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Pabouasi nporpamma mo ajareope

9 kjaacc

1.IlosicHUTEJIbHAA 3aNIMCKA.

Pabouas mporpamma yuebHOro Kypca mo anrebpe misg 9 ximacca ¢ yriryOJeHHBIM M3y4eHHEM MAaTEMaTHKH COCTaBJIeHAa Ha OCHOBaHMH DenepaabHOro
roCyJapCTBEHHOT0 00pa30BaTeNbHOIO CTaHAapTa OCHOBHOIO 001Iero o0pa3oBaHus, NPUMEPHONW 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOT'O 001ero o0pa3oBaHus
0 TpeIMETy MaTeMaTHKa, aBTOPCKOW mporpaMmel «Anredpa. 7-9 xiaccel. Pabowass mporpamma. Ilpenmernas mnmuus yueOnukoB HO.H.Maxkapsiuesa,
H.I'Munarok, K.M.Hemkogra, 1.E.®eokTtucroBay: mocodue s yuuteneit odmeoopasonar. opranuzanuii /1U.E. deoktuctos. - M.: Maemo3una, 2014,

AKTyalbHOCTb. B OCHOBe JaHHOrO Kypca JEXKUT OOHOBICHHE TpeOOBaHMH K YPOBHIO MOJATOTOBKHM IIKOJIBHUKOB B CHCTEME ECTECTBEHHO-
MaTeMaTHYeCKOro o0pa30BaHUs, OTpa)karolllee BaXKHEHUIIYI0 OCOOEHHOCTb IEeIarorMyeckod KOHLENLUU IOCyJapCTBEHHOI'O CTaHJapTa — IEpexo] OT CyMMbI
«IPEIMETHBIX Pe3yJbTaTOB» K «METAalpeJMETHBIM pe3yiabTaTaM», T.e. K 0000IIEHHBIM CIOc00aM JesITeIbHOCTH, KOTOPhIE OTPAXKAIOT CHEIU(UKY HE OTIEIbHBIX
IIPEIMETOB, a CTyIeHel 00pa3oBaHMsL.

B 9 kiacce yuamuecss mpoJIoyKaT OBlIa/IeBaTh CUCTEMOM MaTeMaTHYeCKUX 3HAHUHM U yMEHHH, HEOOXOIUMBIX IS MPUMEHEHHS B MPAKTUYECKOH NEATeIbHOCTH,
M3YyUYEHHS] CMEXHBIX AUCLHUIUINH, IPOAOIKEHUs 00pa30BaHusl.

3agaum u cnienuduka Kypea. B paboueii nporpaMMe yYUTHIBAIOTCS OCHOBHBIC HJIeH | MOJI0KeHHst [IporpaMmel pa3BuTus u GOpMUPOBAHHS
YHUBEPCAJIbHBIX yUEOHBIX AEHCTBUM /11 OCHOBHOI'O 00IIEro 0Opa3oBaHusl.

Co3HaTenbHOE OBJIa/ICHHE yYAIIUMUCS CUCTEMOM alredpandecKux 3HaHUH U yMEHUI He0OXOAMMO B MMOBCETHEBHOM JKU3HU JIJISl H3YYEHUST CMEXKHBIX
JUCLUIUIMH U IPOAOKEHUS] 00pa30oBaHuUs.

[TpakTryeckas 3HAYMMOCTbH IIKOJIBHOTO Kypca anredpsl 00yCIOBICHA TEM, YTO €€ 00bEKTOM SBISIOTCS KOJIMYECTBEHHBIE OTHOIICHHS JIeHCTBUTEIBHOTO
Mupa. Matemarudeckas MoJroToBka He00XoAuMa JUlsi MIOHUMaHUs IPUHLUIIOB YCTPONCTBA U MCIIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHUS HAYYHbBIX U
TEXHUYECKHX MOHATHI U uaei. MaremaTnka sBIsieTcs SA3bIKOM HAyKH U TeXHHUKH. C e€ MOMOIIBIO MOJICTTUPYIOTCS M U3YYaIOTCS SIBIICHUS U TIPOIIECCHI,
IPOUCXOJIAIINE B IPUPOJIE.

Anrebpa SBISETCS OTHUM U3 ONOPHBIX PEAMETOB OCHOBHOM IMIKOJIBI: OHA 00ECTIeYrBaeT H3yUeHHE APYTHX AUCIUILINH. B epByro odepenb 3T0 OTHOCUTCS
K [IpeIMETaM eCTeCTBEHHO-HAayYHOI'O IIMKJIa, B YaCTHOCTHU K (u3uKe. Pa3BuTHe TOrH4ecKoro MpIIIJIeHUs yJaluxcs npyu o0ydeHun aredpe criocoOCTByeT
YCBOEHHIO MPEIMETOB TYMaHUTAPHOTO UKJa. [IpakTryeckre yMeHHs M HaBBIKU alTreOpandecKkoro xapakrepa HeoOX0IUMBI ISl TPYAO0BOM U PO ecCHOHATHLHON
MOJITOTOBKH HIKOJIbHUKOB.

Pa3Butne y ydqammxcsi IpaBUIBHBIX TPEICTABICHUH O CYIIIHOCTH M MTPOUCXOKICHUN alTeOpanvdeckux aOCTpaKIUii, COOTHOIIEHUH PEaTbHOTO H
U7eaIbHOI0, XapaKkTepe OTPAKEHHUS MaTEMaTHUECKOM HayKOH SIBIIEHUH U MPOLIECCOB PEaJIbHOI0 MUpa, MECTe areOpbl B CUCTEME HAyK U POJIM MaTeMaTHYECKOTO
MO/JICIIMPOBAHMS B HAYYHOM TIO3HAHUH U B TIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS YUAIIUXCS U KA4eCTB MBITIICHHSI, HEOOXO0IMMBIX
JUIs alanTalii B COBPEMEHHOM MH(POPMALIMOHHOM OOIIECTBE.

TpeOys OT ydanuxcsi yMCTBEHHBIX M BOJIEBBIX YCHIIMNA, KOHIIEHTPAIIMA BHUMAHUsI, aKTHBHOCTH Pa3BUTOTO BOOOPAXKEHHUS, alredpa pa3BHUBAET
HPaBCTBEHHBIE YEPThI TUYHOCTH (HACTOMUUBOCTB, L1EI€YCTPEMIEHHOCTD, TBOPUECKYIO AKTUBHOCTh, CAMOCTOSTENIbHOCTh, OTBETCTBEHHOCTh, TPYI0JItO0HE,
IVCIUTUIHY ¥ KPUTUYHOCTH MBIIIUICHHST) M YMEHHE apryMEHTHPOBAHHO OTCTaMBATh CBOW B3I M YOCXK/ICHUS, a TAK)KE CTIOCOOHOCTh MPHHUMATD
CaMOCTOSITENIbHBIE PEIICHUS.

N3yuenne anreOpsl, PyHKINI, BEPOSATHOCTH U CTATUCTHKH CYIIECTBEHHO PACHIMPSET KPYro30p YUAIIUXCsl, 3HAKOMS X ¢ MHIYKIIHEH U JIeTyKITH eH,
000011IeHuEM 1 KOHKpETH3alMel, aHaIu30M M CHHTE30M, KJIacCH(pUKaluel 1 cucTeMaTi3alue, abcTparnpoBaHiueM, aHaJorued. AKTUBHOE HCIOJIb30BaHUE 3a/1a4
Ha BCEX ATanax yuyeOHOro mpolecca pa3BUBaeT TBOPUECKHUE CIOCOOHOCTH IKOJIbHUKOB.

Nzyuenue anredpsl mo3BosieT (OpMUPOBATh YMEHUS M HABBIKM YMCTBEHHOT'O TpyJla — IJITAHMPOBAHUE CBOEH paboThI, MOMCK pallMOHAIBHBIX MyTell eé
BBITIOJTHEHUS], KpUTHUYECKYIO OIIEHKY Pe3yNIbTaToB. B mporecce nzyueHus anreOpsl NIKOJIBHUKH TOIDKHBI HAYYHTHCS M3J1araTh CBOM MBICIH SICHO ¥ HCYEPIIBIBAIOIIE,
JAKOHUYHO U EMKO, TPUOOPECTH HABBIKK YETKOTO, aKKYPATHOTO M I'PAMOTHOTO BBIITOJIHEHHS] MAaTEMAaTHYECKUX 3aMucei.



