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IHosicHuTEeNLHAA 3aNIUCKA

VYueOHblIil Kype « AnireOpa 1 Hauajaa MaTeMaTUYECKOT0 aHaIM3a SIBJIIETCS OJHUM
U3 HauboJee 3HAUMMBIX B IIpOrpaMMe CpeHEro o0IIero oopa3oBaHusi, MOCKOJbKY, C
OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAJIbHYIO0 0a3y JUIsl M3y4yeHHUs BCEX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JOTHYECKOE U
abCTpakTHOE MBIIUICHHE OOYyYaloluuXxcs Ha YpOBHE, HEOOXOIMMOM JUI OCBOCHUS
uH(pOpMAaTUKH, OOILIECTBO3SHAHMS, UCTOPUHU, CIOBECHOCTH U JAPYTUX TUCHUIUIMH. B
paMKax JaHHOTO Y4eOHOro Kypca OOydaroliuecs OBJIQJIEBAIOT YHHUBEPCAIbHBIM
SA3BIKOM COBPEMEHHON HayKu, KoTopas (OopMyJIUpyeT CBOU JIOCTHKEHHUS B
MaTeMaTu4eckou Gopme.

Y4eOHplii Kypc aiareOpbl W Hadajdl MaTeMaTHYeCKOro aHaln3a 3aKJIaJbIBacT
OCHOBY JJIs1 YCIIEIIIHOTO OBJa/IeHUs 3aKOHAMH (PU3UKH, XUMUU, OMOJIOTUH, TOHUMaHUs
OCHOBHBIX TEHJEHIMI pa3BUTHS DKOHOMHUKHU M OOILECTBEHHOW >KM3HH, MO3BOJIET
OpUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX MJIs1 JajJbHEHIIEro oO0pa3oBaHUs M B IOBCEAHEBHOM
KU3HH. B TO ke Bpems oOBlaJieHue aOCTPAKTHBIMH UM JIOTHYECKH CTPOTUMH
KOHCTPYKILUSMU anreOpbl 1 MAaTEMaTUYECKOTO aHAJIN3a pPa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh HCTUHHOCTD, JOKA3bIBaTh YTBEPKACHUSI C IOMOILBIO
MHIYKIUU U PacCyKJaTh J€AYKTUBHO, UCIOJb30BaTh 0000IIEHNE U KOHKPETU3ALIUIO,
a0CTparupoBaHKE U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUYECKOE MBIIILJICHUE.

B xonme um3yuyeHusi yueOHOro kypca «Auredpa M Havyajlla MaT€MaTUYECKOIO
aHayiM3a» OoOyyaroluecss MOJy4yaloT HOBBIM OMBIT pEIIeHUs MPUKIAJHBIX 3a]ad,
CaMOCTOSATENIBHOTO ITOCTPOEHUs MaTeMaTHYEeCKUX MOJIENEH pPEaJbHBIX CHUTYallHi,
MHTEPHPETALNH TOJYYSHHBIX PEUICHUH, 3HAKOMSATCS C MPUMEpaMU MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH B  MpUpOJie, HAayKe M HMCKYCCTBE, C  BbIJAIOIIUMHUCH
MaTEMaTUYECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

VY4eOHbl Kypc 007a7aeT 3HAUUTENbHBIM BOCHUTATEIbHBIM IOTEHIIHAIOM,
KOTOPBIM  peanu3yeTcs Kak uepe3 Yy4deOHbI MaTepualn, CIoCOOCTBYIOIIMMA
(GOpMHpPOBAaHHIO HAYYHOTO MHUPOBO33pPEHUS, Tak W dYepe3 crnenupuky ydeOHOH
NEeSATEeNbHOCTH, TpeOyromeil  MpPOJOKUTENIbHOM  KOHIIEHTPAallMd  BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3ynbTar.

B ocHoBe Meronuku oOydeHus airebpe M HayalaM MaTeMaTHYEeCKOro aHalIu3a
JIKUT NEATeIbHOCTHBIA MPUHIUIT OOyUYESHHUS.

B ctpykType yuebHOro Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIIA3a
BBIJICJICHBl  CIIEAYIOUIME  COJEpKATEIbHO-METOAWYECKHEe JuHuUU: «Hucna w
BbIUKCIICHUs», «DyHKIMM W Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTreMaTH4ecKoro  aHainu3a», «MHOXecTBa W  JOruka». Bce  OCHOBHbBIE
CoJlepKaTeIbHO-METOIMUECKUE JIMHUM M3YYalOTCSd Ha MPOTSKEHUU JBYX JIET
0o0y4yeHHUsI Ha YPOBHE CPEIHETr0o OO0IIero o0pa3oBaHUs, €CTECTBEHHO JIOTOIHSS APYT
Apyra U MOCTENEHHO HACHIINAsACh HOBBIMU TEMaMHU U pa3zaeniaMu. JlaHHBIA ydueOHBIH



KypC SBISIETCSI WHTETPaTHBHBIM, IIOCKOJIBKY OOBEIMHSAET B ceOe CoJepiKaHue
HECKOJIbKMX MaTEeMaTHMYeCKUX AWCLUUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpPHS,
MaTEMaTUYECKANA aHaIN3, TEOPUS MHOXKECTB, MaTeMaTU4eCKas JIoruka u apyrue. Ilo
Mepe TOro Kak oOydJaromuecs OBJaJeBalOT BCE Ooyiee MIMPOKUM MaTeMaTHUECKUM
anmapaTtoM, y HHUX IOCJIEI0BaTeIbHO (OPMHUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTHh MAaTEMAaTUYECKYI0 MOJENIb pPEAIbHONW CHUTyallud, IPUMEHATH 3HAHWI,
[OJyYEHHBbIE TMpPU H3YYEHUH Y4UE€OHOro Kypca, Uil PELIEHUS CaMOCTOSITEIBHO
chOpMyIIMPOBAHHON MaTeMaTUYECKOW 3aJayd, a 3aTeM HWHTEPIPETHPOBATh CBOU
OTBET.

ConepxarenpHO-MeTOAMYECKas JHHUS «YHca W BBIYMCICHHS 3aBEPIIACT
(popMUpOBaHNE HABBIKOB HCIIOJIB30BAHUSA JEHCTBUTENBHBIX YMCE, KOTOPOE ObLIO
HA4yaToO Ha ypOBHE OCHOBHOIO obmiero odpasoBanus. Ha ypoBHe cpennero o6iiero
o0Opa3oBaHHs 0c000€ BHUMaHUE yiesieTcsa (OPMUPOBAHUIO HABBIKOB PALIMOHATIBHBIX
BBIYMCIICHHU, BKIIOYAIOIIUX B c€0s MCMOJIb30BAHUE PA3IMYHBIX (POPM 3aIIMCH YHUCIIA,
YMEHHE JeNaTh MPUKUAKY, BBIIOIHIATh NPUOIMKEHHBIE BBIUMCIECHMSI, OLIEHUBATh
YHCJIOBBIE BBIPAKEHUS, pabdOTaTh C MAaTEMAaTUYECKUMH KOHCTAHTAMHU. 3HAKOMBIE
00y4aroIuMCcsi MHOKECTBA HATYPaJIbHBIX, LIEJIbIX, PAIMOHAIBHBIX U JIEHCTBUTEIIbHBIX
YHCE IOMOJIHSIOTCS MHOKECTBOM KOMILIEKCHBIX YUCeN. B KaXK/10M U3 3TUX MHOKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My cielIU(UUYECKHE 3aa4l U ONepalluu: JEJICHUE
HAlleJI0, OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE LIEJIBIX YHCEJ, 0COObIE CBOMCTBA
paloHaIbHBIX U UPPALUOHAIBHBIX YHUCEN, apU(PMETUUYECKUE Olepaluu, a TaKKe
M3BJICUCHUE KOPHSA HATypaJbHOW CTENEHH HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIN.
bnaronapss mocnenoBaTeIbHOMY pACHIMPEHHIO Kpyra HCHOJb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSMHM HMX NPUMEHEHUS i1 pElIeHUs Pa3IMuYHbIX 3a7ad
(dopMupyeTcss mpeacTaBICHUE O €IMHCTBE MaTEMaTHKUM KaK Hayku U €€ poju B
IOCTPOEHUU MOJENIel pealbHOro MHpa, UIMPOKO HCIOJIb3YIOTCA 0000IeHue u
KOHKpETH3aIUS.

