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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma 31eKTUBHOTO Kypca «CIOKHBIE BOMPOCHI MaT€MAaTHKW» Ui 8-TO
Kjlacca COCTaBJIECHa B COOTBETCTBMUM C TpeOoBaHusMU DenepanbHOro ToCyJapCTBEHHOTO
00pa30BaTENILHOTO CTaHAapTa OCHOBHOTO 00mIero oopazoBanus (nanee — ®I'OC OOO) u nucem
MunucrepcTBa obpasoBanus M Hayku Poccuiickoir ®@epepannn «O0 M3ydeHHH NpeAMETHOU
oOmactu «MaremaTukay.
[Ipenmernas obGmacTh «MaremMaThKa» MOXKET OBITh peai30BaHa Yepes:

. 3aHATHS 110 TIPEIMETHOM 001acTh «MaremMaTrkay, BKIIFOYCHHBIE B 4aCTh Y4€OHOTO
T1aHa, GOPMUPYEMYIO yIaCTHUKAMHU 00pa30BaTeIbHBIX OTHOIICHHIA;

. BKJIIOUYEHHE B paboune MporpaMmbl YI€OHBIX MPEIMETOB, COIEPIKAIIUX BOTPOCH
MaTeMaTH4eCKOro o0pa3oBaHus;

. BKJIIOUCHHUE 3aHATUH IO MpeAMETHOW oOnactu «MaremaTtnka» BO BHEYPOUHYIO
NEeSATENBHOCTD.

B MBOY «COIIl Ne88 ¢ xageTckuMH KjaccaMmu» IpeaMeTHas ooyacte «MaremaTtukay
peayin3yeTcsi B paMKax IMporpaMMbl paboThl ¢ oOydaromuMucs B (opMe 3JIEKTUBHOIO Kypca
MOCPEICTBOM BKJIIOUEHHUS B [11aH BHEYpOUHOU EATEIBHOCTH JIMHEMHOTO Kypca «MartemaTukay,
paccuntanHoro Ha 34 yaca (1 4ac B Heneno).

Cpoxk peanuzanuu nporpammsl — 1 ro.

ean kypca: hopmupoBaHHe y BCeX ydamuxcsi 0a30BON MaTeMaTHYECKON TOJITOTOBKH,
cocTapJstonel (yHKIIMOHATLHYIO OCHOBY OCHOBHOTO 00IIIero oopa3oBaHusl.

3anayu Kypca:

. CHUCTEMaTh3alusl 3HAaHUW W YMEHUH, HEOOXOMUMBIX I TPUMEHEHUS B
MPAKTUYECKOU JIeATETLHOCTH;

o (hopMHpOBaHKE YCTONYMBBIX HABBIKOB B PEILICHUU 3a/1a4 0230BOT0 YPOBHS;

o COBEPIICHCTBOBAHWE YMEHHM BBIMOIHATH 3aJJaHUs Ha 3aJJaHHYIO0 TeMY, OTpaboTKa

BBIYHMCIINTCIIbHBIX HABBIKOB.

IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA KYPCA

N3ydenne Kypca BHEYPOUHON jAesTenpbHOCTH «MaremaTuka» HampaBJIeHO Ha
(¢bopMHUpOBaHHE JMYHOCTHBIX, METAlpEeIMETHBIX W TMPEIMETHBIX pPEe3ylIbTaToB OOy4YeHUS,
COOTBETCTBYIOIIUX  TpeOOBaHUSM  (eiepalbHOTO  TOCYJapCTBEHHOro  00pa3oBaTENIbHOTO
CTaHJIapTa OCHOBHOT'O OOIIEro 00pa3oBaHuUs:

JInyHOCTHBIE Pe3yabTAThI:

1 Bocrnutanue poccuiickoil rpakJaHCKOM MIACHTUYHOCTH: MATPUOTU3MA, YBAXKECHUS
k OTedyecTBy, OCO3HAHUS BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;

2. OTBETCTBEHHOE OTHOIIEHUE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH O0yYarOIINXCs
K CaMOPa3BUTHIO U caMO00pa30BaHUIO HA OCHOBE MOTHUBAIIMH K OOYYEHHUIO U MO3HAHUIO;

