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1. NOACHUTEJIbHASA 3AIIUCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MATEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHPYET JTOTHYECKOE M aOCTPAKTHOE MBIIUICHUE
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM COBPEMEHHOH HAyKH, KOTOpas
(hopMyIHpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havaal MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJICHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPCHHO HCIIOJIb30BATh WX JIJIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEMaTHYECKOTO aHaIH3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTBH, JOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCyXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus ydeOHOTO Kypca «AnreOpa W Hadalla MaTeMAaTHYECKOTO aHAJN3a»
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIICHUS NPHKIATHBIX 33134, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTEMaTHYECKMX MOJIENel peanbHbIX CUTyallud, HMHTEpPIpPETAlud MHOJydECHHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMu MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMaTHUYECKUMHU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONUN (OPMHPOBAHUIO HAYYHOTO
MHpPOBO33pEHUS, TaKk U 4epe3 crneunduky ydeOHONl  JesTenbHOCTH, TpeOyromen
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 Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIACICHBI
CIIEYIONINE COJIEp)KaTeNbHO-METOqMUECKUe JUHUU: «Yucina U BblUKCICHUS, «DYHKIUU U
rpadukmu», «YpaBHEHUS U HepaBeHCTBay, «Hadana MatemaTnueckoro ananan3ay», «MHOKecTBa U
Joruka». Bce OCHOBHBIE cOAEpKATEIbHO-METOAUUYECKUE JHUHUH HM3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIero oO0pa3oBaHUs, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMH TeMaMH W pasnenamu. J[aHHbIM y4eOHBINH Kypc
SBJIIETCS WHTErPATHUBHBIM, IIOCKOJIbLKY oOOBbeAMHSeT B cebe coAepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaroiruecs
OBJIaJieBal0T BCE Oojiee IIMPOKUM MATEMATHMYECKUM ammapaToM, y HHUX IOCIeI0BaTeIbHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3yYEeHUU Y4eOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHOW MaTeMaTUYeCKOW 3aJay, a 3aTeM HWHTEepPIPEeTHPOBATH
CBOM OTBET.



ConepxkarenbHo-MeToAMUeCKass  JuHUS  «Yucima W BBIYMCICGHHSD — 3aBeplIaeT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnero obmiero obpasoBanusi ocoboe
BHUMaHUE yjemseTcs: GOPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIUYMCICHUH, BKIIOYAIONIUX B
ceOs UCTIOJIb30BAaHUE PA3IIMYHBIX (OPM 3alKCH YHCIIA, YMCHHE JCNaTh MPUKUIKY, BHITIOIHSITH
MPUOIKEHHBIC BRIUMCIICHHS, OIICHUBAThH YHCIOBBIC BRIPAKCHUS, pabOTaTh C MATEMATHYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYYaroIIMMCs MHOKECTBA HATypaJIbHBIX, IIEJIBIX, PAllHOHATIBHBIX U
JNEHUCTBUTENBHBIX YHCEI JOTMOJIHIIOTCS MHOXKECTBOM KOMIUIEKCHBIX uucel. B Kaxaom U3 3Tux
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUSCKUE 3a/Ia49H U OTICpAIUU: JCIICHUE
HalleJl0, OINEPUPOBAHUE OCTaTKaMU Ha MHOXXECTBE IIEJBIX YHCEN, O0coOble CBOWCTBA
palMOHAIBHBIX U MPPAIMOHATBHBIX YHCEI, apu(PMETHUECKUE OTEpalNK, a TaK)Ke U3BJICUCHUE
KOpHS  HATypaJlbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uwucen.  bmaromaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCHOJIb3yeMBIX YHCEeT M 3HAKOMCTBY C
BO3MOJKHOCTSIMH MIX IPUMEHEHHUS I PEIICHUs pa3IMYHBIX 3a/1a4 (popMUpyeTcs MpecTaBIeHNE
0 €IMHCTBE MaTEMATUKH KaK HAyKU U €€ POJId B MOCTPOCHUH MOJIENIeH peaTbHOTO MUPA, IUPOKO
HCTIOJIB3YIOTCS 0000IIeHNEe U KOHKPETH3aIusl.

Jluausa «YpaBHEHUS W HEPABEHCTBA» pealM3yeTCsl Ha MPOTSHKEHWU BCETO OOydeHHsS Ha
YpOBHE cpemHero oOmero o0pa3oBaHUs, TOCKOJIBKY B KaxXaoMm paszaene I[Iporpammsr
MPEAYCMOTPEHO PEIICHHE COOTBETCTBYIONIUX 3a/ad. B pe3ynpTaTe oOyuaromuecs OBIaI€BArOT
pa3IMYHBIMU ~ METOJAMHU  pEIICHUs palMOHAIBHBIX, HPPAIUOHATBHBIX, TOKA3aTEIbHbIX,
JTOTapu(PMUIECKUX M TPUTOHOMETPHUECKUX YpaBHEHUM, HEPABEHCTB M CHUCTEM, a TAaKKe 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PEIICHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HAXO0XKCHHE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHU pyHkuuu. JlanHas conepraTelibHas JIMHUS BKIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAKEHMIM, a TaKKe BBIPAKEHUH,
coJlepKalluX cTerneHu u Jjorapudmel. braromaps wusydyeHuro anreOpanyeckoro marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
dbopMamMu, mpeCcTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckas TuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOTOo  Kypca, IOCKOJIbKY B  KakOM-TO  CMbICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(MUUECKONH U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BaHUE
GyHKIME Ui pemieHus 3a1ad U3 JIPYruX Y4eOHBIX MPEAMETOB U PEabHOM >KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
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, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHAIMTUYEeCKOMW, Trpaduueckod u ciaoBecHO. Ero wu3ydeHwe crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CHOCOOHOCTHM K  OOOOMIEHMI0O W KOHKpPETH3allWH,
WCIIOJIb30BAHUIO aHAJIOTUH.



CopnepxatenpHas nuHus «Hauana maremMaTHUecKOro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIMpuTh KPYr KaKk MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX 00Y4atoUIMMCH,
TaK KaK y HHUX MOSIBJISIETCSI BO3MOXHOCTb CTPOUTH IPaUMKU CIOKHBIX (PYHKIHHA, ONIPEIETATh UX
HanOOJIbIINE W HAUMEHBIIINE 3HAYEHUS, BBIYUCIATH IUIOMAan Guryp u oObEMBI Te, HAXOAUTh
CKOPOCTM W YCKOpEeHHs TporeccoB. J[laHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MaTeMaTHUECKUX MOJENeH pealbHbIX CHUTYallHid, IO3BOJSET
HAXOJUTh HaWIydlllee pEIIeHHWEe B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMUYECKHX,
3ajadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHaM3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIILIICHHUS, ()OPMHUPOBAHUIO YMEHHN
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJYYCHHBIX B XO/I€ PAa3BUTHUSI MAaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

CopnepxaTenpHO-MeTOAMUYECKast JHHUSA «MHOXKECTBa | JIOTHKa» BKIOYaeT B cels
JIIEMEHTBl TEOPHM MHOXECTB M MaTeMaTH4eCKOH JIOTHKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJCTaBICHUS TPOHU3BIBAIOT BECh KypC INKOJHLHOW MaTeMAaTHKH W TpeiaraloT Hamboiee
YHHUBEPCAIBHBINA S3bIK, OOBEAWHSIONIMI BCE pa3feibl MaTEeMATHKH W €€ TMPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MaTeMaTHYECKUE AUCIUILIMHBI H WX MPHIIOKEHHS B euHOe 1esoe. [loatomy
BaXHO JaTh BO3MOXXHOCTh OOy4JalomieMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro Ui BBIPAKECHUS CBOMX MbIcied. [pyrum
BaXHBIM TNPU3HAKOM MaTEMAaTHKH Kak HAayKH CJIeJyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOTOCTH
00OCHOBaHMH W CJENOBAaHWE OIPEHCIEHHBIM MpPaBHJIAM IOCTPOCHUS  JOKa3aTeNIbCTB.
3HAKOMCTBO C DJIEMEHTAMH MaTeMaTU4YEeCKOH JIOTMKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIILIEHUST 00yYalONINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCY)KJIEHUS Ha OCHOBE JIOTUYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS, KOTOpbIE  MPHU3BAHBI  CIIOCOOCTBOBATh
(OpMHUPOBAHHIO HABBIKOB IOCTPOCHUS MOJIENEN peallbHbIX CUTYallui, HCCIENOBAaHUS ATHX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaji y4yeOHOro Kypca HIMPOKO HCIOJIB3YETCs ISl pelIeHUs] IPUKJIIaJIHbIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3HpPOBATh MpoOieMy. JlesarenbHOCTh MO (HOPMUPOBAHUIO
HABBIKOB PEIICHUS MPUKIIATHBIX 3a/1a4 OpraHu3yeTcs B Mpolecce U3y4eHHs BCeX TeM y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

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).

B cootBerctBuu ¢ YueOHbIM tuiaHOM MBOY «JIuneit Ne 13» (Ilpukas ot 31.08.2024 Ne
405) na 2024-2025 y4eOHbIil o1 Ha M3ydeHHe JaHHOTO Kypca B 2024-2025 yue6nom roay B 11
«A» xmacce otBoauTcs 136 yacoB (4 4yaca B Henelnio), Ha ocHoBaHuK KaneHmapHOTo y4eOHOTO
rpapuka MBOY «JIuneit Ne 13» Ha 2024-2025 yuebnsbiif ron B 11 «A» Kitacce npeaycMOTPEHO
135 yacos, 1 yac cimanupoBaH 3a c4€T OJIOYHOM MoJaun ydeOHOTO MaTepuaa.



2. COAEP)XAHME OBYYEHUS
10 KJIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PEeLIEHUs IPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
ONIEpAlMM C JECHCTBUTEIBHBIMU YHCIAMU. MOJyib IEHCTBUTEIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIYMCIICHUM.

Crenens ¢ nenslM nokasareneMm. bunom Herotona. Vcnonb3oBanue noaxonsuieit Gopmsl
3aUCHU ACUCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a]1a4 U IIPEICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEMCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTapU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnectBa M TOXJIECTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUsA-CIIEACTBUsL. HepaBeHCTBO, pelieHre HepaBeHC CTBa.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U APOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM MEPEeMEHHOM. JleIeHHMe MHOroWjieHa Ha MHOTOWIEH € OCTATKOM.
Teopema be3y. MHoroweHs! ¢ nensiMu kKodddunuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINUX CTEIIEHN U KOPHH.

WppannonaneHeie  ypaBHeHUs. (OCHOBHBIE METOIBI  PEHICHUS  HMPPALUOHAIBHBIX
YpaBHEHUU.

Iloxa3zarenpHble ypaBHeHUsA. OCHOBHbBIE METOBI PELICHMS I0KA3aTEIbHBIX YPABHCHUMN.

[IpeoOpa3oBaHue BeIpaKeHUH, COAEPIKALIMX JIOTapU(PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOAbI pELIEHHUs JIOrapu(PMUUYECKUX
YpaBHEHUU.

OcHoBHBIE TpUroHOMeTpHuueckne Qopmyiasl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BBIPAKEHUH. PellleHne TpuroHoMeTpu4eCKuX ypaBHEHUN.

Pemenune cucreM nMHEHHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEHHBIX YPaBHEHHU.
Omnpenenurens MaTpuibl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €rO
3HAYEHUs, IPUMEHEHHE OIIPENEIUTENS JUIsl PELIEHUS] CUCTEMBI JINHEHHBIX ypaBHEHM. Pemenne
IIPUKJIAIHBIX 3a7a4 ¢ IIOMOLIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHuUl. lMccienoBanne nocTpoeHHON
MOJEIIH C IIOMOIIBIO MAaTPHUIL U ONIPEAEIUTEIIEH.

[TocTpoeHre MaTeMaTH4YECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHHH M HEPABEHCTB K PELICHUIO MAaTEMaTHYEeCKUX 3ajad U
3aJja4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKHU

OyHkims, crnocodbl 3anaHus QyHkUuM. B3anmMHO oOpathble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.

Ob6nacte omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gyakmuu. [Tpomexyrku
3HaKonocTostHCTBA. UETHble M HeuéTHble QyHKUUH. [lepuognueckue QyHKiuu. IIpomexyTku



MOHOTOHHOCTH (D)yHKIMH. MakcCuMymMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs1 (PYHKIIUU HA TPOMEKYTKE.

JIuneiiHasi, KBaJpaTuyHas U JpoOHO-TMHEHHAs (YyHKIHUU. DIeMEHTapHOE UCCIIEI0BAaHNUE U
MMOCTPOCHHE UX TPAPHKOB.

Crenennasi QyHKIMSA C HAaTypaJbHBIM M II€TBIM TNoKazareneMm. EE cpoiicTBa U rpaduk.
CpoiictBa U rpaduK KOpHA N-Oi CTemneHW Kak (QYHKIMHM OOpaTHOM CTENEHH C HaTypajlbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKINH, X CBOWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA U peICHHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPUUYECKHX  (DyHKIMiA
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHbIX Mpolleccax U ABJIECHUSAX. [ papuku peasbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimnsa

IlocinenoBaTenbHOCTH, CIIOCOORI 3aaHus MTOCIEN0BaTEILHOCTEH. MeTo ] MaTeMaTHYECKOMN
UHAYKIUA. MOHOTOHHBIE U OTpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHaJln3a OECKOHEYHO MaJlbIX.

Apudmernueckas W reoMmeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBarOIIEH Ie€OMEeTpUUYECKOM MPOrpeccuu.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOIEHTOB.
Hcnonb30BaHne mporpeccuu Jiisl pelieHus peajibHbIX 3aJad MPUKIaIHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHl TpaduKOB
¢dbynakuumii. CoiicTBa (QYHKIIMIA HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHre CBOMCTB HEMPEPBIBHBIX (DYHKIMI AJIs pelIeHus 3a/1a4.

[TepBas u BTOpasi mponsBoaHble QyHKIMH. OnpeneneHue, rTeOMETPUIECKUN U (PU3HICCKHUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonubie 3neMeHTapHbIX GyHKIUN. [Ipon3BoaHas CyMMBI, POU3BEACHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Jiinepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONHMCAHUS PEaJbHBIX IPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

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

11 KUIACC

Yucia ¥ BBIYUCTICHUSA

Harypanbubie u menble yucna. [IpuMeHeHue NPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HaumOombIMii o0muii aenutens (nanee — HOJl) u nHaumensiee obmee kpatnoe (aanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa 1s penienus 3a/1a4 B MebIX YHCIax.

KommnekcHeie uucma. AnreOpawdeckass W TpUTrOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHIecKre onepanuu ¢ KOMIUIEKCHBIMH dnciamu. K3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU miockoctu. @opmyna Myapa. Kopau N-oif crenenu u3
KOMITJIEKCHOTO 4yucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN IS pelieHds (U3UYECKUX U
TreOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA



Cucrema U COBOKYITHOCTh YPaBHEHUIN U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI M CUCTEMBI-
cieCTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUUYCCKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECCKOU
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBEHCTB.

