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I[HosicHuTe IbHASA 3aNIUCKA
JononHuTtenbHas obmiepasBuBatoiias nporpamma 3OTII — maTtemartuka
(6a3oBBIN  ypoOBeHb) pa3paboTaHa Ha OCHOBAHHMM CJCAYIOIIUX HOPMATHUBHO-
IIPABOBBIX JOKYMEHTOB:

[Iporpamma pa3paboTaHa € Y4e€TOM JIOKYMEHTOB, pErIaMEHTHPYIOUIUX
JOTIOJTHUTENbHOE  OOpa3oBaHME JeTed B 00JacTM  €CTECTBEHHOHAYYHOIO
00pa3oBaHuUs:

®denepanbHbIil 3ak0H 0T 29 aexadps 2012 r. Ne 273-03 «O06 o6pa3zoBaHuu B
Poccutickon ®@enepanum»

Hanmonanpubiii mpoekt «OOpa3oBaHuE», YTBEPKIACHHBIA MPE3UTAYMOM
Cogsera mipu [Ipesunente Poccuiickoit @enepaliuu 1o cTparerudecKoMy pa3BUTHIO
Y HallMOHAJIBHBIM MpoekTaM, TpoTokoii oT 03.09.2018 Nel0

[Ipuka3z Munnpocsemenuss Poccuu ot 09 nHos6ps 2018 1. Ne 196 «O6
yrBepxkaeHun [lopsnka opraHu3aliii W OCYLIECTBJICHHUS 00pa3oBaTENbHOU
JeSATEIbHOCTH T10 JAOMOIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOrpAMMaM)

[Tpuka3z Munnpocsemenus: Poccunt ot 03.09.2019 Ned67 «O06 yTBepkaCHUU
[leneBoil  MoJenu  pa3BUTUSL  PETHOHAIBHBIX  CHUCTEM  JIOMOJHUTEIHLHOTO
00pa3oBaHUs ACTEII»

Konmenuus pa3BuTus JONOJHUTEIBHOTO oOpa3zoBanus aeteit 1o 2030 roaa,
yTBepxkaAeHHas pacnopstkeHueM IlpaBurensctBa Poccuiickonn ®enepauyu ot 31
Mmapta 2022 1. Ne 678-p

[lucemo MunoOpunayku Poccum ot 16.11.2015 1. Ne09-3242 ¢
«MeToaANYeCKUMH PEKOMEHJIALMAMU [0 MPOEKTHPOBAHUIO JTOMOJIHUTEIBHBIX
00111epa3BUBAIOIIUX MPOTpaMM (BKJIIOYAsl pa3HOYPOBHEBBIE MPOTPAMMBI )

[Ipumepnas nporpamma Bocnutanus, 2020, DUPCO

[Ipuka3z MunucrepctBa obpaszoBanusi Kpacuosipckoro kpas ot 30.12.2021
Ne  746-11-05 «O6  yrBepxnenun IlpaBun  mepcoHUPHUIIMPOBAHHOTO
¢uHAHCHPOBAHUS TOMOJHUTEIBHOTO 00pa3oBanus aeTeit B KpacHosipckoM kpaey

Yceraga MBOY Jluuest Nel103 «I"apMoHus».

Hanpaenennocms npozpammoi: eCTECTBEHHOHAYYHAs

Axmyanbhocmsp: CIOBO «MaTEMaTHKa» B MEPEBOJE C IPEUECKOr0 O3HAYAET
«3HAHHE», «HAayKa». He TOBOPUT 1M yXe 3TO O MECTe MaTeMaTUKH CPEIu Hayk?
HenpepsIBHO BO3pacTaroT poiib U 3HAUCHHE MAaTEMATHKU B COBPEMEHHOM Ku3HU. B
YCIIOBHUSIX HAyYHO-TEXHHYECKOTO TMporpecca Tpyd mnpuodperaer BcE Ooiee
TBOPYECKUHN XapakTep, U K 3TOMY HAaJ0 TOTOBUTHCS 3a IIKOJBHOM maprou. Bcé
OOJBIIE CHIENMATIBHOCTEN, TPEOYIOIIMX BBICOKOTO YPOBHS 00pa30BaHMs, CBSI3aHO C
HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTUKH (PKOHOMHKA, Ou3HeC, (DUHAHCHI,
¢u3nka, XUMHsl, TEXHUKA, UH(OpMaTUKa, OMoOJOTus, rcuxoyorus u ap.). Takum
o0pa3oMm, pacmpsercs Kpyr HIKOJIBHUKOB, /Il KOTOPbIX MaTeéMaTHKa CTAHOBUTCS
Ipo(heCCHOHATIBHO 3HAYUMBIM MPEAMETOM.

MatemaTtnueckoe 00pa3oBaHr€e BHOCUT CBOM BKJIaJ B pOpMHUpOBaHUE OOIIEH
KYJIbTYpbl 4€JOBEKa, CIOCOOCTBYET 3CTETUYECKOMY BOCIMTAaHUIO, TOHHMAaHUIO
KpacoTbl M H3SIIECTBA MAaTEMaTHUECKUX paccykiaeHuil. M3yueHne mareMaTuku
pa3BHUBaeT BOOOpaKEHUE, MPOCTPAHCTBEHHBIE MpeCcTaBieHus. Vctopus pazButus



MaTEMaTU4YeCKOro 3HaHUS JaéT BO3MOXXHOCTH TMIOMOJIHUTH 3amac HCTOPUKO-
HAyYHbIX 3HAHUM IIKOJBHUKOB, C(HOPMHUPOBATH Yy HHUX MPEICTABICHUS O
MaTeMaTHKe KaK 4acTh OOIIEYEIOBEUECKON KYJIbTYphbl. 3HAKOMCTBO C OCHOBHBIMU
UCTOPUYECKUMH BEXaMH BO3HMKHOBEHHUS M Pa3BUTUS MaTEeMaTHYECKOM HayKH,
CyIb0aMy BENUKHUX OTKPBITUH, MMEHAMHU JIIOJI€H, TBOPUBIIMX HAYKY, TOJKHO
BOMTHU B MHTEJUIEKTYaJbHBIN 0arax Kaxaoro KyJbTypHOTO YeJIOBEKa.

OcHoBHass wuaes KpyXka II0 MaTeMaTHKe — IIOMOYb pebsTam,
WHTEPECYIOIMUMCS MAaTeMaTUKOH, TIOJIZIEPKaTh U Pa3BUTh HHTEPEC K HEH.

OmauuumenbHoIMU 0COOEHHOCMAMU NPOZPAMMDBL SIBISIIOTCS:

1. ompeneneHue BHUIOB OpraHu3allud  JEATETbHOCTH  YYaIluXCs,
HaIpaBJICHHBIX HA JOCTIKCHHE JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX
PE3YJIBTaTOB OCBOCHUS ITPOTPAMMBI;

2. B OCHOBY peaJli3aIiiy MpOrpaMMbl MOJIOKEHBI IIEHHOCTHBIE OPUEHTUPHI U
BOCITUTATEIbHBIC PE3YIbTATHI;

3. ICHHOCTHBIE OPHMEHTAIIMHM OPTaHW3allud JEATCILHOCTH IIPEANoIararoT
YPOBHEBYIO OIICHKY B JIOCTHKCHUU TUTAHUPYEMBIX PE3YJIBTATOB;

4. NOCTWKEHWS TUTAHUPYEMBIX pEe3yJIbTaTOB OTCIICKUBAIOTCA B pPaMKax
BHYTPEHHEH CHCTEMBI OIICHKH: TI€IarOroM, aIMHHHCTPAIIACH.

Aopecnocmov 00noaHUmMENbHOU 00ULEOOPA308AMENLHOU NPOZPAMMDBL.

JononHuTenbHas 001eoOpa3oBaTelibHasi IporpaMma IpeaHa3HayeHa ist
neteii B Bo3pacte 14 — 17 ner. Hanomusiemocts rpynmsl — 15 — 20 yenosek.

Cpoxu peanuzayuu npozpammel. TpOrpaMMa paccunTaHa Ha 4 roma, 68
y4eOHBIX yaca.

Pesrcum  3anamuii: 3aHIATHE TPOXOJAMT 2 dYaca B  HEACIIO
POJIOJDKATEILHOCTHIO 3aHITHS — 45 MUH.

