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IHHOACHUTEJIBHAA 3AIIMCKA

VYuebHblil Kypc «AureOpa M Hadala MaTeMaTHMYECKOro aHalM3a» sBIAETCS OJHUM U3 Haubolee
3HaYMMBbIX B IPOrpaMMe CpEeIHEro o0Iero o0pa3oBaHMs, MOCKOIbKY, C OJHOM CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ui N3y4eHHs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C IPYTrOil CTOPOHBI, OPMUPYET
JIOTHYECKOE U a0CTPAaKTHOE MBIIIICHHE 00yJalOMIMXCs Ha YPOBHE, HEOOXOIMMOM ISl OCBOCHUS HH()OPMATHKH,
OOIIIECTBO3HAHUS, HCTOPHUH, CIOBECHOCTH W JpPYyTrUX IUCHMIUIMH. B pamkax naHHOro ydeOHOro Kypca
o0yyaroluecs: OBJIAJEBAlOT YHMBEPCAJIbHBIM S3bIKOM COBPEMEHHOH HaykKH, KOTOpas (OpMyIupyeT CBOU
TOCTIDKEHHS B MaTeMaTH4eCcKoi opme.

VY4aeOHbIil Kypc anreOpbl M Hayajdl MaTEMAaTHYECKOTO aHalIM3a 3aKJIAbIBAET OCHOBY JJISI YCHEIIHOTO
OBJIQJICHUS 3aKOHAMHU (U3UKU, XUMHUH, OMOJIOTHUH, IOHUMAHUSI OCHOBHBIX TCHICHIMN Pa3BUTUS YKOHOMHKH U
OOIIECTBEHHON KHM3HM, I103BOJIAET OPUEHTHUPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOJIb30BATh UX /I JAajbHENIIero oOpa3oBaHus U B MIOBCEIHEBHON XU3HU. B TO ke
BpeMs OBJaJieHHEe aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH KOHCTPYKIHUSIMH alreOpbl ¥ MaTeMaTH4ecKOro
aHauM3a pa3BUBACT yMEHWE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTHHHOCTH, JIOKa3bIBATh
YTBEP)KICHHUS C IMOMOILBIO HHAYKIUMM M pacCyKJaTb JEAyKTHBHO, MCIIOJIb30BaTh 0000IIEHHE U
KOHKpPETHU3aII0, a0CTparupoBaHue U aHaJIOIHi0, GOPMHUPYET KPeaTUBHOE M KPUTHUECKOE MBILIUIEHHE.

B xome m3yueHmst yueOHOro Kypca «AnredOpa M Havajga MaTeMaTHYECKOTO aHAIM3a» OOydarouiuecs
MOJTy4YarOT HOBBIA OMNBIT PEIHICHUS NPUKIAIHBIX 3a/1a4, CAMOCTOSTEIHLHOIO MOCTPOCHHS MaTeMaTHYECKUX
MoJiesIell  pealbHbIX CUTYyallMil, MHTEpHpETalMM IOJyYEeHHbIX pEIIeHUH, 3HAKOMATCA C IpUMEepaMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B NPUPOAE, HAYKE M HCKYCCTBE, C BBIJAIOIIMMUCSH MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMHU.

VY4aeOHbIil Kypc 0071a/1aeT 3HAYMTEIBHBIM BOCIIUTATEIBHBIM IOTEHIIMATIOM, KOTOPBIA pealn3yeTcsl Kak
yepe3 ydeOHbIM Marepual, CHOCOOCTBYIOUIMHA (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHMS, TaK M uepes3
cneun(puky y4eOHOW  JEATEeIbHOCTH, TpeOyrolel MNpOJODKUTENbHOM — KOHLEHTpalMd  BHUMAaHMI,
CaMOCTOSITENTLHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 3a TIOJTYYECHHBIN pe3ylIbTarT.

B ocHoBe MeTOAMKN 00ydeHUs anreOpe W HavyajaM MaTeMaTHYeCKOTO aHAIN3a JIKHUT IS TeIbHOCTHBIN
MNPUHIUN 00yUEHHUSL.

B cTpykType yuebHOro kypca «Asredpa n Hayana MaTeMaTHUYECKOTO aHAIN3a» BBIACICHBI CIEAYIOLINE
coJiepKaTeslbHO-MeToAnueckue NuHuM: «Yucna u BbruuciaeHus», «OyHkuuu u rpa@ukm», «YpaBHEHUS U
HepaBeHCTBa», «Hauanma wmaremarmyeckoro aHammsa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COZIep>KaTeIbHO-METOJUUECKUE JIMHUU M3Y4YaloTCsl Ha MPOTSHKEHUM JIBYX JIET O0Y4YeHHs Ha ypOBHE CpPEIHEro
ob1iero o0pa3oBaHMsl, €CTECTBEHHO IOIOJIHASA JIpYr Apyra U IMOCTENEHHO HACHIAsACh HOBBIMU TeMaMH U
pasnenamu. JlaHHBIA y4eOHBIH KypC SBISIETCS MHTETPATHBHBIM, ITOCKOJIBKY OOBEIUHSET B cede comepikaHue
HECKOJIbKUX MaTeMaTHYECKUX IUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTUYCCKHU aHAaJW3,
TEOpHsl MHOXKECTB, MaTeMaTHueckas Jioruka u apyrue. [lo mepe Toro kak oOydaromiuecs OBJaJI€BalOT BCE
Oosiee MIMPOKUM MaTeMaTHUECKUM almapaToM, y HHUX IOCIEeNI0BaTeIbHO (POPMUPYETCS M COBEPIIECHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pPEANTbHOW CHUTyalluH, MPHUMEHSATh 3HAHHS, MOJYyYCHHBIC IPH
M3y4eHHH y4eOHOTO Kypca, /Ul PEHICHUs CaMOCTOSITENFHO COPMYIMPOBAaHHOW MaTeMaTHYecKOW 3a1add, a
3aTeM MHTEPIIPETUPOBATh CBOIl OTBET.

ConepxatenbHo-MeToANYeCKas JUHUSA «YKcna U BBIYMCICHUS» 3aBepiuaeT (opMUpOBaHHE HABBIKOB
WCTIOTB30BaHUSl ICUCTBUTEIIBHBIX YHCEINI, KOTOPOe OBLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30OBaHUA.
Ha ypoBHe cpeanero obmero oOpa3zoBaHusi 0cob00e BHUMaHHUE Yyaensercs (OPMUPOBAHHIO HAaBBIKOB
palMoOHaNBHBIX BBIUMCIEHUH, BKIIOYAIOMMX B ce0s MCMOIb30BaHUE PA3IUYHBIX (JOPM 3alHCH YHCIIA, YMEHHUE
JenaTh MPUKHUIKY, BBITOJIHATH NPHOIMKEHHBIE BBIUYUCICHUS, OLIEHUBATh YHMCIIOBBIE BBIPAXEHUS, paboTaTh C
MaTeMaTHYECKUMHU KOHCTAaHTaMHU. 3HAaKOMbIE 00YJaIOIMMCsI MHOXKECTBA HATYpaJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX
U JIEHCTBUTEIbHBIX YUCEN JOMOJIHIIOTCS MHOXECTBOM KOMIUIEKCHBIX uucesl. B KakaoM M3 3TUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHbIE €My CIEIM(HUECKUe 3a/1a4l U ONEpalyu: JeJCHUEe HaIlelo, OepUpOBaHUE
OCTaTKaMM Ha MHOXXECTBE IEJIBIX YHCEJ, OCOObIe CBOMCTBA pPAlMOHAIBHBIX W HUPPALMOHAIBHBIX YHCEN,
apu(MeTHYECKHE ONepallii, a TAK)KE U3BJICUEHNE KOPHS HAaTypaJIbHON CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX



yucen. braromaps moclieoBaTeIbHOMY pPACIIMPEHHIO Kpyra HCHOIb3YeMbIX YHCET U 3HAKOMCTBY C
BO3MOXXHOCTSIMU WX TPUMEHEHUS UIS PeUICHHs pa3ludHbIX 3a71ad (popMHUpyeTcs MpPEACTaBICHUE O €AMHCTBE
MaTeMaTUKd KaK HAaykKu M €€ pOJu B MOCTPOCHUU MOJENIEH peaqbHOr0 MHpa, HIUPOKO HCHOJIb3YIOTCS
000011IeHIEe U KOHKPETH3AIIHS.

