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MOSACHUTEJIBHAS 3AITUCKA

YueOHbIlt Kypc «Anrebpa ¥ Hayajga MaTeMaTHUYECKOTO aHajiN3a» SBISETCS OJHUM U3
Han0oJiee 3HAYUMBIX B MPOTpaMMe CpeHero o0mero oOpa3oBaHmsl, TOCKOJIBKY, C OJHOW CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTAIBHYIO 0a3y JJIsl U3y4eHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Jpyroil CTOpoHbI, (POPMHUPYET JIOTHUECKOE M aOCTPAaKTHOE MBIIIJIEHHE OOYy4YarOUIMXCsl Ha YPOBHE,
HEOOXOMMOM JIJIsl OCBOSHHMSI MH(POPMATUKH, OOIIECTBO3ZHAHUS, UCTOPHH, CIOBECHOCTH M JPYTUX
JUCLMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOydaroluecs OBJIAZIEBAIOT YHHMBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HayKH, KOTOpast (JOpMYIHPYET CBOU JOCTHKEHHS B MATEMaTHUECKON (hopme.

VYuebHblil Kypc anreOppl M HayaJl MaTeMaTHYECKOro aHalM3a 3aKia/blBaeT OCHOBY MJIS
YCIIEIIHOTO OBJIA/ICHUS 3aKOHAMM (U3UKU, XMMUHU, OMOJIOTUH, TIOHUMAHUS OCHOBHBIX TEHJEHLMH
pasBUTHS SKOHOMUKH M OOIIECTBEHHOW >KU3HH, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO WCIOJb30BATh MX Ul JallbHEHIIEero
00pa3oBaHUs M B MOBCEIHEBHON XU3HU. B TO ke Bpems oBla/eHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMM KOHCTPYKLHUSAMM anreOpbl ¥ MaTeMaTHYeCKOro aHaliMu3a pa3BUBAET YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTD, JOKA3bIBaTh YTBEPKACHUS C TOMOIIBIO MHIYKIIUU U
paccyxaaTb JeAyKTUBHO, HCIOJb30BaTh OOOOIIEHHE W KOHKPETHU3aluio, abCTparupoBaHHUE U
aHaJIOTHIO0, (OPMHUPYET KpeaTHBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xoze wn3ydenus ydeOHOro kypca «Anrebpa M Hayajga MaTeMAaTHYECKOTO aHalIM3a»
oOydaromuecss TMOJy4YalOT HOBBIM OMNBIT pEHIEHUs] MPUKIAJAHBIX 33Ja4, CaMOCTOSTEIbHOIO
HOCTPOCHHUST MaTeMaTHYECKUX MOJETIeH peaabHbIX CUTYalMi, HHTEepHpeTaluud MOJTYyYEHHBIX
pelIeHUH, 3HAKOMATCSA C MpUMEpPaMHU MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEW B NpHUpOJE, HAyKe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblli Kypc oONagaeT 3HAYUTEIbHBIM BOCIUTATEIHHBIM MOTEHIIMAJIOM, KOTOPBIHA
peanu3yercsi Kak uepe3 YydeOHbIl Marepuan, CIocOOCTBYIOIIMK (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHUS, TaK U Yepe3 CHeuPUKy ydeOHOU AeATEIbHOCTH, TPEOYIOMEeH MPOI0IDKHTEIBHOMN
KOHIIEHTPALUX BHUMAaHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJTY4YE€HHBIN
pe3ynbTar.

B ocHoBe Mmeronuku oOyuyeHMsl aiareOpe M HayajgaM MaTeMaTU4YeCKOro aHajiu3a JIeKHT
JeSTEIbHOCTHBIN MPUHIUI O0yUYEHUSI.

