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HOACHUTEJIBHASA 3ATIMCKA

PabGouas mporpamMmma mo anrebpe W HadayaM MaremaTtmdeckoro aHamm3a s 10-11
KJIACCOB  COCTaBJIEHA C  MHCIOJb30BaHUMEM MarepuanoB denepaJbHOrO  KOMIIOHEHTa
TOCYJJapCTBEHHOTO 00pa3oBaTeIbHOIO CTaHAapTa CpeaHero oodiero oOpa3zoBaHUs, Ha OCHOBE
npumMepHoit [Iporpammsbl cpeanero oOmiero oOpa3oBaHUsl MO MaTeMaTHKE, B COOTBETCTBUU C
yuebubiM 1tanoM HOVY «ConHeunasty W sBIIS€TCS 4acThlO OCHOBHOH 00pa3zoBaTeIbHOM
IIPOrpaMMBI.

Cpennee (monHOe) oOImee oOpa3oBaHME B COBPEMEHHBIX YCIOBUSX IPH3BAHO OOECHIECUYUTH
(YHKIIMOHATFHYIO TPAaMOTHOCTh W COIUANBHYIO aJanTaiyio OOyYaloIUXCcs Ha OCHOBE
MPHOOPETEHUSI UMH KOMITETEHTHOCTHOTO OTIBITAa B cpepe YUeHHUsI, TO3HAHUS, TPOPECCHOHATHLHO-
TPYJIOBOTO BBIOOpA, JTUYHOCTHOTO Pa3BUTHS, IIEHHOCTHBIX OPHEHTAIMil M CMBICIIOTBOPUYECTBA.
OTo TpemompesensieT HAIpPaBICHHOCTh Iejeld oO0ydeHHs Ha (OPMHpPOBAHHWE KOMIIETCHTHOW
JUYHOCTH, CIIOCOOHOW K J>KU3HENESATENIbHOCTH W CaMOOTMpEIENIeHHI0 B HH(OPMAIMOHHOM
oOI1ecTBe, SICHO MPEACTABISIONIEH CBOU MOTEHIIMAIBHBIE BO3MOXHOCTH, PECYPCHI U CHOCOOBI
peanu3anuy BHIOPAaHHOTO JKU3HEHHOTO MYTH.

JImyHOCTHOE pa3BUTHE IIKOJBHUKA ITPOMCXOAUT IYTEM BKIIFOYEHUS €r0 B PA3JIMYHBIE BHIIBI
LIEHHOCTHOH YeJI0BEYECKOU JIEATEIIbHOCTH yuéoa, MO3HAHUE, KOMMYHHUKAIIHUSI,
poeCCHOHATLHO-TPYIOBOM BBIOOpP, JMYHOCTHOE CaMOpPa3BHTHE, IEHHOCTHBIE OpPHUEHTAIUH,
MOUCK CMBICJIOB JKU3HEAeATEIbHOCTH. C 3THX MO3UIINIA 00yUeHre paccMaTpUBAETCsl KaK Mpoliece
OBIIQJICHUSI HE TOJIBKO ONMPEAEIEHHON CYMMOM 3HAHUUA U CHCTEMOW COOTBETCTBYIOIINX YMEHUHN U
HAaBBIKOB, HO M KOMIIETEHIIUSIMHU. JTO OIPEIEISIET Ueau 00yueHua anredpe U HadajlaM aHallu3a:

¢opmupoBaHHe MpeacTaBJIeHUH 0 MaTEeMAaTHKE KaK YHUBEPCAIHLHOM SI3bIKE HAYKH, CPEICTBE
MOJIETUPOBAHUS SIBJICHUH U MPOLECCOB, 00 UESX U METOJaX MaTeMaTHKU;

pa3BHTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHHUS, AITOPUTMUYECKOU
KyJIbTYPbl, KpHTUYHOCTH MBIIIJIEHUS! HA YPOBHE, HEOOXOAUMOM ISl 0OyUYEHHS B BBICIIEH IITKOJIE
10 COOTBETCTBYIOIIEH CIIEUATIbLHOCTH, B OyAyIIel mpodeccnoHaIbHOMN e TeIbHOCTH;
OBJIaJleHHe MAaTeMATHYeCKHMH 3HAHUSIMH UM YMEHHSIMH, HEOOXOJUMBIMH B IOBCEIHEBHOU
JKU3HU, N7 U3YYECHHsI IIKOJIbHBIX €CTeCTBEHHOHAYYHBIX TUCIUIUIMH Ha 0a30BOM YpOBHE, IS
MoJTy4deHuss oOpa3oBaHUs B 00JacTsIX, He TpeOyrommx yriayOJeHHOH MaTeMaTHYeCKOM
MO/ITOTOBKH;

BOCIIUTAHUE CPEJCTBAMH MaTeMaTHKU KYyJIbTYpbl JUYHOCTH: OTHOIIEHHS K MaTeMaTHKe Kak
yacTH OOIIeYeIOBEUECKON KYJIbTYpPhl: 3HAKOMCTBO C WCTOpPHEH pa3BUTHUS MaTeMAaTHKH,
HBOJIIOLIMEN MaTeMaTHUeCKUX UAeH, MOHMMAaHUs 3HAYUMOCTH MaTeMaTHKHU JJis OOLIECTBEHHOIO
mporpecca. co3/laHue yCIOBHM i YMEHHUS JIOTUYECKH OOOCHOBBIBAThH CYXJICHHS, BBIABUTATH
TUIOTE3bl U IOHUMATh HEOOXO0IUMOCTh UX IPOBEPKH;

co3/IaHHe YCJAOBHH TSI YMEHUS SICHO, TOYHO U IPaMOTHO BBIPa)KaTh CBOM MBICTH B YCTHOU U
MMMCbMEHHON peun;

¢gopmupoBaHHe yMeHHSl UCIOJIB30BaTh paA3IMYHbIE S3BIKM MAaTeMaTHUKH: CIIOBECHBIH,
CUMBOJIMYCCKUH, rpadIecKHii;

¢opmupoBaHue ymeHHsl CBOOOJHO TIEPEXOJUTh C SI3bIKAa HA SI3BIK JUIS WILTIOCTPAIIHU,
WHTEpIpEeTAINH, apTyMEHTAIlUU U JI0Ka3aTeIhCTRa;

co3/1aHHe YCJIOBHIl JJIs TUIOJOTBOPHOTO y4acTHsl B paboTe B TPYIINe; YMEHHS CAMOCTOSTEIHHO U
MOTHBUPOBAHHO OPraHU30BBIBATH CBOIO JESTEIbHOCTD.

B pamkax ykazaHHBIX cOJEpXaTeNbHBIX JIMHUN pelaroTcs CIeAyolme 3adauu
00yuenun:
npuodpereHHe 3HAHUI W YMEHHWIl [JI HCIOJB30BaHUS B IMPAKTHYECKOW JEATEILHOCTH U
MOBCEJIHEBHOM KU3HHU,



OCBOEHHE TI03HABATENHHBIX, PETYISTUBHBIX U KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX YYeOHBIX
JICUCTBUI;

CHCTEeMATH3ALUA CBEJICHUI O 4YHUCIIaX; W3YYECHHE HOBBIX BHJOB YHCJIOBBIX BBIPAKCHUU U
(GopMyJI; COBEpITICHCTBOBAaHWE TPAKTHYSCKUX HABBIKOB WM BBIYHCIUTEIBHON KYJIBTYPHI,
paciiupeHre ¥ COBEPIIEHCTBOBaHHWE anredpandyeckoro ammapara, c(GopMHUpOBAHHOTO B
OCHOBHOM IIIKOJIE, U €r0 TPUMEHEHHUE K PEIICHUI0 MAaTEMAaTUYECKUX U HEMAaTEMAaTUYECKUX 3a/aY;
pacmidpeHde W CHCTeMATH3anHs OOIMUX CBeJAeHW O (YHKIUAX, TOMOJHEHHE Kiacca
M3y9aeMbIX (QYHKIIWH, HJUTFOCTPAIUS ITHPOTHI TPAMEHEHUsT QYHKIAN SISl OTTACAHUS U U3YICHHUS
peabHbBIX 3aBUCUMOCTEN;

H3yYeHHe CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (GOpMHpOBaHHE YMEHHS IPUMEHSATH IOJydeHHBIC
3HAHUS JJIsI PELICHUS TPAKTUYECKUX 3a/1a4;

COBEPIIEHCTBOBAHHE HWHTC/UIGKTYaJIbHBIX W PEUEBBIX YMEHHHA TIyTeM oOoramieHus
MaTEMaTUYECKOTO A3bIKA, PA3BUTHS JIOTUYECKOTO MBILIJIEHUS;

3HAKOMCTBO C OCHOBHBIMH HJICAMHU M METOJJaMH MaTeMaTHIeCKOT'0 aHaIn3a.

2. O0mas xapakTepucTHKa y4eOHOro npeamMera

Kypc anrebpbr nu Hagan matematuyeckoro anaiam3a s 10-11 kimaccoB ckiaaasiBaeTcs U3
CIIEAYIONMX  COJIEpXKATEIbHBIX  KOMITOHEHTOB:  alreOphl, MaTeMaTH4YecKOro  aHaln3a,
KOMOWHATOPHKH W TEOPHU BEPOSITHOCTEH.

Kypc nHamenen Ha ¢opMUpoBaHHE MaTeMaTHUECKOTO amiiapara JJis pelleHus 3a1ad u3
MaTeMaTHKH, CMEXHBIX TMPEAMETOB, OKpYXalollel pealbHOCTH. S3BIK  aneebpvr U
MaAmemMamuyecko2o ananu3a nooyepKueaem 3Ha4€HUE MAaTEMAaTUKH KaK SI3bIKa JUISl TIOCTPOEHUS
MaTeMaTUYeCKUX MOJEIIeH, MPOIECCOB U SIBIIEHUN peaibHOro Mupa. O HO#M U3 OCHOBHBIX 3a]1a4
W3y4YEHUs MaTeMaTHUKH SIBIISIETCS pPa3BUTUE AITOPUTMUUYECKOTO MBIILIEHUS, HEOOXOJUMOrO, B
YaCTHOCTH, JUISI OCBOCHHS Kypca HWH(POPMATHKH; OBJIAJCHAE HABBIKAMH JeTyKTHBHBIX
paccyxaenuii. [IpeoOpa3oBanre CHMBOJIUYECKHX (POPM BHOCHT CBOW crienu(puyuecKuil BKIAJ B
pa3BuTHE BOOOpa)XEHHUs, CIMOCOOHOCTEH K MaTreMaTH4YeCKOMY TBOpYeCTBY. Jlpyroit BakHOM
3a/71a4ell M3y4YeHUsT MATEMATHKU SIBJISIETCS MOJyYE€HHE INKOJbHUKAMU KOHKPETHBIX 3HAaHUU O
(YHKIHSAX KaK BaXKHEWINed MareMaTH4ecKod MOJeNu Ui ONHCAaHWS ¥ WCCIIeIOBAHUS
pa3HOOOpa3HBIX  MpOIECCOB  (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX,  SKCIOHEHIIMAIbHBIX,
MEPUOUYECKUX U JAp.), A GOPMUPOBAHUS Y YUAITUXCS TIPEICTABICHHA O POJIM MAaTeMaTUKH B
Pa3sBUTHU IMBWIN3AIUN U KYJIBTYPbL. JDiemenmvl JN02UKU, KOMOUHAMOPUKY, CMAMUCTIUKU U
meopuu 6eposimHocmeri SBISIOTCS 00s3aTeIbHBIM KOMIIOHEHTOM IMIKOJBHOTO 00pa3oBaHMs,
YCIWJIMBAIOIIAM €ro MNPUKIAJHOE M MpaKTHUeCKOoe 3HaueHue. OJTOT MaTepuan HeoOXOIuM,
MIPEXJIe BCEro, Uit GOpMHUPOBaHUS (PYHKIIMOHAITEHOW TPAMOTHOCTH — YMEHHIH BOCIIPHHUMATH U
aHATM3UPOBaTh MH(POPMAIMIO, TPEJCTABICHHYIO B  pa3MYHBIX  (QopMax, TOHUMATH
BEPOSITHOCTHBIA XapaKTEp MHOTHX PEaIbHBIX 3aBUCUMOCTEW, IPOU3BOAUTH HPOCTEUIIHE
BEpOSITHOCTHBIE  pacueTel. M3yuenuwe ocnosé kombumamopuxu TO3BOJIUT  ydalleMycs
OCYIIIECTBIISITh PACCMOTPEHHUE CIIydaeB, EPeOOp M IOJACYET YKCIIA BAPUAHTOB, B TOM YHUCIE B
MPOCTENIINX NPUKIAAHBIX 3a1adax. [Ipy m3ydeHum cmamucmuxu u meopuu 6eposmuocmei
oOoramaroTcsi IpeJICTaBICHUsI O COBPEMEHHON KapTHMHE MHpa U METOJAaX €ro HMCCIEAO0BaHUS,
dopmupyeTcss TOHUMaHWE pOJIM CTAaTUCTHKH KaK WCTOYHWKA COIMAIBHO 3HAYAMOMU
nH(POpMAIINH, W 3aKJIaJIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIUICHUS. TakuM oOpa3oM, B X0Je
OCBOCHMS COJIepKaHUs Kypca, yJalluecs MOJy4aroT BO3MOXKHOCTB!



