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Pabouas nmporpamma o yuebHOMY npeaMeTy «Anredpa 1 Hayajga MaTeMaTHYeCKOTro
ananmm3a» s 10 kiacca coctaBieHa Ha OCHOBE CIEIYIOIIUX JOKYMEHTOB:
- [Tpuka3z Munob6puayku Poccuu ot 17.05.2012 N 413 (pen. ot 29.06.2017) "O6
YTBEPKICHUHU (peepabHOIO TOCYAAPCTBEHHOT0 00pa30BaTeIbHOI0 CTaHAApPTa CPEAHEr0 O0IIEro
obpazoBanus" (3apeructpupoBano B Muntocre Poccun 07.06.2012 N 24480)
- ®denepanpHoro 3akoHa «O06 odbpazoBanum» B Poccuiickoit @enepanuu ot 29 nexadps
2012, Ne 273 — @3;
- @DenepanbHbli IepeyeHb yYeOHUKOB, YTBepKIEHHBINH MunoOpHayku (mpuka3 Ne253 ot
31.03.14).
— [Iporpamma no anredpe 1 Havasiam Maremarudeckoro ananusa ais 10—11 kiaccos
(yriyOn€HHbIN ypOBEHB), CO3/IaHHASI HA OCHOBE €MHOM KOHIICIIIUY IIPETOJaBaHUsI MATEMAaTHKU B
cpenHeit mkode, pazpadborannoit A.I'.Mepansikom, B.b.ITonorckum, M.C.Sxupowm, JI.A.
HomupoBckrM, BKITFOUEHHBIX B CUCTEMY «ANTOpuTM ycrexa» (M.: Berrana-I"pad, 2020).

— VYyebnoro mnana MAOY «COILL Ne 63 r. Ynan-Y 13» Ha 2021-2022 yuyebHblii rog;
- [Tporpammel Boctiutanust MAOY «MAQOY COLI Ne 63» na 2021-2022 yueGHbIi TO/I.

PaGouas nmporpamma cocraieHa ¢ yueroMm peanuzauuu [Iporpammsl Bocriutanuss MAOY
«COHI Ne 63» na 2021-2022 yu roa. [Iporpamma BocruTaHusl HallpaBJIeHA Ha pEIICHUE MPOOIeM
FapMOHHYHOTO BXO0JKJICHUS IIKOJBHUKOB B COLMAIbHBIA MHUpP M HaJIAXUBAHUS OTBETCTBEHHBIX
B3aMMOOTHOLIEHUHM C OKpYXaroUMMH HX JroAbMH. B 1ieHTpe mporpammel Bocniutanus MAOY
«COII Ne 63 1. Ynan-Y 13» HaX0IUTCS TUYHOCTHOE PAa3BUTHE OOYJAIOIIUXCS B COOTBETCTBUH C
®I'OC obmero obpazoBanwsi, GOpMHPOBAHKE Y HUX CHCTEMHBIX 3HAHUU O PAa3IMYHBIX aCIEKTax
pasButusg Poccun u mupa. OgHUM U3 pe3yabTaTOB peaau3aliy MPOrpaMMBbl CTAaHET MPUOOIIEHUE
o0Oy4aromuxcsi K POCCUHCKUM TPAJUIUOHHBIM JIyXOBHBIM IEHHOCTSM, MpaBUIaM M HOpMaM
MOBEJICHUSI B POCCHICKOM 00IIECTBE.

[Tporpamma mpu3BaHa 00eCHEUUTh JOCTHKEHHME YYaIlMMHUCS JIMYHOCTHBIX PE3Y/IbTaTOB,
ykazanHbix Bo ®PI'OC: dopmupoBanue y oOydarouuxcsi OCHOB POCCHUHUCKOW HIECHTUYHOCTH;
TOTOBHOCTh 00YYaOIIMXCSl K CAMOPA3BUTHIO; MOTHUBALIMIO K TIO3HAHUIO U O0YUYEHHIO; IEHHOCTHBIE
YCTAaHOBKM M COL[MAJIbHO3HAYMMbIE KayecTBa JIMYHOCTH; AKTHBHOE YYacTHE€ B COLMAIbHO-
3HAYUMOU JEATEIbHOCTH.

PaGouass mporpamma cocTaBileHa C Y4Y€TOM JUCTAHIMOHHOrO oOy4deHHs (BO BpeMms
KapaHTUHHBIX MeponpusaTHii). J{ucTaHimonHoe 00y4eHre MOXKET MPeJICTaBIATh COOOH MmosyueHue
MaTepHalioB IOCPEACTBOM 3J1 MOYTHI, Y4EOHBIX TEJIEBU3UOHHBIX MPOTPaMM, HCIIOJIb30BaHUE
pecypcoB MHTepHeT, pa3iuyHbIX LHUQPOBBIX 00pa3oBaTeNbHBIX pecypcoB https://resh.edu.ru/,
https://www.yaklass.ru/, https://uchi.ru/, https://reshu-oge.ru/, https://zoom.us/

JlanHas mporpaMMa npeaycMaTpuBaeT U3ydeHne npeaMera Ha yriIyOJIéHHOM YpOBHE.
B cootBercTBUM ¢ yueOHBIM IUTaHOM Ha u3y4yeHue npeamMeta B 10 kinacce orBoautest 136

JaCoOB M3 pacucTa 4 gaca B HEACIIO.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT' O ITPEJIMETA

JInyHOCTHBIE, MeTanpeAMeTHbIE H NPeIMeTHbIE pPe3yJbTAThl 0CBOCHHS COAEPKAHUA Kypca
aJare0psl 1 HA4YAJ MATEMATHYECKOI0 aHAJIN3A

