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IHOACHUTEJIBHASA 3AIINCKA

VYueOHbIi Kypc «Anredpa W Havala MaTeMaTHYCCKOTO aHaIM3a» SBJISIETCS OJHUM M3 Haubosee
3HAQYUMBIX B MPOrpaMMe CpeaHero oOIero oOpa3oBaHMs, MOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y JJisi M3y4YeHHUs BCEX CCTECTBEHHO-HAY4YHBIX KYpPCOB, a C
APYroil CTOpoHbI, (HOPMHUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIUICHHE OOYdYaroIMXCs Ha YpPOBHE,
HEOOXOMMOM 11 OCBOCHHSI MH(POPMATHKH, OOIIECCTBO3HAHUS, HMCTOPUH, CIOBECHOCTH W JAPYTUX
JMCUUILIMH. B paMkax 1aHHOTO y4eOHOIro Kypca 0OyJaroliecs: OBIaeBal0T YHUBEPCATBHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMyIupyeT CBOU TOCTHKEHHS B MaTeMaTHUYECKO# (hopme.

VueOHbIi Kypc aireOpbl W Haval MaTeMaTHYeCKOro aHalli3a 3aKIaJIblBacT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (HU3UKH, XUMHH, OWOJOTMH, MOHUMAHUS OCHOBHBIX TCHICHIIHIA
pPa3BUTHS SKOHOMHKHM M OOIIECTBEHHOW J>KW3HH, IO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX
UPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJb30BaTh WX [UIA JaTbHEHIIEro
00pa3oBaHusl U B MOBCEJAHEBHOMN JXM3HH. B TO e BpeMs oBiajieHHe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSMH aireOpbl M MaTeMaTHYeCKOro aHalin3a pPa3BUBACT YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH MCTHHHOCTD, JOKA3bIBaTh YTBEPXKICHHS C MMOMOIIBI0 MHAYKIMUA H
paccyxnaTh JEIyKTHBHO, KCIOJb30BaTh O00O0OIICHHE W KOHKPETH3AlUI0, a0CTparupoBaHUE U
aHAJIOTHUIO0, GOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHE.

B xome wusydeHus ydeOHOro kKypca «Asrebpa W Hayaga MaTEeMaTHYCCKOTO aHAIN3a»
00y4aroIIHUeCs TOTyYaroT HOBBIN OIBIT PEIICHUS MPUKIAIHBIX 3a/a4, CAMOCTOSATEILHOTO MTOCTPOCHHSI
MaTeMaTHYECKUX MOJIENICH pealbHbIX CUTYAIlMid, HHTEPIIPETAIMHU TOTYUYCHHBIX PEUICHHUH, 3HAKOMSTCSI
C MpUMEpaMH MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOE, HAYKE U MCKYCCTBE, C BBIAAIOIIMMUCS
MaTeMaTHYECKUMH OTKPBITHSIMHU U MX aBTOPAMHU.

Y4ueOHbIli Kypc 00JIafaeT 3HAYHUTENBHBIM  BOCHHTATEIBHBIM  IOTCHIIUAIIOM, KOTOPBIN
peanusyercsi Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOMIMN (HOPMHUPOBAHHIO HAYYHOTO
MHPOBO33PEHUS, TaK U 4Yepe3 chenu(uKy yuyeOHOW NesTeIbHOCTH, TPEOYIOMeH MPOIOHKUTEIbHOM
KOHIICHTPALMH BHUMAHUS, CAMOCTOSTEILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IMOJIYYCHHBIH
pe3yJbTar.

B ocHoBe Meromuku OOydeHHs anreOpe M HayalaM MaTeMaTHUYCCKOrO aHainm3a JIeKHT
JeSATSIbHOCTHBINA PUHIIUI 00yUCHUS.

B crpykrype yuebHOro Kypca «AnreOpa M Havajga MaTeMaTHYeCKOrO aHaIHM3a» BbIICICHBI
CIIEIYIOIIHE COJePIKATEIbHO-METOANYECKUE TUHUN: «HHUCaa U BeIYUCICHU Y, «DYHKIMA U TpadUuKN»,
«YpaBHEHUs U HepaBeHCTBa», «Havama MaTemaTtndeckoro aHanmsa», « MHOXXECTBa W JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIHbHO-METOANYCCKHIE JIMHUU U3YYalOTCsl Ha TIPOTSDKEHUH JBYX JIET O0y4YeHHs Ha
YPOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS Jpyr JApyra W IOCTEIEHHO
HACBHIIIAsACh HOBBIMH TEMaMHU M pasnenaMu. JlaHHBIA y4eOHBIM KypcC SIBIISICTCSI WHTETPATUBHBIM,
MOCKOJIBKY OOBEIMHSET B ce0e CopepikaHhue HECKOJIBKMX MATEMAaTHUYECKUX JUCIMIUIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHS, MaTEMaTHUECKUI aHAINU3, TEOPHS MHOXKECTB, MaTeMaTHUecKas JIOTUKa U
apyrue. [lo mepe Toro kak oOydYaromiuecs OBIIAJCBAlOT BCE 0ojiee IMIMPOKHM MaTeMaTHUYECKUM
amnmapatoM, y HHX TIOCJIe0BaTeIbHO (OPMHUPYETCS H COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJICNIb PEaIbHOW CHUTYallid, TPUMEHSTh 3HAHUS, MOJYYCHHBIC TPH H3YyYCHHUU
y4eOHOTO Kypca, JUIsl PEIIeHHS CaMOCTOSTENbHO CHOPMYIUPOBAHHON MaTeMaTWYeCKOW 3a1adu, a
3aTeM MHTEPIPETUPOBATh CBOM OTBET.

ConepkaTenbHO-MeTOIMYeCKass JTHHUSA «YucCna W BBIYHMCICHHUS» 3aBepiuaeT (GopMuUpoBaHHE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTEIIBHBIX YHCEN, KOTOpOE OBbLIO HAa4YaTO Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBanus. Ha ypoBHe cpenHero obmiero oOpa3oBaHHs 0cO000O€ BHHMAaHHE YAENsSeTCS
(OPMHUPOBAHHIO HABBIKOB pAIMOHAIBHBIX BBIYMCICHUHN, BKJIIOYAIONIMX B Ce0s HCIOJIb30BAHUE
pa3nuyHbIX (HOPM 3aMUCH YKCIIa, YMEHHUE JIEIaTh IPUKUIKY, BBITOJIHATh TPUOINKEHHBIC BEIYUCICHHUS,
OLICHUBATh 4YKCJOBBIC BBIPAXKCHHUS, pabOTaTh C MaTEeMaTUYCCKMMU KOHCTAHTAMU. 3HAKOMBIC
00yJaroIuMCsi MHOXECTBA HATYpPaJIbHBIX, IICJIbIX, PAIMOHAIBHBIX W JICHCTBHUTEIBHBIX YHCEIN
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMIUIEKCHBIX YHCEI. B KaXJOM M3 3THX MHOXKECTB PacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My CIEIU(PHUUECKUE 3a7a4l U OTEpallnu: JeJICHUE HalleI0, ONIEPUPOBAHUE OCTATKAMH
Ha MHOXKECTBE IICNIBIX YHCEJ, OCOObIC CBOWMCTBA pAIMOHAIBHBIX W HMPPALMOHAIBHBIX YHCEI,
apu(METHUECKUE OIepaluy, a TaKKe H3BJICUCHHE KOPHS HATYpaJbHOW CTENEHH Ha MHOXECTBE
KOMIUIEKCHBIX 4Kces. biaromaps mocienoBaTelbHOMY PaCIIUPEHUI0 KPyra HCIOJIb3YeMbIX YHCENT U
3HaKOMCTBY C BO3MOXXHOCTSIMM WX TPHUMEHCHHS I PEIICHUS Pa3jIM4YHBbIX 331ad (OPMHPYETCs



MPEJCTAaBICHHE O SIWHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ PO B TMOCTPOCHUU MOJEJCH pealbHOTO
MHpa, MUPOKO UCTIOJIB3YIOTCSI 0000IICHIE M KOHKPETHU3AIIHSL.

