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PABOYAS ITPOI'PAMMA

AJISI CPEAHETO OBHIETO OBPA3OBAHMS

aarefpa u Hagyana anaausa

flpozpavva  paspabomana wa  ocnose pedepansnozo  komnonenma
20CY0apemeennozo obpazoeamensno2o CManoapma, Vmeepwoennozo npuxazom
Munucmepemea o6pazosanun u nayku Poccuticxon ghedepayuu om 05.03.2004 Ne
1089, npuvepnon npozpavme cpeonezo (noanozo) obwezo obpazosanun no
Mamemamuxe  Oazoesil  yposeus,

Kaace: 10

ITporpammy paspaGorana
YuuTeabs maremaruku Bacuasesa E.B.



IHosicHuTeNLHAA 3aIIUCKA

OcHoBHOM 3amayeil Kypca anreOpbl SBISETCS HEOOXOTUMOCTh OO0ECIEeYUTh NPOYHOE U
CO3HATEIIFHOE OBJIQJICHUE YYAIIMMHUCS CHCTEMON MaTeMaTHYECKUX 3HAHUI U YMEHUI, HEOOXOIUMBIX B
HOBCGI[HGBHOﬁ JKU3HU B COBpCMCHHOM OGH.[GCTBG, AOCTATOYHBIX IJIS1 U3YUCHUA CMCKHbBIX OUCIUILIIMH U
IIPOJOJIKEHHSI 00pa30BaHus.

Pabouas nmporpamma co3zmaBasiack ¢ onopoi Ha «[IpuMepHyIo mporpammy cpeaHero (IIoJHOTO)
obmero oOpa3oBaHusi MaTeMaThKe 0a30BBIi  YpPOBEHBb» W  aBTOPCKYIO MPOrpaMMmy IS
0011e00pa30BaTeNbHBIX KON ¢ 0a30BbIM M3ydyeHneM Matematuku A.I.MopakoBuda. B mporpammy
BHECEHBI HEKOTOPBIC U3MEHEHUS: JaHHAs MIPOrpaMMa OTBOIMT HA U3YUCHHE areOphl U HAYaJl aHAITu3a
136 gacoB B roja, u3 pacuera 4 yaca B HECIIO.

Oobuweyueonuvie yenu:

e Co3zaTh yclnoBHS AJiE YMEHHS JIOTHUYECKH OOOCHOBBIBATH CY)KIIEHUS, BBIIBUTaTh THIIOTE3bI U
MOHUMATh HEOOXOIUMOCTh UX MPOBEPKH.

e Co31aTh yCJIOBUSI JJII YMEHHS SICHO, TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIA B YCTHOM U
MMAUCbMEHHOW pEYH.

e OopMHUpPOBATH yMEHUE HCHOJb30BaTh pA3JIMYHBIE S3BIKM MATEMAaTHKHU: CJIOBECHBIH,
CUMBOJIMYCCKUHN, TpapUIeCcKuil.

e ®opMHUpOBaTh YMEHHE CBOOOJHO TEPEXOAUTh C s3bIKAa HA S3BIK JJIS HILTIOCTPAIWH,
WHTEPIPETAINH, APTYMEHTAIIMH U JI0Ka3aTEIbCTRA.

e Co3naTh yclnoBUSA IS TUIOJOTBOPHOTO yYacTHsl B paboTe B IPYIIIE; YMEHUSI CAMOCTOSTEILHO U
MOTHUBHUPOBAHHO OPraHU30BbIBATh CBOIO JI€ATEIbHOCTD.

e OopMUpPOBATH YMEHHE HCIIOJIB30BATh MPHUOOPETEHHBIC 3HAHHUS M YMCHHS B TPAKTHYECKOU
JEATETbHOCTH W TOBCEJHEBHOM KU3HM IS ucclenoBaHus (MOJCTUPOBAHUSA) HECIOKHBIX
MPaKTUYECKUX CUTYyallMii Ha OCHOBE M3YYEHHBIX (DOPMYT M CBOWCTB TEJ; BBIUMCICHUS IUTOMIAACH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEN MpPU  PEUICHUM MPAKTUYECKUX 3a/ad, HUCIONb3ys MpHU
HEOOXOIUMOCTH CTIPABOYHUKH U BBIYUCITUTEIIbHBIE YCTPOMCTRA.

e Co31aTh yCIIOBUS 71 UHTETPUPOBAHMS B TUYHBINA OIBIT HOBYIO, B TOM YHCJIE CAMOCTOSATEIBHO
MOJIy4YEHHYI0 MHPOPMAIIHIO.

Oowenpeomemnuvie yenu:

e Qopmuposanue npedocmasnenuti 00 HAEIX W METOJAaX MaTEMaTHKH; O MaTeMaTHKe Kak
YHHMBEPCAIbHOM SI3bIKE HAyKH, CPEACTBE MOJICITUPOBAHNUS SBJIEHUH U MTPOLIECCOB.

e Ognaoenue yCmHuiM U NUCbMEHHIM MAMEMaAMU4eCcKUM A3bIKOM, MaTEMaTHYECKUM 3HaHUSIMH U
YMEHUSMH, HEOOXOIUMBIMH JJIi H3YYEHHUS IIKOJIbHBIX €CTECTBEHHOHAYYHBIX IUCHMIUIMH, IS
MPOJOHKEHUsI 00pa30BaHuUs M OCBOCHUS U30paHHOW CHEIMaIbHOCTH Ha COBPEMEHHOM YPOBHE.