Baxneiimeli 3amaueii MIKOIBHOTO Kypca anreOpsl SBISETCS Pa3BUTHE JIOTHUECKOT0 MBIIUICHHS ydanuxcs. CaMu 00beKThl MATEMAaTHUYECKUX
YMO3aKTIOYCHUI U IPUHATHIC B alre0pe MpaBmiia UX KOHCTPYUPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUI O0OOCHOBBIBATH U JJOKA3bIBATh CYXK/CHHSI,
MPUBOANUTH YETKUE ONPEACIICHHS, Pa3BUBAIOT JJOTMYECKYIO WHTYHUIIMIO, KPATKO U HATJISHO PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX TIOCTPOCHHUHN M ydaT UX
puMeHEeHHI0. TeM caMbIM anredpa 3aHUMAeT OJHO U3 BEAYIIUX MECT B (POPMUPOBAHUN HAYIHO-TEOPETUIECKOTO MBIIIJICHHS MIKOTHHUKOB. PackpbiBas
BHYTPCHHIOIO TAPMOHHUIO MaTeMaTHKH, (GOPMUPYsI TIOHMMAaHUE KPACOTHI U U3SAIECTBA MATEMATHYECKUX PACCYKIICHUH, anreOpa BHOCUT 3HAYUTEIILHBINA BKJIAl B
ACTETHYECKOE BOCITUTAHUE YUAIUXCSI.

MeTtoabl, GopMbI pelieHHs MOCTABJIEHHbIX 3a1a4. /)i peann3anuu JaHHOW POTrpaMMBbl UCTIOIb3YIOTCS HCCIICIOBATEIBCKIE METO/IbI, UTPOBHIC
TEXHOJIOTUH, TECTOBBIE TEXHOJIOTUH, JIMYHOCTHO-OPHUEHTUPOBAHHAS TEXHOJIOTHSI, TPOOJIEMHOE 00yUYeHHE, aKTUBHBIE (POPMBI 00yUeHHS (TPOOIIEMHBIE CEMUHAPHI,
MPAaKTUKYM- «MO3TOBOM IITYPM», OpPraHU3allMOHHO-/ICJIOBBIE HTPbI, UTPOBBIC CUTYAINH, UTPBI-ITYTEIIECTBHSL, JIOTO U I1p.) aKTUBU3UPYIOT MTO3HABATEIHHYIO
JeSTeNIbHOCTh YICHUKOB, Pa3BUBAIOT MTPOLIECCHI MO3HAHUS, MIO3BOJISIOT CACTAaTh YICOHBIH MPOIIECC MPUBIICKATEIHHBIM U HHTEPECHBIM.

Conep:xanue u 00beM Kypca. bazucHplil yueOHbIN (00pa30oBaTENbHBIN) IIJIaH HA H3Y4EeHHE alnreOphl B 9 Ki1acce OCHOBHOM IIKOJIBI OTBOJUT 4 Yaca B
HEZICII0 B TEYCHHUE KXKI0ro roja o0yuenus, Bcero 140 ypokoB B roja. Pabouas mporpamma BKIIIOYaeT KOHTPOJIBHBIX paboT-8; camocTosTeNnbHbIX padoT-24. Jlns
obecrieuenus yaeOHoro nporecca B 9 kiracce BeIOpaH yueOHUK «Anredpa, 9 kiace» ®eokructor U.E. u ap., Mocksa, «Muemo3uHa»,2013r. ['o0oB0o# 00BeM
yueOHOro BpeMeHu coctaniser 136 yacos, HeeabHas Harpy3ka 4 yacos (34uenenn*4 yaca=136 vacos).

2.Conep:xkanue TeM yueOHOro Kypca.

Ne Tema Konn4yectso CamocTtosTenbHble KoHTposbHble paboThbl
n/n yacoB paboThl
1 ODYHKIINH, UX CBONCTBA U rpapuKu 21 4 1
2 YpaBHEHUS M HEPABEHCTBA C OHOMN IMepeMEeHHON 26 5 1
3 CucTeMbl ypaBHEHHUH U CHCTEMBl HEPABEHCTB C JIByMs 19 3 1
HIepeMEHHBIMH
4 ITocnenoBarenbHOCTH 19 4 1
5 CTeneHu U KOpHU 16 3 1
6 Tpuronomerpuueckre GyHKIIMU U UX CBOMCTBA 16 3 1
7 DneMeHThl KOMOWHATOPHUKH U TEOPUHU BEPOSITHOCTEH 15 2 1
8 | UToroBoe oBTOPEHHUE 4 1
9 Wtoro 140 24 8
Apughpmemuxa

JeiicrBuTenbHble yncaa. Kopensn-it crenenn. CTeneHs ¢ paloHaIbHBIM IIOKa3aTENIEM.
N3mepenue yrnos. Panuan. Paguannas mepa yria. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC ITPOU3BOJILHOTO yIia (B rpaaycax U B paJuaHax).

Anzebpa
Aaredpanyeckue Bpipaxenus. /lenuMocTs MHOrowieHoB. CTeNeHb ¢ pallMOHAIbHBIM IOKa3aTesleM U ee cBoiicTBa. CBolicTBa apu(pMETHUECKUX KOpHEN N-if
crenenu. [Ipeobpa3oBanue BeIpaXeHU C paiuKajJaMy U CTETIEHSIMH € IPOOHBIM 1okazatesieM. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKAeCTBA. POPMYIIbI
npuBeaeHus. QopMyIIbl CIOKEHHS U UX CleACTBUS. ToXKIeCcTBEeHHbIE MPeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUH.



YpaBHeHMsI M HEPABEHCTBA. Y PaBHEHHUS, MPUBOAUMBIE K KBaIpaTHBIM. [[prMepsl pellieHusl ypaBHEHUH BBICHIMX CTEMEHE; METOIbl 3aMEHbI IEPEMEHHOM,
pa3iIoKeHus: Ha MHOXKUTEIN. Bo3BpaTHbIE U OTHOPOIHBIE YpaBHEHMsI. PelieHne paiimoHaabHbIX YpaBHEHHUH ¢ napaMeTpoM. [IpumMeps! pereHus nppalunoHalbHbIX
ypaBHEHUM. Y paBHEHUA C IBYMs IEpeMEeHHBIMU. [IpuMeps! perienus: HenmHenHbIX cucteM. [Iprumepsl pelieHns HETMHEMHBIX YPABHEHUH B LIEJIBIX
yrciax. Pemenne HepaBeHCTB ¢ 0AHOI nepemenHol. KBagpaTHble HepaBeHCTBa. J{poOHO-paninoHaIbHBICHEpaBeHCTBA. MeTo1 MHTEPBAaJIOB.
Yucaosble pyHkuun. [IpeodbpazoBanue rpagukoB GyHKIHI: pacTsHKeHHE, CKaTue, MapaiedbHbIA IEPEHOC BA0Jb OCEH KOOPINHAT, CHMMETPHS OTHOCUTEIHHO
ocell KoopauHAT U npsMoi y = X. CBolicTBa PYHKIIUHI: YETHOCTh U HEYETHOCTb, BO3PACTAHUE U YObIBaHNE (MOHOTOHHOCTH), HYJIH (DYHKIIMH U TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, HAKOOJIbIIIEe U HAUMEHbIIIee 3HaUYeHNe QPYHKINH. DileMeHTapHoe uccienoBanue pynkuun. Kpaaparuunas ¢pyHkius, ee rpadpuk. OyHKIUS y
=4/x u ee rpaduk, pynxuuu y = [x], y = {x}. UncioBble 10cI€10BaTeIbHOCTH U CIIOCOOBI HX 3a1aHus. ApudMeTHUecKas ¥ FeOMeTpUYIecKas POrPECCHH,
(dbopMyIibl N-TO YeHa U CyMMBbI IEPBBIX N YJICHOB Mporpeccuu. beckoHeuHo yObIBaroIIas FeOMETpUYECKasi IPOrpeccusi.
Koopaunarel. ['paduk ypaBHEHHS ¢ ABYMS IIEPEMEHHBIMU. Y paBHEHHUE OKPYKHOCTH. [ paduueckas MHTEpIIpeTays ypaBHEHUI U HEPABEHCTB C IBYMsI
IIEPEMEHHBIMU U UX CHUCTEM.
dnemenmul n102uKu, KOMOUHAMOPUKU, CHMAMUCHMUKYU U MEOPUU 6EPOAMHOCH eIl
MHokecTBa 1 KOMOMHATOpPHKA. MeToa MareMaTrniecko MHAYKIHK. KoMOMHMPOBaHHBIN MIPUHITMIT YMHOXKEHU. Ynciio nepectanoBoK. [IoHATHE BEpOSATHOCTH
coObITHs. [Toncuer BeposiTHOCTEH MPOCTEHIITNX COOBITHIA.
3. TpeGoBaHusi K YPOBHIO MOATOTOBKHU y4alIMXCsl.
[Iporpamma obGecrieunBaeT JOCTIKEHUE CIEAYIONNX PE3YIbTaTOB OCBOCHHS 00Pa30BaTEIbHOM MPOTPaMMbI OCHOBHOTO 00IIeTro 00pa30BaHus:
Jluunocmmuuote:

1) pa3BUTHE OTBETCTBEHHOI'O OTHOIIEHUS K YUYEHUIO, TOTOBHOCTH U CIIOCOOHOCTH 00yYAIOIIMXCS K CAMOPA3BUTHUIO M CAMO0OPA30BAHUIO HA
OCHOBE MOTHBAIIMU K 00YUYEHUIO U II03HAHUIO, 0CO3HAHHOMY BBIOOPY ¥ IIOCTPOEHUIO JTaIbHeHIel NHINBUIYAIbHOM TpaeKTOpuH oopa-
30BaHUS Ha 0a3e OPpMEHTHUPOBKU B MHUpe Ipodeccuii 1 mpodecCHoHAIbHBIX MPEIIOYTEeHUH ¢ YIETOM YCTOMYNBHIX I03HABATEJILHBIX UH-
TEPEeCOB;

2) (opMHUpOBaHME IIEJIOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PA3BUTHUSA HAYKHU U OOIECTBEHHOU IIPAKTUKY;

3) pas3BUTHE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIEHUM U COTPYIHUYECTBE CO CBEPCTHUKAMU, T€THMU CTAPIIIET0 ¥ MJIAIIIET0
BO3pacTa, B3POCJIBIMH B IIPOIlecce 00Pa30BaTEIbHOM, 00IIIECTBEHHO IT0JIe3HOM, YIeOHO-1CCIIeJOBATEeIECKOM, TBOPUECKON 1 JIPYTUX BUIOB
eTeJIbHOCTY;

4) yMeHHe fCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIA B YCTHOM U IIMCbMEHHOU peYd, HIOHUMATh CMBICJI IIOCTABJIEHHOU 3a71a4H, BHI-
CTpamWBaTh apryMeHTAIUI0, IPUBOAUTD IIPUMEPHI U KOHTPIIPUMEDHI;

5) dopMUpPOBaHUE IIPEJICTABJIEHUS 0 MaTEeMaTUUECKON HAYKe KaK 0 cepe YeJIOBEeUeCKOU JIeITeILHOCTH, 00 aTanax e€ pasBUTHUI, O eé
3HAYMMOCTH JJI1 PA3BUTHUA [TUBUJIA3AIINAY;

6) KPUTHUYHOCTDH MBIIJIEHUSI, YMEHHUE PACIIO3HABATH JIOTHYECKN HEKOPPEKTHBIE BBICKA3BIBAHUS, OTJINYATH THUIIOTE3Y OT (PAKTA;

7) TBOpPYECKOEe MHEINJIeHNE, MHUIINATUBA, HAX0TUYNBOCTh, AKTUBHOCTD IIPY PEIIEHUH aJIre0pamvyecKux 3aadY;

8) yMeHHMe KOHTPOJIHUPOBATH IIPOIleCC U Pe3yJIbTaT yUeOHOM MaTeMaTUIYeCKON qesITeJTbHOCTH;

9) CII0COOHOCTH K 9MOITMOHAJIBHOMY BOCIIPUSATHIO MATEMATHYECKUX 00BEKTOB, 3a0a4, PEIleHUH, pacCyRIeHUN.

Memanpeomemmuwee:
1) yMeHH’e CaMOCTOATEIbHO ILIAHUPOBATEL aJIbTePHATUBHEIC IIYTHU JOCTUKCHUIS IeJIeil, 0CO3HAHHO BLIOMpaTh Haubosiee apdpeKTUBHEIE
CITOCOOBI peleHus yUYeOHBIX 1 M03HABATEILHEIX 3a0aY;
2) yMEHME OCYIIECTBJIATE KOHTPOJIb II0 Pe3yIbTAaTy U II0 CIOCO0Y JeMCTBU HA yPOBHE IIPOU3BOJILHOI0 BHUMAHUA U BHOCUTEL HEOOX0JUMEIE
KOPPEKTHUBEL;



3) yMeHUe aJIeKBAaTHO OIIeHUBATH IIPABUJILHOCTD WJIU ONIMOOYHOCTh BHITIOJTHEHHS YIeOHOI 3a1a4d, €€ 00beKTUBHYIO TPYIHOCTh U
cOOCTBEHHBIE BO3MOYKHOCTH €€ peleHusT;

4) 0CO3HAHHOE BJIaJIeHNe JIOTHYECKUMHU JeHMCTBUSIMHU OIIpeaesIeHUs IIOHITHHI, 0000IeH s, YCTAHOBICHNE aHAJIOTHHN, KJIaCCU(pUKAIINHA Ha
OCHOBE CAMOCTOSITEJILHOT'O BHIOOPA OCHOBAHHUMN M KPUTEPHEB, YCTAHOBJIEHIE POJOBUIOBEIX CBI3EIH;

5) yMeHMe yCTaHABJIMBATDH IPUYNHHO-CJIEICTBEHHBIE CBI3H, CTPOUTH JIOTHUYECKOE PACCY:KIeHIe, JeJIaTh YMO3aK/IoueHne (MHIYKTHBHOE,
IeIyKTUBHOE, II0 aHAJIOTHH) 1 BBIBOIEL,

6) yMEeHIEe CO34aBaTh, IIPUMEHATh U IIPe00pa30BhIBATH 3HAKOBOCHMBOJIMUYECKHE CPEICTBA, MOJEJIN U CXEMBI JJId yU4eOHbBIX M II03HA-
BaTeJILHBIX 3a]1a4;

7) yMeHHe OPraHU30BHIBATH yUueOHOe COTPYIHUYECTBO ¥ COBMECTHYIO JesATEeIbHOCTD C YUUTEJIEM 1 CBEPCTHUKAMU, OIIPEIeJIATh I1eJIH,
IJIAHKPOBATH paciipeneeHne PYyHKIINHA 1 PoJiel YIaCTHUKOB, B3ANMOAeHCTBIE B 00IIHe CIIOCOOBI PA0OOTHI; yMeHHe padoTaTh B IPYIIIe,
HAaXOJIUTH 00IIee pelleHne 1 pa3periaTh KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUS IIO3UIIUH U yUETa MHTEPECOB, CIIYIIATh MapTHEpPAa, dop-
MYJILPOBATh, ApTYMEHTHPOBATh 1 OTCTAUBATEH CBOE MHEHIE,;

8) pa3BuTHE YyUeOHOM 1 00IIe-I0JIb30BATEIbCKON KOMIIETEHTHOCTH B 00JIaCTH MCIIOJIb30BAHMS MHQOPMAIIHOHHO-KOMMYHHUKAIITHOHHBIX
rexuosioruii (MKT-kommerenTHOCTH);

