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N. HeroTon
OOecrieunTh OBIA/IEHUE YYAIlUMUCSA CUCTEMOM KauyeCTBEHHBIX MaTeMaTH4e-
CKHMX 3HAHMM M YMEHHUN, HEOOXOJAUMBIX B MOBCEAHEBHOM KU3HU U TPYJIOBOU JIESATEINb-
HOCTH Ka)KIOMy 4IEHY OOIlEeCTBa - OCHOBHAs 3a/ladya 0Oy4YeHHs] MaTeMaTHKE B IIKOJIE.
B nensx cBoOomHON amantanuy K YCIOBUSM JKU3HM B COBPEMEHHOM O0ILIECTBE HEOO-
XOJIMMO COBEPIIEHCTBOBATh MHTEIJIEKTYAJIbHOE BOCIIUTAHUE U PA3BUBATH MBIILICHHUE
oOyvarouuxcs. B co3HaTenbHOM OBIAJEHUM IIKOJbHUKAMU CHUCTEMON MaTeMaTh4e-
CKHMX 3HAHUU U YMEHUW, HEOOXOAUMBIX B TOBCEAHEBHOMN KU3HU B COLUYME, MOXKET IO-
MOYb AIEKTUBHBIN Kypc «lIpakTMKyM IO pemeHnIo MaTeMaTHYECKHUX 3a1ay». Ero mpo-
IrpaMMON MPEyCMOTPEHO HE TOJIBKO PA3BUTHE MPEIMETHBIX KOMIIETEHLUUN IIKOJbHH-
KOB, OpHEHTAIMs UX Ha MPOo(decCru, CBSI3aHHbIE C MATEMATUKOM, HO U (HOPMHUPOBAHUE Y
o0yyJaroumxcsi yCTOH4MBOro MHTEpEca K MPEAMETY, COBEPILIEHCTBOBAHUE U TBOPUYECKOU
NOJIFOTOBKH, CO3JJaHHE YCJIOBHMM Al Pa3BUTHSA MX HHIUBUAYAIbHBIX CHOCOOHOCTEM.
OneKkTuBHbIA Kypce «IIpakTMKyM MO penieHnI0 MaTEMAaTHYECKUX 3a/1auy» IpeaHa3HauYeH
st yaammxes 10-11 kmaccos. [Iporpamma coctaBieHa B cooTBeTcTBuu ¢ [IpumepHoi
IPOrpamMMoOi OCHOBHOTO 00I1Iero oOpa3oBaHus (0a30BbI YPOBEHB) C yU4e€TOM TpeOoBa-
HUll penepanbHOro KOMIOHEHTa rOCYJapCTBEHHOTO CTaHAAapTa C OCHOBHBIMHU TpeOoBa-
HUSIMU K MOJATOTOBKE BBIITYCKHUKOB, YUYUTHIBAET MosiokeHne KoHlenuuu pa3BuTust Ma-
TeMatuueckoro oopazoBanus B Poccuiickoii ®deneparuu (yrB. Pacnopsoxkenuem Ilpa-
ButesbcTBa Poccuiickoit denepannu ot 24.12.2013 Ne2506), COOTBETCTBYET IJIAHUPY-
€MBbIM Pe3yJIbTaTaM OCHOBHOTrO oOIIero oOpa3oBaHus MO MaTEMaTUKE, COCTaBJ€Ha Ha
OCHOBE yueOHO-MeToau4Yeckoro nocoous «Marematuka. COOpHHK 3a/1a4 MO yriryOJieH-
HOMY Kypcy» noa penakiueir M.B. ®enorosa. — M.: BUHOM. Jlabopatopuu 3HaHUH,
2012 r.. DnekTuBHBIA Kypc paccunTad Ha 70 gacoB (rmo 35 u. B 10 u 11 k1) - 1 yac B
HEJIEIIO.

AKmyanvHocmp BBeIeHUS Kypca.

DJEeKTUBHBIN KypC COOTBETCTBYET TPEOOBAHMSIM BPEMEHU: PACHIMPSAET U CHUCTe-
MaTU3UPYET 3HAHUS TI0 OCHOBHBIM pa3fiesiaM ajareOpbl U T€OMETPHUH, TOTOBUT yUaluX-
csi K 0ojiee OCMBICICHHOMY MOHMMAHHUIO TEOPETHYECKHX CBEACHHH, 3((HEeKTUBHOMY
BBITMOJIHEHHUIO IPAKTUYECKUX 3aJJaHui, ClIOCOOCTBYET Ka4eCTBEHHOM MOJATOTOBKE K rOC-



ymapcTBeHHOU aTtTectanuu. Kypc pa3paboTan Ha OCHOBAaHWU 3alIPOCOB yUaIUXCS U UX
pOIUTENEN.

Iean kypca - co3naTh yCIOBHS JI Pa3BUTHS Y 0O0yJaIOIMMXCsl HABBIKOB aHAJIH-
3a U CUCTEMAaTU3allNH, MMOJYYECHHBIX pAaHEE 3HAHUM, peaau3alii TBOPUYECKOTO OTEHIIU-
aja, CaMOCTOSITEJIbHOTO TMOMCKa W aHaim3a WHGOPMAIMU MyTeM IMPAKTUYECKUX JeiH-
CTBUH, JJIs1 pE3yJIbTATUBHOM MOJTOTOBKHU K TOCY/IapCTBEHHON UTOTOBOM aTTECTAIIUM.