Pa3BuTh mpencTaBiieHMsT O YHWCIE€ W POJIA  BBIYMCICHHH B YEJIOBEYECKOW IPAKTHKE;
c(hOpMHUPOBATh MPAKTHYECKNE HABBIKA BBITOJIHCHUS YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTATBHBIX
BBIUMCIICHUI, PA3BUTh BBIYUCIUTEIBHYIO KYJIBTYDY;

OBnaseTh CHMBOJHMYECKHM  SI3BIKOM  aiureOphl, BBIpa0OTaTh  (QopMalbHO-OIEpATHBHBIC
anreOpanyeckue yMEHHSl M HAYYUThCS NPUMEHSTh HMX K pEHICHUI0O MaTeMaTUYecKuX U
HeMaTeMaTUYECKHUX 3a/a4;

M3yunth cBoiicTBa W TpaduKu OSIEMEHTApHBIX (QYHKIUH, HAy4YUTHhCS HCIIOJIb30BaTh
(yHKIIMOHATbHO-TpauecKne TPEJCTaBICHHUS JUISl ONWCAaHWS W aHaliu3a peallbHBIX
3aBUCUMOCTEN;

Pa3Buth mpocTpaHCTBEHHBIC MPEACTABICHUS M W300pa3uTeNIbHBIE YMEHHS, OCBOUTH OCHOBHBIC
(akThl U METO/BI MJIAHUMETPUH, TO3HAKOMUTHCS C MPOCTEUIIIMME TPOCTPAHCTBEHHBIMH TEJIaMU
U UX CBOMCTBaMHU;

[ToxyunTe mnpencTaBieHUsT O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpPE H O
pa3UUHBIX CcHoco0ax MX H3y4YeHHs, 00 OCOOCHHOCTSX BBIBOJIOB W TIPOTHO30B, HOCSIIUX
BEPOATHOCTHBIN XapakTep;

Pa3Buth normveckoe MBIIIJICHHE W peYh — YMEHHS JIOTUYECKH OOOCHOBBIBATH CYIKIICHHSI,
IPOBOJIUTH  HECJIOKHBIE  CUCTEMATH3AlMU, IPUBOJAUTH MPUMEPBI U  KOHTPIPUMEDBL,
HCII0JIB30BaTh Pa3jIMYHbIC I36IKA MAaTEMATHKH (CIIOBECHBINA, CAMBOJIMUSCKUN, TpadUUeCKuil) AIIs
WUTIOCTPALIMU, UHTEPIIPETALNHI, apTYMEHTAlMU U I0KA3aTeJIbCTBA.

3. MecTo y4eOHOro npeaMeTa B y4eOHOM IJIaHe

Hacrosmmas mporpamma paccuntana Ha JBa roja o0ydeHus 1mo 34 yueOHBIX HeeH.
10 xmacc - Ha 102 yaca B rof (3 vaca B HEACNIO);
11 xmacc - na 102 waca B rox (3 vaca B Henenio).

4. JIu4HOCTHBIE, MeTanpeMeTHbIe U MpeAMeTHbIe Pe3yJbTaThl
OCBOCHHUS YyU4eOHOro npeamera «AJiredOpa H Ha4ajaa MaTeMaTHYeCKOro
aHaJIH32)»

JInuHoCTHBIE, MeTanpeIMeTHbIEe H MpeAMeTHbIe Pe3yJIbTAThI 0CBOCHHUSI Kypca
MATeMATHKH:

- pa3BuTHe Yy OOydYaroIuxcs CIOCOOHOCTH K CaMOIIO3HAHMIO, CaMOPA3BUTHIO U
CaMOOTIpeIeIICHUIO;

- (opMHpOBaHWE IJIMYHOCTHBIX IIEHHOCTHO-CMBICIIOBBIX OPHEHTHPOB W YCTaHOBOK,
CHCTEMBI 3HAYMMBIX CONMATBHBIX U MEKITHYHOCTHBIX OTHOIICHHUH, TMIHOCTHBIX, PETYISTHBHBIX,
MO3HABATEIbHBIX, KOMMYHUKATUBHBIX YHUBEPCAIBHBIX YYEOHBIX NEHCTBHN, CIIOCOOHOCTH WX
WCIIOJIb30BaHUS B yUeOHOU, TO3HABATELHOM U COIIMATLHOM MPAKTUKE;

- (opMupoBaHWE YMEHHI CAaMOCTOSITELHOTO IJIAHWUPOBAHUS U OCYIIECTBICHUS Y4eOHOM
JESTeIbHOCTH W OpraHM3alii y4eOHOro COTPYJHUYECTBA C TMeJaroraMd M CBEPCTHHKAMH,
MIOCTPOCHUSI HHIUBUIYaTHFHOT0 00pa30BaTeIbHOTO MapIIpyTa;

- pemieHWe 3ama4d  OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEIHHOTO pa3BUTHS
0o0ydJaromuxcs;

- moBbimeHne 3G (PEeKTHBHOCTH YCBOSHHS 0OYUYArOIIMMUCS 3HAHWN W yUeOHBIX JIeHCTBHH,
(dopMHUpOBaHWE HAYYHOTO THIA MBIIUIICHUS, KOMIIETEHTHOCTEH B IPEIMETHBIX O00JIacTsX,
yueOHO-HCCIIeI0BATENIbCKOM, TPOSKTHON U COLUATBHOM eI TeTbHOCTH;



- CO3JaHWe YCIOBHW JUISI WHTETPAlMA YPOUYHBIX H BHEYPOUHBIX (OpM y4eOHO-
HCCIIE0BATENIbCKON M IPOEKTHOU JIEATETbHOCTH OOyYaIOMIMXCsl, a TAKKE UX CAMOCTOSITEIHHOM
paboThI O MOATOTOBKE U 3allIUTEe UHIUBUAYATbHBIX IPOEKTOB;

- (opMupoBaHWE HABBIKOB Yy4YacTHSi B pa3IWuYHBIX (opmax opranuzanuu y4deOHO-
WCCIIEeIOBATENICKON M MIPOEKTHOM JesSTeIbHOCTH (TBOpUYECKHE KOHKYPCHI, HaydyHbIe OOIecTBa,
HAy4YHO-TIPAaKTHYECKHE  KOH(EpeHIIMW, OJIMMIMAIbLL, HAWOHAJIBHBIE  00pa3oBaTeIbHEIC
MporpaMMbl U Jpyrue (QOpMbl), BO3MOXKHOCTH IOJIyUYEHHUS! MPaKTUKO-OPHEHTHPOBAHHOIO
pe3ynbrara;

- INPaKTUYECKYI0 HANpaBJICHHOCTh IPOBOJUMBIX HCCIECJOBAHUM ¥ WHIAUBUAYAIbHBIX
MIPOEKTOB;

- BO3MOXHOCTh TMPAKTHYECKOTO HCIOJIb30BaHUS MPUOOPETEHHBIX  OOYYarOIIHMMHUCS
KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB II€JI€TI0JIaraHusl, IJIaHUPOBAHUS M CAMOKOHTPOJIS;

- TOATOTOBKY K OCO3HAHHOMY BBHIOODPY JalibHEHIero oOpa3oBaHus U MpodhecCHOHATLHOM
JIeSTeTbHOCTH.

Jluynocmuulie pe3yn1vmamsl NPEIONATalOT CHOPMUPOBAHHOCTD:
- CIOCOOHOCTH K CAMOTIO3HAHHIO, CAMOPA3BUTHIO W CAMOOIIPEIEIICHUIO;

- JIMYHOCTHBIX [IEHHOCTHO-CMBICIIOBBIX OPUEHTHUPOB U YCTAHOBOK, CUCTEMBI 3HAYMMBIX
COLMAIIBHBIX U MEKJIMYHOCTHBIX OTHOIIEHUM, TNYHOCTHBIX, PETYJISITUBHBIX, TI03HABATEIIbHBIX,
KOMMYHHUKATUBHBIX YHUBEPCAIBHBIX YUeOHBIX AEUCTBUN, CIOCOOHOCTH UX MCIIOIH30BAHUS B
y4eOHOM, TO3HABATEIbHON U COITMABHON MPAKTHKE;

- YMEHHH caMOCTOSITEIbHOTO IUIAHUPOBAHUSI U OCYIIIECTBIECHUS! YUeOHOH eITeIbHOCTU U
OpraHu3aIy y4eOHOro COTPYAHUYECTBA C MEearoraMy U CBEPCTHUKAMHU, TOCTPOCHUS
WHJIMBUIyaIbHOTO 00pa30BaTeIbHOTO MapIIpyTa;

- YMEHHH perieHus 3a/1a4 00ImeKyIbTYPHOTO, IMYHOCTHOTO U MI03HABATEILHOTO Pa3BUTHS
o0yyJaromuxcsi;

-OTBETCTBEHHOTO OTHOIIEHUS K YYEHHWIO, TOTOBHOCTh M CIOCOOHOCTh OOYyYaroImuxcs K
caMopeaTn3alii U caMooOpa30BaHUIO Ha OCHOBE Pa3BUTONW MOTHBAIMU YUeOHOH JesITeIbHOCTH
U JHMYHOCTHOTO CMBICIA H3Y4YEeHUSI MaTeMaTHUKH, 3aWHTEPECOBAHHOCTh B MPUOOpPETEHUH WU
pacuIMpeHn MaTeMaTU4YeCKHX 3HaHUH U CHOCO0OB JIEHCTBHI, OCO3HAHHOCTH MOCTPOCHHS
WHAWBUYaIbHOM 00pa30BaTebHOM TPaeKTOPUH;

-1I€JIOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HAYKU U
OOILIECTBEHHON ITPAKTUKH.

- JIOTUYECKOTO MBIIUICHUS: KPUTHYHOCTH (YMEHHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIC
BBICKa3bIBaHUs), KPEATHBHOCTH (COOCTBEHHAs apryMEHTAIlMsl, OIPOBEPXKCHHUsS, IMOCTaHOBKA
3a7a4, (POpMYIUPOBKA MTPOOIIEM, HCCIIETOBATEILCKUI MTPOSKT U JIp.).

M emanpe@memu ble pe3yjibmamal IIPCAIIOIararoT C(l)OpMI/IpOBaHHOCTB:



- CIIOCOOHOCTH CaMOCTOSITEJILHO CTaBHTh e yqe6H0171 M HCCIIEI0BATENbCKOM JCATCIIBHOCTH,
IUIaHUPOBATh, OCYHICCTBIIATHL, KOHTPOJHUPOBATHL U  ONCHUBATH yLIe6HBIe JCUCTBUS B
COOTBETCTBUH C IIOCTABJIICHHOM 3aJ1a4eil U YCIIOBUSMHA €€ BBIIIOJTHCHUA,

- YMEHUS CaMOCTOSITENILHO IUIAHUPOBATH AJIbTEPHATUBHBIE ITYTH JOCTH)KEHHUS LIE€I€H, 0CO3HAHHO
BbIOMpaTh Hanbosee 3 PeKTUBHBIE CIIOCOOBI peIIeHUs YUeOHBIX U T03HABATENILHBIX 3a/1a4;

- YMEHHMSI HaXOUTh HEOOXOAUMYIO HH(POPMAIINIO B PA3IMYHBIX UCTOYHUKAX (B CIPaBOYHUKAX,
nuTepatype, MHTepHeTe), TpencTaBiIsITh HHPOPMAIMIO B pa3nudyHod ¢opMe (CIOBECHOM,
TaONU4YHOU, TrpaduyuecKkod, CHUMBOJMYECKOH), o00OpabaThiBaTh, XpaHUTh U I[epelaBaTh
nH(}OpMAaIIHIO B COOTBETCTBUU C TIO3HABATENLHBIMH UM KOMMYHUKATUBHBIMU 331a4aMU;

-BJIaICHUA I[MpUEMaMH  YMCTBCHHBIX JCHUCTBUM: OIIPpCACIICHUA HOHHTHﬁ, 0606H_[€HI/I$I,
YCTAHOBJICHHU A aHaHOFHﬁ, KHaCCI/I(bHKaLII/IH Ha OCHOBE CaMOCTOATCIIbHOI'O BBIGOpa OCHOBaHUH M
KpUTCPUCB, YCTAHOBJICHUA POJOBHUIAOBBIX U IMPUIUHHO-CIICACTBCHHBIX CBZSGﬁ, IMOCTPOCHUMA
YMO33,KJ'IIOHCHI/II7I HHAYKTUBHOTO, ACAYKTUBHOI'O XapaKTCpa NUJIK 110 aHAJIOTUHU;

-YMCHUS OPraHUu30BbIBATHL COBMCCTHYIO yqe6Hyro ACATCIIbBHOCTD C YUHUTCIICEM U CBECPCTHUKAMU:
OIpCACIIAThL HCJIU, pPaclupelaciisiTb (I)YHK]_[I/II/I, B3aUMOJCUCTBOBAaTh B T pynre, BbIIBUTATH
THUIIOTE3bl, HAXOJUTH PCHICHUC HpO6JIeMBI, pa3pcuarb KOH(I)JII/IKTBI Ha OCHOBC COIJIaCOBaHU
IIO3UMIHUHU U YUCTAa HHTCPECOB, apr'yMCHTHUPOBATH U OTCTaMBAaTH CBOC MHCHHUC.

