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IMNOACHHUTEJIBHASA 3AIINCKA

VYyebuslii Kypc «AnreOpa M Hayajga MaTEMaTUYECKOIO AHAIM3a» SIBISIETCS
OJHUM M3 HauOoliee 3HAYMMBIX B IMPOrpaMMe CpeaHero obmero oOpa3zoBaHUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroi CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaloIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U JAPYTHUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopas GOpMyIupyeT CBOU
JOCTHKEHUS B MaTeMaTHuueckoit popme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJIaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOMN JKU3HU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JIA JalibHEWIIero oOpa3oBaHus U B
MOBCEAHEBHOM >XM3HU. B TO ke Bpems OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMHU ajireOpbl M MaTeMaTHYEeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOIAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTb, JOKAa3bIBaTh
YTBEPXKIECHUS C TMOMOIIBI0O MHIYKIIMU U PaCCYKJaTh NEAYyKTUBHO, UCIOIb30BaTh
00001IeHHEe W KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xoxe m3yuyeHus yueOHOro kypca «Ainredpa M Hadajla MaTeMaTH4E€CKOro
aHaM3a» OOyYaroIIrecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS MPUKIAJHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peabHbIX CUTYAIlUH,
WHTEpIpPETAlUd  TOJYYEHHBIX  PEHIEHUM, 3HAKOMATCS C  OpUMEpPaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKEe M HUCKYCCTBE, C
BBIJIAIOIIUMUCS MAaTEMAaTUYECKUMU OTKPBITUSMU U KX aBTOPAMH.

Y4eOHbIli Kypc 00JaJaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTCHIIMAIIOM,
KOTOpPBIN peanu3yercs Kak uepe3 y4eOHbI MmaTepual, CHOCOOCTBYIONIUI
(GbOopMHpPOBAaHHIO HAYYHOIO MHUPOBO33PEHMs, TaKk M depe3 crneuuduxky ydeOHOi
NEeATENbHOCTH, TpeOyIomed MNpOAOKUTENIbHOW KOHUEHTpAlMd BHUMAaHUS,
CaMOCTOSTEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe MeToauku 00yueHHs aliredpe U HayajgaM MaTEMAaTHYEeCKOIo aHaIu3a
JICKUT JEATeTbHOCTHBIA MPUHITUI O0yYEHHUS.

B ctpykType yuebHOro kypca «Anredpa 1 Hauajla MaTeMaTHUYeCKOTO aHATN3a»
BBIICJIEHBl  CIEAYIOIIME COJAEpX aTelbHO-MEeToANYecKue JmHuu: «Yucna wu
BBIYHCIICHUS», «DyHKIMU U rpadukn», «YpaBHeHHs] M HEpaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanuza», «MHoOXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOJUYECKUE JIMHUM W3Y4YalOTCAd Ha MPOTSIKEHHH JBYX JIET



OoOy4YeHHsI Ha YPOBHE CpEHETO 0011ero 00pa3oBaHus, €CTECTBEHHO JOTIONHSS IPYT
JpyTa v MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3jenamu. JJaHHbIi yueOHbIN
Kypc SIBIISIETCSI MHTETPATUBHBIM, IOCKOJBKY OOBEIMHSICT B cede CoaepKaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYECKUN aHaIn3, TEOPHsI MHOXKECTB, MaTeMaThuyecKas Joruka u apyrue. [1o
Mepe TOro Kak o0ydJaromuecs OBIaJeBaloT BCE Oojiee MIMPOKUM MATeMaTUIECKUM
anmapaToM, y HHUX MOCJEI0BaTEIIbHO (POPMUPYETCS U COBEPILEHCTBYETCS YMEHHUE
CTPOWTHh MAaTEMATHUYECKYI0 MOJIEIbh PEATbHON CHUTyallMHd, TPUMEHSATh 3HAHUS,
MOJTyYeHHBbIE TPH W3YYCHHH YYeOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIIBHO
copMyIUPOBAHHON MaTeMaTUYECKOW 3a/layd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprxaTenbHO-METOANYECKass TUHUA «UWclia ¥ BBIYMCICHUS» 3aBEpIIacT
(dbopMUpOBaHNE HABBIKOB MCIIOIH30BAHUS JICHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanus. Ha ypoBHe cpeaHero ooiero
oOpa3zoBaHusg 0co0O€ BHUMaHu€  yaenseTcs (OPMUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCIICHUM, BKIIIOYAIOMINX B CEOS MCIOJIb30BAaHUE PA3IAYHBIX
dbopM 3amucu 4YmclIa, YMEHUE JelaTh NPUKHUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKCHHS, pabOTaTh C MaTeMAaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMBbIE OOYYaromMMCS MHOXKECTBA HATypalbHbBIX, IIEIBIX,
palMOHANBHBIX M JCHCTBUTENBHBIX  YHUCEN  JOTOJHSIOTCS  MHOXECTBOM
KOMIUJIEKCHBIX 4nceld. B KaxkaoM ©3 53THUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIC €My CIEIMU(UICCKUE 3aJaud W OIEpaluu: JeJICHUe HaIeo,
ONEPUpPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX 4YHCEN, OcoOble CBOICTBa
paIMOHANBHBIX M HPPAIMOHATBHBIX YKCeN, apu(METHIECKIE OMEpaIiy, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
brnaromaps mocnenoBaTeIbHOMY PACIIMPEHUIO KPYyra HCIOIb3YEMBIX YHCET W
3HAKOMCTBY C BO3MOXKHOCTSIMH UX MPUMEHEHHUS ISl PEIICHUs] Pa3IUYHbIX 3a7a4
dbopMupyeTcsi peCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKHM W €€ poJH B
MOCTPOCHUU MOJIETICH PEasbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOydeHHus: Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, TMOCKOIBKY B KaXKIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3amad. B
pe3ynpTaTe OOydarouiecs: OBIAACBAIOT PAa3IUYHBIMA METOJAMHU PEIICHHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUUECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHMI, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cCoZepKalMx mapaMmeTpel. [lodydeHHBIE yMEHHS IIMPOKO HCIOIB3YIOTCS MPH
UCCIIeIOBaHNH (YHKIIUN C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIAIHBIX
3a/a4 ¥ 33729 Ha HAXOXJCHUE HAMOOIBIINX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comeprkatenbHasl TUHUS BKIIIOYAeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opMmynaMm, mpeoOpa3oBaHusl  pPaLUOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TaKXKE BBIPAKEHUH,
COJIepKaIllUX CTENeHu W Jiorapudmbl. brarogaps u3ydeHHUI0 anreOpanvyeckoro
MaTepHalia IPOMCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUsT 00y4aromuxcs, GOpMHUPYIOTCS HABBIKM AEAYKTHBHBIX PacCyKICHUH,
paboTel C CHUMBOJBHBIMU (oOpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBHCHMOCTEH B BHJI€ PABEHCTB U HEPAaBEHCTB. Anredpa npeiaraeT 3ppexkTUBHbIE
MHCTPYMEHTBI JUJISl pEUIeHUs] MPAKTHUYECKMX U €CTECTBEHHO-HAy4HBIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK SI3bIKa HAYKH.

ConepxxarenbHo-MeToqu4eckass JHHUA «DYHKIMUM U TpapuKu» TECHO
NeperieTaeTCsd ¢ APYTUMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a4a€T NOCIE0BATEIbHOCT U3YUEeHHs MaTepuana. M3yduenue cTeneHHoi,
MO0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX QYHKLUN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMH JJIs pelIeHus 3a7ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pElICHHEM ypaBHEHUN M HepaBeHCTB. [Ipum 3TOoM Oonblloe BHMMAaHUE
yaensercs (OpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMU 3aBUCUMOCTH MEXIY
pa3IMYHBIMK BEJIMYMHAMU, MCCIIEOBAaTh MOJy4YEeHHbIE (YHKUHUHU, CTPOUTH HX
rpaduku. Matepuain 3Toil coepxKaTeIbHON JIMHIUY HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, ITI03BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEX 1Y BEJIMUMHAMU B Pa3IUYHON
dopMme: aHanUTHUECKOH, Ipaduyeckoil U caoBecHo. Ero n3yuyenue cnocodbcTByeT
Pa3BUTHUIO AJTOPUTMHYECKOTO MBIIIJICHUs, CIHOCOOHOCTHM K OOOOIIEHUI0 W
KOHKPETHU3aIlH, UCTIOJIb30BAHUIO aHAJIOT .

