MyHuuunajabHoe 0K0IKeTHOe 00111e00pa3oBaTe/ibHOE YUpe:KIeHne
KneTrHsinckas cpeanss o0ueodopasoBaTeibHas mKoaa Ne 2
umenu I'eposi CoBerckoro Corw3sa H.B. Mo:xaeBa

Brimucka
U3 OCHOBHOM 00pa30oBaTeIbHON MPOTrPaMMBI
cpeanero obiiero oopazosanusi(30.08.2023)

PACCMOTPEHO COI'NTACOBAHO

METOINYECKOE 00bEINHEHNE 3aMEeCTUTENb TupekTopa no Y BP

y4HTeNIed MaTeMaTHKH, GU3UKU, HH)OPMATUKH Haywmiesa O.B.
[Ipotokon ot 28 aBrycra Ne 1 30 aBrycra 2023r.

Pabouast nporpamma
yueOHOro npeamera «Ajiredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIM3A.

Yray0aeHHbI YPOBEHb»
s ooyuaromuxcest 10 — 11 kmaccoB

Cpox ocBoennsi: 2 roga (¢ 10 mo 11 kiacce)

CocraBuTenu.
YUUTENS MAaTEeMAaTUKH

MYHULIMNANBHOE BIO[KETHOE

OBLUEOBPA3OBATE/IbHOE 8

YYPEXAEHWE KNETHAHCKAA
PEOHASA

OBLEOBPA3OBATE/IbHAA LLKOJ],
Ne2 MIMEHWM FrEPOSAA COBETCKOIO
COHO3A H.B. MOXXAEBA

Brimucka Bepna  31.08.2023
Jupexrop JI.B. Jloch

2023



MNOACHUTEJBHASA 3AIIMCKA

VYueOHblil Kypc «Anrebpa U Havajla MaTEMaTHIECKOTO aHaJIu3a» SIBJISETCS OJHHUM M3 Haubosee
3HAYMMbIX B IpOrpaMMe CpeIHEero oouero oOpa3oBaHUsA, I[OCKOJbKY, C OJHOM CTOPOHBI, OH
o0ecreynBaeT WHCTPYMEHTAIBbHYIO 0a3y JUIs HM3y4YeHHsS BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C
ApYyroil CTOPOHBI, (OPMHPYET JIOTUYECKOE M aOCTPAKTHOE MBINUICHHE OOYYaloLIMXCs Ha YpPOBHE,
HEOO0XOIUMOM [yl OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTU M JPYIHX
IUCLUIUIMH. B paMKkax 1aHHOro yyeOHOro Kypca oOydarolyecs OBJaIeBal0T YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOW HayKH, KOTOpasi (OPMYIHPYET CBOU JIOCTHKEHHUS B MaTEMaTHUECKOW (hopMe.

VYueOHbIil Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJaJblBaeT OCHOBY JUIA
YCIIEIIHOTO OBJAJEHUs 3aKOHaMU (U3UKH, XUMHUH, OMOJOrMH, MOHUMAHUS OCHOBHBIX TEHJEHIMH
pa3BUTHSL SKOHOMHUKM M OOLIECTBEHHOM MHM3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUPPOBBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh X [UIA JaJlbHEHIIEro
o0pa3oBaHMsl M B TOBCEJAHEBHOW JXM3HU. B TO e Bpemsi oBiajeHue abCTPAKTHBIMU U JIOTHYECKH
CTPOTUMM KOHCTPYKLHMSMHU anreOpbl M MaTeMaTH4YeCKOro aHajau3a pa3BUBAaeT YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb MCTUHHOCTb, JOKa3bIBaTh YTBEP)KICHHS C IMOMOIIBI0 MHAYKLHUHU U
paccyXaaTth JIeAyKTUBHO, HCIOJNB30BaTh O000OMIEHWE W KOHKPETH3AIMIo, a0CTparupoBaHHE H
aHaJoruio, (opMUpPYeT KpeaTuBHOE U KPUTUIECKOE MBIIIIJICHHE.

B xome wusyuenus ydeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYECKOro aHajIu3a»
o0yyaroIuecs: NoJy4aroT HOBBIM OMNBIT pELIeHUs MPUKIAAHBIX 3a/1a4, CAMOCTOSTEIbHOIO TOCTPOEHUS
MaTEeMaTHYECKUX MOJIENICH peabHbIX CHUTYalluii, MHTEPIPETALNH MOJTYYSHHBIX PEIICHUH, 3HAKOMSATCS
C MpUMEpaMH MaTEeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUpPOAE, HAyKe U MCKYCCTBE, C BBIIAIOMIMMUCS
MaTeMaTUYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

VYuebHblli Kypc 00JiagaeT 3HAYUTENbHBIM  BOCHUTATENbHBIM IOTEHLMAIOM, KOTOPBIH
peamu3yercss Kak 4epe3 y4eOHBI MaTepuall, CIOCOOCTBYIOIUI (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4epe3 crenuduky yudeOHOH AeATeNbHOCTH, TpeOyIomen MpoaoDKUTEIbHON
KOHIIGHTPALlM! BHUMAaHUS, CAMOCTOSATENBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meronuku oOydeHHs anreOpe W HadajlaM MaTeMaTHYeCKOro aHaln3a JISKUT
JeSITeTbHOCTHBIN MTPUHIUT 00Y4IEHUSI.

B crpykType ydeOHOro kypca «Anrebpa M Hayajga MaTeMaTHMYECKOIO aHAJIN3a» BbIAEICHbI
CIICAYIOIINE COJIepKATeIbHO-METOINYECKHE JIUHUU: «HHUCa U BEIYUCIIEHUS», «DYHKIUU U TpapUKI»,
«YpaBHEHHUS W HepaBeHCTBa», «Havanma mMatemarndeckoro aHanmsza», «MHOXeCTBa W JIoTHKa». Bce
OCHOBHEBIE COJIEPKATEITLHO-METOANICCKHE JIMHUN U3YYalOTCSl Ha MPOTSDKEHUH JBYX JIET 0O0y4eHHs Ha
YPOBHE CpeAHero obmero o0pa3oBaHUs, €CTECTBEHHO JOMOJHSSA Jpyr JApyra M IOCTENEHHO
HACBHIIIAsACh HOBBIMH TeMaMU M pasznenaMu. JlaHHbIM yueOHBIM Kypc SBIISETCS HMHTETPaTUBHBIM,
MIOCKOJIbKY 00BeuHSeT B ce0e coJiepKaHWe HECKOJIbKUX MaTeMaTW4eCKMX IMCLUIUIMH, TaKHX Kak
anreOpa, TPUTOHOMETPHS, MAaTEMaTHUECKUI aHa M3, TEOPUS MHOXKECTB, MaTeMaTHUYECKas JIOTUKA U
npyrue. [lo mepe Toro kak oOydwaromuecs OBIAACBAIOT BcE OoJjiee MMUPOKUM MAaTEMATHYECKHM
ammapaTroM, y HHMX IIOCJIEJOBaTeNIbHO (OPMUPYETCS M COBEPIIEHCTBYETCS YMEHHE CTPOUTh
MaTeMaTHYECKyI0 MOJIENIb PEaJbHOM CHUTyallud, NPUMEHSTHh 3HAHMS, IOJIyYeHHbIE MPU H3YYCHUU
y4eOHOTO Kypca, ISl PeHIeHUs CaMOCTOSTEThHO C(HOPMYITHPOBAaHHOW MaTeMaTHUECKOW 3alaud, a
3aTeM MHTEPIIPETHPOBATH CBOM OTBET.

ConepxaTenbHO-MeToANYecKast JUHUSA «Yucna W BBIYMCICHUS» 3aBepliaeT (opMHUpOBaHUE
HaBBIKOB HCIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBLJIO HAa4aTo Ha YPOBHE OCHOBHOI'O
obmero oOpaszoBanmsi. Ha ypoBHe cpemHero oOmiero oOpa3zoBaHusi 0co00O€ BHUMAaHUE YICISICTCS
(GOpPMHUpPOBAHNIO HABBHIKOB DPAlMOHAIBHBIX BBIYHACICHUH, BKIIOYAONMX B ce0s HCIOJIH30BAHUE
pa3nuYHbIX (HOPM 3aMUCH YKCIIa, YMEHHUE JIe7aTh IPUKUKY, BBIMOIHATh TPUOIMKEHHBIE BEIYUCICHHS,
OLICHMBATh YHCJIOBBIC BBIpAXEHHUs, paboTaTb C MaTeMaTHUYeCKMMHM KOHCTAaHTaMH. 3HAKOMbIE



OoOy4aroluMCsi MHOXECTBA HATypaJbHBIX, IEJIbIX, PAlUOHAIBHBIX M JCHCTBUTEIBHBIX YHCEI
JIOTIOJIHAIOTCSI MHO’KECTBOM KOMIUIEKCHBIX 4MceNl. B KaKIOM M3 3THX MHOXECTB pacCMaTpUBAIOTCS
CBOWCTBEHHbIE eMy CIeIM(PHUUECKUE 3a7audl U ONEpaluu: JIeJIeHUE HAIleJI0, OIIEPUPOBAHUE OCTATKAMHU
HAa MHOXECTBE LIEJBIX YHCEed, OCOOble CBOMCTBA palMOHAJIbHBIX M HPPALUOHAIBHBIX YHCEN,
apudmeTnyeckue orepamuy, a TakkKe H3BJICUECHUE KOpHS HATypajJbHOM CTENEeHU Ha MHOXKECTBE
KOMIUIEKCHBIX uucel. biarogaps mociaenoBaTelbHOMY PaclIMPEHHMIO KPyra HCIOJIb3YyEMBIX YMCEN U
3HAaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHHs Ui PELICHUS Pa3INyYHBIX 3a1ad (HopMHUpyeTCs
MIPEACTABICHUE O €IUHCTBE MAaTEMAaTUKU KaK HAayKHM M €€ pOJIM B IOCTPOCHHHM MOJIETEH PEaTbHOIO
MUpa, HIUPOKO UCTIONB3YIOTCS 0000IIEeHNEe U KOHKPETU3ALIHSL.