N3ydyenne anrebppl W Hayajd MAaTeMaTHYECKOro aHaiu3a [0 JaHHOW MporpaMme
croco6cTByeT (hOPMHUPOBAHUIO Y YYAIIUXCS JIMYHOCTHBIX, MeTanpeAMeTHbIX, MpeIMeTHbIX
pe3yJbTaToB OOyueHUs, COOTBETCTBYIOUIMX TpeOoBaHusiM DenepalbHOrO rocydapCTBEHHOTO
00pa3oBaTebHOIO CTaHIApTa cpeaHero (IOJIHOTo) 00Iero oopa3oBaHusl.
JIn4HOCTHBIE pe3y/IbTaThl:
1) BocnuTaHME POCCHMCKOM TIpakJaHCKOM MAEHTUYHOCTU: MATPUOTH3MA, YBAXKEHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;
2) QopmupoBaHHE MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Da3BHTHUSA
HAyKH U OOILIECTBEHHOW MPAKTHKU;
3) OTBETCTBEHHOE OTHOLICHHE K OOYYEHHMIO, TOTOBHOCTh U CIIOCOOHOCTh K CaMOPa3BUTHIO U
€caM000pa30BaHUIO0 Ha MPOTSXKEHUU BCEH KU3HU; CO3HATEIHHOE OTHOIIEHUE K HENPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICUTHOM MpodeccroHaIbHOM 1 001IeCTBEHHON e TeNbHOCTH;
4) oco3HaHHBIM BEIOOp OynyImiel mpodecCHOHATBHON IEATEIPHOCTH Ha 0a3e OPHCHTHPOBAHUS B
mupe mnpodeccuii U MPoPEeCcCHOHATBHBIX TMPENNOYTCHUH; OTHOIICHHE K MPO(heCcCHOHAIBHOM
JEeSATEIbHOCTH KaK K BO3MOXKHOCTH Yy4acTHsl B PpEUIEHMM JIMYHBIX, OOILIECTBEHHBIX,
TOCYJapCTBEHHBIX H  OOIICHAIIMOHAIBHBIX  MpoOieM; (OPMHUPOBAHHE  YBaKUTEIHLHOTO
OTHONICHHUS K TPY/y, Pa3BUTHUE OIBITA YYaCTHUS B COLIMAILHO 3HAUUMOM TPY/IE;
5) yMeHHEe KOHTpPOJIMpOBaTh, OLIEHWBATh M AHAIM3UPOBATH IMPOLIECC U Pe3ynbTaT y4eOHOH u
MaTeMaTHYECKOM eATeIbHOCTH;
6) yMeHue yIpaBisTh CBOEH II03HABATENbHOM 1€ATEIbHOCTBIO;
7) yMeHHe B3aMMOJEMCTBOBATh C OJJHOKJIACCHUKAMH, JIETbMU MJIAJIIEr0 BO3pacTa U B3POCIbIMU
B 00pa30BaTeNIbHOM, 00IIECTBEHHO-TIOJIE3HOM, Y4eOHO-UCCIEA0BATEIbCKOM, MPOSKTHON
U IPYTUX BHJIAX JESITEIHHOCTH;
8) KpUTUYHOCTh MBIIUICHUS, WHUIMATHBA, HAXOAYMBOCTh, AKTUBHOCTh TIPU pELICHUH
MaTeMaTHYECKUX 3ajiau.
MeTanpeaMeTHble pe3yJibTaThl:
1) yMeHHe caMOCTOSTENbHO ONPEAETATh LIeNTd CBOEH eATEIbHOCTH, CTABUTh U (POPMYIHPOBAThH
J1s1 ceOst HOBBIE 3a/1a4u B yuéoe;
2) yMeHHE COOTHOCUTb CBOM JIEHCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH I€ATEIbHOCTH B IPOLIECCE JOCTUKEHUS Pe3yNbTaTa, ONpeaAessTh ClIOCOObI
JeHCTBUI B paMKax MPeIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOIEHCS CUTYaLUEN;
3) yMeHHME CaMOCTOSITEbHO NPUHUMATh PELICHUs, NMPOBOAUTH aHAIM3 CBOCH JEsTEIbHOCTH,
NPUMEHSTH Pa3InYHbIC METO/IbI TO3HAHUS;
4) BnajeHue HaBBIKAMH II03HABATEJIbHOM, Y4eOHO-MCCIEOBATENBCKOM UM MPOEKTHOM
JeSITEIbHOCTH;
5) dopmupoBaHHE TOHATHWHOTO ammapara, yMEHHsS CO3/J1aBaTh OOOOIIECHMs, yCTaHABIMBATH

aHaJIOTUH, KHaCCH(i)I/IHI/IpOBaTB, CaMOCTOATCIbHO BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH JJIA



KJIaCCHU(UKAIUK;

6) yMeHHue yCTaHaBIMBATh PUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTD JIOTHUECKOE PACCYXKIEHUE,
YMO3aK/II04eHNEe (MHAYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTUHN) U JIE1aTh BHIBOJIBI;

7) ¢opmupoBaHHME KOMIETEHTHOCTH B O00JacTW  HCIOJB30BaHUS  HH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH;

8) yMeHue BHUIETh MaTeMaTHUYECKyl0 3aJauyy B KOHTEKCTE IPOOJIEMHOM CUTYyallud B JIPYIHX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

9) ymMeHHe CaMOCTOATENIBHO OCYIIECTBIIATh NOUCK B PA3JIMYHBIX HUCTOYHUKAX, OTOOp, aHAIU3,
cCUCTeMaTH3alMi0 W Kjaccupukauuioo  uHQOpManuu, HEOOXOAMMOW  UIs  peLICHHS
MaTeMaTHYECKUX MNpoOJeM, MPEACTaBIATh €€ B MOHATHON (opMme; NMPUHUMATH pEIICHHE B
YCIIOBHUSAX HEMOJIHON MM U30BITOYHON, TOUHOW MJIM BEPOSTHOCTHON MH(OpMAINK; KPUTUYECKH
OLICHUBATh U UHTEPIPETUPOBATH HH(POPMAITUIO, TTOTYUAEMYIO U3 PA3TUYHBIX HCTOUHUKOB,;