3agaum Kypca:

® CHCTEeMAaTH3MpPOBaTh M 0000IIaTh TEOPETUUECKUI MaTepuan, IOMOJHATH
3HAHMS yYalIuXxcsl MaTepuaiaMy MPUKIAAHOTO XapaKkTepa;

e (opMUPOBATH U Pa3BUBATH AHATUTUYECKOE U
JIOTUYECKOE MBIILIICHHUE CTapUIEKIACCHUKOB IIPHU MIPOEKTUPOBAHUU Pe-

IICHUS 33]1a4;

® DPACIIUPUTH U YIIIyOUTH MPEACTABICHUS YYallluXCsl O IpUEMax U MeToAax
pelIeHus] KaK CTaHJAapTHBIX, TaK W HECTAaHAAPTHBIX MAaTEMaTHYECKUX 3a-
Jaq,

® Da3BUTh MHTEPEC U MOJIOKUTEIbHYI0 MOTUBALIUIO U3YYEHUSI MATEMATHKHU,
JaTh YYEHUKAM BO3MOKHOCTb IPOAHAIM3UPOBATH U PACKPBITH CBOM CIIO-
COOHOCTH Yepe3 CaMOCTOATENBHOE PEILICHHE 3a/1aY,;

e chopmMupoBaTh HaBbIKM pPaOOTBl C HAYYHOW JIUTEPATYpO, HWHTEPHET-

pecypcamy;
® pa3BUBaTh KOMMYHHUKATUBHBIE U 00IICy4eOHbIC HABBIKKA pa0OTHI B TPYIIIIE,
yMEHHUE apTyMEHTUPOBAHHO BECTU JTUCKYCCHIO;

L C(l)OpMPIpOBaTL OIIBIT TBOp‘-IGCKOﬁ )51 HpﬁKTPI‘-IGCKOfI ACATCIbHOCTH Yy4a-
IIMUXCs 4€PE3 MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD ITPU pCIIcC-

HUH 3a/a4.

O06ocHOBaHMeE CTPYKTYPHI U IPUHIUIIA 0TOOPA 00y4YeHHUS.

[Ipenyiaraemelil Kypc ABJISETCS NPOAOJDKEHUEM «ba30BOro Kypcay 1o MareMaru-
K€ U Tpearnosaraer cBOOOJHOE BiaJieHHe ero mMerojgamu u npuémamu. Kaxmas tema
COZICPKUT TEOPETUUECKUE OCHOBBI, OMMMCAHWE METOJ0B PEUICHUS 3ajiay, PUMEPHI MPU-
MEHEHHUS METOJIOB ¥ Ha0Op 3aIaHui JJIs pellieHrs. 3a1a4uu PacioIOKeHbI MO MPUHIIUAITY
«OT MPOCTOr0 — K cHNoKHOMY». [locne u3yyeHuss COOTBETCTBYIOIIETO TEOPETUUYECKOTO
MaTtepualia u paz0opoB MPUMEPOB, BEAETCS MpakTUueckas pabora. 3amauu B popmare
EI'D umerot Tpu ypoBHSI CIOKHOCTH: 33/1aud 0a30BOT0 YPOBHS CJIOKHOCTH, TOBBIIICH-
HOT'O YPOBHSI W BBICOKOT'O YPOBHS CIOKHOCTU. OTIWYUTEIbHAsI OCOOEHHOCTh Kypca —
M3y4eHHUE MaTepuaja Mo CIUpaiu, Korja TeMa MOBTOPSETCS HECKOJIBKO pa3, Kax bl
pa3 YCIOXHSACh. ITO MO3BOJISIET, U MOBTOPATH, U MOCTEIIEHHO MOJIXOUTh K PEIICHUIO
3a/1a4 BBICOKOTO YPOBHS CJIOKHOCTH.

B ctpykrype n3zydaeMoil mporpaMMbl BBIACISIIOTCS CIEAYIOIIME OCHOBHBIE pa3-
JIEJIBI:

Aureopa:

1. DnemMeHThI TEOPUH YHCEIL.



TpuronoMerpruyeckue HEPaBEHCTRA.

[Tonesnsie mpeoOpa3zoBaHMs U AIIEMEHTHI IEPEMEHHBIX.

HecTtanmapTHbie TEKCTOBBIC 3a1a4H.

Hcnonbs3oBaHne CBOMCTB KBAIPATHOTO TPEXUIIECHA B 33/la4ax C MapaMeTpamHu.
Hcnonb3oBanre pa3audHbIX CBOMCTB (DYHKIIUH M IMIPUMEHEHHE I'paduuecKux
WJUTFOCTPAIAMN.

MeTto OlLICHOK.

3a/1aun Ha JI0Ka3aTeJIbCTRO.

Hcnonb30BaHne 0COOCHHOCTEH YCIIOBUS 3aJa4H.

ok ow

© oA

I'eomerpus:

TpeyroJibHUKHU.

OKpy>KHOCTH.

YeTbIpEXyroJbHUKN 1 MHOTOYTOJIbHUKH.
3amauM Ha 10Ka3aTeNbCTBO.

3a1auM Ha IOCTPOEHHUE.

Crepeomerpus.

okowdE

O0muMu NpUHOUIIAMH O0TOOPA COAEPKAHUSA IIPOTrPaMMBbI SIBISIOTCA: CHUCTEM-

HOCTb, LIEJIOCTHOCTh, HAYYHOCTb.

DopMBbI OPraHU3aLUM 3aHATHI:

Jlexunu 1 ceMHUHaphl, Oeceqa C BBINOJHEHUEM MPAKTUYECKUX U TBOPUYECKHUX pa-
0ot (pedepar, nokiaa, mpe3eHTalus); MPAKTUIECKUE 3aHITUSI U KOHCYJIbTallUM; padboTa
C KOMIIBIOTEPOM.

MeToandeckoe odecrieueHme:

. 3aHATHSA BKJIIOYAIOT U TEOPETHUYECKYI0 YacTh, U MPaKTUYECKYIO.
Oco0oe 3HaueHHe OTBOJUTCS CAMOCTOSITENIbHON padoTe yyamumxcs. [Ipumensor-
Csl HE TOJIBKO TPaJUIMOHHbIE (POPMBI O0yUYEHHUs, HO U caMOOOpa30BaHUE, CaMO-
pa3BUTHE YUAIIUXCS

. Yunutens Ha pa3HBIX dTanax M3Y4YeHHs TEMbI BBICTYMAeT B Pa3HbBIX
pOJIsiX, KOHTPOJUPYET M HampasisieT paOoTy ydammuxcsd. becenma, mguckyccws,
KOHCYJIbTAllWsl, NPAKTUYECKOE 3aHATHE, 3aIUTa IPOEKTa, UCCIEIO0BAaHUE - OC-
HOBHBIE ()OPMBI IPOBEICHUS 3aHATHH.