B crpykrype y4ueOHOro kypca «AinreOpa M Hayajla MaTeMaTUYECKOI'O aHAIM3a» BBIIACICHBI
CIIEyIOIINE COJepKaTeIbHO-MEeTOANYecKue JIMHUK: «Yucna u  BblUMCIEHUs», «DyHKIUU U
rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama maremaTHueckoro aHaiuza», «MHOXeCTBa U
Joruka». Bce ocCHOBHBIE cOJepKaTEbHO-METOANYECKUE JIMHUU U3Y4aloTCs Ha MPOTSHKEHUU JBYX
JeT o0y4eHHUs1 Ha YpOBHE CpeJHero oO0Iero oopa3zoBaHHs, €CTECTBEHHO JOMOJHsIS APYr JApyra u
MIOCTENIEHHO HACBIAsiICh HOBBIMHU TE€MaMU M pazfenaMu. JlaHHbIM y4eOHBIH Kypc SBIsSeTCS
UHTETPAaTUBHBIM, IOCKOJIbKY OOBEIUHSET B cebe CcoiepKaHue HECKOJbKMX MaTeMaTHYeCKHUX
JUCLUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMaTHYEeCKHI aHaiu3, TEOpUss MHOXKECTB,
MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIIAAEBalOT BcE Ooee
IIMPOKUM  MaTeMaTHYeCKMM  amnmapaToM, Y HHUX IOCIEAOBaTelbHO  (QopMHUpyeTcs U
COBEpPILEHCTBYETCS YMEHHME CTPOMTh MAaTeMaTHYECKYI0 MOJEIb PEAbHOM CUTYyaluH, MPUMEHSTH
3HaHMS, T[IOJIyYEHHbIE TIPU U3YUYEHUU Y4eOHOro Kypca, JUid pelIeHHs CaMOCTOSTEIbHO
chopMyIHPOBAHHONW MaTeMaTHUECKON 3ajjauHl, a 3aTeM WHTEPIPETUPOBATh CBOW OTBET.

CopepxarenpbHo-MeTOAMYECKash JTUHUS «Yucina U BBIYMCICHUS» 3aBepuIaeT (pOpMUpPOBaHUE
HaBBIKOB HCIIOJIb30BAaHUs JIEHCTBUTENBHBIX YUCEN, KOTOpOE OBLIO HAYaTo Ha YPOBHE OCHOBHOI'O
obmero obpazoBanusa. Ha ypoBHe cpemnero ob6miero oOpa3oBaHusi 0c000€ BHUMaHHUE YIETISETCS
(OpPMHPOBAHNIO HABBIKOB PALMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOMUX B ceOs HCIOJIb30BaHHUE
pa3iauuHbIX (opM 3amUCH uMcia, YMEHHE JeNaTh NPUKUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIYUCIICHHSI, OI[CHUBATh YMCJIOBBIE BBIPAXKEHMS, pabOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbIe O0YYaroIIMMCsI MHOXKECTBA HaTypalbHBIX, LEIbIX, PAllHOHATIBHBIX U JEHCTBUTEIbHBIX
qycel JOIOJIHSIOTCS. MHOKECTBOM KOMIUIEKCHBIX 4MCEl. B KakIoM U3 3THX MHOXECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My cHenuduyeckue 3ajauyd U ONEepaluu: JIeJeHHE HalEeo,
ONEpPUPOBAHUE OCTATKAMU HAa MHOXKECTBE LEJNBIX YHCEN, OCOOble CBOMCTBA PALMOHAIBHBIX H
UPPALMOHATIBHBIX YHuCeN, apu(MeTHUYecKue oInepalnuu, a TakKe M3BJICUEHHE KOPHSI HaTypajlbHOU



CTENEHN Ha MHO>KECTBE KOMIUIEKCHBIX Yucel. biaarogaps mocienoBaTeabHOMY pPACIIUPEHUIO Kpyra
MCIIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMM MX IPUMEHEHUS JJIsl PELICHUS Pa3IndHbIX
3aga4 (opMUpYeTCs MPEICTaBICHNE O €IMHCTBE MAaTEMAaTUKK KaK HAyKU U €€ poJid B MOCTPOCHUU
MoOJIeIell pealbHOTO MUPA, ITUPOKO UCIOJIB3YIOTCS 0000IIEHUE U KOHKPETU3AIIHSL.

Jlunus «YpaBHEHUST M HEPAaBEHCTBa» peallu3yeTcsl Ha MPOTSHKEHWH Bcero oOydeHus Ha
YPOBHE CpeaHero oomero o0pa3oBaHMs, IIOCKOJBKY B KaxaoMm pasaene [Iporpammsl
MPElyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ahady. B pe3ynpraTe oOywaromiyecs OBIaJCBAaOT
pa3IMYHBIMM ~ METOJAMU  DPELIEHUS  PalUOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajady,
copepxamux mnapamerpsl. lloydeHHble yMEHUS LIMPOKO HCIOJIB3YIOTCS IPU HUCCIEI0BAHUU
(GyHKIMH ¢ MOMOINIBIO MPOU3BOIAHOM, MPU PELICHUH MPUKIAJAHBIX 33a]a4 M 3a/1a4 Ha HAXOXICHUE
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUW (yHKuuu. JlaHHas colepkaTenbHasl JIMHUS BKIIOYAET B
cebss Takxke (QOpPMHPOBAHME YMEHHH BBINONHATH pacuéTsl mo Qopmynam, mnpeoOpa3oBaHuUs
palMOHAIBHBIX, UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAK)KE BBIPAKECHU,
colepXkaluxX CTeneHu u Jjorapudmel. biaromaps wu3yueHuro anreOpandyeckoro marepuaia
INPOUCXOIUT  JalibHEHIIee pa3BUTHE  AITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIILICHUS
oOyyaromuxcsi, (OPMHUPYIOTCS HABBIKM ACTyKTHBHBIX PAaCCYKICHH, pabOTBl C CHMBOJBHBIMHU
dbopMamu, MpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeminaraer 3Gp¢GEeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHUS MPAKTUYECKUX M €CTECTBEHHO-
HAy4YHbIX 33]1a4, HaIJISIIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK 3bIKa HAYKH.

