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HHOACHUTEJIBHAA 3AIIMCKA

VYueOHblil Kypc «Anredpa M Hayaga MaTEeMaTHYECKOTO aHalW3a» SBISETCS OTHUM U3
Han0oJiee 3HAYUMBIX B IPOrpaMMe CPEIHEro 00Iero o0pa3oBaHusl, IIOCKOIBKY, C OMHON CTOPOHHI,
OH 0o0ecIeurBaeT HHCTPYMEHTAIBHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAayYHBIX KYpPCOB, a C
JPYroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE M aOCTPAaKTHOE MBIILIICHHE OOYYaloUIMXCsi HA YPOBHE,
HEOOXOIMMOM JIJIsl OCBOEHHSI MH(POPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTU M JAPYIHX
JTUCHUIUTMH. B paMkax JaHHOro ydeOHOTO Kypca OOydarouIvecs OBJIAJICBAIOT YHHBEPCAIbHBIM
S3BIKOM COBPEMEHHOM HayKH, KOTOpast (JOpMyIHPYyeT CBOU JOCTHKEHHS B MATEMaTHUECKON (hopMe.

VY4eOHbIil Kypc aireOpbl W Havajl MaTeMaTHYECKOTO aHaIM3a 3aKiIaJbIBacT OCHOBY JUIS
YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHJICHIIMN
pa3BUTHs 3KOHOMHUKH M OOIIECTBEHHOW J>KWU3HH, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUAX, YBEPEHHO HCIONB30BaTh MX /IS JlAIbHEHIIero
00pa3oBaHus ¥ B TIOBCEJIHEBHOM XU3HU. B TO ke Bpems oBiajgeHHe aOCTPAKTHBIMH H JIOTHUECKU
CTPOTUMH KOHCTPYKIUSMH anreOpbl ¥ MaTeMaTHYECKOTo aHajlh3a Pa3BHBACT YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTHHHOCTD, JOKA3bIBaTh YTBEPKICHUS C IOMOIIBIO HHIYKIIUU U
paccyxaaTth JAEAYKTUBHO, HCIOJB30BaTh OO0OOIIEHME W KOHKPETH3alWIo, a0CTparupoBaHHE U
aHaJIOTHI0, (OPMHUPYET KPEaTUBHOE U KPUTUYCCKOE MBIIIIJICHUE.

B xome wu3yueHus ydeOHOro Kypca «AnreOpa W Hadala MaTEeMaTHYECKOTO aHajIn3ay
oOyJarolmuecss IOJIyJ4alOT HOBBIA OMBIT PEHICHUS TNPUKIATHBIX 3a7ad, CaMOCTOSTEIBHOTO
MOCTPOCHHUS MAaTeMaTHYECKUX MOJEIeH peajJbHBIX CHUTYallMid, WHTEPIPETANNU TOTYIEHHBIX
pCILICHMIA, 3HAKOMATCS C MPUMEPAMHU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MIX aBTOPAMHU.

YueOHbI Kypc 00J1aJaeT 3HAYUTEILHBIM BOCIUTATEIBHBIM TOTCHIMAIOM, KOTOPBIN
peanmu3yercsi Kak depe3 Y4eOHBIH Marepuan, CHoCOOCTBYIOUIMHA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS, TaK U Yepe3 cleupUKy ydeOHOH AeqaTeabHOCTH, TpeOyrolel NpoJoKUTEIbHON
KOHIICHTPAIlMM BHUMAaHUS, CAMOCTOSTEIFHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJTyYSHHBIH
pe3ysbTar.

B ocHoBe Meromuku oOydeHHs anreOpe W HadajaM MaTeMaTH4YeCKOTO aHaiu3a JIKUT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B ctpykType ydueOHOro kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO aHAIIN3a» BBIJCICHBI
CIIEAYIOIIME CO/EP)KATeIbHO-METOJMUECKUe JHUHUU: «Uucna W BeMUCICHUS», «DYHKIHMU U
rpadukny», «YpaBHEHUS W HEpaBeHCTBa», «Hauama maremaTmueckoro aHanmza», «MHOXKeECTBa U
JoruKa». Bce OCHOBHBIE CO/IEPIKATEIBHO-METOJMUECKUE JIMHUN M3Y4YaroTCs Ha MPOTSHDKEHUH JIBYX
JeT o0y4eHHUs1 Ha YpOBHE CpeJHero oOIero oopa3oBaHMs, €CTECTBEHHO JOMOJIHSS APYr Apyra u
MIOCTETICHHO HACBHIIIAsCh HOBBIMH TEeMaMH W pasaenamu. JlaHHBIH y4eOHBI Kypce SBISETCS
MHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHsSET B cebe coJiepKaHHe HECKOJIbKUX MaTeMaTHYeCKHX
TUCIHATUTMH, TaKUX Kak airedpa, TPUTOHOMETpHS, MAaTeMaTHUYECKUH aHalu3, TEOPUS MHOMKECTB,
MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromiuecs OBIIAAEBalOT BcE Ooee
MIMPOKMM  MaTeMAaTHYeCKUM  amnmapaToM, Yy HHUX I[OCleloBaTenbHO  (opMupyercs u
COBEpILEHCTBYETCS YMEHHME CTPOMTh MaTeMaTHYECKYI0 MOJEIb PEalbHOM CHUTyalluH, NMPUMEHSTh
3HaHWS, TONYYCHHbIE TMPH W3YYEHHUH YYeOHOTO Kypca, ISl pEIIeHHs CaMOCTOSTEIhHO
chopMyIMPOBAHHONW MaTeMaTHUECKON 3a]jauu, a 3aTeM WHTEPIPETUPOBATh CBOM OTBET.

CopneprxaTenpHO-MeTOAMYEeCKast JTHHUAS «YWClia ¥ BBIYUCIICHUS» 3aBeplIaeT (OpMHPOBAHUE
HaBBIKOB HCIIOJIb30BAaHUsI JE€HCTBUTENBHBIX YUCEN, KOTOpOe ObUIO HAayaTo Ha ypOBHE OCHOBHOTO
obmero obpazoanus. Ha ypoBHe cpemHero obmero oOpa3zoBaHus 0c000€ BHUMAHUE YETSETCS
(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUHN, BKIIOYAIOMUX B ceOs MCIOJIb30BaHUE
pa3nmu4HBIX (OpM 3amUCH 4YHClla, YMEHHE JejaTh MPHUKHUIKY, BBIIONHATE TPUOIMKEHHBIC
BBIYUCIICHUS, OI[CHMBATh YHCJIOBBIE BBIpAKEHHs, paboTaTh ¢ MaTeMaTHYECKUMH KOHCTAHTaMH.
3HaKOMBIE 00YYaIOIUMCSI MHOXKECTBA HATYPAJIbHBIX, IENBIX, PAIIMOHATBHBIX W JIEHCTBUTEIBHBIX
YUCeN JIOTIOJIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHCENI. B KakIoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIC €My CIelU(pUYEcKHe 3a7add W OIepaluy: JeJICHUE Haredo,
ONEPUPOBAHUE OCTATKAMH HAa MHOXECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA PAIMOHAIBHBIX U
UpPPAIMOHATIFHBIX YHCEN, apu(pMETHUCCKHIE ONEpalluy, a TaKKe M3BJICYCHUE KOPHS HATypaIbHOH



