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HOACHUTEJIBHAA 3AIIMCKA

VYyeOHslli Kypc «Auredpa U Hayala MaTeMaTHYECKOrO aHaIM3a»
SBIISIETCSL OTHUM M3 HanboJiee 3HAUMMBIX B POTPaMME CPEIHETO OOIIETo
oOpa3oBaHUsI, TIOCKOJbKY, C OJIHOM CTOpPOHBI, OH oOecreuynBaeT
MHCTPYMEHTAJIbHYIO0 0a3y il HU3Y4YeHHS BCEX ECTECTBEHHO-HAyUYHBIX
KypCOB, a C Jpyroi CTOpPOHBI, (GOPMUPYET JOTHYECKOe M abCTpaKTHOE
MBIIIJIEHUE OO0YYalolMXCs Ha YpPOBHE, HEOOXOAMMOM MJii OCBOCHHUS
uH(opMaTUKH, OOIIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH U JPYrHX
IUCUMIUIMH. B paMkax JaHHOro yd4eOHOro Kypca oOOydaroniuecs
OBIIQJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(bopMyIHpyeT CBOU JOCTUKEHUSI B MaTeMaTuieckon popme.

VY4eOHblli Kypc ainreOpbl M Hayal MaTeMaTHYeCKOTO aHaim3a
3aKJIaJpIBA€T OCHOBY JJIsl YCHEIIHOTO OBJAJCHUS 3aKOHaMU (DU3HKH,
XUMUHW, OWOJOTUH, TIOHMMaHUS OCHOBHBIX TCHJICHIIMA Ppa3BUTHUSA
SKOHOMHUKH U OOUIECTBEHHOM J>KM3HH, IMO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO
MCIIOJIb30BaTh UX JUIsl JajbHeHero oOpa3oBaHHs M B IOBCETHEBHOU
xu3HU. B TO XKe Bpems oBnajeHHe aOCTPaKTHBIMH M JIOTHYECKU
CTPOTMMH KOHCTPYKIMSIMH alNTeOphl W MaTEeMaTHYeCKOTO aHalln3a
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH
UCTUHHOCTh, JOKAa3bIBaTh YTBEPXKACHUS C TOMOIIbIO HHAYKIHH W
paccyXaaTh eAyKTHBHO, UCIIOIb30BaTh 0000IIEHNE U KOHKPETH3AIIHIO,
abCcTparupoBaHe U aHAJOTHI0, GOPMUPYET KPEATUBHOE U KPUTHUYECKOE
MBIIILJIEHHUE.

B xome w3yueHus yueOHOro Kkypca «Anrebpa © Hayana
MaTEMaTUYECKOT0 aHaliM3a» OOydYarolluecs: MOJy4YaloT HOBBIA OIBIT
pelieHus  TPUKIAJAHBIX  3a]ad, CaMOCTOSITEIBHOTO  TOCTPOCHUS
MaTEMaTHUYECKUX MOJENIel peaNbHbIX CHUTyallud, WHTEPIpETalUU
MOJIyYCHHBIX PEIICHUH, 3HAKOMSTCS C MpUMEpaMd MaTeMaTUYECKUX
3aKOHOMEPHOCTE B TMPHUPOJE, HAYKe W HCKYCCTBE, C BBIIAIOIIMMHUCS
MaTEMaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMHU.

VY4ebHblli Kypc oOnagaeT 3HAYUTEIBHBIM  BOCIUTATEIHHBIM
MOTEHIIMAJIOM, KOTOPBII pealn3yeTcss Kak uepe3 y4eOHBId MmaTepua,
CIOCOOCTBYIOIUNA (HOPMUPOBAHUIO HAYUYHOTO MHUPOBO33PEHUSA, TaK U
yepes crienupuKy y4eOHOM JeSITEILHOCTH, TpeOyromiei
MPOJOKUTEIPHON  KOHIEHTPAllMd BHUMAaHHS, CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYUYCHHBIN pe3yIbTar.



B ocHoBe wmeronuku ~ oOydyeHuss ~anreOpe W Hayajgam
MaTEeMaTHYECKOTO aHAJIM3a JISKUT ACSITETbHOCTHBIN MPUHITUI 00YYCHHS.

B  crpykrype yuebHOro kypca «Anrebpa M  Hayana
MaTeMaTUYECKOTO aHaju3a» BbIIEJCHBl CIEAYIOIIUE COAepKaTelbHO-
METOINYeCKue JTHHUM: «Uncna U BeIYUCIeHUs», «DYyHKIUU U Tpa@uKm,
«YpaBHEHUSI U HEpaBEHCTBa», «Hauama MaTeMaTHYEeCKOTO aHaIM3a,
«MHoOXecTBa U JIOTUKa». Bce OCHOBHBIE COJIEpiKaTEIbHO-METOJUYECKHE
JUHUM HU3y4YaloTCcsd Ha TPOTSDKEHUU ABYX JeT OOy4YeHHUS Ha YpOBHE
cpenHero oOuero o0pa3zoBaHUs, €CTECTBEHHO JOMOJHAS APYr Apyra u
IIOCTEIIEHHO HAachIIlasiCb HOBBIMH TE€MaMU M paszznenamu. JlaHHBIH
yueOHBIN KypC SIBJISIETCSI MHTETPATUBHBIM, IIOCKOJIBKY OObETUHSIET B cede
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTH4YEeCKUX TUCIHUIUIMH, TaKuX Kak
anrebpa, TPUTOHOMETPHS, MATEMAaTUYECKUI aHaIN3, TEOPHUs] MHOXKECTB,
MaTemaThueckas Jiornka u gapyrue. I[lo mepe Toro kak oOyuwarouiuecs
OBJIaZICBAIOT BCE 0ojiee IMIMPOKUM MAaTEMaTHYECKUM ammnapaToM, y HHUX
MOCIIEZ0BATEHbHO (DOPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOHTH
MaTEMaTHYECKYI0 MOJENb pEeaNbHON CHUTyallud, NPUMEHATH 3HAHHSA,
[OJyuYEeHHblE TPU M3yYEHUU y4yeOHOro Kypca, s  peHICHUs
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHON MaTeMaTHUYECKOM 3ajauu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOAUYECKasT TUHUS «UucCia U BBIYMCICHUSD
3aBepuiaeT (OPMUPOBAHUE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTEIBHBIX
qucesl, KOTOpoe ObUI0O HayaTO Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi. Ha ypoBHe cpeaHero oOuiero oOpa3oBaHus o0coboe
BHUMaHUE yaemsiercs (OPMHUPOBAHUIO HABBIKOB  PallMOHAIBHBIX
BBIUMCJICHUH, BKJIIOYAIOMIMX B Cce0s MCIOJB30BAaHUE PA3IUYHBIX (HOpM
3alliCU YWCJa, YMEHHUE JeNaTh MPUKUJKY, BBIIOIHATH TPHUOIMKEHHBIC
BBIUMCJICHUS, OIEHUBAaTh  YHUCJOBBIE  BBIpAXEHHsS, paboTaTh C
MaTEMAaTUYECKUMU KOHCTAHTaMH. 3HaKOMbIE OOy4YarolUMCsi MHOXKECTBA
HaTYpaJIbHbIX, LENbIX, pAlHMOHAIbHBIX M JIEUCTBUTENBHBIX YHUCEI
JOTIOJIHAIOTCST MHOXKECTBOM KOMIUIEKCHBIX 4Hcel. B KaxaoMm W3 3THX
MHO’KECTB PAaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CHEIU(UIECKIE 3a1a49H
U OIlEepallvy: JEJIEHUE HalleJo, OIEpUPOBAHNE OCTaTKaMU Ha MHOXECTBE
LEJIbIX YHCeNl, 0cOOble CBOMCTBA PAlMOHAIBHBIX M HUPPALUOHAIBHBIX
qrces, apu(MeTHyYecKue Omepanud, a TakKe H3BICUCHUE KOPHS
HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX umcen. bmaromaps
[OCIE0BATEIbHOMY PACUIMPEHUI0 Kpyra HCIHOJIb3yEMBIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSMH HMX TPUMEHEHHUS JJs PpPeLICHUs



