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MHNOACHUTEJIbHASA 3ATIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MATEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBaeT WHCTPYMEHTANBHYIO 0a3y Ui H3yYCHHs] BCEX ECTCCTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYCCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHUIUIMH. B paMkax JaHHOTO Yyd4eOHOro Kypca
oOydaroniuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIHpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havaal MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJAJCHUS 3aKOHAMH (U3WKH, XUMHH, OWOJOTHH, TOHUMAHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanbpHemero oOpa3oBaHMsi W B TOBCEIHEBHOW KU3HH. B TO XKe Bpemsi OBJaJieHUE
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEMaTHYECKOTO aHaIH3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA M PAcCYXJaTh JIEAYKTUBHO, UCIIOIH30BaTh 0000MeHHE U
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIICHUS NPHKIATHBIX 33134, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTHYECKHMX MOJEJEeH peanbHbIX CUTyallud, MHTEPIpPETalud MOJTydEeHHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMu MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oO0NagaeT 3HAUYUTEIbHBIM BOCHUTATENbHBIM IOTEHIIMAIOM, KOTOPBI
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONUN (OPMHPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, TaKk W uepe3 creuuduky ydeOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM  KOHLIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus airedpe U HayalaM MaTeMaTUYECKOTO aHaliu3a JICKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIONINE COJIEp)KATEIbHO-METOqMYECKUe JUHUU: «Yucna U BblUUCICHUS», «DYHKIUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Hadana MatemaTnueckoro ananan3ay», «MHOKecTBa U
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCs Ha MPOTSHKEHHUH
IBYX JIeT OOy4eHHUs Ha YpOBHE CpeIHero oOiiero odpa3oBaHUs, €CTECTBEHHO IOMOJIHAS APYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMH W pasnenamu. J[aHHbIM y4eOHBINH Kypc
SBJIIETCS WHTErPATUBHBIM, TMIOCKOJIbKY OOBEAMHAET B ce0e coJiepKaHue HECKOJBKHUX
MaTeMaTHYeCKUX JMCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUi aHaIIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaroiruecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIluu, MPUMEHATh 3HAHUS, MOJYYECHHBIE MPU H3y4EHUU Y4eOHOTO Kypca, JUIsl pEeIIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHKME HABBIKOB HCIOJIB30BaHUsS JIEHCTBUTEIBHBIX YHCEN, KOTOpOe OBLIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHHMaHUE yjenseTcsl (GOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ceOs UCTOJIb30BAHUE PA3IMYHBIX (OPM 3aMUCH YUCIIA, YMEHUE JIENaTh NMPUKHUJKY, BBITOJIHATH
MPUOIKEHHBIC BRIUMCIICHHS, OIICHUBAThH YHCIOBBIC BRIPAKCHUS, pabOTaTh C MATEMATHYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYarONIMMCS MHOKECTBA HATYPAJIbHBIX, IEJIBIX, PAllMOHAJIbHBIX U
JNEHUCTBUTENBHBIX YHCEIN JOTMOJIHIIOTCS MHOXXECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoM U3 3THX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUSCKUE 3a/Ia49H U OTICpAIUU: JCIICHUE
HalleJl0, OINEPUPOBAHME OCTaTKaMU HA MHOXKECTBE IIEJbIX YHCEN, OCOObIE CBOMCTBA
palMOHANIBHBIX ¥ MPPAlMOHATBHBIX YHCEl, apu(METHUECKHUE OTEpAIH, a TAKKe W3BJICUYCHUE
KOpHS  HATypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uwucen.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHUS TSl pEIISHUsT Pa3TUYHbIX 3a/1a4 (POPMUPYETCS MPECTaBICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIH B TIOCTPOCHUH MOJIeNIel pealIbHOTO0 MHUPa, IITUPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHWU BCEro OOydeHUs Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3a/1ad. B pe3ynpTaTe oOyuarommuecs: OBIaIeBalOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JOTapu(PMUIECKUX M TPUTOHOMETPUUECKHX YpaBHEHWW, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. [lomydeHHblE yMEHHS HIMPOKO HCIONB3YIOTCA MPH HCCIeT0BaHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cebst Takke (OPMHUPOBAHWE YMEHUW BBITIOJHATH Pacd€Thl Mo GopMmyrnaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHMIM, a TaKKe BBIPAKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOTUT  JalibHEHIee pa3BUTHE AJITOPUTMHYECKOTO M aOCTPAKTHOIO  MBIIUICHHS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamMu, IpeICTaBICHHS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3a7[a4, HATJISHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK sSI3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YUEHHUsI MaTepuana. V3ydeHWe  CTENeHHOH, IOKa3aTelbHOM,
Jorapu(MUUECKONH U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BaHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PElleHHEeM YpaBHEHMI U HepaBeHCTB. [lpu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJydYeHHbIE (DYHKIINUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIMYMHAMHU B Pa3UyHON (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.