CopepxarenbHass nuHus «Havana mareMaTHyeckoro aHajivsa» MO3BOJISAET
CYLLIECTBEHHO PAaCIIMPUTh KPyrI KaK MAaT€MATHYECKHX, TAK U NPUKIAAHBIX 3a/]ad,
JOCTYIHBIX OOYyYarOIIUMCS, TaK KaK Yy HHUX MOSIBISETCS BO3MOXKHOCTb CTPOUTH
rpauky  CIOXHBIX (GYHKUUNA, ONpeneNsiTh HMX HauOOoJbIINEe W HaUMEHBbIINE
3HAYEHUA, BBIYMCIATH IUIOMAAU (QUryp U OO0BEMBI TEJ, HAXOAUTh CKOPOCTHU M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaepkarenpHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHUTYyaluH,
MO3BOJISIET HAXOIUTh HAUITYUIlIee PEIICHHE B MPUKIIAHBIX, B TOM YHCJIE COIIMAIBHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaIM3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (POPMATbHO-JIOTMYECKOTO U KPEAaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHHM pacrno3HaBaTh NPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0yyaronyecs y3HatoT O BbLIAIOIINXCS
pe3yibTaTax, MOJYUYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKM KaK HAyKH, U 00 HX
aBTOpAX.



CopeprxaTenpbHO-METOANYECKast TUHUS «MHOKECTBa M JIOTHKA) BKIIOUYACT B
ceOst DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKHU. TeopeTHko-
MHO>KECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
U TIpe/yiaraloT Hambosee yHUBEPCATbHBINA S3BIK, OOBEIMHSIONINN BCE pa3lesbl
MaTeMaTUKH H €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
TUCIUTUIMHBI W WX TPWIOKEHUS B eAuHoe 1enoe. [loaToMy BaxHO 1aTh
BO3MOXHOCTh OO0yYaromeMycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHUKU M KCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAayeT IpH3HATh
CBOMCTBEHHYI0 €W CTpPOTrOCTb OOOCHOBAaHWUW U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHUSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui1, GOPMUPYET HABBIKK KPUTHUECKOTO MBIITUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayaja MaTEMaTHYECKOIO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOPHIC MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH pealbHbIX
CUTyaIlii, WCCIENOBAaHUS OSTUX MOJENEH ¢ MOMOIIbI0 ammapata anreOpsl |
MaTeMaTHYECKOTO aHaln3a, WHTEepPIpeTalluyd MOJyYeHHBIX pe3yJbTaToB. Takue
3aJIaHUs BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPAMMEI, ITOCKOJIBKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIIeHHS NPUKIaAHbIX 3anad. [Ipu
pEIICHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydarouigecss  pa3BHBAIOT
HaOMI0JaTeIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOIB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JHlesitenbHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHS TMPUKIAIHBIX 3a7ad
OpPraHU3yeTCs B MPOIIECCE U3YUEHHUS BCEX TEM yueOHOTO Kypca « Anredpa 1 Hadana
MaTEMaTUYECKOTO aHaTTU3ay.

Ha wusydyenme ydeOHOTO Kypca «AnreOpa M Havajga MaTEeMaTHYECKOTO
aHanu3a» otBoauTcs 272 4vaca: B 10 knacce — 136 yacoB (4 vaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

Panronanbabie uyncia. OOBIKHOBEHHBbIE W JECATUYHBIE JPOOU, MPOILIECHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. IlpumeHeHue apobGedt U MPOLEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIBHOW JKU3HU.

JlelicTBuTenbHbIe 4Yuciaa. PanuoHanbHble W UPpPALMOHAIBHBIE YHKCIIA.
Apudmernueckre  omepalM ¢ JIUCTBUTENIBHBIMU  uYuciIaMd.  Momyib
JEeUCTBUTEIBLHOTO YKciia U ero cBoiicTBa. [IpubavkéHHbIC BBIUUCICHHS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BEIYUCICHHUIA.

Crenenp ¢ nensiM mnokaszareneMmM. buHoM Herorona. Mcenmone3oBanue
MOAXOASIIEH POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEIT JIJIS PEIICHHS TPAKTUICCKUX
3a/1a4 U MPECTAaBICHUS JaHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C panuMoOHAJIBHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEJIBHBIM I10Ka3aTEeIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JleciTUUHBIE U HATypabHBIC
Jorapu@mel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO apryMeHTa. ApPKCHUHYC,
aAPKKOCHHYC M ApKTAaHI'E€HC YMCIOBOT0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHrnE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOTrOYJICHbl OT OJHOW MEepeMeHHOW. JleneHne MHOrodjaeHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousieHs! ¢ nienbiMu ko3 puiimeHTaMu.
Teopema Buera.

[IpeobpazoBaHus YMCIOBBIX BBIPAXKEHUMN, COACPIKAIIUX CTETICHU U KOPHHU.

HNppauronanbHbie YpaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
VPPAlHOHAIBHBIX YPABHCHUMU.

[TokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKa3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BRIPAKEHUI, COJIEPHKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI penieHus
Jorapu(MUYECKUX YPaBHEHHM.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPHYICCKHUX BBIpa)I(eHI/Iﬁ. Pemienue TPUTOHOMCTPHUYICCKUX ypaBHeHHﬁ.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMHA. Marpuia CUCTEMBbI JIMHEHHBIX
ypaBHeHHil. OnpenenuTens MaTPUILbI 2X2, €ro FTeOMETPUUYECKHU CMBICT U CBOMCTBA,
BBIYUCJIEHUE €r0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PELICHUS] CUCTEMBbI
JIMHEVHBIX ypaBHECHUU. PemeHne npukiagHblX 3a4ad C IOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHEHUN. VccienoBanne moCTpOEHHOM MOJENHU € IIOMOIIBIO MAaTPUIL
Y OTIPENICIIUTEIIEH.

[TocTpoeHne MaTEMAaTUYECKUX MOJEIIEN PEallbHOM CHUTyalMd C IOMOIIBIO
yYpaBHEHHII U HepaBEHCTB. lIpuMeHeHHEe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 3a/1a4 U3 pa3InyHbIX 00JacTeil HAyKU U pealbHOM KU3HU.

DOyHKUMH U TPaPuKu

Oyukius, crnocoObl 3amanus (yHkuu. B3anMHO o00patHbie (QYHKITUH.
Kommnosummst  pynkrmuii. 'paduk  yHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB GyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHud ¢ynkumu. Hynmu QyHkuu.
[TpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE PyHKIMU. [lepuoanueckue
bynkuuu. [IpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbomnpiiee 1 HauMeHbliee 3Ha4yeHus: QYHKIIMKM HA IPOMEXKYTKE.

Jluneiinas, KBaApaTU4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPaPUKOB.

CreneHHas (pyHKIMS ¢ HATypajbHBIM U II€JIBIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpaduik KOpHs N-0¥ CTENeHU KaK GyHKIIMKA 0OpaTHOM CTENeHU
C HATYpAJIbHBIM I1OKA3aTEJIEM.

[TokazarenbHass u jorapupmuyeckas (yHKUUHU, UX CBOMCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMNA 1S peIIEHUs] YpABHEHUM.

TpuronoMmerpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKHUX
(GyHKINA 9UCITOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSX.
['paduku peasbHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4ecKoOro aHajan3a

ITocaemoBaTeIbHOCTH, CIOCOOBI 3aJaHUs TOCJIeAOBATEIILHOCTEH. MeTox
MaTeMaTU4eCKO MHAYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE MMOCIEA0BATEIbHOCTH.
HcToprsi BO3HMKHOBEHHMS MAaTEMaTHYECKOTIO aHaju3a Kak aHaln3a OeCKOHEUYHO
MaJbIX.

Apugmernueckass 1 reomeTpuueckas nmporpeccuu. beckonedHo yObiBaronias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YyOBIBAIOIIEH reOMETpUUYECKOM
IIPOTrpeCcCUd. JINHENHBIA U 3KCIOHEHIMAIBHBINA pOCT. Yucio €. @opmyia CI0KHBIX
NpoueHTOB. Mcnonb30BaHWE TPOTPECCMU I PELICHHUS peajbHbIX  3a/1ad
IIPUKJIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiui. CBoiCTBa (QYHKIIMHA HENPEPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl pELICHHUS HEpaBeHCTB. l[IpuMeHeHHe CBOWCTB HENMPEPBIBHBIX
GyHKUMNA 1S peleHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reOMeTpUYECKUn 1
(U3HYECKUIl CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeIbHON K IpaduKy QyHKIHUU.

[IpousBogHBIE  DIEMEHTAPHBIX  (PYHKIUH. [IponsBogHass  CymMBbl,
MPOU3BECHUS, YACTHOTO U KOMITO3UIIMU (PYHKITUH.

MHokecTBa H JIOTHKA

MHO)keCTBO, oOmepaluyd HajJ MHOXKECTBAMU M MX CBOWCTBA. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB M SBJICHWM, NPU PEIICHUU 3a1ad U3 APYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPABHEHMS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

HarypanbHbie u nenbslie uncna. [I[puMeHeHrne NMpU3HAKOB JEIUMOCTH LEJbIX
gyucell, HanOoubImuii obmmi aenmutens (mamee — HOJ]) n HamMenslee oOlee
kpatHoe (nanee — HOK), ocTatkoB 1o moay:nto, anropurma EBkiauaa ams pemeHus
3a/1a4 B LI€JIBIX YHCIIAX.

Kowmrmnekcuble yucna. Anredpanueckass W TpUTOHOMETpHYeckas (OpMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepalui C KOMIUICKCHBIMU
yuciamu. M3o0paxeHne KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOM IIJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0l cTeneHU U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YpPaBHEHU U HEPaBEHCTB. PaBHOCUITbHBIEC CUCTEMBI
U CUCTEMBbI-CIIE/ICTBUsI. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIE METOJBl PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEH pallMOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMHu.



[IpumeHeHne ypaBHEHHIA, CUCTEM 1 HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX
3a]a4 U 3a/1a4 U3 pa3jIMuHbIX 00JacTeil HAyKU U peasibHOM )KU3HU, UHTEpIpeTalus
MOJIyYEHHBIX PE3yJIbTaTOB.

DOyHKUUHN U TPaPUKHU

I'padux kommnosunuu ¢yHkuuil. I'eomerpuueckue o0pas3bl ypaBHEHUW WU
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpruueckne QPyHKIUU, UX CBOMCTBA U TPAPUKH.

['paduueckne meTonbl pelieHUs yYpaBHEHMM W HepaBeHCTB. ['paduueckue
METO/Ibl PELICHU 3a/1a4 C TapaMEeTPaAMHU.

Hcnonw3oBanue rpadukoB QGYHKIUN Uil HCCIEIOBAHHUS MPOIECCOB H
3aBHCHMOCTEM, KOTOpbI€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX y4eOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Havasia MaTeMaTH4ecKOro aHaJm3a

[IpumeHeHue Mpou3BOAHON K MCCIEIOBAHMIO (DYHKIMI HA MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxaeHre HanboapuIero 1 HAMMEHbIIEr0 3HAYEHHU HEeNPEePbIBHON
GbyHKIIUM Ha OTpE3Ke.

[IpuMeHeHne NpPOU3BOJHOM I HAXOXKACHUS HAWIY4Ilero pElIEHUs B
NPUKJIAJAHBIX 3ajadyax, JUIsl OINpEENIeHUs] CKOPOCTH W YCKOPEHMs Tpolecca,
3aIaHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOoOpa3HbIX. I[lepBooOpaszHbie
anieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUs TepBOOOPa3HBIX.

Nuterpan. ['eomeTpuyeckuil CMbICI HHTETpajia. BeraucieHue onpenei€HHOro
uHTerpana no popmyne Hetotona-Jleitouuia.

[IpumeHeHue uHTErpana s HAXOXACHUS IUIONIaJed IJIOCKUX (QUryp H
00BEMOB r€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUH. MaTemaTH4eckoe
MOJICJIMPOBAaHUE pEalbHBIX MPOIECCOB € MOMOLIbI0 U (depeHIIHATBHBIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaAIOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOT0 OOIIECTBA, PEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUM, MPOLEIYP
rpaxxgaHckoro  oOmectBa  (BBIOOpBI,  ONPOCBI W JIPYroe), yMeHue
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKIUSIMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTb POCCUNCKOM T'PaKIaHCKONW HIACHTUYHOCTH, YBOKCHUS K
IPOLUIOMY M HACTOSIIEMY POCCUHUCKOW MaT€MAaTHKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHKEHUSAM POCCHMCKUX MATEMATHUKOB U POCCUMCKON MaT€MaTUYECKOM IIKOJIbI,
WCIIOJIb30BAaHUE JTUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JTYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cpOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, 3TUYECKOTO IMOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKH U AEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOUAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, O0BEKTOB, 3aa4, PEIICHUHN, pacCyKICHHUM, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3IMyHbIX BUJOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTb YMEHHUSI TPUMEHSATH MaTEMaTUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MMacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370POBBIO (370POBOE MHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHITHH M
OTIIbIXa, PEryisipHas ¢pu3nUecKasi akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIHHOM JESATEIHLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCUOHAIBHOW  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOD
Oynymeld mnpodeccur U Ppeanu3oBbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0 U
caM0o00Opa30BaHUIO HAa NPOTSHKEHUHM BCEHW JKU3HHM, TOTOBHOCTh K aAKTHBHOMY
YYaCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTb  JKOJIOTMYECKON  KyJIbTYypbl, TOHUMAHUE BIHUSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOJHON M COLMAIbHOU
CpeIbl, 0OCO3HaHHUE II100aIbHOI0 XapaKTepa dKOJIOTHISCKUX ITPOoOIeM, OpUSHTAIIHS
HAa TIPUMCHECHHE MaTEMaTHMYECKHUX 3HAHUN IS pelieHdus 3agad B 00JacTu
OKpYJ)Karolel cpelbl, IJaHUPOBAHHE TIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJEACTBUMN JIJIsl OKPY>KAIOIEe Cpeibl;

8) HeHHOCTH HAYYHOIO TO3HAHMSI:

c(hOpMHUPOBAHHOCTh MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHHE MaTeMaTHICCKON
HayKH Kak cpepbl 4eIOBEUECKOMN ACATEILHOCTH, ATANOB €€ pa3BUTHS U 3HAUUMOCTH
JUISL pPa3BUTHS IMBWIN3AIINY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTUYeCKOU
KYJIbTYpOU KaK CpEJCTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH MTPOEKTHYIO
U UCCIIEIOBATENIbCKYIO JEATeIbHOCTh HHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBU:

BBISIBISITh U XapAaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKM MATEeMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
oTnpeieNIeHUs] TIOHITUH, YCTaHABIUBATh CYIIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJIs 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUPOBATH U  MPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIE U OOIIHIE, YCIOBHBIC;

BBISIBIISITh MATEMATHYECKNE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPKJICHHUSIX, MpeAsiaratb KPpUTEPUU s
BBISIBIICHUS 3AKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JienaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKJIIOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOATENIBHO J10KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BEIOWpATh Cmoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEUICHUs, BRLIOUpPATh HAaNOOJIEe MOIXO AU C YIETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble nccienoBare/ibCKue AeiiCTBUS:



WCIIOJb30BaTh BOMPOCHI KAaK HCCIEIOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyupoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOe, (OpPMHUPOBATH TUIIOTE3y, APIyMEHTHPOBATH
CBOIO MIO3ULIMIO0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEAOBAHKE
110 YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro 00beKTa, IBJIICHU, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKy OOBEKTaMU, SIBICHUSIMH, POLECCAMMU;

CaMOCTOSATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
IPOBENEHHOTO  HAOJMIONEHUS, MCCIENOBAaHUSA, OLEHHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIIBUIATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaunmeii:

BBISBJISITh JAeULIUTH MHPOpPMAIIMHU, TaHHBIX, HEOOXOIUMBIX NJIi OTBETAa Ha
BOIIPOC U JJI PELICHUS 3a]auH;

BBIOMpPATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMaTU3UPOBATh U HHTEPIIPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUIOB U (POpM
Ipe/ICTaBIICHNUS,

CTPYKTYpUpOBaTh WH(OpPMAIHIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBATh HaJEKHOCTh uHdopmauu o CaMOCTOSITETIbHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHBI€ YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OoOmmenne:

BOCIIPMHUMATh U () OPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUIMHU H
HEesIMUA OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
W THCHbMEHHBIX TEKCTaX, JaBaTh TMOSICHEHUS TIO XOJy pEHIeHUus 3ajauyu,
KOMMEHTUPOBATH MOJYyUYECHHBIN pe3yJIbTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKJTaeMOM TEMBI,
npoOJieMbl, peliaeMo 3ajadu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TIOUCK
pEIIeHUs], COIMOCTABIATh CBOU CYXKACHUS C CYXICHUAMHU APYTUX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3W4yue U CXOJICTBO MO3UIIUM, B KOPPEKTHOU dopme
bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJICTABIISATh PE3YJIbTAThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTA, MUCCIIeI0BaHusI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUIEHUS C Y4E€TOM 3ajad
MpEe3CHTAIUU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO pElIEHUs C
y4E€TOM MUMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH NHTEJJIEKT:

BJIaJIETh  HABBbIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HaHUS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJECTh
cnoco0amMu CcaMONPOBEPKU, CAMOKOHTPOJSL Ipollecca M pe3ylibTaTa PpEIICHHS
MaTeMaTUYECKOH 3a/1auu;

MpPEeABUICTh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBHI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBICHITh MPUUUHBI
JOCTKEHUS WJIM HEIOCTHUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JIlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATeJILHOCTD:

MOHMMATh W HMCHOJIb30BaTh MPEUMYILECTBA KOMAaHIHOW U WHIUBUAYAIbHOU
paboThl mMpU pEHIeHHH YYeOHBIX 3a7ad, MPUHUMATh IeJIb COBMECTHOMU
JIeATeIbHOCTH, IJIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM pabOoThl, pacrpenessiTh
BUJIBI pa0OT, IOrOBapUBATHCS, 00CYKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX GopMax paboThl (0OCyXkaeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMIOJIHATH CBOIO YaCTh PabOThI U KOOPJIAUHUPOBATH
CBOM JICHCTBUS C APYTUMHU Yi€HAMU KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/a
B 0O0mMI TOPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBHUSL.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouIuiicsi MOJYYUT CIEAYIOIINE
MpeAMETHBIE PEe3ybTaThl MO OTJEIBHBIM TeMaM pabouel MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTUYECKOr0 aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMH: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckas JapoOb, TPOIEHTHI, HUPPAIUOHATBLHOE YHUCIO0, MHOXKECTBA
pallMOHAJIBHBIX U JCHCTBUTEIIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA,;

NPUMEHSITh JIpOOM W TPOLEHTHI JIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUW U PEAbHOM KU3HU,

MPUMEHSTH NMPUOIKEHHBIEC BHIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, TPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYUCIICHU;



CBOOOIHO OMEpUPOBaTh MOHATHUEM: CTENEHb C LEJIbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALIYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JUIsl PeIEeHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypajbHOMU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MMOHATUEM: CTEIIEHD C PALMOHAIBHBIM MTOKA3aTeNIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M YWcHa, NECATHUYHBIE W
HaATypaJbHbIC JIOTapU(DMBL;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: CHHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOTO apTyMEHTAa;

ONEPUPOBATH MOHATHSIMHU: APKCHUHYC, APKKOCUHYC U apKTAHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHITHSAMHU: TOXJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHMS U YPAaBHEHUA-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh Pa3IMYHbIE METOAbl PEIICHUS pPalUOHAIBHBIX MW APOOHO-
palMOHAIIBHBIX YpPaBHEHWH, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH € UEAbIMA KO3(pPUIIMEeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JICHUE
MHOI'OYJIEHa Ha MHOI'OYIEH C OCTAaTKOM, Teopemy besdy u teopemy Buera mius
pelieHus 3a1ay;

CBOOOJHO OMNEpUPOBATh MOHATHSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHHIA,
MAaTpHIA, ONPEAECIUTENb MAaTpULBl 2 X 2 W €ro TreOMETPUUYECKUU CMBICIH,
WCIIOJIB30BaTh CBOMCTBA OMpPEAECHUTENs 2 X 2 JJid BBIYMCICHHS €ro 3HAYEHHs,
MIPUMEHATh ONPEACIUTENIN JJIsi PEUICHUS CHCTEMbl JIMHEMHBIX YPaBHEHHU,
MOJICJIMPOBATh PEAJIbHBIE CUTYALlUH C TIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHU,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN PE3yJIbTAT;

UCIIOIb30BaTh CBOMCTBA JIEUCTBUUW C KOpHSAMH [JIsi TIpeoOpa3oBaHUs
BBIPAKCHUU;

BBINIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COEPIKAIUX CTEIEHH C
palHOHAIIbHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBOICTBa JgorapupmMoB JUTSE npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HPpPAIMOHAIIBHBIC, TMMOKAa3aTebHBIC U
JorapupMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUILI0 PABHOCUIBHBIX
NIEPEXO0/I0B W OCYIIECTBIISASA IPOBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh HEoOXoAumble (GOpPMYJBl Ui  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHCHUH;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTaBIATH
BBIDOKCHUS, YpPAaBHEHHS, HEPAaBEHCTBA IO YCIOBHUIO 3a/aud, WCCIEI0BaTh
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa aireopshl.

@Oynkuuu ¥ rpapuku:

CBOOOJHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, COCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO OOpaTHble (QYHKIUK, KoMmo3uius GyHKIuUd, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TpeoOpa3oBaHus rpapukoB (PyHKITHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOXXECTBO
3HaYeHUN (QYHKIWMH, HYJIH (QYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMNEpPUPOBaTh MOHATHSAMH: 4YETHBIE M HEUYETHBIE (DYyHKIUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYyHKIIUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIMH, HauOoJbllee M HaUMEHbIIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTENCHHAs] PYHKIHS C HATypajIbHBIM U
[ENBIM TIOKa3aTeneM, Trpa@uK CTENEeHHOW (YHKIMH C HATypaJbHBIM M IEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi CTemneHW Kak (YHKIMH OOpaTHOW CTENEHH C
HATYypaJbHBIM MOKa3aTeJIeM;

ONEpUPOBATh TIOHATUSAMU: JUHEWHAs, KBaJpaTUYHAsI U JpOOHO-THHEWHas
(GYHKIMH, BEITIOTHATH 3JIEMEHTApPHOE UCCIIEIOBAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OMEPHPOBATH TMOHATUSMU: TOKa3aTeNbHAsI W JorapudMudecKas
byHKIIUA, WX CBOWCTBA W TpaduKH, HCIOIH30BaTh WX TpaQUKUA IS PEIICHUS
YpPaBHCHUM;

CBOOO/IHO OMEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OIpe/ieTICHNe TPUTOHOMETPHUECKUX (YHKIHI YUCIOBOTO apTyMEHTa,;

