCTPYKIIMU JJIs pa3pelieHus: yaueOHo-

MO3HABaTEJILHOM 337124,

YMEHHE CTPOUTH JI0KA3aTEIHLCTBO METOJIOM OT MPOTUBHOTO;

yMeHHe padoTaTh C TPOOJEMHON CUTYaIIUEH, OCYIIIECTBIISATh 00pa30BaTEIbHBIM

MPOIIECC TTOCPEICTBOM MOUCKA METOJIOB U CIIOCOOOB pa3pellieHus 3a1a4H,

OTIPENICIATh TPAHUIIBI CBOETO 00Pa30BaATEIILHOTO MPOCTPAHCTBA;

YMETh OPUEHTUPOBATHCA B TEKCTE, BBISIBIISITh TJIABHOE YCIOBUE 3a1a4U U

yCTaHABJIMBATh COOTHOIIICHHE PACCMAaTPUBAEMBIX 0OBEKTOB;

yMEHHE MEePEeBOIUTH, HHTEPIPETHUPOBATH TEKCT B UHBIC ()OPMBI MPEICTABICHUS

uH(OpPMaIIMK: CXEMBI, THarpaMMbl, rpadUuecKoe MpeCTaBICHUE TaHHBIX;
Kommynuxamuenwvie YY/[

yMeHHe paboTaTh B KOMaH e, GOPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U

y4eOHOT'0 B3aMMOJICHCTBHSI B YCIIOBHSX KOMaHIHOW UT'PBI UJIK UHON (DOPMBI

B3aUMOJICHCTBUS;

yMEHHUE pacIpee/saTh POJIU U 3a7a4 B paMKax 3aHATHS, POPMHUPYS TaKKe

HaBBIKM OPTaHU3aTOPCKOTO XapaKkTepa;

yMEHHE OIEHUBATh MPABUIIBHOCTh COOCTBEHHBIX JICHCTBUM, a TaKKe

NEeSITEIbHOCTH IPYTUX YYACTHUKOB KOMAHJIbI;

KOPPEKTHO, B paMKaXx 3aJa4 KOMMYHHUKAIIUHA, POpMYITUPOBATh U OTCTAUBAThH

B3IJISI/IbI, APTYMEHTHPOBATH JOBO/IbI, BEIBOJbI, & TAKKE BBIJBUTATh

KOHTapTryMEHTbI, HEOOXOIMMBIE JJISl BBISIBICHUS CUTYaIlMU yCIleXa B PEIICHUU

TOM MJIM MHOM MaTeMaTHYEeCKOM 3a7Ja4u;

YMEHHE TOJIb30BaThCI MAaTEMAaTHYECKUMU TEPMHUHAMHU TSI PEIICHUS yIeOHO-

MTO3HABATEJILHBIX 33/1a4, a TAK)KE CTPOUTh COOTBETCTBYIOIIINE PEUCBBIC

BBICKA3bIBAaHHUSI HA MATEMATUUECKOM SI3BIKE I BRICTPAUBAHUS

MaTeMaTHYE€CKON MOJICIIH,



YMETH CTPOUTH MaTEMATHYECKHE MOJIENIN C IOMOIIBIO COOTBETCTBYIOLIETO
IIPOrPaMMHOI0 00€CIeUeHus], CEpBUCOB CBOOOIHOI0 OTAAJIEHHOTO JOCTYIIA;
YMETh I'PAaMOTHO U YETKO, coryiacHo npasuiiaMm opopmiiennss KUM-a 3anocutb
NIOJIYYEHHBIE PE3YJIBTAThI - OTBETBHI.