JIuans «YpaBHEHHSI U HEPABCHCTBAY» PEaM3yeTCsl HA MPOTSHKCHUU BCETO0 OOyUYCHHS Ha YPOBHE
cpeaHero o0miero o0pa3oBaHus, MOCKOJIBKY B KaXI0M paszzeine [IporpaMMbl peyCMOTPEHO pelIeHNe
COOTBETCTBYIOIIMX 3aad. B pe3ynprare oOyyaronuecs: OBIaIeBAIOT Pa3IMYHBIMU METOIAMH PEIICHUS
palMoOHABHBIX, HPPAUOHAIBHBIX, IOKA3aTEIbHBIX, JOTapU(YMUYECKUX U TPUTOHOMETPHUYECKHX
YpaBHEHHA, HEPABEHCTB U CHCTEM, a TAKXKE 3aJla4, COJACpKaIIuX napameTpsl. [loyuyeHHbIE YMEHUs
IIMPOKO HCHOJB3YIOTCS TMPH HMCCICIOBAaHUUA (DYHKIUI C TIOMOIIBIO MPOWU3BOJHOM, NMPH PEHICHUU
NPUKIAJAHBIX 33aJa4 W 3a/a4 HAa HAaXOXJICHUE HAWOOJBIIMX M HAMMEHBIIUX 3HAYCHUH (QYHKIUU.
JlaHHas copep KaTelIbHAs JIMHUS BKIIFOYAET B ce0s Takxke (popMUpOBaHNE YMEHUH BBITOIHATH PACUETHI
no ¢Gopmynam, mpeoOpa3oBaHUsl PAIMOHANBHBIX, HPPAUOHAIBHBIX M TPUTOHOMETPUYCCKHX
BBIPQKCHUH, a TaK)Ke BBIPAXKEHUH, COJEepXkalluX CTerneHH W Jjorapudmbl. braromaps usydeHuUro
anreOpandeckoro MaTepualia MpoOMCXOUT JalibHEHIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST O0y4YaromuXxcsi, (OPMHPYIOTCS HABBIKK JCIYKTHBHBIX pacCyXIeHHH, paboThl C
CHUMBOJIBHBIMH (hOpMaMH, TIPEIACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHJE PABCHCTB W
HEpaBeHCTB. AJjreOpa mpeiaraet YPQEKTHBHBIE HHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYCCKHX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HATJISTHO JEMOHCTPHPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

ConepxatenbHO-MeToindecKass JHHUA «DyHKIMH W TrpaduKM» TECHO TEperuieTaeTcs ¢
JIPYTUMH JIMHUSMH y4eOHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 331aéT MOCIIEA0BATEILHOCTh
u3yueHUs ~ marepuaia.  V3ydeHume  CTCNEHHOW,  IOKa3aTelbHOW,  JiorapupMuyecko
TPUTOHOMETPHUYECKUX (DYHKIIMH, UX CBOWMCTB U TPa(HKOB, UCIOIB30BaHUE (YHKIUU JJIS PEIICHUS
3aja4 U3 JPYruxX y4yeOHBIX MPEAMETOB M PEabHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM
aHAJIM30M, TaK M C PEIICHUEM YPaBHEHUH W HEpaBeHCTB. [Ipu 3TOM 0O0bIIOE BHUMAHHUE YIENSACTCS
(GOpMHPOBAHUIO YMEHHUsI BbIpaXaTh (HOpMyJamMH 3aBUCHMOCTH MEXKIY pa3IMYHBIMU BEIUYHMHAMM,
WCCIIEIOBATh MOJIyUYeHHbIE (PYHKIIUU, CTPOUTh UX Ipaduku. MaTtepuan 3TOH COoAepiKaTeIbHOW JIMHUU
HalleJICH Ha pa3BUTHE YMEHUH W HAaBBIKOB, ITO3BOJIIONIMX BBIPAKATh 3aBUCHMOCTH MEXITY
BEIMYMHAMU B PA3JIMYHON (opme: aHAIUTHUYECKOW, Tpaduueckod W cioBecHoW. Ero wusydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUIO W
KOHKPETHU3aIH, UCTIOIb30BAaHUIO aHATIOTHA.

ConepxarenbHast nuHHA «Havanma maremMaTHdyecKoro aHaiu3a» IMO3BOJSCT CYIIECTBEHHO
pacIIMpPUTh KPYT KaKk MAaTEMAaTHYECKUX, TaK U MPUKIATHBIX 3214, JOCTYITHBIX 00YUYaIOIIMMCS, TaK KaK
y HUX TOSBJISETCS BO3MOXKHOCTb CTPOUTH IpaUKU CIOKHBIX (DYHKIIHIA, OTPEACTATh UX HAHOOJbIINE
M HaUMEHbBINME 3HAYEHHs, BBIYUCIATH IUIOMATu GUTryp U OOBEMBI Ted, HAaXOAUTh CKOPOCTH H
yCKOpeHus TpolieccoB. JlaHHas copepikareiabHas TMHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOSHUS
MaTEeMaTHYeCKUX MOJIeNe pealbHbIX CHUTYyallui, MO3BOJSET HAXOIUTh HAWIy4llee pelieHue B
MPUKIAJHBIX, B TOM YHCIE COIHUAIbHO-DKOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTEMaTHYeCKOr0 aHaiu3a CIOocOOCTBYET pa3BUTHIO aOCTPakTHOro, (HOPMaTbHO-TOTUYECKOTO H
KpEaTUBHOTO MBIIIEHUs, (POPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMATHKH B
HayKe, TeXHUKE U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS pe3yibTaTax, MOJYyYEHHBIX B
XO/JIe pa3BUTHsI MAaTEMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOAUYECKAsT TUHUS «MHOXECTBa M JIOTMKAa» BKJIIOYAaeT B ceOS dIEMEHTHI
TEOpUHM MHOXKECTB M MaTeMaTHMYeCKON JOTWKH. TeopeTHKO-MHOKECTBEHHBIE MpPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIHHOW MaTeMaTUKH M TpeiaraloT Haubojiee yHHBEPCAIbHBIN SI3BIK,
OOBEMHSIOMNNA BCE pa3lenbl MaTeMaTUKU U €€ TMPUIOKEHHH, OHH CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCKue IUCIHUIUIMHBI W WX TPUIOKEHHs B enuHoe 1enoe. [loaTomy BakHO naTh
BO3MOXXHOCTh ~ OOyd4aromiemycs TMOHHMATh TEOPETUKO-MHOXKECTBEHHBIH  SI3bIK  COBPEMEHHOM
MaTEeMaTHKU ¥ HCIOJh30BaTh €ro IS BBIPAKECHHS] CBOUX MbICHEH. JIpyrMM BaKHBIM MPU3HAKOM
MaTEeMaTHKU KaK HayKH CJeNyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh OOOCHOBAHHM U CIIEZIOBaHUE
oTnpeAeNEéHHBIM MPaBUIaM MOCTPOSHUS JOKa3aTeNbCTB. 3HAKOMCTBO C AJIEMEHTAMU MaTEeMaTHYeCKOU
JIOTUKHA CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS OOYYaroMIMXCs, MO3BOJISIET UM CTPOUTH
CBOM PacCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHHUS.