ConepxaTenpHO-MeToAnYecKast JTUHUS «DYHKIUU W TpapuKM» TECHO NeperuieTaeTcsi ¢
IPYTMMH JTUHUSMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICTIE 3a7a€T MOCIeI0BaTeIbHOCTD
U3YYCHUS  Marepuayna. VI3ydeHWe  CTCNCHHOW, IIOKa3aTelbHOW,  JorapuMuueckod u
TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U rpadMKOB, UCMOIb30BaHNE (PYHKIIMH Ui pPeIIeHUS
3a1a4 U3 APYrux y4yeOHBIX MPEAMETOB U PEATbHOM JKU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM
aQHAJIM30M, TaK M C PELICHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOM Gonbllioe BHUMaHUE YAENsAeTCs
(OpMUPOBAHHIO YMEHUS BbIpakaTh (OpMYyJIaMH 3aBUCUMOCTH MEXAY Pa3IMYHbIMH BEIMYMHAMH,
UCCIIEIOBATh TOJyYeHHBbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3TOH coaep:KaTelbHOI
JMHUM HalleJIEeH Ha pa3BUTHE YMEHHI M HaBBIKOB, MTO3BOJISIOIIUX BbIPAXKaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B DPA3JIMYHOM (opme: aHaIUTHUECKOM, rpaduyeckoit u cimoBecHod. Ero msydenue
CIOCOOCTBYET PA3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETH3al[1UH, NCII0JIb30BAHUIO aHATIOT .

CopnepxarenpHast auHHS «Hadama maTemMaTH4ecKoro aHajan3a» I03BOJSET CYIIECTBEHHO
pacuIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKJIAJHBIX 33Ja4, JOCTYIHBIX 00y4YaromuMcs, TaK
KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH TPA(QUKU CIOXKHBIX (YHKIMH, ONpEenensiTh HX
HauOOJIbIINE U HAaUMEHbLINE 3HAYCHMsI, BBIYMCIATH IJIOMAAU (GUTYp U OOBEMBI TeN, HAXOAMUTh
CKOPOCTM M YCKOpPeHMs IporeccoB. JlaHHas coaeprkaTenbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MO>XHOCTH IOCTPOECHHS MaTEMAaTUYECKUX MOJENEH pealbHbIX CUTYyalluH, MTO3BOJIIET HAXOIUTh
Haujydllee pelIeHHEe B INPHUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMMYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOr0 aHajiM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMUECKOTO0 U KPEATUBHOIO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTE€MaTHKM B HayKe, TEXHHKEe M HcKyccTBe. OOydaromruecs y3HAIOT O
BBIIAIOIIMXCS Pe3yJIbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHKU KaKk HayKu, U 00 HX
aBTOpax.

CopnepxatenbHO-MeTOANYECKasl TUHUST «MHOXECTBA U JIOTUKa» BKJIIOYAET B CEOs 37I€MEHTHI
TEOpPUU MHOXECTB W MAaTE€MaTHYECKOW JIOTMKH. TeOpeTHMKO-MHOXECTBEHHBIE ITPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJBbHOM MaTeMaTHKU U MpejularatoT Haulolsiee YHUBEPCAIbHBIN S3bIK,
OOBEeIMHAIOMMN BCe pas3ieibl MaTeMaTHKU W e€ MPUIIOKEHWH, OHM CBSA3BIBAIOT pa3Hble
MaTeMaTU4YeCKHe IUCHUIUIMHBI M WX NPWIOKEHWS B enuHoe uenoe. IloatoMy BaxHO 1aTh
BO3MOXHOCTh OOYYalOIIEMYCsl TOHUMAaTh TEOPETHKO-MHOXECTBEHHBI S3bIK COBPEMEHHOMU
MaTeMaTUKH U UCIOJb30BaTh €ro JUIS BBIPAKEHUS CBOMX MbICIEH. J[pyruM Ba’KHBIM MPHU3HAKOM
MaTeMaTHKH KaK HayKd cJelyeT IpH3HaTh CBOMCTBEHHYIO € CTpOroctb OOOCHOBAaHHMHA H
ClleJOBaHHE ONPEeNIEHHBIM MpaBHJIaM MOCTPOEHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C AJIEMEHTaMU



MaTeMaTHYECKOM JIOTMKHM CIIOCOOCTBYET PA3BUTHIO JIOTHUECKOTO MBIIUICHUS OO0yJaromuxcs,
MO3BOJISIET UM CTPOHMTH CBOM PACCY)KICHHMsS Ha OCHOBE JIOTHUECKUX MpaBUi, (OPMHUPYET HABBIKH
KPUTHYECKOTIO MBIIICHHUS.