UCIIOJIb30BaTh Trpaduku (GYyHKIMA IS HWCCIENOBAHUS TPOILECCOB M
3aBUCUMOCTEH MPU PEHICHUH 3a/1ad U3 JIPYTUX y4eOHBIX MPEIMETOB M pealbHOU
KU3HU, BBIpaAXXaTh (HOpPMyIaMH 3aBUCIMOCTH MEX/Ty BETHIHMHAMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEUHO yObIBaIOIasi FreOMETpUUEcKasi MPorpeccus, JUHEHHBIN U
HKCIIOHEHITMATIBLHBIN POCT, (hOpPMYyJia CII0KHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCTIONB30BaTh TPOTPECCHH JJIsl PEIICHUS PEalbHBIX 3a]a4 MPUKIATHOTO
XapaKkTepa;



CBOOO/IHO ONIEPUPOBATH MOHATUSMU: MTOCIIEOBATEILHOCTD, CIIOCOOBI 3aJaHUs
IIOCJIEI0OBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHMYEHHBIE I1OCIEAOBATEIBLHOCTH,
IIOHMMaTh OCHOBBI 3apOXICHUS MAaTEMaTHYeCKOro aHajlIW3a Kak aHalIu3a
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO ONEPUPOBATH NOHATUSAMU: HENMPEPBIBHBIE PYHKIMHU, TOYKU pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJIHO OIEpHpOBaTh MOHATHEM: (GYHKIUS, HENpEpbIBHAsS Ha OTpPE3KE,
IPUMEHATH CBOICTBA HETIPEPHIBHBIX (QYHKIUH /171 peLIeHUs 3a/1a4;

CBOOOJTHO OINEpPUPOBATH TMOHATHUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTelnbHasd K rpaduKy (QpyHKINY;

BBIYUCIIATH IIPOU3BOJHBIE CYMMBI, IIPOU3BEICHUs, YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIUI, 3HaTh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIINA;

UCIIOJb30BaTh I€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON s
peleHus 3anad.

MHokecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IOHATHUSIMHU:  MHOXECTBO, OINEpald  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIsl ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: OIPEACIICHUE, TEOpEMa, ypaBHEHHUE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHYECKOI0 00bEKTa, 10Ka3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOydyarOIIMIiCS TOJYYUT CIICIYIOIINE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOIro
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOIO aHAIU3a»:

Yuciia ¥ BIYMCICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U LEJNBIX YHUCEII, UCIIOIb30BATh MPU3HAKHU JIEIMMOCTH LEJIbIX YUCET,
HOJl m HOK HaTypaJbHBIX 4uCen I pPEUIeHUs 3aaad, MPUMEHSTh alIrOpUTM
EBxnuna;

CBOOOJIHO ONEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YKCIa B alreOpanyeckou u
TPUTOHOMETPUUYECKOI (hopMe, BBIMOIHATH apu(METHUECKHE ONepaluyl ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMEpUPOBATh MOHATUSMHU: HPPALMOHAIBHBIC, TOKa3aTelbHbIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOAUTb MUX PEUIEHUS C  I[OMOIIBIO
PAaBHOCWJIBHBIX IIEPEXOMOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MNpH pElIEHUHW TPUTOHOMETPUUYECKOIO
ypaBHEHMUS;

CBOOOJHO OIEpUPOBAaTh MOHATUEM TPUTOHOMETPHUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble  (OpPMYJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYMHOCTb YPaBHEHUU U
HEPaBEHCTB, PAaBHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIMHOCTEN pallMOHAIBbHBIX, UPPALMOHAIBHBIX, TOKA3ATEIbHBIX U
Jgorapu(MUYECKUX YPaBHEHUI U HEPABEHCTB;

pemars palMOHAJIbHBIE, UppaliOHaIbHBIE, IIOKa3aTelIbHBIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoJleprKaIlie MOAYJIU U IIApaMETPHI,

IPUMEHATH TpaduyecKue METOIbI JUIsl PelICHUs! YpaBHEHUM U HEPaBEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJIOBHUIO 3a/1ayH,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIN C HCIOJb30BAaHUEM ammapaTra ainreopsl,
VMHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTAT.

DyHKUUM U rpaguKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTapHOrO
MCCJIEIOBAaHUS U CBOWCTB KOMIO3UIUU JABYX (DYHKIIHIA;

CTPOUTH reoMeTprudecKkue 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPAUHATHOMN
IIJIOCKOCTH;

CBOOOJIHO  OIEpPUpPOBaTh MOHATUSAMU: TpaUKU  TPUTOHOMETPUUECKHUX
dyHKUMH;

OPUMEHATh (QPYHKUMU JJI MOJEIUPOBAHUS M UCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JIJIS UCCNEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIEE U HAMMEHbBIIIEE 3HAUCHUsI (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUISl HAXOXKJICHHS HAWIY4ylLIEro pEUICHUs B
MPUKJIAJIHBIX, B TOM YHCIIE COIUAIbHO-O)KOHOMHYECKHUX, 3a7a4ax, JJIsl ONPEAEICHUs
CKOPOCTH U yCKOPEHUS MpoIiecca, 3aJaHHOr0 (popMysIoi WK rpaduKoM;



CBOOOJIHO OMEpUPOBaTh TMOHATUSMHU: IEPBOOOpa3Has, OINpeaeIEHHbIN
UHTErpall, HAaXOJWUTh NEepBOOOpa3HbIE HJIEMEHTApHbIX (YHKUMH U BBIYUCIATH
uHTerpan no popmyie Herotona-JIeionuna;

HAXOJUTh TJIOLAAH MIIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO UHTErpasia;

UMETh NPEACTABICHHE O MATEMATHYECKOM MOJIEIMPOBAHUM HA IPUMEPE
cocTaBlieHUs TU(DPepeHIIMATIbHBIX YPaBHEHUN;

pemars NPUKIAIHBIE 3aa4d, B TOM YHUCJE COLHMAIBHO-DKOHOMUYECKOIO U
bu3nUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HanmeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Oyukiuu u rpaduku. CrenenHas GyHKIUS C
L[eJIbIM TTOKa3aTeseM

MHOK€eCTBO AENCTBUTENBHBIX YHUCEIL.
MHorounensl. PaninoHanbHble ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI JIMHENHBIX
ypaBHEHUH

Apudmerndeckuii KOpeHb N-0if CTENCHH.
WppannonanbHble ypaBHEHUS
ITokazarenbHas pyHnkuus. [lokasarenbHble
ypaBHEHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS
TpuronomeTpruyeckue BbIpaXXeHUs U
ypaBHEHHUS

[TocnenoBaTenbHOCTH U MPOrPECCUU
HenpepsiBabie pynkiuu. [IponsBoanas
[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

12

24

15

10

18

22

10
20

136

KoHTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(um¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl



IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
Konn4yectBo yacos DJIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero u3yyeHusi oOpa3zoBaTe/bHbIE
padoTbl padoThI
pecypcsl
MHoxecTBO, onepanuu Haj 1
MHO>KECTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[Ipumenenne TeopeTnko-
3 MHO’KECTBEHHOI0 armapara JUisl pelieHus 1

3aaad

Parmonansasle uricia. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TIPOIICHTHI, 1
OECKOHEUYHBIC TIEPHOINUECKHE TPOOH

Pammmonansabie ynciaa. OOBLIKHOBEHHEIE U
) JECSTUYHBIE TPOOH, MPOLIEHTHI, 1
OCCKOHEYHBIC MTePUOMUECKHUE TPOOH

[Ipumenenue qpobeit 1 MPOLEHTOB JUIst

PCIICHHUA NMPUKIIAJHBIX 3a1a4 !
[Tpumenenue apobeli U MPOIEHTOB IS 1
PCHICHHUA MMPUKIIAIHBIX 3a1a4

JleicTBuTenbHBIC Yncia. PaimonanbHbIC U 1
UppalMoHaIbHbIC YHCIa

Apudmerndeckne onepanum ¢ 1

I[GﬁCTBHTGJ'H)HI)IMI/I qucjaaMu



10

11

12

13

14

15

16

17
18

19

20

Moaynp AEHCTBUTENBHOTO YHCIIA U €70
CBOMCTBa

[TpubmxkE€HHBIE BHIYUCICHUS, IPaBUiIa
OKpPYTJICHUS, PUKHUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

OCHOBHBIE METOJIBI PEIICHUS LIETBIX U

JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS LIETBIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHHS LIETBIX U
IpoOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OAHON NEPEMEHHOM.
Jlenenure MHOTOYJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy
MHorouseHsl ¢ HeTbIMU
koadurmentamu. Teopema Buera

Pewienne cucreM IMHENHBIX ypaBHEHUN

Pewienne cucreM JIMHENHBIX YPaBHEHUN

Marpuiia cuCTEMbI TUHEUHBIX YPABHEHUIA.