9) popMUpOBaHKE IEePBOHAYAIBHEIX IIPEICTABICHUN 00 MAesaX 1 MEeTOIaX MAaTEMATHKHN KaK 00 YHHBEPCAJILHOM SI3hIKEe HAYKU U TeXHUKH, O
CpeJiCTBE MOJIEJTUPOBAHUS SIBJIEHUH U IIPOIIECCOB;

10) yMeHMe BHIETh MaTEMATHYECKYIO 3a71a4y B KOHTEKCTEe IIPO0JIEMHOI CUTYaIluU B APYTUX JUCIIUILIMNHAX, B OKPYIKAIOIIEH "KU3HU,;

11) yMeHMe HAXOQUTh B PA3JIMYHBIX UCTOYHUKAX MHMOPMAIINIO, HEOOXOAUMYIO IJIS PEIIeHns MaTeMaTUIeCKUX IIPo0JIeM, U IIPeICTaBJIATh
eé B OHATHOM (popMe, IIPUMHUMATH PEIlleHne B YCJIOBUAX HEIIOJHON 1 M30BITOYHOM, TOYHON M BEPOSTHOCTHON MH(pOPMAIIHH;

12) yMeHHe MOHUMATh U HCII0JIb30BAThH MaTeMaTUYeCKHe CPeICTBA HATJISIHOCTH (PUCYHKH, YePTEKU, CXeMbI, TPaUKN U T. II.) JIJIs
WLTIOCTPAIIAH, HHTEPIIPETAINH, apTyMEeHTAIINH,;

13) yMeHMe BBIJIBUTAaTh TMIIOTE3bI IIPU PEIlleHUH YIYeOHBIX 3a0a4 U IIOHUMAaTh HEe00X0IUMOCTE MX IIPOBEPKH;

14) yMeH1e IPUMEeHATh HHAYKTHBHBIN 1 JeyKTUBHEINA CIIOCOOBI PACCY K IEeHNI, BUIETh PA3JINYHbIe CTPATEINH PeIlleHnus 3a1a;

15) HOHMMAHME CYIITHOCTH aJITOPUTMUYECKHUX IIPEINNCAHNN U YMEHNe JeHMCTBOBATh B COOTBETCTBUHU C IIPEIJIOMKEHHBIM AJITOPHUTMOM;

16) yMeHMe CaMOCTOATEJILHO CTABUTD II€JIM, BEIOMPATH M CO3/IaBATh AJITOPUTMEL [IJIS PEIleHns YUeOHBIX MaTeMAaTHYEeCKUX IPo0JIeM;

17) yMeHHte ILJIAHUPOBATh U OCYIIIECTBJISATH AesATeJIbHOCTh, HAIIPABJICHHYIO HA peIlleHre 3a1aY UCCIe0BaTeIbCKOr0 XapaKrepa.

IIpeomemmnuwie:
1) ymenue paboTarh ¢ MaTEMaTUYECKUM TEKCTOM (CTPYKTYpHUpPOBAaHUE, U3BJIEUEHNE HE00X0IMMOI MH(OpMaILIMK), TOYHO U TPAMOTHO BBIpa)kaTh CBOM MBICIIU B
YCTHOW M MMUCbMEHHOH peun, MPUMEHsIsE MaTEMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh Pa3InYHbIE A3bIKH MAaTEMaTUKH (CIIOBECHBIH,
CUMBOJIMYECKUH, rpadrueckuii), 000CHOBBIBATH CYKJEHUS, IPOBOIUTH KIACCU(PHUKAIUIO, JOKA3bIBATh MaTEMaTHUECKHUE YTBEPKACHNUS;

2) BnazieHre 6a30BbIM MOHATUIHBIM aIlllapaToM: UMETh MPECTaBICHNUE O YHCIe, BIaJeHHe CUMBOJIBHBIM SI3BIKOM aJIreOphl, 3HAaHHE HJIEMEHTAPHBIX
(GYHKIIMOHAJIBHBIX 3aBUCUMOCTEN, GOPMUPOBAHNE IIPECTABICHUN O CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pealbHOM MUPE U O Pa3IMYHbIX CIIOCOOaxX UX
u3yueHusi, 00 0cOOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIIUX BEPOSTHOCTHBIN XapakTep;

3) yMeHue BBINOIHATH ajnredpanyeckre Ipeodpa3oBaHus PallMOHAIBHBIX BIPAKEHHUM, IPUMEHSTh UX JJIS pelIeHHs] y4eOHbIX MaTeMaTHUeCKHX 3a]a4d U
3aJ1a4, BOSHUKAIOIINX B CMEXHBIX YUEOHBIX MpeaMeTax;

4) yMeHue MoyIb30BaThCsl MaTeEMaTHUYECKUMH (DOPMYIIaMH U CAMOCTOSITENIBHO COCTAaBIIATh (POPMYJIbI 3aBUCUMOCTEN MEXIy BETMYMHAMU HAa OCHOBE
0000IIIEHHUS YACTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) yMeHue pemaTh JUHEHHbIE U KBapaTHbIE YPaBHEHUS U HEPABEHCTBA, a TAK)KE MPUBOJIMMBIE K HUM YPaBHEHHUS, HEPABEHCTBA, CUCTEMBbI; IPUMEHSATh
rpaduyecKue MpeACTaBIeHUs sl pellieH s U UCCeI0BaHNs ypaBHEHUH, HEPABEHCTB, CUCTEM; IPUMEHSTH ITOJIyYeHHbIE YMEHUS IS PELICHUs 3a/1a4d U3
MaTEeMaTHKH, CMEXHBIX IIPEAMETOB, IPAKTUKH;



6) oBiaeHNE CUCTEMON (DYHKIIMOHAJIBHBIX MOHATUMN, (YHKIIMOHAIBHBIM S3bIKOM U CHMBOJINKOM, YMEHUE CTPOUTH rpauky GYHKLUH, ONMCHIBATh UX
CBOWCTBA, UCTOJIb30BATh (PYHKIMOHATIBHO-TpapuuecKre MpeaCTaBICHHS I ONMCAHMS U aHAJIM3a MAaTeMAaTHYECKUX 3a/1a4 U PEabHbIX 3aBUCUMOCTEH;
7) OBla€HNE OCHOBHBIMH CITIOCOOAMU MPEACTABICHUS M aHAJIN3a CTATUCTUYECKUX AAHHBIX; YMEHUE PEIIaTh 331a4K HA HAXOXKAEHUE YacTOThI U
BEPOATHOCTH CIIy4YailHBIX COOBITUN;
8) yMeHUe IPUMEHSTh U3yUCHHbIE TOHATHUS, PE3yJIbTaThl U METOABI IIPH PELLICHUH 3aJjay U3 Pa3IMuHbIX pa3zeioB Kypca, B TOM YMCie 3a1a4, He
CBOSAIIMXCS K HENOCPEACTBEHHOMY IIPUME HEHUIO U3BECTHBIX aJITOPUTMOB.

