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IMMOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajga MaTEMaTHUECKOTO aHAIM3a» SBIACTCA
OJIHUM W3 Hambojee 3HAYMMBIX B IIPOTpamMMe CpPEIHEro oO0IIero oOpa3oBaHUS,
IIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEYMBAET MUHCTPYMEHTAIbHYIO 0azy aJis
U3YYEHHUS BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, & C JPYroil CTOPOHBI, (OPMHUPYET
JOTHYECKOE U a0CTPaKTHOE MBIIUIEHUE O0Yy4aroluXcsl Ha YpOBHE, HEOOXOIMMOM
JUIT OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPHH, CIOBECHOCTH U JIPYTHX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOro Kypca OOydJarommecs OBJIaJIEBaIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHSI B MaTeMaTu4eckoi (hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajdn3a 3aKiajbIBacT
OCHOBY JUISl YCIICITHOTO OBJIAJICHUS 3aKOHaMHU (U3UKH, XUMHUH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHKHU U OOIIECTBEHHON YKU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JAJIs JajbHeiliero oOpa3oBaHus U B
MOBCETHEBHOM XM3HHU. B TO ke Bpemsi oBmajgeHHEe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalli3a pa3BHUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIMHM U pacCykaaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHNe W KOHKpPETH3alnio, abCcTparupoBaHWE H aHAIOTHIO, (OpMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone usyuenus yueOHOro kypca «Anredpa U Hayajia MaTeMaTUYECKOTO
aHan3a» OO0ydYarolluecs IMOJy4aroT HOBBIM ONBIT PEIICHUs NPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUS] MATEMAaTUYECKUX MOJEJICH pealbHbIX CUTYallUH,
UHTEPIIPETAllud  TONYYCHHBIX  PEHICHHH, 3HAKOMATCS €  NpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMUA U UX aBTOPAMHU.

VY4eOHblii Kypc o0nanaeT 3HAYMTEIbHBIM BOCIUTATENIbHBIM MOTEHIUAJIOM,
KOTOpBIM peanu3yeTcss Kak 4Yepe3 y4eOHBbI MmaTepuasn, CrnocoOCTBYIONIUN
(GbOopMUPOBAHNIO HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 CHenuduky ydeOHOMH
JESTENbHOCTH, TPEOYIOUEH MPOJOKUTEIFHON  KOHIEHTPAallMd  BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJbTar.

B ocnoBe wmeTtommku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTO
aHaM3a JEeKUT JACSITeTbHOCTHBIN MPUHITUI 00YUICHHUS.

B crpykrype yueOHOro kypca «Ainredpa M Havajla MaTEMaTUYECKOTO
aHaJIn3a» BbIIEICHBI CIEAYIOIINE COAEpKAaTEIbHO-METOANUECKHE TuHUM: «Yucna
U BbIUMCIIEHU», «DyHKINK U rpadukuy, «YpaBHEHUS U HEepaBeHCTBa», «Havana



MaTeMaTHYeCKoro aHanusa», «MHoxkecTBa U JIorhKa». Bce OCHOBHBIE
COJIeP)KaTEIbHO-METOANYECKHE JHHUM HW3YYal0TCsl Ha MTPOTSHKCHHH IBYX JIET
oOydeHHss Ha YpPOBHE CpEIHEro OOIIer0 OOpa30BaHMs, €CTECTBEHHO JOMOJHSSA
JpyT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMM TEMaMU U paszjienamu. JaHHBIH
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep’)KaHNE HECKOJBKMX MaTeMaTHYeCKHX IUCIHIUIMH, TaKUX Kak anredpa,
TPUTOHOMETpPHS, MAaTEMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
jgoruka u gapyrue. Ilo mMepe Toro kak oOydwaromuecs OBIJIAJIEBAIOT BCE Ooliee
IMIMPOKUM MATEMaTUYECKUM aIllapaToM, Y HUX MOCJIEI0BaTEIbHO POPMUpPYETCS U
COBEpLICHCTBYETCSI YMEHHE CTPOUTh MAaTeMAaTUYECKyI0 MOJENb peaJbHOU
CUTYalluH, MPUMEHATh 3HAHWS, TIOMyYEeHHBIC MIPH M3yYEeHUU Y4eOHOTO Kypca, AJis
pEIICHUsI CaMOCTOSITENNFHO CHOPMYITHMPOBAHHONW MaTeMaTUYECKOM 3a/1a4uu, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepxxarenpbHo-MeTOoAMYECKas JTUHMS «YMciIa W BBIYMCICHUS) 3aBEpIIAET
(opMupOBaHKE HABBIKOB MCHOJIb30BAaHUS JCUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpenHero oomiero
oOpa3oBaHusi 0coboe BHUMaHuEe yneisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYUCICHHUM, BKJIIOYAIOIIMX B C€0sl MCIOJB30BaHUE PA3IUYHbIX
¢opM 3amucu 4Yucia, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaromIMMCsI MHOXKECTBAa HaTypajbHBIX, IICIBIX,
palMoOHaJIbHBIX W JEHCTBUTENBHBIX YHCEN  JOMOJHAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My cleuu(pUyecKue 3aJaud M OIepaluu: JIeJICHHE Haledo,
OTIEpUPOBAHME OCTAaTKaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOble CBOWCTBA
paIoHaJIBHBIX M UPPAIMOHATBHBIX YHCEN, apu(hMETUUECKUE OTepaIuu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOYKECTBE KOMILJICKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTAMH MX MPUMEHEHUS ISl PEIICHUs] Pa3TUYHbIX 3a7a4
dbopMupyeTcsi mpeaCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HAyKHd W €€ PO B
MOCTPOCHUN MOJIEJICH peaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS O00O0OIIeHHE U
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCSd Ha MPOTSIKEHUH BCETO
oOy4eHHs Ha YpPOBHE CPEIHEr0o OOIero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbraTe oOydarolluecss OBJIAJEBAIOT PAa3IMYHBIMM METOAAMH  PELICHUS
palMoOHaJIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3aj]ad,
colepkaix mapameTpbl. llomydeHHBIE yMEHHUS IIUPOKO HCIONB3YIOTCA TIpU



UCCIIEOBAaHUM (PYHKIUH C TIOMOIIbIO NMPOU3BOJHOM, IPHU PELIEHUU MPHUKIAJIHbBIX
3a7a4 ¥ 3a7]a4 Ha HaXOXKJCHUE HauOONBIINX U HAMMEHBIINX 3HAYECHUN (PYHKIIHH.
JlanHasi comeprkatenbHas TMHUS BKITIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PALMOHAIIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKCHHUM, a TaKXE BBIPAKEHUH,
coepXkalluX CTeneHu M Jorapu@mel. braromaps u3ydeHHIO anreOpandeckoro
MaTepuaia IPOUCXOJMUT  JaJIbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUSI OOy4Yaromuxcs, (GOPMHUPYIOTCA HABBIKU JETYKTUBHBIX
paccyxaeHuil, pabOTl C  CHUMBOJBHbBIMH  (GopMaMu,  HpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d3(QQPEeKTHUBHbIE HMHCTPYMEHTBHI JUIsl PELICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HArJIAIHO JTEMOHCTPHUPYET CBOM BO3MOMXHOCTH KaK
S3bIKa HAYKH.

ConepxxarenbHo-MeTOoAMYECKass JHUHUA «DYHKIUMM U TpapuKu» TECHO
HeperieTaeTcs ¢ APYTMMH JIMHUSMU Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHNs MaTepuaiia. M3yueHnne cTeneHHou,
MOKa3aTEIbHOM, TIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHA, UX CBOWCTB
U rpauKoB, UCHOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IpYyruxX y4eOHbIX
IIPEIMETOB U PEAIIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKHM aHAJIU30M,
TaK U C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipu 3TOoM OonblIoe BHHUMAaHHE
yaensiercs: GOpMHUpPOBAaHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMH BETUYMHAMHU, HCCIENOBATh TMONY4YCHHbIE (DYHKIIMHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaepKaTeIbHON JTMHUYU HAlLlEJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
pasnudHOil (opMe: aHATUTHUYECKOU, rpaduueckoil n crmoBecHoW. Ero msydenwue
CIOCOOCTBYET pA3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
00001IEHUIO M KOHKPETU3ALIUU, UCTIOIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass nuHuA «Hauvana mMareMaTrnyeckoro aHajns3a) IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 3a/]ad,
JOCTYIIHBIX 00yYaromuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXHBIX (DYHKIMIA, OMpPENEeNiaTh WX HAWUOONbIIME W HAUMEHBIINE
3HAYEHMS, BBIYUCIATH IUiomiaan (Uryp U oObEMBI Tel, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpoleccoB. JlaHHas cojlep)kareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHUS MAaTeMaTHYEeCKUX MOJENel pealbHbIX CHTYyalluH,
MO3BOJISIET HAXOJIWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-DKOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0
aHaJiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaNbHO-JIOTUYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMH paclO3HABATh MPOSIBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouuecs y3HaKT O



BBIJJAIOIINXCS PE3YIbTATaX, TOIYUYECHHBIX B XOJE€ Pa3BUTUSA MAaTEMATUKN KaK HAyKH,
1 00 UX aBTOpax.