JInaust «YpaBHEHUST M HEPABEHCTBA» pPEANIM3yeTCs] HAa MNPOTSIKEHUU BCETO
oOyueHusl Ha YpOBHE CpeaHero oluiero o0pa3zoBaHus, IOCKOJIbKY B KaXXJIOM pas3zeiie
IIporpamMmMbl TIpPEIyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3amad. B pe3ynbrare
oOyyaroluecsi OBJIAJEBAIOT PA3IUYHBIMH METOJAMHU DELIECHUS palMOHANbHbIX,
UPpPALMOHANBHBIX, IMOKA3aTENbHBIX, JIOTAPUPMUUYECKUX M TPUTOHOMETPUUYECKHUX
ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/ay, COJEpXKallluX MapaMeTphl.
[TomyuyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCS TPU HUCCIECIOBAHUM (PYHKIHUNA C
ITOMOILBIO TPOU3BOJHOM, NPH PEIICHUN NPUKIAJHBIX 33/1a4 U 337a4 Ha HAXO0XKJICHHE
HauOOJBIINX U HAMMEHBIINX 3HauYeHUU (yHKUMU. JlaHHAs copepxaTenbHas JTUHUSA
BKJIIOYAET B ce0s Takke POpMUPOBAHUE YMEHUI BBINIOJIHATH PAcUETHI O (popMyiaMm,
npeoOpa3oBaHusl  palMOHANbHBIX, HMPPALUOHANBHBIX U  TPUTOHOMETPUUECKHUX
BBIPOKEHUM, a TAKKE BBIPAXKEHUH, COJEPIKAIINX CTETCHH U jorapudmel. biaronaps
M3YYEHHIO anreOpanyeckoro Marepuaja MpPOUCXOAMT JalibHEWIIee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0y4aromuxcs, (OpMHUPYIOTCS



HaBBIKM JCAYKTHUBHBIX pacCyXkAeHUU, pabdoThl ¢ CUMBOJBHBIMU (hOopMamu,
MPEJCTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJEC PABEHCTB U HEPABCHCTB.
Anrebpa npemiaraer 3GpGEKTUBHbIE WHCTPYMEHTHI JIJIsi PEIICHUS MPAKTHYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HArJISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KAk
SI3bIKA HAYKH.

ConepxarenpHo-MeToAMYEeCKass JUHUS «DyHKIMK W Tpadukw» TECHO
neperieTaeTes ¢ IPYruMH JIMHUSAMU Y4€OHOTO Kypca, MOCKOIBKY B KAKOM-TO CMBICTIE
3a1a€T  IOCIENOBATEIBbHOCTh M3y4YEHMs Marepuana. V3ydeHwe CTeneHHOW,
MOKa3aTeIbHOM, JOrapu(MUUIECKON U TPUTOHOMETPUUYECKUX (QYHKIUI, UX CBOMCTB H
rpauKoOB, HWCIONB30BaHUE (PYHKIUH ISl PEIICHHs 3a1ad U3 JPYTUX YYeOHBIX
MPEIMETOB U PEATbHOM KM3HU TECHO CBA3aHO KaK C MaTEMaTUUECKUM aHAJIU30M, TaK
U C pEIICHUEM ypaBHEHHMH M HepaBeHCTB. [Ipu 3TOM 00JbIlIOe BHUMAHHUE YISISCTCS
(GbOpMUPOBAHUIO YMEHHS BBIpAXKATH (POpMyJIaMU 3aBUCUMOCTH MEXKY pPa3IMUYHBIMU
BEJIMYMHAMHU, UCCIIEA0BAaTh MOJIyYeHHbIEe (DYHKIIUU, CTPOUTH UX Ipaduku. MaTtepuan
OTOW COJAEPKATECJIBbHOW JIMHWM HAleJIeH Ha pPa3BUTUE YMEHHHM U HABBIKOB,
MO3BOJIAIONIUX BBIpaKaTh 3aBUCUMOCTH MEXKJY BEIMYMHAMHU B paszIuyHON (opme:
aHaJIMTUYECKOM, TpauyuecKoi U ciioBecHOM. Ero m3ydenue cnocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKPETH3alUH,
WCTOJIb30BAaHUIO AHAJIOTHU.

ConepxarenpbHas sauHus «Hayana MaTreMaTHM4ecKOro aHajin3a» I03BOJISET
CYLIECTBEHHO PACHIUPUTh KPYyr KaK MATEMaTHYECKHUX, TaK W TMPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOy4YarOUIMMCs, TaK KaK Yy HHUX TMOSIBISETCS BO3MOXKHOCTh CTPOUTH
rpadvKu CIOKHBIX (QYHKIIMH, OTIPEIeNATh UX HAaUOOIbIITNE U HAUMEHBIIINE 3HAUYCHHUS,
BBIYUCIIATh IIOMAA (GUryp U OOBEMBI TeJ, HAXOAUTh CKOPOCTU U YCKOPEHUS
npoueccoB. JlaHHas cojaepkaTesibHasi JWMHUSA OTKPBIBAET HOBBIE BO3MOMXHOCTH
MMOCTPOCHUSI MAaTEMaTHYECKUX MOJEJICH pEeajlbHbIX CHUTYyallhi, MO3BOJISIET HAXOIWUTh
HAWIy4lllee PEUICHUE B MPUKIAIHBIX, B TOM YHCJE COIUAIBHO-DKOHOMUYECKUX,
3ajla4aX. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHMUYECKOTO aHalih3a CII0COOCTBYET
Pa3BUTHIO a0CTPaKTHOTO, (HOPMAJIBbHO-JOTHUUYECKOTO W KPEaTHBHOTO MBIIIICHUS,
(hOopMUPOBAHHUIO YMEHHMIM pacro3HaBaTh MPOSBIICHUS 3aKOHOB MAaTeMaTHKH B HayKe,
TeXHHKE W HCcKyccTBe. OOydyarommuecss y3HAIOT O BBIJAIOIIMXCS pPe3yibTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHS MaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

ConepxkarenpHO-MeTOAMYECKasE JIMHUS «MHOXECTBa M JIOTMKA» BKIIIOYACT B
ce0sl DJIEeMEHTHl TEOPMH MHOXECTB M MAaTeMaTHYSCKOM JIOTHKH. TeopeTHKo-
MHO>KECTBEHHBIE NIPEACTABJIEHUS ITPOHU3BIBAIOT BECh KYPC IIKOJIBbHON MaTEMAaTUKHU U
npeayiaraloT HauOoJiee YHUBEPCAIBbHBIM S3bIK, OOBEIUHSIIONIMNA BCE pa3leiibl
MaTeMaTUKH U €€ TMPWIOKEHUH, OHU CBSI3BIBAIOT pPAa3HbIE MaTEMATHYECKHUE
JTUCIMILIMHBI U UX TIPUJIOKEHUS B €IUHOE 11es10€. [[03TOMYy Ba)kHO JaTh BO3MOKHOCTh
oOydJaroremMycsi MMOHMMAaTh TEOPETUKO-MHOXXECTBEHHBIN  SI3BIK  COBPEMEHHOM
MAaTEMATUKU U UCIIOJb30BATh €0 JIJI1 BBIPAXKEHUSI CBOUX MBICIIEU. J[pyruM BaKHbIM
MPU3HAKOM MATEMATHKH KaK HAyKH CJIEAyEeT MPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh



000CHOBaHUM U CJEIOBAHME OINPEACIIEHHBIM MpaBUiIaM MOCTPOEHUS JOKA3aTENbCTB.
3HaKOMCTBO C DJJEMEHTAMU MAaTEMAaTHYECKOW JIOTMKH CIOCOOCTBYET pPa3BUTHUIO
JIOTUYECKOTO MBIIUIEHUS 00yYarouuxcs, MO3BOJISET UM CTPOUTH CBOM PACCYKICHHUS
Ha OCHOBE JIOTUYECKUX MPaBUi, (OPMHUPYET HABBIKU KPUTHUECKOTO MBILIUICHUS.