4.Y4e0HO-TEeMATHYCCKHUH TLJIAH

JlaTa ®op
n/m | nna Conepixanue ypoka OcHOBHbBIE BHIbI Y4e0HO 1eSITeILHOCTH Ma
Agta (umo usyueno na ypoxe) ¢ ykazanueM Bua0B YY /[ KOHT
aKT poJst
I'naBa 1. ®yHkunu, ux cBoiictea u rpaguku (21 gac)
1 1 Bo3spacranue u yobiBanue (pyHKIUil IIpeameTHble. Beruncnsats 3HaueHUs QyHKIMH, 3a1aHHBIX (HOopMyTaMu;
2 | 2 Bospacranue i yObIBaHHE QYHKIIHI COCTaBJIATh TAONUIbI 3HaYeHUH (QyHKIUN. CTPOUTH O TOYKaM rpaduKu (GyHKIUH.
HCOCIIA < - 51 8
3 I 3 CBORCTBa MOHOTORHBIX (yHKIAH OnuceiBaTh CBOKWCTBA (DYHKIIMH HA OCHOBE €€ rpa)MuecKoro MmpeacTaBlIeHHs.
7] Coon — MonenupoBaTh peanbHble 3aBUCUMOCTH (hopMmynamu U rpadukamu. Yurats
4 BOHCTBA MOHOTOHHEIX (yHKIII rpauKy peanbHbIX 3aBUCUMOCTEN. Mcronbp30BaTh (PyHKIIMOHAIBHYIO CUMBOIHUKY
5 o CamocrositenbHast pabora Nel JUTSL 3aIICH Pa3HOO0pa3HbIX (PAKTOB, CBA3aHHBIX C paCCMaTPUBAEMbIMU C.p.
6 6 YeTHble U HEUETHbIE (QYHKIUH (byHKIMAME, oOoralast ONbIT BBIIOIHEHHS 3HAKOBO-CUMBOJINYECKUX JAEHCTBUI.
7 2 mepend UeTHble U HeUeTHbIE (PyHKIHM CTpouTh peueBble KOHCTPYKINH C HCIIOIb30BaHHeM ()YHKIIHOHATBHOM
3 8 O p P ——e— L St HC}'IOJILC&OB&TL KOMIIBIOTEPHBIE IIPOTPaMMbI JUISt IOCTPOCHHS
9 o rpauKoB QYHKIMH, U NCCIEIOBAHNS TTOJIOKEHHS Ha KOOPAMHATHOM
9 IPAHHYCHHBIC M HEOTPAHHICHHBIC QYHKLMH | 11100k octy rpadukos HKIU B 3aBUCUMOCTH OT 3HaueHul ko3 duieHTos,
3 "Henens p y
10 10 | CamocrosTensHas padora Ne2 C.p.




11 11 | ®yskupm y = ax?, y=ax’+n u | BXomsammx B ¢popmyiry. Pacrio3naBaTh BUIbI H3ydaeMbIX GpyHKIui. [Toka3sBaTh
y=a(x-m )2 CXEMaTHUYECKH PACIIONIOKEHUE Ha KOOPIMHATHOM MIIOCKOCTU TpapuKOB (QyHKIHHA
- - 2 o
— BUa Y = ax’,y=ax*+n,y=a(X—m) B 3aBUCUMOCTH OT 3Ha4CHHii
12 12 y=ax’ y=ax’+n_y=a(x-m) C
DyHKIMN , " ko3 urmenToB, BXoaamux B Gopmyisl. CTpOUTh IpapuKu U3ydaeMbIX
13 13 | I'pacduk u cBoiicTBa KBaApaTHUHOH (yHKIuK | PYHKUHMHA; OMMCHIBATH HX CBOKWCTBA.
14 4 venons 14 | Tpaduk u cBoiicTBa KBaAPATHIHOMH (QYHKLMK JluunoctHbie. Pa3BuTHE 0TBETCTBEHHOTO OTHOIIIEHUS K YUYEHHUIO,
~—| TOTOBHOCTH U CIT HOCTU UXCsI K caM BUTHUIO U
15 15 Pactshxenue u cxarue rpadukoB QyHKIUH K OTOBHOC CTIOCOOHOCTH 06y AIIIIXCA K cAMOpa3 10
OCH OPIHHAT camM000pa30BaHUIO HA OCHOBE MOTHBAIIUH K 00YUEHUIO U ITIO3HAHUIO, C.p.
16 16 PaCTIKEHNE 1 CKATHE TPadHKOE HyRKIH K BBIOOpY AanbHeIero oopazoBanus Ha 6a3e OPUEHTHUPOBKHU B MUpPE Mpodeccuii 1
oCH OpIMHAT npodecCHOHANBHBIX TPEANOYTEHUH, OCO3HAHHOMY MTOCTPOCHUIO MHIUBUTyaIbHON
00pa3oBaTebHON TPACKTOPUH C YUETOM YCTOMUMBBIX MTO3HABATEIbHBIX
17 17 | Tpaduxu bynkmit y =|f (X)| uy =|f (X)|
HUHTEPECOB.
18 18 rpa(bI/IKI/I q)yHKLII/IfI y= | f (X)| uy= | f (X)| MeTalee)lMeTHble. YMmenue BugeThb MaTEeMaTUYCCKYIO 3aJa4y B KOHTCKCTE
5 - pOOJIEMHOM CUTyallK B IPYTUX AUCIHUILTUHAX, B OKPYKAOIIEH )KU3HU.
19 nemens | 19 ['paduku pyHKIIMH
y=|f(x)|my=|f(x)
20 20 | CamocrosirenbHas pabora Ned C.p.
21 6 21 | Konmponvnaa paoboma Nel «@yuxyuu, ux K.p.
HeiesIs ceoiicmea u zpaguxuy
I'naBa 2. YpaBHeHHs] 1 HEPABEHCTBA C OJJHOM NepeMeHHOoi (26 yacoB)
22 1 Llenoe ypaBHEHHE U €r0 KOPHU IIpenmernblie. Pacrio3HaBaTh 1eble ypaBHEHUS, KJIaCCUPHUIIMPOBATH UX.
23 6 2 Llesoe ypaBHEHHE U €r0 KOPHH Jloka3bIBaTh, UYTO YpaBHEHUE HE MMEET IIEIIBIX KOPHEH, HAXOAUTh ATH KOPHH.
Henensa ¥
24 3 AT A ———— PeIH"aTL LeJble ypaBHEHNs CTECHH BILIE BTOPOH, CBOAAINECS K KBAAPATHBIM,
2 T — nyTéM Npeodpa3oBaHMi, a TaKXkKe C TTOMOIIbIO 3aMEHbI IEPEMEHHON, METOJI0OM
25 PUCMBI PCIIICHHA HCJIBIX YPABHCHUH HeolpeAeNeHHbIX K03 puireHToB. Pemars ApoOHO-palinoHabHbIE YPaBHEHUS
26 7 5 IIpremel peneHns nebIX ypaBHEeHUH KaK CTaHJIapTHBIM CIIOCOOOM, TaK U HEKOTOPBIMU HECTAHIAPTHBIMU CIIOCOOAMHU.
27 Heyens | 6 Pemenue mpoOHO-paiMOHAIBHBIX ypaBHEHUH. | Pemate HepaBeHCTBa BTOPOM CTENIEHU ¢ TOMOIIbIO MapaboiIbl U METOJOM
28 7 PeleHne ApOOHO-PALMOHAIBHBIX ypaBHeHuil | HHTEPBANOB. IIpUMEHATE pasuIHbIe IPHEMBI CAMOKOHTPOIIS IPU BBINOTHEHHHU
~—| IpeoOpa3zoBaHuil.
29 8 Pemenue 1po6HO-paliMOHAIBHBIX YPAaBHEHHH. peoobp .
JInuHocTHbIe. Pa3BUTHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIEeHUN
30 9 CamocTtosrenpHas pabota No5 C.p.
31 8 0 [P —— U COTPYJTHUYECTBE CO CBePCTHUKAMU, JeTbMU CTAPIIEro ¥ MJIAIIIEro
elIeHHE IEeJbIX HEpPaBeHCTB C  OJHOU .
Hemens HepeMeHHoi BO3pacTa, B3POCJIBIMU B IIPOIlECCe 00Pa30BaTEIbHOM, 00IIECTBEHHO
32 11 Pemnienne ENBIX HEpPABEHCTB C OHHOﬁ HOHGSHOﬁ, y‘le6H0-HCCHeHOBaTeHBCROﬁ, TBOpquROﬁ " Jpyrux BHJI0B
IIEPEMEHHOM OeATeJIbHOCTH.
33 12 | Pemenne menblX HEPaBEHCTB C  OJHOM MeranpeamerHble. YMeHNe CAMOCTOATEIBHO IIJIAHUPOBATD
34 Heﬂgem 3 g:peéweHeHO;O(; p—— p— aJIbTepHATUBHBIE IIyTU JTOCTUKEHUS I1eJIe#, 0COSHAHHO BEIOMPATH
IIICHHE JPOOHO-PAITMOHATFHBIX HEPABCHCTB