@Dopmebl 00yuenusn: naHHAS TIporpamMMma JOMOTHUTEIBHOTO 00pa3oBaHUS
OCYIIECTBJISIETCS B OUHOU (popme 00ydeHHsI BCEM COCTABOM T'PYIIIIHI.

esab ¥ 321a4M JONOJHUTEIbHOM 001Iepa3BUBAIOIIEH NPOTrPaAMMBbI
Lenv npoepammol:
pacIIMpuTh BO3MOXKHOCTH YYalIMXCS B PEHICHWH 337ad M TEM CaMbIM
COJICIICTBOBATh Pa3BUTHIO UX MBICIUTEIbHBIX CIOCOOHOCTEH, a TaK)Ke MOMOJHUTD
MHTEJUIEKTyaJIbHbIN Oarax IMKOJIbHUKOB.
3agaum
Obyuarowue 3a0auu:
— YUYUTh CIOCOOaM MOMCKA IIeJIN ACSITEIbHOCTH, €€ 0CO3HAHUS U 0OpMIICHHS;
— YUYUTh OBITh KPUTHYHBIMH CIYIIATEISIMU;
— Y4YUTh TPaMOTHOM MaTeMaTH4eCKOHl pedyH, YMEHHI0 0000IaTh H JAejarb
BBIBO/IbI;
— YUYUTh A00BIBATh U TPAMOTHO 00pabaThiBaTh HH(GOPMALIHUIO;
— yuuTh OpaThb Ha ce0s OTBETCTBEHHOCTh 3a OOOTralleHHWE CBOMX 3HAHUH,
pacimpeHue crnocoOHOCTEH IMyTeM IOCTaHOBKM KpPAaTKOCPOYHOW LEIH |
JOCTH>KEHUS pelICHUS;



— W3y4aTh, UCCIIEIOBATh U aHAJIM3UPOBATh BaXHBIE COBPEMEHHBIE TPOOIEMbI B
COBPEMEHHOW HAYKE;

— JIEMOHCTPUPOBATh BBICOKHI YPOBEHb HAANIPEAMETHBIX YMEHU;

— JIOCTUTATh 00JIee BHICOKHUX TTOKA3aTesiell B OCHOBHOM y4eoe;

— CHHTE3UPOBATh 3HAHUS.

Pas3zeusarowue 3aoauu:

— TNOBBICUTh UHTEPEC K MATEMATHKE;

— pa3BUBATh MBIIUJICHUE B XOJ€ YCBOCHHUSI TAKUX IMPUEMOB MBICIUTEIBHOM
NEATEIbHOCTH KaK YMEHUE aHAJIM3HpPOBaTh, CPABHUBATh, CUHTE3UPOBATH,
0000111aTh, BBIACIATH TJIABHOE, TOKA3bIBaTh, ONIPOBEPraTh;

— pa3BUBATh HABBIKU YCIIEIIHOTO CAMOCTOATEIBHOTO PEMICHUSI POOJIEMBI;

— pa3BUBATh SMOLUHUOHAIBHYIO OT3bIBYUNBOCTb;

— pa3BUBATh YMEHUE OBICTPOTO CU€Ta, OBICTPOU pEaAKIINH.

Bocnumamenvuvle 3aoauu:

— BOCIIUTATh AKTUBHOCTb, CAMOCTOSITEIBHOCTh, OTBETCTBEHHOCTb, KYJIbTYPY
0OIIIEHNS,

— BOCIIMTATh 3CTETUYECKYIO, TPAPUUECKYIO KYIbTYPY, KYJIbTYPY PEUH;

— (hopMHpOBaTH MUPOBO33PEHUE YUYAIIUXCS, JOTUYECKYIO M IBPUCTUUYECKYIO
COCTABJISIFOLIUE MBIIIIEHUS, AITOPUTMUYECKOTO MBIIUICHHUS;

— pa3BUTh NIPOCTPAHCTBEHHOE BOOOPAXKEHHE;

— (QopMupoOBaTh YMEHHS CTPOUTH MATEMAaTUYECKUE MOJEIN PEalbHBIX
SBJICHUM, aHAJIM3UPOBATh ITOCTPOEHHBIE MOJEIIH, UCCIIEI0BATh SIBJICHUS I10
3alaHHBIM MOJEJISIM, NPUMEHATh MAaT€MaTHYECKHE METOJbl K AaHAIN3Y
IIPOLIECCOB U ITPOTHO3UPOBAHUIO UX IPOTEKAHMS;

— BOCIIUTATh TPYJ0JIIO0HE;

— (QopMHpOBaTh CUCTEMY HPABCTBEHHBIX MEXIMYHOCTHBIX OTHOUIEHUM;

— (hopmupoBaTh 100pO€ OTHOLIEHHUE APYT K IPYTY.

[IporpamMma coctaBieHa ¢ TaKUM pacdyeToM, YTOObl NOMOYb YYEHHUKAM B
CaMOCTOAITENIbHBIX 3aHATHUAX MAaTEMATUKON Ha MOBBILIEHHOM ypoBHe. He cnenyer
00ATbCSI HOBBIX TEM, HE BXOJAIIUX B IIKOJbHBIA KypC WIM OMNEPEKAIOIINX
HIKOJIbHYIO — mporpammy. IIpocto oT ydeHukoB mnoTpeOyercs  Oosblie
HACTOWYMBOCTA M YCHAYUBOCTH, TaK HEOOXOAMMBIX B JIOOOM TBOPYECKOM
npolecce.

DopMBI M PEeKUM 3aHATHI

Ha 3anstusax mnpemycMaTpuBaloTCs —CIEAYIOLIUE opmbl  Opeanusayuu
YuebOHOU 0esimeNbHOCMU:

— WHIMBHUAYyaJdbHAs (BOCHMTAaHHUKY JAETCS CAMOCTOSTENBHOE 3aJaHHE C
y4ETOM €T0 BO3MOKHOCTEH);

— (ponHTanbHas (paboTa B KOJUIEKTHUBE MPU OOBICHEHHH HOBOTO Marepuaia
WM OTpabOTKE OMPeneIEHHON TEMBI);

— rpymnmnosas (pa3JeJeHue Ha MUHU-TPYNIbI ISl BBIIOJHEHUS ONpPEIeIEHHOM
paboThl);



— KOJUIEKTUBHAs (BBIMOJHEHHE pPAOOTHl ISl TMOATOTOBKH K OJHMMIIMAJIAM,
KOHKypcam).
OCHOBHBIE 8UObL OesIMENbHOCMU YUAUWUXCA.!
— pelleHre 3aHMMaTENNbHBIX 33134,
— 3HAKOMCTBO C  HAYYHO-NIONYJISIPDHOW  JINTEPATYpOH, CBS3aHHOM C
MaTEeMaTUKOM;
— MPOEKTHAS JeATEIHHOCTD;
— caMOCTOsTeNbHAs paboTa;
— pabora B napax, B IpyInnax;
— TBOpYECKHUE PaOOTHI.
[Tpu u3ydeHnn MaHHOTO Kypca MPEeAroaraeTcsl UCIOIb30BaHUE Pa3InIHBIX (OpM
¥ METOJIOB pabOThI, UTO TIO3BOJIUT H30€KATh MEPErPy3KH YIaITUXCS, & UMEHHO:
— MUHU-JICKIIHH;
— Oecenpr;
— paboTa ¢ KOMIIBIOTEPOM;
— 3aIuTa MPOCKTOB;
— paboTa B mapax;
— pabora B rpynmnax;
— o0yJaromuii TpeHaXeD;
— MPaKTUKYM I10 PEIICHUIO 3a7a4;
— camoo0OyueHue (pabota ¢ yueOHOM TUTEpaTypoH, 3aJlaHus 10 00pasiy);
— KpYTJIbIA CTOJI,
camopa3BuThe (MMOATOTOBKA COOOIIEHWN Ha BBHIOPAHHYIO Temy, paboTa C
UH(GOPMAIIMOHHBIM U METOAMYECKUM MATEPUATIOM).

Conep:xanue nporpamMmbl
Y4yeOHBIH IIAH

8 kuacc
IINe KonnuecTtBo yacoB dopmel aTTecTannm/
Haspanue pasnuena/ TeMsl
I Bcero | Teopus | Ilpaktuka KOHTPOJIA
1. ToxnecTBEHHEBIE
npeoOpa3oBaHusl. Pemenue | 10 4 6
YpaBHEHUU.
2. I'eomerpus (qacts I). 11 5) 6
3. CucreMbl ypaBHEHHH. 16 5 1 Verneii onpoc. KonTponsaoe
4. KBanpaTHble KOpHH. 8 3 5 SANATHE.
5. KBanpaTHbie ypaBHEHUS. 12
6. ['eomerpus (dactpb 1.
I'eomerpuueckoe mecto touek. | 11 3 8
3aga4yu Ha TOCTPOCHHUE.
Hroro 68 23 45