B yuebHOM Kkypce «AnreOpa W Hayaisa MaTeMaTHYECKOTO aHAIK3a» IMPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUS, KOTOPhIE MPHU3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
MIOCTPOCHUSI MOJIENIel peallbHbIX CUTYallUid, WCCIENOBaHHUS ITHX MOJENEH C MOMOIIbIO ammapara
anreOpbl ¥ MaTeMaTUYECKOTO aHallM3a, WHTEPIPETAMH TOTYYCHHBIX pe3yNnbTaToB. Takue 3amaHus
BILJIETEHBI B KKIBIA U3 pa3/ie]IOB MPOTpaMMbl, TOCKOIBKY BECh MaTepual y4eOHOro Kypca IUPOKO
UCIONIB3YETCS JJIA pelIeHHs] NMPUKIATHBIX 3a1ad. [Ipu pelieHuu peanbHbIX MPAKTUYECKUX 3a7ad



oOyuaroluecss  pa3BUBAalOT  HAONIONATENbHOCTh,  yYMEHHME  HAXOAUTh  3aKOHOMEpPHOCTH,
a0CTparupoBaThCsi, HCIOJB30BaTh AHAJIOTHUIO, O0000mATh M KOHKPETHU3MPOBATH MpoOIEeMYy.
JlesitenbHOCTD 1O (DOPMUPOBAHHMIO HABBIKOB PEIICHMS MPUKIAJAHBIX 33/a4 OPraHU3yeTcsl B Ipoliecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Airedpa u Hauajga MaTeMaTHYECKOTO aHATH3a.

Ha usydyenue yuebHOro Kypca «Anredpa U Hadaja MaTEeMaTHIECKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEACIIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yucaa 1 BIYUCTCHUA

Panmonanbupie yucia. OOBIKHOBEHHBIE M JIECATUYHBIE JIpOOM, TPOLIECHTHI,
OeckoHeuHbIe nepuoanyeckue apoou. [lpumenenne apodeit 1 MPOLEHTOB ISl PEIICHUS
NPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleficTBUTENbHBIE  YuCHa. PalMOHAIbHBIE W WUpPpPalMOHAIbHBIE  YHUCHA.
Apudmernueckue onepanuu ¢ IeMCTBUTEIbHBIMU YnciIaMu. Moayib AeHCTBUTEILHOTO
yucia u ero cBoiicta. [IpubnmkEHHbIE BEIYUCICHUS, TIPABUIIA OKPYTIICHUS, MPUKUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenb ¢ nenbiM nokasaresieM. bunom Herorona. Mcnonb3oBanne moaxoasiei
dbopMbl 3amKMCcH JAEUCTBUTENBHBIX YHMCEN JUIsl PEIICHUs TMPAaKTUUEeCKUX 3a7ad u
IIPEACTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panuMOHAJIbHBIM [OKa3zaTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM NTOKA3aTEIIEM.

Jlorapudm dumcna. CpoiictBa norapudma. JlecsTuyHble W  HaTypajbHBIC
Jorapu@Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHUHYC,
apKKOCUHYC M apKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOXKACCTBEHHBIE MPE0Opa3oBaHus. YpaBHEHUE, KOPEHb YPABHECHHS.
PaBHOCUNIBHBIE ypaBHEHMSI U ypaBHEHUA-cleACTBUSA. HepaBeHCTBO, pellieHHe
HEPaBEHCTBA.

OCHOBHBIE METOJIbI PEIIEHUsI LENbIX W JAPOOHO-pAlMOHATIBHBIX YpPAaBHEHHU H
HEpPaBEHCTB. MHOTOWIEHbl OT OJHOW IepeMeHHOW. [leneHne MHOrowjieHa Ha
MHOTOWIEH ¢ octarkoM. Teopema bezy. MHorowiensl ¢ mensiMu KodduimeHTamu.
Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

Uppannonaneubie ypaBHeHUA. OCHOBHBIE METOJIbl PELICHUS] HUPPALMOHAIBHBIX
YPaBHEHHUM.

IToka3arenbHble ypaBHEHHs. (OCHOBHBIE METOJIBI PELICHUS IMOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHHI, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METO/bI PEIICHUS JOrapu(pMUYECKUX
YPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKECHUH. PelieHne TpuroHoMEeTpUYECKUX YpaBHEHU M.

Pemienne cucreM JMHEWHBIX ypaBHEHHUW. Marpuua CHCTEMBI JIMHEHWHBIX
ypaBHeHM. OnpenenuTens MaTpUllbl 2X2, ero reoOMeTpUYECKUi CMBICI U CBOMCTBA,
BBIYMCJICEHUE €ro 3HAYEHMS, MPUMEHEHUE OIPEIEIUTENs I PEUICHUS CUCTEMBbI
JINHEWHBIX ypaBHEHUH. PelieHne npuKkiagHbiX 3a/1a4 C MOMOIIBI CUCTEMBbI JIMHEHHBIX
ypaBHeHui. lcciienoBaHne TIOCTPOEHHOW MOAENM € [OMOLIBKO MATpUll U
OIPEICTUTEIICH.

[ToctpoeHne MaTeMaTUYECKMX MOJEJIENM pPEallbHOM CUTyallud C IIOMOIIBIO
YPAaBHEHHM W HEPABEHCTB. lIpMMeHEHHEe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3aJ1a4 M 3a7[a4 U3 Pa3IMuHbIX 00J1acTel HAYKW U PEaIbHOMN KU3HHU.

DYyHKIUHA U TPAPUKHU

Oyukuus, crnocodsl 3anaHus (QyHKUMM. B3anMmHO oOpaTHble  (YHKIUH.
Kommozumus gyskiuii. ['paduk pyHknmmn. IneMeHTapHbie Tpeodpa3zoBanus rpadukon
byHKITUH.

