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IHHOACHUTEJBbHAA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauboJsee 3HaYMMbIX B IIPOrpaMMe CPEHEro O0IIero o0pa3oBaHusl, TOCKOIbKY, C OJHOM CTOPO-
HBI, OH 00€CIIeUNBACT MHCTPYMEHTAIBbHYIO 0a3y AJIsl M3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYp-
COB, a C IpYroi CTOPOHBL, (POPMHUPYET JOTUUECKOE U A0CTPAKTHOE MBIIIICHUE 00YJarOIIUXCS Ha
YpPOBHE, HEOOXOUMOM JIJIsl OCBOEHUSI MH()OPMATHKH, OOIIECTBO3HAHMUS, HCTOPHH, CIIOBECHOCTH
U JIpyT'UX JUCUUIUIMH. B pamkax naHHoro y4eOHOro Kypca oOydaromiuecs: OBJIaJIeBalOT YHUBEP-
CaJIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpast (POpMYJIHPYET CBOU JOCTHKCHHUS B MaTeMaTH-
yeckoi opme.

VY4eOHblil Kypc anreOppl W Hayal MaTeMaTHYECKOTO aHAJIM3a 3aKJIAJbIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUSI 3aKOHAMH (DU3UKHU, XUMHUH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHJCH-
U pa3BUTH SKOHOMHUKHU M OOIIECTBEHHOW KM3HHU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEH-
HBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIB30BATh UX JIJIS JAIbHEUIIETo
00pa3oBaHUs U B IOBCETHEBHOW KHU3HH. B TO ke Bpems oBNaieHue aOCTPaKTHBIMU M JIOTHYECKU
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MAaTEMaTUYECKOTO aHAIKM3a PAa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTH, JOKAa3bIBaTh YTBEPXKIACHHS C NOMOIIbIO MHIYK-
MU U paccyXaaTh JEAYKTHBHO, UCIOJIb30BaTh 0000IIEHNE U KOHKPETU3allnI0, adCTparupoBa-
HUE U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHIECKOE MBIIIUICHUE.

B xone usyuyenus yueOHOro kypca «Anredpa U Hayajia MaTeMaTHYECKOTO aHaIu3a» 00y-
YaroIIMecs MOJIYy4aloT HOBBIM OIBIT pelleHus MPUKIaJHbIX 33]1a4, CAMOCTOSATEIBHOIO MTOCTpOE-
HUSL MaTEeMAaTUYECKUX MOJeNel peajbHBIX CHUTYalllil, UHTePIPETAlUU MOTYyYCHHBIX PEIICHUI,
3HAKOMSITCS C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHbIil Kypc 00aaeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM OTEHLMAIOM, KOTOPBINA pea-
JAU3yeTcsl Kak 4yepe3 ydeOHbIH Marepuan, ClocOoOCTBYIOMIMN (OPMHPOBAHUIO HAYYHOTO MHPO-
BO33pEHUS, TaK M 4Yepe3 cherupuKy y4eOHOU NeATeTbHOCTH, TpeOyromeld MpoaoHKUTEIbHON
KOHIEHTPAllui BHUMAHHUS, CAMOCTOSTEIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a IMOJIyYEH-
HBII pe3ysbTarT.

B ocHoBe MeTouKku 00yueHHs anredpe U HadyaaaM MaTeMaTHUYeCKOro aHalIMu3a JeKUT J1es-
TEIbHOCTHBIA MPUHILIUI O0yUEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CIIEIyIOIINE COepkKaTeIbHO-METOANYeCKHEe JIMHUNU: «Yucna u BerauciaeHus», «OyHKIUYU U rpa-
bukn», «YpaBHeHHs] U HepaBeHCTBa», «Hawama matemarnueckoro aHanmuza», «MHOXecTBa H
Joruka». Bce OCHOBHBIE cO/EPKATEIBLHO-METOJNYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra U MOCTENEeHHO HachlIasiCh HOBBIMU TeMaMH U pazzaenamu. [laHHbINH y4eOHbIN Kypc sBIIs-
€TCs MHTETPaTUBHBIM, IOCKOJBKY OOBEIMHSET B cebe conep)kaHhe HECKOJIbKHUX MaTeMaThye-
CKUX JMCUHUIUIMH, TAaKUX Kak ainre0pa, TPUrOHOMETpPHsI, MaTeMaTHUYECKHI aHaIn3, TEOPHUs] MHO-
KECTB, MaTeMaTH4ecKkas Joruka u apyrue. [lo mepe Toro kak o0y4aromuecs: OBJaIeBalOT BCE
0oJiee MHUPOKUM MaTEMAaTUUYECKUM alapaTtoM, y HUX MOCIel0BaTeNIbHO (hOpMUPYETCs U COBEP-
LIEHCTBYETCSI YMEHUE CTPOUTHh MAaTEMAaTHUUECKYIO0 MOJIENb PEAIbHOM CUTyalluH, IPUMEHATh 3Ha-
HUS, TIOJyYEHHbIE MTPU U3YUYEHUHU Y4eOHOIr0 Kypca, JJIsl PelIeHUsI CaMOCTOSTENBHO CHOPMYIUPO-
BaHHOM MaTeMaTU4ECKOH 3aJjauH, a 3aTEM UHTEPIPETUPOBATh CBOM OTBET.

CopepxarenpHo-MeTOIMYECKas JIMHUA «YKcna ¥ BBIYMCICHUS» 3aBepiiaeT GopMUpoBa-
HHUE HABBIKOB MCIIOJIb30BaHMs IEHCTBUTENBHBIX YHCEN, KOTOPOE OBIJIO HAYaTO Ha YPOBHE OCHOB-
HOTO 0o01mero odpa3zoBanus. Ha ypoBHe cpenHero o61miero oopa3oBanus 0co00¢ BHUMaHHUE y/Ie-
asiercst GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BBIUMCIICHHUH, BKIIOYAIOIMINX B €05l HCIOIIB30-
BaHUE Pa3NUYHbIX (DOPM 3alMCH YKCa, YMEHUE AeNaTh NPUKUIKY, BBITOIHATH NPUOIMKEHHBIE
BBIYUCIICHHSI, OIICHUBATh YHCIIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMHU.
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3HaKOMbIE 00YYarOIUMCs] MHOKECTBA HaTypaJIbHBIX, LIEJbIX, PAIMOHAIBHBIX U IEHCTBUTEIBHBIX
Yycea JOMOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4HMCeld. B KaXIoM M3 3TUX MHOXECTB pac-
CMaTpPHUBAIOTCA CBOWCTBEHHBIE €My CIIeU(pUUECKUE 3a/1a4d U ONEpaluu: JeJIiCHHe Haleso, ore-
pPUpOBAaHUE OCTAaTKAMU Ha MHOKECTBE LEJIBIX YUCEJ, 0COObIe CBOMCTBA pallMOHAIBHBIX U Uppa-
[IUOHAIBHBIX YHCel, apu(hMETHUECKUE ONEPAIlH, a TAKXKe U3BJICUCHNE KOPHS HATYpalbHOM CTe-
IIEHU Ha MHOXKECTBE KOMIUIEKCHBIX uKcel. biarogaps nocienoBaTeabHOMY pacIIupPEeHUIO Kpyra
MCIIOJIb3YEMBIX UHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMU UX IPUMEHEHUS NSl pELICHUs pa3iny-
HBIX 3a/1a4 (opMupyercs MpeACTaBICHUE O €MHCTBE MaTeMaTHKU Kak HAyKd M €€ poyid B IO-
CTPOCHUU MOJEJICH peaJbHOro MUpa, IIMPOKO UCITIONIB3YIOTCS 00001IeHNe U KOHKPETH3alIUsI.