3. Oco3HaHHBIA BBIOOP U MOCTPOCHHUE AalbHEHIIeH WHAMBUAYAIbHON TpaeKTOpHUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHpe Ipodeccuii U mpodeccnoHalbHBIX TPEAIOUYTEHUH C
y4€TOM YCTOMYUBBIX TIO3HABATENIbLHBIX HWHTEPECOB, a Takke Ha OCHOBE (OPMHUPOBAHUS
YBOKHUTEIHLHOTO OTHOLIEHHS K TPYY, Pa3BUTHE OTbITA YYaCTUs B COI[MAIILHO 3HAUUMOM TPYIIE;

4. YMeHue KOHTPOJIMPOBAaTh, OLIEHUBATH U aHAIIM3UPOBATH MPOLIECC U Pe3yNbTaT y4eOHOU
Y MAaTeMaTHYECKOU JIeATEIbHOCTH;

5. KputnyHOCTh MBILNUIEHHS, MHUIMATHBA, HAXOJAYMBOCTb, AKTUBHOCTh IMPHU PEIIECHUU
MaTeMaTHYeCKUX 3a7a4

MeTanpeaMeTHblIe pe3yJibTaThl:

1 YMeHue caMOCTOSITENTFHO ONPENeNATh IeNU CBOEro OOYYeHHs, CTaBUTh U
dbopmynupoBath ans ceds HOBBIE 3amaud B yu&0e, pa3BUBaTh MOTHBBI U HHTEPECH CBOEH
MO3HABATENBHOM JIEATEIbHOCTH;

2. YMeHHe COOTHOCHTh CBOM JEUCTBUSL C IUIAHUPYEMBIMU PeE3yJbTaTaMH,
OCYIIECTBJISITh KOHTPOJIb CBOEH JAESTENIbHOCTU B MPOLIECCE JOCTHKEHUSI pe3yibTaTa, OIpeaesaTh
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crocoObl ACHCTBUI B paMKax MpPEUIOKEHHBIX YCIOBUUA M TpeOOBaHWI, KOPPEKTHPOBATH CBOU
JIEMCTBUS B COOTBETCTBUU C U3MEHSIIOLLEHCS CUTYyallUEH;

3. YMeHue onpenensTh MOHATHUS, CO3/1aBaTh 0000IICHNUs, YCTaHABINBATH AHAJIOTHHY,
KJIaccu(UIMPOBaTh, CAMOCTOSATEILHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITaCCU(HKAIINH;

4, YMeHHe yCTaHaBIMBATh IPUYUHHO-CIIEIACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMO3aKiItoueH!e (MHIYKTUBHOE, AETyKTUBHOE U IO aHAJIOI'MH) U JIeJaTh BbIBObL;

5. PazBuTne KOMIIETEHTHOCTM B OOJIACTH HCHOJB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

6. [lepBuunble mpencTaBieHUs 00 WAEIX H METOAAX MaTEeMaTUKH Kak o0
YHUBEPCAIbHOM S3BIKE HAYKH M TEXHUKH, O CPEJICTBE MOJICIUPOBAHHUS SIBJICHUHN U IIPOLECCOB;

1. YMeHne BUACTh MaTEMaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHON CHTYyaIlluH B
JAPYIUX JUCLUIIMHAX, B OKPYKAIOUIEH KU3HH;

8. YMeHue HaxoAuTh B Pa3iMYHbIX MCTOYHMKAX MHPOPMALMIO, HEOOXOIUMYIO s
pelIeHNs MaTeMaTHUeCKUX 3a/1a4, U TIPEJCTABIATH €€ B IOHATHOM (opMe, TPUHUMATh PELICHHE B
YCIIOBUSAX HETIOJIHOMN WK U30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM HH(pOpMaLuy;