CopepxaTenbHO-MeTOANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaThyeckoil Joruku. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECHh KYypC MIKOJIBHOW MaTEMAaTHKU
U TIpe/yiaraloT Hambosee YHUBEPCATbHBIA S3BIK, OOBETUHSIONINI BCE pa3nesbl
MaTeMaTUKU M €€ TPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W WX TMpWIOKEHUd B eauHoe wenoe. [losTomy BaxkHO naTh
BO3MOXKHOCTh OOY4YaroIIeMycCsi TMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MAaTeMaTUKH W UCIIOJIb30BATh €r0 JIJIsi BBIPAXKEHUS CBOMX MBICIIECH.
Jpyrum BaXXHbIM [PU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HaTh
CBOMCTBEHHYI0O €M CTpOroctb OOOCHOBAaHMM U CJIEIOBAHHE OMNpPEACIEHHBIM
npaBWiaM  TMOCTPOCHMSI  JOKa3aTelIbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Ppa3BUTHUIO JIOTUYECKOTO MBILIUICHHUS
00yJaroluxcsi, IO3BOJSIET UM CTPOUTH CBOM PACCYKIECHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKM KPUTUUECKOTO MBIIIUICHUSI.

B yueGHOM Kypce «Anrebpa M Hayala MaTeMaTUYECKOTO aHAIHM3a
MPUCYTCTBYIOT OCHOBBI MATEMaTHUYECKOTO MOJEIMPOBAHUS, KOTOPBIE MPU3BAHBI
CcrocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peallbHbIX
CUTyaIlMil, HCCIEOBaHUS AITHUX MOJENIEeH ¢ TOMOIIBI0 amnmapara aireOpsl U
MaTEMaTUYECKOr0 aHajdu3a, WHTEpPIpETAlMU MOJYyYEeHHBIX pe3yJapTaToB. Takue
3aJlaHUA BIUIETEHBI B KAXK]IbII U3 Pa3[eioB MPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca LIMPOKO HCHOJB3YEeTCs IJIsl PeleHUs NpUKIagHbIX 3aaad. [lpu
pEIICHUH  pEalbHBIX  NPAKTUYECKUX  3ajad  oOydYaroniuecs  pa3BUBAIOT
HAOII0aTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThe,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  IPOOIEMY.
HestenbHOCTh 1O (OPMUPOBAHMIO HABLIKOB PEIICHHS MPUKIAIHBIX 3a7a4
OpraHM3yeTcsl B IpoLecce U3yUeHUs BCEX TEM YUEOHOro Kypca «AnreOpa 1 Hayana
MaTEMaTUYECKOrO aHAJIU3a».

Ha w3yuenme yueOHOro Kypca «AnreOpa W Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yucaa 1 BLIYMCIEHUSA

Parmmonanpabie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, IMPOIICHTHI,
OecKOHEUHbIE TMepuoanueckue npoou. IlpuMeHeHue npoOeit W IPOICHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciei 3HAHUM U PeaJTbHOM JKU3HMU.

JlelicTBuTenbHBIE YHCHIa. PanMOHANBHBIE W UPPALMOHAIBHBIE YHUCIHA.
ApudmMernueckue  omepanmuM ¢ JCUCTBUTEIBHBIMA  YHCIaMdA.  MOJyib
JEeHCTBUTEIBLHOTO Ynciia U ero cBoicTBa. [IpubnmkéHHBIC BBIYMCICHUS, TTPaBHIIa
OKPYIJICHUSI, IPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYUCICHUMN.

Crenenb ¢ 1enbiM nokazareneM. buHom HprooTona. Hcnonbs3oBanue
NOAXOAIEH (POPMBI 3aMMUCH JEHCTBUTEIBHBIX YUCEI JIS PEIICHUS MPAKTUYECKUX
3a71a4 ¥ MIPEJICTaBICHUS JaHHBIX.

Apudmernueckuit KOpeHb HaTYpajabHON CTEIICHH B €T0 CBOMCTRA.

CreneHb € panMoOHAJIbHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEeJIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTnyHpie W HaTypasibHBIC
JorapuMel.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO0 apryMeHTa. APKCHUHYC,
apPKKOCUHYC M apKTAaHTE€HC YUCJIOBOTO apTyMEHTA.

YpaBHeHMSI U HEPABEHCTBA

ToxmecTBa M TOXISCTBEHHBbIE TpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHS W YpPaBHEHMS-CIEACTBUA. HepaBeHCTBO,
pellIeHUuEe HEPABEHCTRA.

OCHOBHBIE METOBI PEIICHUS LEIBIX U APOOHO-PANMOHATBLHBIX YPaBHEHUHN H
HEPABEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4WIEH ¢ ocTratkoM. Teopema be3zy. MHorowieHsl ¢  IEIbIMU
kodpbunuentamu. Teopema Buera.

[IpeoOpazoBaHus YKCIOBBIX BEIPpAKEHUMN, COACPIKAIMX CTETICHH U KOPHHU.

HppanmonaibHbie ypaBHEHMUSI. OCHOBHBIC METO/IbI penieHus
UppalMoOHaIbHbIX YPaBHCHUH.

[TokazaTenbHble ypaBHEHHUS. OCHOBHBIC METOABI PEIICHUS MOKAa3aTEJIbHBIX

YpaBHEHUM.
[TpeobpazoBanre BeIpaXKEHHA, COIEPKALTNX JTOTapru(MBI.
Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METOJIbI pereHns

Jorapu()MUYECKUX YPaBHEHHIA.



OCHOBHBIE TPUTOHOMETPUUECKUE (bopMyIIBI. [IpeoGpa3oBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellIeHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemenne cucreM NHMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKUM CMBICI U
CBOMCTBA, BBIUMCJICHUE €T0 3HAYCHMSI, IPUMEHEHUE OINPEACIIUTENS I PELIEHUs
CHCTEMBl JIMHEWHBIX YypaBHEHUU. PemieHue NpUKIAmHBIX 3aa4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccimenoBaHne NOCTPOCHHOW MOJEIN C
MOMOILBIO MaTPUIL U ONPEETUTEINIEH.

[TocTpoeHne MareMaTHYeCKHX MOJENEN pEeabHOM CUTyallMd C ITOMOILBIO
YPAaBHEHUN WM HEpaBEHCTB. [IprMeHEHHE ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a]ad M 3aJad M3 Pa3IUYHbIX OO0NacTell HayKu WU peanbHOU
KU3HH.

DOyHkuuu U rpadpuku

@OyHkius, crnocoObl 3amgaHus (QyHkiuu. B3anMHO o00paTHble (QYHKIUU.
Komnosummst pyskiuit. 'paduk  QyHkiuu. DnemMeHTapHble NpeoOpa3zoBaHUs
rpadukoB QpyHKINH.

OobnacTh ompeneneHus U MHOXECTBO 3HaueHU (Qynkumu. Hymm QyHkmmm.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QyHKIuH. [lepuoanueckue
¢yskun. IlpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUs PYHKIIMU HA IPOMEXKYTKE.

Jluneiinas, KBaapaTU4dHas W APOOHO-TMHEHHAas (QYHKIUH. DJIeMEHTapHOE
MCCIIEJIOBAaHUE U TTOCTPOCHUE UX TPadUKOB.

CrenenHas (pyHKLHS C HaTypalbHBIM U LENbIM MOoKa3areneM. E€ cBolicTBa u
rpadguk. CpoiicTBa U rpaduK KOpPHS N-OM CTENEeHH Kak (GYyHKIUU OOpaTHOU
CTENIEHU C HaTypaJbHbIM [TOKA3ATEIEM.

[TokazatenpHast u norapupmudeckas (yHKIUH, UX CBONCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUH AJIs peLICHUS] YpaBHEHUH.

TpuroHomerpruueckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(yHKUIHIA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIIbHBIE 3aBUCUMOCTH B peaJbHBIX MPOLECCaX M SBJICHUSAX.
['pacduku peanbHbIX 3aBUCUMOCTEH.

Havyasa MaTeMaTH4€CKOr0 aHAJIN3a

[TocnenoBarenbHOCTH, C€MOCOOBI 3alaHus mocieAoBarenbHocTed. Meron
MaTEeMaTUYeCKOW MHIYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE MOCIEA0BATEIbHOCTH.
HcToprsi BO3ZHMKHOBEHHS MAaTEMaTUYECKOIO aHajiu3a Kak aHalin3a OECKOHEYHO
MaJbIX.