B yuyeOHoM Kkypce «AnreOpa W Hadaga MaTEMaTHUYECKOTO aHaIH3a»
IPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOIO MOJEIHPOBAHUS, KOTOPBIE IPU3BAHBI
CrocoO0CTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEIEH  peajbHBIX
CUTYyallMii, MCCIEOBAaHUSA 3TUX MOJEJIEH C NOMOIIBIO amnmapara airedpbl u
MAaTeMaTUYECKOTO AaHAJIN3a, HHTEPIPETAlMU IIOJYyYEHHBIX pe3yJbTaToB. Takue
3a1aHUS BIUIETEHBI B KAXKIbBIM U3 Pa3/IesIOB IMPOrpaMMBbl, ITOCKOJIBKY BECh MaTEepHAIl
y4eOHOTO Kypca IIMPOKO HCIONBb3YeTCs Il pelleHusl MPUKIATHBIX 3amad. [lpu
pEIICHUH  pealbHBIX  MPAKTHUYECKHX  3a7a4  oOydaroniuecs  pa3BUBAIOT
HaOMIOAATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHI0, 0000IAaTh U KOHKPETU3UPOBATh MpodiaemMy. JlesTenbHOCTh
1o (GOpMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7a4 OPraHU3yeTcs B Ipoliecce
U3YYECHHS BCEX TeM yueOHOT0 Kypca «Anredpa 1 Hayalla MAaTEMaTUHYECKOTO aHATN3aY.

Ha u3ydenne yue6HOTO Kypca « Anrebpa ¥ Hayaia MaTEMaTUYECKOTO aHAIN3a»
orBoauTcs 272 vaca: B 10 kinacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136
4yacoB (4 Jaca B HEJIEITIO).

Coaepxkanue 00y4yeHust
10 KVIACC

Yuciaa v BBIYUCICHUA

Panronansupie uynciaa. OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, TMPOIEHTHI,
OeckoHEeUHble TMepuoauyeckue npoOu. Ilpumenenue ApoOel W MNPOUEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbBIX OTpacied 3HAHUM U PEaTbHOM )KU3HM.

JlelicTBuTenpHble  4nciia. PanuoHanpHbIE W MPPAUMOHAIBHBIE  YHCIIA.
ApudmMernueckre  omepanuu ¢ JCHCTBUTEIBHBIMH  4yuciIaMu.  Moayib
JNEUCTBUTEIBLHOTO 4Yuciaa U ero cBoiicTBa. [IpuOmmk€HHbIE BBIUMCIEHUS, MpPABUIIA
OKPYIJICHHMS], MPUKHUIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUN.

Crenens ¢ nenbiM nokaszaresnem. bunom Hetotona. cnonb3oBanue nmoaxoasmen
dbopMbl 3amucy JACHUCTBUTENBHBIX YHCEN MJis PEIICHUS MPaKTUYECKUX 3aaad U
MPEJCTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp ¢ palnuMOHaJbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JNEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm umcma. CaoiictBa norapudma. JlecsTuuHble W HATypaJbHBIC
norapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC 4YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA



ToxxaecTBa v TOXKAECTBEHHbIE TPe0Opa3oBaHusl. Y paBHEHHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHHS M ypaBHEHUs-clIeACTBUSA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METO/BI PEUIEHUS LEJIbIX M APOOHO-PAlMOHAIBHBIX YPAaBHEHUH WU
HEpPAaBEHCTB. MHOrOWIEHBI OT OJHOW HEpeMEHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ neabiMu Ko3h UIIMEHTaMH.
Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAKEHUM, COAEPKAIIMX CTEIIEHN U KOPHH.

WppaurionaneHbie ypaBHEHUS. OCHOBHBIE METO/BI PEIICHHS WPPALMOHAIBHBIX
YpPaBHECHUM.

[TokazarenbHble ypaBHEHUsA. OCHOBHBIE METOJIBI PEMIEHUS IOKA3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JIOTapU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METObI PELIECHUS JIOTAPUPMUIECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIIbI. IIpeo6pa3oBanue
TPUTOHOMETPUUYECKUX BBIpaKCHU. PellleHne TpUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucteM JIMHEMHBIX YypaBHEHHWHA. MaTpuua CHUCTEMBI JIMHEWMHBIX
ypaBHeHH. OnpeIeIuTeNb MAaTPULIBl 2X2, €r0 TEOMETPUUECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €r0 3HAYCHUs, NPUMEHEHUE ONPEACIIUTEN Ul PELICHUS CHUCTEMBI
JIMHEHHBIX YPaBHEHUI. PenieHue NpukIiaaabIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI JIMHEWHBIX
ypaBHeHuil. HcciaegoBaHue MOCTPOCHHOM MOJEIM C TOMOIIBIO MATpPUIl H
ONPEAECTUTEIICH.

[ToctpoeHne MaTeMaTUYECKHMX MOJENIEH pEealbHOM CHUTYyalldd C MOMOIIbIO
YpaBHEHUW W HeEpaBeHCTB. [IprmMeHeHME ypaBHEHH U HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 PA3IMYHbIX 00J1acTell HAYKU U peabHON KU3HU.

DOyHKUMU ¥ TpaGUuKH

OyHKMA, crnocodbl 3amaHus (QyHkuuu. B3aumMHO oOpaTHbie (YHKUHH.
Komnosunuss  dynkuuii. ['padux  dyskuum. DnemeHTapHble TpeoOpa3zoBaHUs
rpa@uKoB QyHKIIHA.

OO6macthb ompeneneHuss U MHOXKECTBO 3HadeHWi (ynkiuu. Hymu dyHKuuu.
ITpomexyTku 3HaKomocTossHcTBa. UETHBIE M Heu€THbIe GyHKIUU. [lepuonnueckue
bynkiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MHUHHMYMBI
¢bynkiuu. Hanbomnbiee n HauMeHbITee 3Ha4eHUsT (PYHKIIMHA HA TPOMEKYTKE.

Jluneitnasi, KBaJpaTuyHas © JAPOOHO-IMHEHHas (QYyHKIMU. DIeMeHTapHOe
UCCJIeIOBAHNE U TOCTPOEHUE UX IPaPUKOB.

CrenenHast QpyHKUUsI ¢ HaTypaJdbHBIM M LIENbIM Moka3areieMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-Oi CTENEeHU Kak PYHKIMU 0OpaTHOUM CTENEeHH C
HaTypaJbHbIM MTOKa3aTEJIEM.

[ToxazatenpHass u norapudmudeckas (GyHKIUHA, UX CBOWCTBA W TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.



Tpuronomerpruueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIUNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajJbHBIX Mpoleccax U siBaeHusx. ['paduxu
pEAIbHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOr0 aHAJIU3a

[locnenoBarenbHOCTH, CMOCOOBI 3aJlaHus  MOcCienoBareabHOCTe. Meroa
MaTeMaTHYeCKOW MHAYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEIOBATEIIBHOCTH.
Uctopus BO3HHUKHOBEHMS MAaTeMaTHYECKOrO0 aHaldu3a Kak aHajau3a OECKOHEYHO
MAaJIBIX.