Ilpeomemmuboie pe3ybmamepl peNIoNaraloT COPMHPOBAHHOCTD:

- TpeICTaBJICHHA O HEOOXOIAMMOCTH JO0Ka3aTeNbCTB MpHU OOOCHOBAHMH MaTeMaTHYEeCKUX
YTBEPKJICHUH U POJIM AKCHOMATUKH B TPOBEJICHUH JIETYKTUBHBIX PACCYXKICHUM;

- TOHATHIHOTO ammapara 0 OCHOBHBIM pa3zjiejlaM Kypca MaTeMaTUKHU; 3HAaHHU OCHOBHBIX
TeopeM, (GOpMYJT W YMEHHUS HX MPHMEHSTH, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAaXOJHTH
HeCTaHJIapTHBIEC CITOCOOBI PeIeHUs 3a1a9;

- YMEHUHM MOJEIMPOBATh pPEAJbHBIE CUTyalldH, HCCIEN0BATh ITOCTPOEHHBIE MOJIEIH,
WHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yJIbTaT;

- MpeJcTaBlIeHUNA OO0 OCHOBHBIX IMOHATHSX MATEMAaTHYECKOTO aHaliW3a M HUX CBOMCTBAX,
BIIQJICHHE YMEHHUEM XapaKTepu30BaTh NoBeleHWE (YHKIUN, HCIOJB30BaHUE MOJTYYeHHBIX
3HAHWU ISl OTMCAHWS W aHAIIA3a PEATBHBIX 3aBUCUMOCTEN;

- BIIQJICHHE YMEHHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJEJIEH IO YCIOBHIO 3aJadydl H
BBIYHCIICHUS BEPOSTHOCTH HACTYIUICHUS COOBITHH, B TOM YHCJIE C IPHMEHEHHEM (OopMyIT
KOMOWHATOPUKA W OCHOBHBIX TEOPEM TEOPHH BEpPOSTHOCTEH; WCCIIEeIOBAaHUS CIydalHbBIX
BEJIMYMH 10 UX PACIIPEICITICHUIO

- c(hOpPMHUPOBAHHOCTh HABBIKOB YYacTHs B Pa3IUYHBIX (opMax opraHuzanuud y4eOHO-
WCCIIEeIOBATENIbCKONH M TIPOEKTHOM JesTebHOCTH (TBOpUYECKHE KOHKYPCHI, HAydyHbIe OOIecTBa,
HAy4YHO-TIPAKTUYECKHEe  KOH(EPEHIMH, OJUMIHNAAbI, HAIMOHAIbHBIE  O0pa3oBaTeIbHBIC
MIPOrpaMMEI B IpyTHe (HhOPMBI)

- K OCO3HaHHOMY BBIOOpPY JaJIbHEWINero oOpa3oBaHWsS ®  NPO(EeCcCHOHATBLHOM
JIeSITETLHOCTH.

5. Coaep:xanue yuyeOHOro npeamera.



B ocHoBe COJZCpIKaHUA o6yquI/m MaTeMaTUKE JICKUT OBJAJCHUC YYalllUMHCA
CJICAyrOIuMHu BUAaMHU KOMIICTCHIIWM HpeI[MeTHOfI, KOMMYHHKaTHBHOﬁ, opr AHU3ALUOHHON M
06LH€KYJ'IBTypHOI7I. B coorBercTBHM ¢ 3THMU BHUJAMH KOMIIETCHIIMM BBIACICHBI TIJIABHBIC
COJACPIKATCIIbHO-IICJICBLIC HAIIPABJICHUA (J'[I/IHI/II/I) Pa3BUTHA yUalUXCA CpEACTBAMHU IMPEAMCTA
«Marematukay.

5.1 llpeaMeTHAsT KOMIIETEHIMSI

[lon mpeaMeTHON KOMMETEHIHEW TMOHUMAETCS OCBEJOMIEHHOCTh IMKOJIHHUKOB O
CHUCTEME OCHOBHBIX MaTeMaTUYEeCKUX IpeACTaBICHUN U OBIAJCHHE UMHU HEOOXOJUMBIMU
peIMeTHBIMU yMeHUsMH. DopmupyroTcst ciefyromue oOpa3yloliue 3Ty KOMIIETEHIIUIO
MPEJICTABJICHUS: O MaTEeMAaTHYECKOM S3bIKe KaK CpEeJICTBE BBIPAXKECHHS] MaTeMaTHYeCKUX
3aKOHOB, 3aKOHOMEpPHOCTEH H T.A.;, O MaTeMaTHYeCKOM MOJEITUPOBAHUM KaK OJHOM W3
BOXHBIX METOJOB TMO3HaHMS Mupa. DopmupyroTcs cieayoomue oOpa3yromme 3Ty
KOMIIETEHITMIO YMEHUS: CO3/1aBaTh MPOCTEUINNE MaTeMaTHYeCKie MOJIeTu, paboTaTh ¢ HUMH
U MHTEPIPETUPOBATH MOJIyY€HHbIE PEe3yJIbTaThl; MIPHOOPETaTh U CUCTEMATU3UPOBATh 3HAHMUS
0 crioco0ax petieHns] MaTeMaTHYecKuX 3a/1a4, a TaK)Ke MIPUMEHSITh 9TH 3HAHUS U YMEHUS JUIs
pelIeHrss MHOTUX JKU3HEHHBIX 3a/1a4.

5.2 KoMMyHHKaTHBHAsI KOMIIETeHIINS

[Tor KOMMYHUKAaTUBHOW KOMITETEHIMEH TOHUMAaeTCsl chOPMUPOBAHHOCTh YMEHUS SICHO U
YETKO M3JIaraTh CBOM MBICIIH, CTPOUTH apryMEHTHPOBAHHBIE PACCYKIEHUS, BECTH JHUAJIOT,
BOCIIPUHUMAsI TOUKY 3pEHHsI coOeceTHUKAa U B TO K€ BpeMs MOJBepras e€ KPUTHUYECKOMY
aHanMM3y, OTCTaWBaTh (MPU HEOOXOAMMOCTH) CBOIO TOUYKY 3PEHHsI, BBICTpAWBas CHUCTEMY
aprymeHTanuu. @opMUpYyIOTCsS 00pa3yIoNIie 3Ty KOMIIETCHIIMIO YMEHHS, a TaKkke yMEHUS
U3BIIEKaTh WHGOPMAIMIO W3 pa3HOr0 pojJa HWCTOYHHKOB, TIpeoOpa3oBbIBas €€ TpHu
HEOOXOMMOCTH B JIpyrue (PopMbI (TEKCTHI, TAOJIUIIBI, CXEMBI U T.JI.).

5.3 OpraHu3anmoHHasi KOMIIETEHIHSI.

[Tox opranu3zanoHHONW KOMIIETEHIIMEH MOHUMAeTcsl CPOPMUPOBAHHOCTh YMEHUS
CaMOCTOSITETbHO HAXOJIUTh W MPUCBAUBATh HEOOXOJMMEBIE YyYallUMCS HOBBIE 3HAHUSL
QopmupyroTcst  cienyromue o0pa3yione 3Ty KOMIETEHIIMI0 YMEHHS: CaMOCTOSTEIHHO
CTaBUTHh Y4eOHYIO 3ajady (Ienb), pa30omBaTh €€ Ha COCTaBHBIC YacCTH, Ha KOTOPBIX OyIeT
OCHOBBIBAThCSI TIpOIIECC €€ pelIeHUs, AaHATM3UpOBaTh pe3yNbTaT JIeHCTBHS, BBISBISATH
JIOTTYIIIEHHBIE OMMOKY U HETOYHOCTH, HCIIPABIISITh UX U MPEACTABIATH MOJIYYSHHBIH pe3yIbTar
B (hopme, JTeTKO TOCTYITHOM 711 BOCIIPUSTHS IPYTUX JTFOICH.

5.4 O0meKkyJIbTypHAsi KOMIIETeHIHSI.

[lox oOmEeKyIbTypHOH KOMIETEHIMEH MOHUMAETCS] OCBEIOMIIEHHOCTh LIKOJIBHHUKOB O
MaTeMaTHKe KaK 3JIEMEHTE O0IIEYeIOBEYEeCKON KyJIbTYpPBl, €€ MECTE B CUCTEME JPYTUX HAyK,
a Takxke e€ PO B PAa3BUTUHU IPEJCTABICHUN YeIOBEUECTBA O IIEJIOCTHON KapTHHE MUpa.
OopMHUpyIOTCS clleyommue o0pa3yroue 3Ty KOMIIETEHIUIO MpeJICTaBlIeHUs: 00 YpOBHE
pa3BUTHS MaTeMaTUKH Ha pPa3HbBIX HCTOPHUYECKHMX JTamlax; O BBICOKOM IpaKTHUECKOi
3HAYUMOCTH MAaTeMAaTUKH C TOYKU 3PEHHS CO3JaHMsI U PAa3BUTHUS MATepUAIbHON KYJIbTYpHI



YeII0OBEUeCTBa, a TAaKXKe O BAYKHOM POJM MAaTEMaTHKH C TOYKH 3peHHs GOPMUPOBAHUH TaKMX
BOKHEUIIUX 4YEePT JIMYHOCTH, KAaK HE3aBUCUMOCTh M KPUTHYHOCTHh MBIIUJIEHUS, BOJS U
HAaCTONYMBOCTH B JOCTUIKEHUU LIETH U JIp.

Conep:xkanue yueOHoro kypea B 10 kiaacce.

IloBTOpenue kypca 9 kiaacca (4 yaca)
YupolieHre pallMOHAIBHBIX BbIpakeHUW. Pemenne ypaBHeHUN U ux cucteMm. Pemenue
HEPaBEHCTB U UX CHCTEM.

YucaoBbie pyHkmum (S 4acon)
Onpenenenue GyHKIUY, cIOCOOHI ee 3a1anusl, cBoiicTBa QyHkimid. OOpaTHas QpyHKIuUS.

Tpuronomerpu4yeckue pyHkuuu (23 yaca)

YucnoBast OKpy HOCTb. [[nMMHA Ayru eaAMHUYHON OKpyx)HOCTH UuciioBas OKpy>KHOCTbh Ha
KOOpJAMHATHON IuIocKkocTH. CuHyc M KocuHyc. TaHreHc m koraHreHc. TpHUroHOMeTpHuYecKHe
(YHKIIMA YUCIIOBOTO apryMeHTa. TpuroHomerpwueckue (GYHKIHHA YTIOBOTO apryMeHTa.
®opmynsl npuBeneHuss. OyHknus y = sin x, e€ cBoiicTBa u rpadpuk. OyHKIUSA y = sin X, eé
cBoiicTBa W rpaduk. OyHKIUA y = cos x, e€ cBoiicTBa U rpaduk. Ileproaumanocts GyHKIIHI
y =sin x u y = cos x. I'papux ¢ynknuu y = kf(x). I'papux ¢yaxmuu y = f(kx). I'paduk
rapMoHUYecKoro kojeOanus. yHkuus y =1g X, y = clg X, UX CBOMCTBA U rpauKH.

Tpuronomerpu4deckue ypapHenusi (14 gacos)

[lepBrle mnpencTaBiieHUs O PEIIEHUU IPOCTEHINNX TPUTOHOMETPUUECKUX YpPaBHEHUH.
APKKOCHHYC W pEIICHHE YpaBHEHHS €OS X = . APKCUHYC W pEIICHUE YpaBHEHHS Sin X = da.
ApKTaHI€HC U pElIeHUE YPaBHEHHUS fg X = d. APKKOTAHI€HC U PEIICHHUE ypABHEHU CIg X = a.
[Ipocreiiimme TpuroHOMeTpudecKne ypaBHEHHs. J[Ba MeTona pelneHus TPUTOHOMETPHUYECKUX
ypaBHEHHUI: BBEJICHWEC HOBOW IEpEeMEHHOH W pasliokeHue Ha MHOXHuTenn. OIHOPOIHBIE
YpaBHEHUS.

IIpeoOpa3oBaHusi TPUrOHOMETPUYECKUX BbhIpaxeHuii (11 gacos)

CuHyc M KOocHMHYC CyMMBbl apryMeHToB. CHHYC M KOCHHYC pa3HOCTH apryMEHTOB.
®opmynel ABOHHOro aprymeHTta. @opmysbl NOHMXKEHHS creneHu. lIpeoOpazoBaHue cymm
TPUTrOHOMETpUUYEeCKMX  (QYHKIMA B  mpousBeneHue. llpeoOpa3oBanme  mpowusBesleHHMA
TPUTOHOMETPUUYECKHUX (PYHKIUH B CyMMY.