Apudmernueckast 1 reoMeTpruecKas rnporpeccuu. beckoHeuHo yObiBaromiast
reoMerpuueckas nporpeccusi. Cymma O0eCKOHEYHO yOBIBAIOIEH M€OMETPUUECKON
IPOrpecchur. JIMHEMHBIN U SKCIIOHEHIIMANBHBIN pocT. Yucno e. PopmyJia CII0KHBIX



poLeHTOB. Mcmonb30BaHWE NPOrpecCMH UId  PELICHUS peajbHbIX 3a1ad
IIPUKJIATHOTO XapaKTepa.

HenpepbiBHbIE (YHKIMM W HX CBOMCTBAa. TOukHM paspbiBa. ACHUMOTOTHI
rpadukoB ¢yHkiuid. CBoicTBa (GYHKIMNA HENPEpPhIBHBIX Ha OTpe3ke. Meton
UHTEpPBAJIOB JUIsl PELICHUs HEpaBeHCTB. [IprMeHeHHE CBOWCTB HENPEPBIBHBIX
GyHKUMIA 1S peleHus 3a1a4.

[lepBas u BTOpast npousBoaHble PyHKIMU. OnpeneneHrue, reOMETPUIECKUN U
(U3HYECKUI CMBICT TPOU3BOJAHON. Y paBHEHUE KacaTeabHOMN K TpaduKy QyHKIUU.

[TpousBognble  snemeHTapHbIX  ¢QyHkiuil.  I[IpousBogHas ~ cyMmMBlI,
IPOU3BENICHUS, YACTHOTO U KOMIIO3UIIMHU (PYHKIIUH.

MHokecTBa U JIOTHKA

MHoOXxecTBO, omnepauuyd HaJ MHOXKECTBAMM M WX CBOWCTBA. JlMarpammsl
Oinepa—BenHa. [IpuMeHEHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONIMCaHUs pEaNbHBIX IPOLECCOB U SABJICHUM, NPU PELICHUM 3a4ad U3 JPyTux
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMAaTHMUECKOTO OOBEKTa, CJEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCUIIBHBIC YPABHECHHS.

11 KITACC

Yucnaa 1 BHIYMCICHUSA

Hartypanbsubie u nensle yucia. [I[pumMeHeHne MpU3HAKOB JEIUMOCTH LIEJIBIX
yuces, HanOompImuii oOmui nemurend (maidee — HOJl) m HamMenslee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkinaa juist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kowmmnekcuble wucna. AnreOpanueckass U TpPUTOHOMETpUYecKas (HOpMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMETHUYECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamMu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil creneHu u3 KOMIUIEKCHOTro uucia. [IpumeHenue
KOMILJIEKCHBIX YHCET IS PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

Cucrema W COBOKYNIHOCTb YPaBHEHHW W HEPABEHCTB. PaBHOCWIBHBIE
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTRA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHMS] TMOKa3aTeNbHBIX U  JOorapupmMuyecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHATBHBIX HEPABEHCTB.



OCHOBHBIE METOJBI PELICHHMS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaAIMOHATIbHBIX, TOKA3aTeIbHBIX U JTOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpumeHeHne  ypaBHEHUH, CHUCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pa3Iu4HbIX oOJacTeldl HayKu M peajbHOU
KU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTaTOB.

DOyHkuuu U rpadpuku

I'padpux kommoszunmu ¢yHkuuil. ['eomerpuueckue o0Opa3pl yYpaBHEHHH U
HEPaBEHCTB HAa KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOUCTBA U TPaPUKU.

['paprueckne meTonbl pelleHHs YpaBHEHHM W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMETPaMH.

Hcnonp3oBanne TpadukoB (QYHKIUN UISI WCCIIEIOBAHUS TPOIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PELICHUH 3aJad U3 APYTUX Y4eOHbIX
IIPEAMETOB U PEATBHOU KU3HMU.

Hayana MaTeMaTHYeCKOro aHajIu3a

[IpumeHneHre mMPOU3BOIHON K MCCIIEOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KcTpeMyMbl.  HaxokaeHue  HamOOdbIIEr0o UM HAUMEHbBIIErOo  3HAYEHUM
HENpepbIBHON (YHKIIMHM HAa OTPE3KE.

[IpumeHeHne NPOU3BOJHOM [UIsl HAxXOXKJICHHS HAWIY4llero peuieHus B
NPUKIIAIHBIX 3a/Jadax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHsS Ipolecca,
3aJIaHHOTO (HOPMYJION HITH TPpaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMICTBO mepBooOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [lpaBuna Haxox1eHUs IepBOOOpa3HBIX.

Wuterpan. ['eomeTpuuecknii CMBICII MHTETpaJIa. Brruncnenne
onpenenéHHoro nHTErpana mo popmysie Hetorona-JIeiOnua.

[TpumeHeHne MHTErpaja s HAXOKIACHUS IUIOWAZed MIOoCKUX ¢Guryp u
00BEMOB r€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUN. MartemaTtuyeckoe
MOJICJIMPOBAHUE pEaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHIHaTbHBIX
YPaBHEHHM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJ€HAa  POCCHMCKOTO  OOIecTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpaXkJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSMU U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXIAHCKON MJICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCUICKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHYE€CKOW IIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE JTYXOBHBIX LEHHOCTEN pPOCCUICKOr0 Hapoaa, CpOPMUPOBAHHOCTb
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIbHOCTbIO YYEHOrO0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAS SCTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HHU, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvYecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh yMEHUS MPUMEHATh MAaTeMAaTHYEeCKHUE 3HAHUA B
HMHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHUU U
OTZIbIXa, peryisipHas (pu3ndeckas aKTUBHOCTH), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYydy, OCO3HAHWE IICHHOCTH TPYAOTIOOWS, HHTEpPEC K
pasnmuyHbiM  chepaM  MPOPECCHOHAIBHONW  JCATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOD



Oynymeld mnpodeccur U pearu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTSHDKCHWHM BCEW JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH;

7) IKOJIOTHYeCKOT0 BOCITUTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KYJIbTYpPhI, ITOHUMAHWUE BIIHSHUS
COIMATBHO-DKOHOMHYECKHX TTPOIIECCOB Ha COCTOSIHUE MPHUPOTHONW M COIHAITBHON
Cpenbl, 0CO3HAHUE TIIO0ATBHOTO XapaKTepa KOJIOTHUCCKUX MPOOIeM, OpHUEHTAITHS
HAa TMPUMEHEHHE MAaTeMAaTHMYeCKUMX 3HAHWM I peuieHust 3agady B 00JacTu
OKpY>KaloIllel cpefbl, IUIAaHUPOBAHUE IIOCTYNKOB U OLEHKHM WX BO3MOXHBIX
MTOCJICJICTBHM JJISI OKPYKAIOIIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKd MW OOIIECTBEHHOM  MPaKTUKH, IMOHUMaHUE
MaTEeMaTU4YeCKOM Hayku Kak cdepbl UYeTOBEHYECKOM AEesTENbHOCTH, STAroB €€
pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUSA IIUBWJIM3AIIUH, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOH KYJIbTYpOH Kak CPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIBCKYIO JESITEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Io3HaBare/ibHbIC YHUBEPCAJIbHbIC YYeOHbIC AeiCTBUA

ba3oBble jjoruyeckue JeicrBus:

BBIBJIATD U XAapAaKTEPU30BaTh CYILECTBEHHBIC IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, MOHATUNM, OTHOLICHUM MEXAy MNOHATHSIMH, (POPMYJIUPOBATH
oTpesieNieHUs TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIINY,
OCHOBaHMS 1J1s1 0000IIECHUS U CPAaBHEHUSI, KPUTEPUU ITPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh,  (OpPMYyJIUpPOBaTh U  NpeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €JUHUYHBIE, YACTHBIE U 00ILIME, YCIOBHBIE,

BBIABIIITD MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUHNS
B (hakTax, MaHHBIX, HAONIONCHUAX U YTBEPKACHUAX, MpeiaraTb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JiejaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3AKIIOUYECHUH, YMO3AK/IFOUEHUH 110 aHAJIOTUH;

IIPOBOJAUTH CAMOCTOATENBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUMN
(mpsiMBbIE U OT MMPOTUBHOTO), BEICTPAUBAaTh apTYMEHTALIMIO, IPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS 1 BHIBOJIBI;



BBIOMpATh CMOCO0 peleHrus y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB  pEHICHHs, BbIOMpaTh HamOoJee MOAXOMAIMH ¢  y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eMCTBUA:

WCIIOJIb30BaTh BOIPOCHl KAaK HCCIEIOBATEIbLCKUM WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMmy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHpOBaTH THUIMOTE3Y, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAaHUE
10 YCTAHOBJIEHHUIO OCOOCHHOCTEN MaTeMaTUYeCKOro 0ObeKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy OOBbEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSATENIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
NpOBEAEHHOTO  HAONIOACHMSA, HCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
NOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMpoOIlecca, a TakKKe BBIJIBUTATh
MIPEIMOIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITH AeUIMTHI MHPOpPMALUU, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U JJIsI pEIIeHUs 3a]1a4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEeMAaTH3UPOBaTh W HWHTEPIPETHPOBATH WHGOPMAIMIO PA3TUYHBIX BHUAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TMPEACTABIATh €€ B Pa3iIudHbIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

OIICHHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITEIIBHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIe YHHUBepPCAJIbHbIE YUeOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U
IeSIMA  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH IMOJYyYCHHBIN pe3yJIbTaT;

B X0JI¢ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOMN TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXICHHSAMH JPYyTUX YYaCTHHUKOB
nuanora, oOHapy>KHBaTh Pa3jIMYMe M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(bopMyIIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1au, DKCIIEPUMEHTA, UCCIEI0BaHNUs,
IIPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (POpMaT BBICTYIUIEHHS € Y4YETOM 3aaad
NPE3EHTALMU U OCOOEHHOCTEMN ay JUTOPHUH.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIC JeHCTBUSA

Camoopranusamnus:

COCTaBJIATH IIAH, aJITOPUTM PELLEHUS 33Ja4uH, BIOMPATh COCOO PELIEHUs C
y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATH BAPHAHTHI PEHICHUI C Y4ETOM HOBOW MH(OpMAIIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJ€Th  HAaBbIKAMU  IO3HABATEJIbHOM  pediekcuu Kak  OCO3HaHUs
COBEPILAEMbIX JEHCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB, BIIAJIETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3ysbTaTa pEIIeHUs
MaTeMaTHYECKOM 3a4auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELLICHUHN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HallICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa LIETH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKEHUSI WIIN HEJOCTUKEHUS pPe3ysIbTaTOB JESATENIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEIBLHOCTD:

NOHUMAaTh U HCMOJIb30BATH MPEUMYIIECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThl TpHU pelleHMH Y4eOHbIX 3a7ad, MPUHUMATh LEJIb COBMECTHOM
NEeSATENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpeneniThb
BUJbl paboOT, JOroBapuBaThCA, OOCYXAAaTh MpPOIECC U pe3yabTaT padoThl,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax padboTsl (00CYKIeHHs, OOMEH MHEHUH,
«MO3rOBBIE IUTYPMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThHl U
KOOPJIMHHPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YICHAaMH KOMAaH]Ibl, OLICHUBAaTh
KAaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJbBTATBI

K xoniy o0yuenuss B 10 kyacce oOydYarouuics MOJYYUT CIETYIOUTUE
MpPEeJMETHBIC PE3yJIbTaThl IO OTACIBbHBIM T€MaM paboyel mporpamMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MAaTEMaTUYECKOTO aHATN3ay:

Yucsia v BIYMCICHUS:



CBOOOZHO OINEpPUPOBATh MNOHATHUSMU: PALUOHAIBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas JApoOb, TPOICHTHI, HWPPAMOHAIBFHOE YHCIO, MHOXECTBa
PAlMOHAIIBHBIX U JECUCTBUTENIBHBIX YUCET, MOAYJb JEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JIPpOOU Y TPOLEHTHI JUIsl PEIICHHUs TPUKIAAHBIX 3aJad u3
PAa3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TTPAaBUJIa OKPYTIICHUS, PUKUAKY U
OLIEHKY PE€3yJIbTaTa BbIYUCIICHUM;

cBOOOMHO OMEpUpPOBATh TIOHATHEM: CTEMEHb C IIEJIbIM TOKAa3aTeNeM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCH TEHCTBUTENIBHBIX YNCEN AJIS PEIICHUs
IIPAKTUUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX;

CcBOOOMHO OMEpPUpPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHY;

cBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHATBHBIM TTOKa3aTelIeM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUYHBIE U
HaATypaJbHBIC JIOTApUDMBIL;

CBOOOZHO OMEPUPOBATH MOHITHSIMH: CHHYC, KOCHMHYC, TAHT€HC, KOTAHTECHC
YUCJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC W apKTaHI'€HC YMCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOOZHO OMEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHSTh Pa3jIMYHbIE METOMAbl PEIICHUS PAlMOHAIBHBIX M JIPOOHO-
pAallMOHAJIBHBIX YPABHEHUM, IPUMEHATH METOJ WHTEPBAIIOB Ul PELICHUS
HEPABEHCTB;

CBOOOMHO OIEpPUPOBATh MOHATHUSAMHU: MHOTOUYICH OT OJHOW TEPEeMEHHOM,
MHOTOWIEH C IeJbIMA KO3 UIIMeHTaMi, KOPHH MHOTOWICHA, MPUMEHSTh
JIEJICHUE MHOTOYJIEHA HA MHOT'OWIEH C OCTAaTKOM, TeopeMy besy u reopemy Buera
JUISL PELICHUS 3a/1a4;

CcBOOOMHO OMEpUpOBaTh MOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MATpUld, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TeOMETPUYECKUN CMBICH,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIsl BBIYUCICHUS €r0 3HA4YCHUS,
[IPUMEHATh ONPEACIUTENIM JJIsI PELICHHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHWUI,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOIIBIO CUCTEMbI JUHEWHBIX YPaBHEHUM,
MCCIIEI0BATh IMOCTPOEHHBIE MOJEIH C IOMOIIBIO MAaTPULl U ONPENEIIUTEIIEH,
VHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI C€ KOpHSAMH [UIsl IpeoOpa3oBaHUsA
BBIPAKCHU;



BBITIOJIHATH MPE0OPA30BAHUS YUCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX CTETICHH C
paIoHaIbHBIM TTOKa3aTeNIeM;

UCTIOTb30BaTh CBOIICTBa jorapudmon LIS npeoOpa3oBaHus
JorapuMUYECKUX BBIPAKECHUI;

CBOOOZHO ONEPUPOBATH MOHATHUAMU: HppalOHANbHbIC, MOKa3aTelbHbIE U
JorapuMuyecKkre ypaBHEHHUS, HAXOAUTh UX PEIICHHUS C TIOMOIIbIO PABHOCUIIBHBIX
MIEPEX0/I0B HJIM OCYIIECTBIISIS IPOBEPKY KOPHE;

PUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBHIPAKECHHUI;

CBOOOZHO OINEpUpPOBaTh IMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HeoOXoAaumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPaBHCHUM;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHMSI, YpPAaBHEHHS, HEPAaBEHCTBA IO YCJIOBHUIO 3aJadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara aiareopsl.

@Oyukuuu ¥ rpapuku:

cBOOOHO OTMEpUPOBATH MOHATHAME: (YHKIUS, CIOCOOBI 3aAaHus (PYHKITHH,
B3aMMHO OOpaTHble (QYHKIUK, KoMmo3uius GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOZHO OINEPUPOBATh MOHSTUAMU: OO0JIACTH OINPEACICHUS U MHOMXECTBO
3HaYeHUHN PyHKIMU, HYTU (YHKIHH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOMHO OMEpUPOBATh TMOHATHUSAMHU: YETHBIE W HEYETHBIC (PYHKIIHUH,
nepuoInyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HAuWOOJbIIeE U HaUMEHbIIee 3HaYeHHe (QYHKIUM Ha
IPOMEXKYTKE;

cBOOOHO OTEPUPOBATH MOHATUAMM: CTENIEHHAs (YHKIUS C HATYPaJbHBIM U
HelbIM ToKa3areneM, rpaguk CTeneHHOW (YHKIMH C HATypPaJIbHBIM M IEIBbIM
nokaszaresneM, rpauk KOpHsS n-oil CTeNeHHW Kak (PyHKIHMHM OOpaTHOW CTENEHHU ¢
HATYpaJIbHBIM MTOKa3aTeleM;

OTEpUPOBATh TOHATUAMU: JUHEHHAs, KBaJpaTU4YHAs U JIpOOHO-TMHEWHas
(GYHKIIH, BEITIOTHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJITHO OIEPUPOBATH MOHATUAMHU: IOKa3aTeldbHas W Jorapudmuueckas
GbyHKIMU, UX CBOMCTBA U rpaduKH, MCHOIB30BATh MX TpadUKU IJIs PEHICHUS
YPaBHEHH;

cBOOOMHO OMEpUpOBaTh MOHATUSAMH: TPUTOHOMETPUYECKAST OKPY>KHOCTD,
ornpezieieHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOIO apryMEHTa;

UCIONb30BaTh TIpaduku GYHKUUH JUIs  HMCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEHN IpU PELICHUM 3aJa4 U3 IPYruX Y4eOHBbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKy BETUIHMHAMU;



Hauana MmaTeMaTH4eCKOro aHajamsa:

CBOOOJTHO ONEPHPOBATH MOHATHSAMHU: apuPMETHUIECKas U TeOMEeTpHUecKas
mporpeccusi, 06CKOHEYHO yOBIBArOIAas T€OMETPUYECKast TIPOTPECCHs, TUHEHHBIN 1
HKCIIOHEHIIUATBLHBIN POCT, GOopMya CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTABIICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh MPOTPECCUU JIsl PEUICHUs] pPEeabHBIX 3a]ayd MPUKIAJIHOTO
xXapakrTepa;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: ITOCIIEI0BATEILHOCTD, CIIOCOOBI 3aJaHMUS
MOCJEA0BATEIbHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHUMATh OCHOBBI 3apOXKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OIEPUPOBATH TIOHSATHSMHU: HEMPEPBIBHBIE (YHKIIUHA, TOYKH
paspseiBa rpaduka GyHKIIHHA, ACUMITTOTHI Tpaduka QyHKITHY;

CBOOOJIHO OIEepUpoOBaTh MOHATHEM: (YHKIMS, HEMpEphiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATh TOHATHSAMHU: TIEpBas W BTOpas TPOW3BOJHBIE
dbyHKIMH, KacaTenabHas K Tpaduky GyHKIUH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BECHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3UYECKUN CMBICT MPOU3BOJHOMN st
pelieHus 3aa4.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpOBaTh MOHSATUSMHU:  MHOXECTBO, OIEpallud  HaJ
MHOECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar AJisl ONKCaHus PealbHbIX
MIPOIIECCOB U SBJICHUMN, TIPH PEIICHUH 3a71a4 U3 APYTHX yUICOHBIX MTPEAMETOB;

CBOOOJITHO OIEPUPOBATH TOHATUSIMH: OIPEICICHHE, TEeOpeMa, ypaBHEHHUE-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHUUECKOT0 00BEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUS U HEPABEHCTRBA.

K xoniry oOyuenus B 11 kiacce oOydJaromuiics TOJYYHT CIICTYIOITHE
MIPEMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabodyedl mporpaMMmbl yIeOHOTO
Kypca «AnreOpa u Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BIYUCICHUSA:

CBOOOJTHO ONEPHPOBATh TOHATHAMHU: HATypalbHOE M IIEJI0O€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M LEJbIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JEITUMOCTHU
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4uMcen sl pelIeHUs 3a]a4, IPUMEHSTh
anroput™ EBknmnaa;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM OCTaTKa IO MOJYJI0, 3aluChIBaTh
HaTypaJibHbIC YHCJIAa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;



CBOOOZHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMILJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B airedpandyeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOTHATH apu(METHUIECKHE OMEpaIii C HUMHU U
n300paxarb Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:

cBOOOZHO OMEpUPOBATh TOHATUSAMU: HPpAIOHATbHBIC, MOKA3aTeIbHBIE U
JorapuMuUecKre HEpPAaBEHCTBA, HAXOAUTh UX PEIICHUS C  TOMOIIBIO
PaBHOCWIBHBIX IIEPEXO/IOB;

OCYIIECTBJISAITh OTOOp KOpPHEM TMpu pEelIeHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CcBOOOMHO OMEpUPOBaTH TMOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHATH HeoOXoAaumble (GOpPMyNbl ISl  PEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW PAILMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHH U HEPABEHCTB;

peuarp paloOHaJbHbIE, VppalrOHAIbHBIE, IIOKa3aTeJbHbIE,
jJorapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COZIepIKaIME MOYJIM U IIapaMeTphl;

IPUMEHSATH TpaduuecKre METOAbI JAJI PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXKe 3a]1a4 C IapaMeTpaMy;

MOJICJIUPOBAaTh peajbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDQKCHUS, YPAaBHEHMS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3a]a4H,
UCCJIEIOBATh IOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHMEM alMapara anreopsl,
WHTEPIIPETUPOBATH MMOJTYyYECHHBIN PE3YyJIbTAT.

DOyHKUMH U TpauKn:

CTpPOUTh TpadUKM KOMIO3UIMH (YHKUHUNH C TOMOIIbIO 3JIEMEHTAPHOIrO
MCCIICJIOBAHMSI U CBOMCTB KOMITO3UIIUU ABYX (DYHKIIHIA,

CTPOUTHh TEOMETpUYECKHEe O00pa3bl YpaBHEHM M  HEPAaBEHCTB  Ha
KOOPJMHATHOM TIOCKOCTH;

CBOOOZHO ONEpPUPOBATh MOHATUAMU: TpaQUKH  TPUTOHOMETPUUYECKUX
dynxmi;

OPUMEHATh (QPYHKUMU Ui MOJEIMPOBAHUS M HCCIEAOBAHMS PEaTbHBIX
IIPOLIECCOB.

HayvaJjia MaTeMaTH4€CKOr0 aHAJIU3A:

UCIIOJIb30BaTh MMPOU3BOIHYIO JUISl UCCIIEOBaHUS (DYHKIIMUM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;



HaXOAUTh HauOoJbllIee U HAUMEHbIIeE 3HAaUeHUsI (PYHKIIMH HENPEPHIBHON HA
OTPE3KE;

WCIIOB30BaTh NPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4dllerO PELICHUS B
OPUKIAJAHBIX, B TOM 4YHMCIE COLMAJbHO-DKOHOMHUYECKMX, 3aJadax, i
onpezesieHus CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysoN wiu
rpaukom;

CcBOOOMHO OMEpUpPOBAaTh TOHATUSAMHU: TEpBOOOpa3Has, OMPEACIEHHBIN
UHTETpaJl, HAXOAWUTh TNEPBOOOpa3HbIC AIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTerpai no gpopmyne Hetotona-Jleitonuna;

HAXOAMTH IJIOLIAAN IVIOCKUX (PUTYP U OOBEMBI TEN ¢ TOMOIIBIO UHTETPAJIa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJECIMPOBAHMM HA TPUMEPE
coctapneHus U PpepeHInanbHbIX YPaBHEHHUI;

pemarh NpUKIAIHbIE 3aa4d, B TOM YHCIE COLMAIbHO-DKOHOMHUYECKOTO WU
(u3MYECKOro XapakTepa, CpeJCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[pakTnyeck
n/n NMPOrpaMMbl Beero oOpa3oBaTeJibHbIE
ble padoThI ue padboThbl
pecypchl
MHOX€ECTBO 1€MCTBUTENbHBIX YHCEIL.
| MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JINHEUHBIX
yYpaBHEHUU
) Oyukiun u rpaduku. CrenenHas QyHKIUS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmerndeckuit KOpeHb N-0i CTETICHHU. 15 |
UppanmonanbHubie ypaBHEHUS
4 [TokazarensHas pynkmus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHomMeTprueCKUe BbIPAKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTeIbHOCTH M TPOTPECCUU 10 1
8 Henpepeisabie pynkuuu. [IponsBoanas 20 1
9 [ToBTOpEeHUE, 06001ICHNE, CHCTEMAaTHU3 AU 5 )

3HAHUHI




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
KonTpoabu I[IpakTnyeck
n/n NMPOrpaMMblI Bceero oOpa3oBaTe/ibHbIE
ble padoThI ue padboThbl
pecypchl
1 HccnenoBanue GyHKIHIA ¢ TOMOIIIO 2 |
MPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPHUUECKUX (PYHKITHIA. 14 1
Tpuronomerpruueckue HEPaBEHCTBA
4 HppauroHanbHble, NOKa3aTeIbHbIE U 24 |
JorapudMuyecKkre HepaBeHCTBA
5 KommekcHeie unciia 10 1
6 Harypanbnbie u nenbie ynucina 10 1
Cuctembl parmoHAIBHBIX, HPPAMOHATBHBIX
7 NIOKA3aTeIbHBIX U JIOTAPU(PMUIECKAX 12 1
ypaBHEHU I
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpenue, 006001IeHUE, CUCTEMAaTH3AIUS 16 )
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB DJIEKTPOHHbBIE
Ne aTa ndposBbie
Tema ypoka Kontpoas | Ilpakruuec | [ uugp
n/n Bceero HbIE KHe H3Y4YeHU S oOpa3oBareJib
padoThbI padoThI Hbl€e pecypchbl
| MHoOXecTBO, ornepaluy Haj MHOKECTBAMH 1 |
X CBOMCTBA 02.09.2024
2 narpaMmebl Ditiiepa-Benna 1
flutarp P 03.09.2024
[IpuMeHeHHne TeopPETHKO-MHOKECTBEHHOTO
3 1
amrapara Jijis peuieHus 3aaqd 03.09.2024
Parnmonansabie yncia. OOLIKHOBEHHEIE U
4 eCATHUYHBIE IPOOH, IIPOLIEHTHI, 0ECKOHECYHEIC 1
8 APODH, oKt 04.09.2024
MEPUOINUECKHIE IPOOH
Panmonansabie yncia. OOLIKHOBEHHEIE U
5 JIECATUYHBIE IPOOH, IIPOLIEHTHI, 0ECKOHECYHEIC 1
PODIL, TIp 09.09.2024
MEPUONUECKHIE IPOOH
[Ipumenenue qpobei u TPOLEHTOB JUIs
6 1
pelIeHust TPUKIAAHBIX 33724 10.09.2024
[Ipumenenue npobeli U MPOLICHTOB IS
7 1
pelIeHNs TPUKIIAIHBIX 3a/1a4 10.09.2024
g JleficTBUTENIbHBIC YK CIIa. PallioHaIbHEIE K 1
HppalloOHaJIbHbIC YKCTia 11.09.2024
9 Apudmernueckue onepanuu ¢ |
NEACTBUTEILHLIMU YUCIIAMU 16.09.2024