B ydyeGHOM Kypce «AureOpa u Hayasla MaTEMAaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJAEIMPOBAHUS, KOTOPbIE MPU3BaHbl CIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
IIOCTPOEHUSI MOJECIIEH PEAIbHBIX CUTYallMH, UCCIEAOBAHUSA 3THX MOJEIEH C IOMOIIBIO almapara
ayreOpbl 1 MaTeMaTUYECKOIO aHAJIM3a, MHTEPIIPETAllMK OJYyYeHHBIX pe3yabTaToB. Takue 3aganus
BIUIETEHBI B KQXK/IBI U3 Pa3/IeJIOB MPOTrPaMMBbI, IIOCKOJIbKY BECh MaTepHall y4eOHOrO Kypca IHUPOKO
WCIIOJIB3YETCs [UIsl pelIeHMs NPUKIAAHbIX 3aj1ad. [Ipu pemeHnn peanpHbIX NPAaKTUYECKUX 3a1ady
oOyyarolmyecss  pa3BUBAlOT  HAOJIOJATENbHOCTh, YMEHME  HAaXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HUCIOJIB30BATh AHAJIOTHIO, 0000MmATh W KOHKPETU3UPOBATH IMPOOIIEMY.
JearenbHoCTh 1O (OPMHPOBAHUIO HABBIKOB pEIEHMs NPUKIAIHBIX 3a7ad OpraHu3yercs B
npoliecce U3y4eHus: BCeX TeM yueOHOro Kypcea «Anredpa v Hadyaia MaTeMaTHYeCKOTO aHaIH3ay.

Ha un3yuenune yueOHOro kypca «Anredpa M Hayajla MaTeMAaTUYECKOI'O aHAJIM3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 gacoB (4 gaca B Henenio), B 11 kimacce — 136 gacoB (4 yaca B HEACIIO).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BbIYUCICHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC JPOOU, MPOILICHTHI, OECKOHEUHbIC
nepuoguueckue apodu. IIpumenenue npobei M NPOLEHTOB JJIs pelleHHs] NPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTpaciei 3HAHUW U PEeaIbHOM JKU3HU.

JeiicTBuTenpHble uucia. PanuoHanmbHble M UppalMOHANbHBIE uuCla. ApUpMeTHYEeCKHe
ONepalyu C JECHCTBUTEIBHBIMU 4YHUCIAMH. MOIynb JEHMCTBUTEIBHOTO 4YMCIIA U €ro CBOMCTBA.
[TpuGnnxKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHHH.

Crenenpb ¢ nenbiM nokaszareneM. bunom Hprotona. Mcnonb3oBanue noaxonsuieit (Gopmbl
3alACU ACUCTBUTEIBHBIX YNCEI [Vl PEIICHUS IPAKTUYECKUX 3a7ad U IPECTABIICHUS JAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM II0Ka3aTeleM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIBHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CpoiicTa jgorapudma. JlecaTHUHbIE U HATypaJIbHbIE JTOTapU(PMBI.

CuHyc, KOCHHYC, TQHI'€HC, KOTAaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC H
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIEACTBYS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJIbl pElIeHHs IeNbIX U APOOHO-pAllMOHATIBHBIX YpPaBHEHUI M HEpaBEHCTB.
MHorowieHsl OT OJJHOW NMepeMEeHHOM. JleeHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTaTkoMm. Teopema
besy. MHorounens! ¢ nensivMu kosddunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanumonaneHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BbIpaKEHUH, COAEPIKAIINX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/bI PELICHUS IOTApU(PMUUECKUX YPaBHEHUH.