Pa3JIMYHBIX 3a/1a4 POPMUPYETCS IPEACTABICHUE O €IUHCTBE MAaTEMaTUKH
KaK HayKu M €€ poju B MOCTPOCHUU MOJENEH peaibHOTO MUpPA, IIHUPOKO
UCIIOJIB3YIOTCSl 0000III€HNE U KOHKPETU3AITHSI.

JIunus «YpaBHEHUS] U HEPABEHCTBA» PEAIU3YyeTCsl Ha MPOTSKEHUH
BCEro 00yUYeHHUsI HAa YPOBHE CpPEHEro o0Iero oopa3oBaHusi, MOCKOJIbKY B
KaXKII0M paznene [Iporpammsi IPEeayCMOTPEHO perieHue
COOTBETCTBYIOIIMX 3anad. B pesynpTare oOydYaromiyecs OBIIAJEBAIOT
Pa3IMYHBIMM METOJAMH PEIICHUS PalMOHAIbHBIX, HUPPAlUOHATIbHBIX,
MOKa3aTeNIbHbBIX, JIOrapu(hMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH,
HEPAaBEHCTB M CHUCTEM, a TaKXKe 3aJad, COAEpKalluX MNapameTphl.
[TonydyenHble yMEHHUS IIUPOKO MCIOIB3YIOTCS TMPU HUCCIEAOBAHUU
(GYHKIIUN ¢ TTOMOIIBIO TPOU3BOIHOM, PU PEIICHUH MPUKIAIHBIX 3a7a49 U
3a/1a4 Ha HaXOXKJEHUE HAUOOJBIINX U HAMMEHBIIINX 3HAUYCHUN (DYHKIUU.
JlanHasi coaepkarenbHas JIMHUS BKIIIOYAeT B ce0s Takxke (popmMupoBaHue
YMEHUW  BBIMNOJMHATH pacu€rel 1o  ¢opMmysiaMm, Mpeodpa3oBaHUs
pallMOHANIBHBIX, UPPALMOHAIIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUH,
a TaKXKe BBIPAKEHMM, colepxkaliux cTeneHu u jorapudmel. braromaps
U3YYEHHUIO alreOpanyeckoro marepuaja MPOUCXOJUT JlajbHeHIee
pa3BUTHE aNrOPUTMUYECKOTO u abCTPaKTHOTO MBIIUICHUS
oOyuaromuxcsi, (QOPMHUPYIOTCS HABBIKM JI€IYKTUBHBIX PaCCYyXICHUM,
paboThl ¢ CUMBOJILHBIMU (hOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEHN U
3aBUCMMOCTE B BHJIE PAaBEHCTB U HEPABEHCTB. AJjre0Opa mpeasiaract
3¢ ()EeKTUBHBIE  WHCTPYMEHTBl  JUIsl  PEIICHUS  MPAKTUYECKUX |
€CTeCTBEHHO-HAyYHBIX  3a7a4, HaMISIAHO  JAEMOHCTPUPYET  CBOH
BO3MOKHOCTH KakK SI3bIKa HAyKHU.

ConepxxarenpHO-MeTOIMYECKass JUHUA «DYHKIIUU U Tpaduxm»
TECHO MEPEeTUIeTACTCS C APYTHUMH JIMHUSIMH Y4€OHOTO Kypca, TOCKOJIBKY B
KaKOM-TO CMBICIIE 33Ja€T MOCIEJOBATEIIbHOCTh W3Y4YEHHUs MaTepuana.
N3ydenne  cremneHHOW,  MoOKazaTelbHOM,  JjorapuMuyeckor
TPUTOHOMETPUYECKHX  (PYHKIMHA, ©UX  CBOWCTB U  TI'pa(UKOB,
UCIIONBb30BaHWe (QYHKIMNA M7 pemieHus 3a7a4 U3 JAPYTHX Y4eOHBIX
MPEIMETOB M PETbHOM >XKM3HM TECHO CBS3aHO KaK C MaTEMaTHUYECKUM
aHaJM30M, TaK UM C PEIICHUEM YpaBHEHUW M HepaBeHCTB. lIpu sTtom
0onbpIIIOE BHUMaHHUE YyJaenseTcss (OPMHUPOBAHUIO YMEHHUS BBIpakKaTh
dbopMynamMu  3aBUCUMOCTH  MEXKIy  Pa3IMYHBIMH  BEJIUYMHAMH,
HCCIIeIOBAaTh MOJYyYeHHBbIE (DYHKIUU, CTPOUTH uX rpaduku. Matepuan
ATOMN COJEpkKATEIbHOM JIMHUU HAIIEJICH HA Pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKATh 3aBUCHUMOCTH  MEXJIYy BEIUYMHAMHU B



paznuuHoi (opMme: aHamUTUYECKOM, rpaduueckoit u cioBecHoil. Ero
M3yYEeHHE CIOCOOCTBYET Pa3BUTHIO aJTOPUTMHYECKOTO MBIIIJICHUS,
CIOCOOHOCTH K OOOOIIEHHWIO W KOHKPETH3allMH, HCIOIb30BAHUIO
AHAJIOTHM.