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

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U  COBOKYNHOCTEH  palMOHAJIBHBIX,
MppaIMOHABHBIX, TOKA3aTEIbHBIX U JIOTAPU(HMUIECKUX YPAaBHEHHH.

VYpaBHEHMsI, HEpPaBEHCTBA U CUCTEMBI C TapaMeTPAMHU.

[IpumeHeHune ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpeTaus NOJyYEeHHBIX
pe3ynbTaTOB.

DyHKUUHN U rpaGuKU

I'paduk xommosunmu ¢yHkumid. ['eomerpruueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM TMJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne MeToapl pelleHHsT YpaBHEHHH M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ napamMeTpamu.

Hcnonw3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEM,
KOTOpbI€ BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEATbHOM KU3HU.

Hauyana maTemaTu4eckoro anajimnsa

[IpuMeHeHre TPOU3BOAHON K MCCIEIOBAHUIO (DYHKIIMHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne TpPOW3BOAHON Ul HAXOXKACHMS HAWJIy4ylIero pEelEeHUus B MPUKIATHBIX
3a/jayax, s ONpENeNIeHUsT CKOPOCTH M YCKOpPEHHUsS mpolecca, 3alaHHOro (GopMysaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHbIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

WNurerpan. I'eomerpruuecknii cMpICil UHTErpasia. Beluucinenue onpeneaéHHoro uHTerpaia
o ¢popmyne Herorona-Jleitoaua.

[Ipumenenune wuHTErpaga i HAXO0XACHUS IUIOMAACH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuit auddepeHnuanbHbIX ypaBHeHUH. MaTtemMaTuyeckoe MOJIeIUpOBaHUE
pEabHBIX MPOLIECCOB C MOMOIIBI0 AU PepeHIIUANTbHBIX YPABHEHUH.

3. IINTIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YTJIYBJEHHBIN YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh I'PAXAAHCKOM MO3UIIUK OO0YYaroIIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa  pPOCCHHCKOro  oOmecTBa,  MpeACTaBIeHHE O  MaTeMaTHYecKMX  OCHOBax
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, NpOLEAYp TpakIaHCKOTro oOIIecTBa
(BBIOODBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCUCTBOBATH C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKLHUSMU U Ha3HAUCHUEM;

2) naTPpUOTHYECKOI0 BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh POCCUUCKOW T'pa)KTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPOLUIOMY H
HACTOSIIEMY POCCUMCKONW MAaTEMAaTUKH, LIEHHOCTHOE OTHOUIEHUE K JIOCTHKECHHSM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MATEMAaTUYECKOM IIKOJbI, MCIOJb30BAHUE ITHUX JIOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoja, CHOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, STUYECKOTO TMOBEJCHMS, CBSI3aHHOTO C IMPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
HayKd U JCSTENBHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIAJa B TMOCTPOCHHUE YCTOWYMBOTO
Oymyero;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PEIICHUM, PacCCyXICHUH, BOCHPHUUMYHBOCTh K MATEMAaTUYECKUM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B WHTEpEcax 30pPOBOTO H
0e30macHOro 00pa3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/0POBbIO (310pOBOE
MUTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATUN M OTIbIXA, PETYISIpHAs (PU3UYECKasi aKTUBHOCTD),
(hM3UYIECKOE COBEPIICHCTBOBAHKE MPU 3aHATHSIX CIIOPTUBHO-03J0OPOBUTEIHHOM JIESITEIBHOCTHIO;
6) TpPy10BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOUs, WHTEpPEC K pasIudHbIM chepam
npoheCCHOHANTBHON JESTEIHHOCTH, CBSA3aHHBIM C MAaTEMAaTHKOW M €€ MPUIIOKCHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccun ©W peaau30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YecKOMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ JKOJIOTHYECKOM  KYIbTYpbl, NOHMMAaHHUE  BIHSHHUS  COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOrO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3ajad B 00JacTh OKPYXKarollel cpelibl, MIIaHuPOBAaHUE
MOCTYIIKOB U OLIEHKU UX BO3MOXXHBIX IOCJIEACTBUMN JUISl OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

chOpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U OOIECTBEHHOW TMPAKTUKH, TOHUMaHHE MaTeMaTHUYecKO Hayku Kak cdepbl
YEJI0OBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIU3ALINU,
OBJIJICHHUE S3bIKOM MATEMAaTHUKU U MaTEMaTHYECKOUN KyJIbTYpOU KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B IpyIIIE.

METANIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3zoBble Joruyeckue qeMcTBUA:
® BBISBISATh M XapaKTepU30BaTh CYIIECTBEHHbIE TMPU3HAKHM MaTEeMaTHUYECKUX OOBEKTOB,
MOHATHH, OTHONIEHWH MEXAYy TMOHATUAMHU, (QOPMYIHPOBATH OMPENCICHUS MOHSITHIA,
yCTaHABIUBATh CYIIECTBEHHBIN MpHU3HAK Kilaccu(UKaIMKU, OCHOBAHUS A 000OIIeHUS U
CpaBHEHUS, KPUTEPUU TPOBOAUMOTO aHAIIN3A;



BOCIPUHUMATh, (HOpMYIHpOBaTh M MNPEoOpa30BHIBATh CYXICHHS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIE, €IMHIYHBIC, YACTHBIE U 00I1E, YCIOBHEIC,

BBISBJIATh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M INPOTUBOpeuns: B (pakrax,
TAHHBIX, HAONIONEHHWSIX M YTBEPXKACHUSAX, IMpeylararb KPUTEPUU [UIS BBISBICHUA
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JIeNIaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEJIbCTBA MAaTEMATUUYECKUX YTBEP)KAECHUHN (IIpsMbIE U
OT NPOTHUBHOIO), BBICTPAWBATh APTyMEHTALIMIO, MPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh CIOCOO pelleHuss ydyeOHOM 3ajaun (CpaBHUBAThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOojiee MOIXOAIIMA C Y4ETOM CaMOCTOSATEIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibcKue AeiicTBUS:

HCII0JIb30BAaTh BOMPOCH! KaK MCCIIEOBATENbCKUA HHCTPYMEHT NMO3HaHUs, (POPMYIUpOBaTh
BOIPOCHI, (PUKCUPYIOIIKE POTHBOPEUHE, MPOOIeMy, YCTaHABIMBATH HCKOMOE U JaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO NMO3UIINI0, MHEHHE;

HpOBO}II/ITI) CaMOCTOSTCIIBHO CHH&HHpOBaHHBIﬁ 3KCHepI/IMeHT, HUCCIICOIOBAHUC 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTW4ecKoro O0OBeKTa, SBJICHWS, IIpollecca,
BBIABJIICHHUIO 33BPICPIMOCT€I>1 MC)K}Iy O6”[)€KTaMI/I, SABJIICHUSAMU, HpOI_[eCCﬁMI/I;

CaMOCTOSITEIIBHO (DOPMYJIUPOBATh 0OOOIICHNS W BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WCCIICJAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB H 000OIICHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIABUIATH MPEIIOJIOKCHHS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH 1e(DUIUTHI HHGOPMALIMK, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpATh HMHQOpPMAIMIO M3 HCTOYHUKOB PA3NUYHBIX TUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh U HUHTEPIPETHPOBATh HH(OPMALMIO Pa3IUYHBIX BHUAOB U (opm
MIpe/ICTaBJICHHUS;

CTPYKTYpUpOBaTh  WH(OpMALNIO, TMPEACTaBIsITH €€ B  pa3iuuHbiX  (opmax,
WJUTIOCTPUPOBATH TpadudecKH;

OIICHUBATh HAAE&KHOCTh MHQPOpPMAIMM TIO0 CaMOCTOSATEIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Oo0menne:

BOCIPUHMMATh U (OPMYIUPOBATH CYXKAECHUS B COOTBETCTBUU C YCIOBHUSMH U LEISIMU
oO111eHus, SICHO, TOYHO, FPAMOTHO BBIpaXaTh CBOIO TOUKY 3pEHHs B YCTHBIX U MUCbMEHHBIX
TEKCTaX, AaBaTh INOSCHEHUs IO XOAY PEIICHHs 3aJaud, KOMMEHTHUPOBATH IMOJIY4YE€HHBIN
pe3yabTart;

B X0Jie OOCYXJEeHMs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXJIaeMOW TeMbl, MpOOIEeMBl,
pelaeMoi 3ajauu, BBICKAa3blBaTh WJIEW, HALIEJICHHBIE HA IOMCK PELIEHUS, CONOCTABIATh
CBOM CYXXJIEHUS C CY)KJICHHSIMU JPYIUX YYaCTHUKOB JMANOra, 0OHapY)KUBATh pazinyuue U
CXOJICTBO TMO3UIMHA, B KOpPpeKTHOW ¢opme (opMyarpoBaTh pa3HOIJIACHs, CBOU
BO3PaXXKCHMUS;



NpCACTaBJIATE PE3YJIbTAaTbl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHUA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € YYETOM 3a7ad MPE3CHTAllud |
0COOEHHOCTEH ayJUTOPUH.

PeryisiTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelicTBUS

Camoopranmu3anus:

COCTaBJIATh IUIAH, aNTOPUTM pEIICHUS 3a/Jauyd, BBIOMPATH CIIOCOO pemeHus ¢ y4EToMm
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH

BApUAHTHI PELIEHUH ¢ yUETOM HOBOM HH(OpMaLIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BJIAJICTh HAaBBIKAMH MMO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUIA
U MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YyJIbTaTOB, BJIAJETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U Pe3yIbTaTa PELUICHNUs: MaTeMaTHYECKON 3ajauu;

MPEeIBUJIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTh IpPHM PELICHUM 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBICHHBIX TPYJIHOCTEH;

OIIEHMBATh COOTBETCTBUE PE3Yy/IbTaTa €N U YCIOBUAM, OOBSACHATh IPUUUHBI JJOCTUKECHUS
WIM HEJOCTUXKEHHS PEe3ylIbTaTOB JESTEIbHOCTH, HAXOJIUTh OIMIMOKY, OaBaThb OLEHKY
MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eATEeIbHOCTD:

MMOHMMAaTh W MCIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON W MHIUBUIYaTbHOU pabOThI MpHU
pPEIICHNN y‘-Ie6HI)IX 3aaa4, IpUHUMATb LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHu3allii0 COBMECTHOH palboThI, pacmlpenensaTh BHIbl pPaldOT, JIOTOBapUBATHCA,
00CYXIaTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B T'PYNIOBBIX (Gopmax paboThl (0OCYXIACHHUS, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U MHBIE), BBITIOIHATH CBOIO 4acTh pabOTHI U KOOPIUHUPOBATH CBOM JICHCTBUS C
IPYrUMH YJICHAMH KOMaHJbI, OIICHWBATh Ka4eCTBO CBOETro BKJIAJa B OOIIMI MPOJYKT TIO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy obOyuenns B 10 kjacce oOy4arouuics IMOMYYUT CICIYIOIIUE TMPEIMETHBIE

pe3ynbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa ¥ Havala
MaTeMaTH4YEeCKOTO aHAIH3a»:

Yuciaa v BLIYUCJICHUS:

CBOOOJIHO ONEPUPOBATH MOHATUSAMM: PALlMOHAIBLHOE YMCII0, OECKOHEYHas MepuoandecKas
IpoOb,  TMPOLEHTHI, HUpPPALMOHATIBHOE  YHCIO, MHOXKECTBAa  PALMOHAIBHBIX U
JNEUCTBUTEIIBHBIX YACET, MOAYJIb JEHCTBUTEIBHOTO YNCIIA;

INPUMEHATH APOOH M MPOLEHTHI I peleHUs MPUKIIAAHBIX 33a]a4 U3 Pa3IMuHbIX OTpacien
3HaHUH U PEAIbHOM JKU3HU;

NPUMEHATh NPUOIKEHHBIE BBIYMCICHUS, TNpaBUia OKPYIJICHUS, NMPHUKHUIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUH;

CcBOOOJITHO ONEepupoBaTh IMOHATHEM: CTENEHb C LEJbIM I[OKa3aTeJeM, HCIOJIb30BaTh
MOXOJSIIYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JJIS PElICHUs MPAaKTHYEeCKUX 3a1ad
U NIPEACTABIICHUS JAHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKHI KOPEHb HATYypaJlbHOW CTETEHH;
cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBHBIM ITOKa3aTelNeM;



CBOGOZ[HO ONCpHUpOBaTh IOHATUAMMU: JIOI‘apI/I(i)M qucia, ACCATUYHBIC KW HaTypaJIbHBIC
JorapuMmbl;

CBOGO[[HO OncprupoBaTh IMOHATHUAMU. CHUHYC, KOCHHYC, TAHI'CHC, KOTAHI'CHC YHCJIOBOI'O
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, ApKKOCHHYC M aPKTaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA:

cBOOOJTHO OTIEPHPOBATH OHATHSAMH: TOXKAECCTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIILHBIC
YPaBHEHUS U ypaBHEHUS-CIICJCTBUS, PABHOCHJIbHbIE HEPABEHCTBA;

NPUMEHATh PA3IMYHBIE METOIbl PEUICHHS PAlMOHAIBHBIX H JIPOOHO-PAMOHAIBHBIX
YpaBHEHUM, IPUMEHSTh METOJl UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO OMNEpPUPOBATh MOHATHSAMHU: MHOTOYJIEH OT OJHOM INEpPEeMEHHOW, MHOTOWIEH C
enbIMi K03 (ULMeHTaMu, KOPHM MHOTIOWIEHA, NMPUMEHSTh JEJ€HUE MHOrodjieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Bueta nis pemenus 3aaay;

CBOOOJHO OINEpPUpPOBaTh MOHATHUSAMHU: CHUCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpula,
OTIPENEeNUTENb MATPUILBI 2 X 2 U €ro TeOMETPUYECKU CMBICI, MCIOJIb30BaTh CBOMCTBA
omnpenenuTenss 2 X 2 s BBIUMCIECHUS €ro 3HAYeHHs, MPUMEHSATh OINpEeAeTUTeNN Ui
pElIeHHUsT CHUCTeMbl JIMHEHHBIX YpaBHEHUH, MOJENUPOBAaTh peajbHble CHUTYyallUH C
MOMOIIBI0 CUCTEMBbl JIMHEWHBIX YypaBHEHUH, MHCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MTOMOIIBI0 MATPHUIL U OTIpeACTUTENIEeH, HHTEPIPETUPOBATh MOJIY4YEHHBIH PE3ybTaT;
HCI0JIb30BATh CBOMCTBA IEHCTBUI C KOPHAMMU J1J1s TpeoOpa3oBaHUsl BbIPaKEHUH;
BBITIOJIHATE ~ IPeoOpa30BaHUSl YMCJIOBBIX  BBIPAXKEHUH, COAEpXKalluX CTENeHH C
palOHAIBHBIM MOKAa3aTeIeM;

WCIIONb30BaTh  CBOMCTBA  JjiorapuMoB uisi  mpeoOpa3oBaHMs  JIOTApUPMUIECKUX
BBIPAKCHUI;

CBOOOJHO  OMEpUPOBATh  MOHATUSAMHU:  HUppallMOHANIbHBIE,  IOKa3aTelbHBIE U
Jorapu(MUUecKue YpaBHEHHS, HAXOIUTh HUX PEIICHHS C IOMOIIBI0 PaBHOCHIBHBIX
MEPEX0I0B I OCYILECTBIISASI IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYeCKHe  (QopMynsl  id  IpeoOpazoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO ONEpUPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTH
HeoOxonuMble  (OPMYNBI Ui PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YpaBHEHUH;

MOJENUPOBATh pealbHbIE CUTyalldd Ha $3bIKe alureOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA IO YCIOBHUIO 3aJayd, HUCCIEN0BATHh IMOCTPOEHHBIE MOJEIHU C
WCII0JIb30BaHMEM amapara anreopsl.