CTEIIEHN Ha MHO>KECTBE KOMILUIEKCHBIX 4ucell. biaarogaps mocienoBaTeabHOMY PaCIIUPEHUIO Kpyra
MCIIOJIb3YEMBIX YHUCENl U 3HAKOMCTBY C BO3MOKHOCTSAMM UX IMIPUMEHEHMS U PELICHUS Pa3IMYHbIX
3a1a4 GOpPMHUPYETCs MpEJCTaBICHHE O €IMHCTBE MAaTEMAaTHKU KaK HAyKH U €€ pOJIM B MOCTPOCHUU
MoJieJiell peallbHOro MUPA, IUPOKO UCIOJIb3YIOTCS 0000IIEHNE U KOHKPETU3ALHSL.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEaM3yeTcss Ha MPOTSDKEHHH BCETO0 OOYYECHHs Ha
YPOBHE cpeiHero oomero oOpa3oBaHUs, IIOCKOJIBKY B KaxJIoM pasjene [Iporpammsl
NPEIYyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3anady. B pesynbprare o0ydaromuecs OBJIaAeBAOT
pa3sIMYHBIMM ~ METOJAMU  DPELIEHUS  PalUOHAIBHBIX, WPPALMOHAIBHBIX, IIOKa3aTENIbHBIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUYECKHX YpPAaBHEHHIA, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
colxepkamux napaMerpsl. [lonmydeHHbIE yMEHHS IIMPOKO MCHOJB3YHOTCS IPU HCCICIOBAaHUU
(GyHKIMH ¢ MOMOIIBIO MPOU3BOAHOM, MPH PELICHUH MPUKIAJHBIX 337a4 U 3a/1a4 Ha HAaXOXKJICHHUE
HauOOJIBIIMX M HAaUMEHBUIMX 3HaueHUN QyHkuuu. JlaHHas coneprkareibHas JUHMUS BKIIOYAET B
cebss Takxke (GOPMHPOBAHWME YMEHHUH BBIMONHATH pacuéTsl 1o (Qopmynam, mpeoOpa3oBaHUsS
palMOHAIbHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TAKKE BBIPAXKCHHU,
CoJepXKalMX CTEMEeHW U Jorapudmel. biarogaps u3ydeHHIo anreOpanyeckoro Marepuana
OPOMCXOOUT  JajbHEiIlee pa3BUTHE  AITOPUTMHUYECKOTO M aOCTPAKTHOI'O  MBIIUICHUS
oOy4aromuxcsi, (GOPMHUPYIOTCS HABBIKH ACTYKTUBHBIX PaCCYKICHHH, paOOTBI C CHMBOJHHBIMHU
dbopmaMu, MpeaCTaBICHHUsST 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BMJE PABEHCTB M HEPABEHCTB.
Anrebpa npemiaraer 3¢p(GEeKTUBHbIE HHCTPYMEHTHI U PEIICHHUS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHo-MeToanyeckass JTUHUS «DyHKIUM W TpadUKW» TECHO TNEpEIieTaeTcsl C
JPYTUMH JIMHUSMH y4eOHOTO Kypca, ITOCKOJIbKY B KAKOM-TO CMBICIIE 337aéT MOCIE0BATEIbHOCTD
u3ydeHuss Martepuasia. V3ydeHue  CTENEHHOM, TMOKa3aTeJIbHOW, JIOTapu(PMUYECKONH U
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U rpadUKOB, UCIOIb30BaHUE (PYHKLUHN Ul pPELICHUs
3a1a4 U3 APYrux y4yeOHBIX MPEAMETOB U PEabHOM JKU3HU TECHO CBA3aHO KaK C MAaTEeMAaTHYECKUM
aHaJIM30M, TaK U C pellleHueM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoJibIIoe BHUMAHUE YIENAETCS
(OpMHUPOBAHNIO YMEHHUS BBIpaXXaTh (OpMYJaMHU 3aBUCUMOCTH MEXAY Pa3iIMuHbIMH BEIMUYHMHAMHU,
UCCIIeIoBaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX Tpaduku. Martepuan 3Toi copepikaTesbHON
JIMHUY HAIleJICH Ha pa3BUTHE YMEHUN M HABBIKOB, IMO3BOJIIIOLIUX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B DPA3JIMYHOM (opme: aHAIUTHUECKOM, rpaduyeckoit u cimoBecHoi. Ero msydenue
CIOCOOCTBYET PA3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHI0 ¢
KOHKPETH3al[1UH, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHast nuHUA «Hauama mMaTeMaTHUecKOro aHajv3a» IMO3BOJSET CYIIECTBEHHO
pacuIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKJIAJHBIX 33]a4, JOCTYIHBIX 00yUYaromuMcs, TakK
KaK y HUX IMOSBJISETCS BO3MOXKHOCTh CTPOUTH TpaUKd CIOXKHBIX (YHKIHMM, ONpeaensiTh HX
HauOOJIbIINE U HAaUMEHBLINE 3HAYCHMsI, BBIYMCIATH IJIOMATM (UTYp U OOBEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOpPeHMs IporeccoB. JlaHHas coaeprKaTenbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MO>KHOCTH IOCTPOEHHSI MAaTEMaTUYECKUX MOJIENEH pEaJbHBbIX CUTYallUd, MO3BOJISIET HAXOAUTH
Haujaydllee pelIeHHEe B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMMYECKHUX, 3aJa4ax.
3HaKOMCTBO C OCHOBaMH MAaT€MaTHYECKOT0 aHajliHu3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOTO U KPEATHBHOIO MBIILICHUS, (OPMHUPOBAHHUIO YMEHHMH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHKEe M MCKyccTBe. OOydaromruecs Yy3HAIOT O
BBIIAIOIIMXCSl Pe3yjbTaTax, MOJYyYEHHBIX B XOJIe€ Pa3BUTUS MaTeMaTHKU Kak HayKu, U 00 HX
aBTOpax.

CopepxarenpHo-MeTOANYECKas IMHUSA «MHOXECTBa M JIOTUKa» BKIIIOYAET B ce0sl JIEMEHTHI
TEOPUM MHOXKECTB U MAaTeMaTU4YECKOM JIOTHUKU. TeOopeTUKO-MHOXKECTBEHHBIC IPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJIBHOM MaTeMaTUKU W MpeiaraloT Haubosee yHUBEpCalbHBIN S3bIK,
OOBEeIMHAIOMMN BCe pa3ieibl MaTeMaTUKU W €€ MPUIIOKEHWH, OHM CBSI3BIBAIOT pa3HbIe
MaTeMaTH4YeCKHe IUCHUIUIMHBI M WX NPWIOKEHWS B enuHoe uenoe. Iloatomy BaxHO 1aTh
BO3MOXKHOCTh OOYYalOIIEMYCsl TIOHUMaTh TEOPETHKO-MHOXXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMAaTUKU M WCIOJB30BaTh €r0 Ul BBIPAKEHUS CBOMX MBICIEH. J[pyrUM Ba)KHBIM NPU3HAKOM
MaTeMaTHKH KaK HayKd CJIelyeT IPU3HATh CBOWCTBEHHYIO €W CTpPOrocTb OOOCHOBaHHMU U
CIIEIOBAHUE ONPEICIEHHBIM IIPABWIIAM IIOCTPOEHUS 10KA3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTaMHU
MaTeMaTHYECKOM JIOTUKUA CIIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS OO0YYaroluxcs,



MO3BOJIIET UM CTPOUTH CBOM PACCYKIIEHUS HAa OCHOBE JIOTUYECKHX MPaBHI, (OPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHHUS.

B yuebHOM Kypce «Anredpa u Hayana MaTeMaTUYeCKOTO aHAIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICTHUPOBAHHUS, KOTOPBIE MPU3BaHbI CIIOCOOCTBOBATH (DOPMUPOBAHHIIO HABBIKOB
MOCTPOCHUS MOJIENICH peabHBIX CUTYAIMid, UCCIeIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO armapara
areOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, HHTEPIIPETAIIMH TIOJTYYCHHBIX pe3yibTaToB. Takue 3a1aHus
BILJICTCHBI B KQX/IBIH M3 Pa3/IeJIOB MPOTrPaMMBbI, ITOCKOIBKY BECh MaTepHall yueOHOT0 Kypca IIUPOKO
UCTIONB3YEeTCS JUI PElICHHUs NMPUKIAIAHBIX 3aaad. [Ipu pemeHun peaibHBIX MPAKTHUECKUX 3ajad
oOyyaromuecsi  pa3BUBAIOT  HAOMIOJATENbHOCTb, YMEHHME  HAaXOJUTh  3aKOHOMEpPHOCTH,
abCcTparupoBaThCsi, HCIOJIB30BATh AHAJIOTHIO, 0000IIATh W KOHKPETU3MPOBATH IPOOJIEMY.
JesaTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEIICHHS TNPUKIATHBIX 3a/lad OPraHU3yeTCs B
nporiecce H3y4eHUs BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIeCKOTO aHaIH3ay.