C OJTHOM IIEPEMEHHOM

Hanbosiee ap(peKTUBHBIE CIIOCOOBI PEIleHs yIeOHbIX 1 II03HABATEIbHBIX




35 14 | Pemenue qpoOGHO-paliMOHAILHBIX HEPABEHCTB | 3a7a4; YMEHIE OCYIIECTBIIATh KOHTPOJIB II0 Pe3yJIbTAaTy M II0 CIIOCO0Y
€ oZiHOM IICPEMEHHOU IeMCTBHSA HA YPOBHE IIPOU3BOJILHOI0 BHUMAHWS M BHOCUTH HE00X0-
36 15 | CamocrositensHas pabora Ne6 C.p.
IMble KOPPEKTUBEI.
37 16 Pemienne ypaBHEHMH € IIEPEMEHHOM IOJ
3HAKOM MOJYJISI
38 10 17 | PemieHue ypaBHEHUN C MEPEMEHHON 1O
3HaKOM MOJYJISI
Henensa
39 18 | CamocrosTensHas pabota Ne7 C.p.
40 19 Pemienue HepaBeHCTB C NEPEMEHHOM IOJ
3HAKOM MOJYJISI
41 20 | Pemienne HepaBEHCTB ¢ TIEPEMEHHOM IO
3HAKOM MOJIYJISI
42 21 | CamocrosarenbHas pabora Ne§ C.p.
11
22 eNble YpaBHEHUS C TTapaMeTpaMHu
43 Hexens i yp pameTp
44 23 | Llenble ypaBHEHHs ¢ TapaMeTpaMu
45 24 | JIpoOHO-parmoHaIbHBIC YpaBHECHUS c
1 napamMeTpamu
46 25 CamocrosrenpHas padora Ne9 C.p.
Henens
47 26 | Konmponsnas paooma Ne2 «Ypasnenusn u K.p.
HepaseHcmea ¢ 00HOI NEPEMEHHOIL)
CucremMbl YpaBHEHUH M CHCTEMbI HEPABEHCTB ¢ ABYMs niepeMeHHbIMH (19 yacoB)
48 12 1 VYpaBHenne BTOopod crenenu ¢ AByMmsd | [lpeamernslie. OnpenensTs, SBIsETCS U Mapa YUCeN PElieHneM YpaBHEHUS C
HeIeIs MIEPEMEHHBIMH H €r0 Tpaduk JBYMsI TIEPEMEHHBIMU; TTPUBOIUTH TIPUMEPHI PEIICHUHN YPaBHEHHM C JBYMSI
49 2 Cucrema ypaBHEHH# ¢ IByMs TIEPEMEHHBIMU | IepeMeHHbIMH. CTpOUTh rpaMKKH ypaBHEHHH BTOPOH CTENEHH C IBYMS
50 3 Pemenne cucreM ypaBHeHHH ¢ aBymsi | TCPCMECHHBIMH. CocTaBJIATh CUCTEMY YPaBHEHUH TI0 YCIIOBHIO 337291, HAXOIHUTh
IEpEMEHHBIME ~ CIIOCOOOM  ITOACTAHOBKM 1 | LC/IBIC PCIICHHS TYTEM nepebopa. Ctpouts rpaduk TUHEIHHOTO HEPABEHCTBA C
13 CIIOCOBOM CIIOKEHHUS JIBYMSI TIEpEMEHHBIMHU, N300pakaTh B KOOPAMHATHOHN MIOCKOCTH MHOKECTBO
51 Henens | 4 Pelllenue CHCTEM  ypaBHEHHH ¢  JByms pelIeHni CUCTEeMBbI HEpAaBEHCTBA C IBYMs IEPEMEHHBIMH, COIEPHKAIIETO
MepeMeHHBIMH  CIIOCOOOM  MOACTAHOBKH 1 | IEPEMEHHYIO [1O] 3HAKOM MOIIISL. Hcnons30BaTh TPUEMBI CAMOKOHTPOJIS TIPH
CIIOCOBOM CIOKEHNA MOCTPOCHUHU TPaUKOB ypaBHEHUH, HEPABEHCTB.
52 5 CamocTostTenbHas pabota Nel0 Pemate cucteMsbl IByX JIMHENHBIX YPABHEHU C IByMsl IIE€PEMEHHBIMU; C.p
MCIIONIb30BaTh TpadudecKue MpeACTaBICHUS sl UCCIIEAOBAHUS CUCTEM JIMHEHHBIX =
53 6 llpyrue  cnocoObl  pelieHHsl  CHUCTEM . . .
. YpaBHEHHUI; pelIaTh MPOCTEHINTNE CHCTEMBI, B KOTOPBIX OJTHO M3 YPAaBHCHHI HE
ypaBHEHUH C IByMs IEpEMEHHBIMH . .
ABIISIETCS IMHEUHBIM. [IpuMeHsTh anreOpanyecKuil anmapaT AJs penieHus 3aa1a4y
54 14 7 Hpyrue CIOCOOBI  peIIeHUs CUCTEM .
. Ha KOOPJAMHATHOM MIOCKOCTH.
Hesens yYpaBHEHHH C IByMsI IEPEMEHHBIMU .
3 D JInuHocTHBIE. YMEHHUE SICHO, TOYHO, TPAaMOTHO M3J1araTh CBOM MBICITH B YCTHOM H
HICHU q . .
25 CICHMC 3a/1a MUChMEHHOW peuu, MTOHUMATh CMBICI MTOCTABJICHHOH 3a7auu, BBICTPAUBATh
56 9 Perenne 3aau apryMEeHTalHNIo, IPUBOIUTh IPUMEPBI U KOHTpIpuMepsl. IIpencrasienne o
57 15 10 | Pemenue 3amau MaTeMaTHYECKON HayKe Kak cdepe 4eT0oBeUeCKoi AeITeIbHOCTH, 00 dTanax eé