9 KJacc

IINe KonnuecTtBo yacos ®dopmel aTTecTannn/
Haspanwue pasnuena/ TeMsl
II Bcero | Teopus | [IpakTuka KOHTPOJIA
1. | [lnanumerpus (dacts I). 8 3 5)
2. | Kamparubie ypaBHenus. | 10 4 6
MHOTrOo4JIeHBI.
3. VpaBHenust u HepaBeHctBa ¢ | 10 4 6
moayieMm. I'padpuxu GyHKIHi. VYernblii onpoc. KontponsHoe
4. Cucremsl ypaBHenuii. | 10 4 6 3aJlaHue.
HppanuoHalibHble ypaBHEHMUSL.
5. [Tnanumerpus (dacts II). 10 4 6
6. DneMeHThl Teopuu MHOXecTB. | 10 4 6
DJIEMEHTHI JIOTUKH.
HToro 68 23 45
10 kanace
TINe KonnuectBo yacos dopmbl aTTecTaun/
Haspanue pa3nuena/ TeMsl
I Bcero | Teopus | Ilpaktuka KOHTPOJIA
1. Anrebpanyeckue ypaBHeHus u | 10 4 6
HEpaBEHCTBA.
2. I'papuxkun m w™HOxkecTBa Ha | 10 4 6
MJIOCKOCTH.
3. | [Inaammerpus (uacts III). 10 4 6
4. | IlocnenoBarenbHOCTH. 10 4 6
Hpenensr. [IponsBoaHast. Ycrnbiit onpoc. KontponsHoe
5. Tpuronomerpuueckue 10 3aaHue.
byHKIUHA " ypaBHEHUS.
Penrenue 3a71a4 C 4 6
UCIIOJIb30BaHUEM
MIPOU3BOAHOM.
6. | Crepeomerpus (4acts I). 10 4 6
7. | KoMIUIEKCHBIE YHCIIa. 8 3 5
HToro 68 23 45
11 kaace
TINe KonuyecTtBo yacos dopmbl aTTecTarun/
Hassanwne pa3nena/ TEMBbI
II Bcero | Teopus | [IpakTuka KOHTPOJIA
1. Anrebpanyeckue  ypaBHEHUS,
HEPABEHCTBA, CUCTEMBI 6 2 4
YpaBHEHUN U HEPABEHCTB.
2. [Tnanumerpus (vacts 1V). 8 3 5
3. Tpuronomerpudeckue 9 v .

3 6 CTHBIN OIIPOC. KOHTpOJ'IBHOC
ypaBHEHUS, CHUCTEMBI, sajame.
HEPaBEHCTBA.

4. [ToxazarenbHble u| 10
JorapupMHUUECKUE ypaBHEHHUS, 4 6
CHUCTEMbI, HEpABEHCTBA.

5. 3amauu ¢ mapameTpamH. 10 4 6




6. Crepeometpust (dacts II). 10 4 6
TexkcTroBbIe 3aJ1ayu. 10
IIporpeccumn. 4 6
8. DJIEMEHTHI TEOPUU YUCE. 5 2 3
Hroro 68 26 42
8 KIIACC

1. ToxnecTBeHHbIe peoOpa3oBanus. Pelienue ypaBHeHuil.

ToxnectBeHHble  mpeoOpazoBaHus.  OJHOYIEHBI W MHOTOYJICHBI.
PaznoxxeHre MHOrOWIEHOB Ha MHOXWUTEIW. YPABHEHUS C OHHOW IIEPEMEHHOM.
Onpenenenue Monayis 4ucia. Pemienwe ypaBHeHUM ¢ moxaylsiem. llpumeps
pemieHus 3aaad. KOHTpoJibHBIE BOMPOCHL. 3agayd [Jii CaMOCTOSTEILHOIO
pELICHUS.

2. I'eomeTpus (yacrs I).

U3 ucropun reometpun. [Ipocteie reomerpuyeckue purypsl. Tpu npusHaka
paBeHCTBa TpeyrodbHUKOB. PaBHOOeapeHHbIi TpeyrosnbHuk. [lapamnensHbie
npsMble. 3aHMMATENIbHbIE 3aJaud MO reoMeTpuu. Ilpumepsl penieHus 3aaad.
KonTposibHBEIE BONIPOCHL. 3a71a4u JIJIsi CAMOCTOSITEIIbBHOTO PEILICHMUS.

3. Cucrembl ypaBHEHHH.

VYpaBHeHus c¢ naByMs mnepeMmeHHbIMU. ['paduk ypaBHeHus. CuCTEMBI
ypaBHeHHN. PermieHuwe 3amad ¢ IMOMOIIBIO YpPaBHEHUM W CUCTEM YpPaBHEHMU.
VYpaBuenus ¢ napamerpamiu. [loctpoenne rpadukos pyHkuui. [Ipumeps! penienus
3a1a4. KOHTpoIbHBIE BOIIPOCHL. 33a1a4y AJIs1 CAMOCTOSITEIBHOIO PELICHUS.

4. KBaapaTHble KOpHH.
Apudmernuecknii KBagpaTHbId KopeHb. CBolcTBa apuMETHUECKOTO
KBaJPaTHOTO KOPHS U MX TpuMeHenue. OyHKuus Y = ~/x u eé rpadux. IIpumeps

pemieHust 3agady. KOHTpoibHBIE BOMOPOCHL. 3agayud g CaMOCTOSATEIBbHOIO
pelIeHus.

5. KBaaparHbie ypaBHeHHUH.

KBagpatHoe ypaBHeHuMe M ero KopHu. Popmysia KOpHEW KBaJIpaTHOTO
ypaBHEHMs. Pemenne 3a1a4 ¢ NOMOIIBIO KBaIpaTHBIX ypaBHEHUM. Teopema Buera.
Pemenne ypaBHenui ¢ mapamerpom. [Ipumepsl pemenus 3agayd. KoHTpoJibHbIE
BOIIPOCHI. 3aJja4M U1l CAMOCTOSATEIIBHOTO PEILICHMS.

6. I'eomeTpusi (4actsb II). 'eomeTpuueckoe mecTo ToUek. 3aaum Ha
MOCTPOCHHE.

reOMeTqueCKHC MECTa TOYCK Ha IIIIOCKOCTH. HpOCT@ﬁH.IPI@ 3agadyu Ha
IMOCTPOCHHUC TPCYI'OJIbHUKOB. HpI/IMepBI peuiCHuA 3a1a4. KOHTpOJIBHBIG BOIIPOCHI.
33,[[3‘-11/1 ML CaMOCTOATCIIBHOT'O PCIICHUA.

9 KUIIACC
1. Ilnanumerpus (4acrs I).
[IpsimoyronbHbI  TpeyroiapHUK. [lomobue TtpeyrompHukoB. [lpusnHaku
noobus TpeyroinbHUKoB. CBOWCTBAa MennaH, OMCCEKTPHC, BHICOT TPEYTOJIbHUKA.
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Tpaneuus. CsoiictBa Tpanenuu. Ilpumepsr pemenuss 3agad. KoHTponbHbIE
BOIIPOCHI. 3aJa4M JJII CAMOCTOSITENIbHOTO PELIEHUS.
2. KBaaparnbie ypaBpHeHusi. MHOro4JieHbl.

KBagpaTHele ypaBHEHUs. YpaBHEHMS, CBOASIIMECS K KBaJpPaTHBIM
(OukBaapaTHBIC, BO3BpAaTHBIC W Jp.). BbljeneHue mojHOro KBajapaTta. Teopema
Buera. MHuorounensl. Jlenenue ¢ octatkoM. Teopema besy. YpaBHEHUs BBICIINX
crerieHeil. [lpumepsl pemeHns 3amad. KoHTpoJibHBIE BONPOCHL. 3agadd s
CaMOCTOSITEJILHOTO PELLICHHUS.

3. YpaBHeHus1 M HepaBeHCTBa ¢ MoayJieM. I'padpuxu pyHkuuii.

VYpaBHeHus ¢ moxayneMm. PanmoHanbHble HEpABEHCTBA (METOJ MHTEPBAJIOB).
HepasenctBa ¢ mogynem. ['paduk kBagparununoit pyukiuu. ['paduk y=a|x+b|+c u
npyrue rpaduku ¢ moayneMm. ['paduk y=(ax+b)/(cx+d). [Ipumeps! pemenus 3aaad.
KoHTposibHBIE BONPOCHL. 3aauu JJIsl CAMOCTOSTEIbHOTO PEILEHUS.

4. Cucrembl ypaBHeHuii. UppanuoHaibHble ypaBHEHHUS.

CucreMbl JMHEWHBIX YypaBHEHHUWA. CHCTEMBI, CBOIAIIMECS K PELICHUIO
OIHOPOAHOrO YypaBHeHUsA. CHmMMeTpuyeckue cucteMbl. l[Ipoume HenuHelHbIE
cucrteMbl. MppanuonanbHble ypaBHeHUs. TekcroBble 3aauyu. [Ipumepsl pemienus
3anad. KoHTponapHBIE BOITPOCHL. 3aauu I CAMOCTOATENBHOTO PEIIEHUS.

5. Ilnanumerpus (dacts II).

CBolicTBa KacaTelbHBIX, XOpJI M CEKYIIMX. BhNucaHHbIE W OIKCAHHBIC
TPEYTrOJIbBHUKMA W YETBIPEXYTOJbHUKH. 3adadyd Ha IIOCTPOEHUE C IIOMOUIBIO
UUPKyJsl W JuHEedku. Ilmomans tpeyronpHuka. Ilnomane yerbipexyrojibHUKA.
[Ipumepsr  pemieHuss  3agad.  KoHTposibHBIE — BONpOCHL.  3agadd s
CaMOCTOSITEIILHOIO PELICHUS.