Ha uzyuenmne y4yeOHOro xypca «Anrebpa M Hauaisa MaTeMaTHYECKOT'O aHAIN3a» OTBOAUTCS
272 qaca: B 10 xmacce — 136 yacoB (4 yaca B HeAeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC

Yucia 1 BbIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoauyeckue apoodu. Ilpumenenne apoGeil 1 MPOLEHTOB [yl pelleHUs IPUKIIAJHbIX 3a7a4 U3
Pa3JIMYHBIX OTPACiIel 3HAHUHN U PEATbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHbBIE uucia. Apudmernueckue
OIepalyy ¢ JECUCTBUTEIBHBIMU 4YucIaMU. MOIyib NEUCTBUTENBHOIO YHUCIIA M €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, [paBWJIAa OKPYIVIEHUs, INPUKUAKA M OLEHKa pe3yJsibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxopsieit popmbl
3aIIUCHU ACUCTBUTENBHBIX YHCEII Ul pELIEHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS ITaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CremneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypajbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LEbIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEeMEHHOW. JlemeHne MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

WppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHHMS  HMPPALHOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIUX JorapudMsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI pPELICHHUs JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue Qopmyinel. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHU. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pewlenne cucrem JNMHEMHBIX ypaBHEHUH. Marpuina CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUM CMBICH M CBOWCTBA, BBIYUCICHHE €ro
3HAYCHUS, IPUMEHEHUE ONPENEIIUTEN I PEIICHHUs CUCTEMBI IMHEHHBIX ypaBHEHM. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne mocTpOeHHON
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEIEH.

[TocTpoeHrne MaTreMaTHYeCKUX MOJENEN peajbHOM CUTYyallMH C ITOMOIIBIK) YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHN M HEPABEHCTB K DPEILICHUI0 MaTEMaTUYECKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHknuu. Kommosuius
¢bynkuuit. I'paduk pynkumuu. JneMeHTapHbIe TPpeoOpazoBaHus rpauKOB PyHKIHIA.

Ob6unacTp omnpeneneHuss U MHOKeCTBO 3HaueHUd ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTostHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMymbl 1 MUHMUMYMBbl (pyHKIuu. Hanbomnbiee 1 HauMeHblIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.



JluneliHasi, KBaJpaTU4YHas U JpoOHO-THHEWHas GYHKIUHU. DIeMEHTapHOEe UCCIIeI0BaHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennass pyHKUIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YKCJIIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana matemMaTH4yeckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCJIea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIEI0BAaTEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHbIl W SKCHNOHEHIMaNbHBIM pocT. Yucino e. dDopmyna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHue NPOTrpeccuu Uil pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuuii. CBoiicTBa (DyHKIHMI HENMPEPHIBHBIX HAa OTpe3Ke. MeToJ MHTEPBAJIOB JJIS PEHICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HelpepbIBHBIX (DYHKIIUM JJIsl pEHICHUS 3a/1a4.

[TepBast 1 BTOpas nmpousBoaHbie QyHKIUK. OnpeeneHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[TpousBoaHbIe n1eMeHTapHbIX QyHKUMN. [Ipon3BoaHast cyMMbl, MPOU3BEAEHUS, YACTHOTO
Y KOMIO3UIINH QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEaJbHBIX MPOLECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJENCTBUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHMUS.

11 KJIIACC

Yucsa v BbIYUCICHUSA

HarypansHuble u ueneie uucna. [IpumeHeHHe NPU3HAKOB JETMMOCTH IIEJIBIX YHCEI,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, aliropuT™Ma EBKIMIa 7151 penieHurs 3aa4 B LEJIbIX YHCIIaxX.

KommiekcHsle uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. Apu(MeTndeckrne oneparuu ¢ KOMIUIEKCHBIMHU 4uciiamu. M3o00paxkenue
KOMILJIEKCHBIX YUCEN Ha KOOpAMHATHOU miiockoctu. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUTEKCHOTO 4ucia. [IpuMeHeHre KOMIUIEKCHBIX YHCEN IS pereHus (U3NYeCKuX |
F€OMETPUUYECKHX 3a/1au.

YpaBHeHHUsI M HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IMOMOIIBI0 TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE METOIBI PEIICHUS TOKA3aTENbHBIX U JTIOrapu(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.



OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYINHOCTEH  PallMOHAJIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX ypaBHEHUI.

YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKM3HM, MHTEPHIPETALUs IOJTyYSHHBIX
pE3yNbTaTOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunuu QyHkuuid. ['eomerpuyeckue oOpas3bl ypaBHEHUII M HEPAaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

['paduueckue MeTOAbl pELICHHS YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadgukoB (YHKIUN IS MCCIEAOBAaHUS TMPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U peaabHON KHU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

[TpumeHeHne MPOU3BOIHOMN K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M YKCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHUI HEeMTPEPhIBHONW (DYHKIIMU HA OTPE3Ke.

[IpuMeHeHre NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEIICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIE 3IIEMEHTAPHBIX
byukuuii. [IpaBuna HaxoxAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknuii CMbICI MHTErpaia. BerauciieHne onpeneéHHoro uHTerpaina
no popmyne Herotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLaJed IJIOCKUX (uryp u 00BEMOB
FEOMETPUYECKUX TEIL.

[Tpumeps! pemennit AuddepeHunanbHbIX ypaBHEHUH. MaTteMaTnueckoe MOJEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIInaNbHBIX YpaBHEHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIN
YPOBEHb) HA YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MLIMK  OOYdYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTABICHHE O MAaTeMaTHMYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHM, MpOIEenyp TIpakJaHCKOro oOriecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUH € UX (QYHKIMSAMHU M Ha3HAUCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKOM MIAEHTUYHOCTHU, YBaXKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCHICKON MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTHYECKOW IIKOJIbI, MCMHOJIb30BAHHE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOI'O, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOHYHMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

3CTETUYECKOE  OTHOLIEHHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUH, pacCyXIeHuid, BOCIHPUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(OPMHPOBAHHOCTb YMEHHUS IPUMEHATh MaTeMaTUYECKHe 3HAHUS B UHTEpecax 3/J0pOBOTO
u Oe3omacHOro obpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pPOBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (U3HUecKas aKTUBHOCTB),
(du3nYeCcKOe COBEPILICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHUE IIEHHOCTH TPYJ0JII00Us, HHTEPEC K pa3INuHbIM cepam
npodeCCUOHATIBHON JESATEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oynaymiel mnpodeccun W peanu3oBBIBATH COOCTBEHHBIE
KU3HEHHbIE IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4ecKoMy o0Opa3oBaHUIO U
€camM000pa30BaHUIO HA MPOTSHKEHNUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh JKOJOIMYECKOW KYJIbTYpbl, TOHHMAaHHE BIMAHUS COIMAIBHO-
HSKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPHUPOJHOM M COUMaIbHOM Cpeibl, OCO3HAHUE
r00aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOjieM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHus 3ajad B 00JacTU OKpY’KaloLeil cpe/pl, MiIaHUpOBaHUE
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI Il OKPYKAIOILEN CPE/Ibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKU M OOILIECTBEHHOW MPAaKTUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HaykHu Kak cdepbl
YeJI0BEUYECKON JESTENbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTHS LIUBUIIN3ALIUY,
OBJIQJICHHE SI3BIKOM MATEMAaTHKH U MaTEMaTH4YECKON KyJIbTYpOil KaK CpeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOEKTHYIO M UCCIIE0BATENBCKYIO AE€ATEIbHOCTh UHANBUIYaIbHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONpEICICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBI NpPH3HAK KIACCU(PUKALUK, OCHOBAHUSA [UIsI 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (HOPMYIHpPOBATh W MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPAUTEIbHBIC WU
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE M OOIIHME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpPEUHs B (pakTax,
JNAHHBIX, HAONIOJCHHMSIX W  YTBEPXKICHHMIX, TNpeajarartb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HUCIOJIB30BAHHWEM 3aKOHOB JIOTMKH, ICIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (MIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOMpaTh CHoco0 pemieHus YydeOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIILHO —BBIJICICHHBIX
KPUTEPHUEB).

