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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa M Hayajga MaTeMaTHYECKOTO AaHajiu3a» SBISETCA OIHUM W3
Hau0oJiee 3HaYUMBIX B IIPOrpaMMe CPEAHEro o01iero oopazoBaHusl, IOCKOJIbKY, C OJHOM CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTAIbHYIO 0a3y sl U3y4EHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Jpyroil CTOpoHbl, (POPMHUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIICHHE OOYYaroLIMXCs HA YPOBHE,
HEOOXOIMMOM JIJIsl OCBOCHHSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIOBECHOCTH U JIPYTUX
JUCLMIUIMH. B paMkax naHHOro y4yeOHOro kypca oOydaromuecs OBJIAJEBAIOT YHHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOI HayKH, KOTOpas (OpMyIUpyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOH (opme.

VYuebHbIil Kypc anreOpbl M Hadajl MaTeMaTHMYECKOrO aHalM3a 3aKiIaJblBaeT OCHOBY [UIf
YCIICIIHOTO OBJIA/ICHUS 3aKOHAMH (PU3UKH, XUMHUH, OUOJIOTUH, TIOHUMAHUSI OCHOBHBIX TECHICHIIUI
pa3sBUTHSI SKOHOMUKHM U OOILIECTBEHHOW J>KU3HHU, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
UQPPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIB30BATh MX IS JAbHEHIIETO
0o0pa3oBaHus M B IMOBCEIHEBHON U3HU. B TO ke BpeMs oBiajeHHe aOCTPAKTHBIMHU U JIOTHUECKHU
CTPOTUMH KOHCTPYKIHUSMH anreOpbl ¥ MaTeMaTHYeCKOTO aHajh3a Pa3BHUBACT YMEHHE HAXOIHUTh
3aKOHOMEPHOCTH, 000CHOBBIBaTh UCTUHHOCTb, JOKA3bIBaTh YTBEPKIEHHS C IOMOIIBIO HHAYKLIUU U
paccyxaaTh JAEAYKTHBHO, HCIOJB30BaTh OOOOIIEHME M KOHKPETH3alWIo, a0CTparupoBaHHE W
aHaJIoruto, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone wusyueHus yueOHOro kypca «Anredpa M Hayajza MaT€MaTHYECKOTO aHaIM3a»
oOyyaroliyecsi IOJIy4yalOT HOBBIM ONBIT pEIHICHUS MPHUKIAJHBIX 3a7ady, CaMOCTOATEIBHOTO
MOCTPOCHHUS MAaTeMaTHYeCKUX MOJEeH peaJbHBIX CUTYalMid, WHTEPIPETAlUU TOITYICHHBIX
pELICHUH, 3HAKOMATCA C MPUMEpPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B INpHUpOJe, HayKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATUIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHbIE Kypc 007a7aeT 3HAUYUTENBHBIM BOCIUTATEIbHBIM IMOTEHLUMAIOM, KOTOPBIH
peanu3yercsi Kak uepe3 Y4eOHbII Marepuan, CHocoOCTBYIOHNIMHA (OpMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUS, TaK U Yepe3 CHelUPUKY yueOHOU AesITeNbHOCTH, TpeOyIolel Npoa0IKUTENbHON
KOHIIEHTPALlMi BHUMAaHUS, CAMOCTOSTENbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MOJIy4EHHBIN
pe3yabTar.

B ocHoBe MeTonuku oOydeHHs anreOpe M HadajlaM MaTeMaTH4YeCKOro aHaiu3a JIeKUT
NeSITeTbHOCTHBIN MMPUHIUT 00YYEHUSI.

B ctpykrype yueOHOro kypca «Airedbpa M Hadajla MaTeMAaTUYECKOTO aHAJIM3a» BbIJIEJIEHBI
CIIEAYIOIINE COJICPIKATEIbHO-METOMUECKUEe JMHUU: «Uncna ©u BeMHCICHHUS», «DYHKIUU U
rpa¢ukny», «YpaBHEHUs M HepaBeHCTBa», «Hauama MaTemarmueckoro aHanusa», «MHOXeCTBa U
JoruKa». Bce OCHOBHBIE COEPIKATENbHO-METOIMUECKUE JIMHUN M3Y4YaroTCs Ha MPOTSDKEHUH JIBYX
JeT o0y4eHHUs Ha YpOBHE CpeJHero oO0Iero oopa3zoBaHHUs, €CTECTBEHHO JOMOJHAL APYr Apyra u
MIOCTETICHHO HACHIMAsCh HOBBIMH TEeMaMH W pas3aenamu. JlaHHBIH y4eOHBIH Kypc SBISETCS
UHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe CcojepKaHWe HECKOJbKMX MaTeMaTHYeCKUX
TMCIIATUTAH, TaKUX Kak aiaredpa, TPUTOHOMETpHS, MAaTeMaTHYECKHWH aHallu3, TEOPHS MHOMXKECTB,
MaTeMaTHueckas Joruka u apyrue. Ilo mepe Toro kak oOywaromuecsi OBJaJeBalOT Bc€ Ooiee
MIUPOKMM  MaTeMaTHYeCKUM  amnmapaToM, Yy HHX I[IOCIeNOBaTelIbHO  (OpMHUpYETCs U
COBEpPILEHCTBYETCS YMEHHME CTPOMTh MAaTEeMaTHUYECKYI0 MOJETb PEalbHOM CHUTYyalluH, MPUMEHSThH
3HaHWS, TONYYCHHbIE TPH W3YYEeHHH Yy4eOHOTO Kypca, [UIsl pPEIIeHHs CaMOCTOSATENBHO
copMyITHPOBAHHONW MaTeMaTHUECKON 3aj1auH, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopnepxaTenpHO-MeTOANYECKAsl TMHUSA «Huclia ¥ BBIYUCIEHUS» 3aBepliaeT (pOpMHUpPOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JICHCTBUTENBHBIX YMCEN, KOTOPOE OBUIO HayaTo Ha yPOBHE OCHOBHOTO
obmero obpazoBanusa. Ha ypoBHe cpemnero obmero oOpa3oBaHHs 0c000€ BHUMaHUE YACISCTCS
(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMMX B ceOs MCIOIb30BaHHUE
pasinyHbIX (OpM 3amUCH 4YKCIa, YMEHUE JeJaTh HPUKHUIKY, BBINOIHATE HPUOIMKEHHBIE
BBIYUCIICHUS], OI[CHMBATh YHCJIOBBIC BBIPAXKEHMs, paboTaTh ¢ MaTEeMaTHYECKUMH KOHCTAHTaMH.
3HaKOMbIE O0YYaIOIIMMCSI MHOKECTBA HATypalbHbIX, LEJbIX, PALIMOHAIBHBIX U JI€HCTBUTENBHBIX
YUCeN JIOTIOJIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHCENI. B KakIoM M3 3THX MHOXECTB
paccMaTpUBAIOTCS CBONMCTBEHHbIE €My clelu(pUYecKrue 3afauyd M OIlepaluu: JeJCHHE HaIelo,



ONEPUPOBAHUE OCTATKAMU HA MHOXECTBE LEJIBIX 4YHCEN, OCOObIe CBOMCTBA pPAlMOHANBHBIX U
UpPPaMOHATBHBIX YHCeN, apu(pMETUYECKHE ONEpalluy, a TaKKe M3BJICUCHUE KOPHS HATypaIbHON
CTEIICHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biaaromaps mocienoBareabHOMY pacIlIMPEHUIO KpyTa
HCIIOJIB3YEMBIX YHCEIl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX IIPUMEHEHHUs JUIsl PELICHUS Pa3JIMYHbIX
3a7a4 (popMUpYeTCs NIPECTaBICHUE O €IUHCTBE MAaTeMaTUKH KaK HAyKd M €€ poJM B MOCTPOECHUU
MoJIeNiell pealbHOTO MUPA, ITUPOKO UCIIOIB3YIOTCSl 0000IIEeHIE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATM3YETCs Ha NPOTSKEHUM BCEro OOydeHHs Ha
YPOBHE CpeaHero oomero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm pasaene [Iporpammsl
IPEIYCMOTPEHO pEIlIeHHEe COOTBETCTBYIOIIMX 3ajad. B pesynbrare oOydwarommecs: OBJIaJeBalOT
pa3sIMYHBIMM ~ METOJAMH  DPELIEHUS  PALUOHAIBHBIX, HMPPALMOHAIbHBIX, IIOKA3aTENbHBbIX,
JOTapu(PMHUUECKUX M TPUTOHOMETPUUECKUX ypPaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXe 3ajad,
comepkamux napaMerpsl. [lonmydeHHbIE yMEHHS WIMPOKO MCHOJIB3YKOTCS IIPU HCCICIOBAaHUU
(GYHKIMI ¢ MOMOLIBIO NMPOU3BOIHOM, NpU PELICHUH NPUKIATHBIX 33Ja4 U 33]a4 Ha HaX0XJIECHUE
HauOOJBIINX M HAaUMEHbUIMX 3HaueHUl (QyHkuuu. [laHHas cojep)karesbHas JHMHUS BKJIIOYAeT B
cebs Takxke (GOpPMHPOBAHWE YMEHHWH BBIMOMHATH pacu€Tsl Mo QopmynaMm, mpeoOpa3oBaHUsS
palMOHAIbHBIX, MUPPALMOHAIBHBIX M TPUTOHOMETPUUYECKHUX BBIPDAKEHUM, a TAKXKE BBIPAKCHU,
coJlepKalluX cTerneHu u Jjorapudmsl. brarogaps wusyudeHuro anreOpanyeckoro marepuasia
OPOMCXOOUT  JajbHEiIlee pa3BUTHE  AITOPUTMHUECKOT0O M aOCTPAKTHOIO  MBIIUIEHUS
oOyyaromuxcsi, (GOPMHUPYIOTCS HABBIKH ACTYKTUBHBIX PacCyKICHHH, pabOThI C CHMBOJHHBIMHU
dopmaMu, MpeacTaBICHHUs] 3aKOHOMEPHOCTEH W 3aBHCUMOCTEHl B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraer 3¢p¢GEeKTUBHbIE HHCTPYMEHTHI U PEIICHHUS MPAKTHUYECKHX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxatenpHo-MeToandeckas JTUHUS «DyHKIMM U TpapuKW» TECHO IEPEIIeTaeTCs C
JPYTUMH JIUHUSMH y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 337a€T MOCIEI0BATEIbHOCTh
u3ydeHuss Marepuasia. V3ydeHue  CTENEHHOM, TMOKa3aTelbHOW, Jiorapu@Muveckoil u
TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOWCTB U IpapMKOB, HCIOJIb30BaHUE GYHKIUN JUIS pEeLICHUs
3a/1a4 U3 JAPYruxX y4eOHBIX MPEIMETOB M pealbHOM >KU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK U C peleHHeM ypaBHEHHUH 1 HepaBeHCTB. [Ipu aToM GoJbIlIoe BHUMAHUE yIeNseTcs
(GOpMHUPOBAHNIO YMEHHUS BBIpaXaTh (POpMyJaMHU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUYMHAMU,
UCCIIeIoBaTh MOMy4YeHHble (DYHKIMM, CTPOUTh MX rpadukd. Marepuan 3Toil cojepiKaTenbHOM
JIMHUU HAIleJICH Ha pa3BUTHE YMEHUH M HABBIKOB, IMO3BOJIIIOLIUX BBIPAXKaTh 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU B DPA3JIMYHOM (opMme: aHAIUTHUECKOM, rpaduueckoit u cioBecHOil. Ero usyuenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTHM K OOOOIICHHIO ¢
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO aHAJIOTHM.