e Pazeumue JOTMYECKOTO MBIIUIEHUS, AITOPUTMUYECKOW KYJIBTYpbl, IPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, pa3BUTHE MAaTEMAaTUYECKOTO MBIIUIEHUS M MHTYHUIIMH, TBOPUYECKHX CIOCOOHOCTEH Ha
YpOBHE, HEOOXOAMMOM Il MPOJODKEHUST 00pa3oBaHUS W JUIS CAMOCTOSITEIILHON JESATEIbHOCTH B
o0yacTu MaTeMaTHKHU U €€ MPHJIOKEHUN B Oyayuieil mpodeccuoHanbHON AeITeIbHOCTH.

e Bocnumanue cpeACTBaMH MaTEMATUKHU KYJIbTYPbl JMUYHOCTH: 3HAKOMCTBO C HICTOPUEN Pa3BUTHS
MaTeMaTHKH, OHBOJIOIHMEH MaTeMaTWYeCKUX WJeH, MOHMMAaHUs 3HAYMMOCTH MAaTEeMaTUKH JJIs
00LIECTBEHHOI 0 IIporpecca.

Dopmbl nPOMEINCYMOUHOU U UMO2080U ammecmayuy: TPOMEKYTOUHasl aTTECTAlUs IPOBOJUTCS
B (popMe KOHTPOJBHBIX, CAMOCTOSITENIbHBIX padOT; uTOrOBas arrecranus — EI'D.



Conep:xxanue TeM y4eOHOro Kypca

Cmenenu u kopnu. Cmenennvle pynkyuu

Kopuu u crenenu. Kopens crenenu n>1 u ero coiictBa. CTeNeHb C paliiOHaIbHBIM
1oKasareseM U ee cBoiicTa. [loHATHE 0 cTeneHu ¢ JeiCTBUTENbHBIM NT0Ka3aTenaeM CBoiCTBa cTeneHn
C IeHCTBUTENBHBIM TIOKa3aTesieM. CreneHHast GyHKIUS C HaTypaJIbHBIM TIOKa3aTelieM, €€ CBOHCTBA U
rpaduk. Pemenne nppanroHaabHbIX YpaBHEHHIA.

Ilokazamenvnasn u nozapughmuueckan Qynkyuu

Jlorapudm umncna. OcHOBHOE JorapupmMuuecKoe ToxaecTBo. Jlorapudm nponsseneHus,
YaCTHOTO, CTETICHU; TIEPEX0/1 K HOBOMY OCHOBAHHIO. J[eCATUYHBIN M HATypaTbHBIN JIOrapu(MBbI, YUCIIO
e. [TokazarenpHast GyHKIUS (IKCIIOHEHTA), € cBOMCTBA U rpaduk. Jlorapupmudeckast pyHkus, ee
cBoiicTBa U rpaduk. Pemenne nokasarenpHbIX, JOrapu(MUUECKUX ypaBHEHUI U HEPABEHCTB.
[TpousBoaHBIE TOKA3aTENBHON U TIOTapuMUIECKON (HYHKITUH.

Ilepsooobpaznan u unmezpan
[TonsiTre 06 ompeeieHHOM UHTErpaje Kak IOy KPUBOJIWHEIHON Tpamneuu.
[TepBoobpaznas. @opmyna Hetorona-Jleitbuuna.

dnemenmol mamemamuyecKkoli CmamucmuKu, KOMOUHAMOPUKY U MeOPUL 6EPOANHOCMENl

TabnuuHoe u rpaduyeckoe npeacTaBieHre JaHHbIX. YHCI0BbIE XapaKTEPUCTHKH PsI0B
naHHbIX. [loouepeaHbIi U OJTHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOXKECTBA.
dopmyIibl yKciia epecTaHOBOK, COUETaHUM, pa3MerieHuil. Perienne KoMOMHATOPHBIX 3a/1ay.
®opmyna 6bunoma HetotoHa. CBolicTBa OMHOMHUANIBHBIX KOd(uunenToB. TpeyronbHuk [lackans.
DneMEeHTapHBIE U CII0KHbBIE COOBITUS. PaccMOTpeHMe ciydaeB U BEPOSITHOCTb CYMMbI HECOBMECTHBIX
COOBITHI, BEPOATHOCTH IPOTUBOMOJIOKHOTO COOBITUS. [IOHATHE O HE3aBUCUMOCTH COOBITUH.
BeposiTHOCTB M cTaTuCTHYECKAst YaCTOTa HACTYIUIEHUs COObITHS. Pelienue npakTuyeckux 3aad ¢
IIPUMEHEHNUEM BEPOSITHOCTHBIX METOJIOB.