DOYyHKUUH U TPaPUKU:

CBOOOZHO ONEpPUPOBATh MOHATUSAMH: (DYHKIUS, CrIOCOOBI 3agaHusi (YHKIMH, B3aUMHO
oOpartHble (QYHKIIUN, KOMIO3UIUS GYHKUIUH, TpadyK (PYHKIMH, BBITOIHATh JIEMEHTapHbIE
npeoOpa3oBaHus TpaguKoOB QyHKLUH;

cBOOOJITHO ONEepUpOBaTh MOHATUAMHU: O0JACTh ONpEAETCHHUS M MHOXKECTBO 3HAYCHUH
GyHKUMU, HYTU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO ONEpHPOBATh MOHATHUAMH: YETHbIE U HEUETHbIE (DYHKIMM, MEPUOJUUECKHUE
(GyHKIMHU, TPOMEXYTKH MOHOTOHHOCTU (YHKIIMM, MAaKCUMYMbl U MHUHUMYMBbI (DYHKIIUH,
HauOoJIbIIee U HaMMEHbIIIee 3HaYeHne (YHKIIUU Ha IPOMEXKYTKE;

cBOOOJIHO ONEpPHPOBATh MOHATHAMM: CTEMEHHAs (YHKIUS C HATYypaJbHBIM M IIEJIBIM
nokaszaTeneM, TrpaduK CTENEeHHONM (QYHKIUH C HaTypajdbHBIM M LEJNbIM IOKa3aTelieM,



rpaduK KOpHS N-0i CTermeHu Kak (YHKIUMU OOpaTHOM CTENEHH C HaTypaJbHBIM
II0Ka3aTeseM;

ONEepPHPOBATh TOHATUSAMH: JIMHEHHas, KBaJpaTH4YHas W JAPOOHO-IHMHEHHAs (QYHKIHH,
BBITIOJIHATE 3JIEMEHTAPHOE UCCIIC0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OMEpPUPOBATh MOHATHUSAMU: NOKa3aTelbHAas M Jorapupmuueckas (QyHKIUH, UX
CBO#CTBA ¥ IpaMKu, UCIOJIH30BATh UX T'PApUKH IS PEIICHHs yPaBHEHUH;

cBOOOJTHO OIEPHUPOBATH TMOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OTpEICICHUE
TPUTOHOMETPUYECKHX (PYHKIIUI YUCIIOBOTO apTryMEHTa;

HCI0JIb30BaTh Tpaduku (YyHKUMH Ul HUCCIEIOBaHMS MPOLIECCOB U 3aBUCUMOCTEH IpH
pelleHnH 3aJad U3 Jpyrux Y4eOHbIX MPEIMETOB U PEaJbHOW JKU3HH, BbIPAXKaTh
(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUNHAMU;

Hauana MmaTeMaTHYeCKOI0 aHAJIN3A:

CBOOOJHO ONEpUPOBATH MOHATUSIMH: apudmeTrndeckass U TeoMeTpUyecKas Mporpeccus,
0eCKOHEYHO yOBIBaroIIasi reoMeTpruyecKasl Iporpeccusi, TMHEHHBINA 1 dKCIIOHEHIMAIbHBIH
poct, opMyJia CII0KHBIX MPOLIEHTOB, UMETh MIPEJICTABIEHNE O KOHCTAHTE;

HCI0JIb30BATh MIPOIPECCUH JIJISl PELISHMs] peallbHbIX 3ajau MPUKIATHOTO XapaKTepa;
CBOOOJHO  OMEpPUPOBATH  MOHATUSMU:  IOCIEAOBATEIBHOCTh, CIOCOOBI  33/JaHUA
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHbIE M OIPaHUYEHHBIE IOCJIEIOBATEIbHOCTH, MOHUMATh
OCHOBBI 3apO>K/IEHUSI MaTEMaTHUECKOT0 aHalln3a KaK aHaan3a OECKOHEYHO MaJlbIX;
CBOOOJHO ONEpPHUPOBATH MOHATUSMU: HENPEPHIBHBIE (YHKIIMH, TOUKU pa3pbiBa rpaduxa
(dhyHKIIMH, acCUMIOTOTHI rpadrka QyHKITUH;

CBOOOJHO OMNEpUpOBATh MOHATHEM: (YHKIMs, HENpepblBHAs Ha OTpe3Ke, MPUMEHSTbH
CBOMCTBA HEMPEPHIBHBIX QYHKITUN TSI peIICHUS 3a/1a4;

CBOOOJHO OMEpUpOBaTh MOHATHAMM: TepBasi U BTOpas MPOU3BOAHBIE (PYHKIIUH,
KacarenbHas K Tpaduky QyHKIUH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBbI, IPOU3BEIACHUSA, YAaCTHOIO M KOMIIO3ULMH JBYX
(GyHKIM, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

WCII0JIb30BAaTh F€OMETPUUYECKUIN U (PU3NYECKHUIT CMBICI TPOU3BOIHOM JUIsl pEIIeHUs 3a/1au.

Muo:kecTBa M JJOTHKA:

CBO6OI[HO OIICpHUPOBATH NOHATUAMMA: MHOXKECTBO, OIIEpAllM HAJ MHOKCCTBAMMU,
HCIIOJIB30BATh TCOpeTHKO'MHO)I(eCTBeHHBIﬁ amnrmapatr JJis1 OIruCaHus pE€ajbHBIX IIPOLECCOB
n HBHGHHﬁ, IIpU pCHICHUH 3aJJa4 U3 JPYIrux y‘le6HLIX npeaAMCETOB,

CBO6OI[HO ONCpUpOBaTh TMOHATUAMU: OIPECACICHUC, TEOpEMa, YPABHCHUC-CIICACTBUC,
CBOMCTBO MaTEMaTHUYECKOI'O 06’beKTa, JA0Ka3aTCIbCTBO, PAaBHOCUIIBHBIC YPABHCHUS U
HCPABCHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydarolmuiicsi MOJIYYHUT CIEIYIOIIME MpeIMETHBIC

pe3ynbTaThl O OTACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Aniredpa u Havana
MaTEMATUYECKOTO aHaJIN3a»:
Yuciaa v BLIYUCJICHUS:

CBO60,Z[HO ONepHUpOBaTh IMOHATHAMU: HATYpaJIBHOC W NCJIOC UYHUCIO, MHOXECTBaA
HaTypaJbHbIX U HCJIbIX YHUCCJI, UCIIOJIB30BATh ITPU3HAKHU ACITIUMOCTU LCJIbIX YHUCCII, HOJ_—[ )51
HOK HaTypaJlbHbIX YUCCIT JII pCHICHUS 3a/1a4, IPUMCHATDL aJITOPUTM EBKJ'II/II[a;

CBO60,Z[HO ONCpHUpOBaTh MMOHATHEM OCTATKA IO MOAYJIO, 3alIMCBhIBATh HATYPAJIBbHBIC YUCIIA
B PA3JIMYHBIX NO3UIMOHHBIX CUCTCMAX CHHUCIICHHA,



CBOOOJHO OINEPHPOBATH MOHATHUSAMH: KOMILUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX
qucell, MPEJCTABIATh KOMIUICKCHBIC YHCIa B anreOpanmyecKodl W TPUTOHOMETPHYECKOU
(hopme, BBITIOTHATH apuPMETHUECKUE ONEPAMHA C HUIMU U M300paxaTh Ha KOOPAHMHATHOM
TUIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA:

CBOOOJHO  ONEPUPOBATH  TMOHATHUSAMHU:  HPPAlMOHAIBHBIC,  IOKAa3aTelIbHBIC |
norapuMUYECKUe HEPABCHCTBA, HAXOIWTh HMX PEIICHHUS C IOMOIIBI0 PaBHOCHIBHBIX
IIEPEXOI0B;

OCYIIECTBIISATH OTOOP KOPHEH MpH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOJHO OTEPUPOBATH TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HEOOXoauMBbIe (OPMYJIBI sl  PEIICHWs] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOOJIHO OTEpUPOBATh MOHATHSIMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHUW W HEPABEHCTB,
PaBHOCWJIBHBIE CHCTEMBI W CHUCTEMbI-CIICJICTBUSI, HAXOJWUTh PEIIEHUS CUCTEMBI U
COBOKYITHOCTEH paIlMOHAIbHBIX, UPPALMOHATBHBIX, MMOKA3aTEIbHBIX U JOTapU(PMUUECKUX
YpaBHEHUIN U HEPABEHCTB;

pemaTh  palMoOHANbHBIE, WPpPAIMOHAIBHBIE, TIOKa3aTelbHbIE, JIoTapu(PMHUUECKHE W
TPUTOHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA, COAEPKAIIUE MOIYJIN U MApaAMETPHI;
MPUMEHSTH TPaPUIECKUE METOJIBI ISl pEIICHUST YPaBHEHUM U HEPABEHCTB, a TaKXKe 3aad
C TTapaMeTpamu;

MOJENTUPOBATh pealbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 337a4d, UCCIEAOBATh MOCTPOCHHBIE
MOJENU C UCHOJb30BAaHUEM ammapara aireOpbl, HMHTEPHPETUPOBATH IOJTYUYECHHBII
pe3ynbTart.

DOYyHKUUM U TPaPUKH:

CTpOUTh TpaduKd KOMIO3UIUN (YHKUUNA C MOMOUIBIO 3JIEMEHTAPHOIO HCCIEIOBaHUS U
CBOWCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTH F'€OMETPUUECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPIUHATHOM IIIOCKOCTH;
CBOOOHO OMEpPUPOBATH NOHATUAMU: T'paUKH TPUTOHOMETPHUUECKUX (PYHKIIUNA;
MPUMEHATh PYHKUIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PeaTbHBIX MPOLIECCOB.

Havajna maTeMaTHYeCKOIo aHAJIU3A:

WCIIOJb30BaTh MPOU3BOAHYIO JIUIS HCCIICOBaHUS (DYHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJIUTh HAUOOJIbIIICE U HAMMEHBIIIeE 3HAYCHUS (DYHKIIMU HEPEPHIBHOW HA OTPE3KE;
WCIIOJIb30BaTh MPOU3BOJAHYIO Ul HAXOXKICHUS HAMJIYYIErO PEIICHUS B MPUKIAJHBIX, B
TOM 4YHCIE COIMATbHO-3KOHOMUYECKHX, 3a/avax, Uil OIPEACICHUSI CKOPOCTH W
YCKOPEHUs Tpoliecca, 3alaHHOTO (OPMYIION UK rpaduKoM;

CBOOOJHO OMIEPUPOBATHh MOHATUAMU: TIepBOOOpa3Hasi, onpeAenEHHbI HHTETPall, HAXOAUTh
MepBoOOpa3HbIE IEMEHTAPHBIX (PYHKIUN U BBIYUCIATH UHTETpal no ¢opmyie HproToHa-
Jletibnuma;

HaXOJHUTh IIOMAAH IOCKUX (UTYP U 0OBEMBI TENT ¢ MOMOIIBIO HHTErpana;

MMETh TPEACTaBICHHE O MAaTeMaTUYECKOM MOJICIMPOBAHUM Ha TpPUMEpE COCTaBICHHS
g depeHIInanbHbIX YpaBHEHHI;

pemath MpUKIagHbIe 3a7aud, B TOM YHCIE COIUAbHO-DKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBaMU MaTeMaTHYEeCKOTO aHalIK3a.



4. TEMATUYECKOE IINTAHUPOBAHHUE

11 «A» KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Kour n (ungposbic)
n/n Bcero PObHEIE paKTHrieciHe o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
UccnenoBanue GyHKIUN ¢ TOMONIBIO TPOU3BOTHOM 22 1
[lepBooOpa3Has 1 UHTETrpa 12 1
I'paduku TpuroHoMerpuueckux GyHkuui. TpuroHomerpuyeckue 14 1
HEpaBEHCTBa
4. | UppanmoHanbHbIe, TIOKa3aTeNbHbIC U JIoTapu(QMUIecKre 24 5
HEpaBEHCTBA
KomrmutekcHbie uncia 10
HarypanbsHbie u 11e1p1e yncia 10 1
Cucrembl paliMoHaIbHBIX, UPPALUOHATBHBIX TOKa3aTENbHBIX U 12 1
Jorapu(MUUECKUX ypaBHEHHM
8. | 3amaum ¢ mapameTpaMu 16 1
9. | TloBTOpEHUE, 0OOOIICHHE, CUCTEMATH3AIIMS 3HAHUI 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 135 8 0




5. IOYPOYHOE IIVIAHUPOBAHUE
11 «A» KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Bcero Konrpoaenere | Mpaxriieckue u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcnbl
1 [IpumeHeHne Nporu3BOIHOM K HCCIeI0BaHUIO (QYHKIUI 1 02.09
Ha MOHOTOHHOCTB U 9KCTPEMYMBI
2 [IpumeHeHue nporu3BOIHOM K HCCIeI0BaHUIO (DYHKIUI 1 04.09
Ha MOHOTOHHOCTB U 9KCTPEMYMBI
3. [IpumeHeHue MPor3BOIHON K HcCaeI0BaHUIO QYHKIUI 1 04.09
Ha MOHOTOHHOCTB U 9KCTPEMYMBI
4 [IpumeHeHue MPor3BOIHON K HcCaeI0BaHUIO QYHKIUI 1 06.09
Ha MOHOTOHHOCTb U 3KCTPEMYMBI
5 [IpuMeHeHne MPON3BOIHOM K UCCIICTOBAHMIO (DYHKITUMA 1 09.09
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
6. [IpuMeHeHne MpON3BOIHOM K UCCIICIOBAHMIO (DYHKITUMA 1 11.09
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
7 Haxosxaenne HanOoJIbIIEro 1 HAMMEHbBLIETO 3HAYECHUS 1 11.09
HeNpepbIBHON (DYHKILIMU HA OTPE3KE
8. BxoaHasi KOHTPOJIbHAsA padoTa 1 1 13.09
9 Haxosxaenne HanOoJIbIIero 1 HAMMEHbBLIETO 3HAYECHUS 1 16.09
HenpepbIBHON (DYHKIIMU HA OTPE3KE
10. Haxosxaenne HanOoJIbIIero 1 HAMMEHbBLIET0 3HAYESHUS 1 18.09
HenpepbIBHON (DYHKIIMU Ha OTpEe3Ke
11. Haxosxaenne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYESHUS 1 18.09
HeNnpepbIBHON (DYHKIIMU HA OTPE3KE
12. HaxosxaeHne HanOoJIbIIEero 1 HAMMEHbBIIET0 3HAYSHU s 1 20.09
HenpepbIBHON (DYHKIIMU HA OTPE3KE
13. [IpumeHenne Nponu3BOIHOM ISl HAXOXKIACHHUS 1 2309
HaWIY4IIEro pelieHus B IPUKJIAIHBIX 3a/1a4ax