JIunust «YpaBHEHHSI U HEPABEHCTBA» PEAJIM3yeTCs] HAa MPOTSHKEHUN BCEro 0OyueHHs HAa YpOBHE
cpeaHero od1iero o0pa3oBaHus, MOCKOIBKY B KaX10M pazzeine [IporpaMMel peyCMOTPEHO peIIeHne
COOTBETCTBYIOIIUX 337a4. B pe3ynpTaTe 00ydaronuecs OBiIa/IeBalOT pa3InuHbIMU METOAAMHU PEIICHUs
paloHaIbHBIX, HPPALMOHANBHBIX, I1OKA3aTEeIbHBIX, JOTaPU(PMHUUECKUX M TPUTOHOMETPUUYECKUX
YpaBHEHMH, HEPABEHCTB M CUCTEM, a TakXKe 3a/]ay, cojepkalux napamerpsl. [lonmydeHHble ymMeHUS
IIMPOKO HCHOJB3YIOTCA TMPH HUCCIEAOBAaHUM (PYHKIMH C MOMOIIBIO NPOU3BOJHOM, HPU PEIICHUH
MPUKIAJHBIX 33/1a4 U 33Ja4 Ha HAXOXKJIEHUE HAWOOJBIIMX W HAMMEHBIIUX 3HAYCHUH (YHKIUH.
JlanHast cofepxaTenbHas JMHUS BKIIOYAeT B ce0sl Takke (GOpMHUPOBAHHE YMEHUI BBIMOIHATD PACUETHI
no ¢opmynam, npeoOpa3oBaHUSl pPALMOHAIBHBIX, HWPPALUOHAIBHBIX M TPUTOHOMETPUUYECKUX
BBIPQ)KCHUH, a TakKe BBIPAXECHUH, COJepXalluxX CTerneHH W Jjorapumel. braromaps wuzydeHuto
anredpanvyeckoro MaTepuana MpoUCXOAUT JajbHeilliee pa3BUTHE alTOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00ydJaromuxcsi, (GOpMHUPYIOTCS HAaBBIKM JAEIyKTUBHBIX PpacCyXKICHHH, paboThl ¢
CUMBOJIBHBIMH (pOpMaMH, MpeICTaBICHHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE€ PABEHCTB U
HEpaBeHCTB. AnreOpa mpemiaraet 3QQEKTHBHBIE HWHCTPYMEHTHI JJISl PEUICHHS TNPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a/1a4, HarJIAIHO JEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S13bIKa HAYKH.

CopepxarenpHo-MeTOAUYEeCKass JUHUS «DYHKIMM U TpaQUKU» TECHO TMEperieTaeTcss ¢
IPYTMMHU JIMHUSAMH Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIE 3a/aéT IMOCIeN0BATEIbHOCTD
W3Y4YCHHS ~ Marepuana.  VI3ydeHWe  CTCIEeHHOH,  IOKa3aTelbHOW,  JIOTapu(MHUUYECKOH |
TPUTOHOMETPUUECKUX (DYHKIMH, UX CBOWCTB M IpadUKOB, WCIOJIb30BaHWE (DYHKUMH ISl peLIeHHs
3aja4 U3 JPYruxX y4yeOHBIX NPEIMETOB M pealbHOW KM3HM TECHO CBSI3aHO KAaK C MaTeMaTHYECKUM
aHaJIM30M, TaK M C PELIEHUEM ypaBHEHUN M HepaBeHCTB. Ilpu 3ToM Ooibllloe BHUMAaHUE YJENseTcs
(OpMHPOBAHUIO YMEHHUS BBIpaXXaThb (OpMyJamMH 3aBHCHUMOCTH MEXJy pa3JIMYHbIMU BEJMYMHAMH,
UCCIIEIOBaTh MOTYy4YeHHbIEe (QYHKIUHU, CTPOUTh UX rpa@uku. Marepuan 3Toi conepKaTeabHOW JTUHUU
HalEJIeH Ha pa3BUTHE YMEHUH U HABBIKOB, IO3BOJIAIOIIMX BBIpaXaTb 3aBUCHUMOCTH MEXIY
BEIMYMHAMU B DPA3IUYHOM (opme: aHamuTHUecKoW, rpaduueckoil M cioBecHO. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUUYECKOTO MBINIIEHUS, CIIOCOOHOCTH K  OO0OOIIEHUI0 |
KOHKPETH3alluH, UCII0JIb30BAHUIO AaHAJIOTUH.

CopepxarenpHass nuHMA «Hadana MaTeMaTHyeckoro aHajln3a» IO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYT KaKk MaTEMaTHUECKUX, TaK ¥ MPUKIAAHBIX 33/1a4, TOCTYITHBIX 00yJaroIUMCs, TaK KaKk
Yy HUX TOSIBIISIETCS BO3MOXKHOCTb CTPOUTH IPaUKHU CIOKHBIX (PYHKIMM, ONpeaAensiTh X HauOoIblIne
U HauMEHbIINE 3HAYEHUs, BBIYUCIATH IUIOMAnd (GUryp U oObEMBI TeJ, HAXOIUTh CKOPOCTH H
yCKOpeHHS IpoleccoB. J{aHHas copepKaTenbHas JUHUS OTKPHIBAET HOBBIE BOZMOXKHOCTH MTOCTPOCHHUS
MaTEMaTHYECKUX MOJIENEH pEabHbIX CUTyallui, IO03BOJSET HAXOAWUTh HAWIydllee pEIICHHUE B
NPUKIAJHBIX, B TOM 4YHCII€ COLHUAIbHO-IKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOr0 aHalIu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMaTIbHO-JTOTHYECKOTO U
KpPEaTHBHOT'O MBIIICHUS, (JOPMUPOBAHUIO YMEHUI pacrio3HAaBAaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKH B
Hayke, TeXHHKe U HcKyccTBe. OOydaromuecs: y3HAIOT O BBIJAIOMIMXCS pe3ysbTaTax, MOJyYEeHHBIX B
XOJIE pa3BUTHSI MAaTEMaTHKU KaK HayKd, U 00 X aBTOpax.

CopepxarenpHo-MeTOoINYeCKass JUHUS «MHOXKECTBa M JIOTMKa» BKJIIOYAeT B CeOsl DJIEMEHTHI
TEOPUN MHOXKECTB M MaTEMaTHYECKOM JIOTUKH. TeOpeTUKO-MHOXKECTBEHHBIE IPENCTaBICHUS
MPOHU3BIBAIOT BECh KypC LIKOJBPHOW MAaTEeMaTHKW U TpejyularatoT Haubojee YHHBEpCAJlbHBINA S3BIK,



OOBCTUHSIOIIMK BCE pa3leNbl MaTeMaTHKH W €€ TPWIOKECHUH, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTHYeCKUe IUCHHUIUIMHBI M WX TPUIOKEHHWs B eauHoe 1enoe. [loaTomMy BaxkHO JaTh
BO3MOXXHOCTh ~ OOydaromiemMycss TMOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOM
MaTeMaTHUKH M HCIOJB30BATh €ro ISl BBIPAXCHHUS CBOMX MbICIEH. [[pyrMM BakKHBIM TPH3HAKOM
MaTeMAaTHKU KaK HayKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO € CTPOrOoCTh OOOCHOBAaHUI U CIICIOBAaHHE
OTpeeNIEHHBIM MPABUIaM TOCTPOSHUS JJOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MaTEMaTHYEeCKOU
JIOTUKHA CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIINUICHUS OOYYaloOlIUXCs, MO3BOJISET MM CTPOUTH
CBOU PACCYK/ICHUSI HA OCHOBE JIOTHUECKUX MPaBUJI, (HOPMUPYET HABBIKM KPUTHUECKOTO MBIIIICHHSI.

B yuyeOHOM Kypce «AnreOpa W Hadajsa MaTeMaTHYECKOTO aHalM3a» MPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIE MPHU3BaHBI CIOCOOCTBOBATH (JOPMHUPOBAHUIO HABBIKOB
MIOCTPOCHUST MOJIENICH PEANbHBIX CHTYAIlWid, MCCIEAOBAaHUS STUX MOJENIel ¢ IMOMOIIBIO armapaTa
anreOpbl ¥ MaTeMaTHYECKOTO aHaJIM3a, WHTEPIPETAluy MOJYYCHHBIX PE3yJbTaToB. Takue 3ajaHus
BIUICTEHBI B K&XJIBIA M3 Pa3IelIOB MPOTrPaMMBbI, TOCKOJIBKY BECh MaTrepuai y4eOHOro Kypca IMIMPOKO
UCTIONIB3YETCS I PEelICHUs] MPHUKIATHBIX 3a1ad. llpu pemeHun peanbHBIX MPAKTHUYECKHX 3a/1ad
oOyyaromyecsi  pa3BHBAaIOT  HAONIOJATEIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOJIB30BATh AHAJOTHIO, 0000IIaTh H KOHKPETU3UPOBATH IPOOIIEMY.
JlesTenbHOCTh 10 (JOPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJIHBIX 3a7ad OPraHU3yeTcsl B Mpoliecce
M3Yy4YEeHUs BCEX TeM yueOHOro Kypca «AJredpa v Hayajsa MaTeMaTHYECKOTO aHAIN3a».

Ha m3yuenue yueOHOro Kypca «Airedpa v Hayajia MATEMaTHICCKOTO aHAIM3a» OTBOAMUTCS 272
yaca: B 10 kimacce — 136 yacos (4 gaca B Hezeno), B 11 kimacce — 136 gacos (4 yaca B HeEIO).



COIAEPKXAHUE OBYUYEHUASA

10 KJIACC

Yuciia 1 BbIYUCICHUA

Panronanehele uncia. OOBIKHOBEHHbIE U JECSTUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue podu. IlpuMenenue nqpodeil 1 NpoLEHTOB ISl PELEHUS TPUKIAIHBIX 33124 U3
Pa3JIMYHBIX OTPACiEd 3HAHUN U PEalIbHOW KU3HH.

JlelicTBuTenpHble uKcha. PanyoHalbHble U MppalMOHalbHblE Yncia. Apudmerndyeckue
ornepauuy ¢ JEHUCTBUTEIBHBIMM 4HMCIaMU. MoOJyip NEHCTBUTEIBHOIO YHUCIIA U €r0 CBOWMCTBA.
[TpubnmkE€HHBIE BBIUMCIICHUS, TpaBWJIA OKPYIJICHUS, TNPUKUAKA H OICHKA pe3ylbTara
BBIYMCIICHH.

Crenens ¢ menbM nokasareneM. bunom HeroTona. Mcnionb3oBanue moaxoasiieit gopmbl
3alliCU JEUCTBUTEIBHBIX YNCEN Ul PEIICHUS IPAKTUYECKUX 3a[a4 U IIPEJICTaBICHNS JaHHbIX.

Apudmerndeckuii KOpeHb HaTYpPaTbHOW CTETIEHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEUCTBUTEIbHBIM
IIOKAa3aTEJIEM.

Jlorapugm uucna. CoiicTa jgorapudma. JlecaTHUHbIE U HATYypaJIbHbIE JTOTapH(pMBbI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHNs M HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHblE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCUIIBHBIE ypaBHEHUS U YpaBHEHUsI-ceACTBUs. HepaBeHCTBO, pellieHre HepaBEeHCTBa.

OcHOBHBIE METO/BI PELICHUSI LEIbIX U IPOOHO-pAllMOHATIbHBIX YPABHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM IEPEeMEHHOH. JleleHWe MHOroudjeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENIEHU U KOPHH.

UppanmonaneHple  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[Tpeobpa3zoBanue BbIpaXeHHH, COEpPKALUX JTOTapU(PMBI.

Jlorapudpmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI pEHICHUS JorapuMUUYECKHUX
YpaBHEHUM.