ConepxarenbHast nuHust «Haudana maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacUIUpUTh KPYr KaKk MaTEMaTHYECKUX, TaK U MPUKIIATHBIX 3a7a4, JTOCTYIHBIX 00Yy4aronumcs,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE ¥ HAUMEHBIIINE 3HAUCHUS, BBIYUCIIATH IUIOMATN GUTYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTHM U YCKOpEHHMs TMpoileccoB. JlaHHas conep)kaTtelibHas JUHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 uX aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABJICHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMaTHKH W TpejylararoT HaumboJiee
YHUBEPCAIBHBIN SI3BIK, OOBEAUHSIONIUN BCE paslenbl MAaTEeMaTUKH U €€ TMPUIIOKECHUN, OHHU
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXHOCTH OOy4alwmemycs TOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTUKH M HCIOJH30BaTh €r0 JUIsl BBIPAKEHUS CBOUX MBICIeH. Jlpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OIpEAeIEHHBIM TIpaBUjaM IIOCTPOCHHS  JOKa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAMH MaTeMaTU4YEeCKOH JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Anrebpa W Hadajga MaTEMaTHMYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS, KOTOpbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJieNiell C TOMOINbIO amnmapaTa aiareOppl M MaTeMaTH4YeCKOro aHaiu3a, WHTEpIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuai y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCS ISl pelIeHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0aTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abOCTparupoBaThCs, HCIOJIb30BATh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hauana MaTeMaTUYeCKOro aHAIK3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa 1 Hauana MaTeMaTUYeCKOTo aHajIn3a» OTBOJAUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucsa 1 BIYUCIEHUS

Panmonanenpie yncna. OOBIKHOBCHHBIC M JCCSITHYHBIC JAPOOU, MPOIECHTHI, OECKOHCUHBIC
nepuoanydeckue apoou. [Ipumenenue npoOei u MPOLIEHTOB ISl pEIISHUS MPUKIIATHBIX 3a7a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOW KU3HU.

JleiicTBUTENbHBIC YKca. PalMoHANbHBIC W WPPAIMOHATBHBIC YHCIA. ApPUPMETHUICCKUC
OIepaluyd C JCHCTBUTEIIBHBIMU 4YHCIaMH. MOJyJib NEHCTBUTEIBLHOIO YHUCIA U €ro CBOWMCTBA.
[TpuOmmkEHHBIE BBIYMCICHHS, TpaBWIa OKPYIJICHHS, TNPUKHUIKA M OIEHKAa pe3yibTaTa
BBIUHCIICHU.

Crenens ¢ 1enbiM nokasareneM. bunom Herotona. Mcnonb3oBanue moaxomsmieit GopMbl
3aMUCH ACUCTBUTEIBHBIX YHCEIT JUTs PEIISHUs TPAKTUUYECKUX 3a]1a4 U TIPE/ICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM TIOKa3zaTtelieM W €€ CBOWMCTBA, CTEMEHb C JCHCTBUTEIHHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. [leciTuaabie U HATypaTbHBIC JIOTaApU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAHT€HC YMCIOBOTO apryMeHTa.