[IpumeHeHre npou3BOIHOM JUIsl HAXOXKICHUS

14. 25.09
HAWJIYYLIErO PEUIEHUS B IPUKJIAIHBIX 3a1a4aX
[IpumeneHne npou3BOIHOM JUIsl OIIPEACIICHUS
15. CKOPOCTH M YCKOPEHUS IIPOLECCa, 3aJaHHOTO 25.09
dhopmyIoit wim rpadukoM
[IpumeneHne npou3BOIHOM JUIsl ONIPEACIICHUS
16. CKOPOCTH M YCKOPEHUS TIPOLIECCA, 3a[aHHOTO 27.09
hopmyroit wim rpadukoM
17. Kommosurus GpyHKIuii 30.09
18. Komnozumust pyHKImiz 02.10
19. Kommosumms yHKiuii 02.10
20. FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 04.10
KOOPMHATHOM TJIOCKOCTH
21, FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 07.10
KOOPJMHATHOM TIIOCKOCTH
29 FeOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHHH Ha 09.10
KOOPJIMHATHOM TIIOCKOCTH
23. ITepBooGpa3Has, 0OCHOBHOE CBOMCTBO IIEPBOOOPA3HBIX 09.10
24 [TepBooOpa3Hbie anemMenTapHbIX GyHKIUN. [IpaBuia 11.10
' HAXO0KJIEHHS [IEPBOOOPA3HBIX '
o5 [TepBooOpa3Hbie anemMenTapHbIX GyHKIUN. [IpaBuia 14.10
' HAXO0KJIEHHS [IEPBOOOPA3HBIX '
26. Hurerpai. ['eoMeTpryecKuii CMBICI MHTErpaaa 16.10
27 Brluncienre onpeeaéHHoro MuTerpaia no Gopmyse 16.10
' HproTona-Jleitbuuria '
28 Brluncienne onpeeaéHHOro HaTerpana no Gopmyie 18.10
' Herorona-Jlei6uuma '
29 [TpyMeHEHNe UHTErpaia Ui HaX0KACHUS TUIoIaaei 2110
' IUIOCKHX (UTYD '
30, [TprMeHEeHNe UHTErpaa IS HaXOXkKIEHUs 00BEMOB 23.10

TCOMECTPUUCCKUX TCII




3L [puMeps peteHuit audPepeHIuanIbHbIX YpaBHEHUI 23.10
32. [Ipumepsl petennii muddepeHuanbHbIX YPaBHEHHI 25.10
MatemaTrueckoe MOJISITHPOBAHUE PEATBHBIX
33. IPOLIECCOB € MOMOIIIBIO (D PEPEHITHATBHBIX 1 06.11
YpaBHEHUH
KonTpoabnas padora: "HUccienopanne GpyHKuuii ¢
34. noMombI0 npoussoanoii. lepsoodpasnas u 1 06.11
uHTerpaa"
35. Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U 1 08.11
rpaduku
36. TpuronomeTpuueckue GyHKIIMH, UX CBOWCTBA U 1 11.11
rpaduxu
37, TpuronomeTpuueckue GyHKIIMH, UX CBOWCTBA U 1 13.11
rpaduxu
38. Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1 13.11
rpapuku
39, Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1 15.11
rpaduku
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C 1 18.11
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C 1 20.11
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI C 1 20.11
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
43 O160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI C 1 2211
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH '
44, PellieHre TPUrOHOMETPHYECKUX HEPABEHCTB 1 25.11
45. PenreHre TPUTOHOMETPUYECKUX HEPABEHCTB 1 27.11
46. PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB 1 27.11
47. Pemenune TpUroHOMETpUUECKUX HEPABEHCTB 1 29.11




KonTtpoabHnas padora: "I'papuku

48. TPUTOHOMETPHYEeCKUX (PYHKIHIA. 02.12
Tpuronomerpunyeckne HepapeHcraa'"

49. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 04.12
HEPaBEHCTB

50. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 04.12
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS TOKA3aTEIbHBIX 06.12
HEPaBEHCTB

52, OCHOBHBIE METO/IbI pEIICHUS MTOKA3aTEIbHBIX 09.12
HEPaBEHCTB

53, OCHOBHBIEC METO/IbI PEIICHHS JIOTAPUPMHIECKUX 11.12
HEPaBEHCTB

54. OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMUICCKUX 11.12
HEPaBEHCTB

55, OCHOBHBIE METO/IBI PEHICHHS JOTapU(PMHIECKUAX 13.12
HEpPaBEHCTB

56. OCHOBHBIE METO/IBI PEHICHHS JOTapU(PMHIECKUAX 16.12
HEpPaBEHCTB

57 OCHOBHBIE METO/IBI PELICHHUS UPPANOHATBHBIX 18.12
HEpaBEHCTB

58, OCHOBHBIE METO/IbI PELICHHS UPPALUOHATBHBIX 18.12
HEpPaBEHCTB

59 AJIMHUHHMCTPATUBHASI KOHTPOJIbHAsI padora 3a 1 20.12
MOJIyro/ine

60. OCHOBHBIE METO/IbI PEILIEHHS HPPALIMOHAIBHBIX 2312
HEpPaBEHCTB

61 Fpa(bnqecicne METO/Ibl PEIICHUs] UPPALUMOHATIBHBIX 2512
ypaBHEHUH

62. I'padrueckue MeTOIbl pellICHHs HPPALIMOHAIBHBIX 2512

yYpaBHEHUH




I'padmyeckue MeTo b1 peleHus TOKa3aTeIbHBIX

63. B 27.12
ypaBHCHUI

64, I'padrueckue METO bl PEIICHHS TIOKA3aTeIbHBIX 3012
HCPaBEHCTB

65. Fpa(imqeci(ne METO/IbI PEIICHHSI JIOTapH(PMIICCKAX 10.01
ypaBHCHUI

66. I'padmueckue MeToap! pereHus JJorapupMUIecKIx 13.01
HEPaBEHCTB

67. I'padmueckue MeToap! pereHus JJorapupMUIecKIx 15.01
HEPaBEHCTB

68. I'padrueckre METOIbI pEIIEH s TIOKA3aTeIbHBIX U 1501
JOTapu(PMUIECKUX YpaBHEHUN

69, I'padrueckne METO Bl PENICHUsI TOKA3aTeIbHBIX 1 1701
JoTapu(PMUIECKUX YpaBHEHUN

0. I'padmueckue METOIbI pELICHHUS TOKA3ATEIbHBIX U 20.01
J0rapru(MUIECKIX HEPABEHCTB

71 I'padmueckue METOIbI PELICHHUS TOKA3aTEIbHBIX U 2201
J0rapru(MUIECKIX HEPABEHCTB
KonTpoabHasi padora: "UppauuonaibHblie,

72. noKasareJbHbIe ¥ JJOrapu(pMUIECKHe 22.01
HepaBeHCTBA'"
KommuiekcHbie uncia. Anredpanyeckas u

73. TPUTOHOMETPUYECKAs (DOPMBI 3aIIMCH KOMILIEKCHOTO 24.01
qHcIia
KomrmiekcHble uncia. Anredpandeckas u

74. TPUTOHOMETPUYECKas (POPMBI 3aIIUCH KOMILIEKCHOTO 27.01
qHcIia

75, Apudmernueckne onepanin ¢ KOMIUICKCHBIMH 2901
YHCITaMHU

76. Apudmernueckue onepanin ¢ KOMIUICKCHBIMH 2901
YHCITaMHU

7. N306pakeHne KOMIIEKCHBIX YHCEN Ha KOOPIHHATHOM 31.01




IIJIOCKOCTH

N300paskeHne KOMIUIEKCHBIX YMCeNl Ha KOOPAUHATHON

78. 1 03.02
IUIOCKOCTH

79. ®opmyna Myaspa. KopHu N-oii ctenenu u3 1 05.02
KOMIUIEKCHOTO YHCIIa

80. ®opmyna Myaspa. KopHu N-oii ctenenu u3 1 05.02
KOMIUIEKCHOTO YHCIIa

81 [IprMeHeHNE KOMIUIEKCHBIX YMCEI JUIS PEIIEHHs 1 07.02

' (U3NYIECKUX U TEOMETPHYECKUX 3a/1a4 '
82 [IprMeHeHnE KOMIUIEKCHBIX YMCEI JUIS PEIIEHHs 1 10.02
' (U3NYIECKUX U TEOMETPHIECKUX 33124 '

83. HarypanbHble U Leble 9icia 1 12.02

84. HatypanbHble 1 HENbIe Yncia 1 12.02

85. [IprMeHEHNE TIPU3HAKOB AETMMOCTH IIENBIX YHUCEI 1 14.02

86. [Ip¥MeHEHNE TIPU3HAKOB IETMMOCTH HETBIX YHCE 1 17.02

87 [IprMeHeHNE TPU3HAKOB AETMMOCTH LIEIBIX YUCEN: 1 19.02
HOJl m» HOK

88, [IprMeHEHNE TPU3HAKOB AETMMOCTH LIEIBIX YUCEN: 1 19.02
HOJl u» HOK

89 [IpuMeHEeHHE IPU3HAKOB AEIMMOCTH LIEIBIX YUCENL: 1 21.02
OCTaTKH 110 MOIYJIIO

90. [IpuMeHEeHHE IPU3HAKOB AEIMMOCTH LIEBIX YUCENL: 1 24.02
OCTaTKH 10 MOYJIO
[IpuMeHEeHHE IPU3HAKOB AEIMMOCTH LIEIBIX YUCENL:

91. anroput™ EBKimza 1y pelienus 3a1a4 B HesbIX 1 26.02
qycIax

« N

92 KonTpoabHnasn paﬁoTa'.' KommuiexkcHsble yncia. 1 26.02
Teopus neabIx yuce

93, CucreMa U COBOKYITHOCTh YpaBHEHHU. PaBHOCHIIBHBIE 1 28.02

CUCTCMBI 1 CUCTEMBI-CIICICTBUA




94 Cucrema ¥ COBOKYITHOCTh ypaBHEHUM. PaBHOCUIIbHBIE 1 03.03
' CUCTEMBI U CUCTEMBI-CIIEACTBUS '

OCHOBHI)IG MCETOABI PCILICHUA CUCTEM U
95. "OIBL p 5 1 05.03
COBOKYHHOCTGI/I paHI/IOHaJII)HHX ypaBHeHI/II/I

OCHOBHI)IG MCETOABI PCIICHUA CUCTEM U
96. "OZIBL p 5 1 05.03
COBOKYNHOCTEH MPPaAMOHAJIbHBIX YPAaBHCHHHU

OCHOBHI)IG METOOBI PCIICHUA CUCTEM U
97. FOJLBI P 5 1 07.03
COBOKYHHOCTCI/I TTIOKa3aTCJIIbHBIX ypaBHeHI/II/I

OCHOBHI)IG METOABI PCILICHUA CUCTEM U
98. FOZIBT p 5 1 10.03
COBOKYHHOCTCI/I TTIOKa3aTCJIIbHBIX ypaBHeHI/II/I

OCHOBHBIG METO BRI PCILICHUA CUCTEM U
99. FOJLBI P 5 1 12.03
COBOKYIHOCTEH JorapuMHUYECKUX YpaBHEHUN

OCHOBHBIG METO BRI PCILICHUA CUCTEM U
100. FOZIET p 5 1 12.03
COBOKYIHOCTEH JorapuMHUUYECKUX YpaBHEHUN

[IpumeHeHne cuCTEM K pEeHICHUIO MAaTeMAaTHYECKIX
101, | 384a M 327184 U3 PasTHIHbIX obnacTeil HayKu U 1 14.03
peaIbHOM KU3HU, HHTEPIIPETALIHS TOTYy4EeHHBIX
pe3yNbTaToOB

HpI/IMeHeHI/Ie CUCTEM K pemeHmo MaAaTEMATHUYCCKHUX
3a1a4 U 3a1a4 U3 pa3JIM4YHbIX 06J'IaCTeI7I HAVKH U

102. A 3all p Yy 1 17.03

peaJ'ILHOI/I JKH3HU, I/IHTCpHpCTaHI/I}I HOJ'Iy‘ICHHBIX

pe3ynbpTaToB

[IpumeHeHre HEPaBEHCTB K PEHICHUIO
103, | MATCMATHYCCKUX 3a[a4 U 3a11a4 U3 Pa3TUUIHbIX 1 19.03
obracTeil HayKH U peallbHOM KU3HU, HHTEPIIPETAIUS
MOJIyYE€HHBIX PE3yJbTaTOB

KounrtpoabHnas padora: ""CucreMbl paMOHAIbHBIX,
104. | uppanuoHAILHBIX MOKA3ATENbHBIX H 1 1 21.03
JorapuMu4ecKnux ypapHeHui"

105. | PaumoHnanbHbIC ypaBHEHHS C TApaMETPaMu 1 21.03

106. | PaumoHanbHBIC HEPAaBEHCTBA C TTAPAMETPAMH 1 02.04




107. | PaunonanbHbIe CUCTEMBI C TTApAMETPaMK 1 02.04
108, | VIPpaunoHabHEIC ypaBHCHHUs, HEPABCHCTRA C 1 04.04
napaMeTpamu
109. | MppanuonanbHbie CHCTEMBI ¢ TapaMeTPamMu 1 07.04
110, | HoxasaTenbHEIe ypaBHEHUs, HEPABECHCTBA C 1 09.04
napaMeTpamu
111. | IMoka3aTenbHbIE CHCTEMBI C TAPAMETPAMU 1 09.04
117, | Jlorapudmuteckue ypaBHeHNs, HEPABEHCTBA C 1 11.04
napaMeTpaMu
113. | Jlorapudmudeckue cucTeMBbI ¢ MapaMeTpamMu 1 14.04
114. | Tpuronomerprueckue ypaBHEHHs C TApaMeTPaMu 1 16.04
115. | Tpuronomerprueckre HEpaBEHCTBA C TIAPAMETPAMHE 1 16.04
116. | TpuroHoMeTpUYECKHE CHCTEMBI C TTApAMETPAMHE 1 18.04
[TocTpoeHue U UCCIENOBAHNE MATEMATHYECKUX
117. | Mmoneneii peanbHBIX CHTYALUii ¢ TOMOIIBIO YPABHEHHI 1 21.04
C IIapaMeTpaMu
[TocTpoeHue U UCCIIENOBAHNE MATEMATHYECKUX
118. | Mmoxeneii peanbHBIX CUTYALUii ¢ IOMOMIBIO CUCTEM 1 23.04
yPaBHEHHH ¢ MapaMeTpaMu
[TocTpoeHue U UCCIIEN0BAHNE MATEMATHYECKHX
119. | Mmoneneii peanbHBIX CHTYaLUii ¢ IOMOIIBIO CUCTEM 1 23.04
yPaBHEHHH ¢ MapaMeTpaMu
120. | IpomexyTounas arrecTamus 1 25.04
191, POBTOpeHHe:' 00001LIeHNEe, CUCTEMATU3ALMs 3HAHMIA: 1 28.04
YpaBHeHUs
122, 'ITIOBTOpeHI/Ie',' 00o0011eHne, cucTeMaTH3alus 3HaHui: 1 30.04
YpaBHeHUs
123, }:IOBTOpeHHe, 0000111eHHE, CI/ICTeMjl'”'FI/IL’vaI_II/ISI 3HAHMII: 1 30.04
Vpasuenust. CUCTEMBI ypaBHEHHH
124. | TToropenue, 06006LIEHHE, CHCTEMATU3ALUS 3HAHMIA: 1 05.05