OcHoBHBIE TpUrOHOMeTpHUueckre Qopmyibl. [IpeobpazoBaHMe TPUTOHOMETPUYECKHX
BBIpaXEHUI. Pelenne TpuroHoMeTpuuecKuX ypaBHEHU.

Pemienne cucrem NMHENMHBIX ypaBHEHWMH. Marpuua CHCTEMBl JIMHEHHBIX YpPaBHEHHM.
Omnpenenurens MaTpUllbl 2X2, €ro TEOMETPHUYECKHUH CMBICI W CBOWCTBA, BBIYHCICHUE €T0
3HAUEHUs, IPUMEHEHHE OINPENEIUTENS IS PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHM. Pemenne
IIPUKJIAIHBIX 33]a4 ¢ IOMOULIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUU. VccnenoBanue nocTpoeHHOU
MOJIEJIA C TOMOIIBIO MATPHI] U ONPEIEITUTEIIEH.

ITocTpoeHre MaTeMaTHYeCKUX MOJEJNEH pealbHOM CUTyallMM C IOMOIIbI0 YPABHEHUH W
HepaBeHCTB. I[IpyMeHeHNne ypaBHEHUII M HEPABEHCTB K PEIIEHUI0 MaTEMaTHYECKHX 3aJad U
3a]a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU U peasIbHON )KU3HH.

DYyHKIUHN U TPAaPUKH

@yHknus, crnocoObl 3amanus ¢(yHkuuu. B3aumuo oOpatsble ¢yHkiuu. Kommosunus
¢bynkuuit. I'paduk pyHkmu. SneMeHTapHbIe IpeodpazoBaHus rpauKoB QyHKIHI.



OO6nacTh onpeeNneHusl 1 MHOXKeCTBO 3HaueHnd pynkuuu. Hynu dyakuun. [IpomexyTku
3HaKonocTosHcTBa. YETHble M Heu€THble QyHKuuu. Ilepuonmueckue dynkumu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMU. MakcUMyMbl 1 MUHUMYMBI (pyHknuu. Hanbonbiiee u HauMeHbIIee
3HaYeHUs (PYHKIIMH Ha TPOMEKYTKE.

Jluneiinas, KBaApaTU4yHast U APOOHO-THUHEHHAST GYHKIMH. DIEeMEHTApHOE UCCIIEIOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHast pyHKIMS C HaTypaJIbHBIM W IENbIM IMOKa3areneMm. EE cBoiicTBa u Tpaduk.
CaoiicTBa U rpaduk KOpHsS N-0il cTemeHW Kak (PyHKUHUU OOpaTHOM CTENEHU C HaTypalbHBIM
MIOKa3aTeJIeM.

[TokazarenbHas U gorapudmuueckas QyHKIMH, UX CBOHCTBA U rpaduku. Vcnoas3oBanue
rpadukoB QyHKIMIA TS pEIICHUs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIUN
YUCJIOBOT'O ApPryMEHTA.

OYHKIMOHATBHBIE 3aBUCIMOCTH B peabHBIX MPOIECCaX U SIBICHUAX. | paduku peanbHBIX
3aBUCHMOCTEH.

Hauvana maTreMaTH4ecKoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4ecKon
MHAYKIUUA. MOHOTOHHBIE M OTpaHMYEHHBIE IIOCIEN0BATEIBLHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOTO aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMmerpuueckas — mporpeccud. beckoHeuyHo — yObIBaroIas
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH MeOMETPUYECKON MPOrPEecCUi.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @opmylsia CIOXKHBIX IPOLIEHTOB.
Hcnonbs3oBaHue NMPOTrpeccun Uisl pelIeHUs pealbHbIX 3aa4 PUKIIAJHOIO XapaKTepa.

HenpepeiBable (yHKIMH W uX cBoiicTBa. Touku pas3pbiBa. ACHUMOTOTHI TpaduKOB
¢dbyuknuii. CBoiicTBa (QyHKUMH HEMpephIBHBIX HA OTpe3ke. MeToa MHTEpPBAJOB IJIsl pElIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENMPEPHIBHBIX (DYHKIMH I peLICHU 3a/1a4.

[lepBas u BTopas npousBoaHbie GQyHKIMH. Onpenenenre, reOMeTpUIeCKuil U (GU3nIeCKuit
CMBICT POU3BOIHON. Y paBHEHHUE KacaTelIbHOH K TpaduKy QyHKIIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHass CyMMBI, MPOU3BEACHUS, YACTHOTO
Y KOMITO3HIINH (PyHKITUH.

MHoxecTBa M JTIOTHKA

MHoXecTBO, onepaluuyd HajJ MHOXKECTBAMU M UX CBOMCTBa. [narpammel Dilnepa—BeHHa.
IIpruMeneHrne TEOPETUKO-MHOKECTBEHHOIO alapara Uil ONMCAaHMs PEajbHbIX IPOLECCOB U
SIBJICHHM, TIPU PEIICHHUH 33724 U3 IPYTUX YU€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yuciaa 1 BBIYHCTICHHUSA

Harypanpaple u 1enple uucna. lIpuMeHeHWe NPU3HAKOB JEIMMOCTH IENBIX YHCEl,
HauOopImi o0muit genurens (nanee — HOJl) u HamMenbInee oomee kpatHoe (nanee — HOK),
OCTaTKOB IT0 MOJYJIIO, alropuTMa EBKIIH/IA TS pemeHus 3a1a4 B ISJIBIX YUCIIaX.

KomruiekcHple 4ymciia. AnreOpandeckas W TpPHTOHOMETpHYeckas (opMbl  3ammcu
KOMIUIEKCHOTO uucia. ApupMeTHUYecKre onepaly ¢ KOMIUIEKCHBIMU 4uciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAWHATHOU miuockoctu. @opmyna Myaspa. KopHu N-oit cteneHu u3



KOMIUIEKCHOrO uucnia. IIpuMeHeHMe KOMIUIEKCHBIX YHCeNl Ul pelleHus (QU3MUYecKux Hu
reOMETPUYECKHUX 3a4ad.

YpaBHeHUs M HEPaABEHCTBA

CucremMa u COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUUECKUX YpPaBHEHHUN C IOMOINBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpUYECKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILICHUS I0KA3aTEJIbHBIX U JIOrapu(PMHUUECKIX HEPABEHCTB.

OcHOBHBIE METOBI PELLICHUS UPPALMOHAILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOJBl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHbIX,
UppaMOHAIBHBIX, TOKA3aTEIbHbBIX U JIOTapU(YMUIECKUX YPaBHEHHH.

VYpaBHEHMs, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHUYECKHUX 3a1ad U
3a7a4 U3 pa3InyHbIX OoO0JacTed HAyKW M pPEaJbHOW >KU3HM, HMHTEPHpPETALUs I10JTY4EHHBIX
pe3yJbTaToB.

DOyHKUUM U rpapuxu

I'padux xomnosuuuu ¢yHkuui. ['eomerpuueckue oOpa3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U TPAPHKH.

I'paduueckue MeToabl peLIeHHs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeETOAbI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonp3oBanue rpaduKoB (QYHKIUN Ui HCCIEIOBAHUS NPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX Y4eOHBIX IPEIMETOB U PEAIbHOM KU3HH.

Havana maTeMaTH4eCKOro aHajmu3a

[TpuMeHeHHe MPOM3BOAHOM K HCCIEA0BAaHHUIO (YHKIMN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenrne HanOoJbIIero 1 HAMMEHBIIETO 3HAYSHHUI HeTIPEPHIBHON (YHKIIMU HA OTPE3KE.

[IppuMeHeHne NPOM3BOMHOM JUIS HAXOXKICHMS HAWIy4dlIero pEeHIeHUs B IPUKIAIHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (GopMysoil uiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AIeMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXkaAEHUS IEPBOOOPA3HBIX.

Wurerpai. I'eomerpuyeckuii CMbICI MHTErpajia. BeluuciaeHue onpeneaéHHoro HHTerpaia
o popmyne Herotona-Jlel6Hua.

[IpumeHeHne wuHTerpaja s HAXOXACHUS IUIOMAZed IMIockux ¢uryp U o0bEMOB
r€OMETPUUYECKUX TEJ.

[Tpumeps! pemenuit quddepeHnranbHbIX ypaBHeHUH. MaTeMaTHueckoe MO/EIHMpPOBaHNE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHIINaTbHbIX YPAaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHNA YVYEBHOI'O KYPCA «AJI'EGPA 11 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaIaHCKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIUN 00YYAIOMIETOCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOTO OOIIECTBA, MPEJCTABICHHE O MAaTEMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHUS
PasIMYHBIX CTPYKTYp, SBICHHMU, IPOIEAYP TPAXKTAHCKOTr0 00ImecTBa (BBIOOPHI, OMPOCHI U APYIoE),
YMECHHE B3aWMOJICHCTBOBATh C COIMATBHBIMA HMHCTUTYTaMHU B COOTBETCTBUHM C WX (YHKIUSIMU U
Ha3HAUCHHEM;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS .

c(hOPMHUPOBAHHOCTh POCCUUCKOM TPAKIAHCKOW HMIACHTHYHOCTH, YBKEHHS K NPOLUIOMY H
HACTOSIIEMY POCCUKWCKONM MAaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUAM POCCHUCKHX
MAaTEMaTUKOB M POCCHUMCKOM MaTeMaTU4YECKOW HIKOJIbI, UCIOJBb30BAHUE 3THX JOCTHKEHUN B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapona, CPOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUS, ITUYECKOTO MOBEJICHUS, CBA3AHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JOCTIKCHUM HAYKU U
JEeSTeNIbHOCTBIO YIYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHHS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYAs ICTETUKY MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEHICHHWH, pPACCYKICHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acIleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3HUecKOro BOCIHTAHUS

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSATh MATEMaTUYECKHE 3HAHUS B MHTEpPEcax 370pPOBOTO H
Oe3omacHOro o0pasa »KH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pOBBIO (3710pOBOE IMUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHIATUH M OTIbIXA, peryisipHas (u3nyecKkash akKTUBHOCTH), (U3NYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBHOMN JESITEIBHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAYy, OCO3HAHHUE IIEHHOCTU TPYIOJIOOMS, WHTEpPEC K pas3IudHbIM cdepam
MpOoPECCUOHANIBHON JIEATETLHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW W €€ NPWIOKEHUSMH, YMEHUE
CoBepIIaTh OCO3HAHHBINA BBIOOp Oynymiel mpodeccuu W peaan3oBBIBATH COOCTBEHHbBIE KU3HEHHBIC
IUIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUYeCKOMYy OOpa3oBaHHIO U CcamMOOOpa30BaHUIO Ha
MPOTSDKEHUM BCEM KM3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEHICHUU TMPAKTHYECKUX 3a/ad
MaTeMaTUYeCKOW HAMpPaBIEHHOCTH;