10) ymeHHe UCnoab30BaTh MaTeMaTUYeCKUe CPe/ICTBA HAIIAHOCTH (TpaduKu, TaOIULIbI, CXEMBI
U JIp.) 7Sl MJUTIOCTPALIMU, HHTEPIPETaluy, apryMeHTaluH;

11) yMmeHue BBIIBUTAaTh TUIIOTE3bl NpPHU PEHICHUWH 3aJauyd, MOHMMATh HEOOXOAMMOCTb HX
IIPOBEPKU;

12) noHMMaHuE€ CYIIHOCTH aNTOPUTMHYECKUX NpPEINUCAaHUNI U yMEHHE JIeHCTBOBAaTb B
COOTBETCTBUHU C IPEIJI0KEHHBIM aJITOPUTMOM.

IIpenmeTHble pe3yJibTaThI:

1) oco3HaHue 3HaYEHUS] MAaTEMaTUKHU I TIOBCEHEBHOM KM3HU YEJIOBEKA;

2) mpelcTaBiIeHHE O MaTeMaTH4eCKOM Hayke Kak cdepe MaTeMaTH4ecKoil AedTenbHOCTH, 00
JTanax e€ pa3BUTHs, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIN3ALINY;

3) yMeHHEe ONUCHIBATh SBJIEHUS PEAJbHOIO MHpa Ha MAaTEMAaTUYECKOM S3bIKE; IPEICTABICHUE O
MaTeMaTUYECKUX MOHSTUSIX U MAaTeMaTHYECKHX MOJENSAX KaK O BaKHEHIIEM MHCTPYMEHTapHH,
MO3BOJIAIOIIEM OMMCHIBATh U U3y4YaTh pa3HbIE MPOLIECCHI U SABJICHUS;

4) npencraBieHne 00 OCHOBHBIX TNMOHATHSX, MJEAX M METOJaX ajaredpbl U MaTeMaTH4eCKOIo
aHaIN3a;

5) mnpexacraBieHHe O TMpoleccax U SIBICHHSAX, HMMEIOUIMX BEPOSTHOCTHBIM XapakTep, O
CTaTUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHUpE, 00 OCHOBHBIX MOHATHUSAX JI€MEHTapHON
TEOPHH BEPOSTHOCTEH; yMEHUE HAXOIUTh M OLCHUBATh BEPOSTHOCTH HACTYIJICHUS COOBITUH B
IIPOCTEHIINX NPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapAaKTEPUCTUKH CIy4alHbIX BEJIMYNH;

6) BIaJeHME METOJAMU JIOKA3aTEIbCTB W aJTOPUTMOB pEIIECHUS; YMEHUE HUX NPUMEHSATb,
IPOBOAMTD JJOKA3aTENbHbIE PACCYKIACHUS B XOJI€ PELLICHUS 3ajay;

7) IpaKTUYECKH 3HAUUMblEe MaTEMaTHUECKUE YMEHHUS U HaBBIKH, CIOCOOHOCTh MX MPUMEHEHUS K
PELICHNIO MAaTEMaTHYECKUX U HEMAaTEeMAaTUYECKUX 3a/1a4, IPEANoIaraume yMeHue:

* BBIIIOJIHATDH BBIYUCIIEHUS C JEHCTBUTEIBHBIMA U KOMIUIEKCHBIMU YHCIIAMU;

*  pewmarb  paUMOHAIBHBIE,  UPpPAalMOHAIBHBIE,  IIOKa3aTeJbHbIE,  CTEIEHHBIE U
TPUTOHOMETPUYECKHUE YPABHEHUS, HEPABEHCTBA, CUCTEMbI YPaBHEHHUI U HEPABEHCTB;

* pemaTh TEKCTOBbIE 33/1a4l apU(PMETHUECKUM CIIOCOOOM, C TIOMOIIBIO COCTABJICHUS U PELICHUS
YPaBHEHUH, CUCTEM YPAaBHEHHUI 1 HEPABEHCTB;

* HCIIOJIb30BaTh ajareOpandyecKuil <«GI3bIK» JJIS ONUCAHUSl MPEIMETOB OKPYXKAIOLIETO MHpa U

CO3aHUA COOTBETCTBYIOIIUX MATEMATUUCCKUX Moneneﬁ;



*  BBIIOJHATH  TOXKICCTBEHHBbIE  NPEoOpa3OBaHUs  pAMOHAIBHBIX, HPPALUOHAIBHBIX,
II0KAa3aTeNbHbIX, CTENIEHHBIX, TPHTOHOMETPUUECKUX BBIPAXKEHUI;
* BBIIIOJIHATH ONEpAL[UU HAJl MHOKECTBAMU;
* HCCIIEZ0BATh (PYHKIUHU C TOMOILBIO TPOM3BOIHON U CTPOUTH UX TpaduKu;
* BBIYMCJIATH IUIOMAAN (GUTYp U 0OBEMBI TEJl C IOMOILBIO ONPEAEIEHHOTO0 HHTErpaa;
* MPOBOJUTH BBIYUCICHUE CTATUCTHUYECKUX XapaKTEPUCTUK, BBINOJIHATh HPUOIMKEHHBIE
BBIUNCIICHUS,
* peraTb KOMOMHATOPHBIE 3a/1a4H.
8) BIaJEHHE HaBBIKAMM HCIOJb30BAaHUS KOMIIBIOTEPHBIX IpOrpaMM IIpU  PELICHUU
MaTeMaTUYECKUX 3a/a4.