Jlunns «YpaBHEHHUS U HEPABEHCTBA» PeaTU3yeTcsl Ha MPOTSHKEHUU BCEro OOy4YeHHs Ha YPOBHE CPEIHErO
obmero oOpa3oBaHUs, IMOCKOJIBKY B KaxIoM paszaene [lporpaMMbl  MPeaycCMOTPEHO  pelICHHE
COOTBETCTBYIOIIMX 3aJad. B pesynbrare oOydaromuecss OBIAACBAIOT Pa3IMYHBIMH METOJIAMHU  PEIICHHS
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENbHbBIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH,
HEPaBEHCTB M CHCTEM, a TAaKXKe 3aJia, cojepKallux napamerpsl. [lomyuyeHHbIe yMEHHS IUPOKO UCIIONb3YIOTCS
pH HUCCIEAOBaHUU (DYHKIMI C TOMOIIBI0 TPOW3BOJHON, MpPU PEUICHHHM NPUKIAAHBIX 3a7ad U 3aJad Ha
HaXO0XJICHUE HAauOOJBIINX U HAMMEHBINWX 3HaueHUU QyHKuuu. JlaHHas copepikareibHas JIMHUS BKIIOYACT B
ce0s Taike (GOpMUPOBAHHE YMEHHUI BBINOJIHATH PAacyEThl MO (opMmynam, npeoOpa3zoBaHUs PallMOHAIbHBIX,
UPPALMOHANIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHUN, a TaKKe BBIPAKEHUH, COAEPKALIUX CTEINEeHU HU
norapudmbl. brarogapss W3y4eHHI0 anreOpandeckoro Marepuaia MPOUCXOIUT JaIbHEUIee pPa3BUTHE
QITOPUTMUYECKOTO W aOCTPaKTHOTO MBINUICHUST oOydarommxcs, (GOpPMHPYIOTCS HABBIKH JISTYKTHBHBIX
paccyXIeHuid, paboThl C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHHS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEHCTB M HepaBeHCTB. AnreOpa mpennaraeT 3(pGeKTUBHbIE MHCTPYMEHTHI JJISl PELICHUS MPAKTHUYECKUX M
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HATJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKAa HAYKH.

CopepxarenpbHo-MeTOMUYecKass JMHUA «DyHKIUU W TpaduKi» TECHO TEpeIuieTaeTcss ¢ IPYTHMH
JUHUSAMHU y4eOHOTr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aéT MOCJIEI0BATeIbHOCTh U3YUEHHUSI MaTepHaa.
W3ydyenue cTeneHHOM, MOKa3aTeIbHOM, JOrapu(MUIecKoil U TPUTOHOMETPUUECKUX (YHKIUIM, UX CBOHCTB H
rpaduKoOB, UCTIOIB30BaHUE (PYHKIMA IS PEIICHUS 3a7ad U3 JAPYruX YUYeOHBIX MPEAMETOB U PEATbHON JKU3HH
TECHO CBSI3aHO KaK C MAaTEMAaTHMYECKUM aHAJIM30M, TaK U C PELICHHWEM ypaBHEHHH U HepaBeHCTB. I[Ipu stom
0oJbIIOE BHMMAaHHE YIAensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (GOpMylaMU 3aBUCHUMOCTH MEXKIY
pPa3IMYHBIMU BEIMYUHAMH, HCCIEIOBaTh MNONy4YeHHbIe (YHKIUHU, CTPOUTHh uUX Tpaduku. MaTepuan 3TOi
CoJiepKaTeIbHOW JIMHUM HAleJIeH HAa Pa3BUTHE YMEHUW M HABBIKOB, MO3BOJISIOLIMX BBIPAXKaTh 3aBUCUMOCTH
MEX1y BEIMYMHAMU B pazIu4yHoON (opme: aHaIuTH4eCKOW, rpaduyeckoil u cioBecHoi. Ero wusyuenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHUI0 M KOHKpPETHU3aIluH,
WCIIOJIb30BaHUIO aHAJIOT .

ConepxarenpHas nuHUs «Hauana maTeMaTHYecKOro aHaliv3ay IO03BOJIET CYHIECTBEHHO pPacIIUpPUTH
KpyT KaKk MaTeMaTU4YeCKHUX, TaK U MPUKIAAHBIX 3a7a4, JOCTYIHBIX 00y4YarolUMCs, TaK KaK Y HUX TOSBIISETCS
BO3MOKHOCTh CTPOUTH TPa(UKU CIOKHBIX (PYHKIIUH, OMPEEIATh UX HAUOOJBIINE U HAaWUMEHbIIINE 3HAUCHUS,
BBIUUCIATh TUIomaau Quryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOpeHHUs mporeccoB. JlaHHas
coJiepKaTesibHasl JIMHUS OTKPBIBAET HOBBIE BO3MOXXHOCTH IOCTPOCHMSI MAaTEMaTHYECKUX MOJIENEH pealbHbIX
CUTyallMii, TIO3BOJISIET HAXOJWTh HAWIydlllee pelIeHue B TMPUKIAJHBIX, B TOM YHCJIE€ COLMAIbHO-
SKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAaMHM MAaTEMAaTHYECKOTO aHaJM3a CHOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMaTHHO-IOTHUECKOTO U KPEAaTUBHOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUIN paclo3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTeMAaTUKH B HayKe, TEXHHKE M HCKyccTBe. OOydarommecs Y3HAIOT O BBIIAIONIUXCS
pe3yibTaTax, MOTYyYEHHBIX B X0JI€ PA3BUTHSI MAaTEMATUKH KaK HayKH, U 00 UX aBTOpax.

ConepxkarenpHO-MeTOIUUECKast JTUHUS «MHOXECTBAa M JIOTHKA» BKIIIOYAET B CEOSI AJIEMEHTHI TEOPUH
MHOXECTB U MaTEMaTUYECKON JOTUKH. TeOpeTUKO-MHOKECTBEHHBIE MPEACTaBICHUSI TPOHU3BIBAIOT BECh KYpC
IIKOJILHOM MaTeMaTHKU W TMPEeANaraloT Hauboyiee YHUBEPCAIBHBIM S3bIK, OOBEIWHSIONUN BCE pa3/eibl
MaTeMaTUKU U €€ MPUIIOKEHUN, OHU CBSI3bIBAIOT PA3HBIC MATEMATHUYECKUE AUCITUTUIMHBI U MX MPUIOKEHUS B
equHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH OOYYaroIIEMyCsl TIOHMMATh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK COBPEMEHHON MaTE€MaTUKU M HUCIOJIb30BaTh €ro Jis BBIPAKEHUS CBOUX MbICIEW. [[pyruMm BakHBIM
MPU3HAKOM MAaTeMaTUKH KaK HAayKH CJeIyeT MPU3HATh CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBaHUUN H
CIIEJOBAaHME ONpPENENEHHBIM IpaBWJIaM IOCTPOCHUS  JIOKA3aTelIbCTB. 3HAKOMCTBO C  3JEMEHTaMHU
MaTEeMaTHYeCKON JIOTUKU CIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIIUICHUS O0YYaroIlIMUXcs, MO3BOJISIET UM
CTPOUTH CBOU PACCYKJEHHUS HA OCHOBE JIOTUYECKUX MPaBWII, (HOPMUPYET HABBIKU KPUTHUUYECKOTO MBIIIICHUSI.