Apudmernueckas U TeoMeTpUUecKas Tporpeccur. beckoHedHO yObIBaromas
reomerpuyeckas mnporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH TeoMeTpHUYecKon
nporpeccud. JINHEWHBIM U SKCIOHEHIUAIBHBIA pocT. Yucio e. @opmyna CIOXKHBIX
MpOLEHTOB. Mcronp30Banne Nporpeccuu sl peIIeHUs PEATbHBIX 33/1a4 TPUKIATHOTO
Xapakrepa.

HernpepoiBHbIe GYHKIIMU U UX CBOMCTBA. TOUKHU pa3pbiBa. ACUMIOTOTHI IpauKOB
¢bynkuui. CpoiicTBa (DyHKIIMI HEMpPEpBIBHBIX Ha OTpe3ke. MeToa MHTEpBaJIOB IS
perieHus: HepaBeHCTB. [IpruMeHeHue CBOMCTB HEMPEPhIBHBIX (DYHKIUH 1JIs PEIICHHUS
3aaad4.

[lepBast u BTOpas npousBojaHble PyHKIMKU. OnpenesieHne, reoOMETPUUECKUN 1
(bu3HUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOUM K rpaduky QyHKIUH.

[IpousBoaHbie neMeHTapHbIX GyHKIMHA. [Ipou3BoaHAS CyMMBI, TPOU3BEICHNUS,
YaCTHOT'O U KOMIO3ULIMK (YHKITUH.

MHo:xecTBa U JIOTHKA

MHO0K€eCTBO, Onepalny HaJ MHOKECTBAMHU U UX CBOMCTBA. Jnarpammsl Ditnepa—
Benna. [IpumeHeHne Te0OpeTUKO-MHOXKECTBEHHOTO arapara JJisi ONMCAHUsI PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEeMaTHYECKOTO OOBEKTa, CIIENICTBUE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.



11 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

Harypansuble u uensle yucna. [IpuMeHeHME NPU3HAKOB IEIUMOCTH IIENBIX
qucen, Hauoobiuit oot nenutensd (nanee — HOJl) m HammensbIiee o01iee KpaTHoe
(manee — HOK), octatkoB mo Mojayiio, anroputma EBkinuaa ais pemieHus: 3a1ay B
LEJIbIX YUCTIaX.

Kommnekcusie uncna. Anredpandeckas U TpUrOHOMETpU4deckasi (hOpMbl 3aIucu
KOMIUIEKCHOTO 4Hciia. ApuMETUYECKUE ONepali ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOM mtockoctu. @opmyna Myaspa.
Kopnu n-o¥i cTenenn n3 KOMIJIEKCHOTO yucia. [ [puMeHeHne KOMIUIEKCHBIX YUCEN IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYMHOCTh YPaBHEHUM Y HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATENbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CHUCTEM W COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpalUOHATBHBIX, TTOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX
3a/1a4 M 3a7a4 U3 Pa3IMYHBIX 00JacTel HAYKU U PEeaIbHOW KU3HU, WHTEPIpPETALIUS
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U Tpaduku

I'padux xommosuruu ¢GyHkumii. ['eomeTpuueckue oOpas3bl ypaBHEHUN U
HEPABCHCTB HA KOOPJAUHATHOW MJIOCKOCTH.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IPpaPUKH.

I'paduueckue MeTompl pelieHUs YpaBHEHM M HEpaBeHCTB. | 'paduueckue
METO/bI PEILICHHUS 3a]1a4 C TapaMeTPaMH.

Ucnionp3oBanne rpadukoB (QYHKIUE 1 UCCIEAOBaHUS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbhI€ BO3HUKAIOT MPU PEIICHUHM 3aJad U3 JPYTHX Y4eOHBIX
PEAMETOB U PeaJbHON KU3HHU.

Hauajna MaTeMaTH4eCcKOro aHajan3a

[IpumeneHnre TPOM3BOMHONM K HWCCIENOBAHMIO (YHKIIMA HA MOHOTOHHOCTH H
sKkcTpeMyMbl. HaxoxaeHre HauboJbIIEro U HAMMEHBIIET0 3HAY€HU HEeNpephIBHOM
(GYyHKUIHUU Ha OTPE3KE.

[IpumeHeHne TPOU3BOTHON MJII HAXOXKJICHUS HAWIYUIIEro penieHus B
MPUKIIAIHBIX 3a7a4ax, AJisl OMPEACIICHUSI CKOPOCTH U YCKOPEHUS Mpoliecca, 3aIaHHOTO
dbopmyoii umu rpaduKoM.



[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3Hbix. IlepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

HNnTerpan. ['eoMeTpruyecknii CMbICI MHTErpajia. BeUMCICHUE ONPENEIEHHOTO
uHTerpana no popmyne Hetorona-Jlen6uuma.

[IpumeneHre HHTETpaIA AT HAaXO0XKACHUS IO e MITOCKUX (GUTYp M 00bEMOB
r€OMETPUYECKHUX TEIL.

[Ipumepbr  pemenuii  auddepeHIMaIbHBIX ypaBHEHUH. MaremaTudyeckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 UG (HEepeHIINATbHBIX YPaBHEHHIA.

Ilnanupyembie pe3yJbTaThl OCBOCHUS Y4€OHOI0 NpeaMera

JIMYHOCTHBIE Pe3yJIbTaThl

JINYHOCTHBIE pe3yJIbTaThl HMEIOT HAMNPABICHHOCTh HA PEIICHUE 3a/1ad
BOCIIUTAHUS, PA3BUTHS U COIMAIM3AIMU OOYYaIOIIMXCA CpEJACTBAMU Y4eOHOIO
npeaMera:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YyYaloOlEerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4IEHA POCCUHUCKOrO OOIIECTBA, MPEICTABICHUE O MaTEeMAaTHUYECKHUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3IUYHBIX  CTPYKTYp, SBJICHHH, TPOLETYP
IpaXIaHCKOT0 00111eCTBa (BHIOOPHI, OITPOCHI U IPYTO€), YMEHUE B3aUMOIEHCTBOBATH C
COIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX QYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKOM T'PAKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUAM POCCHMCKUX MATEMATHUKOB U POCCUHMCKONM MAaTEMAaTUYECKOMW IIKOJIbI,
WCTIONBL30BAaHUE JTUX JIOCTIDKEHMH B JPYrMX HayKaxX, TEXHOJIOTusAX, cdepax
AKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HaHWE IYXOBHBIX ILIEHHOCTEW POCCUHCKOro Hapoaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO TMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHKEHHI HAyKH U JIESITEIbHOCTHIO YYEHOI0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUH, pacCy ACHUI, BOCOPUUMUYUBOCTh K
MaTeMaTUYECKUM acCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;



5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI TPUMEHATH MaTEMAaTUUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOro M Oe3omacHoro o0Opa3a >KHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO (3I0pOBOE MHTaHWE, COATAHCUPOBAHHBIM PEXHUM 3aHATHI M OTIbIXA,
perynspHas (u3nueckass aKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE IMPH
3aHATHUSAX CIIOPTUBHO-030POBUTEIBHON JAEATEIHHOCTDIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTU TPYAOIIO0MS, HHTEPEC K PA3IUYHBIM
chepam mpodecCHOHATBHOW JEATEIBPHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €
MPWIOKEHUSMU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun u
peaIn30BbIBaTh COOCTBEHHBIE »KU3HEHHBIC IUIaHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTEMaTUYECKOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH KU3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MAaTeMaTHIECKOM
HAIPaBIEHHOCTH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpbl, [OHMMaHHUE  BIIUSHUS
COLIMAJIbHO-9KOHOMUYECKUX TMPOIIECCOB HAa COCTOSHUE MPHUPOJHONM U COLMAIBHOU
CpeIbl, OCO3HaHUE TII00aTBHOTO XapaKTepa SKOJOTHYECKUX Mpo0OieM, OpUeHTAIMS Ha
MPUMEHEHNE MaTeMaTUYECKUX 3HAHUH ISl PEeIIeHus 3a1ad B 00JACTH OKPYKAroIIen
Cpenbl, TUIAHUPOBAHUE TOCTYIKOB M OIEHKHM HMX BO3MOKHBIX IOCJIEACTBUHN st
OKpY>KaloIllel Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKHU, TOHUMAHUE MAaTEeMaTHYECKOM
HayKU Kak cepbl YeIOBEUECKOU NEeATETLHOCTH, dTANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUTSL pa3BUTHs LMBWIM3AIMHU, OBJAJCHHUE S3HIKOM MAaTEMAaTUKH W MaTeMaTHYE€CKOM
KyJIBTYpOH KaK CpEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U
HCCIIEIOBATENLCKYIO AeSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