ba3oBble ucciienoBare/ibcKue A1eicTBUSA:

MCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENNbHO (POPMYITHUPOBATH 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTD MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I11IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISITH JeDUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETa Ha BOMPOC U IS
pEIIeHUS 3aa9H;

BbIOUpaTh HWHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3NUYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUIeCcKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

O0menue:

BOCIIPUHUMATh U (DOPMYJIHPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMHM U LEISMHU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHMS B YCTHBIX M NHCHMEHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
pemraemMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA IIOMCK PELICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCHICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTANH |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUU.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HX pE3yJbTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAIJIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH HIPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3y/lbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYAIbHONU pabOTHl HpU
peleHMH y4eOHBIX 3a/1a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 00001aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IpyNHoOBBIX (opMax paboThl (00CyXkIeHHs, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenuss B 10 kiacce oOydaromuiics MOMYYHT CIEAYIOIIUE TPEeIMETHBIC
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amiredpa M Hadaja
MaTEMAaTHYECKOI0 aHAIIN3a;

Yucaa v BLIYUCTIEHUS

CBOOOIHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIepUOANYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIO, MHOXKECTBA PAIlMOHATBHBIX M JACHCTBUTEIHHBIX
qucell, MOAYJb AEHCTBUTEIBLHOTO YHUCIIA;

MPUMEHSATH IPOOU U MPOIEHTHI JIJIsl PEIICHUS TPUKIAAHBIX 3a/1a49 U3 PA3IUIHBIX OTpacieit
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUjIa OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3ynbTaTa BIUYUCICHUH;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEHb C IEJbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS PEIICHHS MPAKTUYeCKUX 3a7ad U
MPEJCTaBICHUS JAHHBIX;



CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PallMOHAILHBIM I10Ka3aTelIeM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JiorapudM dYHcaa, OECATUYHBIE M HATypajbHbIC
JorapudMmel;

CBOOOJTHO ONEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  HOHATHSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHUSI-CIIEICTBH, PABHOCHJIbHbIC HEPABEHCTBA,;

OPUMEHSTHh Pa3IMYHbIE METOJbl PELICHHS PALMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHHs] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHON, MHOTOWIEH C
HeabMU - KO3 QULIUEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJIeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ONEpUpOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHMH, MaTpulla,
ONpeAenuTeNb MaTpulbl 2 X 2 U €ro IreOMEeTPUYECKUH CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HHsl, IPUMEHATh ONpPEIeTUTENN A PelIeHUs
CUCTEMbI JIMHEWHBIX YpaBHEHUN, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIe10BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull U
onpeaenuTeNel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yIIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIIOJHATh [PEOOPa3OBaHUS  YMCIOBBIX  BBIPDAKEHUM, COAEpXKALIUX CTENEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapu(MoB i IpeoOpa3oBaHUsl  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOAHO  ONEpUpOBaTh  MOHATUSIMHM:  HMpPPALlMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIIBHBIX MEPEX00B
WJIM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOxoauMble (POPMYJIbI JIJIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe anreOpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaPUKH:

CBOOOJTHO OMEpUPOBATh MOHATUAMHU: (YHKIHS, CHOCOOBI 3aJaHus (YHKLIWHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOJHSITH 3JIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO OMNEpPUPOBATH IMOHATUSMU: O0JACTh OIpENeieHUs] U MHOXKECTBO 3HAUYECHUU
GbyHKLIMY, HYTU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEpPUPOBATH MOHATUSAMHU: YETHBIE M HEUYETHBIE (PYHKIMH, NEPUOAUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (DYHKIUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATUAMU: CTEMEHHass (YHKIMS C HATypaJbHBIM U LEJIBIM
noKasaresnemM, rpaQuk CTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOpHsI N-0ii CTETeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM MIOKa3aTeNIEM;

ONEpUPOBATh MOHATHAMM: JIMHEWHAas, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIMH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;



CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas U Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOIL30BaTh UX I'padUKy JUIsl pELLICHHs YPaBHEHUIA;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OINpPE/IEICHUE
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMEHTa;

UCTOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXy BEINYNHAMUY;

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHUYecKas M TeOMETpUYeCcKas MpOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIA POCT,
(dopMyIa CI0XHBIX IPOLIEHTOB, UMETh PEACTABICHNE O KOHCTAHTE,

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIBHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH HOHATHSAMH:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3aJaHUs
II0CJIEI0BATEbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apO’KJIEHUS] MaTEMAaTUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MallbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, NMPUMEHATh
CBOWCTBA HEMIPEPHIBHBIX (DYHKUWH ISl pEILICHHS 3a1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpass IMPOMU3BOJHBIE (YHKIIUH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEICHHS, YaCTHOTO M KOMIIO3ULUHU JIBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh T€OMETPUYECKUM U (GU3UUECKUI CMBICI IIPOU3BOJIHOM JUIsl peLieHHs 3a1ay.

MHosxecTBa U JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT JJIsl ONMCAHMS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELIEHUH 3a/1a4 U3 JPYTrUuX y4eOHBIX IPEAMETOB;

CBOOOJHO ONEpUpPOBaTh MOHSTUSIMU: OIpEAENeHUuEe, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCHIbHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJacce oOydaroImIMiCs MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3ynbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayana
MaTEMaTUYECKOTO aHAIIU3a»!

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBATH MMOHATUSAMH: HAaTypajdbHOE W 1EJ0€ YHCIO, MHOXECTBa
HAaTypaJbHBIX U LEJbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JeauMOoCTH Henblx uyncen, HOJ nu HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJibHbIE YKCIia
B Pa3JIMYHBIX NTO3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
quCell, MPEICTaBIATh KOMIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpUrOHOMETPUUECKO (opme,
BBITNOJHATH apu(METHUECKIE ONepaliy ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HEo0XouMble (POPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CHCTEMBI M CUCTEMBI-CIICACTBHS, HAXOAUTH PELICHUS CUCTEMBI U COBOKYITHOCTEN



paloHaTbHBIX, HPPAIMOHATBHBIX, TOKA3aTENbHBIX H JIOTApU(DMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemats palroHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJICPIKAIIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUIecKre METOIbI JUIsl PEIICHUS] YPABHCHUN M HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Jaud, HCCIIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MTOJYICHHBIN pE3yIIbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'EOMETPUUYECKHE O00pa3bl YypaBHEHMH U HEPABEHCTB HA KOOPJIMHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUCCKHUX (PYHKIIHIA,

NPUMEHSTh QYHKIUU AJIE MOJICTMPOBAHUS U UCCIIEIOBAHUS PeaTbHbBIX MPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajmM3a:

UCIIONIb30BaTh MPOU3ZBOJIHYIO JUIS HCCIeAOBaHUS (GYHKIMM HAa MOHOTOHHOCTh H
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIee U HAMMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOTO GOPMYJIIOH UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: ITEPBOOOpa3Has, ONpeeIEHHBIA HHTETPa, HAXOIUTh
nepBoOOpa3HbIe HIEMEHTAPHBIX (YHKIUA U BBIYUCIATH WHTErpan mo ¢opmyne Hprorona-
JleliOHMIA;

HAXOJIUTh IJIOMIAIU TUIOCKUX PUTYP U 0OBEMBI TEJ C TOMOIILI0 MHTETpaa;