10

Mopnynp AEMCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

17.09.2024

11

[TpuGnmxEHHBIC BEIYUCIICHUS, TPABUIIA

OKpPYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa

BBIYUCIIEHUIN

17.09.2024

12

CrapToBblii KOHTPOIb. OCHOBHBIE METO/IbI
pelIeHus LEeNbIX U APOOHO-PAIIMOHATBHBIX
ypaBHEHU U HEPABEHCTB

18.09.2024

13

OCHOBHBIE METOBI PELICHUS IIENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

23.09.2024

14

OCHOBHBIE METOBI PELICHUS IENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN 1
HEPaBEHCTB

24.09.2024

15

MHOro4IeHbI OT OJIHOM TTEPEMEHHOM.
Jlemenne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

24.09.2024

16

Bxoanoit kontpons. KontponbHas padoTa.

MHOTro4JIeHBI ¢ HeIbIMA KO QHUIIMSHTAMU.

Teopema Buera

25.09.2024

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

30.09.2024

18

Pemenue cucrem TMHENHBIX YpaBHEHUN

01.10.2024

19

Marpuna cucTeMsl JTMHEUHBIX YPaBHEHU.
Onpenenurenb MaTpUILLI 2X2, €r0
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYMCIICHHE €0 3HAUCHUS

01.10.2024




20

Onpenenurens MaTpULbl 2X2, €ro
IF€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

02.10.2024

21

[IpuMeHeHue onpenennuTens Al peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

07.10.2024

22

Pemenue nmpukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

08.10.2024

23

Permenue nmpukiagHbIxX 3a/1a4 ¢ TOMOIIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

08.10.2024

24

KonrtponsHas padora: "PannonanbHble
ypaBHEHUsI 1 HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

09.10.2024

25

@yHKIMA, c10co0bI 3aJaHHs (HYHKIIHH.
B3anmuo obparubie ¢pynknmun. Kommosumms
byHKIUI

14.10.2024

26

I'padux pyHKIMH. DIEeMEHTapHbIC
npeoOpa3oBanus rpapukoB QyHKIHNA

15.10.2024

27

OOacTp onpeeneHus © MHOXKECTBO
3HaueHu# Qpynkuun. Hynu ¢pyHkimm.
[TpoMekyTKH 3HAaKOTIOCTOSIHCTBA

15.10.2024

28

YéErHble U HEYETHBIE (PYHKIIHH.
[lepuoanueckue pynkuuu. [lpomexyTku
MOHOTOHHOCTH (PYHKIIMH

16.10.2024

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpiiee n HauMeHbllee 3HAYCHHUE
(GYHKIMU Ha IPOMEXYTKE

21.10.2024

30

Jlunelinas, KBagpaTU4Has U JPOOHO-
JTuHeHas pyHKIUN

22.10.2024




3JI€M€HTapHO€ HCCIICOO0BAHHUEC U ITIOCTPOCHUC

31 rpaduKoB STHX HYHKIUI 22.10.2024

1 DJeMEHTAapHOE UCCIIEI0OBAaHUE U ITIOCTPOEHHE
rpaduKoB 3TUX QyHKIIHH 23.10.2024

1 Crenens ¢ LenbIM Noka3areneM. bunom
Herotona

34 Crenens ¢ LenbIM NoKa3zareneM. bunom
Herotona

35 Crenennast GpyHKIUS C HATYPAITbHBIM U
LeNbIM ToKa3aTesieM. E€ cBoiicTBa u rpadux

36 KonTponbnas pabota: "Crenennas GyHKIHS.
E¢ cBoiicTBa u rpaduk”

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

33 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHHH,
CoJiep KalMX CTEIIEHN U KOPHU

40 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YHCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEHU U KOPHU
Wppaunonanbusie ypaBHeHHUsl. OCHOBHBIE

42 METO/bl PEIICHHS UPPALMOHAIBHBIX
YpaBHEHUH

43 Wppanmonanbuble ypaBHeHUs. OCHOBHbIE

MCTOABI PCHICHUS UPPALIUMOHATIbHBIX




YpaBHEHUI

Uppanmonansueie ypaBHeHus. OCHOBHbBIE

44 METO/Ibl PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN

47 PaBHOCUIIbHBIE TEPEXOIbI B PELLICHUU
UppalMOHATIbHBIX YpaBHEHUN

43 PaBHOCUIIBHBIE IEPEXOBI B PEILICHUU
UPPaLMOHAIIBHBIX YPaBHEHUN
CBoiicTBa U rpauk KOpHS N-0i CTENEHU KaK

49 ¢byHKIMK 0OpaTHOM CTENEHH C HAaTypaJlbHbIM
II0Ka3aTesieM
CBoiicTBa U rpauk KOpHS N-0i CTENEHU KaK

50 ¢byHKIMK 0OpaTHOM CTENEHH C HAaTypaJlbHbIM
II0Ka3aTesieM
KonTtponsHas pabdora: "CBoiicTBa u rpadux

51 KOpHs n-0M creneHu. MppannoHanbHbIe
ypaBHEHUS"

5 CreneHb ¢ pallMOHAJIbHBIM [T0OKA3aTENEM U €€
CBOMCTBA

53 CreneHb ¢ pallMOHAJIbHBIM [T0OKA3aTENEM U €€
CBOMCTBA

54 CreneHsb ¢ palMOHaJIbHBIM [T0OKA3aTEIEM U €€

CBOMCTBA




[TokazarenbHas pyHKUMSI, €€ CBOWCTBA U

55
rpauk

56 Hcnonp3oBanue rpaduka GyHKIHHA 1151
peuieHusl ypaBHEHU I

57 Hcnons3oBanue rpaduka GyHKIUN AJs
pelieHrs ypaBHeHU!

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHHIA

59 IlokazarenbHble ypaBHEeHUsI. OCHOBHBIE
METOBI PEIICHUS TIOKA3aTEIbHBIX YPaBHEHUH

60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE
METOBI PEIICHUS TIOKA3aTEIbHBIX YPAaBHEHUH

61 Kontpoinbnas padora: "[lokazarenpHas
¢bynkus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CBoiicTBa Jorapupma

63 Jlorapudm uucna. CpoiicTBa norapugpma

64 Jlorapudm uncna. CBoiicTBa Jorapupma

€CSATUYHBIC U HATypaJbHbIC JIOTapUPMBbI

65 y

66 JlecsiTuuHbIEe U HATYpaJibHbIE TOTapU(PMBbI

67 [TpeoOpa3oBaHue BEIPAKCHUH, COIEPIKALITUX
Jorapu@msl

68 [IpeoOpa3oBaHue BbIpaXKEeHHH, COIEPIKALIUX
Jorapudmpl

69 [IpeoOpa3oBaHue BbIpaXKEHH, COIEPIKALIUX

Jorapudmpl




Jlorapudmuueckas pyHkuus, e€ cBoiCTBa U

70
rpauk

71 Jlorapudmuueckas pyHkuus, e€ cBoiCTBa U
rpauk

7 Hcnonb3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEHHH

7 Hcnonb3oBanue rpaduka GyHKIMM 1715
peleHus ypaBHEHHH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUI

77 PaBHOCHIIbHBIE TEPEXO/IbI B PEIICHUN
JorapupMUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE ITEPEXO/IbI B PEIICHUU
JorapupMUUECKUX ypaBHEHUN

79 KonTponbnas padora: "Jlorapudmmuueckas
¢bynkuus. Jlorapudpmudeckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI€HC
YKCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC

YHUCJIOBOI'O apryMeHTa




ApKCHHYC, aDKKOCHHYC U apKTaHI'€HC

82
YKCJIOBOTO apryMeHTa

23 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 orpeeNieHue TPUTOHOMETPHUIECKHUX
(GyHKIIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 orpeeNeHue TPUTOHOMETPHUIECKHIX
(GyHKIUI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI

89 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIbI

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKEHU I

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHU I

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHU I

93 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKEHU I

94 Pemienue TpuroHOMETpUYECKUX YpaBHEHU I

95 Pemenne TpuroHoMeTprU4ECKUX YpaBHEHAN




96

Pemenue TPUTOHOMCETPHUYCCKHUX ypaBHeHI/Iﬁ

97 Pemrenne TpuroHOMeTpU4ECKUX YpaBHEHUN

98 Pemenue TpuroHoMeTpUueCKUX ypaBHEHUN

99 Pemenue TpuroHoMeTpuuECKUX ypaBHEHU I

100 Peurenue TpuroHoMeTpruueCKuX ypaBHEHUM
KonTponbHast pabora:

101 "TpuroHoMeTpruYECKUEe BbIPAKEHUS U
TPUTOHOMETPUYECKHE YpaBHEHUS"
[TocnegoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocieaoBarenbHocTel. Meron
MaTeMaTU4eCKOU UHTYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnocaeaoBarenbHoCTH. MicTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmerrdeckast Iporpeccus

105 ['eomeTpuueckas mporpeccust

106 beckoHneuHo yObIBaroIasi reoMeTpudeckas
nporpeccus

107 Cymma 6eCKOHEYHO yOBIBAIOIICH
reOMETPUUECKON MPOTrpecCuu

108 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Hucno e. DopMya ClI0KHBIX TPOLUEHTOB

109 JIMHEWHBIN Y 3KCIIOHEHIIUAIBHBIN POCT.

Yucio e. CDopMyna CJIOKHBIX ITPOLCHTOB




110

Hcnonws3oBanue nporpeccuu Jyisi peuieHus
peaNbHBIX 3a/1a4 MPUKJIAHOTO XapakTepa

111

MGTOI[ HWHTCPBAJIOB JIA pCHICHUA HCPABCHCTB

112

Kontposnbnas padota: "[lociaenoBarenbHOCTH
U nporpeccun”

113

HenpepriBHble ()yHKIIMU U UX CBOWCTBA

114

Touka pa3pbiBa. ACUMITOTHI I'pa)uKOB
byHKIUH

115

CaoiicTBa (yHKINIT HETIPEPHIBHBIX HA
OTpe3Ke

116

CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX HA
OTpE3KE

117

IIpomexxyrounas arrecrauus. KontponabHas
pabora

118

MGTOI[ HHTCPBAJIOB JIA pCHICHUA HCPABCHCTB

119

MeTton HHTCPBAJIOB IS PCHICHUA HCPABCHCTB

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX

120 .
GbyHKIUH 1715 pereHus 3a1a4

121 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pelteHus 3a1a4

122 [lepBas u BTOpast npou3BOAHbBIE (PyHKINU

123 Omnpenenenue, GU3NISCKUN CMBICIT
MPOU3BOTHOM

124 Omnpenenenue, GU3NISCKUN CMBICIT

MPOU3BOAHOMN




125 VYpaBHeHHE KacaTenbHON K rpaduKy |
byHKIIUN

126 VYpaBHeHHE KacaTelnbHON K rpaduKy |
byHKIIUU

127 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKIINN 1
[Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKIIMH.

128 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMU (QYHKIMH

129 [Ipon3BoiHasi CyMMBI, IPOU3BEACHNUS, |
YaCTHOT'O M KOMITO3ULIMHU (PYHKIUI

130 ITpon3BosHas CyMMBbl, IPOU3BEICHMUS, 1
YaCTHOT'O U KOMITO3UIIMU (QYHKIMH

131 Kontposnbnas padora: "[IpousBogHas” 1 1

132 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIUS |
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0000IIEHNE, CHCTEMATU3AIIS |
3HaHuit: "Oyukun"

134 IToBTOpenue, 0000LIEeHNE, CUCTEMAaTU3ALUS 1
3HaHUHN

135 1

136 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS |
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

KoanuyecTBO 4acoB DJIEKTPOHHDBIE
Ne Tema ypoka Kontpoas | Ilpakrtuuec | Hara uugpossie
n/n Bceero HbIC KHe H3Y4YeHU S oOpa3oBareJib
padoTbI padoThI HbI€ PecypcChbl
1 [IpumeneHre MPOU3BOIHON K UCCIIETOBAHUIO |
(GyHKIIMII HA MOHOTOHHOCTb U 3KCTPEMYMbI 02.09.2024
) [TpuMeHeHne NPOU3BOIHON K HCCIIEI0OBAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI 03.09.2024
3 [IpumeHeHre MPOU3BOIHON K UCCIIETOBAHUIO |
(GyHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI 03.09.2024
4 [IpumeHeHre MPOU3BOIHON K UCCIIETOBAHUIO |
(GyHKIIMII HA MOHOTOHHOCTb U 3KCTPEMYMbI 04.09.2024
5 [TpuMeHeHne NPOU3BOIHON K HCCIIEI0OBAHUIO 1
(GyHKIIMI1 HA MOHOTOHHOCTb M 3KCTPEMYMBbI 09.09.2024
6 [TpuMeHeHHe NPOU3BOIHON K MCCIIEI0OBAHUIO 1
GbyHKIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI 10.09.2024
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
7 3HAYCHUS HEIIPEPLIBHON (DYHKIIMH Ha 1
Pep by 10.09.2024
OTpe3Ke
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
8 3HAYCHUS HETPEPHIBHON (QYHKIIUU HA 1
Pep by 11.09.2024
OTpe3Ke
Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
9 3HAYCHUS HETPEPHIBHON (QYHKIIUHU HA 1
Pep by 16.09.2024

OTpe3Ke




10

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpE3Ke

17.09.2024

11

Haxoxxnenne HanOoIbIIero 1 HANMEHBIIETO
3HAYCHUS HETPEPHIBHON (QYHKIIUU HA
OTpe3Ke

17.09.2024

12

CraproBblit KOHTpOJIb. Haxoxaenue
HanOOJIBIIET0 M HANMEHBIIIETO 3HAUYECHUS
HENPEePBIBHON (YHKITUU HA OTPE3KE

18.09.2024

13

HpI/IMCHCHI/IC HpOHBBOI[HOfI I HaXOXICHUA
HaAWJIyq1iero pCuICHUA B IPUKIIAAHBIX
3agadax

23.09.2024

14

HpI/IMCHCHI/IC HpOHBBOI[HOﬁ I HaXOXICHUA
HAWJIyqlIero pCuICHUA B IPUKIIAAHBIX
3aJadax

24.09.2024

15

[IpuMeHneHne TPOU3BOTHON JJIst
ONpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 PopMyYJIIOi UITH
rpagukoM

24.09.2024

16

[IpuMeHneHne TPOU3BOTHON J1JIst
ONpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOr0 POopMYJIIOi UITH
rpaduKom

25.09.2024

17

Komnosunust ¢pyHkuumit

30.09.2024

18

Komnosunust ¢pyHkuumit

01.10.2024

19

Komnosunust pyHknmit




01.10.2024

['eomeTpuyeckue oOpas3sl ypaBHEHUN Ha

20 KOOPJMHATHOW IJIOCKOCTH 02.10.2024
)1 ['eomeTpuyeckue oOpa3sl ypaBHEHUN Ha

KOOPJMHATHOU IJIOCKOCTH 07.10.2024
2 KonTponbnas padora: "MccnenoBanue

(GYHKIHU C TOMOIIBIO TPOU3BOIHOM" 08.10.2024
3 [lepBooOpa3Has, OCHOBHOE CBOHCTBO

epPBOOOPA3HBIX 08.10.2024
24 [TepBooOpazHbIie 3EMEHTAPHBIX (QYHKIIHUIL.

[IpaBuna HaXOXKICHUS IEPBOOOPA3HBIX 09.10.2024
’s [TepBooOpazHbIie 3IEMEHTAPHBIX (HYHKIIHUIL.