MertanpeaMeTHbie pe3yJbTaThl
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble 1ornyeckue 1eicTBUA:

BBISIBJITD M XapaKTEPU30BATh CYLIECTBEHHBIE NPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONpPEACIICHUS
NOHSTHH, YCTaHABIIMBATh CYLIECTBEHHBIM MPU3HAK KiacCU(UKAIMU, OCHOBAHMS IS
000011IeHHS U CPAaBHEHM S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATD, dbopMynupoBaTh " peoOpa3oBbIBATh CYKJICHUS:
YTBEPAUTENbHbBIE U OTPULIATENbHBIE, €IUHIUYHbIEC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IIPOTUBOPEUHNS B
(dakTax, OaHHBIX, HAOMIOAEHUSX W YTBEPXKACHMSIX, MpearaTb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;



NIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENIBHO JTOKA3aTeJIbCTBA MATEMaTUYECKUX YTBEPKICHUN
(OpsiMble ¥ OT IPOTUMBHOIO), BBICTPAWBATh apIyMEHTALIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJIBI;

BbIOMpaTh CrIOCO0 peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
pelieHus1, BBIOUpaTh HaubosIee MOAXOIALINN ¢ yUETOM CaMOCTOSATEIBHO BbIIEICHHBIX
KpUTEPHUEB).

Bba3oBble ucciaenoBarebcKue A1eHCTBUA:

HCIIOJB30BaTh BOIIPOCHI KaK HCCIIEIOBATEIILCKAA HMHCTPYMEHT II03HAHUS,
(opMyIMpOBaTH BONPOCH!, (PUKCUPYIOLINE TPOTUBOPEUHE, IPOOIIEMY, YCTaHABINBATh
HUCKOMOE M JaHHOE, (OpPMHUpOBaTh THMIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIIMIO,
MHEHHUE;

MIPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BAHUE 110
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYecKOoro OOBEKTa, SBJICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMH, SBJICHUSMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POpMyIMpOBaTh 00OOIIEHHS M BBIBOABI IO pe3yjibTaTaM
MIPOBEAEHHOIO HAOIIOEHUS, UCCIIEI0BAHNU, OLIEHUBATh JOCTOBEPHOCTH MOJTYyYEHHBIX
pe3yJbTaToOB, BBIBOJOB M O0O00IICHUH;

IIPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE IIpOLECCa, a TaKKe BBbIABUrATh
IIPEATIOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh 1€PUIMTHl MHPOPMALIMM, NAHHBIX, HEOOXOIMMBIX JIsI OTBETa Ha
BOITPOC U IS pELICHUS 3a1a4H;

BbIOMpaTh MH(OPMALMIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh MHPOPMAIIMIO PA3NIUYHBIX BUJOB U (HOpM
IIPECTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POPMALIUIO, MNPEIACTABIATh €€ B paziIMyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HaAEKHOCTh MH(OPMALIUU 10 CAMOCTOSITENIbHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE 1eHCTBUS

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIMPOBATh CY>KICHHUS B COOTBETCTBUU C YCIOBHUSIMHU U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHHUS 110 XOAY PEIICHUS 3aa4i, KOMMEHTUPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

B X0/i¢ OOCYXXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOUW TEMBbl,
po0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh MU, HAalleJIEHHbIC Ha MIOMCK PEIIeHMUS,
CONIOCTABIATh CBOM CYXACHUA C CYXKICHUAMH JPYIMX YYaCTHMKOB JHAJIOra,



0oOHapy>KUBaTh Pa3IMYUE U CXOJICTBO MO3UIUHI, B KOPPEKTHOU (popMe GOopMyIHpPOBATH
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;

IPENCTaBIIATh PE3YNbTAThl PEIICHUs 3aJadyM, SKCIIEPUMEHTAa, HCCIEIOBaHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPHUU.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PELICHMS 3aJa4yH, BHIOMpATh CIOCOO penIeHus ¢
y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM HMH(OPMALINH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HaBBIKAMU MO3HABATEIHLHON pedeKchH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX IPOLIECCOB, MX pE3YyJbTaTOB, BIANETh CIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJIA MPOLECCa U PE3YJIbTaTa PEUICHUS MAaTeMAaTHYECKOU
3a/lauu;

OpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMpPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX,
HaJICHHBIX OIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YJIbTATA LEIH U YCIOBUAM, OOBACHATH MPUUHHBI
JOCTW)KEHUSI WM HEJOCTIXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OI[EHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboThI NP pEIIEHUH y4eOHBIX 3a7a4, IPUHUMATh LE€JIbh COBMECTHON JI€ATEIbHOCTH,
IUTAaHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOThl, pacmpeneisiTb BHIBI padoT,
JIOTOBApPUBATHCA, OOCYXKIaTh MPOIIECC M PE3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIBKHUX JIFOICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYX)IAeHUs, OOMEH MHEHHII,
«MO3TOBBIE TITYPMbD» U MHBIC), BHITIOIHATH CBOIO YaCTh PabOTHI U KOOPJAUMHUPOBATH
CBOU JICUCTBUSA C APYTUMH YJICHAMH KOMaHbl, OLICHUBATh KAYECTBO CBOETO BKJIAJIA B
001U MPOAYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUSI.



IIpeamMeTHBbIe pe3yabTaThl

K xonmy o6ydenuss B 10 kJjacce oOyYarOnIuiics TOJYYHUT CIEAYIOIIHE
IpEeIMETHBIE PE3YJIbTAThI IO OTJAEIBHBIM TEMaM paboueil MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHATTN3ay:

Yucia v BBIYMCICHUA:

CBOOOZIHO OMEpUPOBATh MOHATHAMH: pAIUOHAIBHOE YHCIO, OeCKOHEeuHas
epuonyeckas  poOb, MPOLEHTHl, HPPALMOHATIBHOE  YHUCIO, MHOYKECTBA
PAlMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

IPUMEHSTH APOOH U MPOUEHTHI JIJIsl PEIICHUs MPUKIIAIHBIX 3a/1a4 U3 Pa3TuYHbIX
OTpAacCJIe 3HAHUW U PEAIbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBHIYMCICHUS, MpPaBUia OKPYIJICHUS, TPUKHUAKY U
OLICHKY pe3yJbTaTa BEIYHCICHUN;

CBOOOZIHO OMNEpUPOBATh TMOHSATHEM: CTENEHb C ILEJNbIM IOKAa3aTeleM,
UCIOJb30BaTh MOAXOAAIIYI0 (OpMY 3alUCH JEUCTBUTEIbHBIX YUCEN JUIS PEIICHUs
MIPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHUEM: ApU(PMETUUECKUH KOpPEHb HATYypaJbHOU
CTEIICHH;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM: JIOTapu(dM 4YuUCHa, JECATUYHBIE U
HaTypaJibHbIE JIOTapU(PMBbL;

CBOOOJHO ONEPHUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YUCJIOBOI'O apryMEHTa;