ConepxarenpHass JnuHHAA «Hagyanma mareMaTM4eckoro aHaiu3a» IO3BOJIIET CYHIECTBEHHO
pacuIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a]1a4, JOCTYIHBIX 00y4JaromuMcs, TaK
KaK y HHUX TMOSBISIETCS BO3MOXKHOCTh CTPOUTH TpaUKU CIOXKHBIX (YHKIHM, ONpeaensiTh HX
HauOOJbIIME W HAUMEHBIINE 3HAYCHMs, BBIUYUCIATH IUIOMAAN (GUTyp U OOBEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpeHMs IporeccoB. JlaHHas coxaepxaTenbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOCHHSI MAaT€MAaTUYECKUX MOJEIEH pealbHbIX CUTYallUH, MO3BOJISIET HAXOIUTH
Haujaydllee pelIeHHEe B NPHUKIAJAHBIX, B TOM YHCIE COIUAIbHO-3KOHOMHMYECKHX, 3a/]a4ax.
3HaKOMCTBO C OCHOBAaMH MAaTEMaTHUYECKOr0 aHaliMu3a CIIOCOOCTBYET pPa3BUTHIO a0CTPAaKTHOTO,
(bopManbHO-IOTMYECKOTO0 U KPEaTUBHOIO MBIIICHUS, (OPMUPOBAHUIO YMEHUN pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTE€MaTHKH B HayKe, TEXHHKEe M HcKyccTBe. OOydaromuecss y3HAIOT O
BBIJJAIOIINXCS pe3yJbTaTax, MOJIyYEHHBIX B XOJI€ Pa3BUTUs MaTeMaTHUKU KaK HaykW, U o0 uXx
aBTOpAX.

CopneprxaTenpHO-MeTOANYECKAsl TUHUSA «MHOXKECTBA U JIOTUKa» BKIIIOYAET B C€Osl 3JIEMEHTHI
TEOPUM MHOXKECTB U MAaTeMaTU4ECKOM JIOTUKU. TeOopeTHMKO-MHOKECTBEHHBIE IPEACTABICHUS
IPOHM3BIBAIOT BECh KypC IIKOJIbHON MaTEeMAaTUKU U NpeUlaraloT Haubosiee YHUBEPCAIbHBIN S3bIK,
OOBEeIMHAIOMMNA BCE pas3ieibl MaTeMaTHKW U e€ MPUIOKEHHWH, OHM CBS3BIBAIOT pa3HbIC
MaTEMAaTUYECKUE NHUCLUIUIMHBI M UX MPWIOKEHHA B enuHoe nenoe. [loaToMy BakHO [aTh
BO3MOXXHOCTh OOYYalOIIEMYCsl TIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMAaTUKU M UCIOJb30BaTh €r0 U1 BBIPAKEHUS CBOMUX MBICIEH. J[pyrUM Ba)KHBIM IIPU3HAKOM



MaTeMaTUKH KaK HayKd CJeAyeT MNpU3HATh CBONCTBEHHYIO €H CTpOroctb OOOCHOBAaHMHA U
CJICAOBAHUC OHpeI[eJIéHHBIM npaBujiaM MNOCTPOCHUSA HOOKA3ATCILCTB. 3HAKOMCTBO C DJIEMEHTAMHU
MaTeMaTUYeCKON JIOTUKU CHOCOOCTBYET pAa3BUTUIO JIOTMYECKOTO MBIIUICHUS OOy4Yarouuxcs,
MO3BOJISIET UM CTPOMTH CBOM PACCY)KJICHHS Ha OCHOBE JIOTHUECKUX NpPaBUi, (OPMHUPYET HABBIKH
KPUTHYECKOT'O MBIIIJICHHUS.

B yueGHOM Kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOT0 MOJIETIUPOBaHUS, KOTOPBIE MMPU3BAHbI CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MOCTPOCHHS MOJIENICH peabHbIX CUTYallMid, UCCIEIOBAHUS 3TUX MOJIENIEH ¢ TIOMOIIBIO armapara
anredpbl 1 MaTEMaTUYECKOT0 aHalIM3a, MHTEPIPETALMU MTOJYYeHHBIX pe3yiIbTaToB. Takue 3aJaHus
BILJIETEHBI B KaX/IbIH U3 pa3/ieJoB MPOrpaMMbl, IOCKOJIbKY BECh MaTepHall yueOHOIro Kypca IUpOKO
HCIOJIB3YCTCA JIA PCUICHUA IMPUKIAIHBIX 3aJady. HpI/I peICHUU PCAJIBbHBIX MPAKTUYCCKHUX 3aaad
oOydaromuecss  pa3BUBAlOT  HAOMIOATENBHOCTh, YMEHHE  HaxOIUTh  3aKOHOMEpPHOCTH,
abCcTparupoBaThCsi, HWCIOIB30BATh AHAJIOTHI0, 0000mATh W KOHKPETH3HPOBATH MPOOIIEMY.
JestensHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3a7ad OpraHu3yercs B
nporiecce H3y4eHus BCEX TeM yU4eOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHIECKOTO aHAIH3ay.

Ha usydenne yueObHOro kypca «Anrebpa u Hayaja MaTeMaTHYECKOrO aHallM3a» OTBOAMUTCA
272 gaca: B 10 kmacce — 136 yacoB (4 yaca B Hegeno), B 11 kimacce — 136 yacoB (4 yaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, MPOLEHTHI, OECKOHEYHBIE
nepuoguyeckue apodu. IIpumenenue npodeil M NPOLEHTOB I pEeIleHMs] NPUKIAJAHBIX 3a1ad U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATbHON KU3HU.

JeiictBuTenpHble uucia. PanuoHanbHble M UppalMOHANIbHBIE 4YKclIa. ApupMeTHYecKue
OIepalyy C JEHCTBUTEIBHBIMUA 4YHUCIaMH. MOZIyib ACHUCTBUTEIBHOIO YHUCIA U €r0 CBOWCTBA.
[TpuGnnxKEHHBIE BEIYUCIEHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHH.

Crenenp ¢ menbiM mokaszareneMm. bunom Heiotona. Mcnonb3oBanue moaxonsmiend (GpopMer
3allACU ACUCTBUTEIbHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKAa3aTeJeM M €€ CBOWMCTBA, CTENEHb C JACUCTBUTEIbHBIM
IIOKa3aTEJIEM.

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

CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHHI-CIIEACTBHs. HepaBeHCTBO, peleHue HEPaBEHCTBA.

OCHOBHBIE METOJbl PEUICHUs LENbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUI M HEPaBEHCTB.
MHorowieHsl OT OJJHOW MEepeMEHHOM. JleneHrne MHOrowieHa Ha MHOTOWIEH ¢ OocTaTkoMm. Teopema
besy. MHorounens! ¢ neisiMu koddounrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAECPIKAIMX CTEIEHU U KOPHH.

UppanmonansHble ypaBHeHUs. OCHOBHbBIE METO/BI PELICHUS HPPAllMOHATIbHBIX YPaBHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS I10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaXKeHHM, ColepKalIiX Jorapu@Msl.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHbBIE METObI pEIIEHUS JTorapu(PMUUECKUX YpaBHEHHH.

OcHoBHbIE TpuroHomerpuueckue (opmynel. I[Ipeobpa3oBaHue TPUTOHOMETPUUECKHUX
BBIpaXEHUI. Pelenne TpuroHoMeTpu4eckux ypaBHEHU M.

Pemienne cucrem JIMHEWHBIX YypaBHEHM. Marpuma CHCTEMBI JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 F€OMETPUUECKHI CMBICII U CBOMCTBA, BBIYMCIEHUE €70 3HAUCHNUS,
IIPUMEHEHNE ONPEICIUTENS Il PEIICHNUS] CUCTEMBI JINHEWHBIX YpaBHEHUU. Penienue npukiiagHbIx
3a7a4 C IIOMOLIBIO CHUCTEMBbl JIMHEHHBIX YpaBHEHHH. lccienoBaHue IOCTPOEHHONM MOJEIH C
ITOMOILBIO MATPHIL U OIIPEAEITUTENEH.