58 nenens | 11 CamocrositensHas padora Nell pa3BUTHS, O €€ 3HAUMMOCTH ISl pa3BUTHS IUBUIIH3AIUH. C.p.
59 12 JIuHelinoe HEPABEHCTBO c nyms | MeTanpeaMeTHele. YMCHUE BUICT MATEMATHUCCKYIO 3a/1a4y B KOHTEKCTE
IepEeMEHHBIME npoOJIEMHON CUTYyallK B PYTUX JUCLUIUIMHAX, B OKpYXKarOIeH )KU3HU. Y MEeHHUe
60 13 | HepaBeHctBo ¢  AByMs  repeMeHHbIMu | HAXOIUTH B Pa3THUHBIX HCTOYHHKAX uH(MOpPMAIIHIO, HEOOXOTUMYIO JUISI PEIICHUS
CTeIIeHH BBILIE [IEPBOil MaTeMaTHYECKUX MpoOIieM, U MPEeICTaBIATh e€ B MOHATHON (opMe; IPUHUMATH
61 14 | Cucrema HEpaBeHCTB ¢ ABYMsl IIepeMeHHbIMY, | PEIUCHNE B YCIOBAAX HETIOJIHOM 1 M30BITOYHOH, TOUHOW ¥ BEpOSATHOCTHOU
62 15 | Cucrtema HEpaBEHCTB C ABYMs IIEPEMEHHBIMH. nHGopMaIyH.
63 16 16 HepaBenctBa ¢  JByMsS  I€peMEHHBIMH,
HEe/Is COJICpIKAIIIE 3HAK MOJTYJIS
64 17 | HepaBenctBa ¢ JABYyMs IE€pEMEHHBIMH,
coJiep Kallne 3HaK MOJTYJIs
65 18 CamocrositenbHas padora Nel2 C.p.
66 17 19 | Konmponvuas paboma Ne3 «Cucmemol K.p.
HEACIA YPAGHEHUIl U CUCHEeMbl HEPABEHCHIE C O8Y M
nepemMeHHbIMUY
IocaenoBareabHocTu (19 yacos)
67 1 UucnoBsle mocneaoBareabHocTd U criocoObl | [Ipenmernblie. [IpuMeHsaTs uHAEKCHBIE 0003HAUYCHUS, CTPOUTH PEUEBBIC
17 WX 3aJjaHus BBICKA3bIBAHUS C UCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBI3aHHOM C MOHSATHEM
68 Hepens | 2 YucnoBele IMOCIEI0BATEILHOCTH U CIIOCOOBI | ITOCJIEI0BATEIbHOCTH. BBIUNCIATE WIEHBI IOCIIEI0BATENBHOCTEH, 3aJaHHBIX
WX 3aJjaHus (dbopMyII0ii 7-TO WICHA WU peKyppeHTHOU hopmyoi. M300pakaTh WieHBI
69 3 Bospacrarorme u yObIBaKOLIKE | IOCIEN0BATENLHOCTH TOYKAMH Ha KOOPJMHATHOM IJIOCKOCTH. Pacmo3HaBath
MOCJIeI0BATEITLHOCTH apuMeTUUYECKYIO POTPECCHUIO MPU PA3HBIX CIIoco0ax 3ajanus. BeiBonuTh Ha
70 4 CamocrosrenbHas padora Nel3 OCHOBE JIOKa3aTeNbHbIX PacCyXIeHUM (OpMyIbl 00IIEro uieHa apuMeTHIecKon C.p.
71 Hezzm 5 ApubMeTieckas porpeccus. dopmyma N - | TPOTPECCHH, CyMMBI TIEPBLIX /1 1ICHOB ATOM MPOTPECCUU; PENIaTh 3a7a4u C
ro WieHa apu(MeTH4ecKoi mporpeccun HCTIONb30BAHUEM ITHX GOpMYIL.
72 6 Apudmernueckas nporpeccus. dopmyma N - Pacno3naBaTh reOMETPUYECKYIO IPOTPECCHUTO TTPHU PasHbIX croco0ax 3aaHus.
ro WieHa apHBMETHIECKOM TPOTpECCHH BbIBOIUTE HAa OCHOBE J1I0KA3aTEIbHBIX paccysaeHu
73 7 CyMma Iepshix N WICHOB apHGMCTHICCKOR q)ovaynH 00111ero YjieHa reoMeTpUIeCKO MpOrpecCuu, CyMMBI TIEPBHIX 71 YICHOB
IpOTpecCHH 3TOM MPOTrpecCUu; peraTh 3aJa4u ¢ UCTIOIb30BAHUEM 3THX (boplviyn. Pemats
71 5 CymMa niepshiX N W1eHOB apHéMeTHIecKof 3a/1ayy Ha CJIOKHBIC MPOIEHTHI, B TOM YHCJIE 33/1a4d U3 peaTbHON IPAKTUKHU.
19 mpOrpeccHy JInuHoCcTHBIE. YMEHUE SICHO, TOYHO, TPAaMOTHO U3JIaTaTh CBOU MBICIIU B
75 HEeAGA g CamocTosTenbHas pabota Neld YCTHOM ¥ MUChbMEHHOMN peur, IOHUMATh CMBICJI ITIOCTaBJIEHHOU 3a1a4H, C.p.
76 10 TeoMeTpHteckas mporpeccus. Dopmyaa N - | BPICTPAUBATH apIyMEHTALUIO, IPUBOJUTH IPUMEPEL i KOHTPIPUMEPEL;
TO YJIeHa FGOMeTpI/I‘—IeCKOf/'I IIPOrpeccuu KPUTHUYHOCTD MBIIIJICHUA, YMEHNEe PACIIOZHABATDh JIOTHYECKH
77 11 | T'eomerpuueckas mporpeccusi. Gopmyna N - | HEKOPPEKTHBIE BHICKA3BIBAHUSA, OTJIMYATE TUIIOTE3Y OT (PAaKTa;
20 IO 4JICHA TEOMETPUYCCKOM POrPpecCcHu TBOPYECKOE MBINJIEHNEe, MHUIINATUBA, HAX0TUNBOCTh, AaKTUBHOCTb IIPU
78 Hexes 12 | T'eomerpuyeckas TPOrpeCCHs. ®opmyna N - peTIeHny anrebpanyecKnx 3amad.
r'0 YJeHa reOMETPUYECKOI MpOorpeccuu
79 13 CyMMa TepBbIX N WIEHOB TeOMETPHISCKOR MeTanpeaMeTHbie. Y MEHUE CAMOCTOSITEIFHO IIJIAHUPOBATH




IIPOrpeccuu aJIbTepHATUBHEIE IIYTH JIOCTHIKEHUS I1eJIelf, 0CO3HAHHO BEIOMpPATh
80 14 | Cymma mepBbIX N 4ICHOB ICOMETPHHUCCKOH | mapGosee apdheKTUBHBIE CIIOCOOE! PELICHIA YIeOHbIX U IO3HABATE/IHHBIX
Tporpeccnn 3aj7ayv; yMeHMe aJIeKBaTHO OIleHUBATH IPABUIBHOCTD WJIH OITUO0YHOCTD
81 15 CamocTtosrenpHas padora NelS . .. C.p.
| BBITTOJTHEHUSA yUeOHOI 3a/1a4u, €€ 00beKTUBHYIO TPYIHOCTh U
82 16 | Cymma OCCKOHEUHO yOBIBaromiei .
. COOCTBEHHBIE BO3MOYKHOCTH €€ PeIeHus.
TCOMETPHUYCCKOM MPOrpecCHH
21 CamocrosTenbHas pabora
83 wenens | 17 | Cymma OCCKOHEYHO yOBIBarOIICH
TrEOMETPHUECKON IPOTPECCUU
CamocTosiTenbHas padoTa
84 18 | CamocrosTensHas pabora Nel6 C.p.
85 22 19 | Konmponvnas paboma Ned K.p.
HeJels «IlocenoBaTeIbLHOCTH
Crenenu u kopuu (16 yacos)
86 1 OyHKIMs, 00paTHas TaHHOM. IIpenmernbie. Onpenenars QyHKIUIO, 0OPaTHYIO CTETIEHHON (YHKIIHH C
87 29 2 @ynkuus, obpatHas creneHHON (QyHkuuu c | HATYPAJIbHBIM ITOKA3aTCIICcM.
HaTYpaIbHBIM TI0Ka3aTeleM dopmynupoBaTh CBONCTBA PYHKIMH Y = X' ¢ WIUTIOCTpAIMel X Ha rpaduke.
Henens _ n
88 3 ®dyukuus, obpatHas creneHHod (yHknuu ¢ | DopmynupoBarth onpeeneHne KOpHs CTEICHHU /1 U3 YHCIa, ONPEACIATh 3HaK V
HATYPaJbHBIM ITOKA3aTEIIEM — KOPHS CTETICHU 71 U3 YUCIIA, UCIIOJIb30BATh CBOWCTBA KOPHEH JJIsl BEIYUCICHUH U
89 4 CamocrosrenpHas padora Nel7 YIPOILECHUS BBIPAKECHUH, 1JIs1 pelieHus 3aaa4y. @opMynupoBaTh ONMPEAEIECHUE U C.p.
90 93 5 ApHOMETHUECKHI KOPEHb N -OMf CTENeHH CBOWCTBA CTEIICHH C PAI[MOHAIBHBIM TIOKA3aTEJICM. pr};)H_[aTb BBIPKCHHUS,
= > CoJiep Kallie CTEMEeHN C pallMoOHAILHBIM T0Ka3areneM. Pemiats uppanroHaaibHbIe
91 Hezens | 6 Apudmernueckuil KOpeHb N -0l cTeneHn Aiepaail pall ppall
= c YpaBHEHHsSI U HEPABEHCTBA HECKOJIBKUMH CIIOCOOAMH.
92 TCIICHE C pallMOHATILHRIM TOKasaTe/IcM JInunoctHbie. Pa3zBuTHE 0TBETCTBEHHOTO OTHOIIIEHUS K YUYEHUIO,
93 8 CreneHp ¢ palMoHaIBHBIM MOKa3aTeeM TOTOBHOCTH M CITOCOOHOCTH 00YUJaIOIIUXCS K CAMOPA3BUTHIO U
94 24 9 Cremnensb ¢ pallMoHaIbHBIM TTOKA3aTeIEM caMo00pa30BaHMUI0 HA OCHOBE MOTUBAITUY K 00YUYEHHIO U ITO3HAHUIO,
95 nenens | 10 CamocrositenbHas pabora Nel8 0CO3HAHHOMY BBIOOPY U IIOCTPOEHUIO JaIbHEHIIeH NHINBUIY ATbHOM C.p.
96 11 | PemmeHue uppautoHAIbHBIX yPABHEHMIL TpaeKTopuu 00pa3oBaHUsI Ha 0a3e OPHEHTUPOBKHU B MUPe IIPodeccuii u
97 12 | Pemmenue ppalHOHATbHBIX ypaBHEHHUI TpodPeCCUOHABHBIX TIPEIIIOUTEHU C YIETOM YCTOMUUBBIX
TI03HABATEJILHBIX HHTEPECOB.
98 25 13 Pernienne uppanmoHaNbHBIX HEPABCHCTB .
MeranpeaMeTHnbie. Y MeHUE OpTaHU30BhIBATh yUe0HOE COTPY/THUYECTBO U
HEACIIA
99 8 14 | Pemenue HppalHOHaIbHBIX HEPABEHCTB COBMECTHYIO JeATeJIbHOCTD C YIUTEJIEM U CBEPCTHUKAMH, OIIPEIesIATh
100 15 | Camocrosirensrast pabora Nel9 IIeJIH, IJIAHUPOBATE paclpe/eseHne GyHKIINA U PoJieil yIacTHUKOB, C.p.
101 16 | Konmponvnas paboma Ne5 «Cmenenu u | B3auMomeicTBHe U OOIIIe CIIOCOOBI pabOoThI; yMeHMe paboTaTh B IPYIIIIeE, K.p.
26 KopHu» HAXOUTH 00IIee pelleHne 1 pa3peiaTh KOHMIMKTE Ha OCHOBE CO-
Heeust TJIACOBAHUS IIO3UIUI M yUETa HHTEPECOB, CIYIIATh IapTHEPA, (op-