IINIAHUPYEMBIE PE3YJIbTATBI
Yucia v BeJIMYUHBI
BbInyCKHUK HAYy4YUTCSH:
* OIIEpUPOBATh NOHATHEM pajiiaHHasi Mepa YIJia, BBIIOJIHATH IpeoOpa3oBaHus paJuaHHON Mephbl
B I'PaJyCHYIO U IPalyCHOH MEpPbI B paJUaHHYIO;
* OIEpUPOBaTh IOHATHEM KOMIUIEKCHOTO YHMCJIA, BBINOJHATH apU(MeTHUecKue orepaunuu ¢
KOMIUIEKCHBIMU YHCIIAMHU;
* n300pakaTh KOMILJIEKCHBIE 4YMCJa Ha KOMIUIEKCHOM IJIOCKOCTH, HAXOJIUTh KOMILUIEKCHYIO
KOOpJMHATY YuCca.
BbInycKHUK MOJIYYUT BO3MOKHOCTD:
* HCIIOJIB30BATh PA3JIMYHBbIE MEPbl U3MEPEHHUs YIJIOB IIPU PELICHUH I'€OMETPUYECKUX 3al1ad, a
TaKKe 3a7a4 U3 CMEXHBIX JUCLUIUINH;
* IPUMEHATh KOMIUIEKCHbIE YMCIIa Ul PeLIeHUs anreOpanyeckux ypaBHEHUH.
Beipakenus
BbinyckHUK HayuMTCs:
* ONEpUpOBaTh TMOHATUSAMHU KOPHS n-Ml CTENEHHU, CTENEHU C pPAlMOHAIBHBIM IOKa3aTeleM,
CTENEHHU C JEHCTBUTEIBHBIM [TOKa3aTeseM, Jorapudma;
* IPUMEHSATH MOHATUSA KOPHA n-U CTENEHH, CTENIEHU C PALlMOHAIBHBIM II0KA3aTeNIEM, CTEIIEHU C
JIeCTBUTENBHBIM MIOKa3aTesIeM, Jiorapudma 1 UX CBOMCTBA B BBIYMCICHUSX U MTPH
pEILLIEHNN 3a/]a4;
* BBINOJIHATH TOX/IECTBEHHbIE MPE0OPa30BaHUs BBIPAKEHHUM, COAEepKAMX KOPEHb 1-i CTENEeHH,
CTENEHHU C PALIMOHAIBHBIM I10KA3aTeNIeM, CTENIEHb C IeHCTBUTEIbHBIM IIOKa3aTeNIeM, JIOTapupM;
* ONEpUPOBAThH MOHATHSAMH KOCHUHYC, CHHYC, TAHI'€HC, KOTAHI€HC yIJia MOBOPOTA, apKKOCHHYC,
apKCUHYC, apKTaHI'€HC U apKKOTAHTEHC;
* BBIMIOJIHATDH TOKJECTBEHHbIE IPE0OPa30BaHUS TPUTOHOMETPUUECKUX BBIPAKEHUI.
BbInyCKHUK NOJYYUT BO3MOKHOCTD:
* BBINOJIHATG MHOTOIIArOBBIE IPe0Opa3oBaHMs BBIPAKEHUM, NpPUMEHSS LIMPOKH Habop
CHoco00B U MPUEMOB;
* IPUMEHSATH TOKICCTBEHHBIE NMPEOOpa30BaHMs BBIPAXKECHHUM Ul PELICHUs 33/1a4 U3 PAa3TUUHBIX
pas3eoB Kypca.
YpaBHeHHUs1 M HEpaBEHCTBA

BbinyCKHUK Hay4uTCH:



* pewatb UppalMoOHAIbHBIE, TPUTOHOMETPHUYECKHE, TOKa3aTelbHble M JorapudMuieckue
yYpaBHEHHMsI, HEPAaBEHCTBA U UX CHCTEMBI;

* pemaTh anredpanyecKue ypaBHEHUSI HA MHOXKECTBE KOMIUIEKCHBIX YHCET,

* MIOHMMATh YPAaBHEHUE KaK BAKHEHIIYI0 MaTEMaTHYECKYI0 MOJEIb JUIS OMHCAHUS M U3Y4EHUS
Pa3sHOOOpa3HbIX peaIbHbIX CUTYALUH, pellaTh TEKCTOBBIE 3a/1a4l alIreOpanuyeckKuM METOI0M;

* IPUMEHATH rpaduyecKkue MpeaCTaBICHUs Ui UCCIIeI0BaHUsl YPaBHEHUH.

BbINYCKHUK IOJYYUT BO3MOKHOCTh:

* OBJIAZETh NpUEMAMM DPELICHUs YpPABHEHUH, HEPAaBEHCTB M CHCTEM YPAaBHEHUH; NPUMEHATh
amrmapar ypaBHEHHI Ui peleHHs pa3HO0Opa3HbIX 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX TPEJAMETOB,
NPaKTUKU;

* IPUMEHSATH TpapuuecKue MpeCTaBICHUS sl UCCIEIOBaHMS yPaBHEHUH, HEPABEHCTB, CHCTEM
YpaBHEHHIA, COACPIKALINX TapaMeTpPhl.

DOyHKIUHA

BbeInyCKHUK Hay4uTCH:

* MOHUMAaTh U HCHOJb30BATh (DYHKIMOHAJIbHbIE MOHATHUS, SA3bIK (TEPMMHBI, CHUMBOJUYECKHE
0003HaYCHHS ),

* BBITNIOJIHATH OCTPOCHKE TPaPUKOB (PYHKIHUH C TIOMOIIBIO TE€OMETPUIECKUX MPEOOPa30OBAHUIA;

* BBINOJNHATH IIOCTPOEHHE TpaMKOB BUAAa ¥ = 3/x, CTENEHHBIX, TPUTOHOMETPMYECKHUX,
00paTHBIX TPUTOHOMETPHUYECKUX, TIOKA3aTEIBHBIX U JOTapUPMHUUECKUX QYHKIIHIA;

* HCCIJIEZIOBATh CBOMCTBA (DYHKIIMIA;