ITocTpoeHne MaTeMaTHYECKUX MOJIEIEM pPEaJbHOW CHUTyallMM C IIOMOIIBIO ypaBHEHUH U
HepaBeHCTB. [IprMeHeHne ypaBHEHHMI M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKHX 3a/1ad U 3a4ad
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DyHKIUHN U TPaQUKH

Oynkuus, crnocodbl 3agaHus (yHkuMHU. B3aumHo oOpatHble ¢dyHkiuu. Kommosurms
byukuuil. ['padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpadukoB GyHKINH.

Ob6nactp onpefeneHUss U MHOXECTBO 3HaueHUH ¢yHkuumu. Hymu ¢ynkuuu. ITpomexytku
3HaKoONoCTOssHCTBA. UETHble M Heu€THble (QyHkumu. Ilepuoguueckue ¢yHkuuu. IlpomexyTkn
MOHOTOHHOCTH (YHKIUH. MakCUMyMbl U MHUHUMYMBI (QyHKUuH. Hanbonbiiee u HauMeHbIee
3Ha4YeHUs PYHKLIUHU HAa IPOMEKYTKE.

JluneliHasi, KBaJpaTU4yHas U APOOHO-IMHEHHAA (QYHKIMU. DIEeMEHTapHOE HCCIEeIOBaHHUE U
MOCTPOEHNE UX TPadUKOB.

CreneHHass (QyHKIUS C HAaTypaJbHBIM M IENbIM Toka3areneM. EE cBoiictBa u rpaduk.
CgoiictBa u TpaduK KOpHS N-OM CTENmeHW Kak (YHKIHH OOpaTHOW CTENEHW C HATypaJIbHBIM
IIOKa3aTEJIEM.



[ToxazaTenpHast u yorapudmudeckas (yHKIMH, UX CBOWCTBa M Tpaduku. Mcmonp3oBaHue
rpaduKoB QYHKIUH U pelIeHUs ypaBHEHUH.

Tpuronomerpuyeckas  OKpPYKHOCTb, ONpEAEICHUE  TPUIOHOMETPUYECKHUX  (DyHKIMI
YH1CJIOBOI'O apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax U sBIEHUsAX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Havaja maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3amaHus IIOCIEmOBaTEIbHOCTEH. MeTon MaTeMaTH4ecKOMn
UHAYKIMA. MOHOTOHHBIE M OIPaHUYECHHBIE IOCIEIOBATEIBHOCTH. VCTOpUS BO3HUKHOBEHMS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a OECKOHEUYHO MaJIbIX.

Apudmernueckass M TreoMeTpuueckas — mHporpeccud.  beckoHeuyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma OeCKOHEUHO YOBIBAaIOLIEH IeOMETpUYECKOHl MpOrpeccuu.
JInHelHbIN 1 3KCIIOHEHIMANBHBIA pocT. Yucio e. @opmyna ciioKHBIX NPOLEeHTOB. Vcrons3oBanue
IIPOrPECCUU JJIsl PELLIEHMs] pEaJIbHBIX 3a/1a4 PUKJIIAJHOIO XapakTepa.

HenpepeiBHble pyHKIMU U UX cBoiicTBa. ToUku paspbiBa. ACUMITOTHI rpaduKoOB (HyHKIHH.
CpoiicTBa (yHKUUH HeNpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBaJOB JJs PELICHHUsS HEPaBEHCTB.
[IpuMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUH IS PEIICHHS 3a/1a4.

IlepBast u Bropas mpousBojaHble ¢yHKUMU. OmpeneneHue, reoMeTpUYecKi U pu3nyeckuii
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky QpyHKINH.

[Tpou3sBosHble meMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMbl, IPOU3BEEHHS, YACTHOTO U
KOMITO3UIIUH (PYHKITHIA.

MuoxecTBa H JIOTHKA

MHOXeCTBO, OIepalid HaJl MHOXECTBaMHU M HMX cBoMcTBa. [(uarpammbl Ditnepa—Benna.
[IpuMeHEeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapaTra JUlsl OINUCAaHUS peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTrUX Yy4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOUCTBO MaTeMaTHYECKOro 0OBEKTa, CIEJICTBHE, JOKA3aTeIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KUIIACC

Yuciia ¥ BbIYMCICHUSA

Hartypanbuble u nensle uyucna. IIpuMeHeHne mNPU3HAKOB JEIMMOCTH LENBIX YHUCEI,
HauOonbmui obmuii aenutens (nanee — HOJl) u Haumenbliee oOuiee kpatHoe (nainee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pelmeHus 3a4ad B LENIbIX Yhciax.

KommiekcHele umcna. AnreOpavueckas M TpUTOHOMeTpudeckas (OpMbI  3amucu
KOMILJIEKCHOTO 4Hcia. ApudMeTHUecKHue Omepanuu ¢ KOMIUIEKCHBIMU uuciaMu. M3o00paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM Tuiockoctu. Popmyna Myaspa. KopHu Nn-oil crenenu us
KOMILUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl Ui pelleHdus (QU3NYecKHuX |
F€OMETPUUYECKHX 3a4a4.

YpaBHeHHUs M HEPABEHCTBA

CucreMa U COBOKYMHOCTh YPaBHEHMHM M HEPaBEHCTB. PaBHOCHWIIbHBIE CUCTEMBI U CHCTEMBI-
CIIEeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUrOHOMETPUYECKUX YPAaBHEHHUH C IOMOULIbI0 TPUTOHOMETPUUYECKON
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEIbHBIX U JIOrapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOMBI PEIICHUS CUCTEM M COBOKYITHOCTEW PALlMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapu(MUIECKUX YPaBHEHHIH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

IIpuMeHeHre ypaBHEHHH, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKHX 3a/1ad U 3a]a4
U3 PA3IUYHBIX 00J1aCTel HAYKU M peallbHON KU3HU, MHTEPIIPETALUs TOJIyY€HHBIX PE3YyIbTaTOB.

DOyHKUUH U rPpadpuKu



I'padux xommosunmu (ynknuii. ['eomerpuyeckue oOpas3bl ypaBHEHUH W HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU.

['paduueckue METObI pEIICHUs] YPaBHEHUH M HEpaBEHCTB. | paduueckue METOabl PELICHHUS
3a/1a4 ¢ mapaMeTpaMu.

Hcnons3oBanne rpadukoB QYHKIMH I KCCIETOBAHHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

Havyana mareMaTH4eCcKOro aHajau3a

[IpuMmeHeHre MPOU3BOJHON K HCCIENOBAaHUIO (DYHKIUN HAa MOHOTOHHOCTh U 3KCTPEMYMBL.
Haxoxnenrne HauboIbI1ero 1 HaMMEHbIIEro 3HaYeHUI HePEephIBHON (YHKIIUU Ha OTPE3KeE.

[TpuMeHeHre TPOU3BOIHON JUIsl HAXOXKJI€HUS HAWIYYILEro PelieHus B IPUKIIAJAHbIX 3a/1a4ax,
JUISL OIIPEICIIEHNs CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMyson nin rpagukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. llepBooOpa3Hbie 3iIeMEHTAPHBIX
byukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eoMeTpudecKkuii CMBICII MHTErpajia. BeraucieHne onpenenéHHoro HHTerpaia mno
dbopmyne Herorona-Jleitbnuia.

[IpumeHeHue wuHTErpaja s HAXO0XKJAEHUS IUlomanell Imiockux ¢uryp u 00bEMOB
F€OMETPUUYECKUX TEJ.

[Tpumepsr pemenuit audQepeHnnanbHbIX ypaBHEHHH. MarteMaTHuecKoe MOJeIUPOBAHHE
peallbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHInaANTbHBIX YPaBHEHUH.



IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YHEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHLB) HA VYPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaKIaHCKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh ~ TPAKAAHCKOM  MO3MIMU  OOydaromerocs Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJI€HAa POCCHICKOro oOIIecTBa, MPEACTaBIEHUE O MAaTEeMAaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHH, TPOLEAYp TPaXKAaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M JIPYroe), yMEHHE B3aUMOACHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUNCKON T'PaKIAHCKOW HIEHTUYHOCTH, YBaKEHHUS K IMPOLLIOMY U
HACTOALIEMY POCCUMCKOM MaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHHCKHX
MaTE€MaTUKOB U POCCUHCKOM MaTEMaTU4ECKOM IIKOJIbI, UCIIOJIb30BAaHUE ITUX JTOCTHKEHUHN B JPYIUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HaHME JYXOBHBIX LIEHHOCTEH POCCUIICKOro HapoJa, cOPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMS, 3TUYECKOTO MOBEJCHMS, CBSI3aHHOT'O C MPAKTUYECKUM IPUMEHEHUEM JOCTH)KEHUN HayKu
U JIeATENIbHOCTBIO YYEHOT0, OCO3HAHUE JTMYHOTO BKJIa/la B IOCTPOEHUE YCTOMYHUBOTO OyIyIIero;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

JCTETUUYECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIeHUH, pacCyXIeHUH, BOCHPUMMYUBOCTH K MaTEMaTHMYECKUM acleKTam
pa3IMYHBIX BUJOB UCKYCCTBA;

5) ¢pusuveckoro BOCNUTAHUSA:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MAaTEMaTHUYECKHE 3HAHUS B MHTEPECAX 3/10pOBOTO U
6e3o0macHoro obpasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBbIO (3/J0pPOBOE MUTAHUE,
cOanaHCUPOBAHHBIN PEXXUM 3aHATUI U OTIbIXA, peryisipHas (pusndeckas akTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPH 3aHIATHUSIX CIIOPTUBHO-03JOPOBUTEIBHON NEATEIBHOCTBIO;