0. YMeHHe BBIIBUIaTh U PEAIM30BBIBATh TUIOTE3bI IIPH PEIIEHUH MAaTEMATHYECKUX
3a1a4;

10. TloHumaHWE CYNIHOCTH AJITOPUTMUYECKUX ACUCTBUH W YMEHHE ICHCTBOBATh B
COOTBETCTBUU C IPEAJIOKEHHBIM aITOPUTMOM;

IIpeameTHBIE Pe3yJIbTATHI:

1. Oco3Hanne 3HaYeHNUST MaTEMATHUKHU I ITOBCETHEBHOM KM3HHU UEIOBEKA;

2. HpaKTI/IquKI/I 3HAYMMBIC MAaTEMATUYCCKUC YMCHUS W HABBIKH, UX IMPUMCHCHUC K
pEIIeHUI0 MaTeMaTHIECKUX U HEMAaTeMaTHIECKUX 3a/1a4, TIPEANoJiararoiiee yMeHue:

o BBITIOJIHATH BBIUUCIICHUS C ACHCTBUTEIHHBIMU YHCIIAMU;

o pelaTh ypaBHEHUs, HEPABEHCTBA, CUCTEMbI YPaBHEHHI U HEPABEHCTB;

o pelaTh TEKCTOBbIE 331a4l apU(PMETHUECKUM CIIOCOO0M, C TIOMOIIBIO COCTABIICHUS
U pELICHUs] YPAaBHEHU, CUCTEM YPABHEHHUI U HEPABEHCTB;

o WCIOJIb30BaTh aNreOpanyecKuil s3bIK JJIsl ONMHMCAaHUSl MPEIMETOB OKPYKAIOIIEro
MHpa 1 CO3JJaHHsI COOTBETCTBYIOIIMX MaTeMaTUUECKUX MO/JIEIIEH;

o IPOBOAMUTH MPAKTUYECKUE PACUETHI: BBIUMCICHUS C MPOLEHTAMH, BBIYMCIICHUS C

YHCJIOBBIMH IOoCICa0BAaTCIIBHOCTAMMU, BBIYHCIICHUA CTaTUCTHYCCKHUX XapaKTCpUCTHUK,
BBIITOJIHCHHC HpI/I6J'II/DKéHHBIX BquHCHeHHﬁ;

o BBITOJIHATH TOXKJICCTBEHHBIC TIPEOOPa30BaHUs PAlMOHAIIBHBIX BRIPAKCHUH;

o BBITOJIHATH ONIEPAIH HaJl MHOXKECTBAMU;

o UccleoBaTh (PYHKIIMU U CTPOUTH UX TPaduKu;

o YUTaTh M WCIOJIb30BaTh WHGOpPMAIMIO, TPEACTABICHHYIO B BUJAC TaOJHUIIBI,
Irarpammsl (CToI04aTol Wi KpyroBoii);

o pemarh KOMOMHATOPHBIC 3a/Ia4H.



COJEP)KAHME KYPCA

Keaopamuvie xopnu. [leticmeumenshvie uucia
dyuxuus y=X , ee csoiictBa u rpadux. KsampaTHple kophu. ApudmeTHuecKuii

KBaJIpaTHbI KOopeHb. MHOecTBO U ero 3neMeHThl. llogmHoxkecTBO. CBONCTBA MHOMKECTB.
UYucnoBeie MHOXecTBa. CBoiicTBa apu(MeTHUECKOro KBaIpaTHOTO KOpHA. TOKIECTBEHHBIC
npeoOpa3oBaHusl BRIPAKEHHH, COIECPKAIINX apu(PMETHUECKUI KBaJpaTHBIA KOpeHb. DyHKIUSA
y= \/;, ee CBOICTBa U rpaduk.