JIlunus «YpaBHEHUS M HEPAaBEHCTBA» peaIn3yeTcs Ha MPOTSHKEHUU BCero oOydyeHHs Ha
YpOBHE cpenHero oOmiero oOpa3oBaHMs, NMOCKOJIBKY B KaxaoMm pasnene IIporpammsl mpeny-
CMOTpPEHO pELICHHE COOTBETCTBYIOLIMX 3ahay. B pe3ynbraTe oOyuaromiuecst OBJIAAEBAIOT pa3-
JUYHBIMU METOAAMH PEIICHHsI PAlMOHANBHBIX, HPPALMOHATIBHBIX, TOKA3aTeIbHBIX, JOrapupMu-
YEeCKHUX M TPUTOHOMETPUUYECKHX YPaBHEHUH, HEPABEHCTB M CUCTEM, a TAKXKE 3a7a4, COEPIKaIINX
napametpsl. [loyueHHblE YMEHUSI MIMPOKO MCIOJB3YIOTCS MPH UCCIEAOBAHUM (PYHKUMH C IO-
MOIIbIO TPOU3BOIHOM, NPH PEIICHUHU MPUKIIAJHBIX 3a]a4 U 33/1a4 Ha HaXOXKJACHHUE HauOOJIbLINX
Y HauMEHbIIMX 3HaueHul (yHkuuu. JlaHHas copepikareiabHas JUHMS BKIIOYAECT B ceOsl TaKke
(dbopMHpOBaHHE YMEHUH BBINOJIHATE pacy€Tsl 1o (Gopmynam, npeoOpa3oBaHUs PaLMOHAIbHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAK)KE BBIPAKEHUH, COJIEPIKaLNX CTe-
HeHU U Jorapudmsl. brarogaps uzyueHuro airedpanyeckoro Marepuasia MpoucXoauT JajlbHEe-
Iee pa3BUTHE AJTOPUTMHUYECKOTO M a0CTPAKTHOTO MBINIICHUS OO0yJaromuxcs, GOpMHPYIOTCS
HaBBIKU JIEAYKTUBHBIX PACCyXAECHUH, pabOThl C CUMBOJIBHBIMU (pOpMaMu, IPECTABICHUS 3aK0-
HOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HepaBeHCTB. AnreOpa npeanaraet 3¢ dekTus-
Hble UHCTPYMEHTHI JUIsl peIlIeHUs] MPAKTUUYECKUX U €CTECTBEHHO-HAY4HbIX 3a]ay, HarJsaHo Jie-
MOHCTPHUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAyKH.

CopnepxaTenbHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaUKH» TECHO MEPErIeTaeTcs C
JPYTMMU JIMHUSIMH y4€OHOIO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33J1a€T MOCJeI0BaTeNb-
HOCTh M3y4eHMs MaTepuana. V3yueHue CTelneHHOW, moKa3aTeabHOM, JorapuMHUUecKol U Tpu-
TOHOMETPUYECKUX (PYHKIIMH, UX CBOWCTB U I'paUKOB, UCIOJIb30BaHNUE (DYHKIUHN Ui peIIeHUs
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHOM )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
AQHAJIN30M, TaK U C PELIEHUEM ypaBHEHMH U HepaBeHCTB. [Ipu 3ToM Oosbllloe BHUMaHUE yaemnsi-
ercsd (opMUPOBAaHUIO YMEHHs BbIpaXaTb (JOpMyJamMH 3aBUCHUMOCTU MEXIY Pa3IUYHBIMU BEIH-
YHMHAMH, UCCIIEIOBATh MOJIY4YeHHbIE (QYHKIIMH, CTPOUTH UX Tpaduku. Marepuan 3Toi conepxka-
TEJIbHOM JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUI M HaBBIKOB, MO3BOJISIONIUX BBIPAXKaTh 3aBUCUMO-
CTH MEXJy BEIMYMHAMU B pa3IMuHOM (hopmMe: aHaTUTHYECKOH, rpaduueckoil u ciosecHoi. Ero
U3y4eHHE CIIOCOOCTBYET PA3BUTHIO AITOPUTMUYECKOTO MBIIIIEHHSI, CHOCOOHOCTH K 0000IIEHUIO
Y KOHKPETHU3alMH, UCIIOJIB30BaHUIO aHATIOTHHA.

CopnepxarenpHas nnHusA «Havana MaTeMaTHuuecKkoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTH4YeCKHX, TaK U MPUKJIAAHBIX 3a/1a4, JTOCTYIHBIX 00ydJarouumcs,
TaK KaK y HUX IMOSIBJISIETCS BO3MOXKHOCTb CTPOUTH I'paMKU CIOXKHBIX (DYHKIMHA, ONpeaAessaTh UX
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIOM@AAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTH M yCKOpPEHMS IpoleccoB. JJaHHas conepkarenabHas JMHUS OTKPHIBAET HOBBIE BO3MOXK-
HOCTH TIOCTPOEHHUS MaTeMaTH4YEeCKHMX MOJIeNe peaJbHBIX CHUTYyalluid, MO3BOJISIET HAaXOIUTh
HaWIy4lllee PELIEHUE B MPUKIAJHBIX, B TOM YHCIE COLMAIBbHO-DKOHOMUYECKHX, 3a/adax. 3Ha-
KOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, Gop-
MaJIbHO-JIOTMYECKOT'0 M KPEaTUBHOT'O MBIIUIEHUS, (OPMUPOBAHUIO YMEHHI pacro3HaBaTh Mpo-
SBJICHUS 3aKOHOB MaT€MaTHKHU B Hayke, TEXHMKe U HcKyccTBe. OOyuaromuecs: y3HalT O Bblaa-
IOIIMXCS pe3yabTaTax, NOJYYCHHBIX B X0JI€ Pa3BUTUSI MATEMAaTUKH KaK HayKH, U 00 UX aBTOpax.