6. Dy1eMeHTBI TEOPUU MHOKECTB. JJIeMEHTHI JIOTUKH.

MmuoxectBa. KoHeunble u OeckoHeuHble MHOXkecTBa. Omnepauuu Hax
MHOX€CTBaMU. MomHOCTh MHOXKeCTB. CU€THBIE M HECUETHBIE MHOXKECTBA.
DOneMeHThl JIOTUKU. BpICKa3bIBaHUs, ONEpaluy HaJ BbICKa3bIBAaHMAMHU. MeTon
MaTeMaTHyeckod MHAYKIUH. OOpaTHble M  MNPOTHBOIOJIOXKHBIE TEOPEMBIL.
HeoOxomumsbie u qocratounsie ycnoBus. [Ipumepsr pemenns 3anay. KoHTponpHbie
BOIIPOCHI. 3aJ]a4M JIJIsl CAMOCTOATEIbHOTO PEILIECHHUS.

7. dnemMeHTbl KOMOMHATOPUKH. [IOHSITHE 0 BEPOATHOCTH CIIy4aiiHOTO
coObITHS.

[Ipumepsl mpocTeMiInX KOMOMHATOPHBIX 3anad. [loHsTHE BBIOOPKHU.
Pa3zmemienus, nepecraHoBku, coueraHus. CpoiictBa uucen. buHom HeroToHa.
Cnyuaiinple CcOOBITHSI W WX BeposTHOCTU. Ilpumepsl pemieHus 3aaau.
KoHTpoapHBIE BONTPOCHL. 3aa4M AJI1 CAMOCTOSITENBHOTO PEIIEHUS.

10 KUIACC
1. AnreOpandeckue ypaBHeHHUsI 1 HEPABEeHCTBA.

[loHsiTue pPaBHOCWJIBHOCTH HEpaBEHCTB. PalMoHanbHbIE HEPAaBEHCTBA.
Meton unTepBanoB. UppaimoHanbHble HepaBeHCTBAa. HepaBeHCTBAa ¢ MOIyJEM.
HepaBenctBa ¢ mapamerpamMu. YCJIOBHSI paBHOCUIIBHOCTH, JAIOIIME BO3MOKHOCTh
pelaTh HEpPaBEHCTBA C MOJYJIEM, HE PAacKpbiBas Monaynb. [Ipumepbl pelieHus
3as1ay. KoHTpobHBIE BOMIPOCHL. 3a/1a4u AJI1 CAMOCTOSITEIbBHOTO PEIICHUS.



2. I'paduky 1 MHOKeCTBA HA MJIOCKOCTH.

I'paduku dynkuuit m ux mnocrpoenue. I[locTpoeHne MHOXKECTB TOYEK Ha
miockoctu. [IpeobpasoBanue rpadukoB. ['padux npoOHO-TMHEHHON (GYHKIIUU.
I'paduku Qynkumii ¢ moayssimMu. I'paduku B 3amauax ¢ nmapamerpamu. [Ipumepst
pemieHusi 3anad. KoOHTposibHBIE BOMPOCHL. 3alaydl il CaMOCTOATEIHHOIO
pelieHusl.

3. llnanumerpus (yacts III).

[Inomans MHOroyrojgpHuka. Paznuunble QopMynbl IUJIOIAAM U UX
npuMeHeHue. TeopeMbl CUHYCOB UM KOCUHYCOB. I'omorerus. IIpumeps! perienus
3a1a4. KOHTpoIbHBIE BONIPOCHL. 3a/1a4y I CAMOCTOSITEIIBHOIO PELICHUS.

4. ITocaenoBarenbHocTu. Ilpenenas. IlponzBoanas.

beckoneunble  mocnenoBarenbHocTH.  @Dopmyna  o0miero  4ieHa.
Apudmerdueckass W TEOMETpUYECKas MpOrpeccuu. PereHne HEKOTOPBIX
PEKYpPpPEeHTHBIX cooTHomieHuM. IIpemen mnocnemoBarenbHOCTH. Bpruucienue
npenenoB GyHKimii. AcuMOTOTH. HenmpephIBHOCTH B TOUKE. DKCTpEMYM (YHKIIUU.
[Toctpoenue sckuzoB rpadukoB (yukmuit. [IpousBognas. Ilpumeps! pemenus
3anad. KoHTpoiabHbIE BOMTPOCHL. 3aauu 1JI1 CAMOCTOSITENIbHOTO PEIICHUSI.

5. Tpuronomerpuuyeckue pyHKuUMU ¥ ypaBHeHus. Pemenue 3agau ¢
HCIO0JIb30BAHMEM IPOU3BOIHOM.

Onpenenenue Qynkmuu. Yucnosele ¢yHkuuu u ux rpaduku. YETHbIE U
HeuéTHble (yHKuuU. Ileproanyeckue ¢pynkuuu. Tpuronomerpuueckue GyHKUUAN
U oOpaTHbIe TPUTOHOMETpUYECKHE (DyHKIMU. PelieHne TpUroHOMETPUYECKHX
ypaBHeHu#. IlpousBojgHas TpuroHomerpuyeckux ¢QyHkuuid. [Ipumepsl pemenus
3anad. KoHTpoapHBIE BOITPOCHL. 3aa4uu I CAMOCTOSTENBHOTO PEIIEHUS.

6. Crepeomerpus (dacts I).

[IpsmMble ©  miIockocTd B mpoctpaHcTBe.  [lapamnenbHocTh M
MEPIEHIUKYJIIPHOCTh NPSAMBIX W IUIOCKOcTe. [lapamnenbHoe W LIEHTPAJIbHOE
npoektupoBanue. CeueHuss MHOrOrpaHHUKOB. IlocTpoeHne cedeHHMid MeToIoM
«cnenosy. IlocTtpoenne ceyeHUi METOAOM IPOEKTUpOoBaHMs. [Ipumeps! pemenus
3anad. KoHTponbpHbIE BOMTPOCHL. 3aauM 1JI1 CAMOCTOSITENIBHOTO PEIICHUSI.

7. KoMIJIeKCHBIE YHcJIA.

OnpeneneHre KOMIUIEKCHBIX 4YHcel. ApupMeTudeckue ACUCTBUS Haj
KOMIUIEKCHBIMH YUCIaMU. ['eoMeTpruecKkas MHTEpPIPETalNs KOMIIJIEKCHBIX YUCEN,
KOMITJIEKCHASI TIOCKOCTh. TpUTOHOMETpHUYecKass (opMa 3alucH KOMITIEKCHOTO
YuCcla; YMHOXKEHHME U JIeJICHHE KOMIUIEKCHBIX YHCEJN, 3aluCaHHBbIX B
TpuroHomeTpudeckoir (opme. Bo3BemeHne B CTeneHb W HM3BICYCHUE KOPHS.
KommiekcHble ymuciaa ¥ MHOTOWIeHbl. AnreOpandeckue ypaBHEeHUs. [Ipumepsi
pemieHuss 3axad. KoHTposibHBIE BOMNPOCHL. 3agadd JUisl CaMOCTOSITEIBHOTIO
pelieHus.

11 KUIIACC
1. AnreOpandyeckue ypaBHeHHsI, HEPABEHCTBA, CUCTEMbI YPABHEHUH U
HEPaBEeHCTB.



Anrebpanueckue ypaBHEHHS M HEpPABEHCTBA C OJHOM MEPEMEHHOI.
Cucrembl anreOpandyeckux YpaBHEHUH UM HEPABEHCTB. YPABHEHUS U CUCTEMBbI
YpaBHEHUH C IIapamMeTpaMM. 3aJadyd Ha COCTABJICHUE YPABHEHUN U HEPABEHCTB.
[Ipumepsl  pemieHuss  3amad.  KoHTposibHBIE — BONpOCHL.  3agadd A
CaMOCTOSTEJIBHOTO PEIICHHUS.

2. Illnanumerpus (yacrts IV).

IloBTOpEHME HEKOTOPBIX OCHOBHBIX TEOpPEM IUIaHUMETpUM. Pemnienue
IUTAHUMETPUYECKUX  3a7jad €  HUCIOJIb30BaHHEM  aireOpandyeckux U
TPUTOHOMETPUYECKUX MeToAoB. Ilpumepsl pemenuss 3amad. KoHTposbHBIE
BOIIPOCHI. 3aJ]a4M JIJIs1 CAMOCTOATEBHOTO PELICHHUS.

3. Tpuronomerpu4yeckue ypaBHeHHsl, CHCTEMbI, HEPABEHCTBA.

PemieHne TpUrOHOMETPUYECKMX YpPAaBHECHHH: METOJ PAa3JIOKECHUS Ha
MHOXHWTENU, METOJ BBEJICHHUS HOBOW MEPEeMEHHOM, METOH OLEHOK. OIHOPOIHbIC
ypaBHeHus. Cucrtembl ypaBHeHuil. HepaBencTBa. 3agaum ¢ mapaMeTpamu.
[Ipumepsl  pemieHus  3agad.  KOHTpOJIbHBIE ~ BOMPOCHL.  3ajaud I
CaMOCTOSTEJIBHOTO PELICHHUS.