B yueOHOM Kypce «Anrebpa W Hauama MaTeMaTHYECKOTO aHaIW3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOro MOJIEJIMPOBAHUS, KOTOpbIE€ MPHU3BAaHBl CIIOCOOCTBOBATH (OPMHPOBAHHIO HABBIKOB



MOCTPOCHHSI MOJIENICH peabHBIX CHTYallld, UCCIICAOBAHMS ITHX MOJENEH C MOMOIIBI0 ammaparta aireOpsl u
MAaTCMaTUYCCKOT 0 aHaJIM3a, UHTCPIPCTAINU IMOJTYUCHHBIX PC3YyJIbTATOB. Takue 3aJaHusl BIIJICTCHBI B Ka)KI[BIﬁ
U3 pa3elioB MPOTrpaMMbl, MOCKOIBKY BECh MaTepuan yueOHOro Kypca IIMPOKO HCIOJIB3YeTCS IS PeIICHUS
NPUKIAJAHBIX 3amad. [Ipy  pemieHMH pealbHBIX MPAKTUYCCKHX 3a]ad  O0ydYaroluecs pPa3BHBAIOT
HaAOJIIOAAaTENbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh aHAJIOTHIO,
0000111aTh ¥ KOHKPETU3UPOBATh MpodieMy. JleaTenbHOCTh 0 (POPMUPOBAHHIO HABBIKOB PEILICHHS TPUKIIATHBIX
3aJja4 OPraHu3yeTcsl B MpOIecce M3YUEHHs BCEX TeM y4eOHOro Kypca «Anredpa ¥ Hayajga MaTreMaTHYECKOTO
aHaN3a.

Ha m3ydenue ydeOHOTO Kypca «Anredpa M Havaisa MaTEeMaTHYECKOTO aHAIM3a» OTBOAUTCS 272 4aca: B
10 kiacce — 136 yacos (4 yaca B Heneno), B 11 knacce — 136 yacoB (4 yaca B HEJEINI0).

COILEPKXAHUE OBYUYEHUA

10 KJIACC

Yucsia ¥ BLIYUCICHUA

Panmonaneubie unciaa. OOBIKHOBEHHBIE U ACCITUYHBIC IPOOU, IPOLEHTHI, OECKOHEUHBIE TIEPUOIUYECKUE
npobu. [Ipumenenue apo6eit u MPOIEHTOB AJI PEUICHUS TPUKIIAAHBIX 33a]a4 U3 PA3IMYHBIX OTpaciie 3HaHUN U
peanbHOM KU3HU.

JleiicTBuTenbHble uyucina. PanuoHanbHble M HppalMoOHANbHbIE 4Kcha. ApudmeTrnyeckue omepanuud ¢
NEHCTBUTENBHBIMU YKCIaMHU. MOIyib AEMCTBUTEIHLHOTO YKcia U ero cBorcTBa. [IpubnukEHHbIE BEIUMCICHHUS,
MpaBuiia OKPYTJIEHHUS, MPUKHJIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHHIA.

Crenenp ¢ nenbiM nokaszateneM. bunom Hbrorona. Mcnonb3oBaHue mnoaxonsuiel ¢opmel 3amnucu
JEACTBUTEIIBHBIX YUCEN I PELICHUS TPAKTUYECKUX 3a7a4 U MPEACTaBICHUS TaHHBIX.

ApubdmMeTnieckuii KopeHb HATYpaabHOM CTENEHHU U €r0 CBOICTBA.

Crenenb ¢ pallMOHAIbHBIM ITOKA3aTENEM U €€ CBOMCTBA, CTETIEHD C IEHCTBUTENIbHBIM [TOKA3aTEIIEM.

Jlorapudm yucna. CpoiicTBa iorapudma. /leciTuunble U HaTypaibHbIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHTEHC
YUCIIOBOT'O APT'yYMEHTA.

YpaBHeHHd U HEPABEHCTBA

ToxxnecTBa W TOXACCTBEHHBIE TMpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHHUs. PaBHOCHUIIbHBIE
YpaBHEHUS U YpaBHEHUs-CIIeICTBUSA. HepaBeHCTBO, pelieHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHHs LETbIX U APOOHO-pAllMOHABHBIX YPaBHEHU U HEPABEHCTB. MHOTOYJICHBI
OT OJHOM IepeMEeHHOM. JlesleHne MHOrowieHa Ha MHOIOWIEH ¢ ocraTkoM. Teopema be3y. MHorousneHsl ¢
nensiMu ko3¢ dunrentamu. Teopema Buera.

[TpeoOpazoBanHms YUCITOBBIX BRIPAXKCHUH, COAEPIKAIINX CTETICHN U KOPHH.

Uppaunonansusie ypaBHeHMsl. OCHOBHBIE METO/bI PEIICHHS UPPALMOHATBHBIX YPABHEHHUIA.

[TokazaTenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS MTOKA3aTEIbHBIX YPABHEHUIA.

[IpeoOpa3oBanue BbIpaKeHH, coepKaluX Jorapu@mel.

Jlorapudmudeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JIOTAPUPMUIECKUX YPABHEHHI.

OcHoBHble TpuUroHoMerpuueckue Qopmynsl. I[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKECHUU.
Pemienue TpuroHOMETPUUYECKUX YpaBHEHUH.

Pemenne cucrem JIMHEWHBIX ypaBHEHMI. MaTpuma CUCTEMBI JIMHEWHBIX ypaBHEHHU. OnpenenuTenb
MaTpuilbl 2X2, €ro TreOMETPUYECKHMUA CMBICI M CBOWCTBA, BBIUHMCICHUE €ro 3HAYCHUS, NPUMEHECHHE
ONPEACIUTENS Il PELICHUS CUCTEMbl JIMHEMHBIX ypaBHEHHU. PelleHue NpukiIagHbIX 3a4ad C MOMOUIBIO
CUCTEMBI JINHENMHBIX YpaBHEHUN. VcciienoBaHnE TOCTPOEHHON MOJENH C IOMOIIBIO MAaTPUL U OIIPEACIIUTENEH.

[TocTpoeHne MaremMaTHYECKUX MOJENICH peajbHOW CUTyallud C MOMOIIBI0O YPaBHEHUH W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MaTeMaTHYECKUX 3aad M 3a/1a4y U3 pa3Iu4HbIX oOjacTeit
HAyKU U PEAIbHOU KU3HH.

DYyHKUMH U TPAaPUKHU



OyHK1UA, crocoObl 3ananus Gyaknuu. Bzanmao obpatubie ¢pynkimu. Kommosumus dyaknumii. ['paduk
¢GbyHKIMU. DIIeMeHTapHbIe Tpeodpa3zoBaHus TpapUKOB QYHKIUI.

Obnacte ompeneneHuss M MHOXecTBO 3HaueHWi ¢yHkumu. Hymu ¢ynkuuun. IIpomexyTku
3HaKonocTosHcTBa. UETHble u Heu€tHble GyHKuMU. [lepronuueckue ¢ynkiuu. [IpoMexyTku MOHOTOHHOCTH
¢byukuun. MakcuMymbl ¥ MUHUMYMBbI (yHKuud. HauOomnbliee M HaumMeHbllee 3HadeHHs (QYHKIHMM Ha
IIPOMEXKYTKE.

Jlunelinas, KBaJpaTuyHas U OpOOHO-TUHEWHAas (QYHKIMU. DIEMEHTapHOE MCCIICOBAHUE U ITOCTPOCHUE
WX TpaduKoB.

CrenenHas (yHKIMS C HaTypaJdbHBIM M IIeJIbIM TokaszateneM. EE€ cBoiictBa u rpaduk. CBoiicTBa U
rpaduK KOpHS n-Oi CTENEHH KaK (PyHKIMH 00OpaTHON CTETIEHU C HATYPaJbHBIM ITOKa3aTelIeM.

[TokazarenbHast U Jjorapudmuueckas (QyHKIHMH, UX CBoicTBa M Tpaduku. Vcrmons3oBaHue rpaduxos
GyHKIMHA 7151 pelIeHs] YpaBHEHUM.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEICICHUE TPUTOHOMETPUUYECKUX (DPYHKUHUHA  YHCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTHM B pPEaJbHBIX IpolleccaX U sABJIEHUSAX. ['papuku peanbHbIX
3aBUCUMOCTEH.

Havana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJjaHUs IOCieAoBaTeIbHOCTEH. MeTol MareMaTH4ecKol WHAYKILHU.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIIEI0BATENbHOCTU. VIcTOpHs BO3HUKHOBEHHUS MaTEMaTHYECKOIO aHaiu3a
KaK aHanu3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass W reoMeTrpuueckas mporpeccuu. beckoHeyHO yObIBaroIias TeoMeTpUyecKas
mporpeccusi. Cymma  OecKOHEYHO  yOBIBAIONICH  TeoMeTpudeckoil  mporpeccud.  JIMHEWHBIH |
OKCIOHEHIMAIBHBIA pocT. Yucno e. dopmyiia CIOKHBIX MNPOLEHTOB. VcIonb30BaHWE HNPOTrPECCUU IS
pelIeHus pealibHbIX 3a7a4 MPUKIIaTHOTO XapaKTepa.