CopneprxaTenpHO-MeTOANYECKAs! TUHUS «MHOXKECTBA M JIOTUKA» BKIIIOYAET B €05 dI1eMEH-
Thl TEOPUU MHOXECTB U MAaTEMaTUYECKOU JIOTMKHU. TeOpEeTUKO-MHOKECTBEHHBIE MPECTABICHUS

3



NPOHM3BIBAIOT BECh KypC INKOJBHOM MaTeMaTHKW M MpeUlaraloT Hambosiee YHHBEpCAIbHBIN
A3BIK, OOBEAUHSIONINI BCE pa3/ielbl MATEMATUKH U €€ MPUIOKEHUM, OHU CBS3BIBAIOT Pa3HbIC
MAaTCMAaTUYCCKUEC AUCHUIUIMHBI 1 UX MMPUIIOKCHUA B CAUHOC LICJIOC. HOBTOMY BaXXHO OJaTh BO3-
MO>KHOCTh 00y4aroneMycsi IOHUMAaTh TEOPETUKO-MHO)KECTBEHHBIH S3bIK COBPEMEHHON MaTeMa-
TUKH U HUCIIOJIB30BATh €T0 IJIA BBIPAKCHHUA CBOUX MBICIICH. I[pyrI/IM BaXHBIM IMPHU3HAKOM Martc-
MaTHKHU KaK HAayKH CJIeyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh 0OOCHOBAHMI! U ClIeJOBaHHE
OTIpeNIeIEHHBIM TPaBHJIaM MOCTPOSHHSI J0KA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU MaTeMaTH-
YECKOM JIOTUKU CITOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUIEHUS 00yUaloIUXCsl, TO3BOJISIET UM
CTPOUTBH CBOM PACCYXJICHHUS HAa OCHOBE JIOTHYECKUX MPaBMJI, (GOPMUPYET HABBIKU KPUTUYECKOTO
MBILUICHHUS.

B yuebHOM Kypce «Auredpa v Hayaja MaTEMAaTUYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHO-
Bbl MaTEMaTHYECKOI0 MOJCIUPOBAHMS, KOTOpbIE MPU3BaHbI CIIOCOOCTBOBATH (POPMHPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJICNICH peabHBbIX CUTYAIMid, UCCIEOBAHUS ITHX MOJIENEH C TTOMOIIBIO
anmapara aiareOpbl U MaTeMaTH4YecKOro aHalli3a, MHTEPIPETAlMU IOJIYYeHHBIX pPe3yJbTaToB.
Takue 3a1aHus BIJIETEHBI B KAXK/IbIM U3 pa3/iesioB IPOrpaMMbl, IOCKOJIbKY BECh MaTepuail y4ueo-
HOT'O Kypca HIMPOKO KCIIOJIb3YeTCs ISl pelIeHUs MPUKIAIHbIX 3aAa4. [Ipu periennn peaabHbIX
IPAKTUYECKUX 33/1a4 00ydaroluecs pa3BUBAIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOUTh 3aKOHO-
MEPHOCTH, abCTparupoBaTbcs, UCIOIb30BaTh aHAIOTHIO, 00001IAaTh U KOHKPETU3UPOBATH MPO-
onemy. JlearenbHOCTD 1O (HOPMUPOBAHHUIO HABBHIKOB PEUICHHUS MPHUKIAIHBIX 33/1a4 OPTaHU3YeTCs
B IIPOIECCE M3YYECHMsSI BCEX TeM y4eOHOro Kypca «Anredpa W Hadajga MaTeMaTHYEeCKOro aHallM-
3a».

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOT0 aHaInu3a» OTBOJUTCS
272 gaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kitacce — 136 vacoB (4 yaca B Helie-
JI10).



COJEPKAHUE OBYYEHUA
10 KJIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHThI, OECKOHEUHbIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB IS peIIeHUs MPUKIATHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHBIC YKca. PalmoHaNbHBICE M WPpAlMOHAIBHBIC YHcia. ApuMeTHUECKUe
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAyb AEHCTBUTEIBLHOIO YMCIA M €r0 CBOMCTBA.
[TpuOnm>xEHHbBIE BHIYUCIEHMS, IPABUIIA OKPYTJIEHUS], IPUKKJIKA U OLIEHKA pEe3yJIbTaTa BbIYMCIIE-
HUU.

Crenensb ¢ nensiM nokasareneM. bunom HetoTona. Mcnonb3oBanue noaxonsueil popmsl
3alACU ACUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM IIOKA3aTeNEM U €€ CBOWCTBA, CTENEHb C JCHCTBUTEIBHBIM I10-
Ka3aTreseM.

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

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

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPeoOpa3oBaHus. Y paBHEHUE, KOPEHb ypaBHEHUs. PaBHO-
CUJIbHBIE YPAaBHEHUS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHHe HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEILICHHUS LETIbIX U JPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OJTHOM NEpEMEHHOM. [/leneHrne MHOrowieHa Ha MHOTOWIEH ¢ OCTaTKOM. Teope-
Mma be3y. MHorousnens! ¢ nensiMu ko3 duuuenramu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS MPPALMOHAIBHBIX YpaBHE-
HU.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPABHEHHMN.

[TpeobpazoBaHue BbIpaXKEHHM, COlepKalIUX JorapudMsl.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELICHHS JOrapuPpMUUECKUX ypaBHE-
HU.

OcHoBHBIE TpUroHomerpudeckue Gopmynsl. [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BBI-
pakeHu#. Penienne TpUroHOMETpUYECKUX YPAaBHEHUM.

Pewenne cucrem JMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenuresb MaTpULbl 2X2, €ro TEOMETPUYECKUI CMBICT U CBOWCTBA, BHIYMCIICHHE €0 3Ha4e-
HUs, IPUMEHEHUE ONPEACIIUTENS I PEIICHNs CUCTEMBI JINHEWHBIX ypaBHEHMM. Pemenue npu-
KJIAJIHBIX 33J1a4 C ITOMOIIBI CUCTEMBI JMHEHHBIX ypaBHeHUH. MccmenqoBanne NoCcTpOeHHOM MO-
JIeJIH C IIOMOILIBIO MATPULL U ONPEIETUTEIICH.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH M
HepaBeHCTB. [IpuMeHeHNne ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3aJad U 3a-
Jla4 U3 pa3IMydHbIX 00JacTel HayKu U peasibHOM JKHU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3aumHo oOpatnble ¢yHknuu. Kommosuuus
¢bynkuuit. ['paduk pynkuun. DnemeHTapHble Ipeodpa3zoBaHus Ipa@uKoB (HyHKIIMHA.

OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTosHcTBa. YETHpie M HeuéTHhle QyHKIMU. [leprognueckue ¢yHkuuu. IIpomexyTku



MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (YHKIIMU. Hanbombiiee U HauMeHbIIIee
3HaYeHUs (PYHKIMH HA TPOMEXKYTKE.

Jlunelinasi, KBaJpaTU4YHas U JpoOHO-THHENHHas PYHKIUU. DIIEMEHTapHOE HCCIeI0OBaHNE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKUIMS ¢ HATypalbHBIM M IEJNBIM TMOKaszareiem. E€ cBolicTBa u rpaduk.
CaoticTBa 1 rpaduk KOpHs N-0¥ cTeneHu Kak QyHKIMH OOpaTHOM CTENEeHH ¢ HATypaJbHBIM MO-
Ka3aTeseM.

[TokazarenbHas u norapudmudeckas GpyHKUKU, UX cBoWcTBa U rpaduxu. VMcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypPaBHEHUH.