. 3aHATHS HOCAT ITPoOJIeMHBIN XapakTep. [IpeamnonaraloTcss OTBETH Ha
BOIIPOCHI B MPOIECCE AUCKYCCHH, IMOUCK MHGOPMAIIUK IO CMEXHBIM 00J1acTSIM
3HAHUMH.

. OcCHOBHBIE METOJbI TPENOJIaBaHUsl — 3TO MCIIOJb30BaHUE METO/Aa

MPOEKTOB, TEXHOJIOTHH MPOOJIEMHOTO 00y4deHUs, WH(OOPMAITMOHHBIX TEXHOJO-
T'Hii, TEXHOJIOTMU Pa3BUTHUS JIOTMUECKOTO MBILIUICHHUS.

. NurepakTuBHOCTD (paboTa B MajbIX Tpynnax, TPEHUHIH).

. Benmymiee MecTo OTBOAUTCSI METOJaM MTOMCKOBOTO M MCCIIEIOBATEIb-
CKOTO XapakTepa, CTUMYJIHPYIONIMM IMO3HABATEIbHYI) AKTUBHOCTH YYal[UXCA.
Co3nanuie TOBEPUTETHHOTO TICHXOJIOTUYECKOTO KIMMaTa, B OCHOBE KOTOPOTO
B3anMOO00OyYeHHEe, B3aUMOTIOMOIIb, COTPYTHUYECTBO.



. [Ipennonaratorcs crnemyroume GopMbl OpraHu3aluu 00yUeHUs: UH-
IVBHIyalibHAsL, TPYIIOBAasi, KOJUIEKTUBHAS, B3aUMHOE 00yueHHe, caMoOoOyueHHe.

. CpenctBa o0yueHHs: AUJAKTUUECKHUE MaTepUalbl, TBOPUECKUE 3a/1a-
HUS JUIA CaMOCTOSITENIbHOM pabOThl, MYJIbTUMEAUNWHBIE CPEICTBA, CIIpaBOYHAS
auTeparypa.

. TexHosnoruu o0y4eHus: UHGOPMAIMOHHBIE, TPOSKTHBIE, UCCIIEI0Ba-
tenbekue. [IpuMenstores Hauboee coepKaTeNbHbIe METOIbI  yaeOHOH nH(pOp-
MalMU: TeHEeTUYECKUH METOJ, METO IieJecooOpa3HbIX 3a/ad, MEeTo] HH(popMa-
[IMOHHON HAaKa4KH, METOJ YKPYIHEHHBIX MPOOJIEM, METO/ OMOPHI HAa OMIMOKU U

Ap.
OcHoBHBIE (l)OpMLI KOHTPOJIA U OCHUBAHUSA .

[IpeanonaraeTcss UCHOJIB30BaHUE TEKYIETO, TEMATHUYECKOTO U MUTOTOBOTO KOH-
TPOJISL.

CamocrosiTenbHas paboTa, MPAKTUKYyMbl, TECTUPOBAHUE, WHIUBUIyaAIIbHBIC U
IPYIIOBBIE MPOEKTHI, paboTa Ha caiite «Perry EI'D» - dopmbl koHTpOs 3 dexkTuBHO-
CTU OOy4YEHHS.

3ammTa IpOEKTOB U PEUICHUN 3a7ad, pe3yJIbTaTOB UCCIEAOBAaHUN OLIEHUBAETCA
M0 MATUOAUTLHON CHUCTEME WUJIM CHCTEME «3aueT-He3aueT», B 3aBUCHMOCTH OT YPOBHS
MOATOTOBJICHHOCTU TPYIIIbl. BhINOTHEHWE BApUAHTOB, CO3JJaHHBIX YYUTEIEeM 0a30BOro
u npoduibHOro ypoBHel Ha caite «Pemnry EI'D», pesynabratel no 100- 6amibHON cH-
cteMe (DUKCUPYIOTCS B JKypHalie caiTa, BEAETCS NMArHOCTUPOBAHHME JEATEIbHOCTU
KaXJIOTO YYEHHUKA.

Y4eOHO-TEMATHYECKUH IIJIAH

Tema (pa3nein) Bce-
ro
ya-
COB
10 knacc. I'eomerpus.
TpeyronbHUKH 6
OKpy>KHOCTb 2
YeTrIpEXYyTroJbHUKN 1 MHOTOYTOJTbHUKH 4
3agauyn Ha TOKa3aTEIbCTBO 5
3ajaun Ha TOCTPOEHUE 7
Aureopa.
DNIeMEHThI TEOPUH YHCETT 6
TpuroHomeTpuyeckue HEPABEHCTBA, OOpPATHBIE TPUTOHO- 5
MeTpuieckue QyHKINH
11 xkaacc. Aareopa.
[Tonesnbie mpeobpa3oBaHus M 3aMEHbI IEPEMEHHBIX 6
HecrannapTHble TEKCTOBBIE 3a1a4H 4
Hcnonp3oBaHne CBOWCTB KBAAPATUYHOIO TPEXUWIEHA B 3a/1a- 3




0 yax ¢ napameTpamu
Hcnonb3oBanue pa3iuyHbIX CBOMCTB (PYHKIIMH W MPUMEHE- 3)
1 HUe rpadUuecKuX WLTIOCTpaIui
Meron onieHOK 4
2
3a1a4yu Ha 10Ka3aTeIbCTBO 4
3
Hcnonp30BaHne 0COOCHHOCTEH YCIOBUS 3a7auu 4
4
I'eomeTpus.
CrepeomeTpust 5
5
Hroro: 70
Coaep:xkanue Kypca
10 kaace
I'eomerpus

1. Tpeyroanbauku (6 yacoB)

[IpsiMOyTOJIbHBIE TPEYTOJBbHUKH. TeopeMbl CHHYCOB U KOCUHYCOB. buccekrpuca, Meau-
aHa, BeicoTa. [loobue TpeyronpHuKoB. [1101maas TpeyroapHuKa.

2. Oxkpy:xkHOCTH (2 Yaca)

VYrasl B okpy)KHOCTX. KacaTenbHble, XOpAbl, CEKYILHE.

3. YeThIpEXYroIbHUKHA M MHOTOYT0JILHUKH (4 yaca)

[Tapamnenorpammel. Tpanenuu. OOue 4eTBIPEXYTOIBHUKH U MHOTOYTOJIbHUKH.