* IOHMMATh (PYHKLHUIO KaK BaXHEHIIYI0 MaTeMaTHYECKYI0 MOJAENb JUIsl OMMCAaHUs MPOLIECCOB U
SBJICHUH OKPY’KAIOIIEro MUPA, IPUMEHATh (GYHKLIMOHAIBHBIN A3bIK JJI51 ONMCAHUSA U
UCCIIEIOBaHMS 3aBUCUMOCTEH Mexy (PU3MUECKUMH BETMUYUHAMU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

* TPOBOJUTH HCCIIENOBAHMS, CBS3aHHBIE C W3YUYE€HHEM CBOWCTB (YHKIWH, B TOM YHCIE C
MCTIOJIH30BaHUEM KOMIIBIOTEPA;

* FICTIOJIB30BaTh (DYHKIIMOHAIBLHBIE TIPEICTABIICHNUS U CBOMCTBA (QDYHKIWHN ISl PEIICHHS 3a/1a4 U3
Pa3INYHBIX Pa3/IeIoB Kypca MaTeMaTHKU.

DJIeMeHTbl MaTeMaTHYeCKOI0 AHAJIN3a

BbINyCKHUK HAYYUTCS:

* NPUMEHATh TEPMHHOJIOTHIO U CHMBOJIMKY, CBSI3aHHYIO C MOHSATHSAMHU Hpeies, NMPOU3BOIHAS,
nepBooOpa3zHas U UHTETpall;

* HaXOAWTH Tiepenen (QyHKIHNH;

* pemaTh HEPaBEHCTBA METOIOM HHTEPBAJIOB,;

* BBIYUCIIATH IPOU3BOJHYIO U IEPBOOOPA3HYIO QYHKIUY;

* HCIOJIB30BaTh IPOU3BOIHYIO JJIsl HCCIIEIOBaHUS U TIOCTPOCHUS TpapHKOB (DYHKIIMIA;

* IOHMUMAaTh T€OMETPUYECKHI CMBICI TPOU3BOIHON U ONPEeIEHHOIO HHTETpaa;

* HaXOJUTh BTOPYIO POU3BOJIHYIO, TOHUMATh €€ FreOMETPUUECKUN U (PU3HMUECKHUI CMBICIT;

* BBIYUCIIATH OINPeIeIEHHBIA HHTErpal;

¢ BBIYUCIATH HeOHpeﬂeHéHHBII\/'I HHTCrpal.

BbInyCKHUK MOJTYYUT BO3MOKHOCTD:



* chopMupoBaTh MpEICTaBICHHE O MPHUMEHEHHUH T'€OMETPHYECKOT0 CMBICIAa MPOM3BOIHOW U
MHTErpaja B Kypce MaTeMaTUKH, B CMEKHBIX TUCIUIUIMHAX;

* chopMupoOBaTh U YrayOuTh 3HAHUS 00 HHTETpaJIe.

DJieMeHTbl KOMOUHATOPUKH, BEPOSITHOCTH M CTATHCTHKH

BbInyCKHUK HAY4YUTCSH:

* penrath KOMOMHATOPHBIE 33Ja4l HA HAX0XKJICHUE KOJIMYECTBa 00BEKTOB MIIM KOMOWHALINIA;

* npuMeHATs Gpopmy 6nHOMa HbI0TOHA 11 MpeoOpa30BaHMs BEIPAKCHUH;

* HCIOJB30BAaTh METOJ MaTEeMaTHYECKOH WHIYKLIUH JUIS JTOKAa3aTeJbCTBA TEOPEM U DPEIICHHS
3a1a4;

* MCIOJIB30BATh CIIOCOOBI MPECTABICHUS U aHAIHM3a CTATUCTUYECKUX JTAaHHBIX;

* BBITNIOJIHATD OINEPALMHU HAJl COOBITUSMU M BEPOSTHOCTSIMH.

BbINYCKHUK MOJYYUT BO3MOKHOCTh:

* HAYYUTHCS CIIEHUATBLHBIM IPUEMaM pelIeHUs KOMOMHATOPHBIX 3a/1ay;

¢ XapaKTCpU30BaTh IIPOLECCCHI U ABJICHUS, UMCIOIIHUC BepOHTHOCTHHﬁ XapakTep.



COJIEP KAHUE KYPCA AJITEBGPbI U HAYAJI MATEMATHYECKOI'O AHAJIU3A
10-11 kaaccnl

JJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYEeCKOM JIOTHKH

[TonsTHE MHOXECTBA. XapaKTEPUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, IyCTOE, KOHEYHOE,
O0eckoneuHoe MHOKecTBa. CriocoOsI 3a1anust MHOXKeCTB. [logmMHOMkecTBO. OTHOMIECHUS
MIPUHA]JICKHOCTH, BKIIFOUEHUS, paBeHCTBa. Onepaiuy HaJl MHOKECTBAMU, X UILTIOCTPAIIHH C
MOMOILIbIO KPYroB Didiepa.

Cuémmuvie u Hecuémuule MHONCecmaa. VICTUHHBIE U JIOKHBIE BHICKAa3bIBaHUS (YTBEPKICHUSA),
orepaluy HaJl BbICKa3bIBaHUSIMU. KBaHTOPHI CYLIECTBOBAHUS U BCEOOLIHOCTHU. A1eedpa
8bICKA3bIGAHUII.

3axoHbl JIOTUKH. OCHOBHblE Jlo2udecKue npasuia. Pelienne Joruueckux 3a1ay ¢
HCII0JIb30BaHUEM KpyroB Jilsiepa. YMo3zakitoueHusi. OO0OCHOBaHUE U 10KA3aTEIbCTBO B
maremaruke. Onpenenenus. TeopeMbl. Budsl dokazamenvcme. Mamemamuueckas uHOYKYuUs.
YTBepKIEeHUS: 00paTHOE TAHHOMY, NPOMUBONOTIOHCHOE, 0OPAMHOE NPOMUBONOTOHCHOMY .
[Tpu3Hak u CBOMCTBO, HCOOXOAMMEBIE M IOCTATOYHBIC YCIOBUSI.