Tpuronomerpuyeckas OKpyKHOCTb, OTpeIeNIEHUe TPUTOHOMETPUUYECKUX (QYHKIIMM YnciIo-
BOr'0 apryMeHTa.

OyHKIMOHATIbHBIC 3aBUCUMOCTH B peabHBIX MpOIleccax U ABJICHUAX. ['papuku pearbHbIX
3aBUCUMOCTEH.

Hauyana maTemMaTnueckoro aHajaimsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs MOCIeA0BaTeNbHOCTEH. MeTo ] MaTeMaTHIECKOM
WHIYKUUA. MOHOTOHHBIE U OTPAaHUYEHHBIE NIOCIIEI0BATENBHOCTH. VICTOpHSI BOSBHUKHOBEHUS Ma-
TEMaTUYECKOr0 aHaln3a KaK aHalin3a 0ECKOHEUYHO MaJIbIX.

ApudmeTrnueckast 1 reoMmeTpuueckas nporpeccuu. beckoneuno yOpiBaroIias reomeTpuyie-
ckas mporpeccusi. Cymma OECKOHEYHO yOBIBAIOIIEH T€OMETPUIECKOM mporpeccuu. JInHeHHbIN u
SKCHOHEHLIMAIBbHBIA pocT. Uucno e. @opMyna ClIOKHBIX MPOLEHTOB. Mcnosib3oBanue mporpec-
CHH JIJI PELICHUS peaJIbHBIX 3a7a4 MPUKJIIAHOrO XapaKTepa.

HenpepriBable pyHKIMK U BX cBOWCTBA. Touku pa3zpeiBa. ACUMNTOTHI rpa@uKoB QyHK-
nui. CBoiicTBa (yHKIMI HENMPEPHIBHBIX HAa OTpe3Ke. MeToa MHTEpBaJIOB JUIsl pEIleHus Hepa-
BeHCTB. [I[prMeHeHue cBOMCTB HEMPEPHIBHBIX (PYHKIIMM IS PEIICHUs 3a1a.

[lepBas u BTOopas npousBoaHbie GyHKIMH. ONpenerneHue, TeOMETPUISCKUN U PU3MUECKUI
CMBICT POU3BOAHON. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[IpousBoaHbIe eMeHTapHBIX GyHKIUNA. [Ipor3BoaHAs CyMMBI, TPOU3BEACHUS, YACTHOTO
¥ KOMIO3UIINH (QYHKITUH.

MHo:xecTBa M JIOTHKA

MHoXecTBO, onepaluy HaJ MHOXKECTBaMHU U MX cBoiicTBa. /lnarpammsl Jiinepa—BenHa.
[IprMmeHeHrne TeOpETUKO-MHOKECTBEHHOT'O anmapara JJisi ONUCAHUsl PEAbHBIX MPOLECCOB U SB-
JICHUH, TP PEIICHUH 33724 U3 IPYTUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHYeCKOro OOBEKTa, CIEJCTBUE, JOKa3aTellb-
CTBO, PAaBHOCUJIbHBIE YPABHEHHSI.

11 KJIIACC

Yucjia v BLIYMCIEHUS

Harypanbusle u nenble uucna. [IpuMmeHeHMe NpU3HAKOB AEIMMOCTH UEIBIX YHCE,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB MO MOJYJII0, anroput™Ma EBknnaa 11 peieHus 3a1a4 B LEJIbIX YUCIIaX.

KommekcHpie umcna. AnreOpanyeckass U TpUTOHOMETpUuYeckas (POpPMBbI 3amUCH KOM-
MJIEKCHOTO Yncia. ApupMeTHIECKHe Olepaliy ¢ KOMIUIEKCHBIMU yncnamu. M300paxenne Kom-
MJIEKCHBIX YHMCENI Ha KOOpIUHATHON rmockocth. @opmyna Myaspa. KopHu N-oil crenenu w3
KOMIUIEKCHOTO yucina. [I[puMeHeHre KOMIUIEKCHBIX YUCEel IS peuieHus] PU3NIeCKUX U reoMeT-
PUYECKUX 3a]1ad.

YpaBHeHHUS M HEPaABEHCTBA

Cucrema 1 COBOKYNTHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.



OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C MMOMOIIBI0 TPUTOHOMETPUYECKOMN
OKPY’KHOCTH. PernieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPAIIUOHAIIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJIbl PEUICHUS] CUCTEM M COBOKYIIHOCTEH pallMOHAIbHBIX, UPPALUOHAIb-
HBIX, IOKA3aTeJbHBIX U JIOTApU(PMUUECKUX ypaBHECHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMeHeHre ypaBHEHUN, CUCTEM M HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a]1a4 U 3a-
J1a4d U3 pa3InYHbIX 00JacTeil HAYKH M pealbHOW KU3HH, HHTEPIPETAIH TOyYSeHHBIX Pe3yibTa-
TOB.

DOyHKUUH U rPadpuKu

I'paduk kommosunuu QyHkuuid. ['eomerpuueckue oOpaszbl ypaBHEHH M HEpPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IPaUKH.

['paduueckue MeTopl peUIeHNs ypaBHEHUH M HEpaBEeHCTB. | paduueckne MEeToabl pere-
HUA 33/1a4 C TapaMeTpaMH.

Hcnonp3oBanue rpadukoB GYHKIME TSI KCCIICIOBAHUS MPOIIECCOB M 3aBUCUMOCTEH, KO-
TOpbI€ BOSHUKAIOT MPU PELICHUH 3a1a4 U3 APYTUX YIeOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Hayana maTremMaTH4ecKoro aHajam3a

[TpumeHeHne MPOU3BOIHON K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
Haxoxaenre HanOOIbIIIero 1 HAMMEHBIIETO 3HAYCHUI HEMTPEPhIBHOW (DYHKIIMU HA OTPE3Ke.

[IpuMeHeHre NTpOM3BOIHOM 711 HAXOXKICHHS HAWIY4lIero peuieHusl B MPUKIIAIHbIX 3a7a-
yax, JJIs ONpeesIEHUs] CKOPOCTHU U YCKOPEHMUS Mpoliecca, 3aJaHHOro (PopMyJioi Win rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 31MeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICa UHTErpana. BeryuciieHre onpenenéHHoro nHTerpana
no popmyne HeroTona-JleliOHuma.