4. Iloka3zaTenbHbIe U JOorapu@MuiecKue ypaBHeHUs, CHCTeMbl, HEPAaBEHCTBA.

[lorenmupoBanre u gnorapupmupoBanue. [lokazarenbHble ypaBHEHWS.
Jlorapudmuueckre ypaBHEHUs. YPaBHEHUS, CBOJAIIMECS K IOKAa3aTelIbHBIM U
agorapupmuueckuMm.  Cuctembl  ypaBHeHuM.  HepaBeHcTBa,  coaepikaiiue
nokasarelibHble M Jorapudpmuueckue (yHKIUU. YpPaBHEHUS M HEpPaBEHCTBA C
napaMerpamMu. MeToJ HHTEpBaJIOB JUIsl IMOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX
HEPAaBEHCTB. YCIIOBHS PAaBHOCWIBHOCTH, MNPUBOAAIIME 3a OJAMH 1Iar K
KJIACCUYECKUM HEpPaBEHCTBAM, HE COJAEpXKallluM JIorapu(MOB M MOKa3aTeseH.
[Ipumepsl  pemienuss  3amad.  KoHTposibHBIE — BONpOCHL.  3agadd s
CaMOCTOSTEJILHOTO PELLICHHUS.

5. 3agauu ¢ napameTpamu.

[Ipocreiiive 3amayu ¢ nmapameTpoM. AHAIUTHYECKHE CIOCOObI PEIICHHUS
3ajay ¢ mnapaMmeTrpoMm. lMcrnonb3oBaHuWE CBOMCTB (YHKIMM (OrpaHU4YEHHOCTb,
4Y€THOCTh M TMp.) MPU PEUICHUU 3ajad ¢ napamerpamu. ['padudeckuit crnocod
pemieHus 3amgad ¢ mapameTtpamu. [Ipumepsr pemenusi 3amad. KoHTposibHBIE
BOIIPOCHI U 337241 JIJIsl CAMOCTOSITEIbHOTO PEILICHUS.

6. Crepeomerpus (uacts II).

Bexkropei u  koopauHaTel B IpocTpaHcTBe.  KoiulMHEapHOCTS,
KOMILJIAHAPHOCTh BEKTOPOB. YTOJN MEXIy JABYMS TMPSMbIMU, TMPSIMONH U
IJIOCKOCTBIO, YIOJl MEXAY JBYMs IUIOCKOCTAMHU. PaccTosiHue OT TOYKHA [0
miockoct. PaccrosiHue Mexay IByMsi cKpeluBarommmucs npsmbiMu. Chepa u
MHOTOrpaHHuK. [Ipumeps! pemenus 3anad. KoHTpoabHBIE BONPOCH U 33J1ayul IS
CaMOCTOSATENLHOTO PEILICHHUS.

7. TexkcroBbie 3aaauu. IIporpeccun.

3ajauu Ha ABWKEHUE. 3aJauyl Ha COBMECTHYIO padoTy. 3alayu Ha CMECU U
CIUIaBbl. 3a7lauM Ha MPOIIEHTHI. 3a/1a4d C SIKOHOMUYECKUM COZEpKaHUuEM. 3aJjauu C
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OTPAaHUYCHUSIMA — HEPABEHCTBAMH. 3aJjayd C LIEJIOYUCICHHBIMU MEPEMEHHBIMH.
Apudmernueckas ¥ reomerpuueckas nporpeccuu. [lpumepsl perieHus 3aad.
KoHTpoJibHbIE BOMPOCHI U 33/1a4 JUIsl CAMOCTOSITEILHOTO PEIICHUS.

8. D1eMeHTHI TEOPUM YHCET.

Harypansubie wu uensie uyucna. [enumocts. OcHOBHas TeopeMa
apupmetuku. [Ipusnaku aenmumoctu. Berauciaenne HOJl nByx uucen. llenHbie
npobu. YpaBHenue B 1enbix yuciax. CpaBHenus. [lpumepsl pemieHus 3amad.
KoHTpoapHBIE BONIPOCHL. 3aa4M JJI1 CAMOCTOSITEILHOTO PEIICHUSI.

®opmMbl N0/1BEICHUS UTOTOB Peau3alMU POrpaMMbl
NTOroBeIil KOHTPOJIb OCYIIECTBIsAETCS B hopMax:
— TECTUPOBAHUE;
— MpaKTU4ecKue paboThl;
— TBOpUECKUE PabOTHI yUaIluxcs;
— MPOEKTHBIE PabOTHI;
— KOHTPOJIbHBIC 3a/IaHMUS.

ConmepkaTenbHBIA  KOHTPOJIb W OLEHKA  pe3yjibTaTOB  YydYalllUXCs
IpeIyCMAaTPUBACT BBISBICHUE WHIUBUAYaTbHOW IUHAMHKU KayecTBa YCBOCHUS
npeaMera peOEHKOM U He I0MyCKaeT CpaBHEHHS €To C APYTUMHU JETbMH.

Pe3ynbTaTuBHOCTH O0YUYEHUS OTCIECKUBACTCS CIEIYIOIIUMHU (hopMaMu
KOHTPOJISL:
— TEMATUYECKUN KOHTPOJIb (TECTOBBIE 33/IaHMUS);
— MpoBepoyHas padoTa 00yJarouiero XxapakTepa;
— B3aMMOIIPOBEPKA;
— CaMOCTOSITEIbHOE KOHCTPYUPOBAHHE 3a/1a4;
— 3allliTa TBOPUYECKUX padoT.
[TonBenenne UTOTOB peaiu3aliil JaHHOW MpOTrpamMMbl OyAeT MPOXOAUTH B
BUJE 3allUTHl TMPOEKTa pEHIeHHS HeCTaHAAPTHBIX 3adad (TpyImoBas WA
WHIMBUAYalIbHAS (opma).

KajsenpapHo-reMaruyecKuili IUIAH HA TEeKyIUMHd Y4YeOHbIH 101
Ilpunoscenue Nel

Ilnanupyembie pe3yJibTaThI:

Jluunocmuvimu pesyibmamamu U3y4eHHUs Kypca  siBIsieTcsl popMHUpoBaHUE
CIEAYIOIINX YMECHUM:

1) OTBETCTBEHHOE OTHOIIICHUE K YUCHUIO;

2) TOTOBHOCTh M CHOCOOHOCTH OOYYaIONIIMXCS K CaMOpPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBAIIMU K TIO3HAHUIO;

3) ymMeHue SCHO, TOYHO, TPAaMOTHO H3JlaraTb CBOU MBICJIM B YCTHOM U
MUCbMEHHOM peuYd, MOHUMATh CMBICT TOCTABJICHHOM 3aJayd, BBICTPAUBATH
apryMEHTAIUIO, TPUBOJIUTH PUMEPHI U KOHTPIIPUMEDHI;

4) HaBBIKM aIaNTalliy B TUHAMUYIHO H3MEHSIOIMEMCS MUPE;

5) ¢opMupoBaHuE CMOCOOHOCTH K 3MOIMOHAIBLHOMY BOCIPHUSITHIO
MaTeMaTU4YeCKnX 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUM;
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6) yMeHHME KOHTPOJHpPOBaTH MpOIecC U  pe3yabTaT  y4eOHOU
MaTeMaTHYECKON IEATEIbHOCTH;

Y yuawuxcs Mmo2ym 0blms cqhOpMUpPOBaAHbL:

1) mpeacTtaBieHHss O MaTeMaTHYECKOM HayKe Kak cQepe ueIoBedecKOi
nesTeabHOoCTH, 00 »JTanmax e€ pa3BUTHs, O €€ 3HAYMMOCTH JUIsl pa3BUTHUSA
LIABWIN3ALNH;

2) KOMMYHHKAaTHUBHAsI KOMIETEHTHOCTb B OOIIEHWU U COTPYJHUYECTBE CO
CBEPCTHHKAMH B 00pa30BaTENbHOM, yueOHO-HCCIEI0BATENbCKOW, TBOPUYECKON W
JIPYTUX BUJIAX JEATEIbHOCTH;

3) KpUTHUYHOCTh  MBIIUJIEHUS, YMEHHE  paclo3HaBaTh  JIOTMYECKHU
HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh THIOTE3Y OT (PaKTa;

4) KpeaTUBHOCTh MBIITUICHHSI, THUIIHATHBBI, HAXOTYUBOCTH, AKTUBHOCTH TIPH
pELICHUH 3a7a4.

Jlnst oueHKM (OopMUPOBAHUS U Pa3BUTHUSL JMYHOCTHBIX XApPAKTEPUCTUK
BOCITUTAHHUKOB (LIEHHOCTH, HWHTEPEChl, CKIOHHOCTH, YPOBEHb NPUTI3AHUN
MoJIOKeHHe peOeHKka B OObEIMHEHUH, JICJIOBbIE KadecTBAa BOCIUTAHHUKA)
UCIIOJIB3YETCSl IPOCTOE HAOMIOJEHUE, MPOBEACHHE MATEMaTUYECKUX UIP,
ONPOCHUKH, AaHKETUPOBAHUE, TICUXOJIOTO-THATHOCTUYECKUE METOIUKHU.