HenpepsiBHble (yHKIMU U UX cBoiicTBa. Touku paspbiBa. AcUMNTOTHI rpadukoB ¢yHkuuil. CBoiicTBa
(GyHKIMH HeNpephIBHBIX Ha OTpe3ke. MeToa MHTEepBaloOB AJS pelIeHus HepaBeHCTB. [IprMeHeHHe CBOICTB
HENpephIBHBIX (PYHKIMN AJIs peleHus 3a1au.

IlepBast u BrOopas mpousBojHble GYHKIUH. OnpeneneHue, reoMeTpudeckuil U (U3HUECKUN CMBICIH
MIPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy QpyHKIUH.

ITponzBosHbIe eMeHTapHbIX QyHKIMHA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOIO U KOMITO3UIIH
GbyHKIHI.

MHo:xecTBa U JIOTHKA

MHoOXecTBO, ONEpalMi HaJl MHOKECTBAMHM U UX cBoWcTBa. Jlnarpammsl Oiinepa—Benna. I[Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO arlnapara Juisi ONMCAaHUS PEATIbHBIX ITPOLIECCOB U SIBICHUMN, IPU PEIICHUN 3a/1ad
U3 IpYTUX y4eOHBIX MPEIMETOB.

Omnpenenenve, TeopemMa, CBONMCTBO MaTeMaTHYecKOro OO0bEKTa, CJEICTBUE, J0Ka3aTelbCTBO,
PaBHOCHUJIBHBIE YPAaBHEHHS.

11 KJIACC

Yucia v BbIYUCTCHUSA

Harypanbhbie u nensle yncina. [IpumeHeHne npu3HakoB AETMMOCTH LENBbIX YHCed, HAanOOIbIIUI 00Imii
nemutens (nanee — HOJl) u Haumenbiee obuiee kpatHoe (nanee — HOK), ocTatkoB mo Mojysro, anroputma
EBknupa ju1st perieHus 3a/1a4 B LEJIbIX YKCIaXx.

KommiekcHbie uncia. AnreOpandeckas U TPUTOHOMETpUYECKass (DOPMBI 3alTMCH KOMIUIEKCHOTO YHCIIa.
Apudmernyeckue Onepalud C KOMIUIGKCHBIMH 4HciaaMu. M300pakeHHe KOMIUIEKCHBIX YHCeNl Ha
KoopAuHaTHOM miockoctu. @opmyna Myaspa. KopHu n-oif cTteneHu u3 KOMIUIEKCHOTo uucia. [IpumeHenue
KOMIUIEKCHBIX YMCEN JUIsl pelieHns (PU3NUYecKUX U FTeOMETPHUUECKHX 3a1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYITHOCTb YPaBHEHHH M HEpPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBUS.
PaBHOCMIIbHBIE HEPABEHCTBA.



OTO6Op KOpHEW TPUTOHOMETPUYECKUX YpPABHEHUW C TIOMOIIBI0O TPUTOHOMETPUUYECKOW OKPYKHOCTH.
Pemenne TpUroHoMEeTpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTapU(YPMUIECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYIHOCTEH pPAaLMOHAIBHBIX, HWPPALUOHAJIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHNE ypaBHEHUM, CHCTEM M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHYECKUX 3aJad M 3a1ad U3
pa3nuyHbIX 001acTel HAyKU U peasIbHOM MKU3HHU, UHTEpIpeTalys NOIYyYeHHBIX pe3yJbTaToB.

DYyHKUMH U TPaPuKU

I'padux xommosunmu GyHkuii. ['eomerpuueckue oOpa3bl ypaBHEHUIH M HEPABEHCTB Ha KOOPJIMHATHOU
IJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduueckue MeToabl peuieHUs ypaBHEHHH M HepaBeHCTB. I 'paduueckue MeTOAbl pemieHus: 3agad ¢
rapamMeTpamH.

Hcnonb3oBanue rpadukoB (QYHKUMH Ui HCCIENIOBaHMS HPOLECCOB M 3aBUCUMOCTEH, KOTOphIE
BO3HUKAIOT MPH PEILICHUH 3a]au U3 APYIUX YUeOHBIX IIPEIMETOB U peabHON JKHU3HU.

Hayana maTreMaTH4eCKOro aHajm3a

[IpumeHnenne nNpou3BOAHON K MCCIEA0BaHNIO (DYHKIMH HA MOHOTOHHOCTb U 3KCTpeMyMbl. Haxoxaenue
HauOOJIBIIETr0 ¥ HAMMEHBILIET0 3HAYCHUH HeMPEpbIBHON (PYHKIIUN HA OTPE3KE.

[IpumeHeHne NPOM3BOJHOW I HAXOXKACHUS HAWIYyYIIEro pEUIeHMs] B IPUKIAJHBIX 3aJadax, Uil
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJaHHOr0 (HopMyIoi Wimm rpaduKoM.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. I[lepBooOpasHble AIIEeMEHTApHBIX (DYHKITHIA.
ITpaBuia HaXx0XJI€HHSI IEPBOOOPA3HBIX.

WuTterpan. I'eomerpruyeckuil cMbIcil MHTerpana. Beruncienue onpenenaéHHOro MHTerpaita mo ¢gopmyie
Herotona-JleitOnuna.

[IpumeneHue nHTerpana i HaxoXACHUS MII0MAAel MI0CKUX GUryp u o0bEMOB reOMETPUUECKHX Tell.

[Ipumepsl pemenuil auddepeHInanbHbIX ypaBHEHUH. MareMaTH4ecKkoe MOJIEIMPOBAaHUE PpPeaTbHBIX
MIPOIIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YPAaBHEHUH.

[NIAHUPYEMBIE  PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA  «AJITEBPA U HAYAIJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHCKOro BOCIMTAHUS:

c(OpPMHUPOBAHHOCTD T'PAsKAAHCKON MO3UIUH 00yUArOIIET0CsT KaK AaKTUBHOT'O M OTBETCTBEHHOT'O WIEHA POCCHUICKOTO
o0IiecTBa, MpeACTaBICHHE 0O MAaTEMAaTHYECKUX OCHOBAaX (D)YHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, MIPOLEAYP
IpaXJaHCKOTO 00IIecTBa (BBIOOPBI, OMPOCH U JIPYroe), YMEHHE B3aWMOJCHCTBOBATH C COLMAJIbHBIMA HHCTHTYTAMH B
COOTBETCTBHH C MX (YHKIIMSIMH U Ha3HAUYCHUEM;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTb POCCHHMCKON TIpaXXIAaHCKOW WAEHTHYHOCTH, YBAXKEHHS K TNPOLUIOMY M HACTOALIEMY
pPOCCHICKONl MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTM)KEHUSAM POCCHHCKMX MAaTEMaTHKOB U POCCHMCKON
MaTEeMaTHYECKOU IIKOJIbI, UCTIOIB30BAHUE 3TUX JIOCTMKCHHUN B IPYTUX HAyKaX, TEXHOJOTHAX, chepax SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JIyXOBHBIX IIGHHOCTEH POCCHHCKOro Hapona, C(HOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
3THYECKOTO TOBEJEHMSI, CBA3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTIDKEHUN HAayKH M JEATENbHOCTBIO YUYEHOTO,
OCO3HAaHUE TMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYAyIIEro;

4) 3cTEeTHYECKOr0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETHKY MaTEeMaTHYECKHX 3aKOHOMEpPHOCTeH, 0OBEKTOB, 3aiad,
pelIeHnH, pacCcyXaeHuH, BOCHPUUMYUBOCTh K MATEMaTHUECKAM aCTIeKTaM Pa3IUIHBIX BUIOB HCKYCCTBA;