YpaBHeHUsS] M HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHMS U YpaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorowiens! ¢ nensiMu kodddunnearamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaunonanbuble  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/Ibl PEUICHUS [T0KA3aTEIbHBIX YPAaBHEHUM.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUM CMBICI W CBOWCTBA, BBIYHUCIEHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBbI JIMHEMHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJIENH C MIOMOIIIBIO MAaTPUI] U ONIpEAETIUTENEH.

[TocTpoeHre mMareMaTH4YECKUX MOJENEN peaJbHOM CUTyallud C MOMOUIbI0 YPAaBHEHUH U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMII M HEPAaBEHCTB K PEIICHUI0 MaTeMaTUYeCKHX 3aJad u
3a/1a4 U3 pa3UYHbIX 00JIaCTei HayKH U pealbHOM JKU3HMU.

DyHKUUH U TPaPUKU

OyHKuMs, crnocoObl 3amaHus (yHKIUU. B3anMHo oOpatHbie (yHkuuu. Kommosurms
¢bynkuuit. 'paduk pyHkunu. SneMeHTapHbIe peodpa3zoBaHus IpauKOB (PyHKIHA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTostHCcTBA. UETHbIe M HeuéTHble QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl U MHUHUMYMBI GyHKIMU. Hambosnblee 1 HaMEHbIIEe
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiicTBa 1 rpaduK KOpHA N-Oi CTerneHW Kak (YHKIUKU OOpaTHOM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB PYHKUIUN 1JIs pelIeHUs] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPEIECIECHUE TPUTOHOMETPUUECKUX (QYHKUUN
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
UHAYKIUA. MOHOTOHHBIE M OTrpaHUYEHHbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAaIOIIEH T'€OMETpPUYECKON MpPOTPECCHH.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢dbynaknumii. CBoiicTBa (QYHKIIMA HEMPEPBHIBHBIX Ha OTpe3ke. MeEToa MHTEPBAJIOB MJIsl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesenre, reoMeTpUYecKuil u pu3nuecKui
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepaly HaJl MHOKECTBaAaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOTO arapaTa Ui OMNHCaHUsl PEealbHBIX IPOLIECCOB M
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbuble u menblie uucna. [IpuMeHeHue MNPU3HAKOB JEIMMOCTH IENbIX YHCEN,
HauOompIMii o0muii aenutens (nanee — HOJl) u nHaumensinee obmiee kpatHoe (panee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1 penienus 3a/1a4 B MebIX YMCiax.

KommnekcHpie uucma. AnreOpaumdeckas W TpUroOHOMeTpuueckas (OpMbl 3amucu
KOMILJIEKCHOTO Yncia. ApupMeTHYEeCKHe Onepaluy ¢ KOMIUIEKCHBIMU uncinamu. M3o6paxenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO uuncna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Ui pelieHus (U3ndeckux u
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPUYCCKOU
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBbl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIbHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTel HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosuumu ¢ynkuuid. ['eomerpruueckne oOpas3bl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToapl pelieHHsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeETOIbl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I UCCIEIOBAHHUS IMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIUHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxienne HanOoIbIIIero ¥ HAMMEHBITIETO 3HAYEHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/layax, JJIs ONpEeIeNieHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHbie 3MeMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomeTpruuecknii cMbICiI UHTErpasia. Beruucinenue onpenenéHHoro uHTerpaia
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HAXO0XACHUS IUIOMAACH TIIOCKUX (uryp u 00bEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJEHHBIIA YPOBEHD) HA
YPOBHE CPEJHEI'O OBILIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON MMO3WIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCUMCKUX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM MPHUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMAaTUYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro ooOpasa >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBbIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTh K TPY.Zly, OCO3HAHHE IIEHHOCTH TPYJ0JIt00Us, HHTEPEC K Pa3IU4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIMSHUS COIMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroliel cpeipl, MIaHUPOBAaHUE
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIIEJICTBUN JIsl OKPY>KAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKA M OOIIECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTHYECKOW HAyKd Kak cgepbl
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YEJIOBEYECKOMN ACATENBHOCTHU, TANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIsl PA3BUTHS LIUBUIIU3ALINH,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMAaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUSA MHUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U