4. 3aa4yu Ha 10Ka3aTEJILCTBO (5 4acoB)

Tpeyronsauku. Muoroyronsauku. OkpyxHoctu. [lnomanm.

5. 3apga4yu Ha nmocTpoeHue (7 4acoB)

Anrebpandeckuii MeTo1. MeToJ TEOMETPUUECKUX MECT TO4YeK. MeToJ CUMMETPUH U
cripsimiieHnsi. MeTos1 mapajuiebHOro nepeHoca. Merton nmoaodus. Meros moBopoTa u
CMEIIIaHHbIE 3aJa4H.

Aaredpa

6. DemMeHTHI TEOPUU YHUCce (6 YacoB)

[enbie yucna. JIeTMMOCTh U OCTATKW. YPaBHEHUS B LIENbIX yuciaax. CMelIaHHbIe 3a/1a-
YW Ha lelble yKciia. PanmoHanbHble U MppallMoHaIbHbIE ynciia. CpaBHEHHUE YKCEIL.

7. TpuroHomerpuuecKkue HepPaBeHCTBA, O0OpPaTHble TPUITOHOMETPUYECKHE (PYHK-
uuu ( S yacoB)

OcHOBHBIEC CBOMCTBA apKCUHYyCa, apKKOCHUHYCA, apKTaHIeHca U apkkoTaHreHca. [Ipeo6-
pa3oBaHUE BBIPAKEHUN ¢ OOpAaTHBIMU TPUTOHOMETPUUYECKUMU (PYHKIIUSAMU. Y PaBHEHUS
Y HEPaBEHCTBA C OOPATHBIMU TPUTOHOMETPUUECKUMHU (PyHKIMsAMU. OTOOp pelieHuit B
TPUTOHOMETPUUECKUX ypaBHEHUsIX. TpUroHOMETpUYecKre HepaBeHCTBA. CMellaHHbIe
3a/1auu.

11 kaace

Anreopa

8. [los1e3HbIe MpeoOPa30BaHUA M 3aMeHbI NepeMeHHbIX (6 YacoB)




Hcnonp3oBanue GopMys COKpAIIEHHOTO YMHOXKEHHS, BBIJICIICHHE TOJIHOTO KBaJapaTa.
3aMeHbI IEPEMEHHBIX B PALIMOHAIBHBIX YPABHEHUAX, HEPABEHCTBAX U CUCTEMAX. 3aMe-
HbI IEPEMEHHBIX B UPPAlMOHAIBHBIX YPABHECHHSIX, HEPABEHCTBAX U CUCTEMAX. 3aAMEHBI
MEPEMEHHBIX B IMOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHUSX, HEPABEHCTBAX U CHU-
cTeMax. 3aMEHa B TPUTOHOMETPUYECKUX YPABHEHUSX U TPUTOHOMETPUYECKHUE 3aMEHBI.
9. HecTangapTHble TEeKCTOBBIE 3a1a4u (4 yaca)

Henoonpenenénnsie 3amaun. HepaBeHCTBa B TEKCTOBBIX 3ajadax. ONTUMAaJIbHBINA BbI-
00p, HanOOIBIIINE U HAUMCHBIIINE 3HAYCHUS.

10. Mcnoab30BaHMe CBOMCTB KBAJAPATHOIO TPEXUWIEeHA B 3a/1a4ax ¢ mapaMeTpaMu
(3 uyacos)

HccnenoBanre CBOMCTB KBaJIpaTHYHOW (DYHKIIMHM B 3aBUCHUMOCTH OT 3HAYCHHM mapa-
Mmetrpa. Teopema Buera. Teopemsl 0 pacionokeHUU KOPHEN KBaAPATHOTO TPEXUIICHA HA
yucnoBoi ocu. CMeIIaHHbIC 3a1a4u.

11. Ucnosb30BaHMe pPa3jiMYHbIX CBOMCTB (yHKIUI U NMPUMEHeHHE rpadpuuecKux
WLTIOCTpanuii (5 yacos)

Ob6unactp omnpenenenns QyHKIIMU, MOHOTOHHOCTb, MEPUOJAUYHOCTD, YETHOCTh U HEUYET-
HOCTh. MHOKECTBO 3Ha4YCHHUM (YHKIHUU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA U MOHOTOH-
HOCTH. DYHKIIMOHAJIbHBIC YpaBHEHHS M HepaBeHCTBa. lcrmosib3oBaHue rpaduyeckux
WJUTIOCTPALIAN.

12. Metoa oneHoK (4 yaca)

PanionanibHble ¥ UppaIlMOHAIbHBIE YPAaBHEHUS U HEPABEHCTBA. TPUTOHOMETPUUECKHUE
YpaBHEHHSI U HEPABCHCTBA. YPABHEHUSI U HEPABEHCTBA C JIOTApU(PMUUYECKUMU U TOKa-
3aTeIbHBIMU (DYHKITUSIMH.

13. 3agaum Ha J0Ka3aTeJbCTBO (4 yaca)

TpuronoMmerpruueckue 3aa4u Ha J0Ka3aTelIbCcTBO. MeTo MaTeMaTHYeCKOM MHIYKIIUH.
Jloka3aTenbCTBO HEPABEHCTB U TOXKIECTB.

14. Ucnoab30BaHHue 0cOOEHHOCTEl yea0Bus 3a1a4u (4 yacoB)

OnTumuzainus mpolecca penieHus, BBeIeHne (yHKIUH, UCKYCCTBEHHOE BBEJCHHUE Ta-
paMeTpoB, CMEHa poJiel mapaMeTrpa U nepeMeHHoOM. YETHOCTh U CUMMETPUYHOCTD IO
HECKOJBKUM TePEMEHHBIM, UCCIIEI0BAHNE €AMHCTBEHHOCTH PEIICHUS, HEOOXOAUMbBIC U
JOCTaTOYHbIC yclioBUA. Penykiusa 3amaun u nepedopMmynrpoBanue ycioBus. Cmenian-
HBIE 33/1a4U.

I'eomeTpus

15. Crepeomerpus (5 yacos)

Brenenue. Muororpannuku. Tena Bpamienus. KomOuHanuu tei.