IMpousBoauas ( 29 yacoB)

OnpeneneHne YUCIOBOM IOCIENIOBAaTEIbBHOCTH M crnocoObl ee 3amaHus. CBoiicTBa
YHCJIOBBIX TOCTIEI0BATEIbHOCTEH.

Omnpenenenue npenena IIOCJIEZIOBATEILHOCTH. CpoiicTBa CXOJSAIIMNXCS
noclefioBareabHoCcTel. Bhruncienne mnpenenoB mocienoBaTesnbHOcTe. Cymma OecKOHEYHOH
TFEOMETPUUECKOH IPOTPECCUH.

[Ipenen ¢yukmuun Ha OeckoHeuHnoctH. [Ipenen ¢ynknmm B Touke. Ilpupamenue
aprymenTa. [Ipuparienue GyHkuuu.

3amaun, NpUBOJAIINE K MOHATUIO MPOU3BOJHONW. OmpeneieHne Npou3BOIHON. AITOpUTM
oTbIcKaHUs TNpou3BoAHOH. Dopmynsl auddepennuposanus. IlpaBuna mauddepenuupoBanms.
[lonstne mnpom3BogHOW n-ro mopsaka. JuddepeHmupoBaHne  CIOXKHOW — QYHKITUH.
JluddepennmpoBanue odpaTHO QyHKITUH.



VYpaBHenune kacartelbHOW K rpaduky (QyHKIMH. AJTOPUTM COCTaBIICHUS YypaBHEHUS
KacareJIbHOU K rpaduky GyHKIUHN y = f(X).

[IpumeneHne TPOU3BOIHON MMl JIOKa3aTelhCTBA TOXKIECTB M HepaBeHCTB. llocTpoeHue
rpa¢pukoB ¢yHKnui. [IpuMeHeHne MPOU3BOIHOMN ST OTHICKAHUS HAMOOJBIINX ¥ HAUMEHBIINX
3HAUEHUH BEIMYUH.

0O6o6marwmee nmosropenue (16 yacon)

Conep:xkanue yue6Horo kypea B 11 kiacce.

IToBTOpenue kypca 10 kiacca. (4 gaca)
Tpuronomerpudeckne ¢QyHKIMM W ypaBHeHHs. [IpeoOpa3zoBaHWe TPUTOHOMETPHUECKUX

BoIpakeHui. [IponsBoaHasl.

Crenenu u kopau. Crenenublie pyHknun. (20 yacon)

[ToHATHe KOpHS M-O# CTeNeHW W3 JeiicTBUTeNbHOrO uncna. ®ymkmmm y = /X, X cBoiicTa
n rpaduku. CpoiicTBa KOpHs m-oi crereHu. [IpeoOpa3oBaHMe BBIpAXCHHM, COJIEPIKAIIX
paaukanel. CTeneHb ¢ pallMOHAIBHBIM IOKa3aTelleM U ee cBoicTBa. lloHsitme o cremenu c
NEeHCTBUTENbHBIM TOKa3aTesneM. CBolicTBa CTENEHU C JIEHCTBUTENBHBIM IOKa3aTeJIeM.
CreneHHsble ¢byHKIUY, 150:¢ CBOMCTBA u rpad UK.

IHoka3aTenbHasi 1 Jorapupmmyeckas pynkoun (29 yacon)

[TokazatenbHast GyHKIMSI, €€ cBoiicTBa U rpaduk. [loka3arenpHbIe ypaBHEHHUS.

[Toka3arenpHble HepaBeHcTBA. [loHATHE JorapudMa. Jlorapudmudeckass GyHKIms, e€ cBOWCTBA
u rpapuk. CpoiictBa mnorapudma. OcHOBHOe norapudmudeckoe ToxaecTBO. Jlorapupm
MPOU3BEJICHASI, YaCTHOTO, CTEMEHW; IIepexoJ K HOBOMY OCHOBAHHIO. JIeCATWYHBIN W
HaATYpaJIbHBIN JorapudMmbl, urcio e. [Ipeodpa3oBaHusl TPOCTEUIIMX BBIPAXKEHUMN, BKITFOYAFOIINX
apu(MeTHUECKUE OTepallii, a Tak)Xe OIepali0 BO3BEJCHHUS B CTENEHb W OIEPAIUIO
JorapuPpMUPOBAHHUS.

Jlorapudmudeckne ypaBHeHus. Jlorapupmudeckue HepaBeHCTBa. JluddepeHnnpoBanue
MoKa3aTeNbHON U JJorapuGpMUUecKor (GyHKIIHUH.

IlepBooOpa3nasi u uHTerpaJ. (9 yacon)
[lepBooOpa3nast. 3agaun, MPUBOISINUE K ONPEACTICHHIO OTPECTICHHOTO HHTETpaJia.
Omnpenenennplit nHTErpa. Berancnenue miomasnei miockux duryp.

JJIeMeHTbI MATEMATHYECKOIl CTATHCTHKH, KOMOWHATOPHKH M TEOPHH BepOSITHOCTET

(10 gacoB).

Craructudeckast oOpaboTka naHHBIX. [Ipocteiimme BeposiTHocTHBIE 3amaun. CoueTaHuWs U
pasmemenns. Dopmyna 6maoma Hetotona. Ciydaiinble COOBITHS U UX BEPOSTHOCTH.

YpaBHeHnusi u HepaBeHcTBa. CHcTeMBbI YpaBHeHHIl 1 HepaBeHCTB. (14 yacoB)
PaBHOCMIIBHOCTh ypaBHEHHH, HEpaBEHCTB, cucTeM. OOIIue MeTO/Abl pelleHUs YpaBHEHHI.
Pemienne HepaBeHCTB ¢ OJIHOM MTepEMEHHON. Y paBHEHUSI U HEPABEHCTBA C IByMsI IEPEMEHHBIMH.
Cucrema ypaBHeHUI. Y paBHEHHS 1 HEPABEHCTBA C [TapaMeTpamH.

O6o6marwmee mopropenue. (16 yacos).

6. TemaTuueckoe IJIAaHUpPpOBaHHE

10 xmace (102 gaca)

OcHogHoe XapakTepucTHKA OCHOBHBIX BHIOB Y4eOHOI




coaepkanue
mo TeMmam

ACATECJIBHOCTH

(Ha ypoBHe y4eOHBIX AeHCTBHIA)

IloBTOpEeHue Kypca aaredpsl 9 kiacca (4 gaca)

1. IloBTOopenwme

Yucaosblie pyHKuuu (S yacoB)

2. Ompenenenne QGyHKITHH,
CIOCcOObI €€ 3aJaHusl,
cBoiicTBa pynkiuit. O6parHas
(GyHKIHAS.

®opMyIHpPOBATH OIIPEICIICHUS HanOOJIBIIETO "
HaWMEHBITIETO 3HAUCHUH (QYHKIHMH, YETHOM W HEUETHOM
(YHKIIUH, TeOopeMbl O CBOWCTBaX TrpauKOB YETHBIX W
Heu€THRIX  ¢QyHknui. Haxoauth
HauMeHbIlee 3HaueHUs (YHKIUM Ha MHOXECTBE MO €&
rpadpuxy. UceaenoBaTs (yHKIHIO, 33JaHHYIO0 (HOPMYIIOH,
Ha u€THOCTh. CTpomTh TpaQuKu (QYHKIHHA, HCIONB3YS
YETHOCTh WJIM HEUETHOCTh. BBIMOJIHATH reOMeTpHUYecKre
nmpeoOpa3oBaHuss TpapuKoOB  (PYHKIIHIA,
napasuieIbHBIMA TIepEeHOCAMHU, PACTSKEHUSMH, CKATASIMU H
CHMMETPHSIMHU, OTHOCUTEIFHO KOOPIMHATHBIX OCEH.

®opMyIHpOBATH OTIpeNiIIeHHe  00paTUMON  (PYHKITHH.
PacmoznaBate oOpatuMyro QyHKIHIO 10 €€ rpaduky.

HanOoOJbIlleE U

CBsJA3aHHBIE C

YcraHnaBnuBarh 00paTUMOCTh byHKIUN
.DopmynupoBaTh ONpeeIeHIe B3aUMHO 0o0OpaTHBIX
¢ynkuuii. IlpoBepsiTh, SBISIOTCS JHM JBE JaHHBIE

(YHKIIMA  B3aUMHO oOpaTHBIMH. HaXxoawTh 0OpaTHYIO
¢yHKIMIO K JaHHOW oOpatmmoit ¢yHkiuu. Ilo rpaduky
JTaHHOU (PYHKITUU CTPOUTH rpaduk oOpaTHOW QYyHKINH.

Tpuronomerpudeckne pynkmun (23 gaca)

3. UwucnoBas OKpYKHOCTb.

Jnna JIyTU €IMHAYHON
OKPYKHOCTH.

Uucnosas OKPYHOCTb Ha
KOOpJIMHATHOU TI0cKoCTH. CHHYC
1 KOCHHYC.

Tanrenc u KOTaHTE€HC.
Tpuronomerpuueckue  (yHKIIUU
YHCJIOBOTO apryMeHTa.
Tpuronomerpuueckue  (yHKIIUU

YTJIOBOTO apryMeHTa.
®opmyibl nipuBeAeHUs. DyHKIUS
y=sin x, ee CBoWcTBa U TpauK.

DyHKIMA y=cos X, €€ CBOWCTBa U
rpaduk. [TeproauaHOCTH
byHKIII y=sin x, y=cos X.
[Toctpoenne rtpaduka ¢GyHKIUI

®opMy.THpPOBATH ONpEIeICHNE PAAUaHHONW MEPHI yIia.
HaxoanTts paguanHyio Mepy yria 1o ero rpajaycHoil Mepe
U TPAIyCHYIO MEpy yIJIa 110 €T paJnaHHOi Mepe.
Borancaste JUTIHBI TyT OKPY>KHOCTEH.
@ opmMyIHPOBATH OIPE/ICIICHUS KOCHHYCa, CHHYCa,
TaHTeHCa W KOTAHTeHca yIiia OBOPOTa.

BoisicHAT,  3HaK = 3HAYEHMH  TPUTOHOMETPUUECKUX
GyHKIMHA. YHOpomaTrh TPUTOHOMETPHUECKHE BBIPaKEHHUS,
UCHOJB3ys CBOMCTBA YETHOCTH TPUTOHOMETPHUYECKUX
GyHKIUH.

®opmyIHpPOBATH OIPE/ICIICHHS MTEPUOTMUECKOI (YHKIHH,
e€ TJIaBHOI0 IIepuoaa.

YopomaTthk TPUTOHOMETPUYECKHE BBIPAKEHUS, HCHOIB3YS
CBOMCTBA MEPHOANIHOCTH TPUTOHOMETPHUIECKUAX (DYHKITHH.
OnuchIBaTH CBOWCTBA TPUTOHOMETPHUCCKUAX (PYHKITHIA.
Crpouts rpadpuku (QyHKIUH Ha OCHOBE TIpadHUKOB
YeThIpEX OCHOBHBIX TPUTOHOMETPUYECKHX  (YHKIHUH.
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y=mf(x) u y=f(kx) 10 n3BeCTHOMY
rpaduxy GyHKIUH y=f(x).
OyHKIMU y=1g X U y = cIg X, UX
CBOMCTBA U IpadyKu.

IIpeoOpa3oBbIBATH TPUTOHOMETPUUECKUE BBIPDAKEHUS HA
OCHOBE
(GYHKIMSIMU OJTHOTO M TOTO e apryMeHTa.

[lo 3HayeHUsIM OAHOM TpPUTOHOMETPUUYECKOH (QYHKIHH

COOTHOILCHUI MCKIAY TPUTOHOMETPUUCCKUMU

HAXOJAUTHb 3HAYCHUS OCTAIBHBIX TPUTOHOMETPHUCCKHUX
(YHKITUH TOTO e apryMeHTa.

Tpuronomerpudeckne ypaBHenus (14 gacon)

4. IlepBble npencTaBICHUS O
pEIIEHNN TPUTOHOMETPUYECKUX
YPaBHEHUU.

Apkkocunyc. Pemenue
YpaBHEHUS COS 1= a. ApKCUHYC.
Pemenue ypaBuenus sin = a.
ApKTaHI€HC U apKKOTAHTEHC.
Pemenue ypaBHenuii #g x = a, ctg
X =a.

[Ipocreiimue
TPUTOHOMETPHYECKHUE YPABHEHUS.
JIBa MeTo/1a peleHus
TPUTOHOMETPUYECKUX YPABHEHHI:
BBEJICHUE HOBOW MEPEMEHHON U
pa3yIoKEeHUE Ha MHOXKHUTEIIN.
OmHOpOHBIC
TPUTOHOMETPUYECKHUE YPABHEHUS.

®opMyIHPOBATH OIIPEICIICHNST APKKOCHHYCa, apKCHHYCa,
apKTaHTeHCa, aPKKOTAHTeHCa.

HaxoauThs 3HaueHHs OOpaTHBIX TPUTOHOMETPHUUECKUX
GYHKIMA IS0 OTAENBHBIX — TAONMYHBIX — 3HAYCHUHN
apryMeHTa.