B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATbHI
Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBHUS

Ba3oBble jornyeckue neicTBus:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMATHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHABIUBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKALUU, OCHOBAHHS JUIsi OOOOIICHUS H
CpaBHCHHUSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEpIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3U U HIPOTUBOPCHUSA B (paKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$[X n YTBECPKIACHUAX, npeajiaraTtb KpUTCpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHWEM 3daKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3adaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBble ncciaenoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCHpYIOLIME MPOTHUBOpEUne, MNpobJIeMy, yCTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIJITAHUPOBAHHBIA  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOro OObEKTa, SBIIEHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUIATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOMPOC U AJIs
pelIeHus 3a/1a4H;

BBIOMpATh MH(OpPMAIMIO W3 HCTOYHUKOB Pa3lUYHBIX THUIOB, AaHAIU3HPOBATH,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(pOpMAIMIO, TMPEACTaBIsAT, €€ B  pa3nuuHbiXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIeCKH;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepcaJbHbIe YUeOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh U (OPMYJIUPOBaTh CYXKJIEHHUS B COOTBETCTBHM C YCIOBHUSIMU U ILIENIAMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTax, JlaBaTh IOSCHEHUS IO XOJYy pEeLIEHUs 3aJaud, KOMMEHTHPOBATH MOJIyYEHHBIN
pe3yibTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELICHMSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB Juajnora, 0OHapyXuBaTh pa3iudve U CXOACTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIEJI0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pELIECHHUS 3aJadyd, BBIOMpATh CIOCOO pEleHHs C Y4ETOM
HUMEIOILIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb M KOPPEKTUPOBATH
BAapUaAHTHI PELIEHUH ¢ yu€TOM HOBOM MHPOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAILHBIH MHTEJJIEKT:

BJIaJIETh HAaBbIKAMU MO3HABATEIbHON pedIeKCUu KaKk OCO3HAHUS COBEPIIAEMbIX JeHCTBUN
U MBICIUTENbHBIX TPOLECCOB, HX pe3ylIbTaTOB, BIAJAETh CHOCOOAMHU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIPOIIEcca U pe3yibTaTa PelleHrs MaTeMaTHIeCKO! 3a1auu;

MpPEeIBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUH 33Ja4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJabTaTa UMM M YCIOBHUSAM, OOBSICHATH MPUUYUHBI
JNOCTHKEHHSI WM HEAOCTH)KEHUSI PE3yJIbTaTOB JESTEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh Ieb COBMECTHOW JEsTeNbHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOU pabOThl, pacHpenesiarTh BUAbl paboT, AOroBapuBaThCS, OOCYXKIATh
MIPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS! HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B I'PYMNNOBBIX (GopMax paboThl (0OCyxIeHus, 0OMEH MHEHUH, «MO3TOBBIC
IITYPMbI» M HHbBIE), BBIIOJIHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEr0 BKJaJga B OOIMIMI MPOIYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