7) 3K0JI0rMYeCcKOr0 BOCIIHTAHHA:

cOPMUPOBAHHOCTh ~ DKOJNIOTUYECKOW  KYyJIbTYpHl, TMOHMMAaHHE  BIHUSHUSA  COIMAIBLHO-
9KOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COMAIILHOM Cpefibl, 0CO3HAHUE TII00aTbHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM, OpUEHTalMsl Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHUW s
pelIeHus 3a1a4d B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, MIIAHUPOBAHNE MOCTYIKOB U OLEHKH MX BO3MOMXHBIX
MOCJIEICTBUI 1JIs1 OKPY>KAIOIIEH CPEeIbl;

8) IeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKW ¥ OOIIECTBEHHOW MPAKTHUKH, MOHMMAaHHE MaTeMaTHUeCKONW HAyKH Kak chepbl 4eroBedYecKOi
NEeSATEIbHOCTH, ATANoOB €€ Pa3BUTUS M 3HAUUMOCTHU JJIsl Pa3BUTHUS LIUBUIN3ALIMM, OBJIAJICHUE SI3bIKOM
MaTeMaTUKH W MaTEeMaTH4YeCKOHW KyJIbTypOll KaK CpEICTBOM IIO3HAHWS MHpPa, TOTOBHOCTH
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIPHOCTh HMHIUBUIYAIBHO U B TPYTITIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NeiCTBUS

ba3oBble Jlornueckue AeiCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTeMaTHUYEeCKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXAy TOHATUSAMH, (OPMYIUPOBATh ONpPENEICHUS TMOHSATHM, YCTaHABIMBATH
CYIICCTBCHHBIH MpPHU3HAK KiIacCU(UKAIMKA, OCHOBAHUS [UIsi OOOOIICHWS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOI0 AHAJIN3A,

BOCHPUHUMATh, (GOPMYyIUPOBaTh U MpPeoOpa3oBbIBaTh CYKICHHS. YTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MATEMATHIECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IMPOTUBOPEUUs B (DaKTax, aHHBIX,
HAONIIOJICHUSIX W YTBEPXKACHUAX, TMPEAJIararb KPUTEPUU JJIA BBISBICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHI;

JieNlaTh  BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEIYyKTHBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTh CaMOCTOSITEIPHO JIOKA3aTe/IbCTBA MATEMAaTHYCCKUX YTBEPXKICHHUH (IpsMble W OT
NPOTHUBHOIO), BBICTPAWBATh apryMEHTAIUIO, MPHUBOAUTH IPUMEPHI U KOHTPIPUMEPbI, 000CHOBHIBATH
COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI,

BBIOMPATh CIOCOO pelneHust yueOHO# 3amaun (CpaBHMBATh HECKOJBKO BapHaHTOB PEIICHHS,
BBIOMPATh HAMOOJICE MOIXOASIIHII ¢ YIETOM CAMOCTOSTEIBHO BBIZCICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBareibckue 1eicTBUS

UCIONIb30BaTh BOMPOCHl KaK MCCIEAOBATENbCKUIT HMHCTPYMEHT TO3HaHMS, (HOpMyIHpoBaTh
BONIPOCHI, (UKCHUPYIOIIME TNPOTHBOpPEYHE, NPOOJIIEeMy, YCTaHABIMBATH HWCKOMOE U JIAHHOE,
(hOpMHUPOBATH THUIOTE3Y, APTYMEHTHPOBAThH CBOKO IMO3UIINIO, MHEHHUE,

MIPOBOAUTH CaMOCTOSITENILHO CIJITAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAaHUE [0 YCTAHOBJICHHIO
O0COOCHHOCTE MaTeMaTH4eCKOro OOBEKTa, SBJICHUS, MPOLIECCa, BHIIBICHHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIICCCAMH;

CaMOCTOATENbHO (OPMYJIMPOBaTH OOOOIIEHHUS U BBIBOABI IO pe3yJabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUs, WCCIEIOBAaHUS, OILICHHWBATh JOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJbTaTOB, BHIBOJIOB H
0000111IeHHIH;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATNOIOKEHUS O €Tr0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanmei:

BBISBJIATH ACPUIMUTH WHGOpMAIMK, JAaHHBIX, HEOOXOIMMBIX JUIsl OTBETa Ha BOMPOC U JUIS
pelieHus 3a/1auu,

BBIOMpaTh ~ WHGOPMAIMI0O U3  WCTOYHMKOB  PA3JIUYHBIX  TUIIOB,  aHAJIM3UPOBATH,
CUCTeMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3TMYHBIX BUIOB U (DOPM MPE/ICTABICHHUS;

CTPYKTypUpOBaTh HH(OpMAIIMIO, MPEACTABIATh €€ B Pa3IMUHBIX (HOpMax, HITIOCTPUPOBATH
rpaduyeckuy,

OIICHUBAThH HAJEKHOCTh HHPOPMAIIMH 110 CAMOCTOSITEIbHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcadbHbIe YueOHbI€ 1eiiCTBUS

O0menue:

BOCHpI/IHI/IMaTI) n CbOpMy.]'H/IpOBaTB CY)KJICHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/ISIMI/I u OeisiMu O6HI€HI/I$I,
SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peH1/15{ B YCTHI)IX N IMUCBMCHHBIX TCEKCTAaX, OdaBaThb
MOSICHEHHUSI 110 X0y PEeIIeHHs 3a1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN pe3yNbTarT,

B XOJe OOCYXXACHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMbl, MPOOIEMBI,
pemaeMof/'I 3aJa4yM, BBICKA3bIBATh HWJACU, HAIICJICHHBIC HA IIOHUCK peIHeHI/IH, COITIOCTABJIAITH CBOH
CY)KHeHI/IH C CY)KJIGHI/IHMPI prrI/IX y‘-IaCTHI/IKOB avajiora, O6HaPY)KI/IBaTB paSJ'II/I‘-II/Ie U CXOACTBO
MO3UINH, B KOPPEKTHOU (hopMe HOpMyIHPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS,



IIPEACTABIATh PE3YNbTAThl PEUICHMs 3aJadd, OSKCICPUMEHTAa, WCCIENOBaHUsA, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a7ad NMPe3eHTALUHd U OCOOCHHOCTEH
ayIUTOPHH.

PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1eiiCTBHS

Camoopranmsanmus:

COCTaBIISITh TUIAH, QITOPUTM pEHICHHS 3a/ayd, BBIOMpATh CHOCOO peHIeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHPOBATH
BapHaHThI peUICHHUH ¢ yu€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTE/UIEKT:

BIIQJICTh HABBIKAMHU ITO3HABATEIHHOW PEQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUUA U
MBICITUTENIBHBIX TPOIECCOB, MX PE3YJIbTATOB, BIAJETh CIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yJsbpTaTa peleHns MaTeMaTHIeCKOM 3a1auH;

NPEABUACTh TPYIHOCTH, KOTOpPbIE MOIYT BO3HUKHYTh HpPH PEIIEHUM 3aJa4d, BHOCHUTh
KOPPEKTHUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, NAHHBIX, HAWIEHHBIX OINHUOOK,
BBISIBIICHHBIX TPYJAHOCTEH;

OLICHHUBATh COOTBETCTBHUE PE3yJIbTaTa IeJId U YCIOBUSAM, OOBSACHATH MPUUYUHBI JOCTHKEHUS WIH
HEJOCTHKCHHSI PE3YyJIbTaTOB JIEATEIbHOCTH, HaXOAWTh OLIMOKY, JaBaTh OIEHKY MNPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eSITeJILHOCTD:

MOHUMATh W HCIOJNb30BaTh MPEUMYIIeCTBA KOMAaHAHOW W WHIUBUAYaIbHOW pPaOOTHI TNpU
pelIeHny y4eOHBIX 3a/1ad, MPUHUMATh LIeJb COBMECTHOM AESITENbHOCTH, MJIAaHHUPOBATh OPTaHHU3AINIO
COBMECTHOM paboThl, paclpeaeiiaTh BUIbl padOT, TOTOBAPUBATHCS, O0CYKAATh MPOLECC U PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBAaTh B TPYINOBBIX (GopMax pabotel (00CyKaeHUs, OOMEH MHEHHH, «MO3TOBbIC
HITYPMBI» U UHBIC), BBIIOJIHATH CBOIO 4acTh PabOTHI U KOOPIMHUPOBATH CBOU JCUCTBHS C IPYTHMH
qJICHAMH KOMAaHJIbl, OIICHMBATh KAa4yeCTBO CBOETO BKJIaJa B OOMIMA TPOAYKT IO KPUTEPHSIM,
chopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonity o6yuenus B 10 kjacce 00yJaromIuiics MOydUT CIEAYIOMINE MTPEIMETHBIE Pe3yJIbTaThl
[0 OTJENbHBIM TeMaM paldouell MporpaMMbl yueOHOro Kypca «Anredpa M Hayajla MaTeMaTH4YeCKOIo
aHaJIN3a».

Yucsia ¥ BHIYUCICHUS

CBOOOZHO OINEpUPOBATh MOHATHSAMU. PALMOHAIBHOE YHUCIO, OECKOHEUHas MNepUOANYEcKast
IpoOb, MPOLEHTHI, UPPALUOHAIBHOE YMCIO, MHOXKECTBA PAIlMOHAIBHBIX M JIEHCTBUTEIbHBIX YHCEI,
MOJYJIb JEHCTBUTEIBHOTO YUCIA;

IPUMEHATh JpoOW M NPOLEHTHI JJS peIleHUs] NMPUKIAAHBIX 3a/ad U3 Pa3IMYHBIX OTpaciieit
3HaHUH U peajJbHOM )KU3HU,

MPUMEHSITh NPUOMIKEHHBIE BBIYMCICHHUS, TpaBUia OKPYIJIEHUS, NPUKUAKY U OLEHKY
pe3yJibTaTa BIUYMCICHUH;

CBOOOJHO OINEpPUPOBATH TOHATHEM: CTENEHb C IeNbIM IIOKa3aTeleM, MCIOJIb30BaTh
NOAXOJANIYI0 (OpMY 3amUCH JIEHCTBUTENIBHBIX YMCEN [UIsl pelleHUs NPaKTHUYECKUX 3aJady MU
MIpe/ICTaBICHUS TaHHBIX;

CBOOO/THO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOM CTENCHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAllMOHATIBHBIM ITOKa3aTelIeM,;

CBOOOZHO OINEpUpOBaTh TMOHATUSAMHU: Jorapudm dymcia, [AeCATUYHbIE U HATypajbHbIE
JorapuQmsl;



CBOOOJHO OIEpPUPOBaTh MOHATUAMHU. CHHYC, KOCHHYC, TAHIEHC, KOTAHI€HC YHCJIOBOTO
apryMeHTa,;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO ONEPHPOBATH MOHATUAMM. TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIbHBIE
YPAaBHEHUsS U YPABHEHUSA-CIIECACTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IIPUMEHSTH Pa3InYHbIE METO/Ibl PEIICHNS PALMOHAIBHBIX U APOOHO-PALlMOHAIIBHBIX YPAaBHEHUH,
IIPUMEHATh METOJ NHTEPBAJIOB JJIsl PELICHNS] HEPABEHCTB,;