"HepaBencrsa"

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIUs 3HAHUI:

125. |, ’ 1 07.05
HepasencrBa
126. }:IOBTOpeHHC, (')'606HIGHI/IG, CHCTEMAaTH3allHs 3HAHNH: 1 07.05
HepasencrBa
127, }:IOBTOpeHHC, O606IIIGHI/IC, CI/ICTelY'IaTI/ISaIII/ISI 3HAHMII: 1 12.05
[IpounsBoHas U €€ IPUMEHEHNE
128 }:IOBTOpCHHe, 0606P16Hne, CI/ICTGI:/'IaTI/BaIII/ISI 3HAHWN: 1 14.05
[Ipon3BonHas U €€ MpUMEHEHNE
129. }:IOBTOpCHHe, O606IIICHI/I€, CI/ICTeltf'IaTI/IBaHI/ISI 3HAHWMN: 1 14.05
[IponsBosHas U €€ MPUMEHEHNE
130, FOBTopeHHe, 00001ienue, cnc'TeMamsaum 3HAHW: 1 16.05
WHTerpan u ero npuMeHeHue
131. [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIUs 3HAHUI 1 19.05
"(DYHKHI/H/I"
132, }:[OBTOpeHI/'I‘e, 00001IeHre, CUCTEMATH3AIMS] 3HAHUIA: 1 21.05
O yHKIU
133, }:[OBTOpeHI/'I‘e, 00001IeHre, CUCTEMATH3AIUs] 3HAHUIA: 1 21.05
O yHKIMU
134, [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMN 1 2305
«3amaum ¢ mapaMmeTpaMm»
135, [ToBTOpEeHue, 0600IIeHNEe, CHCTEMAaTH3aIUsl 3HAHUI 1 26.05
«3amaun ¢ mapaMmeTpaMm»
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 135




6. YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MMPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Maremaruka. Anrebpa W Havajga mMareMatudeckoro aHaiusa : 11-il kiacc : yriayOnéHHbIN

ypoBeHb : yueObnuk / A.I'. Mep3msak, [.A. Homuposckuii, B.M. IloxskoB. — Mocksa :
[Ipoceuienue, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

Maremaruka. AnreOpa W Hayajga MaTemarudyeckoro anammsa : 10-i1 knmace
yrayOnéHHbIN ypoBeHb : yueOHuk / A.I'. Mep3msk, [I.A. Homuposckuii, B.M. Ionskos.
— Mockaa : [Ipocsemienue, 2023

Maremaruka. AnreOpa W Hayajga MaTeMmaruyeckoro aHammsa : 11-i1 knmace
yrayOn€HHbIN ypoBeHb : yueOHuk / A.I'. Mepamnsk, /{.A. Homuposckuii, B.M. [lonskos.
— Mocksa : [Ipocsemenue, 2023

AnreOpa u HavyaJla MaTeMaTH4YeCKOro aHanu3a. Jlumaktuyeckue marepuansl. 11 kimacc:
6a3oBeiii 1 npodmibHblil ypoBar/ M.K. Iloramos, A.B. lleskun — M.: IIpocsemienue,
2021

Meroanueckue pekomenaanuu / M.K. Iloramos, A.B. Illeskun — M.: IIpocsemienue,
2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

© oo NO kWD

Enunas  xomutekumss — 1udpoBBIX  00pa3oBaTenbHBIX — pecypcoB  http://school-
collection.edu.ru/

Poccwuiickas snekrponnas mkona (POL) https://resh.edu.ru/

HHuTepakTrBHasS 00Opa3oBareabHas oHIaiH-IaThopma «Yuu.py» https://uchi.ru/
Oo6pazoBarenpHbIi opTai «AKmace» https://www.yaklass.ru/

Oo6pazoBarenbHbii opTan «MHaboypox» https://infourok.ru/

LenTp onnaitH-o0yuenus «Doxchopm» http://foxford.ru

Maremartuueckue 3Troasl https://etudes.ru/

denepanbHbI HHCTUTYT TEIAaroruueckux uamepenuii http://www.fipi.ru

®denepanbHblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
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7. JIUCT ®UKCUPOBAHUS UBSMEHEHHWH U JONIOJTHEHU B PABOUYEN

INPOI'PAMME

Hama
8HeCeHUA
U3MEHEeHUIl,
OONONIHEHUTL

Cooeporcanue

Coznacoeanue c
3amecmumesnem
oupexkmopa (noonuchu,
pacuwiugpoexa noonucu,
oama)

Iloonuce
auua,
6Hecuezo
3anucoy




COTI'JTACOBAHO COT'JTACOBAHO
[IpoTOKOJI 3aceiaHns METOIUYECKOTO
cosera MBOY «JTumeit No 13» 3amecTuTenb aupekropa no YBP

ot 31 aBrycta 2024 roga Nel Kapune I'epmanosna Epemsn

Anuna BnagumupoBHa Jlemunosa 31 asrycra 2024 rona

JOKYMEHT ITIOATIMCAH
SJIEKTPOHHOU MO AITUCHIO )
3amecrturens aupekropa mo YBP 3amectuTens gupekropa o YBP
Hemunosa Ammna Brnagumuposra Epemsin Kapune I'epmanosna
Toanucano: 31.08.2024r. IMoamucano: 31.08.2024r.

KBamuduunpoBaHHast OAIHCH: KsamuduuupoBanHas MoAMHUCh:
40B360942F31E16FDBEABOE18D96FA88 4E7BBD831EF31D995F5677F31BD2C4A0

JOKYMEHT INIOAIIMCAH
SJIEKTPOHHOM TTOATTHACHIO




MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIUUA

MunncrepcTBo o61ero u npogeccnoHaabHOro odopasosanns Pocrosckoii 061acTn
Ynpasiaenue oopa3oBanusi ropoga Pocrosa-na-/lony

MBOY "Jluneii Ne 13"

SJIEKTPOHHOI YTBEPXJIEHO
[ o | [MOITUCBIOJJIOKYMEHT o
JupexTop Aronosa M3a6emna KpukopoBna I[I’IPCKTOP MBOV «HHHGI/I NQ 13»
[Toanucano: 31.08.2024r.
KB'(]J[H(])H[LHp()BﬂHHEU] TMMOJAINUCH: H3a6eﬂﬂa KpI/IKOpOBHa AFOHOBa

00AF3C675BD255072DEACFB02E9A700339

[Tpuka3z Ne 406 ot «31» 08.2024r.

PABOYAS IPOTPAMMA
(ID 4787113)

yueOHOro npeaMera «AJredpa u Ha4yajIa MaTeMaTHYECKOr0 aHAJIM3A.
Yriay0JieHHbIH YPOBEHb)
s 11 «b» kimacca cpennero ooimero oopasoBaHus

Ha 2024-2025 y4eOHbIH 1O

CocraBurenb: CamconoBa Upuna JleoHn0BHa,

YUUTCIIb MAaTCMAaTUKH

r. PoctoB-Ha-/lony

2024r.



1. NOACHUTEJIbHASA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havajla MATEMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JIOTHYECKOE M aOCTPAKTHOE MBIIIICHUC
oOydaronuxcss Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOH HAyKH, KOTopas
(hopMyIHpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havaal MaTeMAaTHYECKOTO aHAM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJICHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH M OOIIECCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsT W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
a0CTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aIreOphl H MaTEMAaTUYECKOTO aHaIN3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATh
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCyXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
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 MAaTEMaTHYECKMX MOJIENel peanbHbIX CUTyallud, HMHTEpPIpPETAlud MHOJydECHHBIX
pElIeHU, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTeMaTUYECKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHMAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMUK (HOPMUPOBAHHIO HAYIHOTO
MHPOBO33pEHHUsA, TaKk W uepe3 creuuduky ydeOHOM  JesITenbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM  KOHLIEHTpAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEMaTHYEeCKOrO aHallu3a JIEKHUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajza MaTeMaTUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIONINE COJIEp)KaTeNbHO-METOqMUECKUe JUHUU: «Yucina U BblUKCICHUS, «DYHKIUU U
rpadukmn», «YpaBHEHUS U HepaBeHCTBay, «Hauana MmaremaTtudeckoro ananuzay», «MHoOkecTBa U
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCs Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIero oO0pa3oBaHUs, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMU U pasjuenamu. JlaHHbI ydeOHBIH Kypc
SBJIIETCS WHTErPATUBHBIM, TMIOCKOJIbKY OOBEAMHAET B ce0e coJiepKaHue HECKOJBKHUX
MaTeMaTHYeCKUX JUCUUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYECKHI aHaIu3,
TEOpHUsi MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3yYEeHUU Y4eOHOTO Kypca, ISl pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7aud, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYEeCKass  JuHHS  «Yucma W BBIUMCICHHS»  3aBepIlaeT
(hopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAuaTo Ha



YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOmiero obpazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKIIOYUAOIINX B
CGGH HCIIOJIb30BAHUEC PA3JIMYHBIX CI)OpM 3alMCu 4rcia, YMCHHUC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/DKéHHbIC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU I, pa6OTaTL C MaTeMaTU4Y€CKUMHN
KOHCTaHTaMU. 3HAKOMBIE 06yanOHIHMC$I MHOXCECTBAa HATYPAJIbHBIX, LECJbIX, PAIHOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX HqUCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHOJKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIC €My CIEIM(PHUECKIE 3a1a4H M OTICpAINH: JICIICHUE
HAIleJI0, OINEpUPOBAHUE OCTATKaMH Ha MHOXKECTBE IEJIBIX YHCET, OCOObIe CBOWCTBa
palOHAJIBHBIX W HPPAHOHAJIBHBIX YHCCII, apI/I(bMeTI/I‘-IeCKI/IG orncpanrm, a TAKKC H3BJICUCHUC
KOpHA HaTypaJIBHOﬁ CTCIICHU Ha MHOXECTBE KOMIIJICKCHBIX YHUCECII. Eﬂaronapﬂ
MOCIIEIOBATEIbHOMY — PAcUIMPEHUI0 Kpyra HCIOJNB3YeMBIX YHCENl W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl npeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
HCIOJIb3YIOTCSl 000011IeHNE U KOHKPETU3al U

JIuaus «YpaBHEHHSI U HEPABEHCTBA» pPEAIM3yeTCs Ha NMPOTSHKEHMM BCEro oOydyeHus Ha
YpOBHE cpemHero oOmero o0pa3oBaHMs, TIOCKOJIBKY B KaXAoM pasnene [IporpamMmer
MIPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOMIMX 3a7ad. B pe3ynbraTe 00yJaromuecst OBIaIeBalOT
Pa3IMYHBIMA ~ MCTOAAMU  PCIICHUSA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
COJCpKAIUX ITapaMETPhI. HOJIy'-IeHHBIe YMCHHA HIMPOKO HCIIOJIB3YIOTCA IMPU HCCICIO0BAHHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPU PELICHUN MPUKIATHBIX 3aa4d U 3a/1a4 Ha HaXO0KJIeHUe
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHHW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKkKe BbIpaKEHUH,
CoJIep’KalluX CTeNneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro marepuaina
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs] 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3324, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
IPYTMMU  JIMHUSIMM ~ y4e0HOro  Kypca, TOCKOJbKY B  KakOM-TO  CMbICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUH, UX CBOMCTB U TpaMKOB, UCTIOIH30BAHUE
GyHKIME Ui pemieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C pelIeHHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu
3ToM OOJIbIIIOE BHHMMAaHUE yenseTca (OPMUPOBAHUIO YMEHHs BBIpaxaTrh (GOpMyIaMH
3aBHUCHUMOCTH MEXJy pa3iM4HbIMU BEIMUYMHAMH, UCCIEA0BATh MOJIyUYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalelleH Ha pa3BUTHE YMEHHH U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHHIO U  KOHKpETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHA.

CopepxarenpHas nuHus «Hagama mMareMaTndeckoro aHaian3ay TMO3BOJIIET CYIIECTBEHHO
pacIIUupUTh KPYr Kak MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 33734, JOCTYMHBIX 00YyJYaromInMcs,
TaK KaK y HHUX MOSBISETCS BO3MOKHOCTh CTPOUTH TPaUKHU CIHOKHBIX (DYHKIIHH, OTPEAeNsTh UX
HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, BBIYUCIAT MIomaan Guryp u oObEMBI Tel, HAXOIUTh



CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas conep)kaTenbHasi JHMHUS OTKPHIBACT HOBBIC
BO3MOKHOCTH TIOCTPOCHHUS MaTeMaTHYeCKUX MOJENEH peajbHbIX CHUTyalluid, MO3BOJISET
HAXOJUTh HaWIyylllee peIIeHHWEe B NPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHalM3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOIINXCS PE3yJIbTaTax, MOJYYCHHBIX B XO/I€ PAa3BUTHUSI MATEMATUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxaTenpHO-MeTOAMUYECKast JHHUAA «MHOXECTBa M JIOTHKa» BKIIOYaeT B ceOs
DIIEMEHTBl TEOPHUM MHOXECTB M MAaTEeMaTU4eCKOH JIOTUKH. TeopeTHKO-MHOKECTBCHHBIE
MPEJCTaBICHUS TPOHU3BIBAIOT BECh KypC INKOJHHOW MaTeMAaTHKHA W TpeJlaraloT Hamboiee
YHHUBEPCAIBHBINA S3bIK, OOBEIMHSIONIMIA BCE pa3felibl MaTeMAaTHKH W €€ TPHIIOKEHHWH, OHH
CBSI3BIBAIOT pa3HbIe MaTeMaTHUECKUE TUCIMIUTHHBI U UX MPHJIOKEHHS B eAuHOoe 1enoe. [loatomy
BXHO JaTh BO3MOXXHOCTh OOy4aromieMmycs IOHHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHKH M WCIIOJIb30BaTh €ro Ui BBIPAXXEHHS CBOMX MBICHEH. [Ipyrum
BaXHBIM TPH3HAKOM MaTEMAaTHKH KaK HAYKH CJIeIyeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAEIEHHBIM TIpaBUiaM IOCTPOEHHUS J0Ka3aTeIbCTB.
3HAKOMCTBO C JJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIUIEHUS] 00YJarONIUXCsl, TTO3BOJISIET UM CTPOHUTH CBOM PACCY)KICHUS HAa OCHOBE JIOTHMYECKHX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuebHOoM Kkypce «Anrebpa M Hadajga MaTEeMaTUYECKOTO aHajIN3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMpPOBAaHHUS, KOTOpbIE  MPHU3BaHbl  CHOCOOCTBOBATH
(OpMHUPOBAHHUIO HAaBBIKOB TOCTPOCHHUS MOJENENH peanbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJlefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YeCcKOro aHalu3a, WHTepIpeTaluu
MOJIyY€HHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMbl,
MTOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca HIMPOKO HCIOJIB3YETCs AJs PEeLICHUS MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIorui0, 0000maTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenpbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIeCCe U3YUEHUS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hayana MaTeMaTHYECKOTO aHAIIU3ay.