Hcnione3yst TOHSTHS apKKOCHHYCa, apKcuHyca,
apKTaHTeHCA, AapKKOTAHTEHCa, pemaTh IPOCTEHIINe
TPUTOHOMETPUYECKHE YPaBHEHHUS.

®opMy.THpOBATH CBOWCTBA 00paTHBIX
TPUTOHOMETPUUYECKHUX (YHKIUH.

Crpoutrs rpaduku GyHKIMH Ha OCHOBE TIpadHKoOB
YeTBIPEX OCHOBHBIX OOpaTHBIX TPHUTOHOMETPHUECKHX
GyHKIAH.

YopomaTte  BBIpaXEHHUS,  cojep)kamume  oOpaTHbIE
TPUTOHOMETpHYecKne (GpyHKIHN.

Pacno3HaBaTh TpUTOHOMETPUYECKHE ypaBHEHUS

Y HepaBeHCTBa. PemaTh TPUTOHOMETPUYECKUE YpaBHEHMUS,
CBOJSIIIIMECS K alreOpanvyecKuM ypaBHEHUSIM, B YACTHOCTH,
pemiaTb OJHOPOJHBIE TPUTOHOMETPUYECKUE YpaBHEHUS
MepBOM ¥  BTOPOM CTENEHU, a Takke pemaThb
TPUTOHOMETPUYECKHE  YpaBHEHUS,

PAa3JI0KCHUA HA MHOXKUTCIIHA.

IIPpUMCHSIA METO

Pemartn HpOCTGfIHIH@ TPUTOHOMCTPUYICCKHUEC HCPABCHCTBA.

IIpeoOpa3oBanus TpuroHoMeTpu4iecKux Boipaxenuii (11 yacon)

5. CuHyC ¥ KOCHHYC CyMMBI
Y Pa3HOCTH apTyMEHTOB.
@®opMyITBI JBOWHOTO apryMeHTa.
®DopMyITbI TOHMKEHUS CTETICHH.
[IpeobOpa3zoBanue cymm
TPUTOHOMETPHYECKUX (PYHKIIHHA B
MPOU3BE/ICHNUE.
[IpeobpazoBanme mpou3BeACHII
TPUTOHOMETPHUYECKUX (QYHKIIAN B
CYMMBL

IIpeoOpa3oBbIBATH TPUTOHOMETPUYECKHAE BBIPAXKEHHUS Ha
OCHOBE COOTHOHIIEHMH MEXIy TPUTOHOMETPUUECKUMU
(YHKIHSIMHA OJHOTO W TOTO K€ apryMeHTa, Ha OCHOBE
(hopMyII CITOXKEHUS.

Omnupasich Ha GOPMYIIBI CIIOKEHUS, JOKA3BIBATH (POPMYIIBI
MpuBeACHUS, (POPMYIIBI IBOHHBIX YIIIOB, (JOPMYIIBI CYMMBI

U Pa3HOCTH  CHHYCOB  (KOCHHYCOB),  (hopMyIibl
peoOpa3oBaHusl  MPOU3BEINCHUS  TPUTOHOMETPUUYECKUX
byHKIHN B CYMMY. IIpeoGpa3oBbIBATH

TPUTOHOMETPHUYECKHE BBIPAXKCHHUS HA OCHOBE (OPMYII
npuBeJeHHs, (OPMYJI NBOWHBIX W TOJOBUHHBIX YTJIOB,
(hopMyJ1 CyMMBI U Pa3HOCTH CHHYCOB (KOCHHYCOB), hopMyIT
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npeoOpazoBaHUs
¢GyHKINH B cymMMy

IMPOU3BCACHUSA

TPUTOHOMCTPHUYICCKUX

IIpousBoauas (29 yacos)

6.  OmpeneneHune YUCIOBOM
MOCTIeIOBATEIILHOCTH U CIIOCOOBI
ee 3a/laHmsl.

CBoiicTBa YHUCIOBBIX
MOCIIe1I0BaTeIbHOCTEH.
Omnpenenenue npeaena
MOCJIeI0BATEIbHOCTH.

CBoiicTBa CXOASIIUXCS
IIOCJIENOBATEIILHOCTEN.
Brranciienne npeaenon
IIOCJIENOBATEIILHOCTEN.

CyMMa GeckoHeuHOM
TeOMETPHUECKOM MPOTPECCHH.
[Ipenen pyukmmm Ha
OECKOHEYHOCTH.

[Ipenen pyHKIMH B TOUKE.
[Ipupamenne aprymenTa.
[Ipupamenue GyHKIAA.

3anaun, MPUBOIAINNE K TIOHSITHIO
TIPOU3BOJHOM.

OmnpenenieHne MpoN3BOHOM.
ANTOPUTM OTBICKAHUS
IIPOU3BOJHOM.

®opmyiibl quddepeHITIpOBaHNUS.
[IpaBwmna quddepeHTIpPOBaAHUS.
Jludppepennmpoanve GyHKIAA y
= flhx+ m).

YpaBHEeHHE KacaTeIbHOU K
rpaduky QyHKIUH.

AJNTOPUTM COCTaBIICHUS
ypaBHEHUS KacaTelbHOU K
rpaduky GpyHKIHH Yy = f(X).
[IpumMeHeHre TPON3BOTHON ISt
nccneaoBaHus GyHKIMN Ha
MOHOTOHHOCTh H OKCTPEMYMBI.
[Toctpoenwue rpadukoB GyHKIIAH.
[Ipumenenne MpoOU3BOTHOM IS
OTBICKAHUSI HAaUOOJIBINUX U
HAaUMEHBIINX 3HAYCHU BETUYHH.

JABHKCHU A MaTCpHaHBHOﬁ TOYKH.

®opMyIHpOBATH OIIpeIeIIEHUE TPON3BOAHOMN (PYHKITHH B
TOYKE, ITpaBHJIa BEIYMCIICHHS IPOU3BOIHBIX.

HaxoanTh npon3BogHbIe QYHKIHI, ypaBHEHHS
KacaTelbHBIX rpaduka GyHKIINNA, MTHOBEHHYIO CKOPOCTh

HUcnoab3oBaTh MEXaHUYCCKHI U T €0MeTpI/I‘leCKI/II>'I CMBICJI
HpOH3B0,[[HOﬁ B 3aJla4aX MCXaHUKHU U IT'COMCTPUH.

O6o06marmee nopropenne (16 yacon)
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7. TloBropenue

11 kmace (102 gaca)

OcHoBHOE
cojiepKaHue
0 TeMaM

XapakTepHcTHKA 0OCHOBHBIX BH/I0B Y4eOHOM
AesITeJIbHOCTH

(Ha ypoBHe y4eOHBIX el cTBHI)

IloBTOpEeHne Kypca ajaredpbl H Ha4YAJI MaTeMaTH4deckoro anaansa 10 kiaacca (4 gaca)

1. IloBTOopenue

CreneHu 1 Ko

Hu. Ctenennbie pynkmun. (20 yacon)

1. Ilonsitne KopHs n-i
CTENEHHU U3 AeUCTBUTEIHHOTO
YHca.

OyHKIMH ¥
rpaduKy.
CBoiicTBa KOpHS n-il CTETICHH.
[IpeoOpa3zoBanue BIpAKEHUH,
COJIEp KaIUX PaUKaIIbL.
0O0600111eHNE TOHATHS O
MIOKa3aTelie CTEeTEH .
Crenennble GyHKIUH, UX
CBOWCTBA U TpaduKy.

¥ | ux cBoiictBa n

IIpumensTh onpezeneHne KOpHs n-if cTENeHu.
OnpeneasiTe 3HaueHUE QYHKITUN IO 3HAUYCHHUIO apTyMEHTa
IIPU PA3JIMYHBIX CIIoco0ax 3aAaHusi GyHKIUH;

CtpouTthb rpaduk QyHKIUH;

OnuceiBath 10 Tpaduky U 1o ¢opmyje HOBEICHUS H
cBolicTBa (DyHKITHH,

HAXOAUTh 10 rpaduKy QYHKIHH
HaWMEHBINNE 3HAYCHUS,

IpU TOCTPOEHHH TIpadUKOB HMCHOJIB30BATh IpaBHIIa
npeoOpa3oBaHus rpadUKOB.

HauOOJIBIINE |

IToxazaTeabHast 1

Jorapupmuyeckas GpyHkouu. (29 gacon)

2. TlokazarenpHas pyHKITHS,
ee CBOMCTBa U rpaduk.
ITokazarenbHble ypaBHEHHS.
[TokazarenbHbIE HEPABEHCTRA.
[lonsrue norapudma.

Oynkuus y = log,x, ee cBoiicTBa U
rpa¢uk. CBoicTBa J0rapu(MoB.
Jlorapudmuyeckre ypaBHEHHsL.
Jlorapu(pMudeckre HepaBeHCTBA.
[Tepexon k HOBOMY OCHOBaHUIO
norapugma.
JluddepennmpoBanue
IOKAa3aTeJIbHON H
Jorapudmuyeckoit GyHKIMH.

OmnpenensiTh 3HaueHUE (PYHKIIMU 110 3HAYCHUIO apryMeHTa
MIPH PA3JIMYHBIX CII0CO0ax 3aaHusl QYHKIIUH;

CTPOMTH rpaduK MokazareabHol QyHKINY;

ONMHUCBIBATH 110 TpauKy U 110 (opMyJIe TOBEJICHUS U
CBOMCTBA (PyHKIUH,

HAXOJUTH 110 rpaduKy yHKIIHMH HANOOJBITIHE U
HaMMEHbBIINE 3HAUCHHUS,

HCIOJIb30BAaTh TIpaBuIIa IpeoOpa3oBaHus rpagukoB
pemIaTh IMoKa3aTeIbHbIC YPaBHEHHS M HEPABEHCTBA, UX
CHCTEMBIL,

HCIO0JIB30BATH JUTSI IPUOIMKEHHOTO PEIICHHs ypaBHEHHHA
Y HEpaBEHCTB T'paUeCcKUil METOI;

M300pakaTh HAa KOOPIUHATHOM IJIOCKOCTH MHOYKECTBA
pelleHmiT HEpaBEHCTB U UX CUCTEM,

pemaTh 1oKasarelibHbIe HepaBEHCTBA, IIPUMEHSISI
KOMOHWHAIINIO HECKOJIBKHUX aJITOPHTMOB.
JleMOHCTPHPOBATH 3HAHUS O TIOKa3aTeIbHOM PyHKINH, ee
CBOMCTBax U rpauke, 0 pelIeHUN ypaBHEHUH 1
HEPaBEHCTB.

Boruncasite gorapuMbl 4rce Mo ONMpPeeTICHUIO |
BBINOJIHATH ITPE0Opa30BaHUS JIOTAPH(PMAYECKIX
BBIPAKEHMUI;

onpenesiTh 3HaUeHUE (PYHKITMH MO0 3HAYCHUIO apryMeHTa
NPY Pa3IMYHBIX criocobax 3aaanust QyHKIUH,
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CcTpouTh TpaduK JorapuPMUUECKON GyHKIIHH;
ONUCHIBATH 110 TpaduKy U 1o Gpopmylie MOBEACHUS U
CBOMCTBa (PyHKIIHH,

HAXOIHTh 110 rpaduKy GyHKIIUN HanOOIbIINE U
HAaVMEHbIIINE 3HAYCHUS,

HCIOJIb30BATH IPaBuia IpeoOpa3oBaHus rpaduKos;
BBINOJIHATD apu(pMeTHIeCKUe NeHCTBHSI, COYeTast yCTHBIE
U [IACbMEHHBIE ITPUEMBI;

HAXOHTh 3HAYCHHS Jorapudma;

NPOBOAUTH 110 U3BECTHHIM (hopMyJiaM Ipeodpa3zoBaHUs
OYKBEHHBIX BBIPKCHUM, BKITFOUAIOIIHX JIOTApU(MBL;
pemarsp JorapupMHUIECcKue YpaBHEHUS, UX CUCTEMBI,
HCIOJIB30BATH JUISI IPUOIMKEHHOTO PELIeCHUS
ypaBHEHMI rpadUuecKuii METO;

H300pakaTh Ha KOOPJIUHATHOHN TJIOCKOCTH MHOKECTBA
pelIeHU YpaBHEHUN U UX CUCTEM,

HCI0JIL30BATh CBOMCTBA PYHKIHI (MOHOTOHHOCT,
3HAKOTIOCTOSIHCTBO);

pemarsp JorapupMrUUEcKue HePaBeHCTBA, IPUMEHSISI METO/
3aMeHBI IEPEMEHHBIX JJISI CBEJICHHS JIOTapU(PMHIIECKOTO
HEPaBEHCTBA K PALIMOHAIILHOMY BHUJY, CBOMCTBA
MOHOTOHHOCTH JIOTapU(PMIUECKON (DYHKITHH,
HCI0JIB30BATH ULl IPUOIMKEHHOTO PELIEHNS] HEPAaBEHCTB
rpadudecKuil METO;

HCHOJb30BATH (POPMYIIBI, OCYIIECTBIISIS IEPEX0] K
HOBOMY OCHOBAHHIO,

BBINIOJIHATH [Ipe00pa30BaHMsI BbIPAKEHUI;

BBIYUCATDH IPOU3BOIHBIE U NTEPBOOOPA3HBIE MPOCTEUITUX
MoKa3aTeNbHBIX U JIoTapu(PMUUIecKux QpyHKIHUi,

pemiaTh IPAKTUYECKHE 3a/1a4M C TIOMOIIBIO armapara
TQpepeHIMaTIBLHOT0 U HHTETPAIbHOT0 HCUUCIICHUS

IlepBooOpa3nas u unTerpaJ. (9 4acon)

3. IlepBooOpaznas. [IpaBuia
OTBICKAHUS MTEPBOOOPA3HBIX.
Tabnuia OCHOBHBIX
HeoIpe/IeIEHHBIX NHTETPaJIoB.
3amaun, TPUBOIAIINE K TIOHSTHIO
olpesieIeHHOr0 UHTEerpasa.
[lonsiTHE onpeieIeHHOTO
WHTerpaia.