Ypasnenus u nepasencmea. Cucmemul ypasnenuil u nepagencme

OcCHOBHBIE TPUEMBI PEIICHUSI CUCTEM YPABHEHHII: TI0JICTAHOBKA, aJITeOpanyecKoe CI0KEHUE,
BBEJICHHUE HOBBIX NMEPEMEHHBIX. PABHOCHIIBHOCTh YPaBHEHHU, HEPABEHCTB, CUCTEM. Pemenue
MPOCTEUIINX CUCTEM YPABHEHUMN C IByMsI HEU3BECTHBIMU. PellleHre CUCTEM HEPABEHCTB C OJTHOU
nepeMeHHoil. Mcnonb3oBanue CBOMCTB U rpadukoB PYHKIIMIA MIPHU PEIICHUN YPAaBHEHUN 1 HEPABEHCTB.
N300pakenne Ha KOOPAUHATHON TUIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHUI U HEPABEHCTB C ABYMS
IIEPEMEHHBIMU U UX cucTeM. [[puMeHeHne MareMaTHYeCKUX METOAO0B ISl PELICHUS COAEPKATEIBHBIX
3a/1a4 U3 pa3InuHbIX 00JIacTel HayKU U MPaKkTUKU. MIHTEepnperanus pe3yinbTaTa, yIeT peaabHbIX
OTpaHUYECHUH.



TpeboBaHus K YPOBHIO MOATOTOBKH y4AIMXCS

B pe3ynbraTe u3ydeHuss MaTeMaTHKH Ha 0a30BOM YPOBHE YUCHHK JOJDKEH

3HAMb/MOHUMAMb

o 3HaUEHUE MATEeMATHYECKOW HAyKW Ui PEIICHUs 3a/ad, BO3HUKAIOIIUX B TEOPUU U
MPAKTUKE; IMHAPOTY U B TO K€ BPEMs OTPAHHMYEHHOCTh MPUMEHCHUS MATEeMATHUYECKUX METOJIOB K
aHAJIN3Y U MCCIIEIOBAHUIO MPOIIECCOB U SIBIICHUN B IPUPOJIC U OOIIECTBE;

o 3HAUEHUE MPAKTHKU U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTuke A (GopMUpOBaHUS
Y Pa3BUTHS MAaTEMaTUYCCKOW HAYKH; HCTOPHUIO PA3BUTHS MOHITHS YHCIA, CO3JIaHUS MaTEMaTHIECKOTO
aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS T€OMETPHH;

o VHHBEPCAJIbHBIA XapakTep 3aKOHOB JIOTHKM MAaTeMAaTHYSCKUX PACCYKICHUH, HX
IMPUMEHHMOCTh BO BCEX 00JIACTAX YEIIOBEUYCCKOM JICATEIIBHOCTH;

. BEPOATHOCTHBIN XapaKkTep Pa3IMuHbIX MPOIECCOB OKPYKAIOIIETO MUPA;

AJITEBPA

ymemb

. BBITIONHATh apU(PMETHUCCKHE JICUCTBUS, COYETass YCTHBIC W IMHCHMEHHBIC IPHEMEI,

IIPUMEHEHNE BBIUYUCIUTEIBHBIX YCTPOUCTB; HAXOJUTh 3HAUEHUS KOPHS HATypaJbHOW CTEIIEHH, CTEIICHU
C palMOHAJbHBIM IIOKa3aTeleM, Jorapudma, HUCHOIb3ysd NP HEOOXOIMMOCTH BBIYUCIUTEIbHBIE
YCTPOMCTBA; MOJIB30BATHCS OLEHKOM U MPUKUAKON ITPU MPAKTUYECKUX pacueTax;

J OPOBOJIUTH IO HU3BECTHBIM (opMmylaM M mpaBuiaaM IpeoOpa3oBaHusi OyKBEHHBIX
BBIPA)KEHUH, BKIIOYAIOIIUX CTETICHH, PaIUKabl, Jorapu(Mbl 1 TPUTOHOMETPHUECKUE (DYHKITUH;

. BBIUMCIISATh 3HAYEHUS] YMCIOBBIX U OYKBEHHBIX BBIPAKEHUI, OCYILECTBISAS HEOOXOIUMBbIE
MOJICTAHOBKH U NpeoOpa3oBaHusl;

UCNONb306aMb  NPUOOPEmeHHble 3HAHUA U YMEHUs 6 NPaAKmuyeckol OesmenrbHOCmu U
NOBCEOHEBHOU MHCUZHU TS

. IPaKTUYECKUX pacyeToB Mo ¢opMynaM, BKIo4as (OpMyNbl, COepiKallie CTENeHH,
pagukanbl, Jorapupmbl U TPUTOHOMETPHUECKHE (YHKIUH, HCHOJIb3Ys HpPU HEOOXOAUMOCTH
CIIPABOYHBIE MaTEPUANIbl U IPOCTEUIINE BBIYUCIUTEIBHBIE YCTPOHCTBA.

OYHKIIUHU U TPAOUKH

ymemb

. ONpeneNaTh 3HaueHHe (YHKUUU IO 3HAUYEHHUIO apryMeHTa HpU pa3IMyHBIX Crocobax
3a1aHus QyHKIUY;

. CTPOUTH TpapUKU U3YUYEHHBIX (QYHKIUH;

. OINUCBIBATh MO TPaQUKYy u 6 npocmetiuux ciyuasx no ¢hopmyne NOBEJCHHE U CBONCTBA
GyHKIMHI, HaX0IUTh M0 TpaduKy QYHKIIMN HaUOOJBIINE U HAUMEHBIINE 3HAUECHUS;

. pelaTh ypaBHEHUs, IPOCTEUIIINE CUCTEMbl YPaBHEHHN, UCTIONB3YS C8OUCMBA YYHKYUL U UX
rpauKoB;

UCnONbL306amb  NpuobpemeHHble 3HAHUSA U YMEHUS 6 NPAKMUYEecKol O0esamenbHOCmu U
N0BCEOHEBHOU HCUSHU TS