OcHoBHBIE  TpUTrOHOMeTpHueckue Qopmynbl. IIpeoOpa3oBaHue TPUTOHOMETPHUUYECKUX
BBIPAKEHUI. Pelllenne TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewmienne cucreM JMHEHHBIX YypaBHEHMM. Marpuuma CUCTEMBl JIMHEWHBIX YpaBHEHUM.
Onpenenurtenb MaTPUILBI 2X2, €r0 FT€OMETPUYECKUN CMBICII U CBOMCTBA, BEIYMCIIEHUE €T0 3HAYCHUS,
IIPUMEHEHHUE ONPENEIUTENS ISl PEILIEHUSI CUCTEMBI JIMHEWHBIX ypaBHEHUN. Penienre npukiagHbix
3a7a4 C TOMOUIBIO CHUCTEMbI JIMHEWHBIX YpaBHeHUMW. lccrnegoBaHWe NOCTPOCHHON MOJEIU C
IIOMOILBIO MATPHUL] U OIIPENEIUTENCH.

[locTpoeHrne MaTeMaTHYeCKMX MOJENIEH PEAbHOW CUTyallMd C IOMOIIBK) YpPaBHEHHM H
HepaBeHCTB. [IprMeHeHre ypaBHEHMI U HEPABEHCTB K PELICHHUIO MAaTEMaTUYECKHUX 3a1ad U 3a1ad
U3 pa3IMyYHbIX o0JacTel HayKH U peasibHOM JKU3HH.



DOyHKIUM U TpadpuKu

OyHKIMsA, crnocoObl 3amaHus ¢GyHKuuu. B3ammuHo oOpatHble (QyHKuuu. Kommnosunums
byakuuid. ['paduk Gyakuu. InemeHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKITUH.

Ob6nactp ompeneneHusi 1 MHOXKECTBO 3HaueHWi ¢ynkumu. Hymu ¢ynkmmm. [Tpomexyrku
3HaKonocTosHCTBA. Y&THble M Heu€THble (yHkuuu. Ilepuoanueckue ¢ynxmuu. IIpomexyrku
MOHOTOHHOCTH (YHKIUH. MakCUMyMbl U MUHUMYMBI (pyHKIuH. Hambonbiiee u HauMeHbIlee
3Ha4YeHUs PYHKLIUU HAa IPOMEKYTKE.

JluneitHas, KBagpaTUYHas ¥ APOOHO-TMHEHHAsS (QYHKIUU. DJIEMEHTApHOE WCCIEIOBaHUE U
IOCTPOCHUE UX I'PaPHKOB.

CreneHHas (yHKUUS C HaTypaJbHbBIM M IeJIbIM IOKa3areneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0il CTeneHW Kak (PYHKIUH OOpaTHOW CTENEHU C HATYpaJbHBIM
IIOKa3aTesIeM.

[TokaszarenpHas u norapudmMudeckas (QyHKIUH, UX CBOMCTBa M rpaduku. Mcnomp3oBanue
rpa¢ukoB PYHKITUH AJI pEHICHUS YPAaBHCHUM.

TpuroHomerpudeckass  OKPY)KHOCTb,  OINpPEAEICHUE  TPUTOHOMETPUYECKUX  (YHKLIUH
YKCJIOBOT'O apI'yMEHTa.

@yHKIMOHAIbHBIE 3aBUCUMOCTH B PEaJbHBIX Ipoleccax U sBIEHUSAX. ['paduxu peasbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4eckoro aHajimnsa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMsl IOcieAoBaTeNbHOCTEH. MeToa MaremaTudeckoi
UHAYKIMU. MOHOTOHHBIE U OIpaHUYEHHbIE IOCIEI0BATENbHOCTH. VICTOpUS BO3HUKHOBEHHS
MaTeMaTHYECKOro aHaJIM3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckasi 1 reoMeTpruueckast nporpeccuu. beckoneuHo yObIBaromasi reoMeTpudecKkas
nporpeccusi. Cymma OecKOHEYHO YyObIBarollell reoMeTpuueckoil nporpeccuu. JIuHeHHbI U
OKCIIOHEHIHAIBHBIN pocT. Yucno e. dopmyiia ciioKHBIX IPOLEHTOB. Vcronp30BaHue Nporpeccuu
JUIsl PEeLIeHUs PealbHbIX 3aa4 MPUKIATHOIO XapaKTepa.

HenpepeiBHble ¢pyHKINU U UX cBoOWcTBA. TOUKM pa3pbiBa. ACUMITOTHI TPaPHUKOB (HYHKITHIA.
CpoiicTBa (yHKUUH HeNpepbIBHBIX Ha OTpe3Ke. MeTox MHTEpBAJOB JJsl PELICHHUsS HEPaBEHCTB.
[TpuMeHeHne CBOWCTB HEMIPEPBHIBHBIX (DYHKIUH IS PEIICHHS 3a1a4.

[TepBast u BTrOpas mpousBojHbIe QyHKUUHU. OmpeneneHne, reoMeTpHUecKuil U (pu3ndeckuit
CMBICI POU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpa@uKy QyHKINH.