Onpenenuresib MaTPULBI 2X2, €T
T€OMETPUUECKU CMBICT 1 CBOWCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

Ornpenenurens MaTpuIlsl 2X2, ero

r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[IpuMeHeHue onpeaesuTens il peleHus
CHUCTEMBI JINHEWHBIX YPAaBHEHU

Penienue nmpukiaaHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenne npukiiagHeIxX 3a1a4 ¢ HTOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KonTtponsHas padora: "PannonanbHble
ypaBHEHHUs U HEpaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"

@yHKLUSA, c1I0COObI 3a1aHusT PYHKIHH.
B3anmuo obpaTHble QyHKIUH.
Komnozunus ¢pyHxmit

I'padpuk pyHkIMH. DneMeHTapHBIC
npeoOpa3zoBanus rpadUKOB PYHKITAN

OO6nacTh ornpeaeseHust © MHOXKECTBO
3HaueHud QyHkuu. Hynu ¢pyHkuu.
[TpoMexyTKH 3HaK OCTOSIHCTBA

Ué&tHble 1 HEYETHBIE (PYHKITHH.
[epuonnueckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH ()yHKITHU

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.

Haubosnpiiee u HauMeHblee 3HAYCHUE
(GYHKIIMN HAa IPOMEXKYTKE

Jluneitnasi, kBaapaTHuHas U APOOHO-
TuHeHas GyHKuIuu

DJIeMEHTapHOE UCCIIEIOBAaHUE U
ocTpoeHne rpauKoB ATUX PYHKITUN



32

33

34

35

36

37

38

39

40

41

42

43

DJIEMEHTAapHOE HCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX PYHKIUH

CreneHb ¢ LIETBIM ITOKa3aTeaeM. buaom
Hrrotona

CreleHs ¢ 1eIbIM II0Ka3aTeaeM. buaom
Hrrotona

Crenennast GyHKIHUSA ¢ HATYPaJIbHBIM U
Yy Yy
LEIILIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk
Kourponpsnas padora: "CreneHuas
p p
¢yukuus. E€ cBoiicTBa u rpadgux"

ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTETIEHU U €ro CBOMCTBA

Apudmerndeckuii KOpeHb HATYpPaITbHON
CTEIIEHU U ero CBOMCTBA

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHUH,
COJIepXalIuX CTETIEHU U KOPHU

[IpeoOpazoBaHus YUCIOBBIX BHIPAKEHUH,
CoZEpKAIUX CTENIEHU U KOPHU

[IpeobpazoBaHus YMCIOBBIX BHIPAKEHUH,
COAEpKAIINX CTENIEHU U KOPHU

WppanuonansHele ypaBHeHUs1. OCHOBHBIE
METO/BI PEIICHNS UPPALUOHAIBHBIX
yYpaBHEHUU

HppaunonanbHble ypaBHeHUs1. OCHOBHBIE

METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUU



44

45

46

47

48

49

50

51

52

53

54

55

Wppaunonanssblie ypaBHeHHs. OCHOBHbBIE
MCTOJbI PCHICHUSA UPpPALUOHATIBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
UpPPaLMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUU
UPPALMOHAJIBHBIX YPAaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UpPPaLMOHATIBHBIX YPaBHEHUN

CaoiicTBa 1 rpauK KOpHsI N-Oi CTENeHH
KaK (PyHKIIMH OOPaTHOM CTEIeHHU C
HaTypaJIbHBIM I10Ka3aTeleM

CoiicTBa u rpaduk KOpHS N-0if cTeNeHN
KaK (YHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTeseM

KonTtponbHas pabdora: "CBoiicTBa 1
rpaduK KOpHS N-O1 CTETIEHH.
WppaunonanbHbie ypaBHeHHS"

CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM U
e€ CBOMCTBA

CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM H
e€ CBOMCTBA

CreneHsp ¢ pallMOHAJILHBIM [TOKA3aTEIEM U
e€ CBOMCTBA

[TokazarenbHast pyHKIMA, €€ CBOWCTBA U
rpadux



56

57

58

59
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Hcnonb3oBanue rpaduka QyHKIUH 115
peleHus ypaBHEHUI

Hcnons3oBanue rpaduka GyHKINN A5
pelLlIeHus] ypaBHEHUNI

[TokazaTenbpHblie ypaBHEeHUsI. OCHOBHBIE
METO/IbI PEIICHHSI TTOKA3aTEeIbHBIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE
MCTOJbI pCHICHUA ITOKAa3aTCIbHBIX
YpaBHEHUU

[TokazarenbHbie ypaBHeHUs. OCHOBHbIE
MCTOJbI pCHICHUSA TTOKA3aTCIIbHBIX
YpaBHEHUI

KoHnTtponbHas padota: "[lokazarenpHas
¢dbyukius. [TokasarensHbie ypaBHEHUS"

Jlorapudm yucna. CoiicTBa orapugpma
Jlorapugm umncna. CoiicTBa jgorapudpma
Jlorapudm yucna. CoiicTBa orapugpma
JlecaTuuHbIe U HaTypaJbHBIE JTOTapH(PMbI
JlecaTUYHBIE U HATYpaAIbHBIC JTOTapH(pMBI

[IpeobpazoBanue BbIpaKEHUI,
coJiepKaux JorapuQmol
[TpeoOpa3zoBaHue BhIpaKECHHIA,
coJepKalux JorapuQmol
[IpeoOpa3zoBanme BhIpaKEHUH,
CoJIepKaIIuX JorapudmMpl
Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
U rpapuk

S
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79

80

81

82

Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
u rpaduk

Hcnons3oBanue rpaguka GyHKIUH 15
peleHHs ypaBHEHUN

Hcnonws3oBanue rpaduka GyHKUNN A5
peneHust ypaBHEHUI

Jlorapugmuueckue ypaBHEHHS.
OCHOBHBIE METO/IBI PEIICHUS
Jgorapu(pMUUECKUX yYpaBHEHHM

Jlorapugmuueckue ypaBHEHHUs.
OCHOBHBIE METO/IbI pEIICHUS
JOTapuPMHUECKUX YpaBHEHUI

Jlorapugmuueckue ypaBHEHHUs.
OCHOBHBIE METO/IbI pEIIEHUS
JOrapupMHUECKUX YpaBHEHUI
PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUU
Jgorapu(pMUUECKUX ypaBHEHHM
PaBHOCUIIBHBIE IEPEXO/IBI B PEILIEHUU

JOTapuPMHUECKUX YPaBHEHUI

KonTponsHas padora:
"Jlorapudmuyeckast GpyHKIHSI.
Jlorapugmuueckue ypaBHeHHS"

CuHyC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOI'O apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOTO apryMeHTa

ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHMCJIOBOT'O apryMeHTa
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88
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93

94

95

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCJIOBOI'O apryMeHTa

TpuronomeTrpuyeckas OKpy HOCTb,
OIIpEAEIIEHUE TPUTOHOMETPUYECKUX
(YHKIMH YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy HOCTb,
orpezieNieHue TPUTOHOMETPUUECKUX
GyHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyJIBI

OCHOBHBIE TPUTOHOMETPUIECKHE
bopMyIbI

[IpeobpazoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHrEe TPUTOHOMETPUIECKUX
BBIPAXKEHUM

[IpeobpazoBaHme TPUTOHOMETPUUECKUX
BBIPAXKECHUI

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

Pemienne TpuroHoMeTpudeCcKux
YpaBHEHUU

Pemenune TpuroHoMeTpruecKux
ypaBHEHUU
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99

100

101

102

103

104
105

106

107

108

Pemenune TpuroHoMeTpuueCcKux
YpaBHEHUU

Penienne TpUroHOMeTpUYECKUX
yYpaBHEHUU

Pemenue TpuronomMeTpruueckux
YpaBHEHUU

Pemenue TpuroHoMeTpuueckux
YpaBHEHUU

Penienne TpUroHOMeTpUYECKUX
yYpaBHEHUU

KonTponbhas pabota:
"TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKHUE ypaBHEHUSA"
[TocnenoBarensHOCTH, CLIOCOOBI 3aaHUS
IocJIeI0BaTeIbHOCTE. MeTon
MaTeMaTHYeCKON HHTyKIIUU

MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
noclneaoBareabHOCTH. VicTopus aHanm3a
OECKOHEUHO MAaJIBIX

ApudmeTrndeckas mporpeccus
I'eomerpuueckas mporpeccust

Beckoneuno yObIBatoias reomeTpuieckas
nporpeccust

CyMMma 0€CKOHEUHO YOBIBAIOIIICH
F€OMETPUUYECKOU MPOTrPeECCUn

JIMHEeHBIN ¥ SKCIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB
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122

JIMHENHBIN ¥ YKCIOHEHUUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB

Hcnonb3oBaHue Nporpeccuu AJis
pEILIEHNUs PEATIBHBIX 3a7a4 IPUKIIAIHOTO
xXapaxkrepa

KonTponbhas pabora:
"[TocnenoBarebHOCTH U TIporpeccun’
HenpepsiBHble GyHKINN U UX CBOICTBA
Touka pa3pbiBa. ACUMITOTHI Ipa)UKOB
byHKIUH

CaoiicTBa GyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

CpoiicTBa (yHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

Meton UHTEpBAJIOB ISl pELICHUS
HEPABEHCTB

MeTto1 MHTEpPBAJIOB [Tl pEIICHUS
HEPABEHCTB

MeTto1 MHTEpPBAJIOB JUIsl pELICHUS
HEPABEHCTB

[IpumeHeHre CBOMCTB HENPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4y
[IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUH 115 perieHus 3a1a4y

[lepBas u BTOpas Npou3BOIHbIC (PYHKIIUU
Onpenenenre, reOMETPUUYECKUN CMBICI
MIPOU3BOAHOMN
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132

133

134
135

136

Onpenenenue, GU3NUECKUN CMBICTT
IIPOU3BOAHOU

VYpaBHeHuUe KacaTelIbHOU K rpaduKy
byHKIIUN

VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIMHA

[Ipou3BoHbIE AIIEeMEHTAPHBIX (QYHKIUN
[Tpou3BoiHBIE 3JIEMEHTAPHBIX (PYHKLUI

[IponsBoaHast CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIIMU (yHKIIUH

[Tpou3sBoiHast cyMMBI, IPOU3BECHHUS,
YaCTHOT'O M KOMIIO3UIMU (YHKIMH

[Ipon3BogHAs CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH

Kontponbnas padota: "[IponsBognas”

[ToBTOpEHME, 0000IIECHNE,
cucTemMaTu3anus 3Hanui: "YpaBHeHus'

[ToBTOpeHue, 06001ICHNE,
cucreMarn3anus 3HaHui: "OyHkuun"

Hrorosas koHTpoNibHAs paboTa
HroroBast koHTpObHAs paboTa

[ToBTOpeHnue, 06001IeHNE,
cUCTeMaTU3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136

10



Bocnumamenwnuiit nomenyuan npeomema « Mamemamukay peann3yercs yepes:

e nOOYyXXAeHUE 00yJaroIuXcsl COOM0aTh HAa YPOKE OOIIEIPUHATHIC HOPMBI ITOBEICHUS, TPaBUiIa OOLIEHHS CO CTApIIUMHU
(memaroruyeckuMy pabOTHUKAMM) U CBEPCTHUKAMU (00y4arOIUMUCS ), IPUHIUIBI Y4eOHON AUCHUIUIMHBI M CAMOOPTaHU3aI|H.
MeToab! 1 IpueMsbl: 00CY>KACHHE MPaBUII OOIIEHUS CO CTApIIUMHU (YUYUTEIIMH) U CBEPCTHUKAMU(ILIKOJIbHUKAMU ), IPUHIMIIBI y4eOHOMH
JUCIUIUIMHBL U CAMOOPraHu3allnu;

e IpUBJICUEHHE BHUMAHMS O0OYUYaAIOIIMXCS K LIEHHOCTHOMY aCHEKTY M3y4yaeMbIX Ha ypOKax MPeIMETOB, IBJICHUH, COOBITHIA Yepes:
oOpallleHne BHUMaHUS Ha HPAaBCTBEHHbIE ACIIEKThl HAYUYHBIX OTKPBITHI, KOTOPbIE U3Y4YalOTCs B JaHHbBIII MOMEHT Ha ypOKe; Ha
IIPEJICTaBUTEINIEH YUEHBIX, CBSI3aHHBIX C U3yYaeMbIMU B JJAHHBI MOMEHT TEMAaMHU, Ha TOT BKJIaJ, KOTOPBIM OHU BHECIIU B Pa3BUTHE
Halllel CTpaHbl U MUpPA, Ha JOCTOMHbIE MOJpaXKaHUs IPUMEPBI UX KU3HU, HA MOTUBBI UX IOCTYNKOB. METO/Ibl M IPUEMBI: OPTaHU3ALIHS
paboThI ¢ NOTy4aeMoi Ha YpOKe COLMAIBHO - 3HAYMMOMN HH(OpMaIiei, THULIMUPOBaHHUE €€ 00CYKICHHS, BbICKAa3bIBAaHHS
00y4aroIMHUCS CBOETO MHEHHUS, BEIPAOOTKH CBOETO OTHOILICHUS;

e  HCHOJb30BAHUE BOCHHUTATEIBHBIX BO3MOXKHOCTEH COiepKaHusl ydeOHOro npeamera st pOpMUPOBAHUS Y O0YUArOIUXCS POCCUMCKUX
TPaJULUOHHBIX TyXOBHO-HPABCTBEHHBIX U COIIMOKYIBTYPHBIX LIEHHOCTEH. METO/ b M IPUEMBI: IEMOHCTpAIUs AE€TIM IIpUMepa
OTBETCTBEHHOT0, TPaKJaHCKOT'O TIOBEJICHHUS, POSIBIICHHSI YETOBEKOIIOOUS U I0OpOCEepAeUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl YT€HUs, 3aj1a4 Ui pelieHus, MpoOJEeMHBIX CUTYalUi JIsl 00CY X AeHUS B KJlacce);

e BKIIIOYECHHE B YPOK UTPOBBIX MPOILETYP, KOTOPBIE IOMOTalOT MOJAEP>KaTh MOTHUBAIIMIO 00YUAIOIIMXCS K MOJTyYeHHUIO 3HAHUH,
HaJIKMBAHUIO MTO3UTUBHBIX MEKJIMYHOCTHBIX OTHOILIEHUH B KJIacce, TOMOTAl0T YCTAHOBJICHHUIO 100pOKeIaTeIbHOM aTMOC(epbl BO
BpeMs ypoOKa;

e TPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThI, CTUMYJIHUPYIOUINX TO3HABATEIHHYIO MOTHBAIIUIO O0YYarOIIXCSI.