®opmyna Hetotona — JleiiGuumna.

Brrauciienue miomnanei miockux
(Guryp ¢ moMoIIsIo onpeeneH-
HOTO WHTETpaJa.

Haxoaute nepBooOpa3HbIe A1 CyMMBI (YHKITHI 1
pou3BeieHnsT QYHKIIMH Ha YMCIIO UCTIOIB3YS CIPAaBOYHBIE
MaTepHuabl;

BBIYHMCJISITh HEONIPEICTICHHBIE NHTET PAJIBI;

NPHMEHATH CBOMCTBA HEOIIPECIICHHBIX UHTETPAJIOB B
CJIO’KHBIX TBOPYECKHUX 3aJa4ax

npumeHaTs popmyiny Herotona-JleitOnuma mis
BBIYMCIICHUS IUIOIIAAN KPUBOJIWHERHON TpaNeInm,
BBIYHCSATH TUIOMAIL GUTYPHIL, OTPaHUYCHHOHN TpaduKaMu
GyHKIAH;

BBIYHCJIATH UHTETPAJl, UCIOJIb3Ysl FECOMETPUUECKUE
CcoOOpakeHMs,

BBIYHCSATH TUIOMATL GUTYPHL, OTPaHUYCHHON TpaduKoM
CTCTICHHON ()YHKITUH M KacaTeJIbHOU K HEMY B JJAHHOM
TOYKE

DJIeMeHThI MaTeMATHYECKOH CTATHCTHKH, KOMOHMHATOPUKH U T€OPHUH BePOSITHOCTEH.

(10 gacoB)

Craructudeckas 00paboTKa
JTAHHBIX.

Hcnoan3o0BaTh OCHOBHBIC ITOHSITHS CTaTUCTHUKHU, IIPaBUIIO
CJIOJKCHUSA U YMHOKCHU BepOHTHOCTefI, CBOMCTBO
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[Ipocreiimre BEpOSTHOCTHBIE
3aa4u.

CoueTtaHus 1 pa3MeIeHus.
®opmyna ounoma HeroToHa.
CrryqaifHbie COOBITHS U UX
BEPOSITHOCTH.

BEPOSITHOCTEH MPOTHUBOIOJIOKHBIX COOBITHI;
HCMO0JIB30BATH MIPOCTEHIINE TOHITHS TEOPUN
BEPOSITHOCTEH, BHIMHCIATH PaKTOPHAIIBI, TEPECTAHOBKH,
COUETaHWUsI, pa3MEIICHHUS,;

HCI0JIB30BATH OCHOBHBIE NTOHSTUSI KOMOWHATOPUKH;
HCHOoJb30BaTh (opMyity Ounoma HeroToHa, cBoiicTBa
OMHOMHUHATBHBIX KO()(PHUIIMEHTOB IIPU PACCMOTPEHUHN
TpeyroipHuKa [lackans;

00CyKIaTh CBSI3b KOMOWHATOPUKU U TEOPUH
BEPOSATHOCTEN,

paccMaTpuBalOT MOHSITHE FEOMETPUUECKOI BEpOSITHOCTH

YPaBHeHI/IH H HEPABEHCTB

a. Cucrembl ypaBHeHHH 1 HepaBeHCTB. (14 yacoB)

PaBHOCHIBHOCTE YpaBHEHUH.
OO611He METOTBI perTeHUs
ypaBHEHHUI: 3aMEHa ypaBHEHUS
h(f(x))=h(g(x)) ypaBHCHHEM
f(x)=g(x), pa3noxenne Ha
MHOJKUTEIIH, BBEeJICHHE HOBOM
MepeMeHHOH, PYHKIIMOHAIBHO-
rpadudecKuii METO/.

Pemmenue HepaBeHCTB ¢ OHOMU
TIEPEMEHHOM.

PaBHOCUIIBHOCTH HEPABEHCTB,
CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB, UPpallMOHAILHEIE
HEPaBEHCTBA, HEPABEHCTBA C
MO/TYJISIMH.

Cuctembl ypaBHEHUH.
YpaBHEeHUS 1 HEpaBEHCTBA C
napamMeTpamH.

IIpou3BoauTHL paBHOCUIIBHBIE IEPEXOIBI C LENBIO
YIPOLICHHS YPABHEHHS,

A0KA3bIBATh PAaBHOCWJIBHOCTH YPAaBHEHEHUI;

BBIIIOJTHATD [IPOBEPKY HAHJAECHHOTO PEIIEHUS C TOMOIIBIO
MOJICTAHOBKH M y4eTa 00J1acTh JOIMYCTHUMBIX 3HAaUEeHUH;
NpeABHIeTh BO3MOKHYIO IIOTEPIO WK IPUOOpEeTEeHNE
KOpHS 1 HAXOAUTD ITyTH BO3MOYKHOT'O M30€eraHus OUIO0K;
NPUMEHATh METO/bI PEIICHUS areOpandecKux ypaBHEHUH
CTEIIEHu n>2;

pemaTh palMOHAIbHBIE YDABHEHHS BBICIINX CTEIICHEH
METOJIaMU PA3JI0KEHUSI HA MHOKUTENN UJIM BBEJCHUEM
HOBOM NEPEMEHHOM;

pemaTh paltoHaIbHBIE YPABHEHMS, COAEPIKAIIUE MOTYJIb;
NPOHU3BOJUTH PABHOCUIIBHBIE IIEPEXOBI C IIEIIBIO
YIPOILEHUSI HEPABEHCTB;

AOKA3bIBATh PABHOCWJIBHOCTH HEPABEHCTB HA OCHOBE
TEOPEM PaBHOCUIIBHOCTH;

BBIIIOJTHATH [IPOBEPKY HAHJAECHHOTO PEIIEHUS C TOMOIIBIO
MOJICTAHOBKH M y4eTa 00J1acTh JOMYCTHUMBIX 3HAaUEeHUH;
CTPOHUTH MHOXKECTBO TOYEK IIJIOCKOCTH,
YZIOBJIETBOPSIIOLINX HEPABEHCTBY;

pemaTh ypPaBHEHNUS C IICJIOUYHACICHHBIMU IIEPEMEHHBIMY U
rpaduvecKu;

pemaTh HEPABEHCTBA C JBYMs IEPEMEHHBIMU METOIOM
IIO/ICTAaHOBKH;

pemaTh CUCTEMBI YPABHEHUH C IBYMSI HEU3BECTHBIMH
METOJIOM aNIre0panyecKoro CI0XKEHHUS;

NPUMEHSATh PA3JINYHbIE CIIOCOOBI IIPU PELIEHUN CUCTEM
YPaBHEHUU;

pemaThb CUCTEMY TPEX YPaBHEHHUH C TpeMsI IEPEMEHHBIMU;
COCTABJIATH IUIAH UCCIIEJOBAHNS YDABHEHHUSI B
3aBUCHMOCTH OT 3HAYCHUH ITapaMeTpa;

OCyIIecTBJISATH pa3padOTaHHBIH IJ1aH;

pemaTh ypaBHEHUS U HEPABEHCTBA C IIapaMeTPAMH;
onpeaeasTh IPU KaKuX 3HAUYEHUSX [IapaMeTpa KBaJIpaTHOE
YPaBHEHHE UMeEET 1Ba KOPHS, OJUH KOPEHb, HE UMEET
KOpPHEN.

006001

awmee nopropenue (16 yacon)

2. ITloBTopenme

15




6. YueOHO-MeTOANYeCKOe H MaTepHAJIbHO-TEXHHYEeCKoe obecreueHue
00pa3oBaTeILHOIO NMpolecca

Y4aeOoHuKH, peanu3ymue padodayio nporpaMmmy:

1. A.T. Mopakosuu «Anredpa u Hauasja matematTuyeckoro anainuza. 10-11 kmace. B 2 4.
Y. 1. YueOuuk mis 00meodpa3oBaTellbHBIX YupekaeHnit». M.; Maemo3una, 2012 r.;

2.  A. T'. Mopakosuy, JI. O. Jlennmena, T. A. Kopemkosa, T. I'. Mumycruna, E. E.
Tynbumnckas, II. B. CemenoB «Anrebpa. 7 xmacc. B 2 u. Yacte 2. 3amauHuk Jyis
001meo0pazoBaTeNbHBIX YUpekaeHuit». — M.: Muemosuna, 2012 r.;

JAnpakTuyeckue MaTepuaJbl:

1. AnreOpa m Havana anaymsa. Kontponbasie padotsl 10-11 kmace. A. I'. Mopakosuy, E. E.
TynpuuHcKast.

2. Anrebpa n Hayasa MaTemarnueckoro a"anuza 11 kiacc. CamocrositenbHble padoThl. JILA.
AJleKcaH]IpoBa;

3. Aurebpa m Havama MareMmarmueckoro aHamms3a. 10 kmacc. KoHTponpHbIE paOOTHI st
yuarmxcs o01ieo0opa3oBareIbHbIX yupexkaeHuit (0a3oBelii ypoeHs). B. Y. ['mu30ypr; mox pen.
A.T. MopakoBuua;

4. Anrebpa m Hauvana aHaim3a. 10 xmacc. CamocTrosiTenpbHBIE palbOTHI: y4ebd. mocodue s
o0mmeobpazoBaTenbHbIX. yupexxaenuid. JI. A. Anexcannpona; moxa pea. A. I'. Mopakosuya.

5. Aunre6pa u Havana ananmza 10-11 knacesl. Junaktudeckue marepuansl. M. . bamvakos u
Ap-;

6. AnreOpa u nauana aHanu3a 10-11 kmaccel. Tectsl. 1. . AntbiHOB;

7. Anrebpa u Hauana ananmza 10-11 kmaccel. Temarndeckue TecTsl U 3a4€ThI. JI. O.
Henumesa, T. A. Koperkosa;

8. Anrebpa m Hauana ananm3a 10 knacc. Tectsl 1 npomexyTouHoil arrectanuu. [log pexn. ©.
®. JIviceHKoO;

9. AnreGpa u Hauana aHanm3a 10 kimacce. TecTsl JuIst IPOMEKYTOUHOM aTTeCTaIlliU U TEKYIIETOo
kouTposst. [lox pen. @. @. JIsicenko, C. 10. Kymadyxosa;

10. «3000 koHKypcHBIX 3a7a4 1o matematuke». E. J[. Kymnanun, B. I1. Hopun u ap.;

11. AnreOpa. Pemenue ypaBHenuii u HepaBeHCTB. ['onpanu B.A;

12. 3anumarenbHas apudmetrka. 5. . [lepensman;

13. XKXuas matematuka. S. U. [lepensman;

14. 3anumarensHas reomerpust. . U. llepensman;

15. Maremaruyeckue oauMmnuaasl B mkose. 5-11 kimacesl. A. B. @apkos;
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16. CoopHuK 3a/1a4 110 MaTeMaTHKe JuIs moctynaromux Bo BTY3w1 o penakmueit M. 1.

CkaHaBu.