CBOOOJHO ONEPUPOBATh MOHATUSAMHU. MHOTOWIEH OT OJHOW NEPEMEHHOM, MHOTOYJIEH C LEJIBIMU
K03 puIreHTaMH, KOPHH MHOTOWJICHA, IPUMEHSTD JICJICHHE MHOTOWICHA Ha MHOTOYJICH C OCTaTKOM,
teopeMy be3y u Teopemy Buera s peuienus 3aaay;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: CUCTEMA JMHEHHBIX ypaBHEHUMN, MaTpUIA, ONpPEAEIUTENb
MaTpulbl 2 X 2 U €ro reoMeTPUYECKUN CMBICII, MCIIOJIb30BaTh CBOMCTBA ONpelenuTeNs 2 X 2 Juis
BBIYMCIICHHS €r0 3HAYCHUs, IPUMEHATh ONPEACIUTEIN Ul PEILICHHUS] CUCTEMBI JIMHENHBIX YPaBHEHUM,
MOJCJIMPOBATh peajbHbIE CUTYallMM C IIOMOIIBIO CHUCTEMBl JIMHEHHBIX YPaBHEHUM, MCCIIEJ0BATh
IIOCTPOCHHBIE MOJEJIH C IOMOIIBI0 MaTPULl M OIPEACIUTENICH, HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yJIbTar;

HCIOJIb30BaTh CBOMCTBA IEHCTBUI C KOPHSAMU J1JIsl IpeoOpa30BaHuUs BbIPAKEHMUIA;

BBITIOJIHATE NPEOOPA30BAHMS YHCIOBBIX BBIPAKECHUH, COJEP)KAIIMX CTEIEHH C pallOHAIBEHBIM
[IOKa3aTeseM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(MoB 11 IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAKEHUH;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: MPPAUOHAIBHBIC, MOKA3aTEeIbHBIE U JOrapuPMHUECKUE
YPAaBHEHUs, HAXOAUThb MX PELICHHs C IMOMOULIbI0 PABHOCWIBHBIX IIEPEXOJ0B WIM OCYIIECTBIAA
IIPOBEPKY KOPHEH;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUYECKHE bopmybl JUISL npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKCHUH;

CBOOOJHO  ONEPHUPOBATH  TOHSATHEM:  TPUTOHOMETPUYECKOE  YpaBHEHHE, MPUMEHSTH
HeoOxouMble (HOPMYIIBI AJIsl PEILIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUH;

MOJICIMPOBATh pealibHble CUTYallud Ha SI3bIKE aireOpbl, COCTABIATH BBIPAXKEHMS, ypaBHEHUS,
HEPABEHCTBA 10 YCIIOBHUIO 3aJauM, UCCIENOBATh MIOCTPOEHHBIE MOJENIN C UCIIOJIB30BAHUEM alIapara
anreophl.

DOyHKIUH U TPaQUKHU:

CBOOOJHO ONEPHPOBATH MOHATUSAMU. (PYHKLHMS, CIIOCOOBI 3a/jaHus (PYHKIIMH, B3aUMHO OOpaTHbIE
¢byHKUIMH, KOMMO3UIMs (QyHKIMHA, rpaduk (YyHKIMH, BBINOJIHATH 3JEMEHTapHble NpeoOpa3oBaHUs
rpaduKkoB QyHKIIHIA;

CBOOOHO ONEpPUPOBATH MOHATUAMHU: 00JIACTH OINPEAETICHUS] U MHOXKECTBO 3HaUYEHUIN (YHKIINH,
HYJIH1 (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIE (PYHKLIMH, TEPUOANYECKHE (PYHKIINH,
MIPOMEXYTKH MOHOTOHHOCTH (YHKIHMH, MAaKCUMyMbl W MMHHUMYMBI (QYHKIMH, HauOojblliee H
HauMeHbIlIee 3HaYeHNe QYHKLIHUN Ha IPOMEXKYTKE;

CBOOOJHO ONEpPHpPOBATh MOHATHUSAMH. CTENEHHas (QYHKLIUS C HATypalbHBIM M  LEJbIM
nokasaresuem, rpaduk crerneHHoN (QyHKIMHM C HATYpaJbHBIM U LIEJbIM MOKa3aTeneM, rpaduk KOopHs N-
Oif cTeneHy Kak (PyHKIIMU 0OpaTHOM CTENEHNU C HaTypalbHBIM IIOKa3aTeNIEeM;

OTIepUPOBATH MOHATUSAMU: JTUHEIHAs!, KBapaTUYHas U IPOOHO-TMHEHHAss GYHKIINH, BBIIOIHSITD
3JIEMEHTAPHOE UCCIIEJOBAHUE U ITOCTPOCHHE UX TPadUKOB;

CBOOOJHO OIEpUPOBaTH MOHATHUAMU. TIIOKa3zaTeslbHas U Jiorapudmuyeckas (QYHKIHUH, HX
CBOICTBa U rpadUKH, UCIIOJIb30BATh UX IPAPUKHU IS peLICHUs] YPaBHEHMUI;

CBOOOZHO OMNEpUpPOBaTh MOHATHUSAMH. TPUTOHOMETPUYECKAs OKPYXHOCTb, OIpe/eeHHe
TPUTOHOMETPUUYECKUX (DYHKIUN YUCIOBOTO apTyMEHTA;



UCIOJb30BaTh rpaduKu GYHKUUN I UCCIIEA0BAHMS MPOLIECCOB U 3aBUCUMOCTEH NPHU pPEeLIeHUN
3ajja4 M3 JAPYrHX Y4eOHBIX MPEIMETOB M pealbHOW KHM3HM, BBIpakaTh (POpMyliaMH 3aBHCHUMOCTH
MEX/1y BEIMUMHAMY,

Havajia MaTeMaTH4€CKOI0 aHAJIM3A:

CBOOOJHO ONEPUPOBATH MOHATUAMM. apUPMeTHdecKas W TeOMEeTpHUYecKas IMporpeccus,
0eCKOHEUHO YObIBaroIlass TeOMETpUYecKas IMPOrPeccHsi, JUHEWHBIM M SKCIIOHEHLUUAIBHBIA pOCT,
(dopMya CI0KHBIX IPOIIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

HCII0JIb30BaTh IIPOrPECCUU ISl PEIIEHUS PeabHbIX 3a/1a4 PUKIIAJHOIO XapaKkTepa,;

CBOOOHO OIIepUpPOBATH MOHATHAMM: IIOCJIEI0BATENBHOCTD, crnocoObl  3a/JaHus
[I0CJIEI0BATEILHOCTEH, MOHOTOHHBIE M OrpPaHMUYEHHBIE I10CJIEI0BATEIBHOCTH, NOHMMATh OCHOBBI
3apOKJIEHUS MaTEMAaTUYECKOT0 aHaIN3a KaK aHajanu3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEpPUPOBATH MOHATHUAMU. HENpepblBHbIE (QYHKLUMH, TOYKM pa3pbiBa TIpaduxa
(GyHKIMH, aCUMIOTOTHI Tpaduka GyHKIINUH;

CBOOOJHO OMEpPUPOBATh MOHATHEM: (YHKIHMS, HEIPEPHIBHAS HAa OTpPE3Ke, MPUMEHATh CBOWCTBA
HETPEPbIBHBIX (DYHKIMIA U151 peleHus 3a1ay,

CBOOOJHO ONEpPHPOBATH MOHATUSAMMU: IE€pBasi U BTOpasi NPOM3BOJHBIE (DYHKIMH, KacaTeabHas K
rpaduky GyHKIUY;

BBIYUCIISATh NPOU3BOJHBIE CYMMBI, NPOU3BEACHUS, YACTHOIO M KOMIIO3UMIUHU JBYX (DYHKIUH,
3HATh MPOU3BOIHBIEC AIIEMEHTAPHBIX (DYHKIIHIA;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3UUECKUI CMBICI IIPOU3BOIHOM /IS peIlIeHHs 3a/1ay.

MHokecTBa M JIOTHKA!

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar A ONUCAHMsI PEaJbHBIX IPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTrUX y4eOHBIX MPEAMETOB;

CBOOOJHO ONepUpOBaTh MOHATHSIMMU: OIpEJesIeHHEe, TeopeMa, YpaBHEHUE-CIIEeICTBHE, CBOMCTBO
MaTEeMaTHYeCKOro 0ObeKTa, JOKa3aTeabCTBO, PABHOCWIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xoniy o0yuenus B 11 kiracce o0y4aromuiics MOIy4YUT CIEAYIOLIUE IPEIMETHBIE PE3yIbTaThl
[0 OTJENbHBIM TeMaM paldouell MporpaMMbl yueOHOro Kypca «Anrebpa M Hayajla MaTeMaTH4eCKOIro
aHaJIN3a».

Yuciia 1 BbIYMCICHUA

CBOOOJHO ONEPUPOBATh MOHATUSAMU: HATYPAJIbHOE U IEJIO€ YUCIIO, MHOXKECTBA HATypalIbHBIX U
LeJIBIX YUCEell, UCTIOIb30BaTh Npu3HaKku aenumoctu nensix yucesn, HOJl 1 HOK HaTypanbHbIX uncen
JUI pELIeHUs 3a]a4, IPUMEHATh anroputM EBkinnaa;

CBOOOJHO ONEpUpOBaTh MOHATHEM OCTaTKa MO MOAYJIO, 3alMChIBaTh HATypalbHblE YUCIA B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJHO ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIO M MHOYKECTBO KOMIUIEKCHBIX YHCE,
NPEJCTABIATh KOMIUIEKCHBIE YMCa B anreOpanyeckod M TPUTOHOMETPHUYECKOW (hopMe, BBINOIHATH
apupMeTHYeCKUe onepaly ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MIOCKOCTH.

YpaBHeHus U HEPaBEHCTBA!