ConepxartenbHast auHus «Hayama MaremMaTH4YecKOro aHalii3a
MO3BOJISIET CYIIECTBEHHO PACIIUPUTHh KPYT KaK MaTeMaTHYECKHX, TaK U
OPUKIAAHBIX 3a7a4, JOCTYIHBIX OOy4arolmuMcs, TaK Kak y HHUX
MOSIBIISIETCS.  BO3MOXHOCTh CTPOUTH TpaUKu CIOXKHBIX (PYHKITUH,
OMpeNeNITh MX HAuOOJbIINE W HAUMEHBIINE 3HAYCHUS, BBIYUCIISITH
wiomwaan Guryp U oOBEMBI Tel, HaXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coAep)karelibHash JIMHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHUSI MaTeMaTUUYECKUX MOJENEH  peaabHbIX
CUTYyalliii, MO3BOJISIET HAXOAUTh HAWIIyYIllee PEIICHUE B MPUKIATHBIX, B
TOM YHCIE€ COLMAIBbHO-DKOHOMHYECKUX, 3a/Jadax. 3HAKOMCTBO C
OCHOBAMHM  MaTEMaTHYECKOTO  aHajiu3a CIOCOOCTBYET  Pa3BUTHIO
a0bcTpakTHOro, (HOPMaAILHO-JIOTUYECKOTO U KPEAaTUBHOTO MBIILJIECHUS,
dbopMUPOBaHHIO  YMEHHMM  pacrno3HaBaTh  NPOSIBJICHUS  3aKOHOB
MaTEeMaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOydarommecs y3HAIOT O
BBIJAIOIINXCS PE3YJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTUKHU
KaK HayKu, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAUYECKasT JUHUS «MHOXECTBa M JIOTUKa»
BKJIFOYaeT B Ce€Osl DJEMEHThl TEOPUU MHOKECTB M MaTEeMaTHYECKOM
JTOTUKU. TeopeTUKO-MHOKECTBEHHBIE MTPECTABIICHHS] TPOHU3BIBAIOT BEChH
KypC IIKOJIBHOM MaTeMaTHKU W TpeJiaraloT HauOoJiee YHUBEPCAIbHBIN
SI3bIK, OOBEIMHSIONINNA BCE pa3/iesibl MATEMATUKHU U €€ MPUIOKEHUNU, OHU
CBS3BIBAIOT pa3Hble MATEMATHYECKUE TUCHUIUIMHBI U UX TPUIIOKECHUS B
equHoe uenoe. [loaToMy BaXXHO [1aThb BO3MOXKHOCTH OOYyYaroIIeMycCs
MMOHMMATh T€OPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTUKU
U HMCHOJB30BaTh €ro ISl BHIPAXKEHHUS] CBOMX MbICIEH. J[pyruM Ba)KHBIM
IPU3HAKOM MaTEeMaTUKU KaK HayKu CIEAYeT MPU3HATh CBOMCTBEHHYIO €if
CTPOroCTh OOOCHOBAaHMU M CIIEIOBAHUE ONPEACIEHHBIM MpPaBUIAM
MTOCTPOCHUS JI0OKa3aTEIbCTB. 3HaKOMCTBO c AJIEMEHTaMHU
MaTEMaTUYECKON  JIOTMKM  CIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIIIJIEHUS 00YYaIOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKICHHS HA
OCHOBE JIOTHYECKUX TMpaBui, (OPMHUPYET HABBIKK KPUTHYECKOTO
MBIIUICHUS.

B yuebHoM kypce «Anrebpa U Havajga MaTEMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTrO MOJICIUPOBAHUS, KOTOPBIE



MPU3BaHBI CIIOCOOCTBOBaTh (DOPMHUPOBAHHWIO HABBIKOB TOCTPOCHHS
MoJIesIel peaabHbIX CUTYalluid, UCCIICIOBAHUS TUX MOJIETEH C TOMOIIIbIO
amrapara aiareOpbl M MaTeMaTHYECKOro aHallu3a, HHTEpHpeTaIuu
MOJIYYEeHHBIX pe3yJbTaToB. TakuWe 3aJaHusl BIUICTEHBI B KaXKIbIH W3
pa3ziesioB MporpaMMbl, MOCKOJBKY BECh Marepual y4eOHOro Kypca
IIUPOKO MCIOJIBb3YETCs JUIS pelIeHUs MPHUKIaIHBIX 3a1a4. [Ipu permenun
peaTbHBIX MPaKTUIECKUX 3a7a4 oOyuJarormecs Pa3BUBAIOT
HaOJII01aTEIbHOCTD, YMCHHE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBarhCs, UCII0JIb30BaTh aHaJIOTHIO, 000011aTh u
KOHKpETU3UpoBaTh Tmpobsiemy. JlearenbHocTh 10  (HOPMUPOBAHUIO
HaBBIKOB PCIICHHMS TMPUKIAAHBIX 3aJad OpraHu3yercs B IIpoIlecce
M3yueHuss BceX TeM ydeOHoro Kypca «Anrebpa wu Hadaia
MaTeMaTUYECKOTr0 aHaJIN3a.

Ha  wu3ydenme yueOHOro Kkypca «Anrebpa W  Hayajia
MaTEMATHYECKOT0 aHajim3a» orBoaurTca 272 daca: B 10 kimacce — 136
yacoB (4 yaca B Hezento), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC IPOOU, MPOICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMu ¢ JEUCTBUTEIBHBIMU  uyuciaamMud.  Mozayiib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien GopMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

Cunyc, KOCHUHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIBHBIE YpaBHEHUSI W YypaBHEHHS-CIenCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIC METOJIbI PEIICHHS IEIbIX U APOOHO-PAIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOIO4YJI€EH C ocTtatkoM. Teopema be3y. MHorouwieHsl ¢  LEIbIMU
korpdunrenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPKAIINX CTETICHN U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.
[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.
Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METO]TbI peTIeHuUs

Jorapu(MUYECKUX YpaBHEHHI.
OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHu. OnpeaenuTens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICT H
CBONCTBA, BBIUYMCIICHUE €T0 3HAYEHUS, TPUMEHEHHUE OINPEACIUTENS IS PEIICHUS
CUCTEMBbl JIMHEMHBIX YypaBHEHUHW. PelleHne NpUKIAIHBIX 3a7a4 C IOMOIIbIO
CHCTEMBl JIMHEMHBIX ypaBHeHuW. lccienoBaHue IIOCTPOEHHOW MOJEIH C
IIOMOIIBIO MAaTPHUI] U ONPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad M3 pa3jIMuHbIX 00JlacTeil HAyKH U peasibHOM
AKU3HH.

DOyHKUMH U Tpapuku

OyHKIMA, cnocoObl 3amaHusi (QyHKIMU. B3auMHO o0OpaTHBIE (QYHKITUH.
Komnozumus Qynkumit. 'paduk ¢GyHKuu. DieMeHTapHble NTpeoOpa3oBaHus
rpa@uKoB QyHKIMIA.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHuUd (yHkumuu. Hymu QyHkium.
[TpomexxyTku 3HakomnocTosiHcTBA. YETHBIE M HeuéTHble QyHKIMU. [lepruoanyeckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MUHHMYMBI
dbynkiuu. Haubonbiiee 1 HauMeHbllee 3HaueHus (PYHKIIMU Ha TPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHas W ApOOHO-TMHEWHAass (PYHKIUU. DJIEeMEHTapHOE
UCCIIEJOBaHUE U TOCTPOCHUE UX IPa(UKOB.