ONEpUPOBaTh TMOHATHUSIMH: APKCHHYC, APKKOCMHYC W APKTAHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSIMU: TOXKIECTBO, YpPaBHEHHME, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICCTBUS, PABHOCUIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3jJMYHbIE METOJbl pEIIECHUS pAUUOHAIBHBIX U  JpOOHO-
PalMOHAIIBHBIX YPAaBHEHUH, IPUMEHSATh METOI MHTEPBAJIOB ISl PELIEHUS HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATHUAMM: MHOTOYJIEH OT OJHOM TEPEeMEHHOM,
MHOTOUJIEH C LEJIbIMU KO3((PUIIMEeHTaMU, KOPHU MHOIOWIECHA, IPUMEHSTH JCJICHUE
MHOT'O4JIEHa HA MHOT'OYJIEH C OCTATKOM, TeopeMy besy u reopemy Buera s peenus
3aj1ad;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YpaBHEHUN, MaTpHUILIA,
ONPEIEIUTENIb MATPULIBI 2 X 2 M €r0 TEOMETPUYECKHUN CMBICII, HCIIOJIb30BATh CBOMCTBA
onpenenuTess 2 X 2 1yl BBIYUCIEHUS €r0 3HAYEHUS!, IPUMEHATh ONPEIETUTENH IS
pELIEHUs] CUCTEMBbl JIMHEMHBIX YpPaBHEHHWM, MOJEIUPOBATH PEAJIBHBIE CUTYaLMH C
IIOMOIIBIO CHUCTEMBI JIMHEHHBIX YPAaBHEHWM, HCCIIEI0BATH MOCTPOCHHBIE MOJEIHU C
MOMOIIIBIO MATPHIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MTOTYYEHHBIN PE3YIIbTAT;

MCIIOJIh30BaTh CBOMCTBA JIEUCTBHIA C KOPHSIMH TSl TPeoOpa30BaHUs BIPAKCHUIA;



BBINOJIHATH PEOOPA30BAHMSI YUCIIOBBIX BBIPAXEHHUM, CONEPKALUX CTEHNEHU C
palMOHAIBHBIM [TOKA3aTeIIEM;

UCIIOJIb30BaTh CBOICTBA JIOTapu(MOB 1Jis IpeoOpa3oBaHUsl JIOTapuPMUIECKUX
BBIPAKCHHU;

CBOOOZHO OMNEpPUPOBATh MOHATHSIMHU: HPPALMOHANBHbBIE, MOKa3aTelIbHbIE H
Jorapu(pMHUUECKUE yYpaBHEHUS, HAXOJUTh WX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX
[IEPEXOA0B MIIM OCYLIECTBIIASA IIPOBEPKY KOPHEH;

[IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKUE (HOPMYJbl Il IpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZHO  OMEpHUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATh  HeoOXoauMble  (GOpMysdbl s  pEHIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJIEJIUPOBATh pEaJIbHbIE CUTYAIlMU Ha SA3bIKE aJIreOpbl, COCTABISATh BBIPAKEHNU,
YpaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 33J]a4M, UCCIIEA0BATH TOCTPOECHHBIE MOJECIIHU C
UCIIOJIb30BaHUEM arrapara ajareopsl.

DOyHKUUM U Tpaduku:

CBOOO/IHO OINEpPUPOBaTh MOHATUAMU: (DYHKLHUS, CHOCOOBI 3afaHusl (PYHKIHH,
B3aUMHO 00paTHble (DYHKIHMH, KOMIIO3ULKA (YHKUNNA, rpaduK (QyHKIHMH, BBIIOIHATh
aJIeMEHTapHbIE IpeoOpa3zoBaHus rpauKoB HyHKIIHIA;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: OONACTh OMNPEICIIEHUS U MHOMXECTBO
3HaYeHUN PYHKUMU, HYJIU PYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATUSAMU: UETHBIE W HEUETHbIE (YHKIHH,
MEepUOINYECKHE (DYHKIIMH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBI (yHKIMHM, HauOosblllee M HaUMEHbllIee 3HaueHue (QYHKUUM Ha
IPOMEKYTKE;

CcBOOOZHO ONEpUPOBATh MOHATUSMM: CTENEHHas (QYHKUHUS C HATypaJbHBIM U
LEJbIM [OKa3aTesleM, TIpauK CTENEHHON (QYHKUMKM C HATypaldbHbIM U LEJIbIM
nokasaresneM, Trpaduk KOpHA N-OM CTENEeHH Kak (yHKUHUU OOpaTHOW CTENEHU C
HATypaJbHBIM [10Ka3aTEJIEM;

ONEepUpPOBaTh MOHATUSMM: JIMHEWHHas, KBaJpaTHUYHas U JpOOHO-TUHEHHAs
(YHKIIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U TIOCTPOCHHUE UX TPaPHUKOB;

CBOOOJHO OIEpUPOBAaTh TMOHATHSAMU: I[IOKa3aTelibHAas M Jorapugmuyeckas
GyHKUMH, MX CBOMCTBAa W rpaduKH, HCHOJb30BaTh UX Tpaduku s penieHus
YpPaBHEHUH;

CBOOOZHO OMNEpUPOBATH MOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
onpeereHue TPUTOHOMETPUUECKUX (PYHKIIUNA YUCIOBOTO apIyMEHTa;

UCIIONb30BaTh rpadukd  (YHKIUHA IS WCCIENOBaHMUS  MPOIECCOB U
3aBUCUMOCTEI MpHU pEIICHUU 3aJa4 U3 JIPYTUX YYEOHBIX NMPEIMETOB M peaibHOU
’KU3HU, BBIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Havana mareMaTH4ecKOro aHaJIu3a:



CBOOOJHO OIEpPUPOBATH MOHATUAMU: apudmeTHueckass U TeoMeTpuuecKas
nporpeccusi, 0ECKOHEYHO YOBIBaIOIIasi T€OMETpUYECKasi MPOrpeccusi, JTUHEUHBIN U
AKCIIOHEHIIUATILHBIN POCT, (OopMylia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

WCMOJIb30BaTh MPOTrPECCUU JUIA PEUIEHUS] PEabHBIX 3a1a4 NPUKIATHOTO
XapakrTepa;

CBOOOJIHO OMEPUPOBATH MOHATUAMU: TMOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHus
IIOCJEA0BATEIbHOCTE, MOHOTOHHBIE M OIPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH,
ITOHUMATh OCHOBBI 3aPO’KJICHUS MAaTEMAaTHUYECKOT0 aHAJIM3a KaK aHaJIn3a 0ECKOHEYHO
MalbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HEMPEPbIBHbIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka QyHKIIMH, aCUMIITOTHI rpaduka QyHKIUY;

CBOOO/JIHO OIEpUpPOBaTh MOHITHEM: (QYHKIMS, HENpepbIBHasT Ha OTpPE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPBHIBHBIX (PYHKIIUM JIJIs pelIeHUs 3a1aY;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TIEpBasi U BTOpasi MPOU3BOAHBIC (YHKIIUH,
KacarenbHas K rpaduky QyHKIINY;

BBIYUCJIISTH IPOU3BOJHBIE CYMMBbI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIUU JIBYX
GbyHKIUH, 3HaTh TPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINM;

HCIIOJIb30BaTh TE€OMETPUYECKUI M (U3HYECKUH CMBICT MPOU3BOAHOU s
pelieHus 3aad.