CBOOOJHO ONEpUPOBATh MOHATHUSAMU: HppalOHAIbHbIE, MOKA3aTelbHbIE U JIOTapU(pMUUYECKHE
HEPABEHCTBA, HAXOAUTh UX PELIEHUS C IOMOIIBIO0 PABHOCUIIBHBIX MIEPEXO/IOB;

OCYILLECTBISATH OTOOP KOPHEH NMpH peIIeHNH TPUTOHOMETPUYECKOTO YpaBHEHUS,

CBOOOZHO  ONEpPUPOBaTH  TOHATHEM  TPUTOHOMETPUYECKOE  HEPaBEHCTBO, MPHUMEHSTH
HeoOxouMble (OPMYIIBI SISl PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJHO OIEPUPOBATH MOHATHSMU: CHCTEMa M COBOKYIHOCTb YpaBHEHHH M HEPaBEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI M CHCTEMBI-CIEACTBHS, HAaXOAUTh PEIIECHUS CHCTEMbl U COBOKYIHOCTEHN
paloHaIbHBIX, UPPALIMOHANIBHBIX, TOKA3aTENbHBIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB,;

pemath  palMOHalbHbIE,  HppalloHaJbHbIE,  [OKa3aTelbHbIe,  JIOTapuPMHUUECKHEe U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COJAEPIKAIINE MOAYIIH U TapaMETPHI;



IPUMEHATh Ipaduyeckue METOAb! JUIsl PEIEeHUs] YPaBHEHUH M HEPaBEHCTB, a TAKXKE 3a7ad C
napaMeTpamy;

MOJICIMPOBATh pealIbHbIE CUTYallud Ha SI3bIKE alreOpbl, COCTABIATH BBIPAXKECHUS, ypaBHEHUS,
HEPABCHCTBA M KX CHCTEMBI II0 YCIOBHMIO 3aJadd, HCCIENOBATh IIOCTPOCHHBIE MOJIEIH C
HCIOJIb30BAaHUEM allliapaTa ajareOpbl, MHTEPIPETUPOBATh MOTYYEHHBIN PE3yJIbTaT.

DYyHKUMH U TPaPUKHU:

CTPOUTH TpadUKU KOMITO3UIIMH (PYHKIMIA C MOMOIIBIO 3JIEMEHTApHOTO UCCIICIOBAHUS M CBOICTB
KOMIIO3ULIMY JIBYX (QYHKIIHH;

CTPOUTH TeOMeTpHUecKre 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIUHATHOM MJI0CKOCTH,;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH (PYHKIMH I MOJCIMPOBAHUS U UCCIIEIOBAHHS PEATIHHBIX MIPOIIECCOB.

Havajia MaTeMaTH4€eCKOI0 aHAJIM3A:

HCIOJIb30BaTh POU3BOJHYIO JIsl UCCIIEI0BAHUSA (QYHKIIMN HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJWTh HanOOoJbIlIee U HAMMEHbBIIIee 3HaUeHUs (PYHKIIMH HENIPEPBIBHOW Ha OTPE3KE;

HCIIOJIB30BaTh IPOU3BOJHYIO Ul HAaXOKICHUs HAWIY4YILIErOo PELICHUs B IPUKIAJAHBIX, B TOM
4lClIe COLUAIbHO-DKOHOMUYECKUX, 3a]adax, Ul ONPEIEICHHs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3alaHHOTO (POpMYIION MK rpaduKoMm;

CBOOOJTHO OMNEpUpPOBATh MOHATHSAMH. TIEPBOOOpA3Hasi, OINPENEIEHHBIA WHTETpajl, HaXOIUTh
NepBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMHA U BRIYUCIATH HHTErpai o Gopmyne HeroTona-JIeiiOnuma;

HaXOJUTh IUIOLIA/IU TNIOCKUX GUTyp U 00BEMBI TEJT C IOMOILBIO HHTETPaa;

UMETb TPEICTABJICHHE O MaTeMaTH4YeCKOM MOJEIMPOBAaHUM HAa IPUMEPE COCTaBICHUS
mddepeHnranbHbIX ypaBHEHUH;

pemaTh TPUKIAAHBIE 3a7add, B TOM YHCJIE COLUAIBHO-)KOHOMHYECKOTO U (DU3MYECKOTrO
Xapakrepa, CpeICTBAMHM MaTEMaTHYECKOI0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposrbie)
n/n NpOorpaMMbl Bcero Kontpoaenpie  Ipaxririeckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 5
HepaBeHcTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
5 Oynkiun 1 rpapuku. CreneHHas QyHKIUS € 12 1
LIEJIBIM [TOKa3aTeeM
3 Apudmernuecknii KOpeHb N-0if CTENCHH. 15 1
WppanuoHanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuyeckue ypaBHEHHs
5 Tpuronomerpudeckue BeIpaXeHUs U 99 1
ypaBHEHHUS
7 [TocnenoBaTenbHOCTH M MPOTPECCUH 10
8 HenpepsiBable pynkiuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11 0




11 KIIACC

KoJunyecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposrbie)
n/m MpPOrpaMMbl Bcero Kontpoabnpie  Ipakriieckue odpa3oBaTejbHbIE
padoTsbI padoThI pecypent
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO 29 1
MIPOU3BO/IHOM
2 [TepBooOpasnas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (DYHKIIHIA. 14 1
TpuronomeTprudeckrue HepaBeHCTBA
4 HppanuoHaiibHbie, IOKa3aTelIbHbIC U 24 1
JorapupMHUUECKUE HEPABCHCTBA
5 KomruiekcHbie uncina 10
6 HatypanbHble u 1enbie uncna 10
CucTeMBbl paroHATBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JIOTapUPMHUUECKUX 12 1
ypaBHEHUH
8 3amaqu ¢ mapameTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTU3alus 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosnuecTBo yacon Jara Hara
0
Tema ypoka Koutpoabnbie  IlpakTuyeckume  HM3YUeHUH H3yHeHust
n/n Bceero
padoTbI padoTbl IJIAHOBAasI dakTuuy.
[[MHoxecTBO, oniepanuu Haj
1 . 01.09.2023
MHOKECTBAMH U UX CBOHCTBA
2 Huarpammsl Ditniepa-Benna 04.09.2023
ITpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
3 P P 04.09.2023
arnmapara JijIs pelieHus 3a1a4
Panmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, IPOIICHTHI, 05.09.2023
OCCKOHEUYHBIC TIEPUOAMYCSCKUC APOOH
Parnmonansueie yncia. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 06.09.2023
OCCKOHEUYHBIC TIEPHOAMIECKHC APOOH
[IpumeHenue apoOeii U MPOLIEHTOB IS
6 P P pon A 11.09.2023
pEelIeHUs MPUKIAIHBIX 337249
IIpumenenne npoOeii ¥ IPOLIEHTOB IS
7 P P pon s 11.09.2023
pEIIeHHS TPUKIIATHBIX 3a1a9
elcTBUTEIbHBIE YKcia. PalinoHaaIbHBIE U
8 A 12.09.2023
UppaIMOHAIBHBIC YHCIIa
ApudmeTndeckre oneparuu C
9 JeMCTBUTENbHBIMU YUCIaMu. Moyiib 13.09.2023
ENCTBUTEIHLHOIO YMCJIA U €T0 CBOMCTBA.
[TpuOmmKxEHHEIE BEIUNMCIIEHNS, IIPaBHIa
10 P P 18.09.2023

OKpPYTJIEHUS, IPUKUKA U OLICHKA




pe3yJibTaTa BBIYMCIECHUN

OCHOBHBIE MCTOJbI PCHICHUA LCJIbIX U

11 JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U 18.09.2023
HEPABCHCTB
OcCHOBHBIE METO/IbI PELLICHUS LENbIX U

12 JIpOOHO-PaIIMOHATILHBIX YPaBHEHUHN U 19.09.2023
HEPABEHCTB
OcCHOBHBIE METO/IbI PELLICHUS LENbIX U

13 JIPOOHO-PALIMOHANIBHBIX YPaBHEHUN U 20.09.2023
HEPABEHCTB

14 KontponpHast pabota. BxoaHO# KOHTPOITB. 25.09.2023
MHoro4wieHsl OT OJHON EPEMEHHOM.

15 JleneHre MHOTOYJICHA HA MHOTOWICH C 25.09.2023
octaTtkoM. Teopema besy

16 MHorousneHsl ¢ HeabMu Ko3hGuineHTamu. 96.09.2023
Teopema Buera

17 Pemenne cucreM TMHEHHBIX ypaBHEHUI 27.09.2023

18 Pemenue cucreM JIMHENHBIX ypaBHEHUN 02.10.2023
Marpuia cucTeMsl JIMHEWHBIX YPaBHEHH.

19 Onpenenurens I\:IanI/IIII)I 2%2, fro | 02.10.2023
TeOMETPHUYECKUI CMBICT 1 CBOWCTBA,
BBIUHCIICHHUE €T0 3HAYEHUS
OnpenenuTens MaTPHIBI 2X2, eTo

20 T€OMETPUUECKHUI CMBICI U CBONCTBA; 03.10.2023
BBIYHCJICHHUE €T0 3HAYCHHS

21 [Ipumenenue ounpez[enmens{ ,Z[J'{SI pelieHus 04.10.2023
CUCTEMBI JINTHEWHBIX YpaBHEHUH

22 Pemienne npukiiagHbIxX 3a7a4 ¢ TOMOIIBIO 09.10.2023




CHUCTEMBI JINHEWHBIX YPaBHEHUI

23

24

Penienne nmpukiaaHeIX 3a4a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

KoHntponbhas padota: "PanuonanbHbie

ypaBHEHHS U HepaBeHCTBAa. CUCTEMBI
JUHEHHBIX ypaBHEHUH"

09.10.2023

10.10.2023

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (DYHKITHH.
B3anMHo oOpaTHbIe PYHKITUH.
Komnoszunus ¢yHkimit

11.10.2023

26

27

28

I'padux dpyHkumu. DneMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKIHUN

OO6nacTb onpeneneHuss 1 MHOKECTBO
3HaueHud pynkuuu. Hynu ¢pyHkmu.
[TpomexxyTKH 3HAaK MMOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

16.10.2023

16.10.2023

17.10.2023

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubornrpiee 1 HanMeHbIlIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

18.10.2023

30

31

32

Jluneiinas, kBagpaTudHas U IpoOHO-
TuHeWHas QyHKIun

DIEMEHTapHOE UCCIIEI0BAaHUE U
NOCTpOeHHE TpaUKOB JTMHEHHOH,
KBaJIpaTUYHON QPYHKIMIMA

DnEeMEHTapHOE UCCIIEI0BAaHUE U
HOCTPOEHHE TPaPUKOB JPOOHO-TMHEHHON
byHKIIHU

23.10.2023

23.10.2023

24.10.2023




Crerens ¢ OCJIBIM ITOKAa3aTCJICM. bunom

33 25.10.2023
HeroToHa

34 Crenenb ¢ 1eTBIM TIOKa3aTeneM. buaom 13.11.2023
Herorona
CrenenHast GyHKIIHMS C HATypalIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U 13.11.2023
rpaduk

36 KOHTpOHBH%?paééTa. CTGHCHH?? 14.11.2023
¢dbyukuus. E€ cBoiicTBa u rpaduk

37 Apudmernaeckuit vKopeHb HaTypaJlbHOU 15.11.2023
CTETICHU M €r0 CBOHCTBA

38 Apudmernaeckuit f(OpeHb HaTypajbHOU 90.11.2023
CTETEeHH U ero CBOMCTBa

39 [Ipeobpa3oBaHust YUCIOBBIX BBIPAKEHHIA, 20.11.2023
COJIepKalINX CTENEHH U KOPHH