. ONMCAHUA C TOMOILIBI0 (YHKUMH pa3iMyYHBIX 3aBUCHUMOCTEH, MpPEICTaBICHUS HUX
rpaduyecku, HHTEpIpeTaluy rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHATH3A
ymemb



. BBIUMCIIATh TPOU3BOJAHBIE U NepeoobpasHvie SIEMEHTAPHBIX (DYHKUUN, HCIONb3Ys
CIpaBOYHBIC MATEPHUAIBI;

. UCCIIEIOBATh B MPOCTEHINNX clydasx (YHKIMHA HAa MOHOTOHHOCTb, HAXOAUTh HAMOOJbIINE
¥ HaMMEHBIINE 3HaYeHUs1 (DYHKIHMHA, CTPOUTH rpa)MKh MHOTOUWICHOB U NPOCHMENUUUX PAYUOHATILHBIX
@yHKyull ¢ UCTIOJI30BaHUEM alapaTa MaTeMaTHIeCKOT0 aHAIIN3a;

. BLIYUCTAMb 8 NPOCMEIUUUX CYUASAX NIOWAOU C UCNOIb308AHUEM NEPEO0OPA3HOLL,

UCNONIBL308aMb NPUOOPEeMeHHble 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCU U
NOBCEOHEBHOU JcU3HU JUIS: PEIICHUS MPUKIAIHBIX 3a7a4, B TOM YHCIIE COLMATbHO-I)KOHOMUYECKUX U
buznyeckux, Ha HanOOIbIINE U HAUMEHBIIINE 3HAUEHUs1, HAa HAXO0XKJIEHHUE CKOPOCTU U YCKOPEHHS.

YPABHEHHA H HEPABEHCTBA

ymemb

. pelaTh paluoHANbHbIE, TOKA3aTeNbHbIE U JorapuMUUYECKUe ypaBHEHUS U HEPaBEHCTBA,
npocmetiuiue uppayuoHalbHule U mpueoOHOMempuiecKue ypasHeHus, ux cucmemsl,

J COCTaBIIATh YPABHEHUS U HEpaéeHcmea 10 YCIIOBUIO 33/1a4H;

J UCTIOJIB30BaTh ISl TPUOIKEHHOTO PEUICHHUS ypaBHEHHWH W HEPaBEHCTB TpaduvecKuit
METO;

J n300pakaTh Ha KOOPAMHATHOM INIOCKOCTH MHOYKECTBA PEIIEHUI MPOCTEHIINX ypaBHEHUN U
UX CUCTEM;

UCNONB306AMb  NPUOOPEMEeHHble 3HAHUS U YMEHUs 6 NpPAKmMu4eckou OesimeibHOCmu U
NOBCEOHeB8HOU JHCUSHU TS
. MOCTPOEHUS U UCCIIEA0BAHUS IPOCTEUIIIMX MATEMATHYECKUX MOJICIICH.

SJEMEHTBI KOMEHHATOPUKH, CTATHCTHKH H TEOPHH BEPOITHOCTEH

ymemb
. pemary mOpocTeillire KOMOMHATOpHBIE 3aladd METOJ0M Iepebopa, a Takke C
UCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT;
. BBIUMCIIATH B MPOCTEHIINX CIIy4asX BEPOSITHOCTH COOBITUH Ha OCHOBE IOJCYEeTa 4ducia
HCXOJIOB;

UCNONbL306aMb  NPUOOPEemeHHble 3HAHUL U YMeHUs 6 NPAKMUYEeCcKol OesmelbHOCmu U
NOBCEOHEBHOU HCUZHU TITIA:

° aHaJIM3a pealbHbIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE IUArpaMM, TpauKoB;

° aHanM3a UHQOpPMAaIMK CTATUCTUYECKOTO XapaKTepa.



YueOHO-MeTOAUYECKOE 00ecIIeYeHne

1. Memoouueckue u yuedonvie nocoousn

A.T. Mopakosud. Anredpa n Hadana aHanu3a. 10 - 11 k1. Yacte 1. YaeOHuk.
I""Mopnakosuu, M.: Muemo3una, 2014- 399c.

A.T. MopakoBud u np. AnreOpa u Hadana ananuza. 10-11 k. Yacts 2. 3agaunuk
M.: Muemo3suHa, 2014- 239c¢

A.I' Mopnkosuy, I1.B CeménoB. Anredpa u Hauana ananusa 10-11 kriacc.
Meroauueckoe nocodue i yunTens

B.1 I'mu36ypr. Anrebpa u Hayana aHanusa 11 (6a30Bbii ypoBeHb) KOHTpONIBbHBIE
pa6otsl /TIlox.pen. A.I' Mopakosuua

l'otoBumest k EI'D. 3agmaum ¢ mapamerpamu. HMppauuvoHanbHbIE YpaBHEHUS,
HEPaBEHCTBA, CUCTEMBI, 3a7auu ¢ moayiem./ B.B.Jlokots / M: ApkTu.

A.I1. EpmoBa «Anrebpa u Hadana ananu3a 10-11 kimaccel. CamocTosITeIbHBIE U
KOHTpPOJIbHBIE PabOThI», M., «Mnekcay.

[Tporpammel st 06pa3oBaTeabHBIX mKOI: Marematuka. 5-11 kmacc /Coct. I'. M.
Kysuenosa, H. I'. Munaiok — M.: [lpoda.