MHoxecTBa M JIOTUKA:

CBOOO/IHO OTEpUPOBAThH MOHIATUSIMU: MHOKECTBO, OTIEPAIIMH HaJl MHOXXECTBAMU;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar Il ONMHCAHUS PEaIbHBIX
MIPOIIECCOB U SABJICHUN, TP PEIICHUH 3a]1a4 U3 IPYyTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OIEpUPOBATh TOHATUSIMU: OIpPEACIICHUe, TeopeMa, YpaBHEHUE-
CJIEICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, J0KAa3aTeIbCTBO, PABHOCHIIHHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiiacce oOyYaroImMiiCS TMOJYYUT CIICIYIOIINUE
IIPEIMETHBIE PE3YIbTaThl IO OTJACIBHBIM TEMaM padoueil MporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHITUSAMU: HATYPAJIbHOE U EI0€ YUCIO, MHOXKECTBA
HaTypaJbHBIX M LEIbIX YUCEJ, UCIOJb30BaTh MPU3HAKU JEIMMOCTH LEJbIX YHCEII,
HOJl u HOK HaTypanbHBIX 4uceNl Uil pElieHus 3adad, NPUMEHSATHh AJITOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHSATUEM OCTaTKa MO MOMAYJIIO, 3aIlUChIBATh
HaTypaJIbHBIC YKCJIa B PA3JIMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OMEPHUPOBATH TMOHATHAMU: KOMIUIEKCHOE 4YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEN, TMPEJCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckoud
TPUTOHOMETPUUYECKON (DopMe, BBHIMONHATH apU(METHUUECKHE OIepaluu ¢ HUMU U
U300paXkaTh Ha KOOPJMHATHOM MIOCKOCTH.



YpaBHeHUS U HEPABEHCTBA!

CBOOOZIHO OIEpUpOBaTh MOHATHSIMH: HPpPAaLMOHAJIbHBIE, IIOKA3aTEJIbHBIE U
Jorapu(pMHUUECKUe HEPABEHCTBA, HAXOJUTh UX PELICHUS C MOMOIIBI0 PABHOCHIIBHBIX
IIEPEX0/IOB;

OCYULIECTBJIATH OTOOP KOPHEN MTPU PEIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOZIHO  ONEpPUPOBaTh IOHATHUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMble  (GOpMysdbl s  pEHIEHHs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CcBOOOJHO OMEpUPOBATH MOHATUSMHU: CHCTEMA U COBOKYIMHOCTh ypaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CHUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIWUTh PELICHUS
CUCTEMBI M COBOKYIIHOCTEH pPalMOHAIBHBIX, UPPAUMOHAIBHBIX, IMOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

penaTh paudoHalIbHbIE, UPPALIMOHATIBHBIE, TOKa3aTEIbHbIE, JOTapU(PMUUECKUE
U TPUTOHOMETPUYECKHE YPABHEHHS W HEPABEHCTBA, COAECpXKAIIME MOAYJIA U
apameTpsl;

OPUMEHATh IpaduuecKkue MEeTOIbl JUIsl pelIeHHs] YPaBHEHUM U HEPAaBEHCTB, a
TaK)K€ 3a/1a4 C apaMeTpaMu;

MOJEJIUPOBATh peaJIbHbIE CUTYAllMU Ha SA3bIKE aJIr€Opbl, COCTABISATh BBIPAKEHNU,
YpPaBHEHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCJIOBHIO 3aJa4d, WCCIEN0BAaTh
IOCTPOEHHBIE MOJENU C MCIOJb30BAaHUEM ammapaTta anreOpbl, MHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3yibTar.

DOyHkuMu ¥ rpapukm:

CTpOUTh TpadUKU KOMIO3UIMK (PYHKIMIA C TMOMOUIBI0 3JIEMEHTAPHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH T'€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPJIMHATHOU
IIJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TPA(UKN TPUTOHOMETPUUECKUX (PYHKIMMI;

NPUMEHATh (YHKUMU [ MOJEIUPOBAHMS W KCCIECIOBAaHUS peajbHBIX
IIPOLIECCOB.

Hayajia MaTreMaTH4eCcKOro aHajmu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JJIsl MCCeA0BaHUs (YHKIIMU HA MOHOTOHHOCTb U
DOKCTPEMYMBI;

HaXOJUTh HauOoJIblllee W HAaUMEHbIIee 3HAYCHUS (DYHKIMM HENpPEephIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUI HAXOXKACHUS HAWIIydllero peleHus B
NPUKIIAHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a7adax, I ONpPEICICHUS
CKOPOCTHU U YCKOPEHHUSI MPOIEcca, 3aJaHHOr0 (GopMysoi uiu rpaduxkom;

CBOOO/IHO ONEPUPOBATH MOHATUAMHU: ITEPBOOOPA3HAsI, ONPEICTEHHBIA UHTETPAl,
HaXOJUTh IEPBOOOPA3HBbIE AJIEMEHTAPHBIX (PYHKUMHA W BBIYUCIATH HHTErpajl IO
dopmyne Hororona-JIeitOnuna;

HAXOJUTh TJIOMWAAM MIIOCKUX (UTYP U OOBEMBI TEJ C TOMOUIBI0 UHTETPAJIA;



HMCTb MpPCACTABJICHHUEC O MATCMATHYCCKOM MOACIMPOBAHMKU Ha IMPHUMEPC

coctaBieHus 1uddepeHInanbHbIX YPaBHEHHUI;

peuiatb IMIPUKIAAHBIC 3aJa4d, B TOM 4YHCIIC COHHAJIbBHO-3KOHOMHUYCCKOI'O H

¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3A.
TemaTHyeckoe NVIAHUPOBAHUE

10 xyacc
DJIeKTPOHHbIE
Ne Pasznen u tema KonuyectBo 'HeﬂTeﬂ..bHOCTb YHUHTEMH ¢ (uudposbie)
n/n MporpamMmbl YyacosB yu€rom padorcii o0pa3oBaTeJibHbIE
NMPOrpaMMbl BOCIIHTAHHUS
pecypchl
1 MHokecTBO 24 [MoGyxnath yuennkoB | bubmmorexa LIOK
JICHCTBUTEIIBHBIX cobroIaTh Ha  ypoke | https://m.edsoo.ru/7f41646e
quces. MHOTOYJIeHBI. OOIIeTIpUHATEIC HOPMBI
Panuonanbuele MOBEJICHUS, MpaBmiIa
YpaBHEHHUS u OOIIEHUS] C YYUTEISIMH U
HEPaBEHCTBA. CBEpPCTHHKAMHU
Cucrtembl JIMHEUHBIX
YpaBHEHUI
2 Oyrakumn v rpadukn. | 12 [HobyxmaTh yueHnkoB | bubmmoteka [JOK
Crenennast (QyHKIHS cobroIaTh Ha  ypoke | https://m.edsoo.ru/7f41646e
C LIEJIBIM TTOKa3aTeneM mpaBuia yueOHO
JUCIUTUTAHBI u
CaMOOpraHHU3aIIH
3 Apudmermueckuit 15 WNunmmupoBate yduernnkoB k | bubmmorteka [JOK
KOpPEHb N-0if CTETEHH. 00CYXICHHIO, https://m.edsoo.ru/7f41646e
HppannonanbHbie BBICKa3bIBAHHIO CBOETO
ypaBHEHHS MHEHUsI, BBIPaOOTKE CBOETO
OTHOUICHUS MO  TIOBOJY
MojJy4yaemMoll  Ha  YpoOKe
COIMAIBHO 3HAYUMOM
nH(pOpMaIUu
4 [TokazaTenbHas 10 Crpouth BocmuTaTeNbHYyIO | bubmuorexa [JOK
GyHKIHS. JesTeNbHOCTh ¢ y4érom | https://m.edsoo.ru/7f41646e
[TokazaTenbHbIE KyJbTYpPHBIX pa3myami
YpaBHEHHUS JeTed, TIOJOBO3PACTHBIX H
WHIUBHYJTbHBIX
0COOCHHOCTEMH
5 Jlorapudmmyeckas 18 [Ipusnekars BHuUManue | bubnuoreka [IOK
byHKIHS. YYCHUKOB K IIeHHOCTHOMY | https://m.edsoo.ru/7f41646e
Jlorapudmudeckne aclieKTy  W3y4YaeMbIX  Ha
ypaBHEHHS ypOKe SIBICHUH, TOHSITHH,
pUEMOB
6 Tpuronomerpuueckue | 22 [IpuBnexatp BHUManue | bubimoreka [JOK
BBIPKEHHS u YUYEHHUKOB K 00cy>kiaemoii Ha | https://m.edsoo.ru/7f41646e
ypaBHEHHS ypoKe nHpOpPMaLUH,
AKTUBU3HPOBATH
MMO3HABATEILHYIO
JeSITEIbHOCTD IIKOJIEHUKOB
7 TTocnenoBarensuoctu | 10 3anunaTte JOCTOMHCTBO M | bubmnoreka IIOK