NPEJMETHBIE PE3YJIbTATbBI
K xonmy oOyuenuss B 10 kuacce oOyyaromuiicsi MOJYy4YUT CIIEAYIOIIME MpeAMETHbIE
pe3yabTaThl MO OTAENbHBIM TeMaM paboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Hauyana
MaTEMaTHYECKOTO aHAIU3a»:
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Yuciia 1 BBIYUCICHUSA:

cBOOOJTHO OTIEPUPOBATH MOHATUAMU: PALIHOHAIBHOE YHCIIO, OECKOHEUHAs TEPUOINIecKast
IpoOb, MPOIEHTHI, WPPALMOHAIBLHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX M JICHCTBUTEIBHBIX
YHUCeNl, MOYJb JEUCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI [T PEIICHUS MPUKIAIHBIX 33]a9 U3 Pa3IMYHBIX OTpaciieit
3HaHUH U PEATILHOM KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIUYMCIICHUS, MpaBUjia OKPYIJIEHUS, NMPUKUAKY U OLEHKY
pe3yJibTaTa BBIYMCICHUM;

cBOOOJTHO OTEpUPOBATH MOHATHEM: CTENEHb C IEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (OpPMY 3amHCH ACHCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ad U
MIPEACTABICHUS JAHHBIX;

CBOOOHO ONEpUPOBATh NOHATHEM: apUPMETHUECKUIN KOPEHb HATYpaJbHOM CTENEHU;

CBOOOHO ONEpUPOBAThH OHATHEM: CTENEHb C PAllMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HATypaJlbHbIE
Jorapu(msl;

CBOOOJHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCUHYC, TaHT€HC, KOTaHT€HC YHCIOBOIO
aprymMeHTa;

ONIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ apKTAaHI'€HC YHMCIIOBOTO apryMeHTa.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  OMEpUpPOBaTh  MOHATHSAMH:  TOXIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS U YPABHEHUS-CIIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIe METOJbl PELICHHs] PAlUMOHAIBHBIX M JIPOOHO-PaLMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW NEPEeMEHHON, MHOIOWIEH C
LEeJBIMH  KOO(QQUIMEHTAMH, KOPHHM MHOTOWICHA, IPUMEHATh [JeJeHHEe MHOIOwIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penienus 3anay;

CBOOOJIHO ONIEpUpOBaTh MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHHMM, Marpuua,
ONpENCIUTENb MaTpulbl 2 X 2 W €ro IeOMETPUYECKHUH CMBICI, MCIIOJIb30BaTh CBOMCTBA
ONpeAeIuTeNs 2 X 2 i BBIYMCIEHUS €r0 3HAYEHMs], IPUMEHATh ONPEACIUTENN Ul PELICHUS
CHUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBHBIE CUTYallMM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEINM C IOMOLIBI0 MAaTpULl U
ONpEACIUTENEH, UHTEPIPETUPOBATh ITOJIyYEHHBIH PE3YJIbTaT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU AJIs TpeoOpa30oBaHMsl BEIPAKEHUI;

BBIMOJIHATE ~ NPeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHHMH, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [T0KA3aTENEM;

UCIOJb30BaTh  CBOMicTBa  jorapu¢moB Uil  NpeoOpa3oBaHUs  JOTapUPMHUUECKUX
BBIPAXECHUMH;

cBOOOJTHO ~ ONepUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IIOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WJIY OCYILECTBIIASA IIPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUrOHOMETpHYeckHe (opMynbl A [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJITHO OIEpPUpPOBATH MOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHSTh
Heo0X0AuMBble (POPMYIIBI [T PELICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;
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MOJICIUPOBATh pEAIbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
ypaBHEHHUs, HEPABEHCTBA 10 YCIOBHIO 3aJaud, MCCIEJOBAaTh IOCTPOCHHBIE MOJACIH C
WCTIOJIb30BAHMEM allllapara ajareOphl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PYHKIHMH, B3aHMMHO
oOpatHble (QYHKIHH, KOMIO3UIHS (yHKUWH, rpaduK (YHKIWUU, BBIIOIHITH 3JIEMEHTapHBIC
npeoOpa3oBaHus TpaguKoB QyHKINH;

cBOOOJTHO OTEPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUS M MHOXKECTBO 3HAYECHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

cBOOOJTHO OTEPHPOBATH TMOHATHAMU: UYETHBIE W HEUYETHBIE (DYHKIWHU, TEPHOIUYECCKUE
GYHKIUU, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaMMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OTEPHPOBATH TOHATHSIMU: CTENEHHAas (YHKIUS C HATYpaJbHBIM M LENbIM
noxaszateneM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM W ILEIBIM TIOKa3areneM, rpaduk
KOPHS N-0i CTeTeHn KakK (GYHKIIMH OOpaTHOM CTENEHU C HaTypaJbHBIM TOKa3aTeleM;