Memanpeomemunvivu pe3ynomamamu U3y4eHUs Kypca sSBIISIOTCS:

pe2cynamusble

yuawuecs Hay4amcsi.

1) bopmynupoBaTh U yaep:KUBaTh YYEOHYIO 3a1a4y;

2) BbIOMpaTh JCHCTBHS B COOTBETCTBHUM C IIOCTaBJICHHOM 3ajadyed u
YCIIOBUSIMH €€ pean3alny;

3) maHupoOBaTh MYTH JOCTUKEHMS I1IeJiel, OCO3HaHHO BbIOMpaTh Hauboiee
s dexTuBHBIE CIOCOOBI PEIICHUS TO3HABATEIBHBIX 33/1a4;

4) npeaBUAETh YPOBEHb YCBOCHUS 3HAHMI, €M0 BPEMEHHBIX XapaKTEPUCTHK;

5) cOCTaBIATH IIJIaH U MOCJIEA0BATEIBHOCTD JCUCTBUIA;

6) ageKkBaTHO OLEHUBATH IMPABHIIBHOCTH WM OLIMOOYHOCTH BBINOJHEHUS
3a/1auu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOYKHOCTH €€ pELICHUS;

Nno3Ha8amenbHbvle

yuawuecs Hay4amcs:

1) caMOCTOSITENBHO BBIACIATH U (POPMYIHPOBATH MMO3HABATEIHHYIO LIETIh;

2) UCTIOIB30BATh 00IIKME MPUEMBI pELICHUS 3a]1ay;

3) moHMMAaTh W HCIOJb30BAaTh MaTEeMaTHYECKHUE CPEJCTBA HATJISAHOCTU
(pUCyHKH, YepTeXH, CXEeMbl M Jp.) I WUIOCTpAllMU, HHTEpIpeTaIuH,
apryMeHTaluu;

4) HaxoIUTh B Pa3IUYHBIX HUCTOYHUKAX MHGOpMAINIO, HEOOXOAUMYIO IS
pelIeHusl MaTeMaTUYECKUX IPOOIeM, U MPEACTABIAThH €€ B HOHITHON (hopMme;

yuawuecs nouy4am 603MOACHOCMb HAYYUMbCA:

1) ycraHaBiMBaTh NPUYMHHO-CIEACTBEHHBIE CBSI3U; CTPOUTH JIOTHYECKHE
pacCyXJeHUs, YMO3AKIOYEHUsI (MHAYKTUBHbIE, AEIYKTUBHBIE U M0 AHAJIOTUH) U
BBIBO/IbI;

11



2) popmupoBaTh yueOHYIO M OOIIETONb30BATENBCKYI0 KOMIIETEHTHOCTH B
00JIaCTH  UCTIOJIB30BaHUS MHOOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX  TE€XHOJOTUM
(MKT-KOMIIETEHTHOCTH);

3) BuUAETb MaTEMaTUYECKYIO 3aJadyy B JIPyrUX JUCHUIUIMHAX, B
OKPYKaroUIEH KU3HU;

4)  ycTaHaBIMBAaTh  INPUYUHHO-CIICJCTBEHHbIE  CBSA3M, BBICTPAUBAThH
paccyxaeHust, 0000IICHUS;

KOMMYHUKAMUBHbIE

yuawuecs Hay4amcsi.

1) opraan3oBbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIHHOCTD
C YUMTEJIEM U CBEPCTHUKAMU: OMPENEIAThH eI, pAcIpeaesaTh GYHKIIUA U POJIU
YYaCTHHUKOB;

2) B3aUMOJCHCTBOBATh M HAXOIUTH OOIIUE CIIOCOOBI pabOThI; paboTaTh B
TpyIIe: HAaXOAWTh OOINee pelieHue W paspemarb KOHQIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3MIMKN U y4€Ta HHTEPECOB; CIyIIaTh MapTHEPA; GOpMyIHpPOBATH,
apryMEHTUPOBATh U OTCTAaMBaTh CBOE MHEHHE.

JIJIst OTCNe)KUBAaHUS YPOBHS YCBOCHHS TIPOTPAMMBI U CBOCBPEMEHHOTO
BHECEHHUS KOPPEKIMU IIeIeCO00pa3HO HCMOIb30BaTh CIEAYIOIUe (OPMBI
KOHTPOJIS: 3aHATHSI-KOHKYPCHI Ha TIOBTOPEHUE MPAKTHYECKUX YMECHHH, 3aHITHS Ha
NMOBTOpEHHUE U  0000meHue (mocie MPOXOXKACHUS OCHOBHBIX  Pa3JiesioB
IPOrpaMMbI), camornpe3eHTaIus (MpocMOTp paboT C UX OJTHOBPEMEHHOM 3aIUTON
peOeHKOM), y4acTHe B MATEMaTHYECKUX OJUMIIMAIAX U KOHKYpCax pas3InyHOTrO
YPOBHSI.

Kpome  Toro, HeoOXOoauMO  CHUCTEMATHYECKOE  HaOMIOJeHHUE  3a
BOCITUTAaHHUKAMHU B TEUEHHE YYEOHOTrO Tojla, BKIIOYAIOIIEe: pe3yIbTaTUBHOCTh U
CaMOCTOSITENIbHYIO ~ JICSITENIbHOCTh  pe0eHKa, AaKTUBHOCTb,  aKKypaTHOCTb,
TBOPYECKUH TOAXO] K 3HAHMSM, CTCTICHb CAMOCTOSTEIBHOCTH B WX DPCIICHUH W
BBITIOJTHCHUH U T.].

Ilpeomemnuvimu pesynomamamu U3y4eHs: Kypca SBIAIOTCS (pOpMHUpOBaHHE
CIEIYIOINX YMEHUM:

1) paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypHUpPOBAaHUE, U3BJICUCHHC
HE00X0MMON HH(POPMAIIUH), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIIH B YCTHOU
U TMCBMEHHOW peYH, TMPUMEHSS MaTEMaTHYECKyl0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, 0OOCHOBBIBATH CYXJACHUS, MPOBOAUTH KJIacCU(PUKAIIHIO;

2) MoAb30BaTHCS U3yUEHHBIMU MAaTEMAaTUYECKUMH (POPMYIIaMH;

3) caMOCTOSITENbHO MNPUOOpETaTh W MPUMEHATH 3HAHUSA B PA3TMUYHBIX
CUTYyalUsIX JJI pellieHUs MPAKTHUYECKUX 3a7a4y, B TOM YHUCJE C HCIOIb30BaHUEM
IPU HEOOXOJUMOCTH CIPABOYHBIX MAaTEPHANIOB, KAJIbKYJISTOPA U KOMITbIOTEPA;

4) moJIb30BaTHCS MPEIMETHBIM YKa3aTeJIeM SHUMKIONEANN U CIIPABOYHUKOB
JUTSI HAXOXKICHHS] HH(POPMAIIHH;

5) mpUMEHSTh U3YYCHHBIC MOHSATHUS, PE3YJIbTAThl M METOJbI MPU PEIICHUU
3a/1a4y U3 Pa3IMvHbIX Pa3/IeNioB Kypca;

6) CcaMOCTOSITENBHO JI€WCTBOBaTh B CHUTyalldd HEONPEAEIEHHOCTH NpH
pEeIICHNN  aKTyaJIbHBIX JUIS HHUX M[pobjieM, a TakkKe CaMOCTOSTEIHHO
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WHTEPIPETUPOBATh PE3yJbTAThl PEIIEHUS 3aJad C Y4eTOM OTPaHWYCHUH,
CBSI3aHHBIX C PEATLHBIMHA CBOMCTBAMH pacCMaTPUBAEMBIX MTPOIIECCOB U SBIICHUH.

[IpoBepka pe3ynbTaTOB TPOXOAWT B (¢GoOpMe: HWIPOBBIX 3aHITHNA Ha
MOBTOPCHHE TEOPETUUECKUX TOHITHHA (KOHKYPCHI, BAKTOPUHBI, COCTaBJICHHE
KpPOCCBOPJIOB M JIp.), coOecenoBaHusl (MHAUBUIyaJIbHOE W  TPYIIOBOE),
OINPOCHHUKOB, TECTHUPOBAHUS, MIPOBEJICHUS CAMOCTOSITEITLHBIX paboT
PENPOIyKTUBHOTO XapakTepa | Jip.

Kanennapubiii yueOHbIil rpaguk

Bcero KonnuectBo O6Bem Pexum Cpoku IpoBeJICHUS
y4eOHBIX y4eOHBIX AHEH y4eOHBIX 3aHATHN IPOMEKYTOYHOMN/
Hesenb 4acoB UTOTrOBOM aTTecTaluu
34 34 68 1 pa3 B [IpomesxxyTounas
HEJIeNIo 110 2 | arTecTanus — 1eKadpb
gaca Hrtorosas arrecranus -
Mai

YcaoBus peaau3anuu NPporpaMmabi.