[TpuMeHeHne nHTerpasa A1 HaXOXKIACHUS IIOMAAeH MIOCKUX GUryp u o0bEMOB reomMeT-
PUYECKHX TEl.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHuecKkoe MOJAEINpPOBaHNe
PEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI YYEEHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOT O AHAJIN3A»
(YIJIYBJEHHBIN YPOBEHD)

HA YPOBHE CPEJHEI'O OBILLIET'O OBPA30BAHHUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpamaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3ZHMIIMH OOYYaIONMIEerocsi Kak aKTUBHOTO W OTBET-
CTBEHHOTO YJieHAa POCCHUHCKOTO OOIIECTBa, MPEICTABICHHE O MAaTEeMAaTUYECKUX OCHOBax (DyHK-
[IHOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHUH, MPOIEAYp TPaKIaHCKOTO 001mecTBa (BHIOOPHI,
ONPOCHI U JAPYTO€), yMEHUE B3aMMOJIEHCTBOBATh C COLIMAIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU
¢ uX QYHKIUSAMH U Ha3HAYCHHEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKOM TPakTaHCKON UISHTUYHOCTH, YBAKCHHUS K TIPOLULIOMY H
HACTOAILLIEMY POCCUKWCKONM MAaT€MaTHUKH, LIEHHOCTHOE OTHOILLIEHUE K JOCTHKEHUAM POCCHMCKHX



MaTeMaTUKOB M POCCUUCKOM MAaTeMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE 3TUX JIOCTHKECHUH B
JIPYTUX HayKax, TEXHOJIOTHIX, chepax SIKOHOMHKH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHWE JYXOBHBIX IIEHHOCTEHW POCCHUUCKOTO Hapoja, CPOPMHUPOBAHHOCTh HPABCTBEH-
HOTO CO3HAHHUS, STUYECKOTO MOBEJCHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUXKE-
HUM HayKH U AESATEIbHOCThIO YYEHOI0, OCO3HAHUE JIMYHOIO BKJIaJa B MOCTPOEHUE YCTOMYUBOTO
Oynyuiero;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MHPY, BKIIIOYAs ICTETUKY MATEeMaTHYECKUX 3aKOHOMEPHO-
cTel, 00BEKTOB, 3a/1a4, peIIeHUH, pacCyKJACHUH, BOCIPUUMUYHUBOCTh K MaTEMaTUYECKUM acIIeK-
TaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHSI IIPUMEHSATH MAaTEMATHUECKUE 3HAHUS B MHTEpEcaxX 37J0POBOTO
u Oe3omacHoro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3[0POBBIO (3I0pPOBOE IH-
TaHue, COATAaHCUPOBAHHBIN PEXUM 3aHITHH M OTAbIXa, peryisipHas ¢u3udecKkass akTUBHOCTD),
($U3UYECKOE COBEPIIICHCTBOBAHUE MPH 3aHATHUSIX CIIOPTUBHO-030POBUTEIBHOM JIEATEILHOCTBIO,

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/ly, OCO3HAHUE IIEHHOCTH TPYI0JII00Us, HHTEPEC K Pa3IHYHbIM cdepam
pOoECCHOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp OyAylIeil mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE KU3HEH-
HBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa3oBa-
HUIO HA MPOTSKEHUU BCEU KU3HHU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUHU TPAKTUYECKUX
3a/1a4 MaTeMaTUYeCKON HAINPaBJICHHOCTH;

7) 3K0JI0TMYEeCKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYyJIbTYpbl, TOHHUMAHUE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX MPOLECCOB Ha COCTOSTHUE MPHUPOAHOM M COLIMAIIBHOW Cpelibl, OCO3HAHUE TJIO-
0aJIbHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, OPUEHTAIMS Ha MPUMEHEHUE MaTeMaTUYECKHUX
3HAHMM [T pellIeHus 3a7a4 B 00JIaCTH OKpYKaroIIel cpelibl, MIaHUPOBAHUE TTOCTYIKOB U OLICH-
KM MX BO3MOYHBIX MOCJIEICTBUI I OKPY>KAOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(hOopMUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BH-
THSl HAYKU U OOIIECTBEHHON MPAKTHKHU, TOHUMaHUuEe MaTeMaTUYECKON HayKH Kak chepsl yenoBe-
YECKOM JIeATEeNIbHOCTH, STANOB €€ pa3BUTHUS U 3HAYUMOCTH JJIsl Pa3BUTHS [IMBHIIN3AIUH, OBJIajIe-
HUE S3bIKOM MaT€MaTUKH M MAaT€MAaTHYECKOW KYJIbTYpOHl Kak CpPEeJCTBOM IO3HAHUS MHpPA, TO-
TOBHOCTBH OCYIIECTBJISITH TPOCKTHYIO M UCCIEAOBATENBCKYIO ACATEIHHOCTh UHIUBUIYAIBHO U B
rpyIIe.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCAJbHbIE YUeOHbIE 1eHCTBHUS

ba3oBble Jornyeckune a1eCTBUS:

BBISIBJISATE U xapaKTemeBaTL CyHleCTBeHHI)Ie HpI/ISHaKI/I MATEMATHUYCCKUX 06’I)eKTOB, I10-
HSTUH, OTHOIICHUI MEXTy MOHATUAMH, POPMYITUPOBATH ONPEACTIEHUS TOHATUN, YyCTaHABINBATh
CYILIECTBEHHBIH MPHU3HAK KJacCU(PHUKAIUH, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUH
MIPOBOAMMOIO aHAJIN34;

BOCIPUHUMATh, (POPMYIUPOBATh U MPEOOPa3OBbIBATh CYXKICHUS: YTBEpAUTENIbHbIE U OT-
pI/ILIaTeJIBHI:IC, CAMHHUYHBIC, YACTHBIC U O6H_II/I€, yC.IIOBHbIG;

BBISIBIIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpEYHsS B (pakTax,
JaHHBIX, HaGHIOI[eHI/ISIX nu YTBep)K,Z[GHI/ISIX, HpCIIHaFaTI: KpI/ITepI/II/I JIJIAA BBIABIICHUSA 3aKOHOMCpHO-
CTeW U MPOTUBOPEUHIA;
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JAC€JaTh BbIBOJbI C UCIIOJIB30BAHUECM 3aKOHOB JIOT'UKH, IIGI[yKTI/IBHBIX )41 I/IHIIyKTI/IBHbIX YMO-
3aKJTFOYCHUHN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JTOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsiMble U
OT MIPOTHBHOTO), BBHICTPAWBATh apTyMEHTAIIMIO, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000C-
HOBBIBAThb CO6CTB€HHBIC Cy)KILGHI/ISI U BBIBOJHBI,

BBIOMPATh CIOCOO perreHusi y4eOHOH 3ajaun (CpaBHUBATh HECKOJBKO BAPHUAHTOB pellie-
HUS, BEIOMpaTh HanOoJee MOIXOASIINN ¢ y4ETOM CaMOCTOATEIBHO BBIACTICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue AeiCTBHA:

MCIIOJIb30BaTh BOIMPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT MMO3HAHUSA, POPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIME POTUBOpPEYHE, TPOOIeMy, YCTaHABIMBATh UCKOMOE U JaHHOe, (op-
MHPOBATH TUIIOTE3Y, apIYMEHTHPOBATEH CBOIO MO3UIUI0, MHEHHUE,

MIPOBOJIUTH CAMOCTOSTENIBHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICOBAHNE 110 YCTAHOB-
JICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SIBICHUS, MPOIECCa, BBIIBICHUIO 3aBUCUMO-
CTell MexXay 00bEKTaMu, SIBICHUSAMHU, TPOIIECCAMH;

CaMOCTOSITEIILHO (POPMYIIMPOBATH 000OIIEHUST M BBIBOJBI MO PE3YJIbTaTaM IPOBEAECHHOTO
HaAOIIO/ICHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAK)KE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3131/1T1/m B HOBBIX yCJIOBI/ISIX.