2. Obopyoosanue u npuooput

e AyIUTOpHas JI0OCKa C MarHUTHON MOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOJICHUH st
KpEIUIeHUs TabIuL.

e KOMIIEKT HHCTPYMEHTOB KJIACCHBIX: nuHelika, yromsauk (30°, 60°), yromsauk (45°,
45%), upKynb.

o JIK

3. Jluoakmuueckuit mamepuan

Kaptouku 1151 mpoBeieHNs CaMOCTOSITENBHBIX PaboT IO BCEM TeMaM Kypca.
Kaprtouku 1151 mpoBeieHrst KOHTPOJIBHBIX paloT.

Kaprouku 1t ”HIMBUAYaIBHOTO ONMPOCa yYalIuXcs O BCEM TEMaM Kypca.
Tecter EI'D

4. Humepnem-pecypcol

http://urokimatematiki.ru

http://interqu.ru/

http://www.openclass.ru/

http://festival.1september.ru/articles/subjects/1

http://www.uchportal.ru/load/23

http://easyen.ru/

http://karmanform.ucoz.ru

http://polyakova.ucoz.ru/

http://le-savchen.ucoz.ru/



http://urokimatematiki.ru/
http://intergu.ru/
http://www.openclass.ru/
http://festival.1september.ru/articles/subjects/1
http://www.uchportal.ru/load/23
http://easyen.ru/
http://karmanform.ucoz.ru/
http://polyakova.ucoz.ru/
http://le-savchen.ucoz.ru/

IIpunoxenue 1

MeToan4yeckue peKOMeHAAIHN K YPOKaM

Ypoxkn — gexnuu. Kak mpaBuio, 3To ABa yaca, B TE€YCHHE KOTOPBIX H3Jaraercsi BeCh
TeopeTudeckuii Marepuai. Ha ocHoBe ppoHTaIBHOM Oecebl ¢ KJIACCOM, TIPUBIICYCHHUE YUAITHXCS
K OOBSICHCHHUIO YYHTEIh BBISICHSET, KaK YCBAaWBAIOTCS BOIPOCH TeopuH. JlocTmkeHuto Oosee
3¢ (HEeKTUBHOTO KOHEYHOTO pe3yiabTaTa CIIOCOOCTBYIOT, JJEMEHTHI TEPBHYHOTO KOHTPOJIS
(Hanmpumep, OTBETHI Ha BOMPOCHI, AUKTAHTHI, TECTHI U T. 11.). Ha 3THX ke ypokax paccMaTpuBarOTCs
CJIy4au MPUMEHEHUS BOIPOCOB TEOPUHU K PEILICHUIO HECIOXKHBIX yIpaxkHeHU. OOpa3ibl pereHuit
MOKA3bIBACT YYUTEINb WM HanOoJiee MOArOTOBICHHBINA YUUTEIEM yUaluiics. Ydamecs mpu 3ToM
KOHCIEKTUPYIOT JIEKIIHIO0. YMEHHE 3allUChIBATh JIGKIIMH COBEPIICHCTBYIOTCS B TEUEHHE y4eObI B
10-11 kiaccax, BeJlb OHO MOHATOOUTCSI MHOTHM M3 HHUX B JalbHEHIIICH yaeoe.

Ypokn - npaktukyMmbl. OCHOBHas 3aJjaua ypOKOB NPAKTUUYECKUX 3aHATUN 3aKIOYaeTcs B
3aKpEeIUICHUH W YTIyOJICHUM TEOPETHUECKOTo MaTepualia M3JI0KEHHOro Ha Jekiuu. Ha ocHoBe
OTIpOCa YYaIUXCsl U TIOBTOPEHUSI BOMPOCOB TEOPUU Ha HECKOJIBKUX YPOKaX yUUTENb JOOUBACTCS
TOT0, 4TOOBI BCE ydYallluecs YCBOWJIM OCHOBHBIE BOMPOCHI TEOPUU HA YPOBHE MPOrPAMMHBIX
TpeOoBaHuil. 31eck ke Benercs AuddepeHnrpoBaHHas padoTa ¢ y4yeTOM HHTepeca KaxIoro
YUEHHUKa, BbIPa0aTHIBAIOTCS YMEHUSI M HABBIKU PELIEHUS] OCHOBHBIX TUIOB 3a/1a4. O0OcykaatoTcs
MOJXO/IbI K PEIICHUIO OMOPHBIX (KJIIOUEBBIX) 3a71a4, UX 0(hopMIICHHE.

Vcnonb3ys QUIAaKTUYECKUH MaTepual U ApYyrue MocoOHsi, MPOBOAUTCS CAMOCTOSITENIbHAs
paboTa 00y4aroero xapakrepa ¢ MocaeayrIuM 00CYKIeHUEM Pe3yIbTaTOB Ha 3TOM K€ YpPOKe,
BEJIETCSI UCIIPaBJICHNE OILINOOK.