OO6nacTe ompeneneHUs: ¥ MHOXKECTBO 3HadeHWM (yHkuuu. Hymm ¢yHkmum.
[IpomexyTku 3HaKomoctostHCTBa. UETHble M Heu€rHble (QyHkuuu. Ilepuogmueckue
byakiuu. [IpomMexxyTku MOHOTOHHOCTH GYHKIUU. MaKCUMyMbl W MHUHUMYMBI
¢bynakiuu. Hanbomnbiiee n HaumMeHsbIee 3Ha4eHusT QYHKIIMA HAa IPOMEXKYTKE.



Jluneiinasi, KBagpaTH4Hass W JApPOOHO-IHHENHAas (QYHKUUU. DJIeMEeHTapHOe
UCCJIeIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

Crenennass ¢yHKUMS C HATypaJbHbIM M 1I€JIbIM TokazareneM. EE€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS N-OM CTENeHU Kak (YHKIMH OOpaTHOM CTENEHHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuyeckas ¢GyHKIHUHA, HX CBOMCTBA U Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, ONIPEJICTICHUE TPUTOHOMETPUUYECKUX HYHKIIUN
YUCJIOBOTO apryMEHTa.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peajibHBIX Mpolleccax U siBiIeHUsX. ['paduku
peanbHbBIX 3aBUCUMOCTEMN.

Hayajna MaTeMaTH4eCcKOro aHajamn3a

[locnenoBarenbHOCTH, CHOCOOBI  3afaHUsl  MoclefoBaTesibHOCTEH.  MeTof
MaTeMaTH4eCKOM HMHAYKIIMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEAO0BATEIbHOCTH.
Hcropuisi BOBHUKHOBEHHS] MAaTEMATHYECKOTO aHAIM3a KaK aHain3a OECKOHEUYHO MaJlbIX.

Apudmernueckas U TeoMeTpUueckas mporpeccuu. beckoHeuHO yObIBaromias
reomerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOUIEH TI'€OMETPUUYECKOMN
nporpeccur. JIMHEWHbIM W 3KCIMOHEHUHMAIbHBIM POCT. YUucio e. @opMysa CIOKHBIX
IpoLeHTOB. Mcrnonp30BaHuEe MPOTPECCUM AJISI PEIICHUS] PEANbHBIX 3aa4 MPUKIIATHOTO
xapakrepa.

HenpepoiBHble QyHKIMKM 1 X CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI rpadUKOB
¢bynkiui. CBoilcTBa (DYHKIHMI HENpPEepHIBHBIX HAa OTpe3ke. MeToJ MHTEpBaJIOB s
perieHusi HepaBeHCTB. [IpuMeHeHue CBOMCTB HEMPEPBIBHBIX (PYHKIUN NIl pelieHUs
3ajad.

[lepBas u BTOpas mpousBojaHble (QyHKIMU. OmnpeneneHue, TeOMETPUUYECKUNA U
(bu3HUeCcKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduky QyHKIIUH.

[IpousBoaHbie 31eMeHTapHbIX (QYyHKIUN. [Ipon3BomHass CyMMBbI, MPOU3BEACHUS,
YaCTHOTO ¥ KOMMO3UIUU (HYyHKIIUH.

MHoxecTBa M JIOTHUKA

MHOXeCTBO, Olepallid HaJl MHOKECTBAMU M MX CBOMCTBa. /luarpammel Diisiepa—
Benna. IlpumeHeHrne TEOpETUKO-MHOKECTBEHHOTO anmapara JJisi OMUCAHUS PEaTbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYeCKOro OOBEKTa, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KITACC

Yuciaa v BIYUCICHUSA

Harypanbnbie u nensie uyncia. [IpuMeHeHne npru3HakoB AEITUMOCTH LEIbIX YUCEIL,
HanOobIIMi 00mumii nenurensd (naiee — HOJI) n naumenslee ob1iee KkpaTHoe (nanee —
HOK), ocratkoB mo moaynto, aaroputMa EBkiaupa Mg pemieHus 3ajad B LEJIbIX
YHUCIIaXx.

Kowmrmnekcubie uncna. AnreOpandeckas U TpUroHOMeTpudeckas (OpMbl 3alUCH
KOMIUJIEKCHOTO 4ucia. Apudmerndeckue omepanud ¢ KOMIUIEKCHBIMH YHCJIaMHU.
N300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOpAMHATHOMU rockocTH. dopmyna Myaspa.
Kopnu n-oii creneHn u3 KOMILIEKCHOTO 4Kcia. IIpuMeHeHrne KOMIUIEKCHBIX YHUCEN TS
perieHus: GU3NIECKUX U TECOMETPUUYECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTh YPaBHEHUIl U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEHN TPUTOHOMETPUYECKUX YPaBHEHUM c ITOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Perenrne TpuroHoMeTpuueCcKux HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABI PEIICHHS CHUCTEM U COBOKYMHOCTEH pallOHAJbHBIX,
WPPAIMOHATBHBIX, TOKA3AaTEIbHBIX U JOTapU(DMUYECKUX YPABHEHH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMMU.



[IpruMmeHeHne ypaBHEHHMI, CUCTEM W HEPABEHCTB K PEIICHUIO MATEMATHYECKUX
3aay U 3a7a4 U3 PA3IMYHbIX 00JIACTEH HAYKH W pealbHOM >KU3HU, UHTEpIIpETaIus
MOJIyYEHHBIX PE3YJIbTATOB.

DyHKUUM U Tpaduku

I'paduk xommosunuu ¢yHknui. ['eomerpudeckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUN, KX CBOMCTBA U IpaUKH.

['paduueckue MeTobl pelieHus ypaBHEHU U HepaBeHCTB. ['paduyeckrue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.

Ucnonb3zoBanne rpadukoB (yHKIMI I8 UCCIENOBAaHUS  TPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE€ BO3HUKAIOT MpPU PEIICHUH 3aad M3 JPYTruX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Hauyajna MaTeMaTH4eCKOro aHajan3a

[IpumMeHeHre NPOU3BOJHON K UCCIENOBaHUIO (DYHKIIMI HAa MOHOTOHHOCTH H
skcTpeMyMbl. HaxokieHre HaumOOJbIIEro M HAaWMEHBIIETO0 3HAYEHUN HEeNmpepbIBHON
(GYHKIUU Ha OTpE3KE.

[IpumeHeHne NOpPOU3BOAHOM [ HAXOXKICHUS HAWIYYIIErO pEIICHHUS B
IPUKIIAIHBIX 3aJa4ax, JIs ONMpPEAEIEHUsI CKOPOCTH U YCKOPEHHUS Mpolecca, 3aJaHHOTO
dbopmyoii umu rpaduKom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
aneMeHTapHbIX QyHKIUH. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

WNurerpan. I'eomerpuuecknii CMbICH HHTErpana. BpruucieHue oInpeneni€éHHOro
uHTerpana no popmyne Hetorona-Jleitonua.

[IpumeneHre uHTErpaga A HaXOXKIACHUS TUIOMIAJAeH MIOCKUX GUryp u 00bEMOB
F€OMETPUYECKUX TEI.