MMETh MPEJCTaBICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUM HA MPUMEPE COCTABIICHUS
nudepeHInaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33[a4l, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHaJIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpruyeckue BoIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
HenpepsiBabie pynkuuu. [IponszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KIIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KoJsuuyecTBO 4acos DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
Tema ypoka
n/n yp Bcero KOHT%OHBHHe HpaRTﬁuqecxne U3y4eHus odpa3oBaTejibHbIE
padoThI padoThI pecypeb
M
1 HO)K@CTBO, OTIEpallMK HaJl MHOKECTBAMU 1 02.09.2024
U UX CBOMCTBA
2 Huarpammbl Ditnepa-Benna 1 03.09.2024
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO
3 p p 1 04.09.2024
armapara JiIs perieHus 3a1a4
Parnmonansabie yncina. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1 06.09.2024
OCCKOHEYHBIC TIEPUOAMYCCKHE IPOOH
Parnmonansabie yncina. OOBIKHOBEHHEIE U
5 JECSITUUHBIE TPOOH, TTPOLIEHTHI, 1 09.09.2024
OCCKOHEYHBIC TIEPHOANYSCKHE IPOOH
I1 €HeHne Ipooei OIICHTO
5 pUMEHEHHE IPOOCH U MTPOIIEHTOB JIJIs 1 10.09.2024
pelleHrs MPUKIAIHBIX 3a7a4
7 [Ipumenenue apobeii u NPOLEHTOB IS 1 11.09.2024
pelleHrs MPUKIAIHBIX 3a7a4
elcTBUTENLHEIE uncia. PanmonansHbIe U
g A 1 1 13.09.2024
WPPAIMOHATLHBIC YK CIIa
A eTHUEeCcKHe oIepa C
9 N 1 16.09.2024
EACTBUTEIBHBIMI YACIAMU
10 Mozu[ym, EHCTBUTEIHLHOrO YHUCIIA U €70 1 17.09.2024
CBOMCTBaA
[TpuOmKkEHHBIC BRIYUCIICHUS, TIPABHJIA
11 OKPYTJICHUS, PUKUJIKA U OLIEHKA 1 18.09.2024

pe3ynbTaTa BIYUCIEHUN




12

OCHOBHBIE METO/IbI PEIICHUS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

20.09.2024

13

OCHOBHBIE METO/IbI PEILICHUS LETBIX U
JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

23.09.2024

14

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JNPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

24.09.2024

15

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

25.09.2024

16
17

MHoro4IeHBI ¢ 1eIbIMA KO3 PUITUCHTAMH.

Teopema Buera
Pemienue cuctem JMHEHHBIX YpaBHEHUH

27.09.2024
30.09.2024

18

Pemenne cucrem JIMHENHBIX ypaBHEHUI

01.10.2024

19

20

21

Martpuia cCucTeMbl INHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUS

Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

02.10.2024

04.10.2024

07.10.2024

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

08.10.2024

23

24

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUN
KonTponbhas pabota: "PannonansHbie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JINHEMHBIX YpaBHEHUN"

09.10.2024

11.10.2024




DyHKIUA, CTTOCOOBI 3aaHus (PYHKITHH.

25 B3aumno obpatabie pyHkun. Kommosuius 14.10.2024
byHKIMHA

2 I'paduk pynkuuu. dnemeHTapHbIC } 15.10.2024
npeoOpa3oBanus rpaguKoB QyHKIMNA
OO6nacTp orpeeneHuss © MHOXKECTBO

27 3HaueHni GpyHkiuu. Hynu Gysakmmm. 16.10.2024
[TpoMexyTKu 3HaK TTOCTOSTHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

28 [lepuoanueckue pynkuuu. [IpomexyTku 18.10.2024
MOHOTOHHOCTH (DYHKITHH
MakcuMyMBbl U MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HaMeHbllIee 3HAYCHHE 21.10.2024
(GYHKIMU Ha TPOMEXKYTKE

30 HI/IHGE/IHaSI, KBaJIpaTU4yHas U IpoOHO- 99 10.2024
JTUHeHast QyHKIUU

31 DneMeHTapHOE UCCIIeIOBAHUE U } 93.10.2024
MOCTpOeHHE IpaUKOB ITHX (HYHKLIUN

30 DneMeHTapHOe HccieI0BaHne U } 25 10.2024
MOCTPOEHHE T'paUKOB ITUX DYHKIUN

33 CreneHsb ¢ 1eTBIM TMOKa3aTesneM. bruaom 05.11.2024
Hprotona

34 Crenens ¢ 1eTbIM MOKazaTeneM. bunom 06.11.2024
Herorona

35 CrenenHast GyHKIHS C HATYpALHBIM 1 08.11.2024
eNTbIM TToKa3atenieM. E€ cBoiicTBa u rpaduk

36 KOHTpOJ'II)Ha"SI pa6v0Ta: CTCHCHH%}'SI 11.11.2024
¢ynkuus. E€ cBoiicTBa u rpaduk

37 ApudpmMeTHIecKuii KOpeHb HATypalbHOMH 12.11.2024
CTEIIEHH U ero CBOICTBa

38 ApudmeTnueckuii KOpeHb HaTypaIbHOU 13.11.2024

CTEIIEHU U €T0 CBOMCTBA




39

40

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKalluX CTENEeHU U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUM,
coJiepKallMX CTEIEHU U KOPHU

15.11.2024

18.11.2024

41

42

43

44

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKallluX CTENEeHU U KOPHU

Wppanmonansuble ypaBHeHUs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

WppanumonansHeie ypaBHeHUsA. OCHOBHbIE
METO/Ibl pEeIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH

19.11.2024

20.11.2024

22.11.2024

25.11.2024

45

46

PaBHOCHIIBHBIE TIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELICHUN
UPPAaLMOHAIBHBIX YPaBHEHUI

26.11.2024

27.11.2024

47

48

PaBHOCHUIIBHBIE TIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
UPPaLMOHAIBHBIX YPaBHEHUI

29.11.2024

02.12.2024

49

50

o1

CoiicTBa ¥ rpa@ K KOpHS N-O CTENeHU
Kak (pyHKIIMM 0OpaTHOM CTENeHH ¢
HaTYpaJbHBIM ITOKa3aTeIeM

CBoiicTBa u rpaduk KOpHS N-0if cTeneHn
KaK (YHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTeleM

KonTponbnas padora: "CsoiicTBa u rpaduk
KOpHs N-ou creneHu. MppanvoHanbHbIe
ypaBHEeHUs"

03.12.2024

04.12.2024

06.12.2024




CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U

52 .. 1 09.12.2024
e€ cBoiicTBa

53 QTenteL C pallMOHAJILHBIM [TOKa3aTeIeM U 1 10.12.2024
e€ cBolicTBa

54 C:[el'leljb C pallMOHAJILHBIM [TOKa3aTeIeM U 1 11.12.2024
e€ cBoiicTBa

55 [TokasarenpHas pyHKIHS, €€ CBOWCTBA U 1 13.12.2024
rpaduk

56 Hcnons3oBanue rpajl)m(a byHKIIUY A5 1 16.12.2024
pelIeHUsT ypaBHEHUH

57 Hcnons3oBanue rpajl)m(a byHKIIUY A5 1 17.12.2024
pelIeHUsT ypaBHEHUH
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 18.12.2024
YpaBHEHUU
[TokazaTenpHbie ypaBHeHUsA. OCHOBHBIE

59 METO/bI PEIICHHS TOKA3aTENbHbIX 1 20.12.2024
YpaBHEHUI
[TokazaTenbpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/bI PEIICHHS TOKA3aTENbHbIX 1 23.12.2024
YpaBHEHUU

61 KonTponpHas pabora: HOKa3aTeanay;'1 1 94.12.2024
¢dyskus. [Toka3aTenbHbIC ypaBHCHUS

62 Jlorapudwm gucna. CBoiicTBa orapudma 1 25.12.2024

63 Jlorapudwm gucna. CBoiicTBa orapudma 1 27.12.2024

64 Jlorapudwm yucna. CoiicTsa jorapudpma 1 10.01.2025

65 JlecsTHuHBIE U HATYpAJTbHBIC JTOTapU(PMBbI 1 13.01.2025

66 JlecsTUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1 14.01.2025

67 [TpeoOpazoBaHUe BEIPAKESHHH, COTIEPIKANTIX 1 15.01.2025

norapupmbl




[Ipeobpa3oBaHue BbIpaKeHH, COIEepPIKALTUX

68 17.01.2025
sorapupmbl

69 [IpeoOpa3oBanue BEIpaXKEHUN, COACPIKAIINX 90.01.2025
sorapu@msl

70 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 91.01.2025
rpadux

71 Jlorapudmudeckas GpyHkmus, e€ cBoWcTBa U 99 01.2025
rpaduk

79 Hcnons3oBanue Fpajl)I/IKa byHKIIUY A5 94 01.2025
pelIeHUsT ypaBHEHUH

73 Hcnons3oBanue Fpajl)I/IKa byHKIIUY A5 97 01.2025
pelIeHUsT ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

74 METO/IbI PEIICHHS JIOTApUPMUUECKUX 28.01.2025
YpaBHEHUU
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE

75 METObI pelIeHus JIorapuPMUIECKUX 29.01.2025
YpaBHEHUU
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE

76 METO/bI pelIeHus JIorapuMUIECKUX 31.01.2025
YpaBHEHUI

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pemieHnu 03.02.2025
norapu(MUYECKUX ypaBHEHUI