40 [Ipeobpa3oBaHust YUCIOBBIX BBIPAKEHHIH, 91.11.2023
COJIepKAIUX CTETIEHN 1 KOPHU

41 [TpeoOpa3oBaHus YHUCIIOBBIX BBIPAXKEHUH, 99 11.2023
coJiepKaluX CTeTeH! U KOPHU
Uppanmonansusie ypaBaeHusi. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX 27.11.2023
ypaBHEHUN
HppaunonaneHble ypaBHeHHS. OCHOBHBIE

43 METO/IbI PEIICHUS HpPAITMOHATHHBIX 27.11.2023
ypaBHEHUH
UppanuonansHblie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHUs UPPALTMOHATIBHBIX 28.11.2023

ypaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IbI B PELIEHUU

45 g 29.11.2023
UPPALMOHATIBHBIX YpaBHEHHI

46 PaBHOCUIIBHBIE TTEPEXO/IBI B ;U)emerm 04.12.2023
UpPPaMOHATBHBIX YPAaBHECHHH

47 PaBHOCHIIbHBIE TTIEpEXObI B ]i)CH.ICHI/II/I 04.12.2023
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCUIIBHBIE TTEPEXO/IBI B ;“)emeﬂpm 05.12.2023
UPPALMOHATIBHBIX YpaBHEHHI
CoiicTBa u rpaduk KOpHS N-0ii cTeneHn

49 KaK QYHKIIMH OOpaTHOW CTETICHH C 06.12.2023
HATYpPaJbHBIM ITOKa3aTelIeM
CaoticTBa u rpaduK KOpHs N-Oi CTEHEHH

50 KaK (yHKIIUH OOpaTHOW CTETICHH C 11.12.2023
HATYpPaJbHBIM ITOKa3aTelIeM
Kontponbnas pabora: "CoiicTBa u rpaduk

51 KOpHsI N-oi crenenu. MppannonanbHele 11.12.2023
ypaBHEHHS"

59 C:FCHCI:IB C palOHAILHBIM TIOKa3aTeleM U 12122023
e€ cBoiicTBa

53 C:FCHCI:IB C paloOHAILHBIM TIOKa3aTeeM U 13.12.2023
e€ cBoiicTBa

54 C"Tenelvﬂp C pallMOHAJIbHBIM TIOKa3aTeleM U 18.12.2023
e€ cBoiicTBa

55 [ToxazarenbHast pyHKLIHMSI, €€ CBOWCTBA U 18.12.2023
rpadux
Hcnonp3oBanue rpaduka GyHKIUM 115

56 . 19.12.2023
pelIeHus ypaBHEHHHA

57 Hcnonp3oBanue rpaduka GyHKIUM 115 20.12.2023




peleHus: ypaBHEHU I

IToxazaTensHBIE YpaBHCHUA. OCHOBHBIE

58 METO/Ibl PEIICHHS] TOKa3aTeIbHbIX 1 25.12.2023
yYpaBHEHUH
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/IbI PEIICHHSI TTOKa3aTeIbHbIX 1 25.12.2023
ypaBHEHUH
[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE

60 METO/IbI PEIICHHSI TOKa3aTeIbHbIX 1 26.12.2023
YpaBHEHUN

61 KonTponbHas padora: HOKaSaTeJILHaf 1 97122023
¢ynkuus. [TokazarenbHbie ypaBHEHUS

62 Jlorapudwm yucna. CoiicTBa norapudma 1 15.01.2024

63 Jlorapudm gucia. CBoiicTBa Jiorapugma 1 15.01.2024

64 Jlorapudwm gucia. CBoiicTBa Jiorapudma 1 16.01.2024

65 JlecaTuuHbIe U HaTypaJlbHbIE JOraprU(pMbI 1 17.01.2024

66 JlecsiTuHble U HATypaJbHbIE JIOTapU(PMBI 1 22.01.2024

67 [TpeoOpa3oBaHue BbIpAXKEHUH, 1 99 01.2024
coJiepKalux JorapuQmol

68 [IpeoGpa3oBanue BhIpaKeHUIA, 1 93.01.2024
coJieprKalux Jorapudmbl

69 [TpeoOpa3oBaHue BBIpAXKEHUH, 1 94.01.2024
coJieprKalux Jorapudmol

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA 1 99.01.2024
u rpaduk

71 Jlorapudmuueckas pyHKuus, €€ CBONCTBA 1 99.01.2024

u rpaduk




Ucnonb3oBanue rpaduka GyHKInAN 1Is

2 u 30.01.2024
pelLeHHs ypaBHEHUH

73 Hcnonb3oBanue rpaii)m(a byHKUIMT 175 31.01.2024
peleHus ypaBHEHHMA
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

74 METO/bI PEIICHHS JIOTapUPMUIECKUX 05.02.2024
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUIECKUX 05.02.2024
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/IbI PEIICHUS JTOTapU(YMHUIECKUX 06.02.2024
YpaBHEHUN

77 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 07.02.2024
norapu(pMHUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TTEPEXO/IBI B pr_IeHI/II/I 12.02.2024
JOrapupMHUUECKUX ypaBHEHUI

79 KonTponbHas padora: HorapHQ)MquCKa:I 12.02.2024
¢yukus. Jlorapupmudeckue ypaBHEHHUS

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 13.02.2024
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC 14.02.2024
YHCJIOBOTO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 19.02.2024
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 19.02.2024
YHCIIOBOTO apTyMEHTa

84 Tpuronomerpruyeckas OKpyKHOCTb, 20.02.2024




onpeJieJICHuEe TPUTOHOMETPUUECKHUX
(GYHKIHI YMCIOBOTO apryMeHTa

TpuronomeTpuyeckas OKpyKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX 1 21.02.2024
(YHKIMI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1 26.02.2024

87 OCHOBHBIE TPUTOHOMETPUIECKUE (HOPMYIIBI 1 26.02.2024

88 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 27.02.2024

89 OCHOBHBIE TPUTOHOMETPUICCKUE (POPMYIIBI 1 28.02.2024

90 Hp606pa3033&HI/Ie TPUTOHOMETPHYECKUX 1 04.03.2024
BBIpKCHU I

01 Hp606pa3033&HI/Ie TPUTOHOMETPUYECKUX 1 04.03.2024
BBIPAYKCHUH

92 Hpeo6pasovBaHHe TPUTOHOMETPHUYECKUX 1 05.03.2024
BBIpKECHUH

93 Hpeo6pa3ouBaHHe TPUTOHOMETPUUYECKUX 1 06.03.2024
BBIpOKCHUH

94 Pemenne TpuroHoMeTpuUECKNX ypaBHEHU I 1 11.03.2024

95 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHU I 1 11.03.2024

96 Pemenne TpuroHoMeTpuUECKNX ypaBHEHU I 1 12.03.2024

97 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHU I 1 13.03.2024

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHU I 1 18.03.2024

99 Pemenne TpuroHoMeTpuuecKuX ypaBHEHU I 1 18.03.2024

100 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1 19.03.2024
KonTponbhas pabora:

101 "TpuroHoMeTpudecKre BEIpaXKEHUS U 1 20.03.2024

TPUTOHOMETPUUYECKHE YPaBHEHUS "




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a1aHUs

102 rmocjieqoBareabpHocTell. MeTox 01.04.2024
MaTeMaTUYeCKON MHIYKIIUU
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 noclieI0BaTebHOCTH. MicTopus aHanm3a 01.04.2024
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus 02.04.2024

105 ['eomeTpuyeckas nporpeccus 03.04.2024

106 beckoHeuHO yObIBaroI1as reOMETpUIECcKast 08.04.2024
nporpeccus

107 Cymma 6eCKOHe:{HO yObIBaromiei 08.04.2024
FeOMETPHUECKOM MPOrpeccuu

108 JInHEeNHBIN U SKCITOHEHIIMAIBHBIN POCT. 09.04.2024
Yucno e. DopMyna CI0KHBIX MPOLUEHTOB

109 JInHEeNHBIN U SKCITIOHEHIIMAIBHBIN POCT. 10.04.2024
Yucno e. DopMyna CI0KHBIX MPOLEHTOB

110 Vcnonb30BaHue NMPOrPECcCHH ISl PELICHUs 15.04.2024
peanbHbIX 33a]a4 MPUKIIAHOTO XapaKTepa
K :

111 K OHTpOJIbHAsS paboTa ) 15.04.2024

[TocnenoBaTeTbHOCTH U IPOTPECCUU

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 16.04.2024

113 Touxka pilSpLIBa. AcuMnToTs rpadguKoB 17.04.2024
byHKIII

114 CpoiicTBa (hyHKIHIA HEMPEPHIBHBIX HA 92 04.2024
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 29 04.2024
oTpe3Ke

116 Metoa HHTEPBAJIOB ISl PEIICHUS 23.04.2024




HEPABEHCTB

MeTOI[ HUHTCPBAJIOB I PCIICHUA

117 24.04.2024
HEPaBEHCTB

118 MeTto MHTEpPBAIOB ISl pEIICHUS 97 04.2024
HEPABEHCTB

119 HpHMertHHe CBOMCTB HETIPEPBIBHBIX 97 04.2024
GyHKIUH 1715 penieHus 3a1a4

120 HpI/IMerHI/Ie CBOICTB HETIPEPHIBHBIX 99.04.2024
GYHKIMH 1715 penieHus 3a1a4

121 Hrorosasi KoHTpoOIbHAs paboTa 06.05.2024

122 Wrorosas koHTpoOIbHAS paboTa 06.05.2024

123 [lepBas u BTOpast MpOU3BOAHBIE PYHKIIUU 07.05.2024

124 OnpeneneHHve, T€OMETPUUECKUIM CMBICIT 08.05.2024
IIPOM3BOIHOM

125 Onpez[eneHI/Ive, (buznueckuil CMbICI 13.05.2024
IPOM3BOIHOM

126 YpaBHeHHe KacaTenbHOU K rpaduKy 13.05.2024
byHKIIHU

127 VYpaBHeHHEe KacaTeIbHOU K rpaduKy 14.05.2024
byHKIIUH

128 [Tpou3BoiHBIE NIEMEHTAPHBIX (HYHKLIUI 15.05.2024

129 [TpousBoHbIE 25TEMEHTAPHBIX (DYHKITHI 20.05.2024

130 [IpousBoaHas cymmsl, npomBeﬂer{mI, 90.05.2024
YaCTHOTO ¥ KOMITO3HMIIMH (DYHKITUH

131 [IpousBoaHas cymmsl, npomBeﬂer{mI, 91.05.2024
YaCTHOTO M KOMITO3UIIUU (DYHKITHI