IIpeanonaraemsolie pe3yJabTarhl.
3aHATHS Aat0T 00y4aeMbIM BO3MOKHOCTb:

¢ TOBTOPUTH U CUCTEMATU3UPOBATh paHEE U3YUEHHBIN MaTepHall HIKOJIBHOTO Kypca
MaTE€MaTHKH;

e OCBOUTBH OCHOBHBIE ITPUEMBI PELIEHUS 3a/1a4;

e OBJAJETh HAaBBIKAMH OCTPOCHHMS M aHAIM3a MPEATIOIAraeMOro pereHus nocTas-
JICHHOM 3aJ1a4Hu;

e OBJAJETh U MOJIb30BATHCS HA MPAKTHKE TEXHUKOM Cl1ayyl TECTA;



MO3HAKOMHUTHCS U MCTOJB30BaTh HA MPAKTHKE HECTAHIAPTHBIE METOIBI PEIICHUS
3amad;

MIOBBICUTh YPOBEHb CBOCH MaTeMaTHYeCKOW KyJIbTypbl, TBOPUYECKOTO Pa3BUTHI,
M03HABATEIILHON aKTHBHOCTH;

MIO3HAKOMHTHCS C BO3MOYKHOCTSIMU HCITOJIb30BaHUS 3JIEKTPOHHBIX CPEACTB 00Y-
YeHHsI, B TOM uucie VHTepHeT-pecypcoB, B X0/1€ MOATOTOBKA K UTOTOBOM aTTe-
crauuu B popme EI'D

anumem JOJI2KHbI 3HATD:

(GopMyIIBI COKPAIIEHHOTO YMHOXXEHHS, TPUTOHOMETpUYECKHEe (OPMYIIbI,
CBOMCTBA CTEIICHU C PAllMOHAJIBHBIM ITI0KA3aTEIEM, CBOMCTBA KOPHS CTelle-
HH I1; CBOMCTBA JIOTapu(MOB;

OCHOBHBIE IOHATHS, IPaBUiIa, CIOCOOBI MaTEMAaTUYECKUX JECUCTBUN IPH
pELIEHNH YPaBHEHUN U HEPABEHCTB

Pa3JIMYHBIX BUJOB, CUCTEM YPAaBHECHUM U HEPABEHCTB;

METO/bl UCCIENOBAHUS (PYHKIMHN, (PU3UUYECKUI U T€OMETPUUYECKUN CMBICII
IPOU3BOAHOMN; ONpeeICHUE U MPAKTUIECKOE TPUMEHEHHE ITEPBOOOPa3HON
Y MHTErpajia K peuieHuIo 3a1ay;

OIIPENICIICHUE U CBOMCTBA MOXYJS, OCHOBHBIE METO/bl PELICHUs ypaBHE-
HU U HEPABEHCTB C MOJYJIEM U ITapaMeTpPOM;

CIIOCOOBI pelIeHMsl 3a/1ad Ha IUIAHUPOBAaHUE, HAa JBW)KECHHE, 3a7a4 O I10-
KYIIKax ¥ [E€Hax, CIUIaBax U CMECSX, POLUEHTHOM COOTHOLIEHUH BEJINYNH,;
CBOMCTBA IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, METOJBI PELIECHUsI I'eo-
METPUYECKUX 3a/1a4.

Yyamuecs 10KHBI YMETh:

POBOJUTH TOXKJICCTBEHHBIE MPEOOpa30BaHUs HPPAIMOHAIBHBIX, MOKa3a-
TEJBHBIX, JJOTAPUPMUICCKAX U TPUTOHOMETPHUICCKUX BBIPAKEHUI;

pemarh UppandoHAIbHBIC, JIOTAPU(YMHUESCKHE U TPUTOHOMETPUUYSCKHEC
YpaBHEHUS U HEPABEHCTBA;

peniaTh CUCTEMbl ypaBHEHUN U3YYEHHBIMU METOaMU;

CTpOUTH TpadUKH dJIEeMEHTAPHBIX (QYHKIIMI U MPOBOAUTH IPEOOpa3oBaHus
rpauKOB, UCTIOJIB3YS H3yUYECHHBIE METOIBI.

MIPUMEHSTH arlrapaT MaTeMaTHYECKOTO aHaIn3a K PEIICHHIO 3a/1a4;
MIPUMEHSATH OCHOBHBIC METOJBI T€OMETpUHN (ITPOCKTUPOBAHMS, TIPeOOpa3o-
BaHUI, BEKTOPHBIN, KOOPJAMHATHBIN) K PEIICHUIO TEOMETPUYECKUX 3a/1a4;
peraTh HeCTaHAaPTHBIC 3a1a4d, TPUMEHSS U3YUCHHBIC METO/IBI;
MPUMEHSATH OCHOBHBIC TMOHSATHSI, MPABWIA MPU PEIICHUN JIOTUYECKUX 3a-
nad;

co37aBaTh MaTEeMaTUYECKUE MOJICIIH MMPAKTHUCCKHUX 3a/1a4;

MPOBOJIUTH HEOOJIBIITUE MaTEMaTUYECKHUE WCCIEAOBAHMS, BBICKA3hIBATH
cOOCTBEHHBIE TUTIOTE3bI U JOKA3HIBATH UX.