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH TPYAOJIIO0US, MHTEpPEC K Pa3InYHbIM cdepam
npo(hecCHOHANBHON N1€ATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUE
COBepILIaTh OCO3HAHHBIN BBIOOp Oynyiieil mpodeccun U peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaT€MaTH4eCKOMY OOpa30BaHMIO M CaMOOOpa3oBaHHUIO Ha
IPOTSKEHUM BCEW JKU3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PELICHUM NPAKTUYECKUX 3a/1ay
MaTeMaTU4eCKOIl HalpaBIeHHOCTH;

7) 3KOJI0TrNYeCKOr0 BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh ~ SKOJIOTMUECKON  KYJIbTYphl, TOHUMaHHE BIUSHHUS  COLMAJIBHO-
PKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHME MPUPOJHOW M COLUAIBHOM CpENbl, OCO3HAHUE
IJ100abHOTO XapaKkTepa 3KOJOTHYECKUX MpOoOJeM, OpUEHTAlUsl Ha IPUMEHEHHE MaTeMaTHUYeCKUX
3HAHUH JUIA pelIeHus 3a/a4 B 00JacTH OKpY»Karollel cpejibl, IIIaHUPOBAHUE MOCTYIKOB U OILICHKU
UX BO3MOXHBIX MOCJIEICTBUMN AJIs OKPY>KAIOIIEeN Cpeibl;

8) neHHOCTH HAYYHOI0 O3HAHMA:

c(OPMHPOBAHHOCTE MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyK{ U OOIIECTBEHHOM MPAaKTUKH, TOHUMAaHNEe MaTeMaTHUeCKOW HayKu Kak c(epbl 4eToBeYeCKOn
JESTEIIBHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTH JJI Pa3BUTHUS LUBUIN3ALUH, OBIAJICHUAE I3BIKOM
MaTeMaTUKd M MaTeMAaTUYECKOM KyJIbTypoM Kak CpEICTBOM IIO3HAaHMS MHpa, T'OTOBHOCTh
OCYILIECTBIIATH IPOEKTHYIO U HCCIIEN0BATENBCKYIO IEATENBHOCTD HHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



ITo3HaBaTe/IbHBbIEC YHHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IMPU3HAKKM MaTEeMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXAYy NOHATHUAMH, (GOPMYIUPOBATH OINPEIEICHUS IOHATHH, YCTaHABINBATh
CYILIECTBEHHBIH MPU3HAK KIACCU(PUKALMU, OCHOBAHUA Al O0OOIIEHHS M CPaBHEHMS, KPUTEPUU
IIPOBOAMMOI0 AHAJIN3A;

BOCIIPUHUMATh, (OpMynHpoBaTh W NpeoOpa3oBBIBATH CYXKACHHS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIE,

BBISIBJISITH MaT€MaTHYEeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTHBOpeuns B (akTax,
JAHHBIX, HAOMIOACHUSIX U YTBEPXKACHUAX, Mpe/ylaraTb KPUTEPUU JJIs BBISBICHHS 3aKOHOMEPHOCTEN
Y IIPOTUBOPEYHIA;

JienaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX WM HWHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOAMTH CAMOCTOSITEIHHO JOKA3aTEIbCTBA MaTEMAaTHUYECKUX YTBEPKACHUM (IpsIMbIE U OT
IPOTUBHOI0), BBICTPAWBAaTh apPryMEHTALUIO, [PUBOAUTH MPUMEPbl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh croco0 perieHus yueOHOM 3ajaun (CpaBHMBAaTh HECKOJBKO BapUAHTOB PEIICHUS,
BbIOMpaTh HanboIee MOAXOASAIIUN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccienoBareibckme 1eiCTBUSA:

HCIIOJIb30BaTh BOINPOCH KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT IO3HAHUA, (HOPMYIUPOBATH
BOTIPOCHI, (DUKCUPYIOIIME TPOTUBOpPEYNE, MPOOJIeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

IPOBOAUTH  CAMOCTOSTEIbHO  CIITAHUPOBAHHBIM  SKCIIEPUMEHT,  HCCIEJOBAaHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBJIEHUS, MpoIecca, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHUS U BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO
HaAOJII0/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IMOJYYEHHBIX DPE3YyJbTaTOB, BBIBOJAOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOKHOE pa3BUTHE MPOIIEcca, a TAKXKE BbIIBUTaTh MPEAIOJIIOKEHUS O €r0
pPa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JI€DUIUTHI UH(GOPMALMY, JaHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOINPOC M IS
pelIeHus 3a/1a4H;

BbIOMpaTh  MHGPOpPMALMIO M3  HCTOYHUKOB  PA3jIMYHBIX  TUIOB,  aHAJIW3UPOBATH,
CUCTEeMATHU3UpPOBaTh W  HHTEPNPETHUPOBAThH HHGOPMALMIO Pa3IUYHBIX BUAOB U (GopM
IIPEJICTaBICHHUS],

CTPYKTYpUpPOBaTh MH(YOPMAIIHIO, TPEJCTABIATh €€ B pa3IU4HbIX (opMax, UIUTFOCTPUPOBATH
rpaduvecKku;

OILICHUBATh HAAEKHOCTh HH(POPMALIMU IO CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE JelcTBHUS

Oo0wmenue:

BOCTIIPUHUMATh U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH U IIENSIMHU
06HI€HI/I$I, ACHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M INHCBMCHHBIX
TCKCTAX, AaBaThb MOSCHCHUS MO X0y PCIICHHUA 3a4a4u, KOMMCHTUPOBATH HOJIy‘-ICHHbeI PE3yibTaT,

B XOJie¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOJIEMBI,
pemaeMOI‘/'I 3ala4i, BBICKA3bIBATL HUACHU, HALICJICHHBIC HAa ITOMCK PCHICHUA, COIMOCTABJIATH CBOU
CYXKICHHSI C CYKICHUSIMHU JPYTUX YYaCTHUKOB JHaiiora, OOHapyXHUBaTh pa3jiMdhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMyTUPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJCTaBISATh PE3YJbTAaThl PEIIEHUS 3a7aud, OSKCIEpUMEHTa, HCCIEIOBAHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS C YYETOM 3a/1a4 MPE3EHTAUU U 0COOCHHOCTEH
ayJIUTOPHUH.



PeryasiTuBHble YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS

Camoopranusaunus:

COCTaBIATh IUJIaH, AJITOPUTM pEIIeHUs 3aJayd, BbIOMpaTh CHOCOO pelIeHus ¢ Y4EToM
UMEIOLINXCA PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb, SMOLIUOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HABbIKAMU MO3HABATEJIbHON perieKkcHU Kak OCO3HAHUs COBEPILIAEMBIX JCUCTBUN U
MBICIUTENIBHBIX TPOLECCOB, UX PE3YNIbTATOB, BIAAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCKol 3a/1auu;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU pEIICHWU 3a]aud, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HANJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPHYUHBI JOCTHKECHUS
WIM HEJOCTIKEHUS pe3yJbTaTOB  JIEATEIbHOCTH, HAaXOAWTh OMIMOKY, /[JaBaThb OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

IOHMMATh W HCIOJIb30BaTh NPEUMYILECTBA KOMAaHIHOW W HHAMBHUAYAJIbHON pabOTHI IpH
pelieHnr y4eOHBIX 3ajJad, MNPUHUMATh I1€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW palOThI, pacmpeneiiarTh BUIbI PadOT, JOTOBAapUBATHCA, OOCYXKIATh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYyMIOBBIX (opMax paboThl (0OCykIeHHs, OOMEH MHEHHiA, «MO3TOBBIE
HITYPMBD» ¥ UHBIE), BHIMOIHITH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JCUCTBUA C APYTUMU
YJIeHaMH KOMAaHJIbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIMHA MPOAYKT TO KPHUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INMPEAMETHBIE PE3YJIBTATHBI

K konny o0ydenus B 10 kJacce oOydarouiuiics MNOMYYUT CIEIYIOLIUE IpeIMETHbIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOro kKypca «Anredbpa M Hayaia
MaTEMaTHYECKOTO aHAJIN3a»:

Yuciia M BHIYMCIICHUS:

CBOOOJTHO ONEpPHPOBATh MOHATHAMM: PAllMOHAIBHOE YHUCIIO, OECKOHEYHas MepHOHyYecKas
Ipo0b, IPOLEHTHI, UPPALUOHAIEHOE YHCII0, MHOXKECTBA PALIMOHAIBHBIX U JEHCTBUTEIbHBIX YUCEIL,
MOJyJIb J€MCTBUTEIBLHOIO YUCIIA;

NPUMEHSTh ApoOU U MPOLEHTHI JUIsl PEICHUS MPUKIAIHBIX 3a/1ad U3 Pa3IMYHbIX OTpacie
3HAHUU U pEAIbHOM KU3HU;

NPUMEHSTh NPUONMKEHHBIE BBIYMCICHUS, NpPaBUJa OKPYIJIEHUS, MPUKUAKY M OLEHKY
pe3yJsipTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IMMOHSATHEM: CTENEHb C LENbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOAXOAAIIYI0 (OopMy 3amMcu JeHCTBUTENBHBIX YHCEN A PEIHIeHUs MPaKTUYeCKHX 3a7ad |
MIpEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM IT0KA3aTeleM;

CBOOOJHO OIEpPUPOBATH TMOHATHAMM: JIOrapupM dYHCIa, JECATUYHbIE U HaTypalbHbIE
JorapudMmebI;

CBOOOJHO OINEpPHPOBATh MOHATHAMM: CHHYC, KOCHHYC, TaHT€HC, KOTAHICHC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO ONEPHUPOBATH MOHATHIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCUIIbHbIC
YPAaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