ITInowaou mHo20y2016HbIX Puyp

Jlomanas.  MHoOroyrosbHUK.  BbIlykiible ¥ HEBBINYKJIbIE  MHOTOYI'OJIbHUKH.
YerbipexyroiabHuK. [IpaBuiibHbIE MHOTOYTOJIbHUKU. MHOTOYTOJIbHBIE (PUTYpbl. MHOTOTpaHHUKH.
[Mupamuner. [Mnomans. M3mepenune mmomamau. [Tnomans npsmoyronsuuka. Teopema IMudaropa.
PaBHOCOCTaBneHHble (urypsl. Beruncinenwe mnuH. Haknonnele u mnpoekuuu. Ilnomans
TpeyronbHuka. @opmyina I'epona. Tpanenns m ee momans. [lapamnenorpamm, ero cBOWCTBa,
MIPU3HAKKU U Iwiomaas. YactHeie Buapl napajuienorpamma. lapamnenenunen. [1pu3msr.

Payuonanvnvie evipasicenus

Panmonansnast qpo6s. OcHOBHOE cBO#CTBO npobu. Cokpamienue apodei. CroxeHnne u
BBIYMTAaHUE ApoOell ¢ OJMHAKOBBIMHM 3HaMmeHarensiMu. CloKeHHe M BbluMTaHue apolel ¢
pa3HBIMH 3HAMEHATEISIMU. Y MHOXKEHHUE Ipooeii. Bo3Benenue npo6u B crenenb. Jlenenue Apooeii.
[IpeobpazoBanue npoOHBIX BhIpaXeHUH. PanmonanpHbie ypaBHeHUsA. CTENMeHb C IENbIM

OTpHULATENIbHBIM ITOKa3aTeeM U ee cBoiicTBa. dyHKIMS Y =—, ee CBOIiCTBa U rpaduk.
X

Keaopammnuvie ypasnenus

KBanpaTHbie ypaBHeHMs. PellieHre HEMOIHBIX KBAAPATHRIX ypaBHEHUH. Dopmysia KOpHEH
KBaJpaTHOro ypaBHeHus. Teopema Buera. KpagpaTHbeiii TpexwieH. Pelienue ypaBHEHUM,
CBOJSILIUXCA K KBaJpaTHBIM. PalinoHanbHble ypaBHEHUS! KaKk MaTeMaTHUYeCKUE MOJIETH pealbHbIX
CUTYyallUi.

T'eomempus mpeyzonvHuxa

Teopema 00 OTHOIIICHUH TIEPIICHANKYJISApA U HaKJIOHHOU. Onpenenenue cuayca. CBoiicTBa
cuHyca M ero rpaduk. PemieHue mNpsSMOYroJIbHbIX TpPEYroJbHUKOB. BblumclieHne miiomaam
TpeyroipHuka. Teopema cunycoB. OmpexaeneHue kKocuHyca. OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. KOCHHYCBI OCTpPBIX YIJIOB IPSIMOYTOJIbHBIX TPEYroJbHUKOB. CBONCTBA KOCHMHYCA U
ero rpadpuk. Teopema kocuHycoB. CpenHue JIMHMM TPEYrojJbHUKAa W Tpareuuu. TaHreHc.
Koranrenc. [Tono6HbIe TPEYrOJbHUKH, MX TPU3HAKU U cBOMCTBA. Teopema Daineca. [Ipumenenue
nofoOusi MpH pelleHuH 3aJady Ha TnocTtpoeHue. [locTpoeHune cpeaHero reoMeTpuvecKoro.
[TenTarpamma u 3070T0€ ceueHue. Touka nepeceyeHus: MeiuaH TPeyroJbHUKA.

TEMATHYECKOE IINTAHUPOBHHUE

KoauvecTBo yacoB
Ne i/ Hanwenopanue pasienos u Konrtpoabubie | IlpakTHnueckue
TeM NMPOrpaMMbl Bcero
padoThI padoThI

1 KBanpatHbie KOpHHU. 3

JlericTBUTENbHBIC YUCIIA
5 [Tnomaa MHOTOYTOJBHBIX 5

uryp
3 PanrionanbHbIe BEIpAKEHUS 10
4 KBanpaTHbsle ypaBHEHUS 6
5 I'eomeTpus TpeyroapHuKa 5




OBIIEE KOJIMYECTBO YACOB ITO

ITPOTPAMME 34
MNOYPOYHOE IVIAHUPOBAHMUE
KosnuecTBo 4acoB
Ne n/m Tema ypoka Beero Kontpoabubie | IlpakTuueckue
padoThI padoThI