5) pu3nyeckoro BOCUTAHUSA:



c(OpPMHUPOBAHHOCTb YMEHHUS MPUMEHITh MaTeMaTH4ecKre 3HaHUs B HHTEpecax 3J0POBOro M Oe3omacHoro obpasa
KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MUTAHME, COANIAHCHPOBAHHBIM PEKUM 3aHATHH U
OTAbIXa, peryispHas ¢Qusndeckas aKTHBHOCTH), (IM3NYECKOE COBEPIICHCTBOBAHHE IMPH 3aHATHSAX CIOPTHBHO-
03/10POBUTENIBHOM J€ATENBHOCTHIO;

6) TPY10BOIr0 BOCIIUTAHMS

TOTOBHOCTh K TPYZAY, OCO3HAHWE LIEHHOCTH TPYIOJIOOWs, MHTEpEC K pasiIuyHbIM cdepam mNpodeccrHoHambHON
JeSITENIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOHW W e€ MPHIIOKEHHSAMH, YMEHHE COBEpILATh OCO3HAaHHBIN BBIOOp Oymymiein
npodeccud U peanu30BBIBATH COOCTBEHHBIE >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTH4ecKOMY
00pa3oBaHMI0 U CaMOOOpPa30BAHWIO Ha MPOTSHDKEHHHM BCEH JKM3HU, TOTOBHOCTh K AKTUBHOMY YyYacTHUIO B PEIICHHU
MPaKTUYECKUX 3a/1a4 MaTeMaTHYECKON HalpaBJIeHHOCTH;

7) 3K0JI0THYeCKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH JKOJIOTHUECKOW KYJIBTYPHI, TOHUMAHHE BIUSHHS COLMATbHO-D)KOHOMUYECKHUX MPOLIECCOB Ha
COCTOSIHME MPUPOAHOIN M COLMANBHON Cpelibl, OCO3HAHHE III00ANTBHOIO XapaKTepa SKOJIOTHYECKUX MpoodaeM, OpHEeHTaIHS
Ha TIpUMCHEHHE MaTeMaTHYeCKUX 3HAaHWH Uil pelleHHs 3ajgad B 00NacTH OKpY)Kalolled cpelpl, IJIaHUPOBaHHE
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCTEICTBUH IS OKPYXKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI'0 NO3HAHUSL:

c(OPMHUPOBAaHHOCTb MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH H
OOIECTBEHHON MPAaKTHKH, MOHUMAaHWE MaTeMaTHYECKOHM HayKd Kak cgepbl YeOBEYECKOH HEATENIbHOCTH, 3TaloB e&
Pa3BUTHS U 3HAYMMOCTH IJIsl Pa3BUTHS LMBHIM3ALMH, OBJIAZCHUE SI3bIKOM MAaTEMAaTUKU W MaTeMaTH4YeCKOH KyJIbTypoil
KaK CpEICTBOM IIO3HAHHS MHpAa, TOTOBHOCTh OCYIIECTBISTH HPOEKTHYI0 M HCCIIEHAOBATEIbCKYIO JESTEIbHOCTD
WHAWBUAYAJILHO U B TPYIIIE.

METAIIPEMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/ibHbIE YHUBEpPCAJIbLHBIE YUeOHbIe 1eiicTBUS

ba3oBble Jlornueckue aeicTBus:

BBIABJIATE U XapaKTCPU30BaATh CYHICCTBCHHBIC ITPU3HAKN MAaTEMAaTUYCCKUX O6’I)CKTOB, HOHSITI/II71, OTHOILIEHUH MCXKOY
MOHATUAMY, (OPMYIUPOBATH OMPEICIICHUS TOHATUH, YCTaHABIWBATh CYIICCTBEHHBIM MpPH3HAK KilacCU(UKAIIUY,
OCHOBaHWSI JiJ1s1 0000IIIEHNS U CPABHEHUS, KPUTEPUHU ITPOBOIUMOTO aHAIN3a,

BOCIIPUHUMATD, (i)OpMy.HI/IpOBaTI) u HpeO6pa30BBIBaTB CYXKIOCHUA: YTBEPAUTECILHBIC U OTPUIATCIIbHBIC, CAMHUYHEIC,
YacTHBIC U OOIIIKE, YCIIOBHBIC,

BBIABIIATE MAaTCMATHYCCKUEC 3aKOHOMEPHOCTH, B3AaMMOCBA3U U IIPOTUBOPECYHS B (I)aKTaX, JaHHBbIX, Ha6J'I}0)Z[eHI/I$IX u
YTBCPKACHUAX, NIpeAjiaraTb KPpUTCPHUHU JJId BBIABICHUA 3aKOHOMepHOCTeﬁ u HpOTI/IBOpe‘II/II\/'I;

ACIaTb BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX W HWHAYKTUBHBIX YMOSaKJIIO‘IeHPlﬁ,
YMO3aKJIIOUeHUH 110 aHaJIOTUH;

MIPOBOJIUTH CAMOCTOSATEIHLHO JI0OKA3aTEeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUMA (MPSAMBIE W OT MPOTHBHOTO),
BBICTPAanWBaTh APTyMEHTAIIMIO, TNPUBOJUTH HPUMEPHl W KOHTPIPHMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXKICHHS W
BBIBOJIBI,

BEIOHMpaTh CIIOCO0 pereHnst yueOHOHU 3a7aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB PEIISHUS, BRIOMpaTh HanOomee
MOIXOJISTIHNA C Y4ETOM CaMOCTOSITENIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaTeabcKue AeCTBHS:

WCIIONIb30BaTh  BOMPOCHI KaK HCCIIENOBATEIbCKUH WHCTPYMEHT TIO3HAHUA, (HOPMYIMPOBaThH BOMIPOCHI,
(uKcupyrOlllie  MPOTUBOpEYHEe, TNpoOJIeMy, YCTaHABIUBaTh HMCKOMOE W JaHHOe, (OpPMUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULIKIO0, MHEHHUE;

MPOBOJIUTH CAMOCTOSITEIEHO CIUTAHUPOBAaHHBIA 3KCIIEPUMEHT, WCCIIEIOBAHUE 10 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOT0 OOBEKTa, SBICHUs, IPOIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIy OOBbEKTaMH, SBICHUSMU,
MPOLIECCAMY;

CaMOCTOSITeTbHO (hOpMyNUpOBaTh OO0OOIIEHUS W BHIBOJABI 10 pe3yiabTaTaM MPOBEIEHHOIO HAOIIOICHUS,
WCCJICIOBAHNUS, OLICHUBATH IOCTOBEPHOCTD MOTyUYEHHBIX PE3YJIHTATOB, BEIBOJOB U 000OIICHUH;

MIPOTHO3UPOBATH BO3MOKHOE PAa3BUTUE MPOLECCA, a TAKXKE BBIABUTATH MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCJIOBHUSIX.

PaGorta ¢ ungopmanueii:

BBISBIISITH JIE(UITUTH HH()OPMAIIUH, TAHHBIX, HEOOXOAMMBIX IS OTBETA Ha BOIIPOC | JUIS PEIICHUS 3a/1a4H;

BEIOMpaTh WHGPOPMAIMIO W3 HWCTOYHHKOB pa3lIMYHBIX THIIOB, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH U
WHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INYHBIX BUIOB H (DOPM MPEICTABICHUS;

CTPYKTYPHPOBATh UH()OPMAITUIO, PEACTABIATH €€ B Pa3IMYHEIX (hOpMax, WILTIOCTPUPOBAThH TPaPUISCKU;

OIICHUBATh HAIEKHOCTh HH(DOPMAITUH 110 CAMOCTOSATEIEHO C(POPMYITHPOBAHHBIM KPUTEPHUSIM.



KoMMyHnKaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE qeicTBHS

Oo01enue:

BOCIIPUHUMATE U (POPMYIHPOBATH CYXKJCHUS B COOTBETCTBHH C YCIOBHSMHU W IICNSAMH OOIICHUS, SICHO, TOYHO,
IPaMOTHO BBIPKATh CBOIO TOYKY 3PCHHS B YCTHBIX W THCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJY PEUICHUS
3a]]a9i, KOMMEHTHPOBATH IMOyYSHHBIH PE3yIIbTAT;

B X0Jic OOCYXICHHs 3aJaBaTh BOMIPOCHI 10 CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBI, periaeMoi 3aaadw,
BBICKa3bIBaTh HJICH, HAIICJICHHBIC HA MOUCK PEIICHHUS, COTIOCTABIISATH CBOU CYXJICHUS C CYKICHUSMH JIPYTHX YYaCTHHKOB
nanora, oOHapy»KHBAaTh Pa3liUude M CXOJCTBO TO3HIMHA, B KOPPEKTHOH (opme (HOopMyIHpOBaTh pa3HOTIIACHS, CBOH
BO3PaKEHUS;

MPEICTABISITh PE3yIbTAThl PEIICHHS 3a/1a41, SKCIICPUMEHTA, HCCIIC0BAHMS, TPOCKTA, CAMOCTOSATEILHO BRIOUPATH
(dbopMar BBICTYIUICHHS ¢ YIETOM 33124 NMPE3CHTAIIMN ¥ 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE yHUBepcadbHbIe yueOHbIe AeficTBUS

Camoopranuszanus:

COCTaBIISITH TUIAH, AITOPUTM PEIICHHS 33/1a4d, BBIOMPATh CIIOCOO PEHICHUS ¢ YYETOM HMEIOLIMXCSI PeCypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHAHTHI pellICHU ¢ y4€TOM HOBOH MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOLIHOHAJILHbI HHTEJIEKT:

BJIaJIeTh HaBBIKAMU IO3HABATENBHONH pe(IeKCHM KaKk OCO3HAHHS COBEPIIAEMBIX JIEHCTBUH M MBICIUTEIHHBIX
MPOIIECCOB, MX PE3yJIbTAaTOB, BIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJSl Mpolecca M pe3yibTaTa PelieHHs
MaTeMaTHUEeCKOM 3a/1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTD IIPH PELICHUH 3a/1a41, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTh
Ha OCHOBE HOBBIX OOCTOSITEIIbCTB, JaHHbIX, HAHACHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa LEJIU U YCIOBHAM, OOBSICHATH NPUYMHBI JOCTIDKCHHUS WM HEIOCTIKEHUS
Pe3yIbTAaTOB AEATEIBHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHUMATh U HCIIOJIb30BATh IPEUMYIIECTBA KOMAHAHON U MHAMBUIYAIbHOW PabOTHI IPH peIIeHNH y4eOHBIX 3a1ad,
NPUHUMATE LIEJIb COBMECTHOH IESTENbHOCTH, IJIAHWPOBATh OPraHU3alUI0 COBMECTHOH pPadOTHI, pacHpeAessiTh BHIbI
pabot, 1oroBapuBaThCsi, 00CYKIaTh IIPOLECC U PE3YJIbTAT padoThl, 00001IIaTh MHEHHS HECKOJIBKHUX JIFOJCH;

y4acTBOBaTh B TPYMIIOBBIX (hopMax paboThl (0OCykieHHs, OOMEH MHEHHWH, «MO3TOBBIE HITYPMBD» W HHBIE),
BBIMOJIHATH CBOIO YacTh PaOOTHI 1 KOOPAWHUPOBATH CBOM ACUCTBHS C IPYTMMH YJI€HaMH KOMaH/bI, OLIEHUBATh Kau€CTBO
CBOErO BKJIaJZia B OOIIMI IPOAYKT 10 KPUTEPHSIM, C(HOPMYIHUPOBAHHBIM YIACTHUKAMHU B3aMMOIEHCTBHSI.

MNPEAMETHBIE PE3YJIbTATDI

K koHny oOyyenus B 10 kjacce o0y4arOmUiics MOTYYUT CIEAYIOIINE TPEJAMETHBIC Pe3yIbTaThl MO OTIEIbHBIM
TeMaM paboueit mporpaMMsl y4eOHOro Kypca «Anredpa 1 Hauajla MaTeMaTHUECKOTO aHAIN3a:

Yncsia v BbIYUCITIEHUS:

CBOOOJIHO OIEPHUPOBATh TMOHSTUSME: palOHAIBLHOE YMCIIO0, OSCKOHEYHas MephojudecKas JIpoOb, MPOIEHTHI,
WppaIMOHATBHOE YHCII0, MHOXKECTBA PAIIMOHAIBHBIX M JICHCTBHTEIBHBIX YHCEN, MOIYIIb JICHCTBUTEILHOTO YUCIIA;

MPUMEHSTh IpOOW W TPOIIEHTHI ISl PElIeHUs] MPUKIAHBIX 33]]a4 W3 Pa3InYHbIX OTpacied 3HaHWH M peabHOM
KU3HH;

MPUMEHSITH IPUOIIKEHHBIE BEIYMCIICHNUS, PABHIIA OKPYTIICHUS, IPUKUKY U OIIEHKY Pe3yJIbTaTa BEIYUCIICHUN;

CBOOOJIHO ONEPHPOBATh MOHATHEM: CTEHEHb C LENBIM IOKa3aTeNeM, UCIOIb30BaTh MOAXOAAIIY0 (HOpMy 3aricu
JeHCTBUTEIBHBIX YUCET IS PELICHUS MPAKTUIECKUX 3a7a4 U NPEACTaBICHHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHIATHEM: apH(PMETHUECKHI KOPEHb HATYPAILHON CTEIICHH;

CBOOOJIHO ONIEPUPOBATH MOHITHUEM: CTETIEHb C PALIMOHAIBHBIM TIOKA3aTeIeM;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: JOrapu(pM dncia, JecCATUIHbIE U HATypalbHbIC JIOTapu(MBb;

CBOOOJIHO ONEPUPOBATH MOHITUSIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa;

OTIEPHUPOBATh MOHATHSIMHU: aDKCUHYC, ADKKOCHHYC U apKTaHTC€HC YHCIOBOTO apryMEHTa.

YpaBHeHNS 1 HepaBeHCTBA:

CBOOOJHO ONEpPHPOBATh MOHATHAMHU: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCWJIBHBIC YPaBHEHHS H
YpaBHEHHUS-CIIEICTBHSI, PABHOCUIIbHBIC HEPABCHCTBA;

MPUMEHSTH Pa3IHYHbIC METOBI PEIICHHS PALMOHAIBHBIX U IPOOHO-PALMOHAIBHBIX YPAaBHEHUH, IPUMEHSITH METO.
WHTEPBAJIOB JJI51 peIICHHS HEPAaBEHCTB;



CBOOOJIHO OTIEPUPOBATH MOHATHAMHU: MHOTOWIECH OT OJHOH MepEeMEHHOM, MHOTOWJICH € HETbIMU KO GUIIMEHTaMH,
KOPHH MHOTOWIEHA, IPUMEHATH JeJicHHe MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera mis
peleHus 3aay;

CBOOOJHO ONEPUPOBATH TOHITUSMH: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpUIA, ONMPEAeTUTENb MATPUILIBl 2 X 2 U
€ro reOMETPHUYECKHI CMBICI, UCIOIb30BaTh CBOMCTBA ONMpeNeNuTeNst 2 X 2 JUIsi BBIYMCICHUS €r0 3HAYCHUsI, IPUMEHATh
OTIPEEeNUTENH ISl PEIICHHUS CUCTEMbI IMHEWHBIX YPaBHEHHI, MOJICINPOBATh PeabHbIC CUTYAI[H C TIOMOILBIO0 CUCTEMBI
JUHEHHBIX YpaBHEHUH, UCCIEA0BATh MOCTPOCHHBIE MOAEH C TOMOIIBIO MAaTPHULl M OTPEACIHUTENEH, HHTEPIPETUPOBAT
MOJY4YEeHHBIN pe3ybTaT;

WCTIONB30BaTh CBOWCTBA JEWCTBHM C KOPHIMH s TPeoOpa3oBaHMs BBIPAKCHUH;

BBITIOJIHSTH MPe0Opa30BaHMs YUCIOBBIX BEIPKEHHI, COIEPKAIIUX CTEIICHH C PAllMOHANBHBIM IIOKa3aTeNeM;

WCTIONB30BaTh CBOMCTBA JOrapu(MOB I MpeoOpa3oBaHus Iorapu(pMHUUECKUX BHIPAKECHU;

CBOOOJHO ONEpPUPOBATh MOHATHAMH: HPPALUOHAIBHBIE, [OKAa3aTeNbHbIE M JIOTapu(MHUUECKHE ypaBHEHUS,
HaXOJIUTh UX PEUICHHUS C TOMOLIbIO PABHOCHIIBHBIX TIEPEX0J0B I OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE POPMYITBI TSl TPeoOpa30BaHMs TPUTOHOMETPHUECKHIX BBIPAKCHUI,

CBOOOJIHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOAUMBIE (OPMYIBI IS
peLIeHHUs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJIEJINPOBATh peajbHbIC CUTyallud Ha SI3bIKE anreOpbl, COCTABIISTH BBIPAKEHMS, ypaBHEHUS, HEPABEHCTBA IO
YCIIOBHIO 3a1a4H, UCCIIEI0BATh IIOCTPOSHHbBIC MOJEIIH C UCIIOJIb30BAHKEM alllapara ajireOopsl.