ITPEAMETHBIE PE3VYJIBTATDI

9 KIIACC

dbopMupoBaHUE HABBIKOB MTOMCKA MATEMATUUYECKOTO METO/Ia, aJITOPUTMA U
MOMCKa PELICHUS 3aJa4u B CTPYKTYpE 3a/1ad ;

dbopMupoBaHUE HABBIKA PEIICHUS OMPEICIICHHBIX TUIIOB 3a71a4 B CTPYKTYpe
3aj1a4;

yMeHHe padoTaTh C TaOJIMIIAMU, CO CXeMaMH, C TEKCTOBBIMH JIAHHBIMH; YMETh
peoOpa3oBbIBATh 3HAKW U CUMBOJIBI B JIOKA3aTEJILCTBAX M IPUMEHSIEMBIX
MeToAax JIJIsl perieHrs 00pa30BaTeIbHBIX 33/1a4;

yMEHHUE MPUBOJIUTHh B CUCTEMY, COTIOCTABIISATh, 0000I1aTh U aHATU3UPOBATH
nH(OPMaIIMOHHBIC KOMITOHEHTHI MATEMAaTUUYECKOTO XapaKkTepa U yMETh
MPUMEHSTh 3aKOHBI U TIpaBWJIa JJIsl PEIICHUS] KOHKPETHBIX 33/1a4;

YMEHHUE BBIJICTATH IIaBHYIO M M30BITOYHYIO HH(POPMAIIHIO, TPOU3BOIUTH
CMBICJIOBOE C)KaTHE MAaTEMAaTHYECKUX (DaKTOB, COBOKYITHOCTH METOJIOB U
croco0O0B pelIeHusl; YMETh IPEACTABISATh B CJIOBECHOM (hopMe, UCTIONB3YS
CXEMBI M pa3JIM4HbIC TaOIUIIbI, TPA(QUKU U TUarpaMMBbl, KapThl TOHATUN U
KJIACTEPbI, OCHOBHBIC UJICH U TJIAH PEUICHUS TOW WJIM UHOW MAaTEMATHUYECKOU
3aJ1a4H.



TEMATHUYECKOE IINIAHUPOBAHUE
9 KITIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Anrebpa 14
2 I'eomerpus 3
OBHIEE KOJIMYECTBO YACOB 110 17 0 0

INPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KITIACC
KosuyecTBo yacos
Ne i/ Tema ypoka Konrpoiabnbie | IlpakTuyeckue
Bcero
padoTsbI padoThI
| OOBIKHOBEHHBIE U JECATUYHBIE JPOOU. |
CrangapTHBIN BU YHCTIA.
2 [IpakTHKO-OpUEHTUPOBAHHBIE 3a0AHUS 1
3 [IpakTHKO-OpHUEHTUPOBAHHBIE 3aJaHUS 1
4 KBagparHble KOpHU U CTENIEHU 1
5 JIuneliHbIE ¥ KBaIpaTHBIE YPaBHEHUS 1
6 JIuHeitHbIe 1 KBaJpaTHbIE YpaBHEHUS 1
7 JIuHeiHbIe 1 KBaapaTHbIE HEPABEHCTBA. |
CucrteMbl HEpaBEHCTB
g JIuHeiiHbIe 1 KBaJpaTHbIE HEPABEHCTBRA. |
Cucrembl HepaBEHCTB
9 MHuorousnensl. Anredpandeckue Apoow, |
creneHy. JlonycTuMble 3Ha4eHHs] IEPEMEHHON
10 TekcToBBIE 3a1aUU 1
11 TekcToBBIE 3a1aUU 1
12 [Iporpeccuu 1
13 3ajauu Ha IPOTrPECCUU 1
I'paduxy QyHKIMIA 1 UX CBOWCTBA.
14 HccnenoBanue GpyHKIMU U IOCTPOCHUE 1
rpaduka. 3a1aHus ¢ apaMeTpoM
15 Tpuronomerpus. 3agaun 1




16 I'eomerpuueckue 3agaun. TpeyroibHUK. ]
YerbipexyroabHUuK. OKpyXHOCTb

17 I'eomerpuueckue 3agaun. TpeyroyibHUK. |
YerbipexyroibHUK. OKpyKHOCTb

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

17
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