PatGora ¢ undopmanmeii:

BBISIBJIIATH [le(l)I/IIII/ITI)I HHq)OpMaHHH, JaHHBIX, H€O6XOI[I/IMI)IX IJIA OTBETA HA BOHpOC n JJIa
pEIICHUS 3a1a4H;

BBIOMpPATh MHPOPMAIIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIN3UPOBAThH, CUCTEMATH-
3UPOBATh U MHTEPIPETHPOBATh HH(POPMAIIUIO pa3IMUYHBIX BUIOB U (POPM MpeICTaBICHNUS,

CTPYKTYpUpPOBaTh MH(GOPMAIUIO, MPEACTABIATh €€ B pa3IMYHbIX (Popmax, WILUIFOCTPUPO-
BaTh TrpaduvecKi;

OLICHUBATh HAJIEKHOCTh HH(POPMAIIMU IO CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPH-
SIM.

KoMMyHuKaTHBHBIC YHHBeEPCAJIbHbIC YUeOHbIC 1eHCTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CY>KJICHHUS B COOTBETCTBUU C YCIOBHSMHU M IIEIAMH 00-
meHusd, sCHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pPCHUA B YCTHBIX W INHNCbMCHHBIX
TEKCTax, 1aBaTh MOSCHEHUS IO XOJy PEIICHUs 3a1a4l, KOMMEHTUPOBAThH MOJy4YEHHBIH PE3Yilb-
TaT;

B X0/ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOH TeMbl, pOOIEeMBbI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBaTb HWJACH, HALCIICHHBIC Ha IMOUCK PCIICHHUSA, COIMOCTaBJIATH CBOU
CYXJIEHUS C CYXXICHUSMH JPYTrUX YYaCTHHKOB JUANora, oOHapy>KMBaTh Pa3IMyMe U CXOJCTBO
MO3UIHH, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEJICTaBIISITh PE3YJBTAThl PELIEHUS 3a7a4uH, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA, ca-
MOCTOSITEJIbHO BBIOMPATh (hOpMaT BBICTYIUIEHUS C YUETOM 3a/1a4 MPE3eHTAUU U OCOOCHHOCTEH
ayJIMTOpUH.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusauus:

COCTaBIISITh IUIAH, AJITOPUTM pEUICHHUS 3a7aud, BBIOMpATh CIOCOO pEUIeHUs C Y4ETOM
UMEIOLINXCSA PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:



BJIaJICTh HABBIKAMU ITO3HABATEIbHON peQIIeKCUU KaK OCO3HAHHS COBEPIIAEMBIX JeHCTBUI
U MBICIUTEIbHBIX IMPOLIECCOB, UX pPE3YyJIbTAaTOB, BIAJETh CIOCO0AMHM CAMOIPOBEPKU, CaMO-
KOHTPOJISI ITPOLIECCA U pe3yJIbTaTa pEeUIeHHUs] MATEMaTUYEeCKON 3a/1auH;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELLICHUH 3a]1a4l, BHOCUTbh KOP-
PEKTHBBI B JESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBI-
SBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pPE3yJbTaTa LEIH M YCIOBUSAM, OOBSICHATH MPUYUHBI JOCTHIKE-
HUS WIN HEJOCTHKEHUS Pe3yJIbTaToOB AEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLIEHKY IPHO0-
PETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJbHONH pabOTHI IpU
pelIeHUH y4eOHbIX 3aJa4, IPUHUMATh Lelb COBMECTHON NESITEIbHOCTH, IUIAaHUPOBATh OpraHu-
3aIMI0 COBMECTHOM pabOThI, paclpeaensiTh BUIbI padoT, JOTOBapUBaThCs, 00CYKIaTh MPOIECcC U
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U UHBIE), BBIIOJHATH CBOK YacTh pabOThl U KOOPIMHUPOBATH CBOU JIEHCTBUSA C JIpY-
UMM YIEHAMH KOMaH]Ibl, OIICHUBATh KQ4E€CTBO CBOETO BKJIA/Ia B OOLIHIA MPOAYKT O KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 kiacce 00y4yaromuics MOMYYUT CIEAYIOIINE MPEAMETHBIE pe-
3yJIbTaThl IO OTJEIBHBIM TeMaM pabouelt mporpamMmbl y4eOHOTO Kypca «Anrebpa U Hadajga Ma-
TEMaTHYECKOI'0 aHAJIN3ay:

Yucsia v BbIYUCICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! epruoanyecKas
Ipo0b, MPOLIEHTHI, HPPALIMOHAIBHOE YUCIIO, MHOKECTBA PAIIMOHAIBHBIX U JEHCTBUTENBHBIX YH-
ceJl, MOJlyJIb JIEICTBUTEIBLHOTO YUCIIA;

MPUMEHSTH IPOOH M MPOIIEHTHI JJISl PeIICHUs TPUKIATHBIX 33724 U3 Pa3IMYHBIX OTpacien
3HAHUM U PEATIbHOM KU3HH;

MPUMEHSTh MPUOIMKEHHBIE BHIYMCIICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKY U OLEHKY pe-
3yJIbTaTa BEIYUCIICHU;

CBOOOJTHO ONEpUPOBATh IMOHIATHEM: CTEIIEHb C IIeJIbIM [TOKa3aTeIeM, UCIOIb30BaTh MOJIX0-
TS0 GOopMy 3allucu JEHCTBUTENBHBIX YMCeN JJI pelIeHHs] IPAKTUUECKUX 3a/1ad U MPe/ICTaB-
JIEHUs1 TAHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAJILHBIM ITOKa3aTeleM;

CBOOOJHO OMEpUPOBATH MOHATUSAMU: Jorapudm yucia, 1eCITUUHbIE U HATypaJlbHbIE JIOTa-
pUGMBI,

CBOOOJHO ONEPUPOBATh MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHUCIIOBOTO ap-
TyMEHTAa;

OTIepUPOBATh MOHATUAMU: APKCUHYC, APKKOCHUHYC M apKTaHT'€HC YMCIOBOTO apryMeHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO OMNEpUPOBATH MOHATHSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIb-
HbI€ YPaBHEHUS U YPaBHEHUS-CIEACTBUS, PABHOCWIbHbIE HEPABEHCTBA;