DYHKINU U TPpaPuKH:

CcBOOOJHO OMEpHUPOBaTh TOHATHUSAMH: (QYHKIHSA, CHOCOOBI 3amaHusi (YHKIHH, B3auUMHO oOpaTHble (YyHKIHWH,
KoMmo3unws pyHKIHH, rpaduk QyHKITUHN, BEITIOTHITH SJIEMEHTapHbIEe TpeoOpazoBanus rpaduKkoB (yHKIIHIA,

CBOOOJHO ONEPHPOBATH MOHATHAMHU: 00JACTh ONPEAEIECHUS] U MHOXXECTBO 3HAYCHUM (YHKUWH, HyIU (QYyHKIHH,
MIPOMEKYTKU 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEPHPOBATH MOHATUSMM: HETHBIC W HEUYETHBIE (YHKLUUH, HNEPUOAMYECKHE (QYHKIUH, IMPOMEXKYTKH
MOHOTOHHOCTU (YHKLUH, MAKCUMyMbl U MHUHHMYMBI (pyHKIMH, HauOonblilee W HauMeHblIee 3HaYeHHE (YHKLIUH Ha
MIPOMEXKYTKE;

CBOOOJHO ONEpPHPOBATH TMOHATHAMM: CTENEHHAs (QYHKIMS C HATypajbHbIM M LEJBIM IOKazaTeleM, Ipaduk
CTENEHHON (QYHKIMM C HAaTypaJbHBIM M LEJBIM IOKa3aTeleM, Ipauk KOpHS n-oi CTEeNeHW Kak (YHKUUH oOpaTHOH
CTEIIEHH C HaTypaJIbHBIM [OKA3aTelIeM;

OIIEpPHUPOBaTh MOHATHAMM: JHMHEHHAsA, KBaApaTU4yHas U IpOOHO-IMHEHHAs (DYHKUUH, BBIIONHATH 3JIEMEHTapHOE
HCCIIEIOBaHNE U TOCTPOCHUE UX I'PaHKOB;

CBOOOJHO ONEpHpOBaTh MOHATUSIMH: MOKa3zaTeNbHas W Jorapudmuueckas (QyHKUHMH, UX CBOWCTBA W rpadukwy,
WCTIOJIBb30BaTh UX I'pa(UKH AJIs peIIeHHs ypaBHEHUIl;

CBOOOJHO ONEPUPOBATH MOHATUSIMH: TPUTOHOMETPHUYECKAsl OKPYKHOCTb, OINpPEIEIICHHE TPUTOHOMETPUUYECKUX
(YHKIMI YKCTIOBOTO apryMEHTa;

WCTIONB30BaTh Tpaduku QyHKIMA U HCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH MPH PEIICHUHN 3a]1ad U3 JAPYTHX
Y4eOHBIX MPEIMETOB U PEaANbHOM KHU3HHU, BRIPAXKATh (OPMYJIaMH 3aBUCIMOCTH MEX/Ty BeJTHUYMHAMU;

Hauyana maTeMaTH4YeCKOIo aHAJIU3A:

CBOOOJTHO OTEPUPOBATH MOHATHAMHU: apu(METHIECKass U reOMETpUYECKas Mporpeccus, OECKOHEYHO yObIBaromast
reoMeTprueckas Mporpeccusi, JWHEHHBI M DKCIOHEHIUANbHBI poOCT, (OpMyina CIIOXKHBIX TIPOLEHTOB, WMEThH
MpeJcTaBIeHUue O KOHCTAHTE;

HCIIOJIB30BaTh IMPOTpeCCHU JI PEIICHUA PCAJIbHBIX 3a4a4 ITPUKIIAJHOIO XapaKTepa,

CBOOOIHO  ONEpUpPOBATh TOHATHSAMHU: MOCIEIOBATEIBHOCTb, CIOCOOBI  3aJaHMs  IOCIEAOBATEILHOCTEH,
MOHOTOHHBIE W OTrpaHUYCHHBLIC ITOCJICA0BATCIBHOCTHU, ITIOHMMATh OCHOBBI 3apOXICHUA MATCMATHYCCKOI'O aHaJln3a KakK
aHaan3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OIEpUPOBATh MOHATHSIMH: HENpepbIBHbIE (YHKIMH, TOYKH pa3pbiBa rpaduka (hyHKIUH, aCHMIITOTHI
rpaduka QyHKINY;

CBOOOJIHO ONEpHPOBaThH MOHSATHEM: (QYHKIWS, HENpephbIBHAs Ha OTpe3Ke, MPHUMEHSTh CBOWCTBA HEMPEPBIBHBIX
(YHKIMHA U1 peteHus 3a/1a4;

CBOOOJTHO ONIEPUPOBATH MOHITUSMHU: TIEpBasi M BTOpasi MPOU3BOIHbIE (DYHKIINH, KacaTellbHasl K TpaQuKy QyHKIH;

BBIYHCIIATH ITPOM3BOHBIE CYMMBI, IPONU3BEICHHS, YACTHOTO U KOMITO3HLUH ABYX (YHKIHMH, 3HATh MPOU3BOIHBIC
3JIEMEHTAPHBIX (YyHKIIMIH;

UCTIONb30BaTh TEOMETPUIECKUH M (PU3NUECKUI CMBICI TPOM3BOIHON [UIS pEIICHUS 3a1ad.

MHoxkecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHITUSIMHI: MHOXECTBO, OTEPAIlK HaJl MHOXKECTBAMU;



HCIIONIb30BaTh TEOPETHKO-MHOXECTBEHHBIM amnmapaT A ONHCAHHWA pEealbHbIX IPOLECCOB U SABIEHUH, NpHU
peLIeHNH 33/1a4 U3 APYTHX YUEOHBIX MPEIMETOB;

CBOOOJHO ONEPUPOBATH MOHITUSIMHE: ONpeNeleHUe, TeopeMa, ypaBHEHUE-CIICACTBUE, CBOWCTBO MaTeMaTu4ecKoro
00BEKTa, TOKAa3aTeNbCTBO, PABHOCHIIBHBIC YPAaBHCHUS K HEPABEHCTBA.

K xonny oOyyenuns B 11 kiacce o0y4alonIuiicsi MOXYYUT CIACAYIOIINE MPEAMETHBIE PE3YIbTaThl MO OTACIBHBIM
TeMaM pabodell mporpaMMbl y4eOHOTO Kypca «Anredpa v Hauana MaTeMaTH4ecKOro aHaIn3ay:

Yuciia 1 BBIYHCICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHAMHU: HATypaJIbHOE W II€JI0€ YHCIIO, MHOXKECTBA HATypallbHBIX M LIENBIX YHCEl,
WCIONIB30BaTh NMpu3Haku aenumocty nensix uncesn, HOJ u HOK natypanbHbBIX 4ucen A pelieHus 3ajaad, IpUMEHSTh
anroput™ EBknunaa;

CBOOOJHO OMNEpPUPOBATh IMOHITHEM OCTaTKa 10 MOAYJIO, 3alKChIBaTh HATypajbHbIE YHCIa B Pa3IHYHBIX
MO3UIIMOHHBIX CHCTEMaX CUHCIICHHUS;

CBOOOJHO ONEpPUPOBATH TMOHITHUSMH: KOMIUIEKCHOE YHUCIO M MHOMKECTBO KOMIUIEKCHBIX YHCEN, TPEACTaBISATH
KOMIUJICKCHBIE YHcTia B ajredpanyeckoil ¥ TPUrOHOMETPHUECKON (hopMe, BBIIOIHSTH apu(METHIECKHE ONEpallii ¢ HUMU
1 1300pakaTh Ha KOOPAMHATHOM IIOCKOCTH.