OTIEPHPOBATh TOHATHAMU: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHUSAMH: TOKa3aTelbHasl W JorapupMudecKkas QYHKIUH, HX
CBO¥CTBA ¥ IpaMKH, HCIIOTH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

CBOOOJTHO OMEPUPOBATh TOHSATHIMH: TPHUTOHOMETPHUYECKAsT OKPYKHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

UCIOJb30BaTh Ipauku (QyHKIUH A7 UCCIENO0BaHMs IPOLIECCOB M 3aBUCUMOCTEH MpHU
peLIeHNH 3ajad U3 JPYruX y4eOHbIX NPEAMETOB M pealbHOW >KM3HM, BbIpakaTh (OpMylaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MaTeMaTH4ecKOro aHajan3a:

cBOOOJIHO ONEpUPOBaTh MOHATUAMU: apupMETHUYECKas U TeOMETpHUUYEecKas MPOrpeccus,
0eCKOHEUHO YOBbIBaIOLIasi FEOMETPHUUECKasl IPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUI PELICHUs peaIbHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJIHO ~ ONEpUpOBaTh HNOHATUSAMM:  IOCIEAOBATEIBHOCTh, CHOCOOBI  3a/1aHUS
[IOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE I10CIIEA0BATEIILHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpEepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OINEpHpOBaTh MOHATHEM: (PYHKLHS, HENpepbiBHAsE Ha OTPE3Ke, NPUMEHATh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJIHO ONepUpoBaTh IMOHATHUAMHU: IiepBas W BTOpas MPOU3BOJHbIE (YHKIHUH,
KacaTenbHas K rpaduky QpyHKINU;

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENEHHs, YacTHOTO M KOMIIO3UIMMU [JBYX
(byHKLUH, 3HAaTh TPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BaTh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM Il pelleH s 3a1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallU HaJl MHOYKECTBAMH;

UCIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMHUCAHUs peabHBIX MPOIECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

12



cBOOOJTHO OMEpUPOBaTh MOHATHAMU: OMpEICICHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOIMCTBO MAaT€MaTH4YEeCKOro OOBEKTa, JI0KA3aTeNbCTBO, PABHOCUJIbHBIE YpaBHEHUA W
HEPABEHCTBA.

K xonmy oOyuenus B 11 kuacce oOyyaromuiicsi MOJYYUT CIEAYIOUIME MpPEAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM pabouell mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haudana
MaTeMaTHYECKOrO aHAIU3a»:

Yucia ¥ BbIYMCTICHUA:

cBOOOJTHO OMEpUPOBATH MOHATHUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCIO0JIb30BaTh MPU3HAKU AenuMocTd nensix yucesn, HOJ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3aja4, IPUMEHATh alroputM EBkinna;

CBOOOJHO OINEpPUPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO, 3alIUChIBaTh HATypaJbHbIE YMCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHSTHUSMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeJCTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpUUecKoil opme,
BBITIOJIHATH apu(PMeTHUYeCKue onepalnry ¢ HUIMH U 1300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M HEPaABEHCTBA:

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMHU:  HMPpALMOHAIbHBIE,  TOKa3aTelbHblE U
Jorapu(pMUUecKie HepaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIbI0 PABHOCUIIBHBIX MIEPEXO0JIOB;