OPUMEHATh pa3IM4YHBIE METOJbl PEIICHHUs PpAlMOHAIBHBIX M JIPOOHO-pAIlOHAIBHBIX
YPaBHEHUH, TPUMEHATh METO/I HHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;



CBOOOJHO ONEpPHPOBATh MOHATUSAMHU: MHOTOWIEH OT OJHOW HEpEeMEHHOH, MHOTOYIEH C
HENBIMUA KO PHUIMEHTaMU, KOPHU MHOTOWIEHA, TPUMEHSTH JIeJIeHHE MHOTOYJICHa Ha MHOTOWIEH C
ocTaTKoM, TeopeMy be3y u Teopemy Buera nis pemenus 3anad;

CBOOOJHO  ONEpUPOBATH TMOHATHSAMH: CHCTEMa JIMHEHHBIX ypaBHEHMH, MaTpuIla,
OlpesieNuTeNb MaTpulbl 2 X 2 M ero TreoOMeTPUYECKMH CMBICH, MCIIOJIb30BaTh CBOMCTBA
ompenenurens 2 X 2 A BBIYUCICHHUS €ro 3HAYCHUS, NMPUMEHATH ONPEACIUTENH U PeIICHUs
CHUCTEMBl JIMHEHHBIX YPAaBHEHHUH, MOJEIUpPOBaTh pEalbHbIE CHUTyallUd C IIOMOIIbI CHUCTEMBbI
JMHEWHBIX YpaBHEHUH, HCCIIEI0BATh TOCTPOSHHBIE MOJEIH C TIOMOIIBIO0 MAaTPHI] M ONpEeTUTeNeH,
UHTEPIPETUPOBATH MOJTYYEHHBINH pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPpe0Opa30BaHUs BIPaKEHUI;

BBIMOJIHATh ~ MPEOOpa30BaHUsI  YUCIIOBBIX  BBIPQKEHUH, COJCpXKALIMX  CTEHNEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCTIOJIB30BaTh CBOMCTBA JIOTaprU(pMOB IJIsl TPeoOpa3oBaHus JOrapu(hMUIECKUX BBIPAKECHUH;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: UPPALMOHATIBHBIE, I0KA3aTENIbHBIE U JIOrapu(pMUUECKHIE
yYpaBHEHHSI, HAXOJIUTh HMX PEIICHUS C MOMOIIBI0 PAaBHOCHJIBHBIX MEPEXOAO0B WM OCYIIECTBIISSA
IPOBEPKY KOpHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHYeckHe  (GOopMynbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJTHO  ONEpPUPOBATh TOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPHUMEHSTH
HEeo0Xo1uMble (POPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJICITIMPOBATh PEANbHBIC CUTYAIlUH Ha S3bIKE alreOpbl, COCTABISATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBAa [0 YCJIOBUIO 3aJlaud, HCCIEN0BaTh IOCTPOECHHBIE MOJIIHM C HCIOJIb30BAHUEM
anmnapara ajreopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: (QYHKIMS, CIOCOOBI 3aJaHus (PYHKUHH, B3aUMHO
oOpatHble (DYHKIMHM, KOMIO3UIMS (GYHKUUH, Tpaduk (YHKIMH, BBINOJHATH 3JIEMEHTApHbIE
npeoOpazoBanus rpaduKoB PyHKIINIH;

CBOOOJTHO OMNEpHpPOBAaTh MOHATHSAMM: 00JAcTh OINpENeNeHUs] M MHOXECTBO 3HAUYEHUI
byHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: YETHbIE W HEUYETHBIE (QYHKIUH, NEPUOTUYECKUE
(GyHKINU, TPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHHUMYMBI (DYHKIUH,
HauOoJIbIlIee M HaMMEHblIIee 3HaUeHNnEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMNEPUPOBATh TMOHATHSAMH: CTENEHHas (YHKIUS C HATYpaJbHBIM MW IEJIbIM
nokasareseM, rpaduk cTeneHHON (QYHKIMU ¢ HaTypaJlbHbIM U LIEJIbIM MOKa3aTeneM, rpaduk KOpHs
N-o#f cTeneHu Kak QyHKITMH OOPaTHOM CTETICH! C HATYPaJbHBIM ITOKa3aTeleM;

ONEepUpOBaTh MOHATUAMM: JIMHEWHas, KBaJpaTU4yHas U JpoOHO-TUHEWHas (YyHKIUH,
BBITTOJTHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U TIOCTPOCHUE HX TPapUKOB;

CBOOOJTHO OIEpPHUPOBATH MOHATHAMU: TOKa3aTenbHas M Jorapupmuueckas (QyHKUUHU, HX
CBOWCTBA M TpadMKH, HCIIOIB30BATh UX TPAQUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OIEpPUPOBATH TMOHATHUSAMM: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpee/iCHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YACIOBOTO apryMEeHTa;

UCMOJIb30BaTh Tpapuku (QYHKIUH U1 MCCIENOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH IpH
pemeHnH 3a/1a4 W3 APYTruX YYeOHBIX INPEIMETOB M PEAlbHOW >KU3HHU, BBIpAXKATh (OpMyITaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMM;

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpPHPOBATH TMOHATHAMU: apuMeTHUecKass M T'€OMETpPHUYECKash MpPOrpeccHs,
0eCcKOHEUHO YOBIBAIOIIAsl T€OMETpPUUECKasi MPOrpeccus, JTUHEHHBIH M 3KCIIOHEHLUAIbHBIA pOCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHU VI PELIEHUs PEeaTbHbIX 331a4 IPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPHPOBATH  MOHATHUSAMH:  IOCIEIOBATEIbHOCTb,  CHOCOOBI  3aJaHHs
I0CJIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEN0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajIn3a OECKOHEYHO MaJbIX;



CBOOOJTHO OINEPHPOBATH HOHATUSAMH: HENpPEpbIBHbIE (YHKLMHU, TOYKU pa3pbiBa Tpaduxa
(byHKIMHY, aCUMOTOTHI Tpaduka QyHKIHH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (YHKLUS, HENpepblBHAs Ha OTpe3Ke, IPUMEHSThH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH sl pEIICHHs 3a/1a4;

CBOOOJIHO OIEPUPOBATH MOHATUSAMU: IIEpBas U BTOpPask MPOU3BOAHbIE (YHKIIMHU, KacaTellbHas
K rpaduKy QyHKIINH;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOIO U KOMIIO3UIMH IBYX (DYHKLUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HAJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar AJIs ONUCAaHUS PEAbHBIX NPOLIECCOB U
SIBIICHUI, TIPU PEIICHUH 33249 U3 APYTHX yIEOHBIX MPEIMETOB;

CBOOOJHO ONEpPUpPOBATh HOHATUSAMM: OIpEAEICHHE, TeopeMa, YypaBHEHHE-CIIEICTBHUE,
CBOICTBO MaTeMaTHYECKOIro 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOyyarouiuiicss MOMYYUT CHEAYIOIIME MpeIMETHbIC
pe3yabTaThl MO OTACIBHBIM TeMaM paboueil mporpammbl y4eOHOTo Kypca «AinreOpa M Havaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJIHO OIIEpUPOBATh MOHATHIMHU: HaTypaJIbHOE U LIEJI0€ YHCII0, MHOXKECTBA HATYPaJIbHbBIX
U IEJBIX YUCEJI, UCIOIb30BaTh MpU3Haku aenuMocT menbix yucen, HOJ u HOK naTypanbHbIX
quces I peLIeHUs 3a1a4, IPUMEHATh aAIropuT™ EBKnnaa;

CBOOOJHO ONEpPUPOBATH MOHATHEM OCTaTKa IO MOAYJIO, 3alIMChIBATh HATypaJIbHBIE YKCia B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUUCIICHMUS;

CBOOOZHO ONEPUPOBATh MOHATUSMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
quceN, MPEeACTaBIATh KOMIUICKCHBIE YUCla B anreOpanveckoil W TpUroHoMeTpudeckoil Qopwme,
BBITNOJIHATH apu(METHUECKHE ONEPALUK ¢ HUMH U N300paxkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALMOHATIbHBIE, [TOKA3aTeIbHbIE U Jorapudpmuueckre
HEPABEHCTBA, HAXOAUTh UX PELICHHSI C TOMOLIBI0 PABHOCUIIBHBIX IIEPEXO/0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHNU TPUTOHOMETPUYECKOTO YPAaBHEHNUS;

CBOOOJTHO ~ OMEpUpPOBaTh IOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXxoauMble (POPMYJIbI 1711 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMU: CUCTEMA M COBOKYNHOCTb YPAaBHEHMH M HEPAaBEHCTB,
PaBHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEACTBHS, HAXOIUTh PEUICHUS] CUCTEMbl U COBOKYITHOCTEH
palMOHATBHBIX, UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOrapU(PMHUECKUX YPaBHEHUN 1 HEPABEHCTB;

pemaTte  palMOHaNbHbIE, HPpPALMOHAIbHbIE, I[IOKa3aTeJbHble, JIOTapupMUUYECKHE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAILINE MOYJIN U TTapaMeTphl;

MPUMEHSTh IpaduuecKkrue MEeTObl JJIs pEelIeHUs] YpaBHEHU U HEPAaBEHCTB, a TAaKXKe 3a7ad C
napaMeTpamy;

MOJIEJIMPOBATh pealibHbIe CUTYAIlMH Ha S3bIKE aNreOpbl, COCTABISATh BHIPAKEHUS, YPAaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBbl II0 YCIOBHUIO 3aJaud, MCCIEN0BAaTh IIOCTPOEHHBIE MOJENH C
HCIIOJIb30BAaHUEM arrnapaTa anreOpbl, HHTEpIPETUPOBATh MOJYUYEHHBIN pe3yabTarT.