YpaBHeHMsI 1 HEPABEHCTBA:

CBOOOJHO ONEpPHPOBAaTh MOHATHSIMU: HPpPALMOHAJbHBIC, IOKa3aTeIbHblE W JOrapu(Muieckue HEpaBEeHCTBA,
HaXOIUTh UX PELICHUS C IOMOLIbIO PABHOCHIIBHBIX IIEPEXO/I0B;

OCYILIECTBIIATH OTOOP KOPHEH NPHU PeIIeHHH TPUTOHOMETPUYECKOTO YPAaBHEHHUS;

CBOOOJHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHITh HEOOXOOUMbIe (HhOPMYJIbI IS
pelIeHs OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OTNEPUPOBATH HOHITHAMH: CUCTEMA U COBOKYIIHOCTh YPaBHEHUI U HEPAaBEHCTB, PABHOCHJIBHBIE CHCTEMBI
U CHCTEMBI-CICACTBUS, HAaXOIAWTh PELICHUS] CHCTEMbl M COBOKYIIHOCTEH pPAaLMOHAIBHBIX, WPPALUOHAIbHBIX,
MOKa3aTeNbHBIX U JIOTapu(MUUCCKIX YPAaBHEHUH U HEPABEHCTB;

pelmaTh palUOHAIBHBIC, HppAlMOHAIbHBIC, IOKa3aTelbHbIC, JOrapu()MUUECKUe U TPUTOHOMETPUUECCKHE
YpaBHEHHUS 1 HEPABEHCTBA, COAEPKAIIIE MOIYIIH U TapaMeTPBL;

MPUMEHSTh Tpaduyeckue METOIbI AJIsl PELICHNS YPAaBHEHUM U HEPABEHCTB, a TAKXKE 3a7ad C MapaMeTpaMu;

MOJICJINPOBATh PeajbHbIC CUTYallMU Ha SI3bIKE aureOpbl, COCTABISTH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX
CHUCTEMBl [0 YCJOBHIO 3aJadd, WCCIENOBaTh IIOCTPOCHHbIE MOJEIH C HCIHOJNb30BAaHHUEM ammaparta anreOpel,
WHTEPIPETUPOBATH MTOTYYEHHBIN Pe3yJIbTar.

DOyHKUNH U TPpauKH:

CTPOUTH TpaUKM KOMIO3UIMU (YHKLIMH C ITOMOIIBIO JIEMEHTAPHOTO HCCIIECAOBAHMS M CBOWCTB KOMIIO3HULIUH
IBYX (DYHKIIHI;

CTPOUTH FEOMETPHUECKIE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHON IJIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHITUSMU: TPAGUKH TPUTOHOMETPUUECKUX (PYHKITUIA;

MPUMEHSTh QYHKIUH I MOACITMPOBAHUS U UCCIIEOBAHHS PEaTbHBIX MPOIECCOB.

Havajna maTeMaTH4eCKOro aHaau3a:

WCTIOJIB30BaTh MPOU3BOIHYIO JIJIsl KCCIIEIOBaHUS (YHKIIH HA MOHOTOHHOCTD U DKCTPEMYMBI;

HaXOJUTh HauOOINbIIIee U HANMEHbIIIee 3HAUeHUS (PYHKIIMN HETIPEPHIBHON Ha OTPE3KE;

WCTIONb30BaTh MPOU3BOAHYIO U HAXOXACHUS HAWIYYIIETO PEIICHHS B MPHUKIAAHBIX, B TOM YHCIE COIHMAIbHO-
SKOHOMHYECKHX, 3a]1a4uax, JUIs ONpeelIeHHs CKOPOCTH M YCKOPEHUS mpoliecca, 3aJaHHOTo GopMyIiol Hitn rpaguKkom;

CBOOOJIHO ONEpPUPOBATH IMOHATUSMH: TEPBOOOpa3Has, ONpEACTIEHHBI WHTETpal, HAXOIUTh MepBOOOpa3HbIC
AIIEMEHTAPHBIX (PYHKIMH ¥ BEIYUCIISATH HHTErpat 1o ¢popmyiie Herorona-Jleitbnuma;

HaXOIWTh TUIOMIAH TIOCKUX (GUTYP U 0OOBEMBI TEJ C TOMOIIIBIO MHTETPAIIA;

MMETh TPEACTaBIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHWMA Ha TPHMEpPE COCTAaBICHUS Au(QepeHnaTbHbIX
YpaBHEHUI;

pemaTe IpUKIaAHbIE 33/1a4M, B TOM YHCJIE COIMAIbHO-IKOHOMHYECKOTO M (PM3NYECKOTr0 XapakTepa, CpeACTBaMU
MaTEeMaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
http://school-collection.edu.ru/

MHOK€eCTBO ICHCTBUTEIBHBIX YHUCEIL. Bubmuorexa LIOK

MHuorousnensl. PanmonanbHbie ypaBHEHUS U https:/ m.t_adsoo.ru/

1 . 24 1 http://festival.1september.ru/ar

HepaBeHCcTBA. CUCTEMBbI TUHEHHBIX ticles/

yYpaBHEHUU
http://school-collection.edu.ru/
bubmnoreka IIOK

2 Oynkupy 1 rpagukn. CreneHHas QyHKIus ¢ 12 1 https://m.edsoo.ru/

LIEJIBIM T10Ka3aTesIeM http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
bu6nuoreka [IOK

3 Apudmernuecknii KOpeHb N-0il CTETICHHU. 15 1 https://m.edsoo.ru/

HppaumnonanbHble ypaBHEHUS http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
but6mmoreka [IOK

4 [TokazarenpHas Gpynkuwus. [lokazarenpHbie 10 1 https://m.edsoo.ru/

YpaBHEHUS http://festival.1september.ru/ar
ticles/

TMorapugmiseckas dyniimus http://school-collection.edu.ru/

5 P YHICHHA: 18 1 bubmmoreka [JOK

Jlorapudmuueckue ypaBHEHUS

https://m.edsoo.ru/




TpuronoMerpuyeckre BbIpaXKeHUs U

http://festival.1september.ru/ar
ticles/

http://school-collection.edu.ru/
bu6nuoreka [IOK
https://m.edsoo.ru/

6 22 1 )

YpaBHCHUA http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
bu6nmoreka [IOK

7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1 https:// m.(_edsoo.ru/
http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
bubnnoreka IIOK

8 HenpepriBabie dynkiuu. [Iponssoanas 20 1 https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
bu6mmoteka [IOK

9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3allUs 5 5 https://m.edsoo.ru/

3HaHUN http://festival.1september.ru/ar
ticles/

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0
11 KJIACC
Konu4yectBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
Kontpoabnbie IIpakTunyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThl

pecypchl




HccnenoBanue (GyHKIHIA C TTOMOIIBIO
IIPOU3BOHOMN

22

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

[lepBoobOpazHas u uHTErpa

I'padviku TPUTOHOMETPUUYECKUX (PYHKIIHIA.
Tpuronomerpuueckrue HEpaBeHCTBA

12

14

http://school-collection.edu.ru/
bu6nmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

UppanmonanbHeie, moka3zaTeabHbIC U
norapuMuIecKrue HepaBeHCTBA

KoMmnekcHbie unciia

HaTypaJIBHBIC " ICJIbIC YncCiia

24

10

10

http://school-collection.edu.ru/
bubnuoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

http://school-collection.edu.ru/
bubmmoteka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

http://school-collection.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

CucrteMbl palrOHAIBHBIX, UPPAIUOHAIIBHBIX

12

http://school-collection.edu.ru/




MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX
YpaBHEHUU

bu6nunoteka LIOK
https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/

http://school-collection.edu.ru/
bu6nmoreka [IOK

3amaun ¢ mapamMeTpamMu 16 1 https://m.edsoo.ru/
http://festival.1september.ru/ar
ticles/
http://school-collection.edu.ru/
bubmuorexa [JOK

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL 16 ) https://m.edsoo.ru/

3HaHUH http://festival.1september.ru/ar
ticles/

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