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

B cootBerctBuM ¢ Yuebubim minanom MBOY «Jluneit No 13» (IIpuka3 ot 31.08.2024
Ne405) na 2024-2025 yueOHblil roJ Ha U3ydyeHue JaHHOro Kypca B 2024-2025 yyueGHOM roay B
11 «b» kmacce orBomutcs 136 dacoB (4 waca B Hemenw0), Ha OCHOBaHMM KayleHIapHOTo
yuebHoro rpapuka MBOVY «Jlumeir Ne 13» Ha 2024-2025 yueGubiii rox B 11 «b» kiacce
npenycMorpeHo 134 waca, 2 wyaca cCIUTaHUpOBaHbl 3a CY€T OJOYHOH NOJgauu y4eOHOTO
Martepuana.

2. COAEP)KAHUE OBYYEHMSI
11 KJIACC
Yuciaa 1 BLIYUCICHUSA



Harypanbnble u 1nenble uucna. IIpuMeHeHue NPU3HAKOB JAEIMMOCTH LEIBbIX YHCEl,
Hanbospmmii oot aenurens (nanee — HOJI) n nanmensiee obmiee kpatnoe (nanee — HOK),
OCTaTKOB 10 MOAYJIIO, anroputMma EBkiina Juist pelienus 3a1ad B LEJIbIX Ynuciax.

Kommuiekcuple uymcna. AnreOpandeckas W TpUTOHOMETpUYeckas (OpPMBI  3amucu
KOMILJIEKCHOTO yucia. ApupMeTHUecKUe onepalyuy ¢ KOMIUIEKCHBIMH unciaamu. M3o0paxenue
KOMIUJIEKCHBIX YHCEN Ha KOOPAMHATHOM miockocTh. Popmyna Myaspa. KopHu N-oii crenenu u3
KOMIUIEKCHOTO uwncna. [IprMeHeHre KOMIUIEKCHBIX YHCeN Ui peHIeHUs (PU3MYecKux u
reOMETPUUYECKUX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema U COBOKYIHOCTh YPaBHEHUHN U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHUH C MOMOINBI0 TPUTOHOMETPUUECKOM
OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPAIlIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHUS CHUCTEM U  COBOKYIMHOCTEH  pallllOHaJbHbIX,
WPPAIMOHATIBHBIX, TOKA3aTEIBHBIX U JIOTAPU(PMUIESCKUX YPAaBHECHUMN.

VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3ajad U
3alad M3 pa3IUYHbIX oOnacTeil HayKM W peaNbHOM >KU3HU, WHTEPHpEeTanus MOJy4EeHHBIX
pe3yJabTaToOB.

DyHKUUM U TPaPUKH

I'paduk kommosummu ¢yHkiuid. ['eomerpudeckne oOpa3sl ypaBHEHUN M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

I'paduueckne meTompl pemieHUsT ypaBHEHHWM W HEpaBEHCTB. ['paduueckue MeTObI
peuieHus 3a1a4 ¢ napaMeTpaMu.

Ucnonb3oBanue rpapukoB (QyHKIUI Ui UCCIIEAOBAHUS MPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajaimsa

[IpumeHeHne MPOU3BOAHOMN K UCCIIEOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenre HaubobIIero 1 HauMEeHbIIEro 3HaYeHUH HelpephIBHON (DYHKIIMM Ha OTpE3Ke.

[IpuMeHeHre TPOW3BOJHOM Il HAXOXKJICHUS HAWIYYIIEro peuIeHUus B HPHUKIAIHBIX
3a/layax, s OMpeJeNieHUusT CKOPOCTH M YCKOpPEHHUsS mpolecca, 3aJaHHOro (GopMynoil wiu
rpaguKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpasHbIX. [lepBooOpa3Hbie 3EeMEHTapHBIX
¢dbyukuwmii. [IpaBuia HaxoXACHUS TEPBOOOPA3HBIX.

Huterpan. ['eomerpruduecknil CMbICHT UHTErpana. BeiunucieHnue onpeaenéHHOro nHTerpaia
no popmysne Hetorona-JleitGHuma.

[Ipumenenre wHTerpana s HAXOXACHUS IUIOMAACH TIOCKUX (uryp u o0bEMOB
F€OMETPUUECKHUX TEJ.

[Ipumeps! pemenuit auddepeHuanbHbpIX ypaBHeHH. MaTreMatndeckoe MOJeTupPOBaHNE
peaNbHBIX MPOLIECCOB C MOMOIIBLIO AU PepeHITUANTbHBIX YPAaBHEHUH.

3. IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOTI'O KYPCA «AJI'EBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YTJIYBJEHHBIN YPOBEHbB)
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA



JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTH TPAXTAHCKOW MO3HMIIUN OOYJArOIIErocsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa  POCCHUHCKOrOo  O0OIecTBa,  MPEACTaBJICHHE O  MaTEMaTHYECKUX  OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C CONHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBHUU C UX PYHKIUSAMU U HA3HAYCHUEM;

2) NnaTPUOTHYECKOI0 BOCTIMTAHMS:

C(OPMHUPOBAHHOCTh POCCHUUCKOW T'PaXXTaHCKOW HISHTHYHOCTH, YBAXCHUS K MPOLUIOMY H
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB U POCCHUWCKONW MATEMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3TUX JOCTHUKEHUU B
JIPYTUX HayKax, TEXHOJOTHsIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE TYXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapojzia, COPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TOBEJCHHS, CBSI3aHHOTO C MPAKTHYECKUM TPHUMEHEHHUEM JIOCTHKEH M
HayKd W JESATEIBHOCTHIO YUEHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B TMOCTPOCHHE YCTOWYMBOTO
Oynymuiero;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETUKY MATEMATHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ad, PEIICHUH, PaCCyXICHUH, BOCIPHUHUMYHBOCTh K MaT€MAaTHUYECKHM AacleKTaM
pa3INYHBIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh YMEHMSI MPUMEHATh MaTeMaTW4YeCKHEe 3HaHHS B MHTEpecax 370pOBOTO U
0e3omacHOoTO OOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIbHOCTHIO;
6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpPYyAY, OCO3HAaHUE IEHHOCTH TPYIOJIOOWs, HUHTEpPeC K pPa3IUYHbIM chepam
podeccHOHANBHOM NEeSTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

chOpPMUPOBAHHOCTh ~ JKOJIOTMUECKOH  KyIbTypbl, NOHMMaHHWE  BIMSHUA  COIMAIBHO-
SKOHOMUYECKHX INIPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIbHOW Cpeibl, OCO3HAHHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHus 3a1ad B 00JacTU OKpYXKAroIiel cpeipl, MIaHUPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEJCTBUMN JUIsI OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOIr0 NO3HAHHUSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH W OOIIECTBEHHOW TMPAKTUKH, TOHUMaHUE MaTeMaTHUeCKOW Hayku Kak cdepbl
YEJIOBEUECKOU AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAUMMOCTH Uil Pa3BUTHS LIMBUIIN3ALINH,
OBJIQJICHHUE SI3bIKOM MATEMaTUKU U MaTEMaTHYECKOM KyJIbTYpOil KaK CpEICTBOM MO3HAHUSI MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATENbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEJIMETHBIE PE3YJIbTATBI
IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE e CTBUS
Ba3zoBble jJornuyeckue JaeiicTBud:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHUH MEXKIy THOHATHAMH, (DOPMYIHpPOBATH OIpPEIeICHUS] TOHSATHH,
yCTaHaBIIMBaTh CYHIECTBEHHBIH MPU3HAK KJIACCH(PUKALMU, OCHOBAHHS s 0000UICHNUS |
CPaBHEHMUSI, KpUTEPUU IPOBOAUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M IPEOOpPa30OBbIBATh CYKICHUS: YTBEPAWUTEIbHBIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIIOBHBIE;

BBISIBJISITh MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEUMs B (akTax,
JAHHBIX, HAOMIONEHMSIX M YTBEPXKIACHUSX, MpeayaraTb KpPUTEpUU JJIs BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, JEIYKTHUBHBIX U WHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTEeIbCTBA MAaTEMATUYECKUX YTBEP)KJIECHUN (TpsSMbIE U
OT NPOTHUBHOTO), BBHICTPAWBATh APTyMEHTALIUIO, MMPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHuss ydeOHOW 3ajauu  (CpaBHUBAThb HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HanOojee MOIXOISAIIUNA C Yy4ETOM CaMOCTOSITEIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciaenoBarehLCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCH KaK MUCCIICOBATEIbCKUA HHCTPYMEHT TO3HAHMS, (DOPMYJIUPOBATh
BOIPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBATH HCKOMOE U JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOO IMMO3HIIMIO, MHCHHE;

MPOBOJUTh  CAMOCTOSTEIBHO  CIUIAHWPOBAHHBIM  JKCIIEPUMEHT, HCCIICIOBAaHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaThdeckoro oOBbeKTa, SBJICHHUSA, IpoIliecca,
BBISIBJICHHIO 3aBHCUMOCTEH MEX Ty 0OBbEKTaMH, SIBICHUSAMU, IPOIICCCAMH;

CaMOCTOSITEIIBHO (hOPMYJIHUPOBATh OOOOIICHHUS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEIAEHHOTO
HAOJIIOJICHUS, WCCICJAOBAHUS, OIICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB H 000OIICHHIA;

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIJBUIATh IIPEIIOIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

PaGora ¢ undopmanmeii:

BBISABJIAT Ae(UIUTH HH(OpMAIUHY, TAaHHBIX, HEOOXOAUMBIX JUIsI OTBETAa Ha BONPOC U VIS
peleHus 3a/1a4u;

BbIOMpaTh HMHGQOpPMAIMIO U3 MCTOYHMKOB pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpOBaTh M HMHTEPHPETHPOBATh HMH(GOPMAIMIO PA3IUYHBIX BHUJOB U (opM
MIPE/ICTaBIICHMS;

CTPpYKTypUpOBaTh  HMH(QOpMAIMIO, NpPEACTaBIATh €€ B pa3duuHbIX  (opmax,
WUTIOCTPUPOBATH IpahuuecKu;

OLICHUBATh HAAEKHOCTh HMHGPOPMALlMM MO  CaMOCTOSITENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe elicTBUS
Oo0menue:

BOCIIPUHUMATL H (I)OpMyJIHpOBaTB CYyXXIACHHUA B COOTBCTCTBHU C YCIOBUAMU U LECIIIMU
O6H.[CHI/I$I, SICHO, TOYHO, 'PAMOTHO BBIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TMCbMCHHBIX



TEKCTaX, JaBaTh IMOSICHEHUS IO XOJAY PELICHHUs 3a/aud, KOMMEHTHPOBATh MOJIYYEHHBIN
pe3yibTar;

e B XoA€ OOCYXKICHHs 3aJaBaTh BOIPOCH MO CYLIECTBY OOCYXIAE€MOW TEMbI, MPOOIEMBI,
pemaemMoil 3a7a4M, BHICKAa3bIBaTh HJICH, HAIIEJICHHBIE HA TOMCK PEIIEHUS, COMOCTABISATH
CBOM CY)XJIEHHSI C CY)KJICHHSIMH APYIUX YYaCTHHUKOB THaora, 0OOHApYKUBATh pa3inyne U
CXOJICTBO TO3WIMKA, B KOPPEKTHOH ¢opme (opMynupoBaTh pa3HOINIACHS, CBOH
BO3PAKCHHS,

®  TPEACTaBIATH PE3YNIbTAaThl PEHICHUS 33/a4H, SKCIIEPHMEHTA, HCCIEIOBAHUS, IPOCKTa,
CaMOCTOSITEIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C YYETOM 3ajad MpEe3eHTAUUH U
0COOEHHOCTEH ayJUTOPHH.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE el CTBUSA

Camoopranu3anusi:

COCTaBJIATH IUIAH, aJNTOPUTM pEIICHUS 3a/Jauyd, BBIOMPATH CIOCOO pemeHus ¢ y4EToM
UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIMOHATbHbII HHTEJIEKT:

®  BJAJCTh HABBIKAMH MO3HABATEIFHOU pedIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JICHCTBUH
W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyJIbTaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

® TpeABHIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHWH 3a7a4yl, BHOCHTH
KOPPEKTHBBI B JIEATEIHFHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NTAHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBICHHBIX TPYTHOCTEH;

®  OIEHMBATh COOTBETCTBHE PE3yJbTaTa LIEJTU U YCIOBUIM, OOBACHATH MPUYUHBI TOCTHKEHUS
WM HEJOCTUKEHHS PE3ylIbTaTOB JESITENbHOCTH, HAXOJUTh OMIMOKY, OaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eAITEJILHOCTD:

e [IOHMMAaTh U KCIOJb30BaTh NPEUMYIIECTBA KOMAHIHON W MHIUBUIYaTbHOU PabOTHI MPHU
pelIeHny Y4eOHBIX 3ajad, NMPUHUMATh IeJIb COBMECTHOW JEsTEeNIbHOCTH, IJIaHUPOBATh
OpraHM3alMIi0 COBMECTHOW paboThl, pacmnpeAensiTh BHUIbI padoOT, JOroBapUBaThCH,
o0cyXJaTh mpoliecc U pe3yiabTaT padboThl, 00001IIaTh MHEHUS HECKOJIBKUX JIOICH;

®  y4yacTBOBaTh B TPYNIOBBIX (popmax paboTel (oOcyxkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YacTh PabOTHI U KOOPAWHUPOBATH CBOM JCHCTBUS C
JPYTMMHU 4YJI€eHAaMH KOMaHJbI, OLICHWBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpuTepUsM, cHopMyIMpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

INPEIMETHBIE PE3YJIbTATbBI
K konmy oOyuenus B 11 kJacce oOydaroluiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC

pe3ynbTaThl IO OTAENIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTO Kypca «Aniredpa u Havana

MaTeMaTUYECKOTO aHAJIU3an:

Yucjaa v BbIYMCTIEHUS:

e CBOOOJHO OMEpUPOBATH MOHATHSIMHU: HATypaldbHOE U IIEJI0€ YHCIO0, MHOXECTBA

HaTypaJbHBIX U IEJBIX YHCEN, UCIIONIB30BaTh MPU3HAKU JEIUMOCTH Lenbix unucen, HO/ u
HOK naTypanbHBIX yMceln Ui pelieHus 3a7a4, IPUMEHATh anroput™ EBkina;



cBOOOJTHO OTIEPUPOBATH MOHITHEM OCTAaTKa MO MOAYIIIO, 3alIUCHIBATh HATYpaJbHbIC YHCIIa
B Pa3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAaX CYUCIICHHUS;

cBOOOJTHO OIEPUPOBATH MOHATUSAMH: KOMIUIEKCHOE YHWCIIO U MHOKECTBO KOMIUIEKCHBIX
YHCeN, MPEJCTABIATh KOMIUIEKCHBIE YHCIIa B aNreOpandeckoil W TPUTOHOMETPHUYECKOM
(dopme, BHIMONHATH apu(PMETHIECKUE OTepalii ¢ HUIMH U N300pakaTh HAa KOOPAMHATHON
IIJIOCKOCTH.