Y TIPOTpECCUN

HHTEPECHI YUYCHUKOB,
MIOMOT'aTh JETSIM,
OKa3aBIIUMCS B
KOH(MDIMKTHOM CHUTYaIlMH
n/vunm HeOIaronpusTHBIX

YCIOBUSIX

https://m.edsoo.ru/7f41646e




I[eHTeJI])HOCT]) yuurteis ¢

DJIeKTPOHHbIE

Ne Pasznen u Tema KosmuecTBo \. . (undposbie)
n/n NPOrpaMMBsl 4acoB yu€rom padocii o0pa3oBaTeJIbHbIE
NMporpamMMsl BOCIUTAHUS
pecypcebl
8 HempepsiBHbic 20 Peann3oBriBaTh Bubnmnoreka IIOK
byHKIHH. BOCITUTATEIIbHBIE https://m.edsoo.ru/7f41646e
[TpousBoanas BO3MOXXHOCTH B Pa3lIM4YHBIX
BHJIAX JESATSITLHOCTH
IIKOJIbHUKOB ~Ha  OCHOBE
BOCHIPHATHS JJIEMEHTOB
JEHCTBUTEIHLHOCTH:
HaOIIr0IeHIE 3a
JEMOHCTPALUSAMU  YUUTEII,
IPOCMOTP yueOHBIX
¢$uIpMOB
9 IloBTOpEHwue, 5 Peanm3oBriBaTh bubmmorexa [IOK
00001IeHNE, BOCIIUTATEIbHBIE https://m.edsoo.ru/7f41646e
CcucremMaTrmui3anua BO3MOXXHOCTHU B Pas3IMYHbIX
3HaHHUU BHJIAX eI TETFHOCTH
yJanuxcs Ha OCHOBE
BOCIIpUATHUA DJICMCHTOB
JEUCTBUTEIILHOCTH: aHaJIu3

MIPOOJIEMHBIX CUTYaITHH

OBLIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 136

11 xmacc

Ne Pa3nen u Tema
NporpaMMsl

KoanuectBo
4acoB

JlesiTeIbHOCTD YUUTEJIS €
yuéTom padouei
NMPOrpaMMbI BOCIIUTAHUSA

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBaTeJibHbIE

pecypchl

1 Hccnenosanue
(GYHKIUI ¢ TOMOIIBIO
MIPOU3BOIHOMN

22

PeanuzoBbiBaTh
BOCIMTATEIbHBIC
BO3MOXXHOCTH B Pa3lIMYHBIX
BHJIAX JEeSTeTbHOCTH
y4yalmxcsi €O  CIIOBECHOU
(3HaKOBOI) OCHOBOJ:
BBIBOJIBI M J0Ka3aTeJIbCTBO
dbopmyin, aHanmuz Gopmyi,
perieHue TEKCTOBBIX
KOJMYECTBEHHBIX u
KaueCTBEHHBIX 3ajad,
BBIIIOJIHEHUE 3aJaHuil  II0
pa3rpaHUYCHUIO MTOHITHN

bubmuoreka IIOK
https://m.edsoo.ru/7f41646e

2 [lepBooOpazHas u
UHTETpa

12

PeanuzoBriBath
BOCIIUATATEJbHbIC
BO3MOXHOCTH B Pa3UYHBIX
BUAAX JESITEeIbHOCTH
YYAIIMXCSl CO  CIIOBECHOU
(3HaKoBOM) OCHOBOM:
CIIyIIaHue u aHam3
BBICTYIIJICHUH CBOHX
OJTHOKJIACCHUKOB

bubmmoreka IIOK
https://m.edsoo.ru/7f41646e

3 I'paduku
TPUTOHOMETPUUECKUX
byHKLUA.

14

Peann3oBeIBaTH
BOCITUTaTEIbHEIC
BO3MOKHOCTH B Pa3IUYHBIX
BUIAX eI TENLHOCTH

bubmuoreka IIOK
https://m.edsoo.ru/7f41646e




I[eare.m;nocn; yuurteis ¢

DJIeKTPOHHbIE

Ne Pasznen u Tema KosmuecTBo \. . (undposbie)
n/n NPOrpaMMBsl 4acoB yu€rom padoceii o0pa3oBaTeJIbHbIE
NPOrpaMMbl BOCIIMTAHUS
pecypcebl
Tpuronomerpuueckue yUaImxcs Ha OCHOBE
HEepaBeHCTBA BOCHPHSATHUS 3IIEMEHTOB
JCUCTBUTEIBHOCTH:
HU3y4YCHUE YCTpOMCTBa
MPUOOPOB IO MOACIAM |
qepTeKam
4 WppanmonansHele, 24 Opranu3oBbIBaTh st | bubmmorexa LIOK
MOKa3aTeJIbHbIC " IKOJIbHUKOB curyaruu | https://m.edsoo.ru/7f41646e
sorapuMIIECKre CaMOOIICHKH (KaK Y4eOHBIX
HEpaBEHCTBA JOCTH)KEHHH OTMETKaMH, TaK
u MOPAJIbHBIX,
HPABCTBEHHBIX,
IpaKIaHCKHUX OCTYITKOB)
5 Kommnekcubie uncna | 10 Opranu3oBbIBaTh Bubmuorexa [HOK
MHIUBHIyalbHYIO yueOHyro | https://m.edsoo.ru/7f41646e
JeATeIILHOCTh
6 HatypanbHbie u| 10 OprannzoBbiBaTh B pamkax | bubmmoreka [JOK
TeITbIe YHCITa ypoKa MpOosiBIIEHHE aKTHBHOM | https://m.edsoo.ru/7f41646e
YKU3HEHHON NO3HUIIHN
7 Cucremsl 12 Opranu3oBsiBaTh B pamkax | bubmmorexa [JOK
palroHaTbHBIX, ypoKa nootpenne | https://m.edsoo.ru/7f41646e
UPPaOHATBHBIX yueOHOM/connanbHON
MOKa3aTeIbHBIX u YCIIETITHOCTH
norapu(hMUIECKIX
YpaBHEHUI
8 3anaumn c|16 OpranunzoBsiBaTh rpynmnossie | bubanoreka [IOK
napaMeTpamu (bopMmbI yuebHoit | https://m.edsoo.ru/7f41646e
JIeSITETBHOCTH
9 [ToBTOpCHUE, 16 PeanuzoBriBaTh Bubnuoreka [IOK
0000111eHYE, BOCITUTATEIbHBIE https://m.edsoo.ru/7f41646e
CHCTeMaTH3aIHs BO3MOKHOCTH B Pa3lIMYHBIX
3HAHUI BUJAX JeSITeIbHOCTH
y4almxcsi €O  CIIOBECHOU
(3HaKOBOI) OCHOBOJ:

caMmocTosATensHass paboTta ¢

yueOHUKOM,  pabora ¢
HAy4YHO-TIOMYJISIPHON
JUTEpPaTypol, otdop U

CpaBHCHUEC MaT€puajia 10
HCCKOJIbKMM MCTOYHHKaAM

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 98160421728937443086516107854325912870385464171
Brnageney Ctaxeesa Enexa MNaenoeHa
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