[Ipumepsl  pemenuit  nuddepeHHaIbHBIX  ypaBHEHUNH. MaTtemaTtudyeckoe
MOJICJIMPOBAHUE PEATLHBIX MPOIECCOB C MOMOIIbIO AU depeHIInaIbHbIX YpaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJIT'EBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUAA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONW MO3UIMU OOydYaromierocs Kak akTHUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOro 0O0IlecTBa, MPEICTAaBICHUE O MaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYP, SBJICHUM, IPOLIEAYP IPak1aHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJCHCTBOBATh C COLIUMAbHBIMU
UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAUCHUEM,;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TpaxKAaHCKONM WUACHTUYHOCTH, YBaXKEHHUS K
OPOLUIOMY W HACTOSIIEMY POCCHUHCKONM MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KEHUSIM POCCUUCKUX MaTeMaTUKOB W POCCHUICKON MaTeMaTUYeCKOM UIKOJbI,
UCIOJIb30BAaHUE ITUX JOCTHXKEHUN B IPYTUX HAyKaX, TEXHOJOTHUSAX, Chepax SKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHWE JyXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, c(HopMUpPOBaAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TMOBEIECHUSA, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKHM U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIKOYAsA JCTETUKY MATEMATHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEUICHUN, PACCYKIECHUN, BOCIPUUMUYUBOCTH K
MaTEMaTUYECKUM aCTIeKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHYEeCKUE 3HAHUA B WHTEpecax
310poBOro M 0Oe3omacHOro oOpas3a >KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHATHH M OTAbIXA,
peryisipHas gu3nyeckas akTUBHOCTD), PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIBHON €SI TETbHOCTHIO;

6) Tpy10BOIr0 BOCIMTAHUS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOIIO0US, UHTEPEC K Pa3InyHBbIM
chepaM mNpoPeCcCHOHAIBHONW JIEATENbHOCTH, CBA3aHHBIM C MaTeMAaTUKOM U €€
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC TIUIAHBI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTEeMaTUYeCKOMYy OOpa30BaHMIO W CaMOOOpPA30BAHHMIO HA MPOTSHKEHUH BCEU >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU MPAKTUYECKUX 3aJ1a4 MAaTEMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KYJIbTYpPhl, TOHUMAHUE BIUSHUS COIMAIIBHO-
SKOHOMHMYECKUX TMPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpenpl,
OCO3HaHWE TJI00ATBHOTO XapakTepa OHKOJIOTHYECKUX MpoOJieM, OpHUEHTAIUs Ha
NpPUMEHEHUE MATEMaTUYECKUX 3HAHUM JIJIS PEIICHUs 3a7ad B 00JIACTU OKPYKAIOIICH
cpedbl, IUIAHUPOBAHUE TIOCTYNKOB M OLEHKM HMX BO3MOXHBIX MOCIEICTBUN s
OKpYXarouleu Cpeapl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIECTBEHHON NMPAKTUKH, TOHUMAaHWE MAaTEMaTUUECKOW HAYKU Kak
chepsl YeIIOBEUECKON ESITEIILHOCTH, STANOB €€ Pa3BUTHSI U 3HAYUMOCTH ISl PA3BUTHS
[IMBWJIN3AIMH, OBJIAJICHUE S3BIKOM MAaTEMaTUKH M MATEMaTHYECKON KyJIbTYpOW Kak
CPEACTBOM  I[O3HAaHUA  MHUpPAa, TOTOBHOCTb  OCYIIECTBIISITh  MPOEKTHYHO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornyeckue 1eiicTBHA:

BBISIBISATH M XapaKTEPU30BATh CYILIECTBEHHBIE IIPU3HAKK MaTEMaTUUYECKUX
00OBEKTOB, TMOHSATUM, OTHOIICHUNH MEXIY MOHATHUAMH, (GOPMYJIHUPOBATH OIpEACICHUS
MOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIH MPHU3HAK KiIacCU(PHUKAIMK, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHUS, KPUTEPHUH TPOBOJIUMOTO aHAIN3a;

BOCIIPHHUMATh, (GOPMYJIUPOBATH U TPEOOPa30BBIBATH CYXKJICHUS: YTBEPAUTCIHHBIC
U OTpUIIaTEIbHBIC, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC;

BBISIBJISATH MAaTE€MAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MNPOTUBOPEYHUS B
dakTax, MaHHBIX, HAOJIONCHHUSAX M YTBEPXKACHUSAX, IpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JeNaTh BBIBOJIBI C HCIMOJIB30BAaHWEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITEJIBHO JOKa3aTeJIbCTBA MATEMATHUYECKUX YTBEPKICHUMN
(mpsiMble ¥ OT MPOTHUBHOTO), BHICTPAaMBaTh apTyMEHTAIUIO, MPHUBOJAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpATh CIIOCO0 pelIeHuss yueOHOM 3a1aun (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BEIOUpaTh HauboJee MOAXOIANUN ¢ YIETOM CaMOCTOSTEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ncciaenoBareabCKHue 1eCTBUA:

WCIIOJIb30BaTh  BOINPOCHI KaK HMCCIENOBATEILCKAM HWHCTPYMEHT IIO3HAHUS,
dbopMyIUpoOBaTh BOIPOCH], (DUKCUPYIOIIHUE MPOTHBOpEUHe, MpobdiieMy, yCTaHABIMBATh
HCKOMOE M JaHHOe, (GopMHpOBaTh THUIIOTE3Y, apryMEHTHPOBATh CBOI ITO3HIIMIO,
MHEHHUE;

IIPOBOJAUTHh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCJIEJOBAHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOoro oOOBEKTa, SBJICHUSA, IIpoliecca,
BBISIBJICHUIO 3aBUCIMOCTEH MEXKTy 00BEeKTaMU, SBICHUSMHU, ITPOIIECCAMH;

CaMOCTOSITeNIbHO (OPMYJIMpOBaTh OOOOIICHUS W BBIBOJBI IO pe3yJbTaTam
POBEAEHHOTO HAOJIOACHUS, MCCIIECIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH IMOJYyUYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O0O0OIICHUH;

MIPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE IMpoOIecca, a TaKXe BBIJBUTaATh
MPEANOJIOKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ nndopmanueii:

BBISBJISIT  JeDUIIUTHI MHGOPMAILUM, JaHHBIX, HEOOXOIWMBIX JUISI OTBETa Ha
BOIIPOC U JIJIA PEIICHUS 3a]1a4H;

BBIOMpaTh WHOOPMALMI0 W3 HCTOYHHUKOB PAa3JIMYHBIX THIIOB, aHAJIW3UPOBATh,
CHUCTEMAaTU3UPOBATh M HHTEPIPETUPOBATh WH(POpPMAIMIO PaA3IMUHBIX BUIOB U (hopM
MPE/ICTABJICHUS;

CTPYKTypHpOBaTh HH(MOpMaIMIO, TPEACTaBIATh €& B pa3lIUYHBIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HAIEKHOCTh MH(POPMAIIUU 0 CAMOCTOATEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe AeiCcTBUS

Oo0wmenue:

BOCIIPHUHUMATh U (HOPMYIUPOBATh CYXKJEHUS B COOTBETCTBHH C YCIOBUSMH H
IeJIsIMU OOIIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUSI B YCTHBIX U
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHs 3aJa4i, KOMMEHTUPOBATh
IIOJIyYEHHBIA Pe3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXIAaeMON TEMBlI,
MpoOJIEMBI, PEIIaeMON 3a/layu, BHICKA3bIBATh WJIEW, HAIICJIICHHBIE Ha TMOWCK peIIeHUS,
COTIOCTaBIIATh CBOM CYXKJICHUS C CYXICHUSMU JAPYTMX YYaCTHUKOB JIMAJIOTa,
oOHapy>XHUBaTh Pa3IMuMe U CXOACTBO IMO3UIINMA, B KOPPEKTHOU PopMe hopMyIupoBaTh
pa3HOIIaCHsl, CBOU BO3PAKEHUS;



IPEICTaBIATh PE3yibTaThl PEIICHUS 3a7auyM, SKCIEPUMEHTa, HCCIEeI0BAHMS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHUS C YYE€TOM 3ajay
pe3eHTallM U OCOOEHHOCTEN ayUTOpPHUH.

PeryJasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUSA

Camoopranusanus:

COCTaBIISITh IIJIaH, AJTOPUTM pEIICHUsS 3a/Jadd, BBHIOMpATh CIOCOO pEIICHUs ¢
y4€TOM HUMEIONINXCS PEeCypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BApUAHTHI PEHICHUH ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJIEKT:

BJIaJICTh HABBIKAMH TIO3HABATEIILHON pEeQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX
JICHUCTBUIA M MBICTUTEIBHBIX TMPOIECCOB, WX Pe3ybTaToOB, BIAACTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJSI TIpoIlecca M pe3ysibTaTa PEHICHUs MaTeMaTHYeCKOM
3a/1a4u;

NpEeIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh TpU PEIICHUW 3a/1adH,
BHOCHTHh KOPPEKTHBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, IAHHBIX,
HalICHHBIX ONMIMOOK, BEISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa IENH W YCIOBHUSM, OOBSCHATH MPUYUHEI
JOCTIKEHUSI WM HEJOCTIKEHUSI Pe3yJIbTaTOB JESITEIBHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eSITEJIBHOCTD:

NOHUMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYaTbHOU
paboThI MpU pelIeHUH Y4YeOHBIX 3aja4, MPUHUMATh 1eIb COBMECTHOU JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM paboOThI, paclpeaesiarTh BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh MPOIECC M pe3yiabTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (QopMax pabdoThl (00CyxaeHus, OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» W HHBIE), BBIIOJIHATh CBOI YacTh pabOThI U KOOPJIWHUPOBATH
CBOM JICHCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLICHUBATh Kaue€CTBO CBOETO BKJIAJa B
001U TPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YHACTHUKAMH B3aUMOJICHCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenuss B 10 kjacce oOyyaromuiicss TOJYYUT CIIETYIONTHE
IPEeIMETHBIE PE3yJbTaThl IO OTIEIBLHBIM TeMaM pabouell mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTeMaTUYECKOTO aHAITN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH TMOHSATUSMHU: PAIMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoaudecKkas 1po0b, MPOIEHTHI, UPPAITMOHATIEHOE YHCII0, MHOYKECTBA PAIlMOHAIBHBIX
U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIBLHOTO YUCIA;

IPUMEHSTh IPOOU U MPOIEHTHI JIJISl PEHICHUS MPUKIAAHBIX 3a/1ay U3 Pa3IMYHbIX
OTpacien 3HaHUU U PEajbHOU JKU3HU;

NPUMEHSTh MPUOIMKEHHBIE BBIYKMCIICHUS, TMpaBWJIAa OKPYTJICHUS, MPUKUIKY U
OIIEHKY pPe3yJIbTaTa BbIUYMCIICHUI;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTETICHD C IIEJIBIM MMOKa3aTeJIeM, HCTIOIb30BaTh
NOAXOMSIIYI0 (OpMYy 3amuCH JEHCTBUTEIBHBIX YWCEN JUIsl PEIICHUS] TMPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJTHO OMEPHPOBATH TOHITHEM: apU(DMETHUECKUl KOpPEHb HaTypaIbHOU
CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTECTICHD C PAIlMOHAIBHBIM MTOKA3aTeNIeM;

CBOOOJTHO  OMEPUPOBATH TMOHATUSAMHU: JorapudM YHCIA, JCCITHYHBIE W
HaTypalbHbIE JIOTapU(PMBI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh TMOHITUSMHU: APKCUHYC, APKKOCMHYC M AapKTAaHI'€HC YHCIOBOIO
apryMeHrTa.



YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICJICTBUS, PABHOCWIbHbIE HEPABEHCTBA;

OPUMEHSTh  PA3IMYHBIE METOJbl PEIICHUS palUOHAIBHBIX U JIPOOHO-
palMOHANBHBIX YPaBHEHUM, TPUMEHSATH METOJI UHTEPBAJIOB JIJIsl PEIICHHS] HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHATUSMU: MHOTOWIEH OT OJHOM MepeMEHHOM,
MHOTOWIEH C IeNbIMU Kod(h(UIMeHTaMi, KOPHH MHOTOYJIEHA, MPUMEHSTH JEICHHUE
MHOTOYJICHa HA MHOTO4IEH C OCTaTKOM, TeopeMmy besy u teopemy Buera st pemienus
3ajay;

CBOOOJHO ONEPUPOBATH MOHSATHSAMU: CHUCTEMa JUHEHWHBIX YpaBHEHMM, MaTpHIIa,
OMpeNEIUTENIb MATPUIIBl 2 X 2 U €ro TeOMETPUUYECKHUIM CMBICH, UCIIOJIb30BAaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYMCICHUS €ro 3HAYEHHUS, IPUMEHSTh ONpEISIUTeNN AJis
pEelIeHUs] CUCTEMbl JHMHEHHBIX YpPAaBHEHHM, MOJIEIHUPOBATH PEAJbHBIE CHUTYallUd C
MOMOIIBIO CUCTEMbl JIMHEHWHBIX YpPaBHEHUMN, HCCIEAOBATH IMOCTPOCHHBIE MOJCIU C
MOMOIIBIO MaTPUIL U OTPEICTUTENICH, MHTEPIPETUPOBATH MOJIYYCHHBIN PE3yIIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU JJIs TPeoOpa30BaHUsI BhIPAKEHUMH;

BBITIOJIHATH TMPE0OpPa30BaHUsI YUCIIOBBIX BBIPAXKEHUHN, COJEPXKAIIUX CTENEHH C
palMoOHaIbHBIM MTOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa JorapudMoB i TpeoOpa3zoBaHUs JIOTapUPMUUECKUX
BBIPAKCHUMU;

CBOOOJTHO ~OINEpPUPOBATh TMOHATHAMHU: HUPpPALMOHATIbHBIC, IIOKAa3aTelbHbBIC U
norapu(MHUUECKHe ypaBHEHHS, HAXOJUTh HUX PEHICHUS C TMOMOIIbI0 PABHOCHUIBHBIX
NEPEXO0I0B UK OCYIIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE GOpMYJbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHUI;