MeToanuyeckue mocoous:

1. Anrebpa n Hayana aHanu3a 10-11 knacesl. Meronnueckoe nocodue amns yuurens. A. I
MopakoBuy;

2. Anreopa 10. IToypounslie pazpaboTku 1o anredpe u Havanam aHanmnza kK YMK A. T
Mopakosuya. A. A. O6yxoBa, O. B. 3anuna, . H. Jlankosa;

3. Amnre6pa 11. Iloypounsie pa3paboTtku 1o anredpe u Hadayiam aHanmza kK YMK AL T'.
Mopakosuya A. H. Pypykun, 1. A. Macinennukosa, T. I'. Mummuna;

4. Maremaruka. [Tomasnii kype moarotoBku k EI'D+ CD. O. B, bonsimakosa, E. B.

Kapmynuna;

5. Komudukarop, cnenudukanus 3aganuit EI'D 2019-2020 r.;

6. EI'D: 3000 3amau ¢ orBeTamu 1o Matematuke. Bee 3ananus rpynnst B/ A.JI. CeméHoB,
N.B. Amenko u ap. — M.: U3parenbctBo «OKk3amen», 2011 r.;

7. EI'D. Maremaruka. Kommiekcras moaroroska. D. [[. Karanos;

8. EI'D. Marematuka. YHuBepcanbHblil cipaBouHuk. A. H. Poranun, 0. A. 3axapuiiuenxo,
JI. Y. 3axapuiiueHko;

9. EI'D-2020. Tunossle 5k3aMeHaIIMOHHBIE BApHAHTHI. 36 BapuaHTOB. ba3oBbIil ypOBEHB.
[Ton penaxumeit U. B. SAmenko;

10. EI'D-2020. TunoBble 5K3aMeHallMOHHbIE BapHaHTHL. 36 BapuanToB. [IpoduibHbIiA
ypoBenb. [lon penakmueit Y. B. Smenko.

HNHTepHET pecypcebl:

v' MunucrepcTBo o6pazoBanus PO;

http://www.drofa.ru — caiit uzgarensctsa «Jlpodar

http://www.informika.ru/;

http://www.ed.gov.ru/ ;

http://www.edu.ru/

http://uztest.ru
http://4ege.ru

Tectuporanue online: 5 - 11 kmaccsr http://www.kokch.kts.ru/cdo/

[lemarormueckast MacTepckas, ypoku B IHTEpHET 1 MHOTOE JpyToe:

http://teacher.fio.ru

v
v
v
v
v
v
v
v
v
v

Hosble TexHoMOTHMY B 0Opa3zoBanuu:  http://edu.secna.ru/main/

v’ TlyreBomutens «B Mupe HayKuy» [UIs IIKOJILHHKOB:

http://www.uic.ssu.samara.ru/~nauka/
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Merasunukionenus Kuprmia u Medoaus: http://mega.km.ru

CalThI « DHITUKIIOTIEANH SHITMKJIONE N, HATTPUMED:

http://www.rubricon.ru/ ;

http://www.encyclopedia.ru/;

www.math.ru -MHTEpHET - moJIepKKa yuuTeed MaTeEMaTUKH.

Wwww.it-n.ru-CeTb TBOPUECKUX yUUTENEH.

www.exponenta.ru -O6pa3oBaTe/ibHbIA MATEMATUUECKHI CalT.
http:school-collection.edu -EuHas kouteknus UG POBEIX 00pa30BaTeIBHBIX PECYPCOB.
Hudpossie o6pazoBatensHble pecypcebl (L{OP) k yueOHMKaM.

http://www.prosv.ru - caiit u3natensctBa «IIpocBemenue» (pyOpuka «MaremaTruka)

AR NN

<

MaTepuajbHO-TeXHHYECKOe ofecreveHme:
1. HoytOyk
2. KK TB
3. IIpoekTop
4. IaTepakTuBHAS TOCKA
5. Komneknusa CD — guckos, DVD - auckos

Y4deboHO-IpaKkTHYECKOE H YIeOHO-/Ta00paTOpHOE 000py/10BAHUE

1. Jlocka marHuTHas;

2. KoMmiekT dYepTeXHBIX HWHCTPYMEHTOB (KJIACCHBIX W pa3/laTOYHBIX): JIMHEWKa,
TpaHcnopTup, yroibauk (30°, 60°, 90°), yroasauk (45°, 90°), nupKynb.

3. KoMmiekTsl MIaHUMETPUYECKUX U CTEPEOMETPUUYECKUX Tel (IeMOHCTPAIIMOHHBIX M
pa3IaToOYHBIX).

4. KowmrutekT mis MojeaupoBanus (IBeTHas Oymara, KapTOH, KaJibKa, KJed, HOKHHIIBI,

TJIACTUIIMH).

8. [lnanupyemble pe3yabTaThl H3Yy4YeHHUs] Y4eOHOT0 NpeaMeTa

B pe3ynbTaTe n3ydeHusi MATeMATHKH HA 6A30BOM YpOBHE YUEHHK J0/IKEH:
3HATH/IIOHUMATDH

3HaUE€HUE MaTeMaTH4eCKOW HayKd JJIsl pelIeHUs 3a]ad, BO3HUKAIOIIUX B TEOPUH U NPAKTUKE;
LIMPOTY U B TO K€ BpeMsl OTPaHUYEHHOCTh IIPUMEHEHUSI MaTeMaTHYeCKUX METO/IOB K aHAJIU3Y U
UCCIIeZIOBAHHIO MPOLIECCOB U SIBICHHUH B IPUPOJIE U OOIIECTBE;

3HauU€HUE MPAKTUKH U BOIPOCOB, BOHMKAIOUIMX B caMOi MaTeMmaTHke sl (OpMUPOBAHUS U
pa3BUTHUST MaTeMaTH4eCKOW HAyKH; MCTOPUIO Ppa3BUTHUSI TOHSATHS YUCIA, CO3JAHUS
MaTeMaTUYeCKOro aHalli3a, BOSHUKHOBEHUS U PA3BUTHUSI T€OMETPHH;
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YHHUBEPCAIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTEMAaTHUYECKUX PacCyKIEHHUH, UX IPUMEHUMOCTD
BO BCEX 00JIaCTAX YEIOBEUYECKOU JEeSITEIbHOCTH;
BEPOSITHOCTHBIN XapaKTep pa3IN4HbIX IIPOLECCOB OKPYIKAIOLIETO MUPA

Auredpa

yMeTh:

BBITIONTHATEH apu(METHUYECKHE JeHCTBHS, cCoueTasl YCTHbIE M MUCbMEHHBIE TPUEMBI, TPUMEHEHHE
BBIYMCIIMTENIBHBIX YCTPOMCTB; HAaXOJWUTh 3HAYECHHS] KOPHS HATYpalbHOM CTENEHH, CTEIEHH C
palroHaIBHBIM TOKa3aTeieM, jorapudma, UCIoNb3ys MPH HEOOXOIMMOCTH BBIUMCIUTEILHBIC
YCTPOMCTBA; MOIB30BATHCS ONEHKOW W TPUKUJIKOM TTPH MPAKTUUECKHAX pacueTax;

MPOBOJUTH MO M3BECTHBIM (hopMysiaM M TMpaBUIaM MpeoOpa3oBaHUsl OYKBEHHBIX BBIPAXKEHUH,
BKITIOYAOIIUX CTETICHHU, paUKaJIbl, JOrapu(MbI ¥ TPUTOHOMETPHIECKUE QYHKITUH;

BBIYHCIISITh 3HAYEHHUS YUCIOBBIX M OYKBEHHBIX BBIPOKEHUH, OCYIIECTBISAS HEOOXOIUMBIe
[I0/ICTAaHOBKHU U TIpe0Opa3oBaHus;

HCII0Jb30BaATDh npuoﬁpeTeHHme SHAHUA H YMEHUA B npaKanecxoﬁ JACATCJIBHOCTH H
IOBCEIHEBHOM KM3HM JIJIs:

MPAKTHYECKNX PacdeToB Mo (opMyiam, BKIFOYas (OPMYJIbI, COIEPIKAIAe CTEIIEHH, PaIuKaIbI,
norapuMpl U TpUTOHOMETpHUUYECKUE (DYHKIIMU, UCHONB3YS MPH HEOOXOIMMOCTH CIPABOYHBIC
MaTepuasbl U IPOCTeHINNEe BEIUNCIUTENbHBIE YCTPOCTBA

@OyHKIUM U NX rpaguxn

yMeTh:

OTIpeNIeTIATh 3HaueHue (YHKIHMH 0 3HAYEHWIO apryMEHTa MPH Pa3IMYHBIX CIIOCO0ax 3agaHus
ININIVES
CTPOUTH Tpa(UKH U3YUEHHBIX (DPYHKITHIA;

OMHCHIBATh MO rpaduKy MOBEJACHHWE W CBOMCTBA (PyHKIMN, HAXOAUTh MO TpaduKky (GyHKIHAU
HauOoJbIIee U HAaNMEHbIIIee 3HAYCHHUS,

pemathk ypaBHEHHS, IPOCTEHINNE CHCTEMBbl yYpaBHEHHWH, WCIOJB3Ys CBOMCTBA (DYHKIHMHA W WX
rpauKoB;

HCMO0Jb30BATH NMPUHOOPETeHHbIe 3HAHUA W YMeEHHsSI B MNPAKTHYECKOIl JesiTeIbHOCTH U
MOBCEIHEBHOM KM3HHU IS

OIHCAHMSI C TIOMOINBIO (QYHKIHUN Pa3TUYHBIX 3aBHCHMOCTEH, MPEIICTaBICHUS WX TpadudecKH,
UHTepIpeTaluu rpaduKos;

Hauana MmaTeMaTH49eCKOro aHAIN3a
yMeTh:

BBIYUCIIATH IMIPOU3BOAHBIC U nepBoo6pa3HLIe QJICMCHTAPHBIX (bYHKHHﬁ, HCITOJIb3Ys CIIPABOYHLIC
MaTepualbl;

WCCIIeIOBaTh B MPOCTEHIMX clay4asX (YHKIMH HAa MOHOTOHHOCTh, HAXOJUTh HauOOJbINEe U
HaWMEHbINlee 3HA4YeHUs (DYHKIUA, CTpOUTh TpadUKH MHOTOWIEHOB C WCIIOJIH30BaHUEM
anmapara;

BBIYHCIIATH B HpOCTCfII.HPIX ClIyvdasdax 1mjiomaau € UCII0JIb30BaHUEM HepB006p83HOI7I;
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HCII0JIb30BaATDh l'lpﬂOﬁpeTeHHbIe 3HAHUA H YMEHUA B npaRanecxoﬁ JACATCJIBHOCTH H
NOBCETHEBHOM KM3HM IS

peleHs MPUKIIAIHBIX 3a7ad, B TOM YHCJIe COMMAIBHO — SKOHOMHUYECKUX U (PH3MUECKUX,
Ha HanboJblllee M HauMeHblee 3HaueHus. Ha HaxoxieHre cKopocTr U YCKOPEHHS.

YPaBHeHI/Iﬂ H HEPABCHCTBA

yMeTh:

pemath paluoHaJbHbIE, IOKa3aTelbHble M JOrapuMHUUECKHe ypaBHEHHs UM HEPaBEHCTBA,
IIPOCTENIINE UPPALIMOHAIIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS], UX CUCTEMBI,

COCTaBJIATh YPABHEHHS U HEPABEHCTBA 10 YCIOBUIO 3a/1a4H;

UCIIOJIB30BATh TPaUIECKUI METO/T ISl HPUOIIKEHHOTO PEIIeHNs ypaBHEHUH U HEPABEHCTB;
n300pakaTh Ha KOOPAUHATHON IUIOCKOCTH MHOXKECTBA PEIIEHUIN IPOCTEUININX YpaBHEHUH U UX
CUCTEM;

IIOCTPOEHUS U UCCIIEAOBAHUS IIPOCTENIINX MATEMATUIECKAX MOJIEIIEH.

JJieMeHTbl KOMOHHATOPUKH, CTATHCTHKH H T€OPHH BEPOATHOCTEI
yMeThb:
pemrarh mpocTeiIme KOMOMHATOPHBIE 3aaull METOIOM Tepedopa, a TakKe ¢ MCIOJIb30BaHHEM
W3BECTHBIX (HOpMYyIT;
BBIUUCIIATH B MPOCTEHINUX CITydasX BEPOSATHOCTH COOBITHI Ha OCHOBE MMOJICYETa YUCIIa UCXOJIOB;

aHajiin3a pCajIbHbIX YHMCJIOBBIX JAaHHBIX, IIPCACTABJICHHBIX B BUAC JUarpaMMm, Fpa(bI/IKOB;
aHajim3a I/IH(I)OpMaI_II/II/I CTaTUCTHUYCCKOI'0 XapaKTepa.

I[TPUJIOXXEHHME

9. ®OPMbI U CPEJICTBA KOHTPOJISL.

[IpomexxyTounast —arrecTamus TPOBOIUTCS B (oOpME  TECTOB, KOHTPOJIBHBIX,
CaMOCTOSITeNIbHBIX, paboT. MToroBas arrectamus mpeaycMOTpeHa B BUJE aJIMUHHUCTPATHBHOU
KOHTPOJIbHOW paboThl. JIJisi OLIEHKM JOCTHXKEHHM YydYalluxcs TpPUMEHsIETCSl NsATUOaIbHAas
cucTeMa OIlCHUBAHMSI.

HOPMBbI OLIEHKHA

Ommemra «2» cmasumcs 6 CILeOVIOUUX CIYyHAsxX.

HE PacKpHITO OCHOBHOE COJIEpKaHKe yUeOHOTO MaTeprana;

00Hapy>XeHO HEe3HAHUE YUCHUKOM OOJIBINIEH WM HanOoJiee BAKHON YacTH y4eOHOro MaTepuaa;
JOTYIIEHbl OIMMUOKM B ONpEJeIeHUH TOHATUH, MpPH HUCHOJIB30BAaHUU MaTeMaTHYeCKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BBHIKIAJAKaX, KOTOPbIe HE MCIPABICHBI
MocJIe HECKOJIBKAX HABOISAIIMX BOIIPOCOB YUUTEIIS.
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<<HOpMBI OLICHKH...» ITPU3BAaHbI obecreynBaTh OJUHAKOBBIC Tpe6OBaHI/I5[ K 3HaHUAM, YMCHUAM
Y HaBbIKaM yYHallIuXcCs 110 MaTCMAaTHUKE.