78 PaBHOCHIIBHBIE TTEPEXO/IBHI B pemieHnu 04.02.2025
norapuMUYECKUX ypaBHEHUI

79 KonTponpHas padora: HorapmpMquCKa:I 05.02.2025
¢bynknus. Jlorapudmudeckne ypaBHEHHUS

80 CunHyc, KOCHHYC, TAHT€HC M KOTaHTEHC 07.02.2025
YHCIIOBOTO apryMEeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC 10.02.2025

YHCJIOBOTO apryMeHTa




ApKCcHHYC, apKKOCUHYC U apKTaHI€HC

82 1 11.02.2025
YHCIIOBOTO apryMEHTa
83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1 12 02.2025
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
84 onpe/ieJICHUE TPUTOHOMETPUUECKHUX 1 14.02.2025
(GyHKIWH 9MCIOBOTO apryMEeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,
85 onpeeIeHue TPUTOHOMETPUUECKHUX 1 17.02.2025
(GYHKIHH YMCIIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 18.02.2025
87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 19.02.2025
88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 21.02.2025
89 OCHOBHbBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1 25.02.2025
90 Hpeo6pa30vBaHI/1e TPUTOHOMETPUUYECKHUX 1 26.02.2025
BBIpOKEHU I
91 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1 28.02.2025
BbIpQ)KEHU I
92 Hpeo6pa30vBaHHe TPUTOHOMETPUIECKUX 1 03.03.2025
BBIpQ)KEHU I
93 Hpeo6pa30j3aHHe TPUTOHOMETPUYECKHUX 1 04.03.2025
BBIpOKEHU I
94 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 1 05.03.2025
95 Pemenue TpuroHOMETpUYECKUX YpaBHEHUM 1 07.03.2025
96 Pemenue TpuroHOMETpUYECKUX YpaBHEHUM 1 10.03.2025
97 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1 11.03.2025
98 Peniennie TpUroHOMETPUUECKUX YPaBHEHUI 1 12.03.2025
99 Pemenne TpUroHOMETpUYECKUX ypaBHEHUI 1 14.03.2025
100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1 17.03.2025




KonTponbHas pabora:

101 "TpPUrOHOMETPUUYECKUE BBIPAKEHUS U 18.03.2025
TPUTOHOMETPUUYECKUE YpaBHEHUS "
[TocnemoBarenbHOCTH, CIIOCOOBI 3aaHUS

102 nocjenoBarenbHoOCTe. MeTos 19.03.2025
MaTeMaTHYECKON WHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. VicTopus aHanm3a 21.03.2025
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckast Iporpeccus 01.04.2025

105 I'eomerpuueckas nporpeccus 02.04.2025

106 BeckoneuHo yObIBaromasi reOMeTpUIecKast 04.04.2025
porpeccus

107 Cymma 6eCKOHC:IHO yObIBaromiei 07.04.2025
Te€OMETPHUECKON IPOTPECCUU

108 JIMHEWHBIN ¥ SKCITOHEHITMAITBHBIN POCT. 08.04.2025
Yucno e. Popmyiia CIOKHBIX MPOLIEHTOB

109 JIuHeNWHBIN U SKCITOHEHIMATIBHBIN POCT. 09.04.2025
Yucno e. DopMyrna CIOKHBIX TPOLEHTOB

110 Vcnonp30BaHue POTPECCHH IS PEIICHUS 11.04.2025
pealbHBIX 3a/1a4 MPUKJIAIHOTO XapaKTepa

111 'I‘<0HTpOJ'II)Ha$[ pabora: ) 14.04.2025

[TocnenoBaTeabHOCTH U MPOTPECCHH

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 15.04.2025

113 Touka paspeIBa. AcuUMIITOTHI TpaUKOB 16.04.2025
byHKIHIT

114 CpoiicTBa (hyHKIINH HETIPEPHIBHBIX HA 18.04.2025
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA 91.04.2025
OTpe3Ke

116 MeTtoa HHTEPBAIOB TSI PEIICHHSI 99 04.2025

HEPABEHCTB




MeTO,I[ HWHTEPBAJIOB JIAA pCHICHUSA

117 1 23.04.2025
HEPaBEHCTB

118 MeTtoa HHTEPBAJIOB JUISI PEILICHHS 1 95 04.2025
HEPaBEHCTB

119 HpI/IMerHI/Ie CBOWCTB HETIPEPBIBHBIX 1 28.04.2025
(GyHKUIMN 1715 pelieHus 3a1a4

120 HpHMeHieHHe CBOWCTB HETIPEPBIBHBIX 1 29.04.2025
(GYHKIUN 715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 1 30.04.2025

122 OnpeneneHHf, TEOMETPUUYECKHUI CMBICT 1 02.05.2025
MIPOU3BO/IHOM

193 OnpeneneHHft, (U3NIECKUI CMBICTT 1 05.05.2025
MTPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1 06.05.2025
byHKIIUU

195 VYpaBHeHHEe KacaTeIbHOU K TpaduKy 1 07.05.2025
byHKIMHA

126 [Ipon3BoIHBIE AIEMEHTAPHBIX (PYHKIIMHA 1 12.05.2025

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1 13.05.2025

198 ITpou3BosHas CyMMBI, [pOM3BE/ICHNS, 1 14.05.2025
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIUH

129 [Tpou3BomHas CyMMBEI, MpOU3BEACHN, 1 16.05.2025
YaCTHOT'O U KOMITO3UIIMU QYHKIUH

130 [Tpou3BoHas CyMMBI, HpOH3BE/ICHHS, 1 19.05.2025
9aCTHOTO ¥ KOMITO3UIIMH (QYHKIIAN

131 KontpomnsHas pabdora: "[IponszBognas” 1 20.05.2025

132 HOBTOPC?HC, O6O6LI.[EYE'HI/IC, cucTeMaTu3anus 1 21 05.2025
3HaHuii: "YpaBHEHUS

133 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1 23.05.2025

3HaHui: "Oynkun"




134 Hrorosas koHTposbHas paboTa 1 1 26.05.2025
135 Hroroas koHTposbHas paboTa 1 1 27.05.2025
136 HOBTOPCHI/IC, 000011IeHHEe, CHCTEMATH3AIIHAS 1 28.05.2025
3HAHUU
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne nNpou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IprMeHeHne npou3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne npon3BOIHON K
UCCIeIOBaHHIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IprMeHeHne nNpon3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprmeHeHne nporu3BOIHON K
MCCIIEIOBaHMIO (QYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Bcero

KoauuyecTBO 4acoB

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3y4eHust

02.09.2024

03.09.2024

04.09.2024

06.09.2024

09.09.2024

10.09.2024

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON
(GYHKLUHU Ha OTpe3Ke

11.09.2024

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON
(GyHKLIUHU Ha OTpe3Ke

13.09.2024




Haxoxnenue HaubombIiero u
HAaMMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
GyHKIIMN Ha OTpe3Ke

16.09.2024

10

Haxoxnenue HaubobIiero u
HAaMMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHOM
GyHKIIMN Ha OTpe3Ke

17.09.2024

11

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIINM Ha OTpe3Ke

18.09.2024

12

Haxoxxnenue HanOobIIero u
HAaUMEHBIIIEr0 3HAUYEHUS HENPEPbIBHOM
(GYHKLUU Ha OTpe3Ke

20.09.2024

13

[IpumMeHeHue MPOU3BOTHOM JIJIst
HAXOJKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