CBOOOJTHO OTEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, IPUMEHSATD
HeoOXonuMble (OPMYJIBI JIJIi  PEIIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUN;

MOJIETTUPOBATh PEaJIbHbIC CUTYAIlMU Ha SI3bIKE alireOpbl, COCTABIISITh BBHIPAXKECHMUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3a/1a4d, MCCJIEAOBATh MMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM ammapara anreOphl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: (QYHKIHUS, CIOCOOBI 3amaHus (QYyHKIIUH,
B3aMMHO OOpaTHbIe (DYHKIIMH, KOMIO3UIIUS (PYHKIUH, Tpaduk (QyHKIMH, BBITOIHITH
aJIeMEeHTapHbIe TpeoO0pa3zoBaHus rpa@uKoB HYHKIIHIA;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: O00JaCTh OMpPEACNICHUS W MHOXECTBO
3HaUYCHUN (PYHKIIMH, HYJIH PYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  OMEpUPOBATh TOHATHUSAMHU: YETHBIE MW  HEYETHBIE  (DYHKIUH,
nepuogudeckue (QYHKIMH, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI H
MUHUMYMbI ~ (YHKIIUM, HauOOJbIlIee W HAUMEHbIIEe 3HAYeHUEe (YHKIMU Ha
IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATh TOHSATUSMU: CTENEHHAs (YHKIMS C HATypaJbHBIM U
IebIM TMOoKa3arenaeM, Tpauk CTEMeHHOW (YHKIMU C HATypaJbHBIM U IIEJIBIM
nokasareneM, Trpaduk KOpHS N-0il cTemeHW Kak (YHKIMM OOpaTHOW CTENEHU C
HATypaJbHBIM IMOKa3aTeJIeM;

OTepUpOBaTh TOHATUSIMH: JIMHEWHAs, KBaJpaThyHas M JPOOHO-JTMHEITHAs
(GyYHKIIUY, BBITIOJHATD 3JIEMEHTAPHOE UCCIIEAOBAHNE U MOCTPOCHUE UX TPaA(UKOB,;

CBOOOJTHO OMEpUPOBATh TMOHATHUAMH: TIOKa3aTelibHas U JorapupMuyeckas
dbyHKIIMM, WX CBOWCTBa W TrpadUKH, HUCIOJB30BaTh HX TpaduKu 1Js pelieHus
YpPaBHEHUH;

CBOOOJHO  OMEpUPOBATH  TMOHSATHUSMH: TPUTOHOMETPUYECKA  OKPYKHOCTD,
ompe/ereHIue TPUTOHOMETPUIECKUX (PYHKITUH YUCIIOBOTO apTyMEHTa;

MCIIONIh30BaTh Tpaduku GyHKIUNA JJIS UCCISAOBAHMS MPOIIECCOB U 3aBUCUMOCTEMN
MIpU PEIIeHUHU 33]ad U3 JAPYTuX y4eOHBIX MPEAMETOB M pPEaJbHOW >KU3HH, BBIPAXKATh
dbopMynamMu 3aBHCUMOCTH MEK/y BEIIMUNHAMU;



Hauvana mareMaTH4ecKoro anajausa:

CBOOOJTHO OIMEpUpOBaTh TMOHATUSMU: apudmeTHyeckass W TreoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBbIBalollass T'€OMETpUYecKas MNporpeccus, JUHEHHBIA U
AKCIIOHEHIUATBHBIN POCT, (OpMysia CIO0XHBIX MPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM Il  PEIICHMs] pealbHbIX 3aJad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHATHUSIMU: TOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
MOCJIeIOBATEIHHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE TIOCIE0BATEILHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHHUS MATEMAaTHUYECKOTO aHaIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHITUSMU: HENpPEphIBHbIE (YHKIIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpPUPOBATH TMOHSATHEM: (YHKIMS, HENpephiBHAs Ha OTpeE3Ke,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIIUH JJIS PEIICHUS 3a/1a4;

CBOOOJTHO OMEpUPOBATh MOHATHUAMM: TEpBasi U BTOpPasl MPOU3BOAHBIC (PYHKIUH,
KacaTenbHas K rpaduky QyHKIUU;

BBIYKCIIATH MPOU3BOJHBIE CYMMBbI, TPOU3BEJCHUS, YACTHOTO Y KOMIIO3UIIUU JIBYX
(GyHKUUNA, 3HATh MPOU3BOIHBIE 2JIEMEHTAPHBIX (QYHKIIUIA;

UCIIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUN CMBICI MPOU3BOHOM JIJISl PEIICHUS
3ajay.

MHoxecTBa M JIOTUKA:

CBOOOJTHO OTIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPAIlMU HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIA ammapar jisi ONHUCAHUS PEabHBIX
IIPOLIECCOB U SIBIICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMHU: OIpEACIICHUe, TeopemMa, ypaBHEHUE-
CJIEICTBHE, CBOWCTBO MAaTEMAaTHYECKOTO0 OO0BEKTa, J0KAa3aTeIbCTBO, PaBHOCUIIBHBIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOywyenuss B 11 kJjacce o0Oyyaromuidcss TOJIYYUT CIIETYIONTUE
pEeIMETHBIE PE3yJbTaThl 1O OTIEIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 HayaJla MaTEeMaTUYECKOTO aHAITN3ay:

Yucia 1 BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATH MOHSATHUSMU: HATypalbHOE M 1IE€JI0€ YHUCJIO, MHOXKECTBA
HATYpaJbHBIX U LEIBIX YUCEIN, UCTIOIh30BaTh MPU3HAKU JETUMOCTH 1ebix uncesn, HOJI
u HOK HatypalIbHBIX Uncen AJis pelIieHus 3a1a4, IPUMEHSTh aaropuTM EBkiuaa;

CBOOOJTHO OTIEPUPOBATH MOHATUEM OCTATKa MO MOJIYJIIO, 3aITMChIBATh HATypaIbHbIC
YHCJIa B PA3JIMYHBIX MTO3UIIUOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJTHO ~OIMEpUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMITJIEKCHBIX YHCEJ, TNPENCTaBIATh KOMIUIEKCHBIE YHClia B anreOpandeckod u
TPUTOHOMETPUUECKON (OpMeE, BBITIONHATH apU(METUUECKHE Omepalud ¢ HUMU U
U300pakaTh HA KOOPIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATh TOHATHAMHU: HUPpPALMOHATIBHBIC, IIOKa3aTelbHbBIC U
norapuMUUecKre HEPaBEHCTBA, HAXOJUTh WX PEIICHUS] C TIOMOIIBI0 PaBHOCUIIBHBIX
EPEXO/IOB;

OCYIIECTBJISITH OTOOP KOpHEH MPH PElICHUU TPUTOHOMETPUIECKOTO YPaBHEHHUS;