Ypoku — cemuHapbl. CeMUHaphbI, MOCBALICHHbIE TOBTOPEHUIO, YTIyOiIeHHI0, 0000IIEHNIO
npoiigeHHoro marepuana. Ha moaroToBky ngaercst aBe Henenu (cooOIiaeTcs Tema, OCHOBHBIC
BOIIPOCHI TEOPUH, TT0 KOTOPBIM OYZAET MPOBECH ONPOC, YKAa3bIBAIOTCS HOMEpA 3a71a4 U3 yueOHUKa,
IpUeMaMM, PpeIIeHUs] KOTOPBIX JOJDKHBI BIAJETh ydalluecs,, JaeTcs HaOOop HeCTaHAAapTHBIX
yINpaXHEHUH, TJe HYXHO IMpOsSBUTh TBOPYECTBO NpU HMX peweHun). Pacnpenenstores
WH/IMBUyaJIbHBIC, TPYIITIOBEIE 3a/IaHMS.

Ypoxk — 3ader. IIpu npoBeneHnu 3adera, BONPOCH TEOPUU K 3a4€Ty U MPAKTHUYECKUE
3aJJaHUs U3BECTHBI yyallleMycs 3apaHee He MeHee, 4YeM 3a TpH Henenu Ao Hero. Knace nenurces Ha
TPYIIBI IO YETHIPE YeNIOBEKA B Kax10M. [[j1sl mosydeHns noj0KUTENbHON OLIEHKH, ydalleMycs
HAJI0 3HATh BOIPOCHI TEOPHUH (3amucaTh HY>KHbIE (OPMYJIbI, TOHUMATh UX CMBICI, PAcCKa3aTh O
COJIEp’)KaHUU BOINPOCA, BKIIIOYAIOTCA B KAPTOUKH K 3aueTy W YIPaKHEHUS, OTMEUYCHHBIE
3BE3/IOYKOM ).



Ipunoxenue 2

KomnbloTepHoe o0ecnievyeHne ypokon

KomnbroTep Hamesn cBoe MeCTO B KaXKAOH Ikosie. MarepuaabHO-TEXHUYECKash CTOpOHA
KOMITBIOTEPHOI 0a3bl IIKOJI HETPEPHIBHO yilyuliaercs. Bee Gosblliee Ynciio yqamuxcsi OCBauBaloT
IIEpPBOHAYAJIbHbIE HABBIKU I10JIb30BATENSI KOMIIBIOTEPOM.

Hcnonb3oBanne WHGOPMAIIMOHHBIX TEXHOJIOTHH ITO3BOJIAET PACIIMPUTh PAMKH H3y4YEHUS
npeaMerTa.

Jlemoncmpayuonnuiii mamepuan (caaiiov)

Coznaetcs ¢ 1enblo 00ecredeHus HaTrJIsTHOCTH IPYU U3YYCHUH HOBOTO MaTepHara,
MCIIOJIb30BaHUS MPU OTBETaX ydamuxcs. [[pumenenrne anuManuu rnpu co3JjaHuu TaKoro
KOMITBIOTEPHOTO MPOAYKTA IMO3BOJISIET pACCMaTPUBATh BOIIPOCH MAaTEMAaTUUYECKON TEOPUHU B
JBUKEHHUH, 00eCIIeYrBaeT JPYroi MoaX0 ] K H3y4EeHUIO0 HOBOTO MaTepuasa, BHI3bIBAET MOBBIIIEHHOE
BHUMaHHUE U UHTEPEC y YUAIINXCS.

[Ipu pemenun ar00BIX 33/1a4 UCIOIb30BaHUE rpaUuecKoil HHTEPIPETAUU YCIOBUS
3a/1a4yM, ee peuIeHus MO3BOJSET YUalluMCs IOHATh MaTeMaTHYECKYIO UJICI0 pelIeHHs, Ooee
IYOOKO OCMBICIUTH TEOPETUUECKUN MaTepuall 1Mo JaHHOUM TeMe.

3aoanus 013 ycmuoz2o cuema
OTH 3a/1aHKs JAIOT BO3MOKHOCTh B YCTHOM BapHaHTe OTpadaThIBaTh pa3inyHbIe
BOIIPOCHI TEOPUU U NMPAKTUKU, IPUMEHSS IPUHLMIIBI HATJISIAHOCTH, JOCTYITHOCTH. VIX MOYXKHO
UCIIOJIb30BaTh Ha JII0OOM ypOKE B PEKUME YUUTENb — YIEHHUK, B3aUMOIIPOBEPKH, a TAKKE B BUJIE
TPEHUPOBOYHBIX 3AHSATHML.

Tpenuposounsvie ynpasxcnenus
Bxurouarot B cebst 3a1aHMsI ¢ BONPOCAMH U HarJIiIHBIMU OTBETaMH, COCTABJIEHHBIMU C
NOMOIIbI0 aHUMaMK. OHU MO3BOJISIOT YYEHUKY CAMOCTOSATENBHO OTPadaThIBaTh Pa3InyHbIE
BOIPOCHI MaTEMaTUYECKON TEOPUH U TPAKTUKH.

Hcnonn3oBanme KOMITBIOTCPHBIX TEXHOJIOTHII B npenoaaBaH MaTEMATUKU TTO3BOJISICT
HEMIPCPBIBHO MCHSATDH q)OpMI)I pa6OTI)I Ha YPOKEC, IOCTOAHHO 4€PCAOBATH YCTHBIC U TMCbMCHHBIC
YIpa)KHCHHUA, OCYHICCTBIIATE PA3HBIC ITOAXO/bI K PCHICHUIO MATEMAaTUYCCKUX 3a/1ad, a 9TO
NMOCTOAHHO CO3AaCT U MOAACPIKUBACT UHTCIIICKTYAJIbHOC HAIIPSP)KCHUC YyHAIlIUXCA, (bOpMpreT y
HUX YCTOﬁqHBBIﬁ HUHTCPCC K U3YUYCHUIO JAHHOTO IMPEAMCTA.