MYJIMPOBATh, AaPI'YMEHTHUPOBATHL U OTCTaANBATDb CBOE MHEHIeE.

Tpuronomerpuyeckue pyHKIUM U UX CBONCTBA (16 4acoB)




102 1 Yron noBoporta IIpenmeTrHble. YMETh BBIPAKATH BETUUYMHBI YTJIOB B TPAlyCHOM U paJUuaHHON
103 26 2 VI3MepeHHe YIioB OBOPOTA B PaHaHax Mepax, MePEeBOJAUTH BEJTMUMHBI YTIIOB M3 OJJHOW MEpPHI B IPYTYIO0. 3HATH TAOIHYHBIC
104 | memems [3 Onpesiererue Sy ——— SHa4CHHS TPUTOHOMETPHIECKHX byHKIMI 1715 YIJIOB I€PBOH 4ETBEPTH,
byHKIHA MPUMEHSITh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMH U OCHOBHBIC ()OPMYIIBI JIJIs
105 a Onpenencrue TPHIOHOMETPHICCKIX HUX TIPH PEIICHUH 3a7a4. 3HATh (HOPMYJIbl KOCHHYCA U CHHYCA Pa3HOCTH U CYMMBbI
P JIBYX yTJIOB, (DOPMYJIBI IPUBEICHUS, CYMMBI U Pa3HOCTH CUHYCOB M KOCHHYCOB,
OpMYJIbI JJIs1 ABOMHBIX, IOJJOBUHHBIX YIJIOB, JIJIs POU3BE/ICHUS CUHYCOB U
106 27 5 CamocrosrenpHas padora Ne2( (opmysI 1 I A ’ YIJIOB, VBT IP A y C.p.
5 0 KOCUHYCOB. [IpUMeHSTH 3TH POpPMYIIBI AJIs PEIICHUS 3a/a4.
HEACIA o
107 a CKOTOpEIC TPUTOHOMCTPHHCCKIC | jyygpocTHbIe. YMEHIE KOHTPOJIMPOBATE IIPOLIECC U PE3YJILTAT YIeGHOM
TOXIECTBA .
108 7 CBOCTEa TPHIOHOMCTPHUCCKHX (yHKIMA MaTeMaTUYECKOHN JesITeIbHOCTH; CIIOCOOHOCTD K dMOITMOHAILHOMY
8 C 6 N2 1 BOCITPUSTHIO MaTeMaTUIECKUX 00BEKTOB, 3aa4, PeIIeHni,
109 aMmocrosTelbHasa padora Ne — C.p.
110 9 DopmyJibl IPUBEACHUS. ’
111 28 10 | DopMvIiL MONBCICHNS MeTanpeaMeTHble. Y MeHUEe YyCTAHABJIUBATH IPUIUHHO-CJI€ICTBEHHEIE
HEIes pMyII P A :
112 11 Chazb MEAITy (byYHKIEAMIE OTHOTO H TOTO JKC CBSI3U, CTPOUTH JIOTUYECKOE pacCysKIeHue, JeJaTh YMO3aKJIIUeHne
apryMeHTa (MHOYKTHUBHOE, JeIyKTUBHOE, 110 aHAJIOTHN) U BEIBOJbI; YMEHHE
113 12 Casi3b MeXy QYHKIHMSIMA OJHOTO M TOTO K€ | CO3/1aBaTh, IPUMEHATDH U peo0pa30BHIBATH 3HAKOBO CHMBOJIMUYECKIIE
apryMcHTa cpeacTBa, MOJIEJIHN M CXeMBI JJIsI YUeOHBIX 1 II03HABATeJIbHBIX 3a1ad.
114 29 13 [TpeoGpa3oBanue TPUTOHOMETPHUYECKUX
BBIPAYKCHU I
HEIes
115 14 | [IpeoOpa3oBanue TPUTOHOMETPUUECKUX
BBIPAYKCHU I
116 15 CamocTtosarenpHas pabora No22 C.p.
117 30 16 | Konmponvnasn paboma Ne6 K.p.
«Tpuzonomempuueckue HKYUU U Ux
Henens p . P Pynxy
ceolcmea
DJieMeHTbl KOMOMHATOPUKH U TeopuM BepositHocTel (15 yacoB)
118 1 [lepecTtanoBku IIpeameTrHbie. XapakTepru30BaTh YHCIOBBIE PAJIbI C IOMOIIBIO PA3IUYHBIX
119 30 2 TlepecTaHoBKH cpennnx. HaxonuTb BEpOSTHOCTH COOBITHI ITPU PAaBHOBO3MOYKHBIX HCXO0/1AX;
120 Henemt 3 PasMerienns peliaTh 3aa41 Ha BRIYMCIICHUE BEPOATHOCTEH ¢ IPUMEHEHHEM KOMOMHATOPUKH.
7] P HaxonuTte reoMmeTpruyeckue BEpOSATHOCTH.
121 A3MCITICHIA JInuHOCTHBIE. YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTb CBOU MBICIH B YCTHOU U
122 31 S Coueranust MUCHbMEHHOW peYH, TOHUMATh CMBIC] OCTaBJICHHOW 3a/1a4H, BEICTPAuBaTh
123 | semens | 6 Coueranus apryMEeHTalHUI0, MPUBOJIUTh IPUMEPHI U KOHTPIPUMEDPBI.
125 ) UacToTa u BEPOATHOCTS pOoOJIEMHOM CUTYallMK B APYTHX AUCIMILTAHAX, B OKPYKAIOIIEH KU3HU.
126 32 9 YacroTa 1 BEpOSTHOCTH
127 | menens | 10 CrnoxeHre BEpOsSTHOCTEH
128 11 | CnoxeHue BepOSITHOCTEH




129 12 YMHOXEHHE BEPOSITHOCTEH.
130 13 | YMHOXEHHE BEPOSITHOCTEH.
131 33 14 CamocrositenpHas pabora Ne24 C.p.
132 | "M 115 | Konmponvnas paboma Ne7 «Inemenmut K.p.
KoMOunamopuxu u meopuu
6eposamuocmeit)
Hrorosoe nosropenue (4 yacon)
133 YpaBHEHHUs, HEPABEHCTBA, CUCTEMBI YPABHEHUN U
HEPABEHCTB
134 TekcToBble 3a1a4n
34 7 6 9
135 Henens mozoeasn KOHmMpPoObHAA padoma 3a Kypc
Knacca.
136 Hmozosasn konmponvuaa paooma 3za Kypc 9 K.p.
Knacca.
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