DyHKIUHA U TPaQUKH:

CTPOUTH TIpaUKM KOMIO3MLIMU (YHKIMHA C TOMOIIBIO 3JIEMEHTAapHOIO MCCIEIOBAHUSA U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA,

CTPOUTB reoMeTpHUecKre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

NPUMEHATh QYHKIMH I MOJEITUPOBAHMS U UCCIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEJOBAHUS (PYHKLIMU HA MOHOTOHHOCTb U DKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BATh MPOU3BOHYIO JUISI HAXOXKICHUS HAWIIYUIIEeTO PEIICHHS B MPUKIATHBIX, B TOM
YHCIie COIMATbHO-YKOHOMUYECKUX, 3a/1auax, JUIsl ONpeNeTIeHHs] CKOPOCTH M YCKOPEHHUs IMpoIiiecca,
3alaHHOTO0 (POpMYJTIOH MK TpaduKoOM;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: TIEPBOOOpA3HAs, ONMPEACIEHHBIM WHTETpall, HAXOIUTh
NepBOOOpa3HbIC 3JEMEHTAapHBIX (YHKIMA ¥ BBYHCIATH HHTErpan 1o ¢opmyne HeroToHa-
JleriOauma;

HAXOJUTh IJIOUIAIU IIOCKUX (PUTYP U 00BEMBI TEN C TIOMOIIBIO HHTErpaIa;

UMETh TIPEJCTABICHHE O MAaTEeMaTHYeCKOM MOJCITUPOBAHUU Ha TMPUMEPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHHIH,

pemiath NMPHUKIAIHBIE 33]la4d, B TOM YHUCIE COIUAILHO-KOHOMHUYECKOr0 W (U3NYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudposbie)
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninonaabHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMbI JIMHENHBIX YPaBHEHUM
5 Oynkiun u rpaduku. CreneHHas GyHKIHS C 12 1
LIEJIBIM [10Ka3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmus. [TokazarenpHbIC 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIHUS. 18 1
Jlorapudmuyeckre ypaBHECHHS
6 Tpuronomerpuyeckue BeIpakeHUS U 29 1
YpaBHEHUS
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUs 5 2
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NpOrpamMmbl Bcero Kontposbueie  Ipakruieckue o0pa3oBaTejibHbIE
padoThI padoThI pecype

1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1

MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TPUrOHOMETPHUUECKUX (HYHKIIHH. 14 1

TpuroHnomeTpruyeckue HepaBEHCTBA
4 WpparnmonanbHbIe, TOKa3aTEIBHBIE H o4 1

JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1iesnbie uncna 10 1

CucTeMbl paloHaTBHBIX, HPPANUOHATLHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX 12 1

YpaBHEHUI
8 3amaqu ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AIMS 16 2

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Konrpoabsasbie IlpakTuueckn
n/n yp Bceero 06 poi ¢ pﬁ eckne u3yuyeHusi o0o0pa3oBaTeJibHbIE

a00ThI a00ThI
p p pecypcnl

1 MHOXecTBO, orepaluy HajJ MHOKECTBAMH 1 1

HX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTHKO-MHOKECTBEHHOTO 1

alirapara aji peiucHus 3aaa4d

Pamnonansheie unciaa. OOBIKHOBEHHEIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEYHBIE 1
MIePUOTUYECKHIE TPOOH

PanmonanbHble yncna. OOBIKHOBEHHBIE U
3) JECSITUUHBIE TPOOU, TPOLIEHTHI, OECKOHEUHbBIE 1
HEepUoIMUYECcKue 1poou

[Ipumenenue qpobeit 1 MPOLEHTOB JIst

6 peLIeHUs] TPUKJIAJHBIX 3a7a4 .

7 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHns PUKJIaIHbIX 3a1a4

8 JleicTBuTeNbHBIE YKclia. PaimonanbHbIe U 1
VppaLMOHAJIbHBIC YHCIIa

9 ApUI/I(I)MeTI/I‘IeCKI/Ie olepanuy C 1
JENCTBUTENbHBIMH YUCIIaMU

10 MOJ}}U‘IB JIEHCTBUTEIILHOTO YUCJIA U €r0 1
CBOICTBa
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa

11 OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa 1
BbIUMCICHUH

12 OcCHOBHBIE METO/IbI PELLIEHUs LENbIX U APOOHO- 1

palMOHATILHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI pelIEHHs LIENbIX U IPOOHO- 1




palMOHATILHBIX YPaBHEHHUM U HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHHUS LIEJIBIX U IPOOHO-

14 palMoHATBFHBIX YPAaBHEHUH U HEPABEHCTB
MHorowieHsl OT OJHON EpEMEHHOM. [lenenne

15 MHOI'0O4JIeHa HA MHOTOYJIEH C OCTaTKOM.
Teopema besy

16 MHoOTro4JIeHBI ¢ IebIMHA KO3 QHUIIHeHTaMHU.
Teopema Buera

17 Pewienne cucreM ITMHENHBIX YPABHEHUN

18 Penienune cuctem TMHEHHBIX YpaBHEHUM
Marpuna cucTeMsl JINHEUHBIX YPAaBHEHHM.

19 Onpenenurenb li/[anHubl 2X2, Sro
FE€OMETPUUYECKUN CMBICI U CBOMCTBA;
BBIYUCIICHHUE €r0 3HaUeHUs
Onpenenuresib MaTPUIBI 2X2, €r0

20 FE€OMETPUUYECKUN CMBICI U CBOMCTBA;
BBIYUCIICHHE €r0 3HAUCHUs

21 [Tpumenenue OMpEeNHTENs /I PeLlIeHH
CHCTEMBI JIMHEHHBIX YpaBHEHHHA

29 Pemenune MPUKJIA/IHBIX 3714 € MOMOILIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHUH

23 Pemenne MPUKJIA/HBIX 33711 € MOMOILIBIO
CHCTEMBI JIMHEHHBIX YpaBHEHHHA
KonTponabnas pabora: "PannonanbHbie

24 ypaBHEHMs U HepaBeHCTBA. CUCTEMBI
JMHEHHBIX YpaBHEHUN"
OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH.

25 B3aumno obpatHbie pynkiuu. Komnosunus
byHKIMI

26 I'padux dpynkunu. DnemeHTapHble
npeobpazoBanus rpadukoB QyHKIUN
OO6nacth onpeeeHnsl 1 MHOYKECTBO 3HAUYCHUN

27 ¢ynkunu. Hynu pynkuuu. [IpomexxyTku 3HaK

IIOCTOAHCTBA




YErabie 1 HEYETHBIC (DYHKITUH.

28 [epuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.

29 Haubosnbiiee n HanMeHbllIee 3HAYCHUE
(GYHKLUHU Ha IPOMEKYTKE

30 Jlunelinas, kBagpaTudHas U IPOOHO-JIMHEHHAS
byHKIIIN

31 DJIEMEHTApHOE UCCIIEI0BAHUE U TIOCTPOEHHE
rpaduxoB 3TuX GyHKIUN

32 DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOCHUE
rpaduKoB 3TUX HYHKIHUN

33 Crenensb ¢ 11e7bIM MOKa3aTesneM. bunom
Herorona

34 Crenens ¢ 1enbIM 1okaszarenaeM. bunom
Hsrotona

35 CrenenHas GyHKLHS C HATypaJIbHBIM U LIETBIM
nokasaresneM. E€ cBoiicTBa u rpaduk

36 KonTponbHas pabora: "CrenenHas QpyHKUus.
E€ cBoiicTBa u rpaduk”

37 Apudmernueckuit KkopeHb HaTypalbHON
CTETEeHH U €ro CBOMCTBA

38 Apudpmernueckuii KOpeHb HaTypaJIbHON
CTETEHH U €r0 CBOMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

40 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIeprKalliX CTENEHH U KOPHH

41 [TpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH,
COJIepKalINX CTENEHU U KOPHU
Wppaunonanbueie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEeIIEHUs] UPPALIUOHATBHBIX
YpaBHEHUN

43 Uppanunonansueie ypaBHeHHs. OCHOBHBIE




METO/Ibl PELICHUS UpPAMOHAIBHBIX
ypaBHEHU I

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TIEPEXO/IBI B pelIeHuH
UPPALMOHATILHBIX YPABHEHHI

16 PaBHOCHIIbHBIE TTEPEXO/BI B peieHny
UPPALMOHAIIBHBIX YPaBHEHUI

47 PaBHOCUIIbHBIE TIEPEXO/IBI B pelIeHuH
UPPALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B pelIeHuH
UPPALMOHATILHBIX YPaBHEHHM
CaoticTBa u rpaduK KOpHs N-Oi CTENEHH KaK

49 (GYHKIIMM 00paTHOM CTENICHH ¢ HATypPaIbHBIM
MoKa3aresiem
CaoticTBa u rpaduK KOpHS N-Oi CTENEHH KaK

50 (GYHKIIM 00paTHOM CTENICHH ¢ HATypPaIbHBIM
MIOKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

o1 KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHHuA"

50 CTCPGHL C PallMOHAJILHBIM [TOKA3aTeNIeM U €€
CBOICTBa

53 CTeIIeHI) C pallMOHAJILHBIM [TOKAa3aTeNleM U e€
CBOICTBa

54 CT@PGHB C PalMOHAJIBHBIM TTOKa3aTeNIeM U €€
CBOICTBa

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOICTBA U
rpaduk

56 HUcnionb3oBanue rpa@nKa byHKIAY 17151
pelIeHus] ypaBHEHUI

57 Ucnonb3oBanue rpaduka GyHKINUN AJs

peuieHusl ypaBHEHU I




ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

58 . 1
METO/JIbI PEIICHHUS TTOKA3aTEIbHBIX YpaBHCHUN
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 . 1
METO/IbI PEIICHHUS TOKA3aTENbHBIX YPaBHEHUN
[Toka3zaTenbHble ypaBHeHUsA. OCHOBHBIE