CreneHHas pyHKIMS C HATypaJbHBIM U LEbIM MoKa3areneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa U rpaduK KOpHS N-OW CTENeHH Kak (YyHKIMH OOpaTHOU
CTEIIEHU C HaTYpaJbHBIM I10KA3aTEIEM.

[TokazaTenpHas u jorapupmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB pyHKUIUN I pelIeHUs] ypaBHEHUI.

TpuronoMmerpuueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIHIA YUCITIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEAIBHBIX IPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaImu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3alaHus MOCJIeAOBaTeNbHOCTEH. MeTton
MaTEeMaTU4EeCKON VHYKIIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
NIOCJEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaT€MAaTHYECKOIO aHAIN3a Kak
aHaian3a OECKOHEYHO MaJIbIX.

Apudmernueckast U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromiast
reomerpuyeckas nporpeccusi. Cymma O€CKOHEUHO YyOBIBAIOUIEH reoOMEeTpUYECKOU
porpeccuy. JIMHEWHBIM U 3KCIIOHEHIMANBHBIN pocT. Yucno e. Popmyia CI0KHBIX
npoueHToB. Mcnosib30BaHWE TPOTPECCUH IS PEIICHUS peajbHbIX 3a1ad
MPUKIIAIHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKHM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npou3BoAHble GpyHKIMU. OnpeneneHue, reoMeTpUIeCKU 1
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHn U3 KOMILUIEKCHOTO yucna. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema M COBOKYIHOCTb YPAaBHEHHW W HEpPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEW  TPUTOHOMETPHUYECKUX  YpPaBHEHHH C  IOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UppaIMoHaIbHBIX, TOKA3aTEIbHBIX U JIOTApU(OMHUUIECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



[IpumeHeHue  ypaBHEHUMM, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 337ad M 3aJad W3 Pa3MyHbIX 00JacTel HayKu U pealbHON
KU3HU, UHTEPIPETALMS MTOTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHUs ypaBHEHHH M HepaBeHCTB. ['paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTreMaTH4eCcKOro aHAJIN3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxnenue  HauOoJbIIero M HAMMEHBIIEro  3HAYEHUM
HEeMpepbIBHON (hYHKIIMU HA OTPE3KE.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
NPUKIAIHBIX 3aJadax, Uil ONpPENCIIEHUS CKOPOCTH M YCKOPEHHMS Ipolecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Wnrerpan. ['eomerprueckuii CMBICII UHTErpaia. Brruncnenue
onpenenéHHoro uHTerpaia mno popmysie Hetorona-Jleitbuuiia.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(OpMUPOBAHHOCTH TPAXKTAHCKON MO3UIMK 00YYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O  4JI€HAa  POCCHMCKOro  00IlecTBa,  MPEACTaBIEHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakIaHCKOro oOmiectBa (BBIOOPHI, OMPOCHl U JIPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
IPOLUIOMY M HAaCTOSILEMY POCCUHCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYeCKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMH B JPYTHX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKM W JACSATEIBHOCTBIO YYEHOrO, OCO3HAHME
JUYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYMUBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIKOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4, PEUICHHUH, pacCy ICHHUI, BOCPUUMYNBOCTD
K MaT€MAaTHYECKUM acCleKTaM pa3jJu4HbIX BUOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301macHOro oopasa KM3HHU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 37I0pOBbIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  NPOPECCUOHAIBHOM  JEATENBHOCTH, CBA3AHHBIM  C
MaTeMAaTUKOW U €€ MNPUIOKEHUSIMH, YMEHUE COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYCCKOW  KYJbTYphl, TOHUMaHUE BJIUSHHS
COIMATPHO-PKOHOMHYECKHX TPOIIECCOB Ha COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHCHHE MaTEeMaTHYEeCKUX 3HAHWK JJId penieHus 3aaad B 00JacTu
OKpYy’Karolield cpenpl, IUIAHUPOBAHHUE IIOCTYIIKOB M OICHKH HX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAHUE
MaTEMaTUYECKOH HayKH Kak cdepbl UYeTOBEYECKON JEATEIHHOCTH, JTAloB &
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIUBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTEeMaTHKH W MaTEeMaTH4YeCKOH KYJIbTYpOH Kak CPEJACTBOM IIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYI0 W HCCIEIOBATEILCKYIO ACSITEIBHOCTD
WHIUBUYJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble jjornyeckue 1eicTBUs:

BBISIBJISITh M XAPAaKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TMOHSATHUN, OTHOLICHHM MEXIy MOHATHIMH, (POPMYIUPOBATH
onpee’eHus MOHATHM, YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KJIacCU(DUKALUY,
OCHOBaHMS J11 0000IICHHS U CPABHEHM S, KPUTEPUU TPOBOJIMMOTO aHAJIM3a;

BOCIIpUHUMATh,  (OpPMYyJIHUpPOBaTh U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEPAMUTEIbHBIE U OTPULATENIbHBIE, EAMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHbIE;

BBISIBJISITh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOCHUSIX U YTBEPXKACHUSX, MpEIaraTh KpPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeNaTh BBIBOJABI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATENIBHO JOKA3aTeJIbCTBA MAaTEMATUUECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTI'0), BBICTPAWBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHus y4yeOHOW 3ajaud  (CpaBHHUBATh HECKOJIBKO
BapUAHTOB  pELICHMs, BbIOMpaTh Hauboiee MNOAXOJAIMH C  ydé€roMm
CaMOCTOATENIbHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBrble ucciaenoBarejbCcKkie AelCTBHUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHUS,
dopMynupoBaTh  BONPOCH,,  (QUKCUPYIOUIME  NPOTUBOpEYMe,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpMUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO [TO3ULINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, UCCIIEA0BAHHE
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro 00beKTa, SBJICHUS, MpoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMHU, SIBICHUSIMH, IIPOIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTam
OPOBENEHHOIO  HAOJIONEHUS, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXXHOE pa3BUTHE Mpollecca, a TAKKE BbIIBUIAThH
IPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unpopmanmei:

BBISIBIIAITh Je(UUUTHI MHPOPMALIUY, JAHHBIX, HEOOXOJUMBIX JJiI OTBETa Ha
BOIIPOC U JUIsI pEIICHUS 3a]1a4H;

BbIOMPATh MH(POPMALMIO U3 HCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJIM3HPOBATH,
CUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATh HMHMOPMALMIO DPA3JIMYHBIX BUIOB U
dbopM mpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATh Tpadruyecky;