B pabote HCIIOIB3YIOTCS Mpe3eHTalNH, CO3JaHHBIE aBTOPOM pOrpaMMBI
(http://www.olga48.ucoz.ru, http://www.vovdenko.ucoz.ru), uim B3sThie ¢ 00pa3oBaTEIbHBIX CANTOB:

http://urokimatematiki.ru

http://intergu.ru/

http://www.openclass.ru/

http://festival.1september.ru/articles/subjects/1

http://www.uchportal.ru/load/23

http://easyen.ru/

http://karmanform.ucoz.ru



http://www.olga48.ucoz.ru/
http://www.vovdenko.ucoz.ru/
http://urokimatematiki.ru/
http://intergu.ru/
http://www.openclass.ru/
http://festival.1september.ru/articles/subjects/1
http://www.uchportal.ru/load/23
http://easyen.ru/
http://karmanform.ucoz.ru/

ITPUMEPHOE KAJIEHJAPHO-TEMATHUYECKOE INTAHUPOBAHUE YUEBHOI'O MATEPUAIJIA
AJI'EBPBI 1 HAYAJI AHAJIN3A 10 KJTACCA (06a30Bblil ypOBEHbB)

Ne m\im Conep:kaHue y4eOHOT0 MaTepuaJia Kou-Bo IpumepHbIe OcHOBHbIE NOHATHS
ypoka YacoB | CPOKH M3Y4YeHHUsI
I'nmagal. YucaoBblie pynknuu (12 yacon)
1-4 § 1. Onpenenenne YuCI0BON (HYHKITUH. 4 Onpenenenue GyHKIUHU, CIIOCOOBI €€ 3aJaHusl, CBOWCTBA
Crioco0Obl e€ 3a1anus ¢bynkuuid. OOpatHas QyHKLUS.
5-8 § 2. CpoiicTBa QyHKIUI 4
9-12 § 3. O6patHas GpyHKIHSA 4
I' 1 a B a2. Tpuronomerpuueckue pynkunu (37 4acon)
13-15 | § 4. YucnoBast OKpY»KHOCTb 3 UucnoBasg OKpYKHOCTb. [{JIMHA 1yry € AMHUYHOU
16-19 | § 5. UucnoBast OKpY>KHOCTh Ha KOOPIUHATHOU 4 OKPYKHOCTH. UHCI0Bask OKPYKHOCTh HA KOOPJAMHATHOMN
IIOCKOCTH wiockocTd. CuHyc U KocuHyc. TaHreHe U KOTaHreHC.
20 KOHmpa]leaﬂ pa6oma No | 1 TpI/IFOHOMeTpI/I'-ICCKI/Ie q)YHKIII/II/I YHCJIOBOTO apryMECHTA.
21-24 | § 6. Cunyc u kocuHyc. TaHr€HC U KOTaHTeHC. 4 Tpuronomerpuieckue GyHKuum YIJIOBOTO dpryMeHTa.
®opmyiibl ipuBeaeHuA. yHKuuUd y = SIN X, €€ CBOMCTBA
25-27 | § 7. Tpuronomerpudeckue QyHKIIMU YUCIOBOTO 3 i rpacbuk. GYHKIHS y = COS X, ee CBOHCTBA H rpaduK.
aprymMeHTa [epuomuunocTh GyHKIMIA y = SiN X, y = COS X.
28-30 | § 8. Tpuronomerpuueckue GyHKIIUH YTIOBOTO 3 Toctpoenue rpaduka dymximii y = mf(x) u y = f(kx) 1o
apryMeHTa u3BecTHOMY rpaduky pyHkimu y = f(X). OyHkimn
31-33 | § 9. @opmyibl mpuBEICHUSA 3 y =tg xuy = Ctg x, UX CBOWCTBA ¥ rpaduUKH.
34 Konmponvnasa paboma Ne 2 1
35-37 | § 10. dynknus Yy = Sin X, e€ cBOMCTBA U rpauK 3
38-40 | § 11. ®ynkuus Yy = COS X, €€ cBoWcTBa U rpaduk 3
41-42 | § 12. IlepuoaudHoCTh QYHKIHIA 2
y =sin X, y = Cos X
43-45 | § 13. IIpeoOpa3oBanus rpagikoB 3