CpencrBa 00yueHus:



1. TaGmuupl o anredpe ¥ HadaaMm aHaiauza, reomerpuu st 7-9, 10-11 knacca;
2. Kommbrorep, MyIbTUMEIUHHBIA POCKTOP, MHTEPAaKTUBHAS JIOCKA;

3. JlunaxThueckuii pa3IaToOYHBI MaTepHall K KaXI0MY 3aHSTHIO;

4. Tlog6opka L1OP.

HHTepHeT — pecypcebl:
Caiit «Penry EI'D». — Pexxum moctyna: https://ege.sdamgia.ru/;
Caiit Anekcannp Jlapun. — Pexxum mocryma: http://www.alexlarin.net/
OUIIU. - Pexxum moctyna: http://fipi.ru/ ;
Craptrpan. — Pexxum noctyma: http://statgrad.net/;
denepalbHbIii TOCYAapCTBEHHBIH 00pa3oBaTE/IbHBIM CTAaHAAPT OCHOBHOIO 00-
mero oopasosanue. — Pexxum gocryna: http://www.edu.ru/db/portal/obschee/ .

abrwhE

IlepeyeHb pekoMeHayeMOM JIUTEPATYPSbI AJIf YYUTEIA U YUCHHKA:

1. Marematuka. COOpHUK 3ajad 1o yriyojaeHHOMY Kypcey: M33 ydeOHO-
Metoauueckoe nocoodue / b.A. bynak [u ap.] ; moa penakuueit M.B. @enoTtoBa. —
M.: BUHOM. JlaGoparopus 3nanui, 2012. — 324c.: uin. — (BMK MI'Y — mikoue);

2. Pemenne pazHOypoBHEBBIX 3amad 1o reomerpuu. Ilogroroeska k EI'D. —
yueoHo-meToanueckoe nocodue / [lorockyes E.B. — M.: Unekca, 2014. — 271¢;
3. Tpenax€p mo maTreMaTuke ajs noArotoBku k EI'D m onummuanam (¢ pe-

menusiMu): 7 — 11 kiaccsl: npodunsHeiil ypoBens / O.H. banasn. — U3n. 2-y. — Po-
ctoB H/J] : ®ennkc, 2016. — 219, [3] c. — (bonbiias nmepemena);

4, Marematuka. Iloaroroska k EI'D 2018. 3amanus yvactu 1 mo anrebpe /
J.A. MansueB, A.A.Mambnes, JI.MA. MansueBa. — PocroB u//: M3mareancTBO
Marnsues JI.A.; M.; Hapoanoe o6paszoBanue,2017. — 171[1] c;

5. Maremaruka. [TonroroBka k EI'D 2018. 3amanus yactu 1 ¢ mpakTuyeckum
coaepxxanueM / JI.A. Manbres, A.A.Mainbnes, JI.M. Mansnesa. — PocroB v//1: W3-
narenbcTBo Manbies JI.A.; M.; Hapognoe o6pa3zoBanue,2017. — 138[1] c;

6. Marematuka. IloaroroBka k EI'D 2018. 3amanus yvactu 1 mo anredpe /
I.A. Mansues, A.A.Mamsues, JI.M. MameneBa. — PoctoB u//l: M3mareabcTBO
Marnsues JI.A.; M.; Hapoanoe o6paszoBanue,2017. — 171[1] c;

1. Marematuka. Ilongroroska k EI'D 2018. 3aganus yactu 1 mo reomerpuu /
J.A. Mansues, A.A.Manbuen, JI.M. ManeneBa. — PoctoB u//l: M3mareabcTBO
Mansues JI.A.; M.; Hapoanoe o6paszoBanue,2017. — 108[1] c;

8. Maremartuka. I[loarotroska xk EI'D 2018. [IpodwunsHeii ypoBens/ [I.A.
Manbnes, A.A.Manbenes, JI.W. Manenesa. — PocroB H//l: M3marenscTBo Manblies
JI.A.; M.; Hapognoe ob6pasopanue, 2018. - 223 [1] c;


https://ege.sdamgia.ru/
http://www.alexlarin.net/
http://fipi.ru/
http://statgrad.net/
http://www.edu.ru/db/portal/obschee/

9. Maremaruka. [Togroroska k EI'D 2018. ba3ossiii ypoBens/ JI.A. Manblies,
A.A.Manbnes, JI.1. MansueBa. — PoctoB H//l: M3narensctBo Manbies [[.A.; M.;
Hapoanoe obpazopanue,2017.- 202[1] c;

10. 3apmaum c mapamerpamu. [logroroska k ['MMA u EI'D / A.A. [Ipokodnes. —
M.: BUHOM. Jla6opaTtopus 3Hanwmii, 2013. — 376 c.: un.;

11. Omnbxosckas JI.C. Maremaruka. [loBropeHne matepuana cpeaHeil MIKOJIbI
U MOATOTOBKA K UTOTOBOM arTecTanuu. MIHTEHCUBHBIN Kypc /uis yuuTtenen u o0yya-
IOIMUXcs: yadeoHo-Meroanueckoe nocooue / moxa pea. d.d. Jlvicenko, C.1O. Kymna-
oyxoBa. — PoctoB-Ha-/lony, 2014;

12. Marematuka Teopusi BeposiTHocTel noaroroska k EI'D — 2015./ C.O. Usa-
HoB, E.I'. Kononos, /.M. Xanun; nox pea. ®@.®. Jleicenko, C.}O. KynadyxoBa. —
Pocros-na-/lony, 2014;

13. Cewmenxo, E.A. EI'D. Maremartuka. [IponsBonnas u nmepBoobpaszHas/ E.A.
Cemenko, M.B. ®omenko, E.C. SAnymmonsckas, I'.H. Jlapkun; ox pen. E.A. Ce-
MEHKO. — M.: MI3patenbcTBO «OK3aMeny, 2012;

14. Marematuka. [logroroska k EI'D: 3amanue 21 (19) nmpoduiasHoro ypoBHs.
3anauu u penieHus: yaueoHo-meronuueckoe nocooue./ C.J1. Hepesun, E.I'. Konnosa.
[Tox pen. @.®. JIvicenko u C.1O. Kynabyxosa. - PoctoB-na-/{ony: Jleruon, 2015.;

15. Maremaruka. I[logroroBka k EI'D. Tpuronomerpuueckre ypaBHEHHUS: Me-
TOJIbI pEIIeHUsI U 0TOOp KopHel (Tunosbie 3aaanus Cl) — uzza. 2-e, nomn. — PoctoB —
Ha — Jlony: Jleruon, 2014. — 144 c¢. — (I'otoBuMcs k EI'D);

16. EI'D. Penerutop. Marematuka. [Ipodunbasiii ypoBeHb. DPPexTuBHaAs Me-
toguka / JI.JI. Jlarmmo, M.A. ITonoB — M.: U3natenbcTBO «OK3ameny», 2017. — 384
c.(Cepus «EI'D Peneruropy);

17. EI'D: 4000 3amau ¢ oTBeTamu Mo Maremartuke. Bce 3amanusi «3akpbIThIi
cerMeHT» bazoBblii U npodunabHbI ypoBHU / o, pea. M. B. Amenko. — M. : 1U3na-
TeNbCTBO «IDK3amen», 2017. — 703, [1] c. (Cepus «EI'D, baHk 3amannii»);

18. EI'D: 1000 3amau c oTBeTaMH W pEIISHUSIMH 10 MaTemMaTuke. Bee 3amanus
rpynnbl C «3akpbiThiii cermeHT / I.H. Ceprees, B.C. Ilandepos. — M.: NU3naremns-
cTBO «DK3amen», 2013.-301, [3] c. (Cepus «EI'D, bank 3aganuii»)/



Ne |10 kaace Tema Pemienne 3aganuid Koa-Bo JlaTa

n/n 4acoB
IJIaH dakr
10 knacc. I'eomerpus.