OLICHUBATh HaAEKHOCTD uH(popMau o CaMOCTOSITENIHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHnKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIE TeHCTBHS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIECHHUS B COOTBETCTBHH C YCIOBUSAMH U
HEeIIMU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JIaBaTh IOSCHEHUS IO XOJYy PEIICHUS 3aayH,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YJIbTaT;

B XOJIe OOCYXKIICHHUS 3a/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOUW TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aJa4i, BBICKAa3bIBaThb HWACH, HAILCJICHHBIC Ha IIOHUCK
peuICHuA, COIIOCTABJIATH CBOM CYXIACHHUA C CYXXKIACHUAMU JPYIUX YYACTHHKOB
ayajnora, oOHapyKHUBaTh Pa3lIMude M CXOJICTBO MO3WIIHUHA, B KOPPEKTHOH (opme
(GbopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

HpG}ICTaBHHTB pCSYJ'IBTaTBI pemeHm{ 3aaa4u, C—)KCHepI/IMeHTa, HCCJICA0BaHNs],
IPOEKTa, CaMOCTOSITEIbHO BBIOMpAaTh (OpMAT BBICTYIUICHHS C Y4YETOM 3ajia4y
IIPE3EHTAIMN U OCOOEHHOCTEH ayIUTOPHH.

PerJIHTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PEUICHUS 3a7a4M, BEIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMOTPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yJsibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auM;

NpeABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a/Ja4H,
BHOCUTH KOPPEKTHUBBI B JI€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3yyIbTaTa LU U YCIOBUAM, OOBIACHITH TPUUNHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHUMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIUBUIYATIbHOU
paboThl MpU pelIeHHH Y4YeOHBIX 3a/ay, NPUHUMATH I€Jb COBMECTHOM
NeSATEIbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pabOThI, pacmpenessiTh
BUIIbI paboOT, JIOrOBapWBaThCs, OOCYXJaTh TMPOIECC W Pe3yJbTaT paboOTHl,
0000maTh MHEHHUS HECKOIBKHX JTIO/ICH;

y4acTBOBaTh B TPyNNoBBIX (opMax padoThl (00CyxkaeHHsi, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» ¥ HHBIE), BBIIIOJHITH CBOIK YacTh pabOThl U
KOOPAVUHUPOBATh CBOU JCHCTBHUS C JPYTMMH YJIEHAMH KOMAaH/bl, OLEHHUBAaTh
KauyeCcTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy o6yuenuss B 10 kijacce oOydaromuics MOMYYUT CIEAYIOIINE
IpEeMETHBIC PE3yJIbTAThl MO OTACIBbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajia MAaTEMaTHYECKOTO aHaTN3ay:

Yuciia v BBIYUCTICHUSA

CBOOOJHO OIEPUPOBATH MOHATHUSMH: PALMOHAIIBHOE YMCIIO, OCCKOHEUHAs
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPAIMOHATBLHOE YHCIO0, MHOXECTBA
paLMOHATIBHBIX U IEUCTBUTEIBHBIX YUCET, MOAYJb JEHCTBUTEIIBHOTO YUCIIA;

IPUMEHSATh JIpoOM ¥ TPOILEHTHI ISl PEIICHUS NPUKIAJHBIX 337ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUMN U PEATBHOU KU3HU;

IPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TTPABUJIa OKPYTICHUS, IPUKUJIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUN;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIICICTBUSA, PABHOCUJIbHBIC HEPABEHCTBA;

NPUMCHATh pa3IMuHble METOAbl PCEIICHHUS pallMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: MHOTOUYJIEH OT OJIHOM IepEeMEHHOM,
MHOTOYJIEH ¢ 1elIbIMA Kod(pdUIIMEeHTaMHd, KOPHH MHOTOYICHA, IPHUMEHSThH
JEJICHUE MHOTOWICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
IJIs1 pELLICHUS 3a/1aY;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEACTUTENIb MaTpUllbl 2 X 2 W €ro TeOMETPUYECKUM CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIA C IOMONIIBKD MAaTpUIl U ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA norapudmoB TUTSE npeodpa3oBaHuUs
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIIBI SISl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHblE CUTyallMd Ha SA3bIKE aireOpbl, COCTABISTH
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO OOpaTHble (QYHKIMUM, Kommo3ulus ¢GyHKOuM, rpaduk GyHKIUHU,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMEpUpPOBATH TMOHATUAMU: UYETHBIE M HEUYETHBIE (PYHKIUH,
nepuouyeckue (PyHKIMHU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAaKCUMYMBbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJbIM [OKa3aTeiaeM, rpapuk CTENEeHHOW (YHKIMHM C HATypaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi CTENeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIpOOHO-TMHEHHAs
(YHKIMH, BBITIOTHATE 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPHUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeelIeHUEe TPUTOHOMETPUYECKUX (PYHKLINUIA YUCIOBOIO apryMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

HauaJyia MaTeMaTH4eCKOro aHaJm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHLIUAIBHBIN pOCT, (hOpMyJa CIOXKHBIX MPOLEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh IMPOTPECCUU JUIsl PEIEHUs peajbHbIX 3a7ad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEYHO MaJbIX;

CBOOOZHO OINEpPUPOBATH TMOHATUSMHU: HENPEPBbIBHbIE (PYHKIMH, TOUYKU
pa3psbiBa rpaduka GyHKIUH, aCUMIITOTHI Ipadrka QyHKINH;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CcBOOOZHO OINEpUpPOBaTh TMOHATUSAMHU: TIEepBasi U BTOpas MPOU3BOJHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH [IPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO ¥ KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MYECKH CMBICT MPOU3BOMHON IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATh  TMOHATUSMHU: MHOXKECTBO, ONEpallUd  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATH MOHATUSMU: OIpeAeNieHHe, TeopeMma, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
OpeIMEeTHBIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM paboyeil mporpamMmbl y4eOHOTO
Kypca «Anredpa U Hayajla MaTeMaTHYECKOI0 aHAIU3ay:

Yucia 1 BHIYMCIICHUSA:

CBOOOZHO OMNEepUpOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0E YHUCIIO,
MHOECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOIb30BaTh NPU3HAKU JIEIUMOCTH
nensix yucen, HOJl n HOK narypaibHBIX uncen Ui pemeHus 3a1ay, NPUMEHATh
anroput™m EBknunaa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCIIa B alreOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJTHO OMEPUPOBATH TOHITHSMHU: HPPAIMOHAIBHBIC, MMOKAa3aTeIbHBIC U
jJorapu@MuUUYecKue HEpPaBEHCTBA, HAXOJAUTh HX PEHIEHUS C  MOMOIIbIO
PaBHOCWJIBHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OMEPUPOBATh TMOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEOOXOJIUMMble (QOpMYJbl IS  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTMEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peuiarb palnroOHaIbHbIE, VPppalUOHAIBHEIE, MOKa3aTebHbIE,
jJorapu@mMuyeckue W  TPUTOHOMETPUYUECKHME YpPaBHEHHSI U  HEPABEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI A PEIICHUs] YPaBHEHUN M HEPAaBEHCTB, a
TaKKe 3a/1a4 ¢ MapaMeTpaMH;

MOJENUPOBATh pEaJbHbIE CHUTYAllMM Ha S3bIKE aJreOpbl, COCTaBIAThH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJIENN C HCIOJIb30BAHUEM alllapara ajireopsl,
VHTEPIPETUPOBATH MOTYUYEHHBIN PE3yJIbTAT.