132 [Ipon3BoHAs CyMMBI, TPOU3BEICHNUS, 22.05.2024




YaCTHOTO ¥ KOMITO3UIIMU (QYHKINN

133 Kontponbnas pabora: "IIpousBogHas" 1 1 27.05.2024

134 HOBTOPelllﬂ/IC, 0606H1(?'HI/IG, CHCTEMAaTHU3aLIH 1 97 05.2024
3HaHWH: ""YpaBHCHHS

135 HOBTOPCIII{I/IC, 0606H1(?'HI/IG, CHCTEMAaTHU3aLIH 1 98.05.2024
3HaHUU: "YpaBHEHUA

136 HOBTOP?'HI/IC, O6O6II:HCHI/IC, cUCTEMATU3AIHA 1 98.05.2024
3HaHul ' DyHKIUH

OBIIEE KOJIMYECTBO YACOB I10 136 11

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCleI0BaHuI0 (GYHKIIHMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne mpou3BOTHON K

UCCleI0BaHuI0 (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KosanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jlara
HU3ydeHust

JIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

[IpuMeHeHne pon3BOIHOM K
WCCIIeIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

[IpuMeHeHne npon3BOJHOM K
uccae0BaHuIo (PyHKIIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
uccne0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne IPOU3BOIHON K
ucclieIoBaHHI0 (PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOoOIbIIETO U

HaAMMCHLIICTO 3HAYCHU HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOoOIbIIETO U




HAaMMEHBIIETO 3HAY€HUsI HENPEPHIBHON
(GyHKLIUU Ha OTpe3Ke

10

11

Haxoxnenne HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenune HanboupIIero n
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIErO U

HAaUMEHBIIETO 3HAUYCHUSI HEMPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

12

Haxoxnenme HanOoIbIIEro U
HaWMEHBIIIETO 3HAYEHHUS HETIPEPHIBHOU
(GyHKIIMY Ha OTpe3Ke

13

[IpuMeHeHne npou3BOJHON s
HAXO0X/ICHNS HaWIy4dIlero peleHus B
MPUKIIaIHBIX 33aa4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXO0XIEHUS HAUTY4IIEro pEeIICHUS B
MPUKJIAIHBIX 3a7a4ax

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUSI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHoro GopMyIIoi uiIn
rpaduxom

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOro GopMYIIOi UIn
rpaduKoM




17 Kommosurnus ¢pyHKImi

18 Kommnosumus pyskmmit

19 Komnozunust GpyHKIui

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPAMHATHOW MIOCKOCTH

21 ['eomerpuueckue 0Opa3sl ypaBHEHU Ha
KOOP/AMHATHOH MJIOCKOCTH

99 KonTponbhas pabora: "HcecnenoBanue
(GYHKIMH C TOMOMIBIO TPOU3BOAHOM "

93 IlepBooOpa3Hasi, OCHOBHOE CBOICTBO
IepBOOOPA3HBIX

24 IlepBooOpa3Hble 1eMEHTAPHBIX (YHKIMH.
[IpaBua HaX0XKIEHUSI IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe HIeMEHTAPHBIX (DYHKITHIA.
[IpaBuia HaXOXXIEHHS TEPBOOOPA3HBIX

26 HNHurerpai. I'eoMeTpu4eCcKuil CMBICTT
UHTErpana

97 Brruncnenue onpenea€HHOro HHTerpana
o ¢opmyne HeroTona-JleliOuuma

28 Brruucnenue onpenenéHHoro HHTerpana
o gopmyine HeroTona-Jleli6Huma

29 IIpuMmeHeHne nHTerpaa 1 HaX0XACHUS
10 e TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpaia 1y HaX0XACHUS
00BbEMOB r€OMETPUIYECKHX TeT

31 [Ipumeps! pemennit AuddepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudpepeHraIbHbIX

32 .
ypaBHEHUI
MaremaTtuueckoe MOAEITUPOBAHUE

33 PEAITBHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

34 Kontpoinbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIMH, HX
CBOICTBa U rpaduKu

36 Tpuronomerpuieckue GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckre GYHKIMH, HX
CBOMCTBa U rpaduKu

38 Tpuronomerpuieckne GyHKINHU, HX
CBOMCTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINU, HX
CBOIcTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHU C TOMOIIIbIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

43 OT60p KOpHEI TPUTOHOMETPUUECKHIX

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemenue TpuroHoMeTprUdeCKIX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

51 OcHOBHBIE METOIBI PELIECHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

53 OcCHOBHBIE METOIBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
norapuMUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABCHCTB

56 OCHOBHBIE METOIBI PEIICHUS

Jorapu(MUIECKUX HEPABCHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppalnvoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIBI peLICHNUS
UppaMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppaloOHAIbHBIX YPaBHEHHH
63 I'paduueckue METOIBI pELICHNUS
II0OKA3aTEJIbHBIX YPABHEHU I
64 I'paduueckue METOIBI pELICHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
JorapupMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pelICHNUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHbBIX U JIOTapu(PMUUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHbBIX U JIOTapu(PMUUIECKUX

ypaBHEHUH




70

I'padmyeckue MeToaBI peHicHUS
MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
HEPaBEHCTB

71

I'padmyeckue MeToabI perieHUs
MOKA3aTeIbHBIX U JTOTapH(PMIUUIESCKIX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmonaibHbie,
MoKa3aTeIbHbIC U JOrapupMUIecKe
HepaBeHCTBA"

KomrmiekcHbie uncna. Anredpanueckas u
TpUrOHOMETpHUecKast (popMbI 3arucu
KOMIUIEKCHOTO YHClia

KomrmuiekcHbie uncna. Anredpanueckas u
TpUrOHOMETpHUecKast (popMbI 3arucu
KOMIUIEKCHOTO YHCIIa

75

ApudmeTrueckue onepanum c
KOMIIZIEKCHBIMHU 4YHCJIaMH

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/Ie KOMIIJICKCHBIX YHCCJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHUCEN Ha
KOOPJAWHATHOW IMIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YUCJIa

81

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHCCJI IJI




penieHus (GU3NIECKUX ¥ T€OMETPUICCKIX
3a7a4

Konrponsnas padora: "KomiuiekcHsie

82 N
qrcia

83 Harypasbhble u 11empie yucia

84 HatypanbHble u Lenble uncia

85 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI

86 [TpumeHeHne NpU3HAKOB IETUMOCTH
LEJBIX YUCEI

87 [TpumeHeHne NpU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix unced. HOJ u HOK

89 [TpumeHeHre NpU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJIBIX YHCEI: OCTATKH 110 MOJIYIIO
[IpumMeHeHne NPU3HAKOB I€IMMOCTH

91 LENBIX YUCEIN: alroput™ EBkimnaa s
peleHus 3a/1a4 B 1IeJIbIX YUCIax

92 KonrtponbHas padota: "Teopus nemnbix
qucen”
Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.

93 PaBHOCWIIBHBIE CHICTEMBI H CHCTEMBI-
CIIEAICTBUS

94 CucteMa 1 COBOKYITHOCTh YPaBHEHH.

PaBHOCHIBHBIE CUCTEMEI U CHCTEMBI-




CIICACTBUA

95 OCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHECHUHN

OCHOBHEBIE MECTOBI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPALlMOHATIBHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHEIE MCTOABbI pCHICHUA CUCTCM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IBI PEILICHHS CHCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIeCKUX
ypaBHEHUH

[IpuMeHeHne cuCTeM K PEIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nu4HbIX 001acTeil HAyKH U peanbHOU
KHU3HH, UHTEPIpEeTaLNs OTYYEHHBIX
pe3yIbTaToOB

[IpuMeHeHHEe CHCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 337134 U3

102 pa3nuYHbIX 001acTeil HAyKU U peanbHOM
KHU3HH, UHTEPIPETALNs TOTYYEHHBIX
pe3yIbTaToB




[IpumeHeHne HEPaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIaCTEeH HAYKH U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YECHHBIX
pe3yNbTaToOB
KonTponbras padora: "Cucrembl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX
ypaBHeHU#"

105 PannoHanpHbIE ypaBHEHHs C TapaMeTpaMu

106 PanmonanbHbie HEpaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TapaMeTpaMu

108 HppaumoHanbHble ypaBHEHHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppatmoHansHbie CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIE YpaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHeHuH,
HEpaBEHCTBA C MapaMeTpamMu

113 JlorapupmMuueckne CUCTEMBI ¢
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




TpUroHOMETPUUYECKUE CUCTEMBI C
napaMeTpamMu

116

[TocTtpoenue u uccneaoBaHue
117 MaTEMaTHYECKUX MOJIENEH pealbHbIX
CUTYAalUi C IOMOLIbIO YPABHEHUH C

napameTpamMu

ITocTpoenue u uccienoBaHue
118 MaTEeMAaTHYECKUX MOJEJIEH pealbHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJIEIEH peaIbHbIX
CUTyAalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

KonTponbnas pabora: "3agauu c

120 "
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

122 [ToBTOpenue, 06001IEHNE,

cucTeMatusanus 3HaHui: 'Y paBHeHus"

[ToBTOpeHue, 060061IEHNE,
123 cUCTeMaTH3alus 3HaHH: Y paBHEHUS.
CucteMbl ypaBHEHHH"

[ToBTOpeHnue, 06001IeHNE,

124
cucTeMarusanus 3HaHuii: "HepaBeHcTBa

125 [ToBTOpenue, 06001IEHNE,
cucteMartuzanus 3Hanuii. "HepaBencrsa"

126 [ToBTOpeHnue, 060061IeHNE,




cucteMartu3aius 3Hanuii: "HepaBencrna"

[ToBTOpeHME, 0600IIEHNE,

127 cucteMartuzaius 3Hanuil: "TlpousBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

128 cucteMaruzanus 3Hanui: "TIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0600MIEHNE,

129 cucteMaruzanus 3Hanui: "TIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHUe, 06001ICHNE,

130 cucreMaTH3anus 3HaHui: "MHTerpan u ero 1
npumeHenue"

131 [ToBTOpeHUe, 06001ICHNE, 1
cucteMartu3anus 3HaHui: "OyHKuun"

132 [ToBTOpeHue, 060061ICeHNE, 1
cuctemaru3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3anus 3HaHui: "OyHKkuun"

134 Hroroas koHTpobHAs paboTa

135 HToroBast KOHTpOJIbHas paboTa 1 1

136 [ToBTOpEHue, 0606H1€HI:I€, 1
CHUCTEMAaTH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTemaruka: anredpa ¥ Hadyajla MaTeMaTHYeCKOro aHajnu3a, FTeOMEeTPHSI.
AnreOpa 1 Havajla MaTeMaTndeckoro ananu3a, 11 kmace/ Hukomnbckuii C.M.,
[ToranoB M.K., PemernuxoB H.H. u npyrue, AkuuoHnepHoe oOI111eCTBO
«3narenscTBO «lIpocBemienne»

* Maremartuka: airedpa 1 Hadajga MaTEMaTUYeCKOTO aHalln3a, TEOMETPHS.
Anrebpa u Havajga MaTeMatndeckoro ananausa, 11 kmace/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkiimonepHoe o0I111ecTBO

«3narenbcTBO «lIpocBenienne»

METOANYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://window.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru
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