1 | Tpeyzonvnuxu. 6u. COopHHUK 33729
1.1 | IIpssMOyroJbHBIE TPEYTOIbHUKH. cTp.131-142 1
1.2 | Teopema CUHYCOB 1 KOCHHYCOB. ctp. 143-153 1
1.3 | buccekTpuca, MeauaHa, BhICOTA. cTp. 153-164 1
1.4 | IlonoOHbIE TPEYTOJBbHUKH. ctp. 165-177 1
1.5 | Ilnomaas TpeyroiabHUKA. ctp.177-187 1
1.6 | [IpakTuyeckas padora Nel. 1

2 | Okpyscrocme. 2u. 1
2.1 | Yruel B okpyxHOCTsX. KacarenbHblie, XOp/ibl, CEKYIIIHE. cTp.188-210 1
2.2 | IIpakTnuyeckasi padbora Ne2

3 | Yemblpéxy2onbHuku u MHO20y201bHUKU. 4U. cTp.211-219 1
3.1 | [TapanmenorpaMMsI ctp.219-231 1
3.2 | Tpanermu. cTp. 231-244 1
3.3 | O6mue 9eThIpEXYyroNbHUKA 1 MHOTOYTOTbHUKH. 1
3.4 | [IpakTuueckas padora Ne3

4 | 3a0auu na ookazamenvcmeo. 5u. 1
4.1 | TpeyroJbHUKHU. cTp. 245-250 1
4.2 | MHOTOYTOJIbHUKH. cTp. 251-252 1
4.3 | OKpYyXHOCTH. cTp. 253-256 1
4.4 | Inomann. cTp. 257-258 1
4.5 | [IpakTuyeckasi pabora Ned




S5 | 3aoauu na nocmpoenue. 7u. cTp. 259-263 1
5.1 | AnreOpanueckuii METOSI. cTp. 263-269 1
5.2 | MeToa reoMeTpUYECKUX MECT TOUEK. cTp.270-274 1
5.3 | MeTon cuMMETpUH U CIIPSMIICHHS. cTp.274-280 1
5.4 | Meron napamieabHOr0 CEUEeHHUS. cTp.281-285 1
5.5 | Meroa nomobwus. cTp.285-289 1
5.6 | Merox moBopoTa U CMEIIaHHBIC 3a/1a4H. Pemenue 3amau EI'D 1
5.7 | IIlpakTuyeckasi padora NeS [TpodunbHEIA ypo-

BeHb N3, Ne6, Nel6.
10 kaacc. Aareopa.
6 | Dnemenmol meopuu uuce. 6u.
6.1 | Llenpie yucna. JlenuMoCTh ¥ OCTATKHU. cTp.9-11 1
6.2 | YpaBHEHUS B LIETBIX YHCIIAX. ctp.11-13 1
6.3 | CMelragHble 3a1a4d Ha LIE€JIbIE YHCIIA. ctp.14-16 1
6.4 | PannoHanbHbIe U UPpALIMOHATBHBIC YUCIIA. ctp.17-19 1
6.5 | CpaBHEHHE YHCel. cTp.19-22 1
6.6 | [Ipaktuyeckas pabota Ne6 1
[ | Tpuzonomempuueckue nepasencmea, 06pamHvle MpUZOHO-
mempuueckue ynKkyuu. 5u.
7.1 | OcHOBHBIE CBOICTBA apKCUHYCA, aPKKOCHHYCA, apKTaHTeHCa U cTp.23-27 1
apkkotaHreHca. [IpeoOpazoBanue BbIpaXKeHU ¢ 0OpaTHBIMU
TPUTOHOMETPUUECKUMU QYHKIIUSIMH. ctp.27-30 1
7.2 | YpaBHEHUS U HEPABEHCTBA C OOPATHBIMHU TPUTOHOMETPHUYE- 1
CKUMH (PYHKITUSIMHU. ctp.30-33
7.3 | OT6op pelieHuii B TPUTOHOMETPUUECKUX YpaBHEHUAX. Tpuro- 1
HOMETPUYECKNE HEPABEHCTRBA. ctp.33-34 1




7.4 | CmenranHble 3a1a4U. Pemtenne 3amau EI'D
7.5 | IlpakTu4yeckas padora Ne7 [TpodunbHbIi ypo-
BEHD
Nol,No2 No4 No5,Ne9,
Nol1,Nel13,Nel5,Nel9

Hroro: 35 yacos

Ne | 11 kiaacce Pemenne 3ana- Kou-Bo Hdara
n/n Tema HUM 4acoB

IVIaH ¢paxr

11 knacc. Anreopa

8 | Ilone3nvle npeodpazosanus u 3ameHbvl NEPeMeHHbIX. Ou.

8.1 | Ucnonp3oBanne (HopMysT COKpPAIIEHHOTO YMHOYKCHHS, BBIICTICHUE cTp.34-38 1
MOJTHOTO KBaJpaTa.

8.2 | 3aMeHBI MepeMEHHBIX B pallMOHATIBHBIX YPAaBHEHHSIX, HEpaBeHCTBax | cTp.39-41 1
U CHCTEMaX. 1

8.3 | 3ameHBI IEpEMEHHBIX B UPPAITMOHAIIBHBIX YPaBHEHUAX, HEPABCH- cTp.41-42 1
CTBaxX M CUCTEMaX.