60 . 1
METO/IbI PEIICHHUS TTOKA3aTEIbHBIX YPaBHEHUN

61 KonTtponpHas padora: "[lokazaTensHas 1
¢bynakuus. [TokazarenpHbie ypaBHEHUS"

62 Jlorapudm yncna. CoiicTBa jgorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudm uyncna. CBoiicTBa jJorapudpma 1

65 JlecsaTruuHble U HATypaJlbHbIE IOTapU(PMBI 1

66 JlecsiTHUHBIC U HATYpaJIbHBIE JIOTAPUPMBI 1
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX

67 ’ 1
J0rapuQMbl

68 [IpeobpazoBanue BeIpaKEHUA, COACPIKAIIIX 1
JorapuhMbl

69 [TpeoOpazoBaHue BBIpAKEHHIA, COIEPIKAIITIX 1
aorapudmsl

70 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKUusA, €€ CBONUCTBA U 1
rpaduk
Hcnons3oBanue rpaduka KIMH JIS

72 5 1
pelIeHNs YpaBHEHUN

73 Hcnonws3oBanue rpaduka GyHKIUU A5 1
peleHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/Ibl PelIeHuUs JorapuGMUIECKUX 1
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/Ibl pelIeHus JorapuGMUIECKUX 1

YpaBHEHUN




Jlorapudpmuueckue ypaBuenusi. OCHOBHBIC

76 METOBI peIIeHUs Torapu(HMUIECKUX 1
ypaBHEHU M

77 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
JOrapu(pMHUUECKUX ypaBHEHUH

79 Kontpoinbnas padora: "Jlorapudmuueckast 1
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIJIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIJIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIJIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 orpeziesieHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIbI 1

88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITbI 1

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHUX 1
BbIpKEHU I

91 Hpeo6pa3ovBaHHe TPUTOHOMETPUUYECKUX 1
BBIpOKEHU I

92 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1

BBIPAKECHUI




[TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX

93 . 1
BBIPKCHUI

94 PemieHne TpUroHOMETPUYECKUX YPaBHEHUN 1

95 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIA 1

97 PewieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1

99 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA 1

100  PemieHue TPUTOHOMETPUYECKUX YPABHEHUIA 1
KoHTtpoinbHas padorta: "TpuronomeTprudeckue

101  BBIpakeHUS M TPUTOHOMETPUUYECKHE 1
ypaBHeHuUs"
[TocnenoBareabHOCTH, CIOCOOBI 3aaHUS

102 [ocJieqoBaTeIbHOCTE. MeTo 1
MaTEeMATHYECKON HHTYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIC

103 MoCJIeIOBaTeILHOCTH. VIcTOpus aHamu3a 1
0OECKOHEYHO MaJIbIX

104  Apudmernueckas mporpeccus 1

105  T'eomerpudeckas Mporpeccus 1

106 beckoneuHo yObIBaroI1as reoMeTpruecKas 1
nporpeccust

107 CymMa 6eckOHEeuHO yObIBaroIei 1
TeOMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN ¥ DKCIOHEHIMAIIBHBIN pocT. Ynciio 1
e. ®opMyiia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN 1 SKCIOHEHIMAIBHBIN pocT. Ynciio 1
e. @opMmyIia CI0XKHBIX MPOLIEHTOB

110 Hcnonp3oBaHue Nporpeccuu Ui peuieHus 1
peaNbHBIX 3a/1a4 MPHUKIIAJHOTO XapaKTepa

111 Kontponbnast pabdota: "[locnenoBarensHOCTH U 1

nporpeccun"




112  HenpepsiBHBIE PYHKITUU U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoB 1
byHKIHHA

114 | CsoiicTBa (DyHKIMIT HENPEPHIBHBIX HA OTPE3KE 1

115  CgoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

116  Mertoa UHTEPBAJIOB ISl pEILICHHS] HEPABEHCTB 1

117  Mertoa MHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB 1

118  Mertoa UHTEPBAJIOB ISl pEILICHHS] HEPABEHCTB 1

119 [IpumeHeHne CBOWCTB HETIPEPBIBHBIX (PYHKIINI 1
JUIs peLIeHus 3a1a4

120 [IpumeHeHme CBOWMCTB HEMPEPHIBHBIX ()YHKIUN 1
JUIs peLIeHus 3a1a4

121  Ilepsas u BTOpas NpOU3BOJHBIC (HYHKIIUU 1

192 OnpeneneHHve, T€OMETPUUYECKUM CMBICIT 1
IPOU3BOIHON

123 Onpez[eneHHf:, (bU3UYECKU CMBICIT 1
IPOM3BOTHOM

124  VpaBHeHHe KacaTeabHOHU K rpaduky GyHKIUN 1

125  VYpaBHeHHe KacaTeTbHOU K TpaduKy (yHKIUA 1

126  IIpou3BojHBIE AJIEMEHTAPHBIX (QYHKIUN 1

127  IIpow3BoaHBIE DIIEMEHTAPHBIX ()YHKIIUN 1

198 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS, 1
YaCTHOTO Y KOMITO3UIINH ()yHKIIHA

129 [IpousBogHast CyMMBI, IIPOU3BEICHUS, 1
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO Y KOMITO3UIINH () yHKIIHIA

131  KonrpomsHas padora: "[IpouszBoanas” 1

139 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "YpaBHeHus"

133 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1

3HaHui: "OyHkIun"




134 | Uroroas KOHTpOJbHas paboTa 1 1
135  HroroBas KOHTpOJIbHAS paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHHE, CUCTEMATH3AIHS 1

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoxka Beero KonTpoabuble IlIpakTuyeckue i[;;‘?eﬂl/lﬂ gg}?;zzizlfeﬂbﬂme
padoThI padoTshI pecype

1 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI

9 [IpuMeneHne npou3BOIHOMN K UCCIETOBAHUIO 1
GbyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

3 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI

4 [IpuMeHeHne Mpon3BOTHON K MCCIIETOBAHUIO 1
GbyHKIIMIT HA MOHOTOHHOCTB M 9KCTPEMYMBI

5 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB Ml 9KCTPEMYMBI

6 [IpumeneHnne nporu3BOJHON K UCCIIEI0BAaHUIO 1
(GyHKIIUH HA MOHOTOHHOCTB M 9KCTPEMYMBI

7 HaxosxaeHre HanOoJIbIIEr0 ¥ HANMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

8 HaxoxaeHre HanOobIIIero 1 HAMMEHBIIIETO 1
3HAYEHHS HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE

9 HaxosxaeHre HanOoJIbIIET0 U HANMEHbBIIIETO 1
3HAYEHUS HEMPEPHIBHOM (PYHKIIMU HA OTpe3Ke

10 HaxoxaeHre HanOobIIIero 1 HAMMEHBIIIETO 1
3HAYEHHS HEMPEPHIBHOM (PYHKIIMU HA OTPE3KE

11 HaxoxaeHre HanOoIbIIIero 1 HAMMEHBIIIETO 1
3HAYCHHS HEMPEPHIBHON (PYHKITUU HA OTPE3KE

12 HaxosxaeHre HanOoJIbIIEr0 U HANMEHBIIIETO 1
3HAaYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpE3Ke

13 [IpuMeHeHne MpoON3BOIHOM JIs1 HAXOXKIEHUS 1
HaWJTy4dIIero PemieHus B MPUKIIAIHBIX 3a1adax

14 [TpumeneHne npou3BOTHOM ISl HAXO0XKIACHUS 1

HaWJIydlIero pCuICHUA B IPUKIAJHBIX 3aJadax




[IpumeneHne npou3BOTHOMN ISl OIIPEACIICHUS

15 CKOpPOCTHU U YCKOPEHHS ITPOIIECCA, 3aJaHHOTO
hopmymoit uiu rpagukom
[IpumeHneHne mpoOU3BOTHON I OMpe/IeIICHUs

16 CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOIO
dhopmymoit miu rpagukom

17 Kommnosumus hyHkmmii

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 FGOMeTpI/IIIeCIfI/IC 0o0pa3bl ypaBHEHH Ha
KOOPJIUHATHOMN TUIOCKOCTH

21 FeOMeTqueCISI/Ie o0pa3bl ypaBHEHHI Ha
KOOpPJAMHATHOMN INIOCKOCTH

29 Kontponbnas padota: "UccnenoBanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHH.
[IpaBuiia HaXx0X/1€HUS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuia HaX0XJICHHsI IEPBOOOPA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia

27 Beruucnenue onpenenéHHoro HHTerpaia 1o
dbopmyne Hetotona-Jleitouuia

28 Brruncnenue onpeien€HHOro HHTErpasia mno
dbopmyne Hetotona-Jleitouuia

29 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
TJIOAEH TIIIOCKUX PUTyp

30 [TpumeHeHne MHTETpaa sl HaX OXKACHUS
00bEMOB reOMETPUYECKHX Tell

31 HpI/IMCpBIVpeH_IeHI/Iﬁ b depeHIInaTbHBIX
ypaBHEHHHA

32 [Tpumeps! pemeHuit quddepeHIraIbHbIX




YpaBHEHU I

MaremaTudeckoe MOACIINPOBAHUE PCAJIBHBIX

33 MIPOIIECCOB C MOMOIIBIO AH(PepeHIInaTbHBIX 1
YpaBHEHUU

34 Kontposnbnas padota: "[lepBoobpasznas u 1
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIMH, UX CBOHCTBA 1
u rpaduKu
Tpuronomerpuueckue KI[UU, UX CBOWCTBA