1 dynxuus Yy = X°, ee cBoHCTBA U 1
rpadux

> ApupMeTHuecKii KBaipaTHBINA 1
KOPCHb
MHO0%eCcTBO. DJIEMEHTHI

3 MHOecTBa. [ToIMHOKECTBO. 1
CBoOiICTBa MHOXKECTB

4 CaoiicTBa apu(pMETUYECKOTO 1
KBaJIPATHOTO KOPHS

5 CaoiicTBa apu(pMETHUYECKOTO 1
KBaJIPAaTHOTO KOPHS
[IpuMeHeHne cBOWCTB

6 apu(pMeTHIECKOTO KBAJPATHOTO 1
KOPHS
[IpuMeHeHne cBOMCTB

7 apru(pMETHIECKOTO KBAJPATHOTO 1
KOPHSI

8 OyHKIMA Y = \/;, €e CBOMCTBa 1
1 rpaduk

9 MHOTOYTOJIEHUKH 1

10 [Tnomaau MHOTOYTOJIbHUKOB 1

11 Teopema [Iudaropa 1

12 [Inomanau TpeyrojabHUKa U 1
Tpaneuuu

13 [Tapannenorpamm u ero 1
IO /1b

14 PauileHanLHHe IpoOH U ux 1
CBOICTBa

15 CymMma 1 pa3HOCTb 1
paIoHaIbHBIX ApoOeit

16 [IpousBeneHue u 4yacTHoe 1
paIMoHaIbHBIX Ipo0eit

17 Apudmernueckue omneparuu c 1
paIoHaIbHBIMU JPOOSIMHU

18 Hpeo6pasov13aHI/Ie paroHaNbHBIX 1
BBIPKEHUI

19 PannionanbHble ypaBHEHUS 1

20 PannionanbHble ypaBHEHUS 1
CreneHsb C 1eJIbIM

21 OTPULIATENLHBIM MOKA3aTelIeM U 1

€€ CBOICTBa




Kk .
@yHKIUA Y =—, €€ CBOMUCTBA U
X

22 1
rpapux

23 QyHkIUA Y= v €€ CBOMCTBA U 1
rpadux
KBagparHoe ypaBHeHUE U €ro

24 kopHH. HemoiiHoe kBagpaTHOE 1
ypaBHEHUE

CriocoObl pelieHus: KBapaTHbIX
25 ypaBHeHUH. Dopmyna KopHel 1
KBaJ[paTHOTO YPaBHEHUS

2% CriocoObl pelieHus: KBaipaTHOTO

ypaBHeHus. Teopema Buera 1
Pemrenne ypaBHenui,
27 CBOJISIIMXCA K KBaJpaTHBIM 1
YpaBHCHUSIM
28 Pemenue 3amau ¢ HOMOEIH)IO 1
KBaJIPATHBIX YPABHCHHM
29 Pemmenue 3amau ¢ HOMOHII)uIO 1
paIMoHAIBHBIX YPaBHCHUN
30 Cunyc. [Tpumenenue cunyca 1
31 Kocunyc. [Tpumenenue 1
KOCHHYCa
32 Tpuronomerpudeckue GyHKITUN 1
33 [TonoOHbIE TPEYTOJIBHUKHI 1
2 [Ipumenenue TeopeM o0 MoA0OUH 1
TPEYTrOJIbHUKOB
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 34

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O MTPOLIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J1S1 YYEHUKA
1.  Aurebpa. 8 kimacc: yue6. nns obmeobpaszoBar. opranuzanuii / [FO.H.
Makaperue, H.I'. Munniok, K.M. Hemkos, C.b. Cysoposa]; moa pen. C.A
TensikoBckoro. - 8-¢ m31. - M.: [IpocBemenue, 2019. - 256 c.
2. I'eomertpusi, 7-9 kmaccel/ Atanacsu JI.C., byty3os B.®., Kagomien

C.b. u npyrue, AkimonepHoe oomiectBo «M3narenbcTBo «IIpocBemienuey
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