DYyHKIUHN U TPaPUKU:

CTPOUTHh TpadUKU KOMIO3UIUU (PYHKIUHA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTh TeOMETpUYECKHe oOoOpa3bl ypaBHEHUW U  HEPABEHCTB  Ha
KOOPJAUHATHOM IJIIOCKOCTH;

CBOOOJTHO  OMEpUpPOBATH MOHATUSMU: TpadUKHd  TPUTOHOMETPUUECKUX
yHKIIHi;

OpUMEHATh (YHKIUM JJI1 MOJCIMPOBAHUS M HCCIEAOBaHUS pealbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIEAOBAHUS (DYHKITUM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAMMEHBIIIee 3HAaUeHUs (DYHKIIMU HENPEPHIBHOM Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO I HAXOXICHUS HAWIy4YlIEro pEIICHUS B
NPUKIAIHBIX, B TOM 4YHCIE€ COLUUAIBHO-DKOHOMUYECKHX, 3ajadax, st
onpeielIeHUs] CKOPOCTH U YCKOpPEHHUsl Tpoliecca, 3aJaHHOro (QopMyJIoNn WM
rpadukom;



CcBOOOZHO ONEpUpOBAaTh TMOHATUSAMHU: TMepBOOOpa3Has, ONpeeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJCIMPOBAHUU Ha INpUMEpe
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33aJa4d, B TOM YHUCJE COIMATbHO-KOHOMUYECKOIO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



Moayab «IIKOJIBHBINH YPOK»

[{eneBbie IPUOPUTETHI

Merons! 1 npreMbl

YcTaHOBIIEHHE JOBEPUTEIIBHBIX
OTHOIIEHUH MEXy YUUTEIEM U €TO0
Y4YEHHUKaMH

[Toompenue, noaaepxka, moxpasia, Ipocb0a yuuTens, HopydeHue

H06Y)KI[6HI/IG IMIKOJBHHUKOB CO6JIIO,Z[E[TL Ha

ypOKe OOILIENPUHATHIE HOPMbI TOBEICHUS

Yac obmieHus «Y CAbIIIAM IPYT Ipyray MpaBuiia OOMICHHS IIKOJIBHUKOB CO
CTapmuUMH (YIUTEIISIMH) U CBEPCTHUKAMU (IIKOJLHUKAMU), COOTI0IEHNE
y4eOHOH TUCIUILTIHBI

[IpuBneyeHne BHUMaHHUs IKOJBHUKOB K
LIECHHOCTHOMY aCIEKTy M3y4aeMbIX Ha
YpOKax sIBJICHUHN

Opranu3zanys paboThl 00yUYaIOUINXCS HA YPOKE C IIEJIbIO MOTyYECHUS
COIMAIPHO 3HAYMMON MH(OPMALIUU — BBICKA3BIBAHUS O0YYAIOITUMUCS CBOETO
MHEHUS

Hcnonps3oBaHne BOCIUTATEIBHBIX
BO3MOXKHOCTEH cofiepaHus y4eOHOTO
npeaMera

JleMoHCTpamust JeTSM IPUMEPOB OTBETCTBEHHOTO, TPaXKIAHCKOTO TIOBEICHUS,
MIPOSIBIICHUS YETTOBEKOIIO0US U T0OPOCEPACYHOCTH, Yepe3 Moadop
COOTBETCTBYIOIIUX TEKCTOB JIJISl UTCHHUS, 3314 JUIsl PEIICHHsI, TPOOJIEMHBIX
CUTyalui 11 00CYKJICHHUS B KjIacce

[TpuMeHeHHe Ha YPOKE HHTEPAKTUBHBIX
dhopm paboThI ydamuxcs

NuTennekTyalbHble UTPbI, CTUMYJIHUPYIOIIKE TO3HABATEIbHYI0 MOTHUBAIIUIO
IIKOJIbHUKOB; KPYTJble CTOJIbI, AUCKYCCUH, TPYTIoBas paboTa uiam pabora B
napax

MoTtuBanus 3pyIUpOBaHHBIX y4aIUXCS
HaJl X HEYCIIEBAIOIUMU
OJIHOKJIACCHUKAMHU

Opranuzanys CounanbHO-3HAYMMOTO COTPYTHHYECTBA U B3AUMHOMN TTOMOIIH
MEXIy 00yUJaroIIMMUCS

NuannuupoBanue U noauepxka
HICCIEIOBATEILCKOM IEATEIILHOCTH
[IIKOJILHUKOB

Peanuzanus o0y4yaromuMucs UHAUBUYAJIbHBIX U IPYIIIOBBIX
HCCIIEA0BATEIIBCKUX IIPOEKTOB




BocnuraTebHbIA NMOTEHUHMAJ YPOKA MpeAIoJiaraer 0013aTejibHOe BKIKYEHHE TeMbl TOCYJIapCTBEHHOM
cMMBOJIMKU PD B coaep:kaHue YPOKOB.

Peanuzanusi BocnuTateibHOTO MOTEHIIMANIA YPOKa MPEANOJIaraeT OPUEHTAIMIO HA 1E€JIEBbIE MPUOPUTETHI,
CBSI3aHHBIE€ C BO3PAaCTHBIMU OCOOCHHOCTSIMHU yYaIIUXcs U1 00eCIIeUnBaET:

— YCTaHOBJICHHE CYOBEKTHBIX OTHOIIEHUW B Mpolecce Y4eOHOW JeATENbHOCTH dYepe3 eJIernpoBaHUe
y4aluMcsl paia YUYUTEIbCKUX, B TOM YUCJE U JTUJAKTUYECKUX MOJTHOMOYHUM; MPOSBJICHUE HOBEPUA K JETSAM CO
CTOPOHBI NEAArOoroB, YBAXKEHUA K UX JOCTOMHCTBY M YECTH; AKIICHTUPOBAHME BHUMAHUS HAa WHIWBUIYAIbHBIX
0COOEHHOCTSIX, MHTEPECaX, YBICUCHUSIX, TPUBBIUKAX TOTO UM MHOTO YUYCHHUKA;