YPaBHeHHH M HEpaBCHCTBA!

CBOOOJIHO  ONEPUPOBATH  TMOHATHUSAMHU:  HPPAMOHAIBHBIC,  IOKAa3aTelIbHBIC |
norapuMUUECKUe HEPABCHCTBA, HAXOIWTh HMX PEIICHHUS C IOMOIIBI0 PaBHOCHIBHBIX
IIEPEXOI0B;

OCYIIECTBIISAITH OTOOP KOPHEH MpH PEIICHHUH TPUTOHOMETPHUUYECKOTO YPABHEHHUS;

CBOOOJIHO ONEPHUPOBATH TMOHATUEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, MPUMEHSATH
HEOOXoauMbIe  (OPMYJIBI  JJIsi  PEIICHHs] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKHUX
HEPABEHCTB;

CBOOOJIHO OTEpUPOBATh MOHATHSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUW W HEPABEHCTB,
PaBHOCWJIBHBIE CHCTEMBI W CHUCTEMBI-CICJICTBUSI, HAXOJWUTh PEIIEHUS CUCTEMbl U
COBOKYITHOCTEH paIlMOHAIBHBIX, UPPAMOHATBHBIX, MMOKA3aTEIbHBIX U JOTapU(PMUUECKUX
YpaBHEHUHN U HEPABEHCTB;

pemaTrh  palMoOHANbHBIE, WPpAIMOHAIBbHBIE, TOKa3aTelbHbIE, JIoTapu(PMHUUECKHE W
TPUTOHOMETPUYECKHUE YPABHEHHUS U HEPABEHCTBA, COAEPKAIIUE MOIYIN U TapaMETPhI;
MPUMEHSTH IpaduyecKkue METOAbI Ul PELIeHUs] YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a/1a4
C IapameTpamu;

MOJENUPOBATh pealbHbIE CUTyallMd Ha $3bIKE alreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 337a4d, UCCIEAOBATh MOCTPOCHHBIE
MOJENU C WCIOJb30BAaHUEM ammapara ainreOpbl, HMHTEPHPETUPOBATH IOJTYYECHHBIN
pe3ynbTar.

DOYyHKUUM U TPaPUKH:

CTpOUTh TpaduKd KOMIO3UIUU (YHKUUNA C MMOMOUIBIO 3JIEMEHTAPHOIO HCCIEIOBAaHUS U
CBOWCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTH F'€OMETpUUECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;
CBOOOHO ONEpUPOBATH NOHATUAMU: T'PpaUKH TPUTOHOMETPHUUECKUX (PYHKIIUNA;
MPUMEHATHh PYHKIUU I MOACTUPOBAHUS U UCCIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Haugaja MmaTeMaTH4eCKOr0 aHAJINA3A:

WCIIOJb30BaTh MPOWU3BOJAHYIO IS HCCIICAOBaHUS (YHKIMM HAa MOHOTOHHOCTh W
IKCTPEMYMBI;

HAXOJIUTh HAUOOJIbIIICE U HAMMEHBIIIeE 3HAYCHUS (DYHKIIMU HETPEPHIBHOW HAa OTPE3KE;
WCIIOJIb30BaTh MPOU3BOJAHYIO Ul HAXOXKICHUS HAMJIYYIIErO PEIICHUS B MPUKIAJHBIX, B
TOM YHCI€ COLMAIbHO-DKOHOMUYECKUX, 3a/Jadax, s ONpPENeNeHUs CKOPOCTH U
YCKOpEHUS Tpoliecca, 3a1aHHOT0 (GOpMYIIOi UITH TpauKoM;

CBOOOJHO OMIEPUPOBATHh MOHATUAMU: TIepBOOOpa3Hasi, onpeAenEHHbIM HHTETPall, HAXOAUTh
MepBoOOpa3HbIe PIEMEHTAPHBIX (PYHKIUN U BBIYUCIATH UHTETpal no ¢opmyie HproToHa-
Jletibnuma;

HaXOJHTh IUIOMAAN MIOCKUX GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPAJa;

MMETh TPEACTaBICHUE O MAaTeMaTUYECKOM MOJICIMPOBAHUM Ha TPUMEpE COCTaBIICHHS
g depeHIInanbHbIX YpaBHEHHI;



L4 peuiaTh MPUKIAIHBIC 3aJa4H, B TOM YHCJIC COLNUAIBHO-3KOHOMHUYCCKOTO U (1)I/ISI/II-I€CKOFO
XapakTepa, CpEACTBAMU MATCMATUYCCKOTO aHAJIM3a.



4. TEMATUYECKOE IINTAHUPOBAHHUE

11 «b» KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3iesioB 4 TeM NPOrpaMMBbI Kour n (ungposbic)
n/n Bcero PObHEIE paKTHrieciHe o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
UccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22 1
[lepBooOpa3Has 1 UHTETrpa 12 1
I'paduku TpuroHoMerpuueckux GyHkuui. TpuroHomerpuyeckue 14 1
HEpPaBEHCTBA
4. | UppanuroHanbHbIe, TIOKa3aTeNIbHbIC U JJorapu(MUdecKue 24 5
HEpPaBEHCTBA
KomMrnekcHbie yncia 10
HarypanbsHbie u 11e1p1e yncia 10 1
Cucrembl pallMOHaIbHBIX, UPPALMOHAIBHBIX IOKA3aTEIbHBIX U 12 1
Jorapu(MUUECKUX ypaBHEHHM
8. | 3amaum ¢ mapameTpaMu 16 1
9. | TloBTOpEHUE, 0OOOIICHHE, CUCTEMATH3AIIMS 3HAHUI 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134 8 0




5. IOYPOYHOE IIVIAHUPOBAHHUE
11 «b» KJIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoxa Beero | Kowtpommibic | Hpakmirieciie u3ydyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [IpumeHeHne Nporu3BOIHOM K HCCIeI0BaHUIO (QYHKIUI 1 02.09
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
2 [IpumeHeHne npor3BOIHOM K Hcce10BaHUI0 QYHKIUI 1 02.09
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
3 [TpumMeHeHwe TPOU3BOTHON K UCCTIENOBAHUIO (DYHKIIUIA 1 05.09
Ha MOHOTOHHOCTb U SKCTPEMYMBI
4 [TpumMeHeHwe TPOU3BOTHON K UCCTIENOBAHUIO (DYHKIIUIA 1 06.09
Ha MOHOTOHHOCTb U 9KCTPEMYMBI
5 [IpuMeHeHne MPON3BOIHOM K UCCIICTOBAHMIO (DYHKITUMA 1 09.09
Ha MOHOTOHHOCTb M 3KCTPEMYMBI
6. [IpuMeHeHne MpON3BOIHOM K UCCIICIOBAHMIO (DYHKITUMA 1 09.09
Ha MOHOTOHHOCTb M 3KCTPEMYMBI
7. Bxoanasi KOHTPOJILHAs padoTa 1 1 12.09
8 Haxosxaenne HanOoJIbIIEero 1 HAMMEHbILEro 3HAUCHUs 1 13.09
HeNnpepbIBHON (DYHKIIMU HA OTPE3KE
9 Haxosxaenne HanOoJIbIIero 1 HAMMEHbBLIETO 3HAYECHUS 1 16.09
HenpepbIBHON (DYHKIIMU HA OTPE3KE
10. Haxosxaenne HanOoJIbIIero 1 HAMMEHbBLIET0 3HAYESHUS 1 16.09
HenpepbIBHON (DYHKIIMU HA OTPE3KE
11. Haxosxaenne HanOoJIbIIEero 1 HAMMEHbBLIET0 3HAYESHUS 1 19.09
HeNnpepbIBHON (DYHKIIMU HA OTPE3KE
12. HaxosxaeHne HanOoJIbIIEero 1 HAMMEHbBIIET0 3HAYSHU s 1 20.09
HenpepbIBHON (DYHKIIMU HA OTPE3KE
13. [IpumeHenne Nponu3BOIHOM ISl HAXOXKIACHHUS 1 2309
HAWJIYYIlIero peuieHns B IPUKJIaJIHbIX 33/1a4ax




[IpumeHeHre npou3BOIHOM JUIsl HAXOXKICHUS

14. 23.09
HAWJIYYLIErO PEUIEHUS B IPUKJIAIHBIX 3a1a4aX
[IpumeneHne npou3BOIHOM JUIsl OIIPEACIICHUS
15. CKOPOCTH M YCKOPEHUS IIPOLECCa, 3aJaHHOTO 26.09
dhopmyIoit wim rpadukoM
[IpumeHeHre npou3BOIHOM ISl ONIPEAEIICHUS
16. CKOPOCTH M YCKOPEHUS TIPOLIECCA, 3a[aHHOTO 27.09
hopmyroit wim rpadukoM
17. Kommosurus GpyHKIuii 30.09
18. Komnozumust pyHKImiz 30.09
19. Kommosumms yHKiuii 03.10
20. FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 04.10
KOOPMHATHOM TJIOCKOCTH
21, FeOMeTpI/I'-IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 07.10
KOOPJMHATHOM TIIOCKOCTH
29 FeOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHEHHH Ha 07.10
KOOPJIMHATHOM TIIOCKOCTH
23. ITepBooGpa3Has, 0OCHOBHOE CBOMCTBO IIEPBOOOPA3HBIX 10.10
24 [TepBooOpa3nbie anemMeHTapHbIX GyHKIUN. [IpaBuia 11.10
' HAXO0KJIEHHS [IEPBOOOPA3HBIX '
o5 [TepBooOpa3Hbie anemMenTapHbIX GyHKIUN. [IpaBuia 14.10
' HAXO0KJIEHHS [IEPBOOOPA3HBIX '
26. Hurerpai. ['eoMeTpryecKuii CMBICI MHTErpaaa 14.10
27 Brluncienne onpeeaéHHOro HaTerpana no Gopmyie 1710
' HproTona-Jleitbuuria '
28 Brluncienne onpeeaéHHOro HaTerpana no Gopmyie 18.10
' Herorona-Jlei6uuma '
29 [TpyMeHEHNe UHTErpaia Ui HaX0KACHUS TUIoIaaei 2110
' IUIOCKHX (UTYD '
30, [TprMeHEeHNe UHTErpaa IS HaXOXkKIEHUs 00BEMOB 2110

TCOMECTPUUCCKUX TCII




3L [puMeps peteHuit audPepeHIuanIbHbIX YpaBHEHUI 24.10
32. [Tpumepsl petenuii nuddepeHIHaTbHBIX YPABHEHUH 25.10
MareMaTHueCKOe MOJICITUPOBAHUE PEATbHBIX
33. IPOLIECCOB € MOMOIIIBIO (D PEPEHITHATBHBIX 1 07.11
YpaBHEHUH
KourtpoasHnas patdora: ""Ucciaenopanue GpyHKumii
34. ¢ noMo1ubIo npoussoaHoii. Ilepeoodpa3nas u 1 08.11
uHTerpaa"
35. Tpuronomerpuueckue GyHKIIHH, UX CBOWCTBA U 1 11.11
rpaduku
36. TpuronomeTpuueckue GyHKIIMH, UX CBOWCTBA U 1 11.11
rpaduxu
37, TpuronomeTpudyeckue GyHKIIMH, UX CBOMCTBA U 1 14.11
rpaduxu
38. Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1 15.11
rpapuku
39, Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1 18.11
rpaduku
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C 1 18.11
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C 1 2111
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI C 1 22 11
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
43 O160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHHI C 1 2511
' MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU '
44, PellieHre TPUrOHOMETPHYECKUX HEPABEHCTB 1 25.11
45. PenreHre TPUTOHOMETPUYECKUX HEPABEHCTB 1 28.11
46. PelieHre TPUrOHOMETPUYECKUX HEPABEHCTB 1 29.11
47. PenieHne TpUroHOMETPUYECKUX HEPABEHCTB 1 02.12




KonTtpoabHnas padora: "I'papuku

48. TPUTOHOMETPHYEeCKUX (PYHKIHIA. 02.12
Tpuronomerpunyeckne HepapeHcraa'"

49. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 05.12
HEPaBEHCTB

50. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 06.12
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS MOKA3aTeIbHBIX 09.12
HEPaBEHCTB

52, OCHOBHBIE METO/IbI pEIICHUS MTOKA3aTEIbHBIX 09.12
HEPaBEHCTB

53, OCHOBHBIEC METO/IbI PEIICHHS JIOTAPUPMHIECKUX 12.12
HEPaBEHCTB

54. OCHOBHBIEC METO/IbI PEIICHHS JIOTAPUPMHIIECKUX 13.12
HEPaBEHCTB

55, OCHOBHBIE METO/IBI PEHICHHS JTOTapU(PMIUECKUX 16.12
HEpPaBEHCTB

56. OCHOBHBIE METO/IBI PEHICHHS JOTapU(PMHIECKUAX 16.12
HEpPaBEHCTB

57 OCHOBHBIE METO/IBI PELICHHUS UPPANOHATBHBIX 19.12
HEpaBEHCTB

58, OCHOBHBIE METO/IBI PEIICHHUS UPPALMOHATBHBIX 20.12
HEpPaBEHCTB

59 AJIMHUHHMCTPATUBHASI KOHTPOJIbHAsI padora 3a 1 2312
MOJIyro/ine

60. OCHOBHBIE METO/IbI PEILIEHHS HPPALIMOHAIBHBIX 2312
HEpPaBEHCTB

61 Fpa(bnqecicne METO/Ibl PEIICHUs] UPPALUMOHATIBHBIX 26.12
ypaBHEHUH

62. I'padrueckue MeTOIbl pellICHHs HPPALIMOHAIBHBIX 2712

yYpaBHEHUH




I'padmyeckue MeTo b1 peleHus TOKa3aTeIbHBIX

63. B 28.12
ypaBHCHUI

64, I'padrueckue METO bl PEIICHHS TIOKA3aTeIbHBIX 28.12
HCPaBEHCTB

65. Fpa(imqeci(ne METO/IbI PEIICHHSI JIOTapH(PMIICCKAX 09.01
ypaBHCHUI

66. I'padmueckue MeToap! pereHus JJorapupMUIecKIx 10.01
HEPaBEHCTB

67. I'padmueckue MeToap! pereHus JJorapupMUIecKIx 13.01
HEPaBEHCTB

68. I'padrueckre METOIbI pEIIEH s TIOKA3aTeIbHBIX U 13.01
JOTapu(PMUIECKUX YpaBHEHUN

69, I'padrueckre METOIbI pEIIEH s TIOKA3aTeIbHBIX U 16.01
JoTapu(PMUIECKUX YpaBHEHUN