OCYILIECTBIISTH OTOOP KOPHEN NPU PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OMEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSTH
Heo0xo1uMble (GOPMYIIBI IJ1s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOOJIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHHH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOJAUTD PELICHHUS CUCTEMBI M COBOKYITHOCTEU
pallMOHANIBHBIX, WPPALMOHAIBHBIX, IO0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHblE, HWpPpAalMOHAIbHBIE, IIOKa3aTelIbHbIE, JOrapupMuyeckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTphI;

IIPUMEHATH T'papruecKue METOAbI I PelIeHHs] YPaBHEHUI 1 HEPABEHCTB, a TakXKe 3a7ay
C IapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHMIO 3aJa4yd, MCCIENOBaTh IOCTPOCHHBIC
MO/IENIH C MCIIOJIb30BAaHMEM aliapara anreOpbl, HHTEPIPETUPOBATh OJYYEHHBIH Pe3ysbTaT.

DOyHKUUM U TPapuUKU:

CTPOUTH IpapUKH KOMMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUI U HEPaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

MPUMEHATH PYHKIMU [T MOJCIMPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOIo aHAJIM3Aa:

UCIOJb30BaTh MPOU3BOJAHYIO [UId HCCIEIOBaHMA (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXO0/UTh HauOOJIbIlIee U HaUMEHbIlIee 3HaueHUs (PYHKIIMU HEMPEPbIBHON Ha OTPE3KE;

HCII0JIb30BaTh MPOU3BOAHYIO JUISl HAXOKICHMS HAWIYYLIErO PEUICHMs B MPUKIAIHBIX, B
TOM YHCJE COLUAIBHO-DKOHOMUYECKHX, 3aJadax, s OINpEeAETCHUS CKOPOCTH M YCKOpPEHUs
nporiecca, 3alaHHoro (GopMyIoil uiu rpadukom;
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cBOOOJTHO OTIEpPUPOBAThH MOHATUSAMU: TIEpBOOOpa3Hasi, ONpPEAeIEHHbBIN HHTETpall, HAXOIUTh
nepBooOpa3Hble NIEMEHTAPHBIX (YHKUMH M BBIYUCIATH MHTErpaid mo Qopmyne HeioTona-
Jletibnuma;

HAXOJUTh TUIOUIA/IU TUIOCKUX (UTYp U 00BEMBI TEJ ¢ IOMOIIBIO HHTErpaa;

UMETh TPEJICTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
muddepeHInaTbHBIX YPABHCHHIA,

pemaTh NpUKIaaHbIe 3a/1a4d, B TOM YHCIE COIMAIbHO-IKOHOMHUYECKOTO M (PH3UIECKOTO
XapakTepa, CpeJICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo 4acos DJIeKTPOHHbIE
Jl':{;-)l'l HaumenoBanue pa3aejioB U TEM NMPpOorpamMmMmabl Beero KOHTpoJu,H],]e HpaKanecxne E)I%I:)g)i)(:::::.])'lbﬂble
padoTsbI padoThI pecypebi
MHOK€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX YPaBHEHHM
2 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
1L[eJIbIM TIOKa3aTeNIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 [Tokazarensuas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
JlorapudmMudeckue ypaBHSHHsI
6 TpuroHomeTpuuecKe BbIpaXKeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie Gpynkmmu. [IponsBoanas 20 1
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINAS 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NMPOrpamMmblI Bcero Konrpossmnie TpaxTueckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
1 I/ICCJICI[OBaHEIe (GYHKIHI ¢ TOMOIIIBIO 99 1
MTPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ HHTETpa 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpryecKue HepaBEHCTBA
4 WppanmoHansHbIe, TIOKa3aTEIbHBIC U 24 1
norapuMudecKkue HepaBeHCTBA
5 Kommiekcubie uncia 10 1
6 HarypanbsHbie u 11e1p1e uncia 10 1
Cucrembl palMoHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTApUPMUIECKUX 12 1
ypaBHEHUI
8 3ajaun ¢ mapameTpamMu 16 1
9 HOBTOPCHI/IC, 000011IeH1Ee, CHCTEMAaTU3alHs 16 2
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