[IpaBuna HaXOXKACHUS IEPBOOOPA3HBIX 14.10.2024
26 Huterpai. I eoMeTpuyeckuii CMBICIT

UHTErpaja 15.10.2024
7 Boruncnenue onpenenéHHOro HHTErpasa mno

dopmyne Hetorona-JIeitonuia 15.10.2024
)3 Boruncnenue onpenenéHHOro HHTErpaa mo

dopmyne Herorona-Jleitbnuia 16.10.2024
29 [IpumeHeHne nHTerpaa 1 HaXOXKACHUS

ioaied IWIOCKUX PUryp 21.10.2024
30 [IpuMeHnenne uHTErpaia 1yl HaXOXKIACHUS

00BEMOB r€OMETPUUECKHUX T 22.10.2024
31 [Tpumeps! pemenuii muddepeHamTbHbIX

ypaBHEHU I 22.10.2024
1 [Tpumeps pemienuii AudhepeHnnaIbHbIX

YpaBHEHUU 23.10.2024




33

MaremaTiueckoe MOJEINPOBAHUE PeaJIbHbBIX
IPOIIECCOB C MOMOINBIO AU PepeHInaTbHBIX
yYpaBHEHUU

34

KonTponsnas padora: "[lepBoobpasnast u
uHTerpan”

35

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

36

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

37

Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA 1 TpapuKu

38

Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39

Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu

40

OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YpaBHEHUI C TTOMOIIIbIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOULIBIO
TPUTOHOMETPHUUECKOI OKPY>KHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TIOMOUIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOULIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH




44

Pemenue TPUTOHOMETPUYCCKHUX HCPABCHCTB

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

46 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB
KoHnTtponbnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKITHUIL.
Tpuronomerpuueckre HepaBeHcTBA"

49 OcCHOBHBIE METO/IbI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PELLICHUS
[I0KAa3aTeIbHbIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PEILICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

5) OcCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB

55 OcCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OcCHOBHBIE METO/IbI PELLICHUS

MPPALMOHAJIBHBIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCUICHUA

>8 VPPALMOHAJIBHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELIECHUS
UPPALMOHAJIBHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHUS
MPPALMOHATIbHBIX YPABHEHUN
6 I'paduueckue meTob! pemeHus
UPPALMOHAIBHBIX YPABHEHUN
63 ['padmyeckue METOABI peLICHUS
IIOKa3aTeJIbHBIX YPAaBHEHUU
64 ['padmyeckue METOABI peLICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB
65 ['padmyeckue METOABI peLICHUS
jorapupMUUECKUX ypaBHEHUN
66 I'paduueckue meTos! pemeHus
norapu(pMHUECKUX HEPABEHCTB
67 ['padmyeckue METOABI peLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
['padmyeckue METOABI peLICHUS
68 MOKA3aTEeNbHBIX U JTOTapu(OMUUECKUX
ypaBHEHUU
['padmyeckue METOABI peLICHUS
69 MOKA3aTEeNbHBIX U JOTapU(OMUUECKUX
yYpaBHEHUU
70 ['padpraeckue MeTOBI PEIICHUS




NIOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

['padmyeckue METOABI peLICHUS

71 MOKA3aTEBHBIX U JIOTaApU(OMHUUECKUX
HEPABEHCTB
KoHnTtponbHas padora: "UppanuoHaibHbIE,

72 MOKa3aTeNbHbIE U JIOTaprU(PMUUECKHE
HepaBeHCTBA"
KommuiekcHbie uncna. Anredpanyeckas u

73 TpUTrOHOMETpHUecKas (popMbl 3arncu
KOMIUIEKCHOTO YHCIIa
KommuiekcHbie uncna. Anredpanyeckas u

74 TpUTOHOMETpHUecKas (pOpMbI 3arucu
KOMIUIEKCHOTO YHCIIa

75 ApudmeTndeckue oneparuu c
KOMIUIEKCHBIMU YHCIIAaMU

76 ApudmeTnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMU

77 N300paxeHne KOMILIEKCHBIX YhCcel Ha
KOOPJMHATHOM TUIOCKOCTH

78 N300paxeHne KOMILIEKCHBIX YHCel Ha
KOOPJMHATHOM TUIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOTO YHCIIa

81 [TprMeHeHrne KOMIUIEKCHBIX YUCEI IS

pEeUICHUA (1)I/ISI/I‘leCKI/IX U I'COMCTPUYCCKHUX




3aaa4

KoHnTtponbHas padora: "KomruiekcHbie

82 \
qucia

83 Harypanbhble u nensle yucna

84 Harypasbnsle u niensie yucna

25 [TprMeHeHMe NPU3HAKOB IETUMOCTH LEIbIX
qucen

26 [TprMeHeHHe NPU3HAKOB JIETUMOCTH LEIIbIX
qrcen

g7 [IpumeHneHne NpU3HAKOB AETUMOCTHU LENbIX
gucen: HOJl m HOK

28 [TprMeHeHHe NPU3HAKOB JIEIUMOCTH LIEIIbIX
yucen: HOJl u HOK

29 [TprMeHeHHe NPU3HAKOB JIETUMOCTH LEIIbIX
YHCeN: OCTaTKU IO MOJYJIIO

90 [TprMeHeHNe NPU3HAKOB IEIUMOCTH LEIbIX
YHCe: OCTaTKU M0 MOJYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX

91 yycell: anroput™ EBkiuaa i pemenus
3a/1a4 B LIEJIBIX YncIax

9 KoHTtponbHas pabora: "Teopus menbix
yucen"
Cucrtema U COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJICAICTBHUSA

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.




PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-
CIICACTBUA

95

OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallHOHAIbHBIX YPABHEHUN

96

OcHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEH MPPallMOHAIBHBIX
yYpaBHEHUU

97

OCHOBHBIE MCTO/bI PCHICHUA CUCTCM U
COBOKyTIHOCTCﬁ IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEW MOKA3aTEIbHbBIX YPABHEHUN

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHU I

100

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUI

101

[IpumeHeHne CUCTEM K PEIICHUIO
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IM4YHbIX 00JacTel HayKu U peallbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYyISHHBIX
pe3yJIbTaToB

102

[TpuMeHeHnEe CUCTEM K PELICHUIO
MaTE€MaTHYECKMX 3a/1a4 U 3a]1a4 U3
pa3MyHbIX 001aCTei HAYKN U PEeaTbHOM
JKU3HU, HHTEPIIPETALUS TOJy4EHHBIX
pe3yJIbTaToB

103

[IprMeHeHNEe HEPABEHCTB K PELICHUIO




MaTEMaTHYECKMX 3a/1a4 U 3a]1a4 U3
pa3M4yHbIX 001aCTe HAYKN U PEeaTbHOM
JKU3HU, HHTEPIIPETALUS ITOJTy4EHHBIX
pE3yJIbTaTOB

Kontponbnas pabdota: "Cucremsl
paluOHAJIbHBIX, UPPALUOHAJIBbHBIX

104
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKAX
ypaBHeHUH"
105 PannonaneHbIe ypaBHEHMS C TapaMeTpaMu
106 PannonanbHbple HepaBeHCTBA C TapaMeTpaMu
107 PanmonanbHble CUCTEMBI ¢ TapaMeTpaMu
108 HppaunoHanbHble YpaBHEHUs, HEPABEHCTBA
C rmapaMmeTpaMu
109 NppannoHaibHble CUCTEMBI C TTapaMeTpaMu

110

[Toka3arenbHble ypaBHEHHUsI, HEPABEHCTBA C
rapameTpamu

111

[lokazarenbHble CUCTEMBI C TApaMETPaMu

112

Jlorapugmuueckue ypaBHEHHs, HEPAaBEHCTBA
C IapaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

115

TpuroHomeTpruuecKue HEPABEHCTBA C
napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

ITocTpoenue u ucciaegoBanue
MaTeMaTHYECKUX MOJENIEN peabHbIX
CUTYyAaIUi C IOMOULIBIO YPABHEHUN C
rapameTpamu

118

ITocTpoenune u ucciaegoBanue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyaIMi C IOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu

119

[TocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMi C IOMOLIBIO CUCTEM YPaBHEHUH C
napameTpamu

KonTponbhas padora: "3anauu c

120 "
napaMerpamu

121 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS
3HaHuil: "YpaBHenus"

122 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHUI"

124 [ToBTrOopenue, 0000IIEHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBencraa"

125 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS
3HaHuil: "HepaBencrtra"

126 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS

3HaHuii: "HepaBencraa"




127 [ToBTrOopenue, 0000IIEHNE, CHCTEMAaTH3AIUS |
3Hanuil: "lIpousBoaHas u e€ npumeHenue"
128 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS |
3Hanuil: "lIpousBoaHas u e€ npumeHenue"
129 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 1
3Hanuil: "[IpousBoaHas u e€ npuMeHeHue"
130 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 1
3HaHuil: "MHTerpan u ero npuMeHeHue"
131 [ToBTrOopenue, 0000IICHNE, CHCTEMAaTH3AIUS |
3HaHui: "OyHkun"
132 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 1
3HaHui: "OyHkun"
133 [ToBTOpenue, 06001IeHUE, CUCTEMAaTH3AIUS 1
3HaHui: "OyHknun"
134 HroroBast KoHTpoIbHas paboTa 1 1
135 Wrorosas koHTposibHAsA paboTa 1 1
136 [ToBTOpenue, 06001IeHUE, CUCTEMATH3AIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPUAJIbI IS YUUTEJA

Maremaruka (yriy0seHHbIN ypoBeHb). Peanuzanus tpedboBannit ®I'OC cpeanero
oOuiero

oOpazoBanms : MeTogudeckoe mocooue mis yaurens / [JI. O. Pocnosa, E. E.
Anekceena,

E. B. bynxko]; nox pexn. JI. O. Pocnooii. — M.: ®I'bHY «HcTUTYT cTpaTeruu
pa3BHUTHSA

obpazoBanus», 2023. — 92 c. : L.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