0. I'padmueckue METOIbI pELICHHUS TOKA3ATEIbHBIX U 17.01
J0rapru(MUIECKIX HEPABEHCTB

71 I'padmueckue METOIbI PELICHHUS TOKA3aTEIbHBIX U 20.01
J0rapru(MUIECKIX HEPABEHCTB
KonTpoabHasi padora: "UppaunoHajibHble,

72. noKasareJbHbIe ¥ JJOrapu(pMUIECKHe 20.01
HepaBeHCTBA'"
KommuiekcHbie uncia. Anredpanyeckas u

73. TPUTOHOMETPUYECKAs (DOPMBI 3aIIMCH KOMILIEKCHOTO 23.01
qHcIia
KomrmiekcHble uncia. Anredpandeckas u

74. TPUrOHOMETpUYECKas (POPMBI 3aIIMCH KOMILIEKCHOTO 24.01
qHcIia

75, ApudmerruecKkre omnepauy ¢ KOMIUICKCHBIMH 2701
YHCITaMHU

76. ApudmetruecKkre onepaiy ¢ KOMIICKCHBIMU 2701
YHCITaMHU

7. N306pakeHne KOMIIEKCHBIX YHCEN Ha KOOPIHHATHOM 30.01




IIJIOCKOCTH

N300paskeHne KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHON

78. 1 31.01
IUIOCKOCTH

79. ®opmyna Myaspa. KopHu N-oii ctenenu u3 1 03.02
KOMIUIEKCHOTO YHCIIa

80. ®opmyna Myaspa. KopHu N-oii ctenenu u3 1 03.02
KOMIUIEKCHOTO YHCIIa

81 [IprMeHeHNE KOMIUIEKCHBIX YMCEI JUIS PEIIEHHs 1 06.02

' (GU3NYIECKUX U TEOMETPHIECKUX 33124 '
82 [IpuMeHeHNE KOMIUIEKCHBIX YMCEI JUIS PEIIEHHS 1 07.02
' (U3NYIECKUX U TEOMETPHIECKUX 33124 '

83. HarypanbHble U Leble 9icia 1 10.02

84. HatypanbHble 1 HENbIe Yncia 1 10.02

85. [IprMeHEHNE TIPU3HAKOB AETMMOCTH IIENBIX YHUCEI 1 13.02

86. [Ip¥MeHEHNE TIPU3HAKOB IETMMOCTH HETBIX YHCE 1 14.02

87 [IprMeHeHNE TPU3HAKOB AETMMOCTH LIEIBIX YUCEN: 1 17.02
HOJl m» HOK

88, [IprMeHEHNE TPU3HAKOB AETMMOCTH LIEIBIX YUCEN: 1 17.02
HOJl u» HOK

89 [IpuMeHEeHHE IPU3HAKOB AEIMMOCTH LIEIBIX YUCENL: 1 20.02
OCTaTKH 110 MOIYJIIO

90. [IpuMeHEHHE TPU3HAKOB AETMMOCTH IIENBIX YHUCE: 1 21.02
OCTaTKH 10 MOYJIO
[IpuMeHEeHHE IPU3HAKOB AEIMMOCTH LIEIBIX YUCENL:

91. anroput™ EBKimza 1y pelienus 3a1a4 B HesbIX 1 24.02
qycIax

« N

92 KonTpoabHnasn paﬁoTa'.' KommnuiexkcHble yncia. 1 2402
Teopus neabIx yuce

93, CucreMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIbHBIE 1 2702

CUCTCMBI 1 CUCTEMBI-CIICICTBUA




94 Cucrema ¥ COBOKYITHOCTh ypaBHEHUM. PaBHOCUIIbHBIE 1 28.02
' CUCTEMBI U CUCTEMBI-CIIEACTBUS '

OCHOBHI)IG MCETOABI PCILICHUA CUCTEM U
95. "OZIBL p 5 1 03.03
COBOKYHHOCTGI/I paHI/IOHaJII)HHX ypaBHeHI/II/I

OCHOBHI)IG MECTOABI PCILICHUA CUCTEM U
96. "OZBL p 5 1 03.03
COBOKYNHOCTEH MPPaAMOHAJIbHBIX YPAaBHCHHHU

OCHOBHI)IG METOOBI PCIICHUA CUCTEM U
97. FOJLBI P 5 1 06.03
COBOKYHHOCTCI/I TTIOKa3aTCJIIbHBIX ypaBHeHI/II/I

OCHOBHI)IG METOABI PCIICHUA CUCTEM U
98. "OZIBT p 5 1 07.03
COBOKYHHOCTCI/I TTIOKa3aTCJIIbHBIX ypaBHeHI/II/I

OCHOBHBIG METO BRI PCILICHUA CUCTEM U
99. FOJLBI P 5 1 10.03
COBOKYIHOCTEH JorapuMHUYECKUX YpaBHEHUN

OCHOBHBIG METO BRI PCILICHUA CUCTEM U
100. FOZIET p 5 1 10.03
COBOKYIHOCTEH JorapuMHUUYECKUX YpaBHEHUN

[IpumeHeHne cuCTEM K pEeHICHUIO MAaTeMAaTHYECKIX
101, | 384a M 327184 U3 PasTHIHbIX obmnacrteil HayKu U 1 13.03
peaIbHOM KU3HU, HHTEPIIPETALIHS TOTYy4EeHHBIX
pe3yNbTaToOB

HpI/IMeHeHI/Ie CUCTEM K pemeHmo MaAaTEMATHUYCCKHUX
3a1a4 U 3a1a4 U3 pa3JIM4YHbIX 06J'IaCTeI7I HAVKH U

102. A 3all p Yy 1 14.03

peaJ'ILHOI/I JKH3HU, I/IHTepHpeTaHI/IH HOJ'Iy‘leHHBIX

pe3ynbpTaToB

[IpuMmeHeHre HEPaBEHCTB K PELICHHUIO
103, | MATCMATHYCCKUX 3a[a4 U 3a11a4 U3 Pa3TUUIHbIX 1 17.03
obracTeil HayKH U peallbHOM KU3HU, HHTEPIIPETAIUS
MOJIyYE€HHBIX PE3yJbTaTOB

KonrpoabHnas padora: "CucreMbl paliiOHAJIbHBIX,
104. | uppanuoHAILHBIX MOKA3ATENbHBIX H 1 1 17.03
JorapuMu4ecKnux ypapHeHui"

105. | PaumoHnanbHbIC ypaBHEHHS C TApaMETPaMu 1 20.03

106. | PaumoHanbHBIC HEPAaBEHCTBA C TTAPAMETPAMH 1 21.03




107. | PaunonanbHbIe CUCTEMBI C TTApAMETPaMK 1 03.04
108, | VIPpaunoHabHEIC ypaBHCHHUs, HEPABCHCTRA C 1 04.04
napaMeTpaMu
109. | MppanuonanbHbie CHCTEMBI ¢ TTApAMETPAMK 1 07.04
110, | HoxasaTenbHEIe ypaBHEHUs, HEPABECHCTBA C 1 07.04
napaMeTpaMu
111. | IMoka3aTenbHbIE CHCTEMBI C TAPAMETPAMU 1 10.04
117, | Jlorapudmutdeckue ypapHeHus, HEPABEHCTBA C 1 11.04
napaMeTpaMu
113. | JlorapudmMuuecKre CUCTEMBI C TTApaMeTPaMu 1 14.04
114. | Tpuronomerpuyeckre ypaBHEHHS C APAMETPAMH 1 14.04
115. | Tpuronomerprueckre HEpaBEHCTBA C TIAPAMETPAMHE 1 17.04
116. | TpuronomeTpryecKHe CUCTEMBI C TAPAMETPAMHU 1 18.04
117. | IlpomexyTounas arrecrauus 1 21.04
[TocTpoeHue U UCCIENOBAHNE MATEMATUYECKHX
118. | Mozeneit peabHBIX CUTYaIMI ¢ TOMOIIBIO CHCTEM 1 21.04
YpaBHEHUH C MmapameTpaMu
[TocTpoeHue U UCCIIEN0BAHNE MATEMATHYECKHX
119. | mozeneit peanbHBIX CUTYAIMI ¢ TOMOILBIO CHCTEM 1 24.04
yPaBHEHHH ¢ MapaMeTpaMu
[TocTpoeHue U UCCIIEN0BAHNE MATEMATUYECKHX
120. | mozeneit peaibHBIX CUTYAIMH € TOMOILBIO CUCTEM 1 25.04
yPaBHEHHH ¢ MapaMeTpaMu
191, POBTOpeHHe:' 00001LIeHNEe, CUCTEMATU3ALMs 3HAHMIA: 1 98.04
YpaBHeHUs
122, 'ITIOBTOpeHI/Ie',' 00o0011eHne, cucTeMaTH3alus 3HaHui: 1 28.04
YpaBHeHUs
123. }:IOBTOpeHHe, 0000111eHHE, CI/ICTeMjl'”'FI/IL’vaI_II/ISI 3HAHMII: 1 05.05
Vpasaenus. CuCTEMbI ypaBHEHHI
124. | TToropenue, 06006LIEHHE, CHCTEMATU3ALUS 3HAHMIA: 1 05.05




"HepaBencrsa"

[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

125. |, g’ 1 12.05
HepasencrBa
126. }:IOBTOpeHHC, (')'606H16HI/I€, CHCTEeMAaTH3alus 3HAHU: 1 12.05
HepasencrBa
127, }:IOBTOpeHHC, O606IIIGHI/IC, CI/ICTelY'IaTI/ISaIII/ISI 3HAHWIA: 1 15.05
[IpounsBoHas U €€ IPUMEHEHNE
128 }:IOBTOpCHHe, 0606P16Hne, CI/ICTGI:/'IaTI/IBaHI/ISI 3HAHUU: 1 16.05
[Ipon3BonHas U €€ MpUMEHEHNE
129. }:IOBTOpCHHe, 0606IIICHHG, CI/ICTCI:/'IaTI/ISaHI/ISI 3HAHUU: 1 19.05
[IponsBosHas U €€ MPUMEHEHNE
130, ‘ITIOBTOpeHI/'I'e, 000011eHre, CUCTEMATHU3AIUS] 3HAHUIA: 1 19.05
O yHKIU
131. [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIUs 3HAHUI 1 22 05
"(DYHKHI/H/I"
132, }:[OBTOpeHI/'I‘e, 00001IeHne, cucTeMaTU3anys 3HaHUN: 1 2305
O yHKIU
133, [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI 1 26.05
«3amauu ¢ mapameTpaMm»
134, [ToBTOpEeHue, 0000LIIeHNE, CUCTEMAaTU3alUs 3HAHUI: 1 26.05
«3a/1auu ¢ mapameTpaMm»
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 134




6. YYEBHO-METOJMYECKOE OBECHEYUEHUE OEPA30BATEJIBLHOI'O
MMPOLIECCA

OBSI3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Maremaruka. AnreOpa M Hayajla MaTemMaTuHueckoro axamusa: 11-i1 kmacc: yriayOnéHHbIN

ypoBeHb: yueOnuk / A.I'. Mepsmsak, J.A. Homuposckuii, B.M. IlomsikoB. — Mockga:

[Ipoceuienue, 2023

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1.

MaremaTrka. AnreOpa u Hadana Marematndeckoro aHanmmsa: 10-it kmace: yrimyOnéHHbINA
ypoBeHb: yueOHUK / A.I'. Mep3msk, J[.A. Homuposckuii, B.M. [longkoB. — Mocksa:
[Ipocsemienue, 2023

Maremaruka. Anrebpa 1 Hadaja MaTeMaTudeckoro aHanusa: 11-i kiacc: yriyOnéHHBIN
ypoBeHb : yueOHuk / A.I'. Mepsnsk, [.A. Homuposckuii, B.M. [lonskos. — Mocksa:
[Ipocsemenue, 2024

AnreOpa u HavyaJla MaTeMaTH4YeCKOro aHanu3a. Jlumaktuyeckue marepuansl. 11 kimacc:
6a3oBbiit 1 npodusHb ypoBHH/ M.K. Tlotamos, A.B. IlleBkun — M.: [IpocBemnienue,
2021

Meroanueckue pekomenaanuu / M.K. Iloramos, A.B. Illeskun — M.: IIpocsemienue,
2021

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.

© oo NO kWD

Enunas  xomutekumss — 1udpoBBIX  00pa3oBaTenbHBIX — pecypcoB  http://school-
collection.edu.ru/

Poccwuiickas snekrponnas mkona (POL) https://resh.edu.ru/

HHuTepakTrBHasS 00Opa3oBareabHas oHIaiH-IaThopma «Yuu.py» https://uchi.ru/
Oo6pazoBarenpHbIi opTai «AKmace» https://www.yaklass.ru/

Oo6pazoBarenbHbii opTan «MHaboypox» https://infourok.ru/

LenTp onnaitH-o0yuenus «Doxchopm» http://foxford.ru

Maremartuueckue 3Troasl https://etudes.ru/

denepanbHbI HHCTUTYT TEIAaroruueckux uamepenuii http://www.fipi.ru

®denepanbHblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru
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7. JIUCT ®UKCUPOBAHUS UBSMEHEHHWH U JONIOJTHEHU B PABOUYEN

INPOI'PAMME

Hama
8HeCeHUA
U3MEHEeHUIl,
OONONIHEHUTL

Cooeporcanue

Coznacoeanue c
3amecmumesnem
oupexkmopa (noonuchu,
pacuwiugpoexa noonucu,
oama)

Iloonuce
auua,
6Hecuezo
3anucoy




COI''TACOBAHO
[IpoTokou 3aceqanust METOAUYECKOTO
cosera MBOY «JIunein Ne 13»

ot 31 aBrycta 2024 roga Nel

Anuna BnagumuposHa JlemunoBa

COI''TACOBAHO

3amectutens qupekropa no YBP
Kapune I'epmanoBna Epemsin

31 aBrycra 2024 rona

' JOKYMEHT ITOATIMCAH
:;;1 SJIEKTPOHHOM MO ATTUCHIO
3amecturens aupekropa no YBP
JemunoBa AnnHa BnagumuposHa
Toanucano: 31.08.2024r.
KBamubuuupoBaHHast IOAIHCH:
40B360942F31E16FDBEABOE18D96FA88

JOKYMEHT INIOAIIMCAH

3amectuTens aupekropa no YBP

Epewmsin Kapune ['epmanoBHa

IMoamucano: 31.08.2024r.
KBamudunrpoBaHHas HOANHCH:
4E7BBD831EF31D995F5677F31BD2C4A0