23.09.2024

14

15

[Ipumenenre npou3BOIHON IS
HAaXO0’JICHUS HAWJIY4YLIEro perieHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenre npou3BOIHOM IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (POPMYIION WITH
rpaduKom

24.09.2024

25.09.2024

16

17
18
19

IIprmeHeHre nporu3BOIHOMN ISt
ONpEAEIICHU CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHor0 GOpMYIIOi UITH
rpaduxom

Kommozurust ¢hyHKImii

Kommozurust ¢hyHKImii

Komnozunus ¢hyHkImit

27.09.2024

30.09.2024
01.10.2024
02.10.2024

20

I'eomeTpuueckue oOpa3sl ypaBHEHHI Ha
KOOPJAMHATHOM IIOCKOCTH

04.10.2024




['eomeTpryeckue 0Opa3bl ypaBHEHUN Ha

21 . 07.10.2024
KOOPJMHATHOM MJIIOCKOCTH

29 KOHTpOJELHasI pabora: I/ICCJICIIOBaI‘{'IV/'Ie 08.10.2024
(GYHKIHHI ¢ TOMOIIBIO TPOU3BOTHON

23 [TepBooOpazHas, 0CHOBHOE CBOHCTBO 09 10.2024
epBOOOPA3HBIX

o [lepBooOpa3HbIe FeMEHTAPHBIX (PYHKITHIA. 11.10.2024
[TpaBuiia Hax 0k I€HUs IEPBOOOPA3HBIX

o5 [TepBooOpazHbIe 37eMEHTAPHBIX (YHKITHIA. 14,10 2024
[IpaBuna Hax0XIEHHSI TEPBOOOPA3HBIX

26 WNHurerpan. I'eoMeTpruieCcKuii CMBICI 15.10.2024
UHTETrpaa

97 Brraucnenune ONPEAENEHHOrO HHTErpaa 16.10.2024
o popmyne Hetotona-Jleli6uuia

28 Boruncnenue ONpEENEHHOr0 HHTErpaa 18.10.2024
1o opmyne HeroTona-JleliOHuIa

29 HpHMCHGFH@ WHTETpaja Ui HaXOXKICHUS 91.10.2024
IoIaAeH MIOCKuX GUryp

30 HpH}weHeHHe UHTErpaia il HaXO0KJICHUs 99 10.2024
00BEMOB reOMETPUYECKHX TEI

31 HpI/IMepLIUpeI_HeHI/II/I TG epeHIaTbHbIX 93.10.2024
ypaBHEHHI

30 HpI/IMepvaemeHHH nuddepeHIHaTbHBIX 25 10.2024
ypaBHEHUU
MareMaTHuecKoe MOJICIIUPOBAHUE

33 PEATBHBIX MPOIECCOB C MTOMOIIBIO 05.11.2024
TuddepeHIMaIbHbIX ypaBHEHUN

34 KOHTpOJ‘IE','HaSI pabora: "[lepBooOpa3Has u 06.11.2024
HUHTETpal
Tpuronomerpudeckne GyHKIINHU, HX

35 CBOICTBa U TpaduKH 08.11.2024




36

37

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U rpaduKu

11.11.2024

12.11.2024

38

39

Tpuronomerpuueckue GYHKIHH, HX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa M rpaduKu

13.11.2024

15.11.2024

40

OT60p KOpHEH TPUTOHOMETPHUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

18.11.2024

41

42

43

44

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHI C IIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYIECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemienne TpuroHOMeTpU4ECKUX
HEPABEHCTB

19.11.2024

20.11.2024

22.11.2024

25.11.2024

45

46

47

Pemenue TpuronomeTpuyeckux
HEPaBEHCTB

Peuienne TpUroHOMETpUYECKUX
HEPaBEHCTB
Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

26.11.2024

27.11.2024

29.11.2024

48

KonTtponsnas padora: "I'paduku
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tpuronomerpuyeckue HepaBeHCTBA"

02.12.2024




OCHOBHBIE MCTOBI pCHICHUSA

49 03.12.2024
MOKA3aTeIbHBIX HEPABESHCTB

50 OCHOBHBIE METOJIBI PEIICHUS 04.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS 06.12.2024
MOKA3aTeIbHBIX HEPABESHCTB

59 OCHOBHBIE METOJIBI PEIICHUS 09.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 10.12.2024
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIICHUS 11.12.2024
norapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS 13.12.2024
Jorapu(p)MUUECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI pEIICHUS 16.12.2024
norapu(pMUUECKIX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS 17.12.2024
UPpaIMOHATILHBIX HEPABEHCTB

58 OcCHOBHBIE METOIBI PEIICHUS 18.12.2024
UPPAIMOHATILHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS 20.12.2024
UPPAIMOHATILHBIX HEPABCHCTB

60 OCHOBHBIE METOJIBI PEIICHUS 93.12.2024
UPpAIMOHATILHBIX HEPABEHCTB

61 I'paduueckue meTobl pemeljﬂﬂ 94.12.2024
HUPPAIMOHATBHBIX YPABHCHHMA

62 ['padmaeckue MeTo bl peme}vms[ 25 12,2024
UPPAIMOHATILHBIX YPaBHEHHMA

63 I'paduueckue meTobl peU{eHHﬂ 97 12.2024
MOKA3aTeIbHBIX YPaBHEHUN

64 ['padpuaeckue MeTombI pemIeHust 10.01.2025

MOKa3aTCJIbHBIX HCPABCHCTB




65

66

['paduueckue METOIbI peIICHUS
norapu(pMHUECKUX YpaBHEHHMA
I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUECKUX HEPABEHCTB

13.01.2025

14.01.2025

67

68

69

70

['paduueckue METOIbI peIICHUS
norapupMHUECKUX HEPABEHCTB

I'paduueckue MeTo Bl pemeHus
MOKa3aTeJIbHBIX U JIOTapU(YMUICCKUX
ypaBHEHUI

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHU I

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

15.01.2025

17.01.2025

20.01.2025

21.01.2025

71

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

22.01.2025

72

KonrtponsHas pabora: "HppanuoHaibHele,
MoKa3aTeNbHbIe U JJorapupMuueckme
HepaBeHcTBa"

24.01.2025

73

KommnnekcHsble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIIJIEKCHOT'O YnCiIa

27.01.2025

74

KomnuiekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUecKas (HOpMBI 3aITUCU
KOMIIJIEKCHOT'O YnCiIa

28.01.2025

75

ApudmeTnueckue ornepanuu c
KOMIUIEKCHBIMU YK CIIaMU

29.01.2025

76

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

31.01.2025




I/I306pa}KeHI/IC KOMIIJICKCHBIX YHCCJI Ha

77 . 1 03.02.2025
KOOPJMHATHOM TIOCKOCTH

78 I/I306pa)K€HI/I€UKOMHJIeKCHLIX qrces Ha 1 04.02.2025
KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun 1 05.02.2025
13 KOMIUIEKCHOTO YHCJIa

80 ®opmyna Myaspa. KopHu N-oii crenexnu 1 07.02.2025
U3 KOMIUIEKCHOTO YHCIIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX 1 10.02.2025
3a/1a4y

82 KOHTp"OJIBHaSI pabora: "KomruiekcHbie 1 11.02.2025
yucna

83 HarypanbHble u enbie yrcna 1 12.02.2025

84 HarypanbHble u nenbie yrcna 1 14.02.2025

85 [TpumeHeHre TpU3HAKOB IETUMOCTH 1 17.02.2025
IEJTBIX YUCEeIT

86 [TpumeHeHre TPU3HAKOB JICTUMOCTH 1 18.02.2025
IENBIX YUCel
[TpuMmeHeHre TpU3HAKOB IETUMOCTH

87 nensix uncen: HO u HOK 1 19.02.2025
[TpuMmeHeHre MpU3HAKOB IETUMOCTH

88 nensix yrcen: HOJl n HOK 1 21.02.2025

89 [TpuMeHeHne TPU3HAKOB JICTTHMOCTH 1 95 02.2025
ENBIX YUCEI: OCTATKH M0 MOAYITIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH 1 26.02.2025
HEJIBIX YHCEJI: OCTATKH 11O MOJTYITIO
[TpruMeHeHre TPU3HAKOB JICTTHMOCTH