MPUMEHSATH PAa3JIMYHbIE METOBI PEIICHUS PAIIMOHATBHBIX U JPOOHO-PAIIMOHATIBLHBIX YpaB-
HEHUU, TPUMEHSATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATUSMU: MHOTOUJIEH OT OJHON MEPEMEHHOI, MHOTOUJIEH C Iie-
JTBIMU KO3 (PULIMEHTaMH, KOPHH MHOTOWICHA, IPUMEHSTH JAeJIEHUE MHOTOWICHA HA MHOTOUJICH C
ocTaTkoMm, Teopemy besy u reopemy Buera i pemienus 3aaay;
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CBOOOJHO OIEPUPOBATH MOHATUSAMH: CUCTEMA JIMHEWHBIX YpaBHEHM, MAaTpHIA, OMpeie-
JUTENb MAaTPULBI 2 X 2 ¥ €ro reOMETPUUECKUI CMBICI, UCII0JIb30BaTh CBOMCTBA ONPEACIIUTENS 2
X 2 nJis BBIYMUCIEHMS €r0 3HAUYEHUS, IPUMEHATh ONPEIEIIUTENN JUIsl PELIEHUs] CUCTEMBl JTMHEH-
HBIX YPaBHEHMH, MOJEIMPOBATh PEAIIbHBIE CUTYAllMH C IIOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHE-
HUH, MCCIIEA0BaTh TOCTPOCHHBIE MOJIENIN C ITOMOILBI0O MATPUI] U OIpPENEIUTENEH, UHTEPIPETH-
POBATh MOJIYYECHHBIN pE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BRIPAKEHHIA;

BBINOJIHATH IPe0OPa30BaHUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIIEHH C PallOHAb-
HBIM [10Ka3aTejeM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB [uist peoOpa3oBaHuUs Jorapu(pMUUECKUX BbIpaKke-
HUM;

CBOOOJIHO ONEPHUPOBATH MOHATHAMM: UppaAlMOHAIIbHBIE, T0KA3aTeNbHbIE U JorapupmMuye-
CKH€ YpaBHEHHUS, HAXOUTh UX PEIICHUS C IIOMOILBIO PABHOCUJIBHBIX [IEPEXO0/I0B UM OCYILIECTB-
5151 IPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYecKHe (OpMyJibl JUIsl NpeoOpa3oBaHUsl TPUTOHO-
METPUYECKUX BBIPAKECHUI;

CBOOOJTHO OIEPHUPOBATH MOHITHEM: TPUTOHOMETPHUECKOE ypaBHEHHUE, MPUMEHSITh HE00-
XOJMMbIe (POPMYJIBI AJIs1 PELIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUECKUX YpaBHEHMUIA;

MOJIEJIMPOBATh PEAIbHbIE CUTYAllUH Ha SI3bIKE alNreOpbl, COCTABIIATH BbIPAXKEHUS, YpaBHE-
HUS1, HEPABEHCTBA 10 YCJIOBMIO 3aJa4M, UCCIIEN0BATh MIOCTPOEHHBIE MOJIENH C UCIOIb30BAHUEM
anmnapara ajreOpsl.

DOyHKUUH U rpaduku:

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHus (DYHKIIMH, B3aUMHO 00-
paTHble (PYHKIUHM, KOMIO3UIMA QYyHKIMHI, rpaduk (yHKIUH, BBIIOJHATH 3J€MEHTapHbIE MTPeoo-
pazoBaHus rpa¢uKoB QyHKIUH;

CBOOOJTHO OMEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpEIENEeHUs M MHOXKECTBO 3HAUYECHUH
GbyHKIMM, HyIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OMNEpPUPOBATH MOHATHSAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEpUOTUYECKUE
(GYHKIIMM, TPOMEXYTKHM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl M MHUHHUMYMbI (YHKIIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaYeHNe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOZHO ONEPUPOBATH MOHATUSAMU: CTENEeHHas! QYHKIUS C HAaTypaJbHBIM U II€JIbIM TOKa-
3areneM, rpauk cTeneHHON (GYHKIMU C HaTypaJlbHbIM U IeJIBIM [ToKa3aTeneM, rpaduk KOpHs N-
oif creneHu Kak QyHKIMU OOpAaTHOI CTENEHU C HaTypalbHBIM IIOKa3aTeNIEeM;

ONEepUPOBAThH MOHATUAMU: JMHEWHAs, KBaJpaTHUHas U IPOOHO-TMHEHHas (yHKIUU, BbI-
MOJIHATH AJIEMEHTAPHOE HCCIIEI0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMHM: IOKa3aTelbHas U Jorapupmuueckas (yHKLIUU, UX
CBOICTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIeHHs YpaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, ONpe/eeHUe
TPUTOHOMETPUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEI0BaHMS MPOLECCOB M 3aBUCHUMOCTEH MpH
peIlIeHnN 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U peaIbHOM KU3HU, BhIpaXkaTh (opMynaMu 3a-
BUCHUMOCTH MEXY BEIMUNHAMY;

Hauyana maTeMaTH4ecKkoro aHajmsa:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMeTHUYecKas U IeoMEeTpUYecKas MpOrpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpHUecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMATBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNUE O KOHCTAHTE;

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

CBOOOJTHO OTNEPUPOBATH MOHATUSAMHU: TIOCIEOBATEIBHOCTD, CIOCOOBI 3aaHUs TTOCIIEA0BA-
TENbHOCTEH, MOHOTOHHBIE U OTPAHUYEHHBIE ITOCIIEI0BATEIbHOCTH, IOHUMAaTh OCHOBBI 3apOXKIe-
HUSI MAaTEMAaTUYECKOT0 aHaJIM3a KaK aHajan3a OECKOHEYHO MaJbIX;
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CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENpPEpBIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GYHKIIMH, aCHMIITOTHI rpadrka GyHKIUH;

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIHS, HENpepbIBHAas HA OTPE3KE, MPUMEHSThH
CBOICTBa HEMPEPHIBHBIX (GYHKIIUH JIJIs pelIeHUs 3a/1a4;

CBOOOJTHO ONEPUPOBATh MOHATUSAMHU: TIEpBasi U BTOpPasi MPOU3BOHbBIC (YHKIIUU, KacaTelb-
Has K rpaduKy QYHKIIUY;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, IIPOM3BEICHUS, YACTHOTO U KOMITO3MIIMU JIBYX (DyHK-
1UH, 3HaTh POU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

UCTIOJIb30BaTh T€OMETPUYECKHNA U (PU3NUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMU HaJl MHOKECTBAMH;

UCII0JIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIIapar JUisl ONMCAHMS PEATbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOZHO OMEpUpPOBATh MOHITHUSIMU: OIpEAeNiCeHUEe, Teopema, ypaBHEHUE-CIIEICTBUE,
CBOWCTBO MaT€MaTHYECKOTO0 OOBEKTa, JI0OKA3aTeIbCTBO, PABHOCHIILHBIC YPAaBHEHUS U HEPaBEH-
CTBa.