[Tpou3BosHbIe 31eMeHTapHbIX (yHKIMHA. [Ipon3BoiHAas CyMMBbl, TPOU3BEIEHUS, YaCTHOTO U
KOMIO3UINH (YHKINH.

MuoxecTBa M JIOTHKA

MHOXeCTBO, Omepalud HajJ MHOXKECTBAaMH W HX CBoMWcTBa. Juarpammel Diinepa—BenHa.
[IpuMeHEeHNEe TEOPETUKO-MHOKECTBEHHOIO ammapaTra JUlsl OINUCAaHUS pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELUICHUH 3a]1a4 U3 IPYTrUX Yy4€OHBIX MPEIMETOB.

Omnpeznenenue, TeopeMa, CBOMCTBO MaTeMaTH4YEeCKOro OOBEKTa, CIEACTBUE, JOKa3aTeNbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KVIACC

Yuciia ¥ BbIYMCICHHSA

HatypanbHble u nensle uucna. [IpuMeHeHWe DpPU3HAKOB JEIMMOCTH LENBIX YHCEN,
HauOonbImui obmuit aenutens (nanee — HOJl) u Haumenbinee oOuiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKnIa s peleHus 3ajad B HENbIX YUCax.

KommiekcHble uncia. Anrebpaumdeckass U TpUrOHOMeTpuyeckas (QOpMBI  3alucu
KOMILIEKCHOTO 4Hcia. ApupMeTHUecKHe omnepanuu ¢ KOMIUICKCHBIMH uuciamu. M3o00paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpAMHATHOM Tiockoctu. Popmyna MyaBpa. KopHu n-oil creneHu us
KOMILUIEKCHOTO 4Hcia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl Ui pelleHus (QU3MYeCKHX |
FeOMETPUUECKUX 3aj1au.

YpaBHeHUs M HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CHUCTEMBbI-
CIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.



OT6op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHUW C TOMOIIBIO TPUTOHOMETPHUECKOU

OKPYKHOCTH. Perienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS NT0KA3aTEIbHBIX U JIOrapU(PMUIECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.
OcHOBHBIE METOZBI PEUICHUS CHCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX, UPPALMOHAIbHBIX,

MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHIH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.
IIpuMeHeHre ypaBHEHHM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3aJad U 3a1a4

U3 PA3JIMYHBIX 00JIaCTel HAYKU U peaibHON )KU3HU, MHTEPIIPETALUs TOJIyY€HHBIX PE3YyIbTaTOB.

DOyHKIUM U rpadpuku

I'padux kommnoszunmu ¢yHkumid. ['eomerpuueckue oOpas3bl ypaBHEHHH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['paduueckue mMeTobl pelieHusl ypaBHEHU U HepaBeHCTB. ['paduyecknue METOAbI pelieHus
3a/1a4 ¢ IapaMeTPaMH.

Hcnonb3oBanue rpagukoB (QyHKUIUH A8 HCCIEA0BaHMs IMPOLIECCOB M 3aBUCHUMOCTEH,

KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX yIeOHBIX MPEIMETOB U pEalbHOW KHU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHre MPOU3BOJHOM K HCCIIEOBAaHMIO (YHKIIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAaMMEHbIIEro 3HaYeHUH HeNTPephIBHOM (PyHKIIMM HaA OTpe3Ke.

IIpuMeHeHre NpOU3BOIHOM JUIS HAXO0KICHHs HAWITYUILETO PEIICHNS B IIPUKIAJAHBIX 3a/1a4ax,
JUIs OTIpEJIeNIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 331aHHOro (hOpMyJIoi WK ITpapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBooOpa3HbIE 3JIEMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoX1€HUS IEPBOOOPA3HBIX.

Nurerpan. I'eoMeTpudecknil CMBIC UHTETpaia. Beanciaenue onpenenéHHOro HHTErpaia 1o
dopmyne Herorona-Jleitbuuia.

[lpumeHeHne WHTErpana Il HAXOXKACHUS IUIOMAned IIockux ¢uryp u 00BEMOB

FEOMETPUYECKUX TEIL.