CBOOOJTHO  OMEpPUPOBATh  TOHSATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
MpUMEHATh  HeoOxoaumble  GOPMYJbI  JUIsl  PEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CHUCTEMA W COBOKYMHOCTH YPaBHEHUU U
HEPaBEHCTB, PAaBHOCWJIbHBIC CHCTEMBl W CHUCTEMBI-CJIC/ICTBHS, HAXOAHUTHh PEIICHUS
CUCTEMBbl M COBOKYITHOCTEH pAaIlMOHANBHBIX, WPPAIMOHAIBHBIX, IOKA3aTeIbHBIX MU
norapu(MUUIECKUX YpaBHEHUIN U HEPABCHCTB;

pemaTh paroHalbHbIe, UppallMOHANBHBIC, MOKA3aTENbHBIC, JTOTApU(DMHUUECKIE U
TPUTOHOMETPUUECKHUE YPAaBHEHUS U HEPABEHCTBA, COACPIKAIINE MOJTYJIA U TTapaMETPhI;

MPUMEHATh TpadUuuecKrue METOMAbl Uil pEelIeHUs ypaBHEHWH W HEpPaBEHCTB, a
TaKXKe 3a/1a4 C mapaMeTpaMu;



MOJICIMPOBATh peajbHbIe CUTYAIlMH Ha SI3bIKE ajareOpbl, COCTABIAThH BBIPAXKEHUS,
ypaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl MO YCIOBHIO 3aJayd, HCCIIEI0BaTh
MOCTPOCHHBIE MOJIEJIM C HCMOJIb30BAHUEM armmapara ajareOpbl, WHTEPIPETUPOBATH
MOJTYYE€HHBIN PE3yJIbTaT.

DOyHKUUM U TpaduKu:

CTPOUTh TpadUKd KOMIO3UIIMU (YHKIUHA C TOMOIIBIO  BJIEMEHTapHOTO
UCCIIEIOBAHUS M CBOMCTB KOMITO3UIIMH IBYX (DYHKITHIA;

CTPOHUTh TeoMeTpuUYecKue oOpas3bl ypaBHEHUM W HEPABEHCTB Ha KOOPJIUHATHOM
MJIOCKOCTH;

CBOOO/THO OTEpUPOBAThH MOHATHUAMU: TpaQUKUA TPUTOHOMETPUUECCKUX (DYHKITU;

IPUMEHSITh (YYHKITUH TSI MOJICIIMPOBAHMS U UCCIIEOBAHUS PEaIbHBIX ITPOIIECCOB.

Havana MaTeMaTH4eCKOI0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOAHYIO JIJIsI MCCIAeAOBaHUS ()YHKIIMM HAa MOHOTOHHOCTH H
SKCTPEMYMBI;

HaxOJWTh HAWOOJIbIICE W HaMMEHbIllee 3HaueHUs (PYHKIMM HENpPEPHIBHOM Ha
OTPE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO JUISi HAXOXKIACHHUS HAWIY4IlIero PEHICHHS B
MPUKIAAHBIX, B TOM YHUCJIE COIMATIbHO-DKOHOMMYECKUX, 3ajladyax, JJis OIpe/eIICHUs
CKOPOCTHU U YCKOPEHHUsI MPOIIEcca, 3aJaHHOTO (OpMYIION UK TpaduKoM;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: MEPBOOOpaA3Hasl, ONMPENCIEHHBIM WHTErpal,
HaXOJUTh TIEPBOOOpPA3HBIC AJIEMEHTAPHBIX (PYHKIUNA M BBIYUCISATH MHTETpAT IO
dbopmyne Herorona-JletiOnuia;

HAXOJUTh TUIOMIAAH TIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 UHTETPAIA;

UMETh MPEACTABICHUE O MaTeMaTUYECKOM MOJICIMPOBAHMMA Ha IpUMEpe
cocTaBiieHus ¢ depeHINaTbHbIX YPaBHCHUI;

pelare NPUKIAAHBIE 33aJa4d, B TOM YHUCIE COLUAIBHO-3KOHOMUYECKOIO U
busznuecKoro Xapakrepa, CpeacTBaMu MaTEMaTH4YECKOrO aHaJIN3a.
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10 KUIIACC
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; (uudpoBbie)
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3 ['paduxy TpUroHOMETPHYECKUX (HYHKIINH. 14 L http://www.math.ru

TpuronomeTprdeckue HEPaBEHCTBA
4 HpparnmonansHbie, TOKa3aTeIbHBIC U JIOTapH(PMUIECKHC 24 L htto:/Aw.int.ru
HEPaBCHCTBA
http://school-

5 KommekcHpie uncia 10 1 .
collection.edu.ru
http://school-

6 HatypanbHble U 1ie1ble Ynclia 10 1 .
collection.edu.ru

7 CucreMsbl palliOHaIbHBIX, UPPALMOHABHBIX MTOKA3aTENbHBIX 19 L http://www.math.ru

U JIorapu(MUIECKUX YpaBHEHUN
8 3 16 L http://www.numbern
aJla4y C mapamMeTpaMu ut.com
http://school-

9 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIHS 3HAHUI 16 2 .

collection.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://www.math.ru/
http://www.int.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/
http://www.math.ru/
http://www.numbernut.com/
http://www.numbernut.com/
http://school-сollection.edu.ru/
http://school-сollection.edu.ru/

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

INPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

1. II. A. Amumos, 0. M. Komsarun, M. B. Tkauésa, H. E. ®&mopoa, M. M.
[[Tabynun. Anrebpa u Havasa MaremaTudeckoro anaimmza 10-11, Mockga.
[Ipoceemienue.

2. Maremaruka: anreOpa ¥ HadaJla MaTEeMaTUUECKOTO aHalii3a, reoMeTpusi. Anredpa u
Hadana maremMaruuyeckoro aHaimm3a, 10 kmacc/ Komsrun FO.M., Txauesa M.B.,
®denopoa H.E. u  ngpyrme, AxkmuonepHoe ob6mectBo  «l3marenbcTBO
«IIpocBemienuer.

3. Maremaruka: anredpa U Hadajga MaTeMaTHYECKOTO aHaln3a, reoMeTpus. Anredpa
M Hayajla MaTeMaTudeckoro anammsa, 11 xiacc/ Komsrun HO.M., Tkauesa M.B.,
®enopoea H.E. wum gpyrume, AxmuonepHoe oOmiectBo  «M3maTenbCcTBO
«IIpocsenienuer.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. YueOHoe u3nanue. Maremaruka: airedpa U1 Hadajga MaTeMaTHYECKOTO aHaju3a,
reomeTpusi Anrebpa M Haudajma MareMaruyeckoro ananmsza 10—11 kiacce
Metonnueckue pekoMenaanuu kK yueouuky II. A. Amumona, FO. M. Konsiruna,
H.E. ®¢noposoit wu ap. Ilentp Marematuku OTBETCTBEHHBIM 3a BBIMYCK
I[1. A. BeccapaboBa

2. Anrebpa M Hayajga MaTeMaTUYECKOro aHaiu3a. MeToaudeckue peKOMEH IAlUU.
10-11 xmaccer - @enopora H.E., TkaueBa M.B.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
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