36 ’ 1
U rpaduku

37 Tpuronomerpuyeckue GyHKINH, UX CBOHCTBA 1
U rpaduKu

38 Tpuronomerpuieckue GyHKIIUHN, UX CBOICTBA 1
u rpaduku

39 Tpuronomerpuyeckue GyHKINH, UX CBOHCTBA 1
U rpaduKu
OT060p KOpHEH TPUTOHOMETPHUICCKIX

40 yYpaBHEHUH C MOMOIIBbIO TPUTOHOMETPHUYECKON 1
OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

41 YPaBHEHUI C IOMOILBIO TPUTOHOMETPUYECKON 1
OKPY>KHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKUX

42 YpaBHEHUH C IOMOIIBIO TPUTOHOMETPUUYECKON 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 aBHEHWH C ITOMOIILIO0 TPUTOHOMETPHUIECKOMN 1
y
OKPY>KHOCTH

44 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

45 Pemrenne TpuroHoMeTprU4ECKMX HEPABEHCTB 1

46 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1

48 KonTtpompHas pabdora: "['padukn 1




TPUTOHOMETPUUYECKUX (DYHKIHI.
Tpuronomerpuyeckue HepaBeHcTBA"

OcHoBHBIC MCTOJbI pCHICHUS MMOKAa3aTCIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METOJIbI PEIICHHSI TOKA3aTSIBbHBIX
HEPABCHCTB

51 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX
HEPaBEHCTB

59 OCHOBHBIE METOJIbI PEIICHHUSI TOKA3aTSIBbHBIX
HEPABCHCTB

53 OcHOBHBIE METOABI PELICHUS
norapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METOABI PELICHUS
norapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

57 OcHOBHBIE METOBI PELICHUS
UPPAIMOHAILHBIX HEPABCHCTB

59 OCHOBHBIE METOBI PEIICHUS
HppallMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
HppallMOHALHBIX HEPABEHCTB

60 OcHOBHBIE METOBI PELICHUS
HPPAIMOHATLHBIX HEPABEHCTB

61 I'padmueckue MeToab! pettieHs
HppaIlMOHATFHBIX YPaBHEHUI

6 I'padmueckue meToab! peieHus
HPPAIMOHATLHBIX YPaBHEHUI

63 I'padmueckue MeToabI pettieHs
MOKa3aTeIbHBIX YPABHEHUI

64 I'padmyueckue MeTOBI pelIcHUS




IOKa3aTCJIbHBIX HECPABCHCTB

65

66

I'paduueckue METOIbI peIICHUS
JorapuMUYECKUX ypaBHEHUI
I'padmueckue MeToAbI pericHUsS
JorapupMHUUECKUX HEPABEHCTB

67

68

69

I'paduueckue METOIbI peLICHUS
norapuMUYECKUX HEPABEHCTB

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

I'paduueckue MeTo bl peLeHus
[IOKAa3aTeIbHBIX U JOrapu(pMUUECKux
ypaBHEHUH

70

I'padmueckue MeToabl pemeHus
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'padmueckue MeToabl pemeHus
[IOKa3aTeIbHBIX U JOrapu(pMUUECcKux
HEPABEHCTB

72

KontponsHas pabora: "UpparuoHanbHele,
MOKa3aTeIbHbIE U JIoTapu(pMHUUecKue
HepaBeHCTBa"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (pOpMBI 3arucu
KOMILIEKCHOT'O YHCIIa

74

75

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKas (pOpMbI 3arucu
KOMILIEKCHOI'O YHCIIa

ApudmeTrnueckue onepanuu ¢ KOMIJIEKCHBIMU
YUCIIaMHU

76

77

Apudmernieckre onepanuu ¢ KOMILIEKCHBIMH
qucijiaMu

N3o0pakeHne KOMIUJIEKCHBIX YnCel Ha
KOOPJIUHATHON TUIOCKOCTH




N300paxeHne KOMITJIEKCHBIX YHCE Ha

8 KOOPAMHATHOM INIOCKOCTH 1

79 ®opmyna Myaspa. KopHu N-o#1 cteneHu us3 1
KOMIUJIEKCHOT'O YHUCIIa

80 ®opmyna Myaspa. Kopuu N-oii crenenu u3 1
KOMIIJICKCHOT'O YHUCIIa
[TpuMeHeHne KOMIUIEKCHBIX YUCEI JUIS

81 perieHust GU3NIECKUX U T€OMETPUUCCKUX 1
3amaq

82 Kontponbnas padota: "KommiekcHbie uncia" 1

83 HatypanbHble u 1ebie urcia 1

84 HatypanbHble u 1ienbie uncna 1

85 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH IEITBIX 1
qucen

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
quce

87 [IpuMeHeHHE TPU3HAKOB JCTUMOCTH IIEITBIX 1
yucen: HOJl u HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX 1
gucen: HOJl u HOK

89 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 1
YHCeIl: OCTaTKU MO0 MOIYITIO

90 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX 1
YHCeIl: OCTaTKU MO0 MOIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX

91 qucell: AITOPUTM EBKiHIA TS pemeHus 3a1a4q 1
B IIEJIBIX YMCITaX

92 KonrtponbHas pabdora: "Teopust nenbix yncen" 1
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- 1
CIICJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHIA. 1

PaBHOCHUIbHEIE CUCTEMBI U CUCTEMBI-




CIIEICTBUS

OCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

% COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI 1

96 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U 1
COBOKYNHOCTEH MpPaLMOHAIbHBIX YPAaBHEHUH

97 OcHOBHBIE METO/Ibl PELICHHs CUCTEM H 1
COBOKYIIHOCTEH IIOKAa3aTeJIbHBIX YPaBHEHUN

98 OcHoBHbIE METO/Ibl PELICHNs CHCTEM H 1
COBOKYIIHOCTEH I0Ka3aTeJIbHbIX YPaBHEHHM

99 OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U 1
COBOKYIIHOCTEH Jorapu(MU4EeCKUX YpaBHEHHM

100 OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U 1
COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHHHA
[IpuMeHeHne CUCTEM K PELIECHUIO

101 MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 Pa3InyHbIX 1
o0JacTeil HayKH U peaybHOM KU3HH,
MHTEpIpeTalys NOJyYeHHBIX pe3yJbTaToOB
[IpuMeHeHMe crcTeM K peleHUI0

102 MaTeMaTHUYeCKUX 3ajay U 3ajjad U3 pa3iIMuHbIX 1
o0acTeil HayKH U peaybHOM KU3HH,
MHTEpIpeTaIysl MOTYYEHHbBIX PE3YJIbTaTOB
[IpumeHeHne HEPaBEHCTB K PEIICHUIO

103 MaTeMaTHYeCKUX 3aJ]1ad U 3a/1a4 U3 pa3InyHbIX 1
oOyacTell HayKH U peaJibHOM JKU3HH,
MHTEpHpeTalys NOJyYeHHBIX pe3yJIbTaToB
KontponsHas padora: "Cucremsl

104 parMoHATFHBIX, UPPAITHOHATEHBIX 1
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHui"

105 PanmonanbHble ypaBHEHHUS ¢ TapaMeTpaMu 1

106 PammonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1

107 PannoHasbHbIE CUCTEMBI C TapaMETPaMu 1

108 WppanmonanbHble ypaBHEHUs, HEPABEHCTBA C 1

napameTpamu




109

HppanmoHanbHble CUCTEMBI C TApaMETpaMu
[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C

110
napameTpamu

111 IToka3zaTenbHBIE CUCTEMBI C TTApAMETPAMHU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C
napameTpamu

orapu(pMUUECKUe CUCTEMBI C TapaMETPaMu

113 JI

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamu

116 TpuroHomeTpuyecKue CUCTEMBI C
napameTpamu
[TocTpoeHue u uccnenoBaHue

117 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYalHil C MOMOILBIO YPaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYyallUii C TOMOIIIBIO CUCTEM YpaBHEHUH C
napameTpamu
[TocTpoeHue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYAaIlMi C IOMOUIBIO CUCTEM YPAaBHEHUH C
napameTpamu

120 KonTtponbHas padora: "3anaun ¢
napamerpamu’

191 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHUS"

199 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AL
3HaHui: "YpaBHeHus"

193 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU"




124 HOBTOPG'I'{I/IG, 000011IeHHEe, CUCTEMATH3AIUS 1
3Hanuit: "HepaBencrna"

195 HOBTOPG}'{HG, 000011IeHNEe, CHCTEMATH3 AU 1
3HaHuii: "HepaBencrna"

196 HOBTOPC'I'-II/IC, 000011IeHHEe, CUCTEMATH3AIUS 1
3Hanuii: "HepaBencrna"

197 HOBTOPG}'{HG, 00001IcHHE, CHCTEMATH3ALHSA 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"

128 HOBTOPC'I'-II/IC, 0000111eHME, (iI/ICTeMaTI/ISaI_[I/I}I 1
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

129 HOBTOPG'I'-II/IG, 00001IeHHE, CHCTEMATH3ALNA 1
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

130 HOBTOP@?HG, 000011ICHIE, CHCTEMAaTH3aIUs 1
3HaHui: "MHTETpan u ero npuMeHeHue"

131 21(;1[;)5.6?;;,1{ (;((EI(I)/I?/IL'I'IeHHe, CHCTeMaTH3aIns 1

139 5{2}:;56?3; ?(?_[(I),S,II'I'IGHHG’ CHCTEMATH3AIIH 1

133 E{(;T;IE-G?;;’H (;(?1(1)/16141'1'16Hne, CUCTEMATHU3ALUS 1

134 HtoroBas KOHTpoJbHASA paboTa

135 Hrorosas KOHTpOJIbHASA paboTa 1 1

136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AINS 1
3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
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