3aHATHA, IPEAYCMOTPEHHBIE TPOrPAMMOM JOIOJIHUTENBHOIO 00pa30BaHus,
IPOBOASATCS TOCJIE€ OKOHYAaHHS OCHOBHOIO Y4YeOHOro Ipolecca U IepepbiBa
OTBEJICHHOT0 Ha OTAbIX. [IpONOIKUTENBHOCTh 3aHATUS MCUUCISIETCd B
aKaJeMUueckux yacax. [IpooIKUTENbHOCTh aKaJJlEeMUUECKOro yaca — 45 MUHYT.
[Tociie mepBOro akaieMUUECKOro Yaca 3aHATUI MPETYCMOTPEH MEpephIB 15 MUHYT.
Crporux ycnoBud Habopa oOydamomMxcss B TBOPYECKOE OOBEIUHEHUE
JIOTIOJTHUTEIHFHOTO 00pa3oBaHus JeTeil HeT. B rpymmbl 3anuckiBatoTcs yuyarniiecs 8
kinaccoB. Hamomusemocts rpymnm: 15-20 denoBek. VYueOHbI mpoiuecc 1O
IporpaMMe JOMOJHUTEIBHOTO 00pa30BaHMsl OCYIIECTBIIsIeTcs B kKabuHete Jlumes.

Mamepuanvho-mexnuueckoe ooecneuernue
3aHATHS TPOBOAATCS B KaOWMHETe, KOTOPHIH OCHAICH HEO0OXOIUMBIM
o0opyZ0BaHUEM JJi TPOBEACHHS 3aHATUN: TIEPCOHANbHLILL  KOMNblomep,
MPOEKTOP, KOJIOHKH, MHTEPAKTUBHASI I0CKA, KOMITBIOTEPHBIE CTOJIBI U CTYJIbSI.

Hngpopmayuonnoe obecneuenue
—www.fipi.ru
—wwwe.alekslarin.ru
Kaopoeoe obecneuenue
[IporpamMmma peanu3yeTcss TeIaroroM JOMOJHUTEIBHOIO 00pa30oBaHMUs,
UMEIOIINI OMBIT paboThl C JEThbMHU HE MeEHee rojaa, oOpa3oBaHUE BBICIIIEE
MEeJJarorn4ecKoe.
@opMbl aTTECTALMU U OLIEHOYHbIE MATEPHAJIbI
Dopmul npoBedeHUs UMO208 Pearu3ayuu nPoOCPaAmMMbl:
JIis  OIEHKW  pe3yNbTaTHBHOCTA  Y4YEOHBIX  3aHITHA  MPUMEHSETCS
IPOMEKYTOUYHBIA KOHTPOJIb B BUJIE MHTEPAKTUBHBIX TECTOB M UTOTOBBIA KOHTPOJIb.
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http://www.fipi.ru/

Jns 0ObsICHEHUST HOBOTO MaTepuana MPUMEHSETCS BOMPOCHO-OTBETHAsI CHCTEMA.
W TOroBbIi KOHTPOJIb TPOBOAUTCS B (hOPME KOHTPOJIBHOTO 3aJaHHUs.

IIpome:xxyTouHas Hexkadpnb KonTtponbsHOE 3a1anne
arrecTauus
HToroBas arrecranus Mai KonTposibHOE 3ananue

MeTtoanyeckue MaTepUuabl
Opranmzaius 00pa3oBaTeILHOTO MPOIIecca: OYHO.
Dopmol 00yuenus:
—  I'pynmnosas
—  HnpguBupayanbHas
Memoowl 00yuenusn:
—  CioBecHblit
—  Harmsagusiit
—  IIpakTnueckuii
—  KoHTposb U caMOKOHTPOJIb.
Dopmol nposedenusn yueoH020 3aHAMUA.
—  KoMmOuHMpOBaHHBIN.
—  3akperuieHue U NOBTOPEHUE.
—  3akperuieHUe YMEHUI U HaBBIKOB.
—  O3HakoMJIEHHE C HOBBIM MAaTE€pPUAJIOM.
—  O000111€H1E U cUCTEMATU3ALHA.
—  IIpoBepka 3HaHMM.
Hunosayuonnvle mexnonozuu:
—  310poBbe cOeperampline TeXHOJIOTHH;
—  Co3ngaHue cuTyaluu ycrexa;
—  Texnonorust pa3BUBarOIIET0 OOYICHMUS;
—  TexHonorust TMIHOCTHO-OPUEHTHUPOBAHHOTO O0YUICHUSI.
Kabuner wundopmaTuku, B KOTOPOM MPOBOIATCS 3aHIATHS KpPYXKKa,
COOTBETCTBYET TpeOOBaHUSIM MATEPUATBLHOTO M MPOTPaMMHOTO oOecreyeHusl,
000py/I0BaH COTJIACHO TPaBHJIaM MOKapHON 0€30MMacHOCTH.

Cnmcok UCcnoJib30BaHHOM JTUTEPATYPbI
Jumepamypa 0y neoazoza:.

1. [Tporpammel 17151 0011€00pa3oBaTeNbHBIX YUpexaeHu: Anredpa. 7-9
k1. / coct. T.A.BypmuctpoBa. — M.: [Ipocsemenne, 2010.
2. bank M. B., IlerpoB A. B. O Maremaru3anuu 3a/1a4, BO3HUKAIOIINX Ha

npakTuke // Maremartuka B mkosne. 1986. Ne 3.
3. bopucoB B. A., Hyounuyk E. C. Marematuka u mnpodeccus //
Marematuka B mkozne. 1985. Ne 3.
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4, I'eaxun C.A., Uten6epr U. B., ®omun /[.B. Jlenunrpanckue
MatemaTudeckue Kpyxxku: [locooue s BHekIaccHOM paboTel. Kupos: ACA,

1994 ronx

5. Hopodeer I'. B. Maremaruka: 9: Anrebpa. dynkiuu. AHamus
nadubix// Matemaruka B mkoJiie. 2001. Ne 9.

6. Koxos B.H., Kapramona I'./l. , Kpaiinesa JI.b. Ypoku reometpuu B
7-9 xnaccax. Meroaunueckue pekoMmeHnaanuu — M.: Maemosuna, 2002;

7. KoxeBuukoB T. B. Hcnonb3oBanue (u3nueckoro marepuana ais
oOyueHus reometpuu B 9 kinacce // Maremartuka B mkose. 1990. No 2.

8. Konsrua 0. M., Ilukan B. B. O npukiagHoil U IpakTUYECKOH
HamnpaBJIeHHOCTU 00y4deHus: MaTemaTuke // MaremaTtuka B mikosie.1985.Ne 3.

9. MapxkoBa B. U. JleareabHOCTHBIN MOAX0 B O0yYE€HUN MAaTeMaTUKE B
YCIIOBUSIX TPeAnpopuiIbHON MOATOTOBKA M MPOPUIBHOTO 00y4deHUs. YdueOHO-
MeTtoaudeckoe nocooue. Kupon — 2006.

10.  OOyueHMe pelIeHHIO 3aJa4 KaK CpPEeACTBO pa3BUTHs ydamuxcs: U3
ombiTa paboTel: Metoauueckoe mocobue s yuutens.- Kupos: Uzn-Bo UVY,
1999 - 100 c.

11.  Cxanasu M. U. COopHUK 3a/1a4 IO MaTeMaTHKe ISl OCTYHAaOUIUX BO
BTY3bl. M.: [IpocBemienne, 1992.

12. Cryneneukas B. H., Cararenosa JI. C. MaremaTtuka. 8-9 Kiacchl:
COOpHUK 3JIEKTUBHBIX KypcoB. Bonrorpana: Yuurens, 2006.

13.  ®apkoB A.B. Maremaruueckue Kpy»KkH B mikoJie. Mocksa. Alipuc-
npecc 2007 rox.

14.  HIupokos A. H. I'eomeTrpus Bcenennoit// Marematuka B mikose. 2003.
Ne 8.

15.  Mammpo M. M. Ucnons3oBaHue 3a1a4 C MPAKTUUECKAM COAEPKAHUEM
B npenoaaBanuu mateMatuku. M.: IIpocsemienue, 1990.

aumepamypa 013 00yUarOuuxcs:

1. BasuiioB B.B. u nip. «3agauu o MareMatuke. Y paBHEHUS U
HepaBeHCTBa», M, Hayka, 1988
2. [Namunkuit M. JI. (u ap.). CoopHuUK 3aia4 no anredpe s 8-9 kinaccos

ydyeOHOe mocoOue ISl y4YallluXCsl LIKOJ M KIJIACCOB C YIIIyOJIGHHBIM HU3y4Y€HUEM
marematuku. M.: [IpocBenienue, 1999.