91 LEeJbIX YKcell: anroput™ EBkinna ais 1 28.02.2025
pENICHHS 3a/1a9 B IEJIBIX YHCIax

92 KonTtponbnas pabota: "Teopust menbix 1 03.03.2025

yucen"”




93

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

04.03.2025

05.03.2025

95

96

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
YpaBHEHUN

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEW UppaliOHAIbHBIX
ypaBHEHUI

07.03.2025

10.03.2025

97

98

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
yYpaBHEHUU

OcHOBHBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEMN NOKA3aTEIbHBIX
ypaBHEHU I

OCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUuecKux
yYpaBHEHUHU

11.03.2025

12.03.2025

14.03.2025

100

OcHOBHEBIE MCTOABI pCHICHUA CUCTEM U
COBOKYITHOCTEH JTIOTapu(PMUUECKUX
ypaBHEHUU

17.03.2025

101

[IpumeHeHne cucTeM K peLIEHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
YKU3HU, MTHTEPIIPETaLUs OTy4YEeHHBIX
pe3yJIbTaToOB

18.03.2025




102

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13
pa3anyYHbIX 00JacTel HayKH U pealibHOM
JKU3HU, HHTEPIIPETAIUs TOJTYYSeHHBIX
pe3yJIbTaTOB

19.03.2025

103

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 U 3aj]1a4 U3
pa3IMyYHbIX 00JacTel HayKH U pealibHOI
JKU3HHU, MHTEPIIPETAIUS TTOJTYYSCHHBIX
pe3yNIbTaTOB

21.03.2025

104

105

KonTponbnas padota: "Cucremsl
palroHaIBHBIX, UPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
ypaBHEHUI"

PannonanbHble ypaBHEHUSI €
napaMeTpamu

01.04.2025

02.04.2025

106
107

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanonanbHbBIE CUCTEMBI C napameTpaMmmu

04.04.2025
07.04.2025

108

109

HppaunvoHanbHbIE YpaBHEHHUS,
HEPABEHCTBA ¢ IIapaMeTPAMHU
HppanuonaibHbie CHCTEMBI C
napameTpamu

08.04.2025

09.04.2025

110

111

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C ImapaMeTpaMu

[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

11.04.2025

14.04.2025

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamu

15.04.2025

16.04.2025

114

TpuroHomeTpruuecKue ypaBHEHHUS C
napaMeTpamu

18.04.2025




115

116

TpuroHomeTpruuecKkue HEPABEHCTBA C
napaMeTpamu

TpUroHOMeTpUYECKNE CUCTEMBI C
napameTpamu

21.04.2025

22.04.2025

117

118

[TocTpoenue u ncciaeaoBaHUE
MaTeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

IToctpoenue u uccnegoBaHue
MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX

CUTYyalMi C IOMOULIBIO CUCTEM YPABHEHUN

C mapamMeTpaMu

23.04.2025

25.04.2025

119

120

121

HOCTpOGHI/Ie U UCCIICAOBAHUC
MaTEMaTHYICCKUX MOIIGJIGI;'I PCAIBHBIX

CI/ITyaI_[I/Iﬁ C IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C ImapaMeTpaMu
KonrtponbHas pabora: "3agauu c
napamerpamu”

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHui: "YpaBHeHus"

28.04.2025

29.04.2025

30.04.2025

122

123

124

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHui: "Ypapuenus"
[ToBTOpenue, 0600IIEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUN"

[ToBTOpenme, 0600IIEHNE,
cucremarusanus 3Hanuil: "HepaBencraa"

02.05.2025

05.05.2025

06.05.2025

125

126

[ToBTOpeHnue, 06001IEHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenme, 0600IIEHNE,
cucremarusanus 3Hanuii: "HepaBencraa"

07.05.2025

12.05.2025




[ToBTOpEeHme, 0600IICHNE,

127 cucremarusanus 3Hanuil: "[IponsBoaHas u 1 13.05.2025
e€ npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,

128 cucremarusauus 3HaHuii: "IIponsBogHas u 1 14.05.2025
e€ npuMeHeHue"
[ToBTOpEeHmE, 0600IICHNE,

129 cucremarusauus 3Hanuii: "[IpousBogHas u 1 16.05.2025
e€ npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,

130 cucreMaruzanus 3Hanuii: "MHrerpai u ero 1 19.05.2025
npuMeHeHue"

131 [ToBTOpEHHE, O606H16HI:I€," . 1 20.05.2025
cUCTeMaTH3aIys 3HaHui: "OyHKIIH

139 [ToBTOpEHHE, O606H16HI:I€," ) 1 21 05.2025
cUCTeMaTH3aIus 3HaHui: "OyHKIIH

133 [ToBTOpeHwue, 0606H1eH1/vIe," ) 1 23.05.2025
cucTeMaru3aius 3HaHui: "OyHKIun

134 HToroBast KOHTpOJIbHAs paboTa 1 1 26.05.2025

135 HToroBast KOHTpOJbHAs paboTa 1 1 27.05.2025

136 [ToBTOpEHwMe, O606IJ_I€HI§6, 1 28.05.2025
CUCTEMAaTH3AIHSI 3HAHHIMA

OBIIEE KOJIMYECTBO YACOB I1O0 136 10

[TPOT'PAMME







YUYEBHO-METO/JUYECKOE OBECIEYUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUIS YUEHUKA

1. MaremaTuka: anrebpa ¥ Hauyajga MaTeMaTHYEeCKOro aHaiu3a, reomerpus. Anrebpa u
Hayaja MaremaTuueckoro asanmu3a. 10 kmacc. YyeOHUK ans 001meoOpa3zoBaTeNbHBIX
opranm3anuii (6a30BbIii U yriyoneHHwld ypoBHH). B 2 4. Y. 1 / A.I. Mopakosuu,
I1.B. Cemenos. — 10-e uzn., crep. — M.: Muemo3una, 2021. — 455 c.: ui.

2. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYEeCKOro aHaiu3a, reomerpus. Anrebpa u
Hayajla MaremaTudeckoro anammsa. 10 kmacc. YuyeOHUK Anisg 0011eoOpa3oBaTEIbHBIX
opranu3zanuii (0a30BbIid U yriuyOneHHsnid ypoBuu). B 2 u. Y. 2 / [A.I'. Mopakosu4 u 1p.];
non pea. A.I'. Mopakosuva. — 10-e uzn., ctep. — M.: Maemo3una, 2021. — 351 c.: .

3. Mopakouu A.I'., CemenoB I1.B. Martemaruka. AnreOpa ¥ Haudajga MaTeMaTUYECKOTO
ananuza. ['eomerpus. 10-11 xknaccel. ba3oBwiii ypoBeHb. KommiekT B 2 4acTsx.

Mmuemo3suna, 2022

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. AT. Mopakosuu, I[1.B. CemenoB: Anrebpa M Hadajga MaTeMaTH4YeCKOrO aHaJIU3a.
11 «kmacc. Mertonuueckoe mocodue st yuutens YMK Anrebpa u  Hauana
Matematuueckoro aHanmsza. 11 xmacc. Mopakosuu A.I'. u ap. ba3oBeiil U yriyOieHHBIH
ypoBHU (MHeMo031Ha)

2. JI.A. Anekcanapoa. CamocTosATeNbHbIE U KOHTPOJIbHBIE paboThl Mo anredpe. 10 kmace /
nox pen. A.I'. Mopakosuua. Maemo3uHa, 2011

3. JLO. Jlenumennua. Auyrebpa W Hauanma mareMatudeckoro anamms3a. 10-11 xmaccer:
TEMATUYECKHUE TECTHI U 3a4eThl. MHeMo3uHa, 2006

4. ATI. MopakoBuu. Anrebpa M Hayasa Maremaruyeckoro asammsza. 10-11 kiaccsl.

Metoanueckoe nocobue i yuuresns. Maemo3una, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. https://resh/edu.ru

2. https://mathb-ege.sdamagia.ru/
3. https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97EOBGEE7DC
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