— HUCIOJIb30BAHUE  BOCIHUTATENBHBIX  BO3MOXKHOCTEM  NIPEAMETHOrO  COJAEpKaHWUS  4yepe3  moadop
COOTBETCTBYIOLIMX TEKCTOB JUISI YTEHHUS, 3a/1a4 ISl PELIEHUS], MY3bIKU JUIS IPOCIIYILIMBAHUS, TEM JIUISI PUCOBAaHMS,
poOJIEMHBIX CUTYaIIU JJ1s1 0OCYKJICHHUS, a TAK)KE CUTYallUH, PE/IoIararoiiux [EHHOCTHBIN BHIOOD;

— CO3/1aHME MO3WTUBHBIX U KOHCTPYKTHUBHBIX OTHOIIEHUW MEXAY YUYUTEIEM U YUYEHHKAMH 4epe3 MOXBaly,
BBIJICJIEHUE CWIBHBIX CTOPOH YYEHHKA, OPraHU3ALMI0 COBMECTHOW TBOPYECKOU JEATEIIbHOCTH; YCTAHOBJICHUE
COTPYAHUYECKUX OTHOIICHUW B MPOAYKTUBHOW JEITEIBHOCTH, MCMOJIb30BAHWE MOTHUBHUPYIOIIETO IMOTEHIMANA
IOMOpa, OOpallleHre K JTUYHOMY OIBITY Yy4alluxXcs, MPOsBICHWE BHUMAaHHUS K YYEHUKAM, TPEOYIOIIMM TaKOTO
BHUMAaHUS,

— moOyxJeHrne o0yJaronuxcsi COOMI0AaTh MPaBIJia BHYTPEHHETO PACTIOPsIKa, HOPMBI TTOBEACHMUS, MPABHIIA
oOIlIEHNs CO CBEPCTHUKAMHM M TeAaroramu, cooTBeTcTBytomue ykiany IlIkomnbl, ycTaHOBIEHHE U TOAJEPKKY
n00poKenaTeNbHOM aTMOC(Epbl Yepe3 3aKpeIUIeHWE 3a KaXKIbIM YYalllUMCSl CBOErO0 MECTa, HCIOJIb30BaHUE
MIPUBJICKATEIbHBIX I J€Te TPaaulUi, TEMOHCTPALIMI0 COOCTBEHHOIO PUMEDPA;

— opraHuzanuio medcTBa MOTHBUPOBAHHBIX M JSPYJUPOBAHHBIX OOYUYAIOIIMXCS HaJl HEYCHEBAOIUMU
OJTHOKJIACCHUKaMHU, B TOM YHCJI€ C OCOOBIMH OOpa30BaTEIbHBIMH MOTPEOHOCTAMH, IAIOMIETO OO0YUaIONTUMCS
COI[MAJIbHO 3HAYUMBIN OIBIT COTPYJIHUYECTBA U B3AUMHOMN TOMOIIIH;

— UHUIMHUPOBAHME U  MOJJCPKKY HMCCICAOBATEIBLCKOM  JIEATENIBHOCTH  OOydaronmuxcs B (dopme
VHJIMBUIYJIbHBIX U TPYIIIOBBIX IIPOEKTOB;

— BKJIIOYEHHUE YUYUTEISIMU B paboure MporpaMMbl MO BCeM YYeOHBIM MpeAMETaM, Kypcam, MOJYJISIM 1IEJIEBBIX
OPUEHTUPOB PE3YJIHTATOB BOCIHUTAHUA, UX YUYET B (POPMYIMPOBKAX BOCHHUTATEIBHBIX 337a4 YPOKOB, 3aHATHIA,
OCBOCHHS YUE€OHOM TEeMAaTHUKH, UX PeaU3alfio B 00yUEHUH;

— BKJIIOYEHHUE YUYUTENIIMH B pabouue mporpaMMbl YUEOHBIX MPEIMETOB, KypCOB, MOJYJIEH TEeMaTHKU B



COOTBETCTBHUH C KaJICHIAPHBIM IJIAHOM BOCITUTATEIBHOMU PaOOTHI;

— BBIOOpP METOJIOB, METOAMK, TEXHOJIOTHUM, OKa3bIBAIOIIMX BOCHHUTATEIbHOE BO3JIEUCTBUE HA JMYHOCTH B
COOTBETCTBUM C BOCHUTATEIBHBIM HICAJIOM, LEJIbI0 W 3aJa4aMd BOCIHMTAHUS, LEJIEBBIMA OPUEHTUPAMU
PEe3yJbTaTOB BOCIIUTAHUS; peIM3allUI0 TPUOPUTETA BOCITUTAHUS B yU€OHOM JEATEIbHOCTH,

— MOpPUBJICYCHUE BHUMAHHUS OOYYAIONIMXCS K IIEHHOCTHOMY AacCIlEKTy H3ydaeMbIX Ha ypoKax MpeaMETOB,
SABJICHUM W COOBITHH, MHUIIMHPOBAHUE OOCYXJICHHI, BBICKA3bIBAHUN CBOEr0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHUS K U3y4ae€MbIM COOBITHUSIM, SIBIICHUSM, JIUIAM;

— NMPUMEHEHHWE WHTEPAKTUBHBIX  (popM  yueOHOM  pabOThl — MHTEIIEKTYaIbHBIX, CTUMYJIUPYIOIIIX
MO3HABATEIbHYI0 MOTHUBAIIUIO, HWTPOBBIX METOJMK, AUCKYCCHM, MalOIIMX BO3MOXHOCTh HPUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOT'O JUAJora; rpynmnoBoi paOOThl, KOTOpash YYUT CTPOUTH OTHOIICHUS U JCHCTBOBATH B
KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTUUECKOTO MBITIICHUS.

BocnurareJbHbIH MOTEHIMAJ YPOKA MPEANOJAraeT BKJIAKYEHHE TeMbl CEMbU U CEMEHHBIX LIEHHOCTEH
B COAEpPKAHUE YPOKOB.

Peann3annss BOCIHUTATENBHOTO MOTEHIMANA YpOKa MPEAINOoiaraeT OpUCHTAMI0 Ha LIEJIEBbIE TPUOPUTETHIL,
CBSI3aHHBIE C BO3PACTHBIMU OCOOCHHOCTSIMU yYaIIUXCsl U1 00€CTIeUNBAET:

— (QopmMupoBaHuE UYETKUX IIEHHOCTHBIX YCTAaHOBOK Ha CEMEHHOCTh W MHOTOJIETHOCTh, YTOOBI
oOyyJaronrecs: CBA3bIBAIM CBOE Oy Iylllee UMEHHO ¢ CEMEHHBIM 00pa3oM >KH3HU;

— TMOHUMAaHHS 0CO0O0W 3HAYUMOCTH HMHCTUTYTa CEMbH JIJII CAMOCOXPAaHCHHS W Pa3BUTHS OOIIECTBA,
COXPAaHEHMSI UCTOPUUECKOM MaMATH U TPEEMCTBEHHOCTH MMOKOJIECHUI;