3. Hopodees I'. B., Cenosa E. A. IlporienTHbie BhIYHCICHUS. YUeOHOE
nocobue a1t crapmiekiaccHukoB. M.: JIpoda, 2003.

4. 3eiipman A.M.u ap. «COOpHUK 3373y MOBBIIIEHHONW CIOXKHOCTU IO
OCHOBHBIM pa3zjieaM IIKOJIBHOIO Kypca MaTemMaTukn», Bonoraa, 2004

5. MakxkapsiueB 0. H. Anre6pa: JlomoJHUTENbHBIE T1aBbl K MIKOJIBHOMY
yueOHUKy. 9 kmacc. YdeOHoe mocoOue sl ydalquxcs IIKOJ M KIJIACCOB C
yriyOJIeHHBIM u3yueHueMm mateMatuku. M.: [Ipoceemenue, 2000.

6. Mopakosuu A. I'., Mumryctuna T. H., Tynsuunckas E. E. Anre6pa. 9
kiacc. 3agayHuk. M.: Muemo3una, 2004.

7. Haru6bun @&.®., Kanan E.C. Marematnueckas mkaTtyiaka. M.
[Tpoceemenue 1999 rox.
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8. [Muuypun JI.®. 3a ctpanunamu yuebHuka anreOpsi, M.,
[Ipoceemenue, 1990 roa.

0. OpelinenTans [. MaremaTuka B Hayke U BOKpYT Hac. M.: Mup, 1997.

10. Oumukionenus s gered.  T.11. Marematuka /  ria.pen.
M.JI.AxcenoBa. — M.: ABanta+, 2002. — 688 c.
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KaJIEHIIapHO-TeMaTI/I‘leCKOE IVIAHUPOBAHUEC

Ipunoscenue Nol

HA TeKylIIUil y4eOHbIil rojg
K JIOTIOJTHUTEIILHOM 00111e00pa30oBaTeIbHOM 00IIepa3BUBAOIICH TPOTpaMMe
«3@TI — maTeMaTHKa»
ITegaror: Martymikuna Jlapuca HukonaeBna

Jara
IIPOBEICHUSA

Ne

HasBanwme pa3nena/ Tembl

KomnuectBo yacos

Bcero

Teopus

[IpakTuka

Dopmbl
arrecranuu/
KOHTPOJIS

ILnanumerpus

8

3

5

1. [TpssMOyTONBHBIIMA
TPEYroJIbHUK.

TpeyrojibHUKOB. [Ipu3Haku
TpeyroibHUKOB. (CBolicTBa

MEeIuaH,

BBICOT TPEYTOJIbHUKA.

TTonoOue

OuCCeKTpHuC,

2. [Tpumepsr pemieHus: 3amad.
KoHnTponbHbIe
3amauyn caMOCTOSATEILHOIO

peleHusl.

BOIIPOCBHI.

3. Tpaneuus.
TpareIyH.

CaoiicTBa

4. IIpuMmepsl pemieHus 3agad.
KonTposibHbie
3ajaud CaMOCTOSITEIbHOTO

pelIeHus.

BOTIPOCHI.

KonTposbHoe
3aJlaHue

KBaapaTHble ypaBHeHHsI.

10

5. KBanparusie ypaBHEHUSI.
YpaBHeHUs1, cCBOASAIIMECS K
KBaJpaTHbIM. Beinenenue
TIOJIHOTO KBaJpara.

6. [Tpumeps! pernieHus 3amay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOTO

peleHusl.

7. Teopema Buera.
MHorouneHsl. Jlenenue ¢ 2

OCTaTKOM

8. IIpumeps! pemienus 3anad.
KonTposibHbIE BOPOCHL.
3ajaun caMOCTOSITEILHOTO

pelIeHus.

9. Teopema be3y. YpaBHeHus
BBICILIUX CTENEHEN.
[Tpumepsl pemeHus 3aaay.
KoHTpobHBIE BONIPOCHI.
3ajaun caMOCTOSITENILHOTO

pelIeHus.

KonTposbHoe
3aganue. Omnpoc.

YpaBHeHusi U HepaBeHcTBa ¢ wmoayiaem. | 10
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I'padpuxu pynkumii

10.

YpaBHEHHST € MOIYJIEM.
PanmmonanbHble
HEPaBEHCTBA (meTon
uHTEepBajoB). HepaBeHcTBa
C MOJYyJIEM.

11.

[Tpumepsl permenus 3aaay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOI'O
penieHusl.

12.

I'paduxk KBaJApaTUIHOMN
byHKIMN. I'padux
y=ax+b[+c w  apyrue
rpaduKu C MOJTYJIEM.

13.

[Tpumepsl pemenus 3aaay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOI'O
penieHusl.

14.

I'padux  y=(ax+b)/(cx+d).
IIpuMmepsl pemieHus 3agad.
KonTposibHBIE ~ BOMPOCHI.
3ajaud CaMOCTOSITEIbHOTO
penieHusl.

KonTposibHoe
3aganue. Onpoc.

Cucrembl ypaBHeHmii. HppannoHajbHBbIE
YPABHEHHHA

10

15.

CucremMbl TUHESHHBIX
ypaBHeHUN. CUCTEMBI,
CBOJISIIHMECS K PEIICHUIO
OJIHOPOJIHOTO YPaBHEHHMSI.

16.

[Tpumepsl permeHus 3aaay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOI'O
penieHusl.

17.

CummMeTpuueckue
cucremsl. [Ipoune
HEJIMHENHBIE CUCTEMBI.
Hppauunonaibusie
YpaBHEHHS.

18.

[Ipumepsl perieHus 3anad.
KonTposibHbIE BOPOCHL.
3ajaun caMOCTOSITEILHOTO
penieHusl.

19.

[Ipumepsl perieHus 3aaad.
KonTposibHbIE BOMPOCHL.
3ajaun caMOCTOSITENILHOTO
penieHusl.

KonTposbHoe
3aganue. Omnpoc.
[TIpomexxyTouHas

arTecTanuia

aHUMeETpHA

10

20.

CpoiicTBa  KacaTelIbHBIX,
xopn U CEKYILIUX.
Brnucanaeie W omnmcaHHBIC
TPEYTrOIbHUKU 51

KonTposbHoe
3aganue. Omnpoc.
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YeThIPEXYTOJbHUKH

21.

[Ipumepsl perieHus 3anay.
KonTposibHbIE BOPOCHL.
3ajaun caMOCTOSITEILHOTO
penieHusl.

22.

3ajaud Ha TMOCTPOCHHUE C
MIOMOIIBKD  LHUPKYIs W
JINHEWKU.

23.

[Tpumepsl permeHus 3aaay.
KoHTpobHBIE BOIPOCHI.
3amaun caMOCTOSITEILHOI'O
penieHusl.

24.

[Imomanae TpeyroapHHKA.
[Tmomans
YETBIPEXYTOJIbHUKA.
[Ipumepsl perieHus 3aaad.
KonTposibHbIE BOPOCHL.
3ajaun caMOCTOSITEILHOTO
peneHus

JJieMEeHThl TEOPUM MHOMKECTB. JJIEMEHTBI

JIOTUKH

10

25.

MmuoxectBa. KoHeuHple u
OECKOHEUHBbIE MHOXKECTBA.
Oneparuu Haq
MHOKECTBaAMH.

26.

[Tpumepsl pemenus 3aaay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOTO
penieHusl.

217.

MontHocTh MHOYKECTB.
CyérHple W  HECUETHBIE
MHOKECTBA. OIeMEHTEHI
JIOTUKH.  BbICKa3bIBaHMS,
ornepanuu HaJ
BBICKA3bIBAHUSIMH

28.

[Tpumepsl permeHus 3aaay.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOI'O
penieHusl.

29.

Meton MaTeMaTHYECKOU
uHayknun. O0paTHbie U
MPOTUBOIIOJI0KHBIE
TeopeMbl. HeoOxomumeie u
JIOCTATOYHBIEC YCIIOBHUS.
[Ipumepsl perieHus 3anad.
KonTposibHbIE BOPOCHL.
3amaun caMOCTOSTEIBEHOTO
peleHus

KonTpoisHoe
3aganue. Onpoc.

JuieMeHTbl KomMOmHaTtopuku. IlonsTHe o
BEPOSATHOCTH CIAYYAWHOr0 COOBITHS.

10

30.]

| IIpuMepsl IpoCTEUIINX

KoHnTposibHOE

19




21.04xkoMOMHATOPHBIX
3agau. [loHsiTHE BEIOOPKH.

31.

[Ipumepsl penienus 3aaad.
KoHTpoIbHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOTO
penieHusl.

32.

Pasmemnienus,
MepeCTaHOBKU, COUCTAHMUS.
CsoiicTBa uncen. bunom
HrioTrona

33.

[Tpumepsl penieHus 3aaad.
KoHTpobHBIE BONIPOCHI.
3amaun caMOCTOSITEILHOTO
penieHusl.

34.

Crny4aiiHple COOBITHS U UX
BeposATHOCTH. [Iprmepbl
penieHus 3aaad.
KoHTpobHBIE BOIPOCHI.
3amaun caMOCTOSITEILHOI'O
pELIEHNS.

3aganue. Onpoc.
Htorosas
arTecTarus

HTroro:

68

23

45
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