e IIPUMEHEHME IPYIIOBOM pabOTHI MM pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMaHAHOM paboThI U
B3aMMOJICHCTBHIO C IPYTUMH 00YyYaOIIMMHUCS.

e BbIOOp M UCHOJB30BAHNE HA YPOKaX METO/10B, METOJUK, TEXHOJIOTUH, OKA3bIBAIOIIMX BOCIIUTATEIbHOE BO3/IEHCTBHE HA IMYHOCTh B
COOTBETCTBUU C BOCIIUTATEIbHBIM UJI€AJIOM, LIETBIO U 33Ja4aMi BOCIIMTAHUS;

e UHHUIMHUPOBAHUE U MOJJIEP’KKA UCCIEA0BATEIbCKON AEATEIbHOCTH IKOIBHUKOB B (JOPME BKIIIOUEHHUS B YPOK PA3INYHbIX
UCCIIEIOBATEIBCKUX 3aaHAN | 3a]1a4, YTO JJaeT BO3MOXHOCTh 00yJalOIMMCsI IPUOOPECTH HABBIKM CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBbl, TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX THIIOTE3, YBAXHUTEIBHOTO OTHOIIECHUS K UyKUM UM,
My OJIMYHOTO BBICTYIICHUS, ApTYMEHTUPOBAHUS U OTCTAaUBAHUS CBOEH TOUKU 3peHUsl. MeTo/bl ¥ IPUEMBI: pealln3alus
UH/IMBUAYAIbHBIX U IPYNIOBBIX HUCCIIEOBATEIBCKUX IPOEKTOB.

e  YCTaHOBJIEHHE YBAXKUTENIbHBIX, JOBEPUTEIbHBIX, HEQOPMAIbHBIX OTHOIICHUH MEXAY YUUTEIIEM U YUCHUKAMU, CO3JJaHUE HAa YPOKax
SMOLIMOHATBHO-KOM(OPTHOM Cpejibl;

e OpraHu3zauus neQcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUalIUXCS HAJ UX HEYCHEBAIOLIUMH OJHOKJIACCHUKAMU, JAIOILEr0
IIKOJIbHUKAM COLIMAJIHO 3HAYMMBIM OIBIT COTPYIHUYECTBA U B3aUMHOM MOMOIIX. MeTobl M IpUeMbl: HACTABHUYECTBO.



BocnurarenpHblii OTEHLIMAT IPEAMETAa MOXKET OBITh peajl30BaH uyepe3 yyacTHe 00yJaroluxcsi B MEPOIPUATHUAX, IPEAYCMOTPEHHBIX
@denepalbHBIM KaJICHJAPHBIM IJIAHOM BOCIIUTATENIbHOM paOOThI:

CeHTs0pb:

— 1 cenrs6ps: Jlenp 3HaHMIL;
— 3 cenTsa0ps: Jlenp okonuanus BTopoit MupoBoii BoiHBI, J[eHb conmmmapHOCTH B 60PHOE C TEPPOPU3MOM;
— 8 ceHTsA0ps: MexXayHapOIHBIN I€Hb PACIPOCTPAHEHUS TPAMOTHOCTH.

OxkTa0psb:

— 1 okTsa0ps: MexayHapOoaHbIN A€Hb MOKUIIBIX JIt0/1eH; MeXTyHapOIHbIN 1eHb MY3bIKH;
— 4 okta0ps: JleHb 3alHUThl )KUBOTHBIX;

— 5 okra6ps: JleHb yuuTens;

— 25 okTs0psi: MexayHapO HBIA IEHb NTKOJIBHBIX OMOJIMOTEK;

— Tperbe BockpeceHbe OKTA0ps: [leHs oTua.

Hos6ps:

— 4 HOs10ps: JleHb HAPOJTHOTO €TUHCTBA;

— 8 HOsOps: JleHb MaMATH MOTUOIINX TP UCTIOTHEHUH CITYKeOHBIX 00S3aHHOCTEH COTPYAHUKOB OpraHOB BHYTPEHHUX Aen Poccum;
— TIlocneanee Bockpecenbe HOsA0ps: Jlens Marepu;

— 30 Hos6ps: lens ['ocymapcTBenHoro repda Poccuiickoit deneparuu.

JexaOpsn:

— 3 nexabps: [lens Hen3BeCTHOTO conaTa; MeXKayHapoHbIN JeHb MHBAUIOB;
— 5 nexabpst: Jlenp moObpoBonbIia (BosioHTepa) B Poccuu;

— 9 nexaops: Jlens I'epoeB OTeuecTBa;

— 12 nexa6ps: ens Koncturymmu Poccuiickoii deneparum.

SlHBaps:



— 25 guBaps: JleHb pocCHIICKOro CTyA€HUECTBA;
— 27 suBapst: [lenb noaHoro ocBoOoxaenus JIenunrpana ot gamuctckoit 01okazsl, Jlens ocBoboxaenus KpacHoit apmueit
KpynHeniero «jiareps cmeptu» Aymsui-bupkenay (OcBeHunMa) — JleHb naMsTu )KepTB X0J0KOCTA.

®despaib:

— 2 ¢eBpanst: [lenp pasrpoMa COBETCKUMH BOMCKaMH HEMEUKO-(PaIUCTCKUX BOUCK B CTalMHIpaIcKOi OUTBE;
— 8 despans: [lenb poccuiickoil HayKu;

— 15 dempais: JleHb maMsaTH O poccHsiHAX, UCIIOTHABIINX CITY>KEOHBIN J0OMT 3a npenenaMu OTedyecTBa;

— 21 despans: MexayHapOHBIN IeHb POJHOTO SI3bIKA;

— 23 ¢eBpans: Jlens 3amuTHrKa OTeuecTa.

Mapr:

— 8 MapTa: MexayHapoHblil )KEHCKHI JIEHb;
— 18 mapra: Jlens Boccoenunenus Kpoima ¢ Poccueit
— 27 mapra: BcemupHbIii 1eHb TeaTpa.

Aripenb:

— 12 anpens: /JleHb KOCMOHABTHKH;
— 19 anpens: JleHs maMsATH O TEHOIUE COBETCKOTO HAPO/Ia HAITMCTAMU U WX TIOCOOHUKAaMH B TObI Benmmkoit OTedecTBEHHOM BOMHBI

Maii:

— 1 mas: [Ipaznuuk Becubl u Tpyna;

— 9 wmas: Jlens [loGensr;

— 19 mas: Jlenb geTckux oOIIECTBEHHBIX opranu3anuii Poccuu;
— 24 mas: JleHb clIaBIHCKOM MMCbMEHHOCTHU U KYJIbTYPHI.

Hrons:

— 1 urons: JIcHb 3aIIUTHI ACTCH;



— 6 utoHd: JleHb pyCcCKOTO S3bIKa;

— 12 urons: [enn Poccuu;

— 22 uroHs: JleHb naMATH U CKOPOH;
— 27 utons: JleHb MOJIOJCKHU.

Hrons:
— 8 urons: JleHb ceMbH, J1I0OBH U BEPHOCTH.
ABrycr:

— Bropas cy66ota aBrycra: JleHb Qpu3KyIbTypHHKA;
— 22 asrycra: lens 'ocynapctBenHoro ¢uiara Poccuiickoii @eneparm;
— 27 aBrycra: JleHp pOoCCHIICKOr0o KHHO.



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Enunoe coaep:kanue oduiero oopaszosanus. — Caiir:https://edsoo.ru/
Math.ru — Caiir https://math.ru
MeTtoanueckue KENChI

3agaum nmo reomerpuu. — Caiit: https://zadachi.mccme.ru/2012/local.html

Cupuyc. — Caiir: https://sochisirius.ru/

Poccuiickas JjekTponHasi mkoJja. — Cait: https://resh.edu.ru/

OO6yuaromias oHnaitH-cuctema o marematuke «01MaTtemaTukay

JlaboparopHo-nipakTuyeckue padotsl asa 10—11 kmaccos
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