Yuciia v BbIPAKEHUA

MHo>kecTBa HaTypalbHBIX, IIENIbIX, PALIMOHAIIBHBIX, IEHCTBUTEIBHBIX YUCE. MHOXKECTBO
KOMIUIEKCHBIX uncel. JleficTBUS ¢ KOMIUIEKCHBIMU YHUCTIaMH.

KommuiekcHo conpshx€HHbIE unciaa. Moaynb U apryMeHT 4yucia. 7pucoHomempuieckasn gpopma
KomniekcHoeo yucaa. Pagunannas mepa yria. Tpuronomerpudeckasi okpykHocTh. CHHYC,
KOCUHYC, TAHT€HC ¥ KOTaHT'eHC Yuciia. Tpuronomerpudeckue Gopmysbl TPUBEACHUS U
CIIOKeHUs, HOPMYITBI ABOWHOTO U MOJIOBUHHOTO yria. [Ipeodpa3oBanue

CYMMBI ¥ Pa3HOCTH TPUTOHOMETPHYECKHUX (YHKIIUI B IPOU3BEICHIE U 0OpaTHbBIE
npeoOpa3oBaHusl.

CrerneHsb ¢ IeHCTBUTENBHBIM MOKa3aTelleM, CBoiicTBa cTteneHu. Yucno e. Jlorapudm, cBoiicTa
norapudma. JlecaTUUHBIN U HATYpalnbHbIN Torapudmsl. ToxkaecTBeHHBIE TPEOOPA30BAHUS
TPUTOHOMETPHYCCKHX, JIOTAPH(PMHUICSCKHUX, CTCTICHHBIX U HPPAIIMOHATHHBIX BRIpOKEHUH. MeTo
MaTeMaTHYECKON MHIYKIIUH.

OcHosHnas meopema apupmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuda. Kumatickas
meopema 06 ocmamkax. Manas meopema @epma. Cucmemvl cuucienuss, OmiuUdHvle Om
Odecamuunvlx. Qynxyus Jilnepa, 4ucio u cymma oeiumereli HamypanvHo2o yucia. OcHosHas
meopema anzedpul. [Ipusooumvie u Henpugooumvle MHo2ouneHvl. CummempuyecKue
MHO20UNeHbl. Llenouucnennvie u yeno3HayHvle MHO2OYIEHbL.

YpaBHeHHUsS M HEPABEHCTBA

YpaBHeHUeE, SBISAIONMIEECS CICACTBHEM JIPYTOr0 YPaBHEHUS, YPaBHEHUS, PABHOCUIIbHBIC HA
MHO>KECTBE, PABHOCHIIbHBIC MPEOOPa30BaHMS YPABHCHHIM.

TpuroHoMeTpHUUeCcKHre, IMOKa3aTelbHbIC, JJOrapu(MUUISCKUE U HPPANUOHATLHBIC YPABHCHUS U

HepaBeHCTBA. THUIbl ypaBHeHM. Pellienne ypaBHEHUI U HEPABEHCTB.



MeTtoa HHTEpBAIOB JJIs pelIeHUs HepaBeHCTB. [ paduueckne MeToIbl pelieHHs ypaBHEHUN U
HEpaBEeHCTB. PelleHne ypaBHEHNI 1 HEPABEHCTB, COEPKALIUX IEPEMEHHYIO 1101 3HAKOM
MOJTYJIS.

CucTteMbl TPUTOHOMETPUUECKUX, TIOKA3aTENbHBIX, IOTapU(PMUIECKUX U UPPALUOHATIBHBIX
ypaBHeHHH. CUCTEMbI TPUTOHOMETPUUYECKHUX, MI0KA3aTENIbHBIX, JOrapUPMUUECKUX U
UppayuoHaIbHLIX HEPABEHCTB.

VYpaBHEeHMsI, CUCTEMBI ypaBHEHUH C apaMmeTpamu. Hepasencmea ¢ napamempamu. Pewenue
VPAHeHUll cmeneHu 8viuie 8Mopoll Cneyuailbhvix 6u0os. @opmynvt Buema. Teopema be3y.
Huoghanmoswi ypasuenus. Pewenue ypaguenuii 8 KOMnieKcHulx uucnax. Hepasencmea o
cpeonux. Hepasencmeo bepuynnu.

DOyHKIUUHA

OyHKIMS 1 €€ CBOMCTBA; HYIU (PYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTb.
HauOonpiiee u Haumenblee 3HadeHus pyHkuuu. [lepuoanyeckast QyHKIMS U €€ HAUMEHbIINH
nepuof. YétHele u HeuéTHbIe QyHKUMU. PyHKYUU «OpoOHAaA yacmb yucia» y = {x} u «yenas
yacmo yucia» y = [x]. Bsaumnao oGparnsie pynkuun. ['paduku B3auMHO 00paTHBIX (PYHKIUH.
Tpuronomerpuyeckue GyHKIUU YUCIOBOIO apryMeHTa y = COS X, y = sin x, y = tg x, y = ctg x.
CgoiicTBa u rpaduku TpuroHoMeTpudeckux QyHKuil. OOpaTHBIE TPUTOHOMETPHUUECKUE
(GyHKINY, WX TJIaBHBIC 3HAYEHUs, CBOMCTBA U rpaduKu.

CreneHnHas, nokas3aTeybHas, JJorapupmuieckasi yHKINU, UX CBONCTBA U IPaUKH.
[TpeoOpaszoBanus rpadukoB GYHKIMNA: CABUT, yMHOKEHUE HA YUCIIO, CHMMETPHSI OTHOCHTEIHHO
KOOPJIMHATHBIX OCeH U Hayana KOOpAUHaT.

DJIeMeHThl MaTEeMaTHYeCKOI0 AHAIN3a

beckoneuHo maiblie 1 OECKOHEYHO OO0JIBLIME YUCIOBBIE IIOCIe 0BaTeNbHOCTHU. [Ipenen uncnoBoit
1OCJIEI0BATENbHOCTH. beckoHeuHOo yObIBaro1as reoMeTpruyecKasi Iporpeccusi.

[TonsiTue npenena pyHkuuu B Touke. [lonamue npedena ynkyuu 86 OeCKoHeuHocmu.
Acumnmomul epaguka ¢pynxyuu. HenpepoiBHOCTH dyHKIIMU. CE0OliIcmMBa Henpepbl8HbLX (YHKYULL.
Teopema Beviepwmpacca 0ns Henpepulnvix (hynkyui. JnddepeHmpyeMocts QyHKINH.
[TpousBonHas GpyHkiuu B Touke. KacarenbHas k rpaguky ¢pyHkuuu. ['eomerpudeckuit u
bu3nueckuit CMbICI MPOU3BOIHON. [Ipumenenue npoussoonoi 6 gpuzuxe. [Ipon3BoaHbIe
aneMeHTapHbIX GyHKuui. [IpaBuna nuddepenuupoBanus. Bmopas npou3eoouas, eé
eeomempudeckuil u gpuzudeckuti cmuvica. TOUKM 3KCTpeMyMa (MAaKCHMyMa U MUHUMYMa).
WccnenoBanue 35eMeHTapHBIX (PYHKITUH HA TOUYKH SKCTpEeMyMa, HauOoJIblliee 1 HauMeHbIIee
3HAUEHUS C MOMOILBIO TPOU3BOIHON. [locmpoenue epaguxos pyukyuti ¢ nomowbio
npou3eoonsix. IIpumenenue npouseo0Hol npu peuteHuu NPUKIAOHBIX 3A0a4ad MAKCUMYM U
munumym. IlepBoodpasnas. Heonpenenéunsiit nnterpan. [leppoobpasuble 3eMeHTapHbIX
¢bynkuuit. [Tnomane kpuBonuueitHoi Tpaneuuu. @opmyna Hetotona—JlelioHuna.
OnpenenéHuplil nHTErpaj. Beruucienue miomanaei miockux GuUryp u 00vémos men epawjenus ¢
nomowvio unmezpana. /luggepenyuanvrvle ypasHerus nepeozo u 6mopoco nopsaokKa.
Kom0nnaropuka, BepOATHOCTb M CTATHCTHKA, JIOTUKA M Teopusi rpadoB

[IpaBuno npoussenenus B komOuHatopuke. CoequHeHus1 6€3 moBTOpeHnit. CoueTaHus U ux

cBorictBa. buaom Hetotona. Coedunenus ¢ noemopenusmu. BepositHocTs coObiTHs. Cymma



BEPOSTHOCTEW HECOBMECTHBIX COOBITHH. [IpoTHBOMONIOXKHBIE COOBITHA. Y CIOBHAS BEPOSTHOCTD.
He3saBucumplie cOOBITHS.

[TpousBeneHne BeposATHOCTEH He3aBUCUMBIX coObITHIT. Dopmyna beprymmu. @opmyrna moHoM
BepositHocTH. Dopmyna balieca. Bepoamnocmuoe npocmpancmeo. Axcuomvt meopuu
6eposimHocmel.

JluckpeTHble cilydaiiHble BEJIMYMHBI U UX pacnpenenacHus. COBMECTHBIE PacpeeIeHUs.
Pacnipenenenrie cyMMbl U TPOU3BEACHUS HE3aBUCUMBIX CIIyYalHBIX BEIUYMH. MaremaTnueckoe
0’KHMJIAHHME U TUCIIEPCUS CIIy4ailHOM BeNMYUHBL. MaTeMaTH4ecKOe OKUJAHUE U AUCTIEPCHS
CYMMBI CIIy4aliHbIX BEJIMYHH.

bunapnas ciydaiinas BeauunHa, pacupenenenue bepnyuim. 'eometpudeckoe pacnpeseneHue.
bunoMuanbHOE pacrpeneaeHe U ero CBoMcTBa.

HenpepsiBHble cinydalinbie Benu4uHbl. [110THOCTE BeposTHOCTH. DyHKIMS paclpeneiICHHUs.
PaBnomepHoe pacnipenenenue. Hopmansnoe pacnpenenenue. @yukuus Jlamnaca. [Tapamerpsl
HOpMaJIbHOTO pacnpenaenenus. [IpuMepsl ciydyailHbIX BEIMYHH, TOAYUHEHHBIX HOPMAJILHOMY
3aKOHY (ITOTPEIIHOCTh U3MEPEHUHN, POCT YelI0BeKa). 3akoH bonbuux yucel. Bvibopounviii memoo
usmepenus epoamuocmeti. Ponv 3axona 6onvuux yucen 8 Hayke, npupooe u obujecmae.
Koppenayus 0eyx cayuatinwix senuyun. Ilonamue o koaghghuyuenme xoppenayuu.
Cmamucmuueckas eunomesza. Cmamucmudeckue kpumepuu. Cmamucmudeckas 3HauuMocms.

IIposepxa npocmetiuux eunomes. OCHO8Hble NOHAMUSL MeOPUU 2pagos.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

Ne aTa npoBeJeHHUsl YPOKa
Tema ypoka A POBEA ML
I IJIaH daxr

Pa3zoenl IloBTopeHne u pacuiMpeHyne cBeJeHuH 0
MHO’KeCTBaX, MaTeMaTH4ecKoii jJiornke u pynkuusx (20
4aCOB)

1-2 MHoxecTBa, onepauyu Hajl
MHOXECTBaMHU

3-4 Koneunsie 1 6eCKOHEYHbIE MHOXKECTBA

5-6 Bricka3biBaHUs U onlepaly HaJl HUMU

7-8 [Ipenukarsl. Onepanuu HaJ npeaukaraMu. Buabsl Teopem

9 KonTponpHas padora Ne 1

10-12 @yHKIUA U €€ CBOMCTBA

13-14 [Toctpoenne rpaduKoB (GPyHKIHIA C TTOMOIIHIO
reOMETPHUECKUX ITpeoOpa3oBaHui

15-16 OoparHas pyHKIUSA

17-19 Meroa uHTEpBAIOB

20 KonTponbnas padora Ne 2
Pa3zoen 2 Ctrenennas pynkums (21 gac)

21 CrenenHast pyHKIHUS C HATYPAJIHHBIM ITOKa3aTeIeM

22 Crenennast pyHKIHUS C LEIBIM
1oKa3aresaem

23-25 Onpenenenue KopHs n-ii crenenn. Oynkuus v = §x

26-28 CaolicTBa KOpHSA n-ii cTeneHu

29 KonTponbnas padorta Ne 3

30-31 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA

32-34 HppaumnoHnanbHble ypaBHEHUS

35-37 Pasnnunble npuéMBI perieHus
MppAIMOHAILHBIX YPAaBHEHHUI U UX CHCTEM

38-40 HppanmonanbHble HEpaBEeHCTBA

41 KonTtponbHas padora Ne 4
Paszoen 3 Tpuronomerpudeckue pynknnu (31 yac)

42-43 Pannannas mepa yria

44-45 Tpuronomerpuueckne GyHKIIUN YUCIOBOTO apryMeHTa

46-47 3HaKM 3HaYeHU TPUTOHOMETpUUECKUX PpyHKIMH. YETHOCTD
Y HEYETHOCTh TPUTOHOMETPUYECKUX (PYHKIUH

48-49 [lepuonuueckue GyHKIUU

50-51 CaoiicTBa u rpaduku GYyHKIMNA y = sin X U y = COS X

52-53 CoiicTBa u rpaduku GyHKIHHA
y=tgxuy=ctgx

54 Konrtponsnas pabora Ne 5

55-57 OCHOBHBIE COOTHOILICHUS MEXK]Y

TPUTOHOMETPUUECKUMH (DYHKIUSMHU OJHOTO U TOTO K€
aprymeHTa




58-60 DopMyITBI CIOKEHUS

61-62 DopMyITbl TPUBEICHUS

63-67 ®opMyIibl ABOHHOTO, TPOHHOTO U
MIOJIOBUHHOTO YTJIOB

68-71 dopMytbl 4J1 Mpeodpa3oBaHUs

CYMMBI, Pa3HOCTH U IIPOU3BEICHUS
TPUTOHOMETPUYECKHUX (YHKIUI

72 KonrtponbHas padora Ne 6

Pa3zoen 4 Tpuronomerpuieckue ypaBHeHHs U
HepaBeHCTBA (24 yaca)

73-75 VYpaBHeHue cos x = b

76-77 VYpaBHeHue sin x = b

78 VpaBueHusitgx=buctgx=>b
79-82 DYHKIUU y = arccos X, y = arcsin Xx,
y=arctg x uy = arcctg x
83-86 Tpuronomerpruyeckue ypaBHEHUS,
CBOJISIIIIMECS K aJreOpandyecKum
87-88 Pemenue TpUroHoMETpUUECKUX ypaBHEHUI METOAOM
Pa30oKeHUs] HA MHOXKHUTEIH.
89-90 [IpumeHeHne orpaHM4E€HHOCTH TPUTOHOMETPUUYECKUX
(GyHKUIMH IpU pelIeHud TPUTOHOMETPHUECKUX YpaBHEHUH
91-92 O paBHOCWIBHBIX [IEPEX0/1aX MPU PEUICHUH
TPUTOHOMETPUUYECKUX YpaBHEHUHN
93-95 Tpuronomerpruyeckue HepaBeHCTBA
96 Kontponbnas padota Ne 7
Pa3zoen 5 llpousBoanas u eé npumenenue (33 yaca)
97-98 Omnpenenenne npenena GpyHKIHH
B TOYKE U (DYHKIIMU HEMPEPHIBHOMN
B TOYKE
99 3aza4v 0 MTHOBEHHOM CKOPOCTH

1 KacaTeJbHOM K rpaduKy QyHKIIMI

100-102 | ITonsiTE IPOU3BOHOM

103-106 | IIpaBuna BBIYMCIIEHUS TPOU3BOJHBIX

107-110 | YpaBHeHue KacaTeIbHON

111 KontponbHas pabora Ne 8

112-115 | Ilpu3Haku Bo3pacTaHus U yObIBaHUS
byHKIMH

116-119 | Touku skcTpeMyMa GyHKIUN

120-123 | HauGospliee u HauMeHbIEe
3Ha4YeHHS QYHKIIUHA HA OTPE3KE

124-125 | Bropas npousBoaHas. [ToHsTHe BBITYKJIOCTH (QYHKIIMU

126-128 | HUccnenoBanue (GyHKIIUU C TOMOIIBIO POU3BOIHON U
ocTpoeHue rpaduka QyHKIUH

129 Konrtponsnas padora Ne9

Pa3pnen 6 IloBTOopenne u cucreMaru3zauus y4eoOHOro
marepuaJia (7 yacoB)

130-135 | IloBTOpEHUE U cUCTEMAaTHU3ALUS




y4eOHOTO MaTepuaia 3a Kypc ajreOpbl U Hadall
MaTEMaTHYECKOT0 aHaIIu3a

136

WroroBas koHTpoJIbHAs paboTa




JIucT BHeceHus U3MEHEeHU |

JlaTta u Tema
HENpPOBEAEHHOI0
ypoka

IIpuuuna, Homep
NnpuKasa

Cnoco0
KOPPEeKTHPOBKHU

JarTa n Tema ypoka
€ y4eToM
KOPPEKTHPOBKH
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