K xonmy ob6yuenus B 11 kiiacce oOydarommuiics MOTyduT CIEAYIOUINE MPEIMETHBIE pe-
3yJlbTAThI 110 OT/EIBHBIM TEMaM paboueil mporpammsl y4eOHOro Kypca «Anredpa U Hadajga Ma-
TEMaTHYECKOIO aHAJIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: HATYPAJIbHOE U 1IEJI0€ YUCIIO, MHOXKECTBA HATypallb-
HBIX U IIEJIBIX YHUCEN, MUCIOJb30BaTh MpHu3Haku nenumoctu nensix yucen, HOJ u HOK naty-
paJIBHBIX YMCENl IS PELIEHUS 3a1a4, IPUMEHATh anroput™ EBxina;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3alIUChIBATH HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOZHO ONEpUPOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIa B alre0pandeckoil 1 TpUroHOMETpUUecKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEpaLii ¢ HUIMU U M300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHsS H HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHITUIMU: UPpPALMOHAIIbHBIE, [TOKA3aTeIbHbIE U JIOTapupMuie-
CKH€ HEPABEHCTBA, HAXOAUTH UX PELICHUS C TOMOLIbI0 PABHOCUIIBHBIX [IEPEXO/I0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATH MOHATHEM TPUTOHOMETPHUECKOE HEPaBEHCTBO, MPUMEHATh HE0O-
XOJIUMBbIE (DOPMYIIBI IJIsl PELLIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI I CUCTEMBbI-CIIEJICTBHS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEN
palMOHATIBHBIX, WPPALMOHAIBHBIX, MOKA3aTeNbHBIX U JOrapu(pMHUECKUX YpaBHEHHH M Hepa-
BEHCTB;

pelath panyoHalbHbIe, HppallOHAbHbIE, TOKa3aTelbHble, Jorapu(MUUIECKUe U TPUTO-
HOMETPHUYECKHE YPaBHEHUS U HEPABEHCTBA, COJAEPIKAIINe MOAYIIU U TapaMeTpPhl;

OPUMEHSATH TpauuecKrue METOJIbI Ul PEIIeHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TakXkKe 3a7ay
C mapaMeTpaMu;

MOJIEIUPOBATh peajbHbIE CUTYAIMH Ha S3bIKE alNreOphl, COCTABIAThH BBIPAXKEHUs, YpaBHE-
HUSl, HEPABEHCTBA U MX CHCTEMBI 110 YCIIOBHUIO 33/1a4H, UCCIIE0BATh MOCTPOECHHBIE MOJIEIH C HC-
MOJIb30BaHKEM arliapara ajareOpbl, THTEPIPETHPOBATH MOIYYESHHBIH pe3yibTar.

DOyHKIuM U rpapuku:

CTpOUTH TpapUKH KOMIOZULIMHU (PYHKIHHA C IMOMOIIBIO 3JIEMEHTAPHOI'O HCCIECIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;
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CTPOUTH T€OMETpUYECKHE 00pa3bl YpaBHEHHI M HEPABEHCTB HA KOOPJMHATHOW IIIOCKO-
CTH;

CBOOO/THO OTIEPHPOBATH MOHATHIMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

HNPUMEHATh QYHKIUY I MOJICIMPOBAHUS M UCCIIEJOBAHHS PEATBHBIX MTPOLIECCOB.

Hauana maTeMaTH4eCKOro aHAJIM3a:

UCIIONIb30BaTh MPOM3BOJHYIO ISl MCCIIENOBaHUS (PYHKIMM HA MOHOTOHHOCTH M JKCTpe-
MYMBI;

HAaXOJUTh HaNOOJIbIIICE U HAMMEHBIIIeE 3HaYCHUS (PYHKIIMU HEPEPHIBHOM Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO JJISl HAXOXKJCHHUSI HAMIYYIIEro peleHus] B MPHUKIAJHBIX, B
TOM YHCIIE COLMAIBFHO-3KOHOMHUYECKHX, 3a7adax, IS ONPEIENEHHs CKOPOCTH M YCKOPEHHUS
npoiiecca, 3alaHHOT0 (OPMYIIOi Uil rpaduKoMm;

CBOOO/IHO ONIEPHPOBATH MOHATUAMHU: IEPBOOOPA3Hasi, ONPEIEIEHHBII HHTErpall, HAXOANUTb
NEepBOOOpPA3HBIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelibuuma;

HAXOJUTh IJIOUIAU IIIOCKUX (PUTYP U 0OOBEMBI TEJI C TIOMOIIBIO HHTETrpaa;

UMETh TPEJCTAaBICHUE O MaTeMaTHYECKOM MOJCIMPOBAHUU Ha TPHMEPE COCTABICHUS
muddepeHIMATEHBIX YPaBHEHHUI,

penaTh NpUKIaIHbIe 3aJa4l, B TOM YHUCIE COIMAIbHO-IKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

e Konuyects DJIEKTPOHHBIE

H; HaumeHoBaHue pa3iesioB U TeM 0 4YacoB (undposbie)

I NPOrpamMmblI o0pa3oBaTeIbHbIE

Bcero pecypcbl

MHOXECTBO ~ JEHCTBUTENBHBIX  YHCEL.

1 MuorousieHbl. PauionaibHbie ypaBHerus ., https://educont.r
u HepaBeHCTBa. CHCTEMBI JMHEIHHBIX u/
YpaBHEHUI

5 ®Oynkuun u rpaduku. CreneHHas QpyHK- 12 https://educont.r
U C EJIEIM ITOKa3aTelIeEM u/

3 Apudmerryeckuii KOpeHb N-0i CTEMCHH. 15 https://educont.r
HppanmonaibHble ypaBHEHUS u/

4 [MokasaTenbHas GyHKIHS. 10 https://educont.r
[Toka3zaTenbHble ypaBHEHUS u/

5 Jlorapupmuueckast GyHKIHS. 18 https://educont.r
Jlorapudmuueckue ypaBHEHUs u/

5 TpuroHomerpuueckue — BBIpOKCHHT M, https://educont.r
ypaBHEHUS u/

7 ITocnenoBarenbHOCTH U POTPECCUH 10 ur}ttps://educont.r

8 HenpepsiBable pynkiuu. [IponzBoanas 20 ur}ttps://educont.r
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9 [TosTOpEHUE, 0000111€eHHE, 5 https://educont.r
cucTeMaTu3alus 3HaHui u/
OBUIEE KOJIMYECTBO YACOB I1O IIPO- 136
I'PAMME
11 KJIACC
KouuyecTB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM 0 4YacoB (undpossbie)
n/n NMPOrpaMMbl B oOpa3oBaTe/ibHbIE
cero pecypchbl
1 Hccnenosanue yHKUMH ¢ NOMOMIBIO 22 https://educont.ru/
IIPOU3BO/IHOM
2 [TepBoOGOpa3sHas ¥ MHTETPA 12 https://educont.ru/
I'paduku Tpuronomerpuyeckux ¢GyHk-
3 uuii. TPUrOHOMETPHYECKUE HEpaBEH- 14 https://educont.ru/
CTBa
4 HppanuoHanpHble, TOKa3aTelbHbIC U 24 https://educont.ru/
norapuMUYeCKHe HEPABCHCTBA
5 KomrutekcHble uncia 10 https://educont.ru/
6 HarypasibHble ¥ 1ENbIE Ynca 10 https://educont.ru/
CucTeMbl  palMOHAIBHBIX, HPPALNO-
7 HaJbHBIX TOKA3aTeNbHBIX W JIOTapud- 12 https://educont.ru/
MHYECKHX YPaBHEHUHN
8 3ajauu ¢ mapaMeTpamMu 16 https://educont.ru/
g  llosropenre, _ 0bobmerne, 16 https://educont.ru/
cHCTEeMaTH3aIlHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I1O IIPO- 136

I'PAMME
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