8.4 | 3ameHBI IepEMEHHBIX B MMOKA3aTEIBHBIX U JIorapumMudeckux ypas- | ctp.42-45 1
HEHUSX, HEPABEHCTBAX M CUCTEMaX.

8.5 | 3ameHa B TPUTOHOMETPUUYECKUX YPABHEHUSIX U TPUTOHOMETPHUYE- cTp.46-50 1

8.6 | ckue 3aMEHBI.
IIpakTnueckas padora Ne§
9
9.1 | Hecmanoapmmuuie mexcmosute 3adauu. 4u. cTp.53-55 1
9.2 Henoonpenenéunnie 3a1aun. cTp.56-59 1




9.3 | HepaBeHCTBa B TEKCTOBBIX 3aJlauax. cTp.59-62 1
9.4 | OntumasibHBIN BBIOOD, HAMOOBIINE U HAUMEHbBIIINE 3HAUCHHUS. 1
IIpakTuyeckas pabora Ne9
10
Hcnonv3osanue pa3iuunplx c60iicme K6aopammuozo mpéxuiena 6
10.1 | 3a0auax c napamempamu. 3u. cTp.63-66
HccnenoBanue cBOMCTB KBaApaTUYHONM (DYHKIMU B 3aBUCUMOCTH OT
10.2 | 3nauenuii mapametpa. Teopema Buera. cTp.67-73 1
TeopeMbl 0 PacloONOKECHUN KOPHEN KBAIPATHOTO TPEXWICHA Ha Pemenne 3amau
10.3 | yucnoBoii ocu. CMenIaHHbIe 3a/1a49u. EI'D 1
IpakTnueckas padora Nel0 [IpodunbhbIi
YPOBEHB 1
Nel3,Nel5,Nell,
Nel2,Nel8
11 Hcnonvzoeanue paznuunvlx ceoucme (YyHKYUili u npumeHenue
zpaguueckux unirocmpayuil. Su.
11.1 | O6nactb onpenenenus GyHKIIMN, MOHOTOHHOCTb, IEPUOJUYHOCTD, | CTP.75-77 1
YETHOCTh U HEYETHOCT.
11.2 | MHOXecTBO 3HaYeHHI (DYHKIIMHU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA U | cTp.78-83 1
MOHOTOHHOCTH. 1
11.3 | dyHKIIMOHANFHBIC YPABHEHUS U HEPABEHCTBA. cTp.84-88 1
11.4 | Vcnonb3oBaHue rpaduuecKuX UIUTFOCTPALIMM. cTp.89-94 1
11.5 | IpakTuuyeckasi padora Nell
12 Memoo oyenox. 4u. 1
12.1 | PaniuoHanbHBIC U UPPALIMOHATIFHBIC YPABHEHHUS U HEPABEHCTBA. cTp.85-97 1
12.2 | TpuroHOMeTpUYECKHUE YPAaBHEHUS U HEPABEHCTBA. cTp.98-103 1
12.3 | YpaBHeHUSs 1 HEPABEHCTBA C JOTapU(PMUYECKUMH U TTOKA3aTEh- ctp.104-106 1




HBIMU (QYHKUIHSIMH.

12.4 | IlpakTu4yeckas padora Nel2
1
13 3aoauu na ooxazamenvcmeo. 4u. 1
13.1 | TpuronomeTpudeckue 3aJauu Ha JOKa3aTEIbCTBO. ctp.106-108 1
13.2 | Meron MaTeMaTHYeCKON MHIYKIIUH. ctp.109-110 1
13.3 | Joka3aTenbCTBO HEPABEHCTB U TOXKACCTB. ctp.111-113
13.4 | IlpakTnyeckas padora Nel3
1

14 Hcnonvzoseanue ocooennocmeit yciosus zaoauu. 4u.
14.1 | OnTuMu3anus nmpouecca peleHusi, BBeIeHne QyHKIINI, UCKYC- ctp.114-117 1

CTBEHHOE BBEJICHUE IMapaMeTPOB, CMEHA POJIeil mapameTpa u mepe-

MEHHOM. cTp.118-122 1
14.2 | YETHOCTH U CUMMETPUYHOCTD IO HECKOJILKUM TIEPEMEHHBIM, HC- 1

CJIeIOBaHME €MHCTBEHHOCTH PEeIIeHHUs, HeOOXOAUMbIE U AocTaTrod- | cTp.123-127

HBIC YCJIOBHUSI. Pemenue 3amau
14.3 | Penykmus 3anauu u nepeopmynupoBanue ycnoBusi. Cmemannbie | EI'D

3a/1a4uu. [TpodunbHbIH
14.4 | lIpakTnuyeckasi padora Nel4 YPOBEHB

Nell,Nel2,
Nel3.Nol5,Nel7

11 knacc. I'eomerpust
15 Cmepeomempus. 5u.
15.1 | Beenenue. cTp.290-293 1
15.2 | MHOrOrpaHHUKH. cTp.294-299 1
15.3 | Tena BpaieHus. ctp.300-305 1
15.4 | KomOuHanuu Te. ctp.306-307 1
15.5 | lIpakTuyeckasi padora Nel5 1




Pemenue 3agau
EI'D
[TpodunbHbIH
ypoBeHb Ne§, Nel4

Hroro: 35 yacos




Pesynomamut EI'D mamemamuxa 11

KBaszoewtii yposens
Ne VueOHsIif rox Knaccer % Cpennmit | Cpennuit | Cpenunit
KadecTBa Gast OLIEHOYHBIN | OIeHOYHBIN
o Hayn 6amn mo
LIKOJIE 1o mkone | Poccuu
1 2016-2017 116 100 16,7 4,5 4,24
2 2017-2018 11A,11B, 100 17 5 4,29
11B 71,4
Ipoghunvnsrit yposens
Ne | VueGusrii roa Knaccer Cpennmii | Makcumans | Cpennnii
Gayn HBIN Oast Hayut mo
o 1o mxoisie | Poccun
LIKOJIe
1 2016-2017 116 45 88 47,1
2 2017-2018 11A,115,11B 32 76 49.8
Menaas

2016- 2017 Koctuna Oxcana 115

/M.H.I)xadaposa/

[Ipunoxenue:



