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MNOACHUTEJIBHASA 3AIINCKA

JlanHas paboyasi mporpaMma CoCTaBjeHa Ha OCHOBE MPOTPAMMBI JIJIst
00111e00pa30BaTENIbHBIX YUPEKICHUN «AJreOpa U Hayaia MaTeMaTUIEeCKOTO
agammmza 10-11 kmacce» C.M. Hukonbckuii, M.K. ITotanos. H.H. Pemernnkos,
A.B. llleBkun; IIpoceemenue 2021 r.

-OenepalibHbI KOMIIOHEHT TOCY/IapCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTA,
yrBepxaAeHHbIHN [Ipukazom MunoOpazoBanust PO ot 05 03 2004 roga Ne 1089
-O6pazoBarenbhas nporpamma MBOYVY Tlecuanokorickas COII Ne2

-Yuebnsiii man MBOY Ilecuanokonckas COILLINe2

VYuebnuk: AnreOpa u Hauana maremaTudeckoro ananusa 11, Ilpocsemienue, 2021
denepanbHbIi 0a3UCHBIA yUeOHBIH MIIaH /ISl 00pa30BaTENbHBIX YUPEIKICHUN
Poccuiickoit @enepaiiuy 0TBOIUT 3 Yaca B Henelnto, Bcero 102 yaca s
00s13aTeIbHOT0 U3Y4YCHHUS alireOpbl Ha 0a30BOM YPOBHE CTYIICHH CPEIHETO
(mosiHOT0) 0Opa30BaHMS



COAEPXKXAHUE OBYUEHUA
1. ®yukuuu u rpadguxu. Ilpeaen GpyHKIUM U HENPEPBIBHOCTb.

Oynkuuu. OOnacTs ONpeneNeHus W MHOXKECTBO 3HadeHWi. ['paduk
¢bynkun. [loctpoenue rpadukoB QyHKIMNA, 3alaHHBIX Pa3IMYHBIMHU CIIOCOOAMHU.
CBoiicTBa (yHKIMIl: MOHOTOHHOCTb, YETHOCTb M HEUYETHOCTb, NEPUOJUYHOCTD,
OrpaHUYeHHOCTh. [IpomexxyTku Bo3pacTaHusi M yObIBaHMs, HauOOJbIIEE WU
HauMEHbIIEE 3HAYEHMs, TOYKM DOSKCTpeMyMma (JIOKQJIbHOIO MaKCUMyma U
MuHuUMyMa). ['paduueckass uHTepnperauus. Ilpumepsl  (QyHKIMOHAIBHBIX
3aBHCHMOCTEN B peabHbIX MIPOLIECCaX U SBICHUSIX.

[IpeoOpa3oBanuss  rpauKoB:  HapajUIebHBIM  MEPEHOC,  CHUMMETpPHUS
OTHOCHUTEJIBHO OCEH KOOpAMHAT U CUMMETPUs OTHOCHUTEIBHO Hayanaa KOOPJAMHAT,
CUMMETPHsI OTHOCUTEIBHO HPAMOM Y = X, pacTsHKEHUE U CxKaTue BIOJIb Oceil

KOOpJIMHAT.

I'paduxu ApoOHO-TUHEHHBIX (DYHKITHIA.

O6patHas ¢ynkmusa. O0nacTe onpeaeacHus U 00JacTh 3HAYCHUM 0OpaTHOM
dbynkuuu. ['padux oOpaTHOM QyHKINH.
[Tonsitue o HempepblBHOCTH (yHKIMH. OCHOBHBIE TEOPEMBbI O HENPEPHIBHBIX
(GYHKIUSX.

[lonsitue o mnpenene  Gynkinuu B Touke. lloBegeHwe ¢yHKIMNA Ha
OECKOHEUHOCTH

2. IIpousBoaHas GyHKUMHU U ee IPUMEHECHUE

[TonsiTue 0 Mpou3BOAHON (PYHKIMH, (PUIUUECKUN U T€OMETPUUECKHUI CMBICI
NPOU3BOAHON. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. IIponsBoaHbie
CyMMBbI, Pa3HOCTH, TIPOU3BEIAECHHUs, YaCTHOro. IIpou3BOIHBIE OCHOBHBIX
aneMeHTapHbIX GyHKuui. [IpuMeHeHne mpou3BOAHON K UCCIEIOBAHUIO QYHKIIUN
u noctpoeHuto rpadukoB. IlpomsBomHbie oOpaTHOW (YHKIHH W KOMITO3HIIUH
JTAHHOM (PYHKITUU C JIMHEHHOM.

[Ipumepsl HMCHOJB30BaHUS MPOU3BOJHOM ISl HAXOXKIECHHS HaWITy4dlIEro
pelIeHUs] B NPUKIAJAHBIX, B TOM YHUCJIE COLUUAJIbHO-DKOHOMHYECKHX, 3a/ayax.
HaxoxneHune ckopoctu A mpoliecca, 3aJaHHOrO (GopMysiol Wiu TrpaduKoM.
Bropas npousBoHas u ee GU3NIECKU CMBICIL.

3. IlepBooOpa3Hasi U HHTErpas
[lonarue o0 ompeneseHHOM MHTErpaje Kak IUIOMaad KpPUBOJIMHEHHOMN
tpanenuu. [leppooOpasznas. ®opmyna HeroToHa-Jlelonuna.
[IpuMepbl TpUMEHEHHS UHTerpaia B U3UKE U TEOMETPUH.
4. YpaBHeHNsl, HEPABEHCTBA U CUCTEMbI

OCHOBHBIE ~ IpPUEMBI  pELIEHUS CHUCTEM  ypPaBHEHWI:  IOACTaHOBKA,
anreOpanvecKkoe CJIOXKEHHE, BBEJCHHE HOBBIX MEPEMEHHBIX. PaBHOCHIBHOCTD
YPaBHEHUM, HEPABEHCTB, CUCTEM. PemieHue NMpOCTEHMIIMX CUCTEM YPABHEHUU C
JIBYMsI HEU3BECTHBIMU. PellleHne cucTeM HEpaBeHCTB ¢ OJHOM IEPEMEHHOM.



Hcnonp3oBanue cBOMCTB U TpaduKoB (PyHKUIUN MPH PEUICHUH YpaBHEHHUH U
HEpaBeHCTB. Merox uHTepBaioB. M300paxeHne Ha KOOPAMHATHOM IJIOCKOCTH
MHOXXECTBA DPCIICHUNA YPABHEHUN M HEPABEHCTB C JABYMs IEPEMEHHBIMM M HX
CUCTEM.

[IpuMeHeHne MaTeMaTHYECKUX METOI0B JUIsl PELIEHUS CONEPKATEIBHBIX

3a]a4 U3 pa3IMyuHbIX 00JacTel HayKu U pakTuku. MHTepnperanus pe3ynprarta,
y4eT peaNbHbIX OTPaHUYCHHM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110

MaTeMaTuke HA YPOBHE CPEJHEIO OBILIETO OBPA3OBAHUS
(FA30BBIil YPOBEHD)

JII/I‘IHOCTHBIC, METANPECAMETHBIC M TIPCAMETHBIC PE3YJIbTAaThbl 0CBOCHUHA KypcCa
MaAaTEMAaTHKH

v’ pasBUTHE Y 00yYarOMMXCs CIIOCOOHOCTH K CAMOTIO3HAHHUIO, CAMOPA3BUTHIO
Y CaMOOIIPEACIICHUIO;

v’ (OopMHUpPOBaHHE JINIHOCTHBIX [IEHHOCTHO-CMBICIIOBBIX OPHEHTHPOB H
YCTAHOBOK, CUCTEMbI 3HAUYUMbIX COLUATIBHBIX U MEXKIMYHOCTHBIX
OTHOILICHU, IMYHOCTHBIX, PETYJISATUBHBIX, IO3HABATEIBHBIX,
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEUCTBUIA, CIIOCOOHOCTH UX
UCITI0JIb30BaHUs B y4eOHOM, MO3HABATEIbHON U COLMATBHON MPAKTHKE;

v (hopMHpOBaHHE YMEHHM CAMOCTOSTEIBHOTO INIAHUPOBAHMS 1
OCYUIECTBJIECHUS y4€OHOU 1€ATEIbHOCTH U OPTaHU3aLUU y4eOHOT O
COTPYJHUYECTBA C MEeAaroraMu U CBEpCTHUKAMU, TTOCTPOCHUS
WHIUBUYyAJIbHOIO 00pa30BaTEIbHOIO MapIIpyTa;

v’ pelieHue 3aa4 0OMIEKYIBTYPHOT0, IMYHOCTHOTO ¥ MTO3HABATEILHOTO
pa3BUTHS  OOYYArOIINXCS;

v" nosslteHre 3)HEKTHBHOCTH YCBOECHHS 00YUYAOIMMUCS 3HAHUN U YI€OHBIX
nercTBuid, GOPMUPOBAHNE HAYYHOTO THUITA MBIITUICHHS, KOMIIETEHTHOCTEH B
MPEIMETHBIX 001acTsIX, yueOHO-UCCIIeI0BATEIHCKOMN, MPOEKTHON U
COIIMATIbHOMN AESTEIbHOCTH;

v’ co3/1aHKeE YCIIOBHI U1 MHTErPAlliK YPOUYHBIX M BHEYPOUHBIX (hOpM yueOHO-
HCCIIEIOBATENbCKOM M IPOEKTHOM AEATEILHOCTH 00YUYaIOIINXCS, a TAaKXKE UX
CaMOCTOSITETIbHOM PabOThI MO MOATOTOBKE U 3aIUTE UHANBUTYATHHBIX
MIPOEKTOB;

v (hopMHpOBaHHUE HABBIKOB YYACTHs B PA3IMYHEIX (POPMaxX OpraHU3aIuu
y4eOHO-UCCIeI0BATENbCKON U IPOEKTHON AESTEIBHOCTU (TBOPUECKHE
KOHKYPCBI, Hay4HbI€ O0IIECTBA, HAYYHO-TIPAKTUUYECKHUE KOH(MEPEHIINH,
OJIMMITHUA/THI, HAIIMOHATBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI U IPYTHE
(b opMmBbI), BO3MOXKHOCTD MOTYYSHUS TPAKTUKO-OPUCHTUPOBAHHOTO
pe3ybTara;

v’ IPaKTHYECKYIO HAIIPABJIEHHOCTH IPOBOAMMBIX HCCIIENOBAHUIM U
WHIMBUAYaIbHBIX IPOEKTOB;

v’ BO3MOKHOCTb IPAKTUYECKOTO UCIIOJIL30BaHMS IIPHOOPETEHHBIX
O0Oy4arOIIMMUCS KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB lI€JIENOIaraHus,
IJJAHUPOBAHUSI U CAMOKOHTPOJIS;

v’ TOATOTOBKY K OCO3HAHHOMY BBIOOPY JaJbHEHIIIEr0 00pa3oBaHus U
npoeccCUOHaNbHOM eI TeIbHOCTH.

JIn4HOCTHBIE pe3yabTaThl MpeArnoaratoT chOPMUPOBAHHOCTS !



- CIIOCOOHOCTH K CaMOIIO3HAHUIO, CAMOPA3BUTHIO U CAMOOIIPEAEIICHHIO;

- JINYHOCTHBIX II€HHOCTHO-CMBICJIIOBBIX OPHUEHTHUPOB M YCTAHOBOK, CHCTEMBbI
3HAUYMMBIX  COLUMAJIBHBIX W  MEXKJIMYHOCTHBIX  OTHOILIEHUH, JIMYHOCTHBIX,
PEryJsiTUBHBIX, MO3HABATENIbHBIX, KOMMYHUKATHUBHBIX YHUBEPCAIBHBIX y4eOHBIX
JEUCTBUN, CIIOCOOHOCTHM WX UCIOJb30BaHUS B Y4YEOHOW, IMO3HABATEIbHOU U
COILIMAJIbHOM TIPAKTHUKE;

- YMEHUH CaMOCTOATENHHOTO IUTAHUPOBAHUS M OCYIIECTBICHUS Yy4eOHOU
JESTEIbHOCTH W OpraHu3alid y4eOHOTO COTpYyAHHMYECTBA C TIeJaroraMud u
CBEPCTHUKAMM, TOCTPOCHHUS MHANBUAYAIBHOTO 00Pa30BaTEIbHOTO MAPIIPYTa;

- YMEHUH peleHus 3aa4 OOLIEKYJIbTYPHOIO, JIMYHOCTHOIO M MO3HABaTEIBHOIO
pa3BUTHS 00YUYaIOIINXCS;

-OTBETCTBEHHOIO OTHOIIEHHMSI K YYEHUIO, TOTOBHOCTh M  CIIOCOOHOCTH
oOy4Jarommxcs K camopeaqu3allid M CcaMO0Opa30BaHHI0 HAa OCHOBE pa3BUTOM
MOTHBAllUM Y4eOHOH JAESITENbHOCTH U JIMYHOCTHOTO CMbICIA HU3YyYEHHUS
MaTeMaTUKH, 3aWHTEPECOBAHHOCTb B  IMPUOOPETEHHHM U  PACUIMPEHUU
MaTEeMaTUYECKUX 3HAHUH M CrIocoOOB AEMCTBUI, OCO3HAHHOCTH IMOCTPOEHUS
WHIUBUTyalIbHON 00pa30BaTeIbHON TPACKTOPUY;

-[IEJIOCTHOTO MHPOBO33pPEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKHU.

- JIOTUYECKOTO MBIIUICHHUS: KPUTHYHOCTH (YMEHHE paclo3HaBaTh JIOTUYECKU
HEKOPPEKTHBIC BBICKA3bIBAHUSA), KPEATUBHOCTH (COOCTBEHHasi apryMeHTaIus,
OMPOBEP>KEHM I, TOCTAHOBKA 3a7a4, (OPMYJIHPOBKA MPOOIEM, UCCIETOBATEIBCKHIMA
IPOEKT U JIp.).

MeTanpeaMeTHble pe3yJbTAaThI NPEINOIaraloT c(OpMUPOBAHHOCTD:

- CIIOCOOHOCTH CaMOCTOSATENIBHO CTaBUTh LIEJIM Y4eOHOMW M HCCIIEeN0BATEIbCKOMN
JEATEeIIbHOCTH, IUIAaHUPOBAaTh, OCYIIECTBISATh, KOHTPOJHUPOBATH M OLICHUBATh
y4eOHbIe JEHCTBUS B COOTBETCTBUU C TIOCTABJICHHOW 3aJa4e€ii M YCIOBHUSIMHU €€
BBITIOJTHEH NS,

- YMEHHUSI CaMOCTOATENIbHO IUIAHUPOBATh aJbTEPHATUBHBIE MYTH IOCTHXKEHUS
1eaeil, OCO3HaHHO BHIOMpATh Hanbonee 3IPHEKTUBHBIE CHOCOOBI PpEIICHUS
y4eOHBIX U MTO3HABATENbHBIX 33/1a4;

- YMEHHUS HAaXOJUTh HEOOXOIUMYIO0 WH(OpPMAIUI0 B Pa3IUYHBIX HCTOYHHKAX (B
CIIpaBOYHUKAX, JuTeparype, WMHTepHere), mnpencraBisTh WHOOpPMAIUIO B
paznuuHoii (dopMme (CIIOBECHOM, TaOau4yHOM, TpaduyecKor, CHMBOJHUYECKOM),
oOpabaTeIBaTh, XpaHUTh U TMepeaaBaTh HWHPOPMAIIMIO B COOTBETCTBUU C
MO3HABATEJILHBIMU UJIM KOMMYHUKATUBHBIMU 3a/[a4aMu;

-BJIaJICHUS. NPUEMaMU  YMCTBEHHBIX JIEHCTBMIA:  OMNpeAesieHus IOHSTHUH,
0000IlIeHHs,  YCTAHOBJEHHUS  aHAJIOrMH,  KjIaccu(UKAlMM  HAa  OCHOBE
CaMOCTOSATEILHOTO BEIOOPA OCHOBAHHUM M KPUTEPUEB, YCTAHOBJICHUS POJOBUIOBBIX
U IPUYMHHO-CJICICTBEHHBIX CBSI3€Hl, MOCTPOEHUS YMO3AKIIOUYEHU UHYKTUBHOTO,
JETyKTUBHOTO XapaKTepa Uiv M0 aHAJIOTUH;

-yMEHHUS OPTaHU30BBIBATH COBMECTHYIO yUEOHYIO NESTEIbHOCTh C YYHTEIIeM U



CBEPCTHUKAMMU: OMPEACIIATH LIENH, paclpeaensiaTh GyHKINH, B3aUMOACHCTBOBATH B
rpynne, BBIJIBUraTh T'MIOTE3bl, HAXOAWTh pELIEHUE MpoOJIeMbl, pa3pelaTh
KOH(QJIMKTBI Ha OCHOBE COIVIACOBaHMS MO3MLMUM U Yy4eTa HHTEPECOB,
apryMEHTUPOBATh U OTCTAaUBAaTh CBOC MHEHHUE.

IIpeameTHble pe3yJbTaThl IPEANONATalOT CHPOPMUPOBAHHOCTS!

1)  mnpeacraBieHuil O HEOOXOAMMOCTH JI0Ka3aTEIbCTB MpU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPKIECHUN U POJIU aKCHOMATUKH B MIPOBEIECHUN JETYKTHBHBIX
paccyXAcHUM;

2) NOHATUHHOIO ammapaTta [0 OCHOBHBIM pa3leiaM Kypca MaT€MAaTHKHW; 3HAHUU
OCHOBHBIX TeOpeM, (OpMYyJdl M yMEHUS HMX HNPUMEHSATh; YMEHHS JI0Ka3bIBaTh
TEOPEMBI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHS 3a1a4;

3) yMeHMII MOAEIMpOBaTh pEalbHbIE CHUTyallUd, HCCIEAOBATh IMOCTPOEHHBIE
MOJIEJI, UHTEPIPETUPOBATH MOJyYECHHBIN PE3yJIbTaT;

4) npencraBieHud 00 OCHOBHBIX MOHATUSAX MAaTEMATHUYECKOTO aHaIM3a M HX
CBOMCTBAaX, BJaJ€HUE YMEHHMEM XapaKTepu30BaTh IMOBeACHUE (DYHKUUH,
UCIIOJIb30BAaHUE IIOJIYYCHHBIX 3HAHMM JUIS ONMCAHUS MW aHAIM3a pPEaJbHBIX
3aBUCHUMOCTEH;

5) BnajeHHE YMEHUSMH COCTaBJIECHUS BEPOATHOCTHBIX MOJENEH IO YCJIOBHIO
3aJaud W BBIUMCJICHHUSI BEPOSITHOCTH HACTYIUIEHUS COOBITHH, B TOM YHCIIE C
npuMeHeHueM (QopMysl KOMOMHATOPUKM W  OCHOBHBIX TEOPEM TEOPUU
BEPOSITHOCTEM; HCCIIEIOBAHUS CIIyYalHBIX BEJIMYUH 10 UX PACTIPEIEICHHUIO

6) cpOpMHUPOBAHHOCTh HABBIKOB y4YaCTHs B Pa3IMYHBIX (POpMax OpraHu3aluu
y4e0HO-UCCIEI0BATENBCKON U MPOEKTHOM AESITENBHOCTH (TBOPUECKHE KOHKYPCHI,
Hay4yHble OOIIECTBAa, HAYYHO-TIPAKTUYECKHE KOH(PEPEHLHH,  OJIMMIINAJBbI,
HallMOHAJIbHbIE 00pA30BATENIbHBIE IPOIPAMMBbI U ApyTHe POPMBI)

7) X OCO3HAaHHOMY BBIOOPY JajbHEHIEro oOpa3oBaHHsS M TPodeccHoHaTLHON
NEATEIBbHOCTH.



TEMATHUYECKOE IINTAHUPOBAHUE

No KonunuectBo
Bcero

/I HaumeHoBaHme pa3aeioB U TeM KOHTPOJIbHBIX
9acoB

: paboT

1 IToBTOpenue kypca anreops! 10 kiacca 3 1

2 OYHKITUU U UX Tpauku 18 1

3 [TpousBogHast GyHKINUU U €€ TPUMEHEHUE 26 1

4 [TepBooOpasHasi u UHTErpal 17 1

3) YpaBHEHUS, HEPABEHCTBA U CHCTEMBI 25 1

6 Hrtorosoe noBTopeHue 13 1

UTOI'O 102 6
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