9.1. Oenka NMUChbMEHHBIX KOHTPOJIBHBIX PA00T yUAIIHXCS M0 MATEMATHKE.

Paboma ouenusaemca ommemroii «5», eciu:

- pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO,
- B JIOTUYCCKHUX PACCYKICHUAX U 000CHOBaHUH pCUICHUA HET HpO6€HOB n OI_HI/I6OK;

- B pCHICHUH HCT MAaTCMAaTUYCCKUX OIIHOOK (BO3MO)KH8. OJlHa HCTOYHOCTh, OIIMCKA, KOTOpAasd HE

SABIIACTCA CICACTBUECM HE3HAHUA WUJIM HCIIOHUMaHUA yLIGGHOFO MaTepHana).

Ommemka «4» cmagumcs, ecau:

- pa60Ta BBIIIOJIHEHA ITIOJJHOCTBIO, HO 000CHOBaHUS IIIaroB pelicHrud HCEIOCTATOYHBLI (CCJ'II/I

yMeHHe 000CHOBBIBATH PACcCykKIECHHUS HE SIBISUIOCH CIIEIMATbHBIM 00bEKTOM MPOBEPKH );

- NOIIYIICHBI OJIHA omunOKa U eCTh ABa — TpUu Heaou€Ta B BBIKJIAJAKAX, PUCYHKAX, 4CepTCIKaAX

W rpadukax (€CIM STH BHJIBI paObOT HE SIBIBSUTACH CIICIHATBEHBIM 00bEKTOM IIPOBEPKH ).

Ommemka «3» cmagumcs, eciau:

- JlomyliieHo Oosiee 0JHON OIIMOKU MM OoJiee IBYX — TpeX HEJO0UETOB B BBIKJIAJKAX, YepTEkKaX

WM rpadukax, Ho 00yJaromuiics obnanaeT 00s3aTeTbHBIMA YMEHUSMH 110 TIPOBEPSIEMOi TeMe.

Ommemka «2» cmagumcs, eciau:

- JIONYIICHBI CYIIECTBEHHBIE OIMMOKM, IIOKa3aBIIWe, YTO OOydwaromuiics He o0jamaer

00s13aTeNTbHBIMA YMEHUSIMU 110 JAHHOH TeMe B MOJIHOM Mepe.

Ommemka _«1» cmasumca, eciu:

- paboTa ToKa3ana MOJIHOE OTCYTCTBHE y OOYYArOIIErocs 00s3aTeNIbHBIX 3HAHUN W YMEHUU TI0

HpOBepHeMOﬁ TEMEC UJIN 3HAYUTCIIbHAs 4acCTb pElGOTBI BBIIIOJIHEHA HE CaMOCTOATCIIBHO.

Y4auTenb MOXET IOBBICUTH OTMCTKY 3a OpI/IFI/IHEU'IBHHﬁ OTB€T Ha BOIIPOC WA OPUTHMHAJIBHOC
peICHUE 3aaa4yd, KOTOPhIC CBUACTCIBCTBYIOT O BBICOKOM MAaTEMAaTH4Y€CKOM pPa3BUTHHU
06yqa10merocsl; 3a pCHICHUC 0oJee CIIOKHOUM 3a7ayd WM OTBET Ha OoJiee CIIOXKHEIN BOIIpOC,
OpCAJIOKCHHBIC 06yqa10LueMyc51 JIOIOJIHUTEIIFHO IIOCNIC BBINOJIHCHHS MM KaKHX-THOO Apyrux

3aJIaHUH.
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9.2. OnieHKAa YCTHBIX OTBETOB YUAIMXCH M0 MAaTeMATHKE.

Omeem oueHUusaemca OMMemKol «5», eciu YueHuK:

- IIOJIHO PacKphUI COJep)KaHWE MaTepHasa B oOBbeMe, MPeAyCMOTPEHHOM MpOrpaMMoil H

YU4EOHUKOM;

- U3JIOKHUII MaTepuall TPpaMOTHBIM SA3bIKOM, TOYHO HCIIOJIB3Yysa MAaTEMAaTHYCCKYIO TCPMUHOJIOTUIO

1 CUMBOJIUKY, B onpez[eneHHoﬁ JIOTUYECKOU IOCJICAOBATCIBHOCTH,

- IpaBUJIbHO BBIIIOJIHUII pUCYHKHU, YCPTCIKU, Fpa(bI/IKI/I, COIIYTCTBYIOIIUC OTBCTY

- IIOKa3aJl YMCHHUC WJUIIOCTPUPOBATH TCOPUIO KOHKPECTHBIMU IIpUMEpPaMU, IIPUMCHSATH €€ B HOBOH

CUTYyalluu NIPpH BBIITOJIHCHUU IMPAKTUYCCKOI'O 3aJIaHUS

- IpOACMOHCTPHUPOBAI 3HaHHUC TCOpHUHN paHee N3YUYCHHBIX COIMYTCTBYIOIIUX TEM,

C(I)OpMI/IpOBaHHOCTB n yCTOfI‘-IHBOCTB HCIIOJIb3YCMBIX ITPU OTBCTC YMeHI/Iﬁ 1 HAaBBIKOB;,
- 0TBC€YAJl CaMOCTOATCIIbHO, oe3 HaBOIAIUX BOIIPOCOB YUUTCIIA,

- BO3MOXHBI OAHA — JBC HCTOYHOCTH IIPU OCBCIICHHUU BTOPOCTCIICHHBLIX BOIIPOCOB HWJIA B

BBIKJIaAKAaX, KOTOPBIC YUYCHHUK JICTKO UCIIPABUJI ITIOCIIC 3aMCUYaHUs YUUTCIIA.

Omeem_ouenusaemca_ommemkou_«4», eciu ydoeﬂemeopﬂem 6 OCHOBHOM mpeﬁoeauu;m Ha

OUEHKY «5», HO npU IMOM UMeem 0OUH U3 HEOOCMAMKOG:

- B U3JIOKCHUH JOITYHICHBI HEOOJIBIIINE npo6enm, HE UCKa3UBHIICC MAaTEMATHYCCKOC COJCPIKAHNC

OTBETA;

- JOIyHmEHBI OJWH — JBa HEAO04YCTa IIpU OCBCHICHHM OCHOBHOI'O COJCpKaHHA OTBCTA,

HCIIPABJICHHEBIC ITOCTIC 3aMCYaHUs YYUTEIIA,

- JIOMYIIeHbI omuOKa Wik OoJiee ABYX HEIOYETOB IPHU OCBEIIEHHH BTOPOCTEIEHHBIX BOIPOCOB

HJIM B BBIKJIAJIKAX, JICTKO UCIIPABJICHHLBIC MOCJIC 3aMCYAHUS YUUTCIIA.

Ommemka «3» cmagumcs 8 C1eoyIouUx Cayuaax:

- HEMNOJHO PAacKpBITO COJepXKaHWe Marepuaia (CoJepKaHue H3JI0KEeHO (parMeHTapHO, HE
BCeT/a MOCJIeJ0BaTeIbHO), HO MOKa3aHO 00IIee MOHUMaHUE BOIPOCA U MPOJAEMOHCTPHPOBAHBI
YMEHHUS, TOCTATOYHBIC JJI1 YCBOCHUS MPOrpaMMHOI0 Marepuaia (onpeneneHsl « TpeboBaHusIME

K MaTeMaTH4eCKOH MOAr0TOBKE 00y4JaroIuXCcs» B HACTOAIIEH MporpaMmme 1o MaTeMaTHKe);
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- HMCIUCH 3aTpyAHCHUSA WA JOITYHICHBI OoImuOKH B OIIPpCACIICHNN MaTeMaTU4eCKOM
TCPMUHOJIOTUH, YCPTCIKAX, BbIKJIAAKAX, MUCIPABICHHBIC IIOCJIC HCCKOJBKUX HABOIAIIUX

BOIIPOCOB YUHTEJIS;

- YUCHUK HC CcCIpaBWJICd € HNPUMCHCHHUECM TCOpHUU B HOBOH CUTyallul TIpU BBIIIOJHCHUN
IMPaKTUYCCKOT'0 3aJaHNs, HO BBIIIOJIHUI 3aJaHHA 00513aTeJIbHOrO YPOBHA CJIOXKHOCTH ITIO JAHHOM

TeMe;

- IIpu AJOCTAaTOYHOM 3HaHHUM TCOPETHUYCCKOIro MaTcpHala BbIABJICHA HEAOCTAaTOYHAA

C(bOpMI/IpOBaHHOCTB OCHOBHBIX yMCHI/IfI 1 HaBBIKOB.

Ommemka «2» cmagumcs 6 C1eOVIouUX CAVYAAX:

- HE pacKphITO OCHOBHOE COJIepKaHue YIeOHOTO MaTeprana;

- OoOHapy»XeHO HE3HaHWE YUYEHHUKOM OoJibllield WM Hambojee BaXXHOW dYacTH Y4eOHOTO

Marepuana;

- JOIIYIICHBI OINOKH B OIIPCACIICHUU HOHHTI/Iﬁ, IIpru HCIOJIBb30BaHUU MaTeMaTUYEeCKOM
TCPMUHOJIOTUH, B PUCYHKAX, YCPTCIKAX HJIN Fpa(I)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HEC UCIIPABJICHLL

TOCJIC HCCKOJIBKUX HABOJIAIIUX BOIIPOCOB YUUTCIIA.

Ommemka «1» cmagumcsa 6 c1edyrouUx Cayuaax:

- YUCHHUK O6H3py>KI/IJ'I TIOJIHOC HC3HAHNEC U HCIIOHUMAHUC U3YyHACMOI'O yqe6H0r0 Marepuajia ujin

HC CMOT OTBCTUTH HHU HA OJJUH M3 IIOCTABJICHHBIX

BOIIPOCOB TI0 H3YYeHHOMY MaTepuaiy.

Ob6masn kiaaccupukanusi OMuOOK.

[Ipu oneHke 3HaHWMN, YMEHHI ¥ HABBIKOB OOYUAIOIUXCSI CJIEyeT YUUTHIBATh BCE OMIMOKH
(rpyOble 1 HeTpyOBbIe) M HEAOUYETHI.

I'pydvimu cunTarorcst OIMOKU:

- HC3HAHUE OIIPCACIICHUA OCHOBHBIX HOHHTI/If/'I, 3aKOHOB, ITpaBUJI, OCHOBHBIX MOJOKEHU N TEOpHHU,
HC3HaHHUC (I)OpMYJ'[, 06H.[€HpI/IHHTBIX CHMBOJIOB 0003HAYCHUM BCJIMYNH, CAUHUI] UX U3MCPCHUS

- HE3HAaHUE HAMMECHOBAHUM €IUHUI] HU3MCPCHUSA,
-HCYMCHHUEC BLIICIIUTE B OTBETC I''TaBHOC,
- HCYMCHUC IIPUMCHATE 3HAHUS, aJITOPUTMBI JIA pCHICHUA 3a1a4,
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- HEyMEHHUe JIeaTh BHIBOJIBI i 0000IICHNUS;

- HEyMEHHE YUTaTh U CTPOUTH TpaduKH;

- HEyMEHHUeE M0JIh30BaThCSI IEPBOUCTOYHUKAME, YICOHUKOM U CIIPAaBOYHUKAMU;
- IOTEeps. KOPHS WU COXpaHEHUE MOCTOPOHHETO KOPHS;

- oTOpackiBanme 0e3 O0BICHEHUH OJHOTO U3 HUX;

- paBHO3HAYHbBIE UM OIIHUOKH;

- BBIYHMCIIUTENbHbBIE OLTNOKH, €CII OHU HE SIBJISIFOTCSI OITUCKOIA;

- JIOTUYECKHUE OLIUOKH.

K Hezpy6bim omiudoKam cieayer OTHECTH:

- HETOYHOCTH (POPMYJTUPOBOK, OIPE/ICIICHNMN, TOHITHIA, TCOPHIA, BRI3BaHHAsI HETIOJHOTON oXBara
OCHOBHBIX IPU3HAKOB ONPEAEISAEMOr0 NOHATHS UM 3aMEHOU OJTHOTO - JBYX U3 ATUX MPU3HAKOB
BTOPOCTEIIEHHBIMU;

- HETOYHOCTh rpaduKa;

- HepalMOHAJIbHBIM METOJ pElIeHHs 3aJaud WU HEeJIOCTATOYHO NPOJyMAaHHBIA IJIaH OTBETA
(Hapy1IeHue JIOTUKH, [T0IMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH );

- HepalMOHAJILHBIE METOJIBI pa0OTHI CO CIIPABOYHOM M APYTOH JIUTEPaTyPOH;
- HEYMEHHE pelIaTh 3a/1a4i, BBIMOJIHATh 3a/1aHHs B OOIIEM BHUJIE.
Heoouemamu sBISIIOTCSL:

- HepallMOHAJIbHBIE TPUEMbI BEIYMCIIEHUH U peoOpa3oBaHmit;

- HeOpe)KHOE BBHINOJIHEHHUE 3aMuceil, yepTexeil, cxeM, rpadukos.
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