— OTBETCTBEHHOE U YBAXXKUTEJIHHOE OTHOIIECHUE OOYYalOIIUXCA K CTapIIeMy MOKOJICHHIO, K POCCUMCKUM
TPaJAMIIMOHHBIM TyXOBHO-HPABCTBEHHBIM IIEHHOCTSIM, B TOM YHCJI€ KPEIKO CeMbe, MHCTUTYTY Opaka Kak COI03y
MYYHUHBI U )KCHIIMHBI, POKACHUIO U BOCITUTAHUIO JIETEH;

— OCO3HAHME CEMBHU U TPAJULHUOHHBIX CEMEMHBIX OTHOLICHUM KaK LIEHHOCTH B >KU3HU COBPEMEHHOTO
YeJioBeKa; — MPUOOIIEHNEe K CUCTEME TPAAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX IIEHHOCTEH;

— (¢opmupoBaHUEe Y OOyYarOUIUXCS KyJIbTYphl CEMEWHBIX OTHOIICHWHM, YBaXXEHUS K CTapUIUM
IIOKOJICHUSIM;

— npuoOpeTeHue OO0YYarIIMMHUCS OIbITa BBICTPAMBAHUS MOJEJICH TMOBEACHUS U MEXITMYHOCTHBIX
OTHOIIICHUII B CEMbE, COOTBETCTBYIOIIMX MPUHITHIM B POCCUKUCKOM OOIIECTBE TPAJUIMOHHBIM JyXOBHO-
HPABCTBEHHBIM LIEHHOCTSIM.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB
Ne HaumeHoBaHMe pa3esioB U TeM JuiekTpoHHbIe (UpPOBHIE)
KontponbHsie IIpakTH4yeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/ibHbIE pecypChl
padoThI padoThI
MHOXEeCTBO NEeHCTBUTEIbHBIX YUCEIT.

1 Mmuorouiensl. PanmonansHabie 24 1 https://lesson.academy-
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI content.myschool.edu.ru/02.5/10
JIMHEUHBIX YPAaBHEHUN

5 Oynkiuy u rpaduku. CterneHHas 12 1 https://lesson.academy-
(YHKIHS C TIEJIBIM TTOKa3aTesieM content.myschool.edu.ru/02.5/10
ApudmMeTndeckuii KopeHb N-oit

P p https://lesson.academy-
3 creneHy. MppanuoHanpHble 15 1
content.myschool.edu.ru/02.5/10
YpaBHEHUSA

4 [ToxazaTtenpHast GpyHKIHS. 10 1 https://lesson.academy-
[TokazaTenbHblE ypaBHEHHS content.myschool.edu.ru/02.5/10

5 Jlorapudmuaeckas GyHKIus. 18 1 https://lesson.academy-
Jlorapudmudeckue ypaBHeHUS content.myschool.edu.ru/02.5/10

5 TpuroHomerpudecKkue BIPAKEHUS U 99 1 https://lesson.academy-
ypaBHEHUA content.myschool.edu.ru/02.5/10

https://lesson.academy-

7 [TocnenoBaTrenbHOCTH U MPOTPECCUU 10 1

content.myschool.edu.ru/02.5/10

8 HenpepwiBHble GHyHKITHH. 20 1 https://lesson.academy-
[IpousBoanas content.myschool.edu.ru/02.5/10

9 [ToBTOpeHwue, 06001IeHNE, 5 5 https://lesson.academy-

cUCTeEMaTHU3anusg 3HaHUU

content.myschool.edu.ru/02.5/10
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11 KJIACC

HanmenoBaHue pa3jaejioB U TeM

KoaunuecTBo yacoB

JJlekTpoHHBIE (U (POBbIE)

Ne n/m
nporpaMmbl Bee KOG'"P"“"“"“" TpaxTuueckne padorsr | 00Pa3oBaTe/IbHbIE PECYPCHI
ro padoTsI
1 Uccnenoanne GpyHKIHI C TOMOIIBIO 29 1 https://lesson.academy-
MIPOU3BOHOM content.myschool.edu.ru/02.5/11
https://lesson.academy-

2 IlepBooOpazna erpai 12 1

PBOODpAsHAsL M HHTETP content.myschool.edu.ru/02.5/11

3 I'paduKu TPUTOHOMETPHUECKHUX (DYHKIIHIA. 14 1 https://lesson.academy-

TpuroHOMETpHYECKHE HEPABEHCTBA content.myschool.edu.ru/02.5/11
4 HppannoHaibHbIE, IOKA3aTeIbHbIE U 24 1 https://lesson.academy-
nmorapuMHUIECKHE HEPaBEHCTBA content.myschool.edu.ru/02.5/11
https://lesson.academy-

5 KommnekcHeie uncia 10 1 P y
content.myschool.edu.ru/02.5/11
https://lesson.academy-

6 HarypanbHbie u iensie uncna 10 1 P y
content.myschool.edu.ru/02.5/11

CucTeMbl palMOHAITBHBIX, https://lesson.academy-
7 HppAaLHOHAIbHBIX IMOKA3aTEIbHBIX U 12 1 ' ’
J'I(I))lli)a[])-ll/l(bMI/I‘{eCKI/IX I content.myschool.edu.ru/02.5/11
https://lesson.academy-

8 3amaun ¢ mapameTpamMmu 16 1 P y
content.myschool.edu.ru/02.5/11

9 [ToBTOpeHme, 0600IIeHNE, CUCTEMATH3AIINS 16 5 https://lesson.academy-

3HAHUHI content.myschool.edu.ru/02.5/11
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJBHOI' O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

Anumos III.A. AnreOpa u Hadana aHanu3a. YueOnuk aist 10-11 kmaccos

o0meobpaszoBarenbHbIX yupexkaeHuii. M., «IIpocsemenuey, 2020 T.

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
AnreOpa u Havana aHanu3a: COOPHUK 3a7a4 JUIsl OJTOTOBKH U MPOBEACHUS UTOTOBOM
aTTecTanuu 3a Kypc cpeaneit mkousl / M.P. Beicoukutit, JI.W. 3BaBuy, b.I1. [Turapes u np.; mox

pen. C.A. lllecrakoBa. M.: Buemcurma-M, 2020

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.ed.gov.ru ; http://www.edu.ru —MunuctepcTBo oopazoBanus PD.
http://www.kokch.kts.ru/cdo - TectupoBanue online: 5 — 11 kiaccsr.

http://www.rusedu.ru — ApxuB y4eOHBIX TpOrpaMM HH(OOPMAIIMOHHOTO 00pa30BaTEIILHOTO
nopra’a.

http://mega.km.ru — Merasunuknonenus Kupumia u Medoaus.

http://www.egesha.ru , http://www.egeru.ru - I'otoBumcst k EI'D - OHnaitH TecThI
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