TPUTOHOMETPHUYECKUX (DYHKIUN




46-48 | § 14. dynkuuum y = tg X, y = Ctg X, UX CBOMCTBa 3
u rpaduku
49 Koumponvnas paboma Ne 3 1
I' 1aBa 3. Tpuronomerpuueckue ypapuenus (14 yacos)
50-52 § 15. ApKKOCUHYC M pellleHue ypaBHEHHUS COS t 3 IlepBrie HpeICTABIEHUS o pelieHuu
=a TPUTOHOMETPUYECKUX YPaBHEHUM. ApKKOCHHYC.
53-55 | § 16. Apkcunyc u pemeHue ypaHenus Sint=a Perrenue ypaBHeHuss COS t = a. Apkcuuyc. Perienune
56-57 | § 17. ApkraHreHc u apKKOTaHTeHC. Pemenne 2 ypaBHeHH: SIN t = a. ApKTaHIeHC 1 apKKOTaHIeHC. Perme-
ypaBHeHumii tg X = a, Ctg X = a Hue ypaBHeHuu g x = a, ctg x = a.
58-62 | § 18. TpuronoMmerpuueckrue ypaBHECHUS 5 IIpocreiimme TPUroHOMETpPUYECKHE ypaBHeHHMsA. [IBa
63 Konmpononas paboma Ne 4 1 METOZa PELUCHHA TPUTOHOMETPUYECKUX  yPaBHEHHIL:
BBEJICHUE HOBOM IEPEMEHHOM M pa3joXKEeHHEe Ha
MHO>KUTEIH. OpnopoaHbie TPUTOHOMETPHUUYECKUE
YpaBHEHHUS.
I'maBa 4. IpeoOpazoBaHue TPUTOHOMETPUYECKUX BbIpaxeHnuii (20 yacos)
64-68 | § 19. Cunyc n KOCHHYC CyMMBI U Pa3HOCTH 5 CuHHYyC ¥ KOCUHYC CYMMBI U pa3HOCTH apIyMEHTOB.
apryMCHTOB @opMyibl ABOMHOTO aprymeHTa. @opmyJibl HOHWKEHUS
69-71 | § 20. TanreHc CyMMBI M pa3HOCTH apryMEHTOB 3 crenenu. [Ipeobpa3zoBaHne cyMM TPUTOHOMETPHUECKUX
72-75 | § 21. ®opmysbl ABOMHOTO apryMeHTa 4 ¢yukupii B mpousseneHue. Ilpeodbpasosanne
76-79 | § 22. [ipeobpasosane cymm 2 MPOU3BEICHUI TPUTOHOMETPUUECKIX (DYHKIIUN B CYMMBI.
TPUTOHOMETPUYECKHUX (DYHKITHI B IIPOM3BEICHIS
80 Konmponvnasa paboma Ne 5 1
81-83 | § 23. [IpeoOpazoBanwmsl MPOU3BEIACHHIA 3
TPUTOHOMETPUYECKHUX (DYHKITI B CYMMBI
I'nasa 5. Ilpoussognas (41 yac)
84-86 | § 24. YucnoBble MOCIEI0BATEIBHOCTH U UX 3 OnpeienieHre YUCIOBOM MOCIIE0BATENBHOCTH U
csoricTBa. IIpenen nocne10BaTenbHOCTH croco0kI ee 3amanust. CBOMCTBA YHCIIOBBIX
87-89 | § 25. Cymma GecKOHEUHOM reOMeTPHIECKON 3 IIOCJIEI0BATEILHOCTEN.
Hporpeccnu Omnpenenenue npezena nocienoareabHocTu. CBoKCTBa
90-93 | § 26. [Ipenen GpyHKITIH 4 CXOJIAIIUXCS TOCIIeI0BaTEIbHOCTEH. BrIunciaeHne




94-97 | § 27. OnpeneneHue Nporu3BOJHON 4 peIesioB mocienoBareabHocTeil. Cymma 0€CKOHEYHOM
98-101 | § 28. Beruncienue Npon3BOIHBIX 4 TEOMETPUIECKOH NPOrPECCHH.
102 Konmponsras paboma Ne 6 1 [Ipenen pynkuuu Ha 6eckoneunoctH. [Ipenen pyHkuu B
— touke. [Ipupamenue aprymenTta. [Ipupamenue pyHkumu.
103-105 | § 29. YpaBHeHue KacaTelbHOH K TpaduKy 3 3a1auu, MPUBOISIIKE K TIOHSITHIO TPOU3BOTHOM.
byHKLK _ OnpeiesieHne TPOU3BOIHOM. AFOPUTM OTHICKAHHS
106-109 | § 30. [Ipumenenue pOM3BOAHOH JUis 4 NMpON3BO/IHOM. DOpMYIBI i bepeRIMPOBAHHYS.
mccaeoBatuA QyHKInH I[Ipasuna muddepenuposanus. JAuddepeHuuposanue
110-113 | § 31. ITocTpoenue rpadukoB GHyHKITHI 4 dyukuun y = f(kx + m).
114 Konmponvnasa paboma Ne 7 1 YpaBHeHHEe KacaTeNbHOU K TpapuKy () yHKIIHH.
115-118 | § 32. [IpuMeHeHHE IPOU3BOIHON AT 4 ANropuT™M COCTaBIICHUS YPABHEHUS KacaTeNbHON K
OTBICKaHUSI HAaOONbIIIEr0 M HAUMEHBIIETO rpaduxy Qpynxumn y = f(x).
3HAYEHMH HENPephIBHOM QYHKIMH Ha [IpuMeHeHnne npou3BOIHOM AJIs UCCaeAOBaHUS (YHKIIUMA
IPOMEKYTKE. Ha MOHOTOHHOCTb U 3KcTpeMyMbl. [locTpoenue
119-122 | 3agaun Ha OTHICKAHUE HAUOOJIBIIUX H 4 rpaduKoB yHKuuii. [IpuMeHeHne NPOU3BOIHOM 1Is
Ha¥MEHBIINX 3HAYCHIMN BeIMUNE OTBICKaHUsI HAaNOOJIBIINX U HAUMEHBIIINX 3HAYCHUN
123-124 | Konmponvuas paboma Ne 8 2 BCJTMIHH.
125-136 | O6oowmarouiee noemopenue 12