[Tpumepsr pemeHuit nuddepeHnuanbHbIX ypaBHEHUH. MaTeMaTH4ecKkoe MOJICIHPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU (epeHIInanbHbIX YpaBHEHUH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA "
HAYAJA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJEHHBIN YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbHI

1) rpamaaHCKOro BOCIIMTAHMS:

—  c(opMHPOBAHHOCThH TPAXKAAHCKOM MO3UIMKU 00yUaroIIerocss Kak akTUBHOTO U OTBETCTBEHHOTO
yJeHa  pOcCHHCKOro  oOmiecTBa,  HpPEACTaBICHME O  MaTeMaTWYeCcKMX  OCHOBax
(YHKIIMOHUPOBAHUSI Pa3IMUHBIX CTPYKTYp, SIBJIE€HUH, MPOLELYp TIpa’kJaHCKOro oOIecTBa
(BBIOOPBI, ONPOCHI M JAPYroe), yMEHHE B3aMMOJEHCTBOBATh C COLUAIBHBIMU HHCTHTYTaMHU B
COOTBETCTBUM C UX (PYHKIUSAMH U Ha3HAYCHHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

— c(hOpPMHUPOBAHHOCTb POCCUMCKOW TIpa’KIAaHCKOM MIEHTUYHOCTH, YBO)XKEHMSI K MPOIUIOMY U
HACTOSIIEMY POCCUHCKONW MAaTEMAaTUKH, LICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUHCKHUX
MaTE€MaTUKOB W POCCHUHCKOW MAaTE€MaTH4YeCKOW IIKOJIbI, MCIIOJIB30BAHUE 3THUX JTOCTHKEHUHN B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

— OCO3HaHHE JIYXOBHBIX LIEHHOCTEW POCCHMCKOro Hapoaa, cOpMUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHHUsI, DTUYECKOr0 MOBEICHHUS, CBA3AHHOIO C IPAKTUYECKUM IPUMEHEHUEM JOCTHKECHUU
HAayKd M JCSATENbHOCTBIO YYEHOIO, OCO3HAHUE JUYHOTO BKJIAJA B IOCTPOCHHE YCTOMYMBOTO
Oymymiero;

4) 3cTeTUYECKOT0 BOCIIUTAHUS :



ACTETHYECKOE OTHOILIEHUE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIIeHUN, pacCyXIEeHUN, BOCIPUUMUYHBOCTh K MaTEeMAaTUYECKUM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) puzuveckoro BOCUTAHUSA:
c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MATEMAaTUYCCKUE 3HAHUS B MHTEPECax 30POBOTO U
Oe3omacHOrO 00pa3a JKWM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3II0pOBOE
nuTaHue, CcOaJaHCHUPOBAaHHBIA PEXUM 3aHATHM W  OTAbIXa, peryjspHas ¢uznyeckas
AKTUBHOCTH), (PM3MUYECKOE COBEPIICHCTBOBAHHUE IPH 3aHATHIX CIOPTHBHO-030POBUTEIHLHOM
JESITEIIbHOCTBIO;

6) TPY10BOT0 BOCIIUTAHUSA:
TOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIIOOMS, HHTEpPEC K pa3IuYHbIM cdepam
npodeccuoHaNbHOM 1eATeNbHOCTH, CBI3aHHBIM C MaTeMaTUKON U €€ MPUIIOKEHUSMHU, YMEHUE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oynymield mnpodeccur W PeaTu30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE IUJIaHbl, TOTOBHOCTb U CIHOCOOHOCTh K MaTeMaTHYecKoMy O0Opa3oBaHUIO U
camM000pa30BaHUIO HA IPOTSHKCHUH BCEH )KU3HU, TOTOBHOCTH K AKTHBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7]a4 MaTeMaTHUeCKO HalpaBIeHHOCTH;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:
c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOW  KyIbTYpbl, MOHMMAaHHUE  BJIUSHHUS  COIMAIBHO-
SKOHOMHMYECKHUX IPOIECCOB HA COCTOSHHE TMPUPOIHOW M COIUAIBHON Cpelbl, OCO3HAHHE
IO0ATLHOTO  XapakTepa  JKOJIOTHYECKUX  MpoOJeM, OpHUeHTaluss Ha  [PUMCHCHHE
MaTeMaTUYECKUX 3HAHUM ISl pelIeHUs 3a/1a4 B 00JIACTH OKPYKAIoILIei cpeibl, MIIaHuPOBaHUE
MOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JJIsI OKPYKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKM © OOIISCTBEHHOW TPAKTHKH, IOHUMAHUE MATEMaTUYeCKOW HAyKHM Kak cdepsl
YeJI0BEUYECKON eATeIbHOCTH, STANOB €€ Pa3BUTH U 3HAYUMOCTHU JJISl PA3BUTHSI IUBUIIM3AIUH,
OBJIQJICHHE SI3BIKOM MAaTEMaTUKH U MaTEMaTHYECKOM KyJIbTypOW Kak CpPEICTBOM IO3HAHUSA
MHUpa, TOTOBHOCTb OCYILECTBISATh MPOEKTHYI0O M HCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJUBU]IYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHUBePcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jiornyeckune 1eHCTBUA:
BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKH MAaTEeMAaTUUYECKUX OOBEKTOB, MOHSATUH,
OTHOIIIEHUNA MEXIy TMOHATHSAMHU, (DOPMYyTUpOBATh OMpENEICHUsI TOHATUN, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS AJIsi 0000IIECHUSI ¥ CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJN34;
BOCIIPUHUMATh, (HOPMYIHpOBaTh U MPEOOPa3OBHIBATH CYKICHUS: YTBEPIUTENbHBIE U
OTpHUIaTeNIbHbIE, eAMHIYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,
BBISIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTUBOpeUHs B (akrax,
JaHHBIX, HaONIONEHUAX M  YTBEPXKACHUAX, TMpeasaratb KpPUTEpUU I BBISIBICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;
JenaTh BBIBOJBI C HCIIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSITENIBHO J[OKA3aTeIhCTBA MAaTEMAaTUYECKHX YTBEPKIECHUU (TIPSIMBIE W OT
MPOTUBHOTO), BBICTPAWBATh AaPrYMEHTAIMIO, TPUBOAUTH TPUMEPHI U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;
BbIOMpaTh croco0 pemieHus y4eOHOH 3anadyu (CpaBHMBAaTh HECKOJIBKO BapHAaHTOB PEIICHUS,
BBIOMPATh HanboJIee MOIXOIAIIUN C YYETOM CAaMOCTOATEILHO BBIICIEHHBIX KPUTEPHEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:
WCIIOJIH30BaTh BOMPOCHI KaK WCCIIENOBATEILCKUI HMHCTPYMEHT TIO3HAHUS, (POpMyIUpOBaAThH
BOIPOCHI, (PUKCHPYIOIIUE MPOTUBOpEUHE, MpoOIeMy, yCTaHABJIMBATh HCKOMOE W JIaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,



IPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE 110 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SIBJIEHMs, MPOLECCa, BBIABICHUIO 3aBHUCUMOCTEH
MEXy 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;
CaMOCTOSITENIbHO (OpMyJIHpoBaTh OOOOIIEHUS W BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOIO
HaOJI0A€HUS, UCCIIEJOBAHNUS, OLIEHUBATh JJOCTOBEPHOCTb IOJIyUEHHBIX PE3YJIbTATOB, BHIBOJOB U
000011IEHHI;
IPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IPOLECCA, a TAKXKE BBLABUIaTh HPEANOJIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:
BBISBIIATh e(UUUTHI MH(OpMAIMK, JAHHBIX, HEOOXOAMMBIX IJsl OTBETa Ha BOIPOC W JUIf
pelLeHMs 3a]1a4u;
BBIOMpaTh  MHPOPMALMIO W3  HUCTOYHUKOB  PA3IMYHBIX  TUIOB,  AHAJIU3UPOBATh,
CHUCTEMATH3UpPOBaTh M HWHTEPIPETUPOBATh HWHGOPMALMIO PA3JIUYHBIX BHIOB U  (HOpM
IPECTaBICHHUS;
CTPYKTYpUPOBaTh MH(OpPMAIHIO, NPEACTABIATh €€ B Pa3sNUYHBIX (OopMax, WILIIOCTPUPOBATH
rpauyecKu;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKkaTHBHBIE YHHBepcaibHble YueOHbIe 1eliCTBHSA

Oo0wmenne:
BOCIIPHHUMATH U (DOPMYITHPOBATH CYX/ICHUS B COOTBETCTBHH C YCIOBUSMH H LEJISIMHU OOIIECHUS,
SCHO, TOYHO, TPAMOTHO BBIpaXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M IUCBbMEHHBIX TEKCTax,
JlaBaTh MOSCHEHUs 110 X0y PELIeHHUs 3a7jaui, KOMMEHTHPOBATh IOJIyYE€HHBIN pe3yJbTaT;
B Xo0le OOCYKICHHs 3a/JaBaTh BONPOCH IO CYHIECTBY OOCYKAaeMOHl TeMbl, IpOOIEeMBI,
pelaeMoil 3aauM, BbICKa3bIBaTh WJEH, HAIlEJICHHbIE HA MOMUCK PEILEHUs, COMOCTaBISATh CBOU
CYXJIEHHUS C CY)KICHHUAMHU JAPYIMX YYaCTHHUKOB JMANOra, OOHApyXHUBaTh pa3jinyve U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;
OpPEACTaBIATh PE3yJbTaThl pPELICHHUs 3a7ayd, OSKCIEPUMEHTAa, MCCIEeI0OBaHUs, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3a7ad MpPE3CHTAlUU MU
0COOEHHOCTEHN ayAUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIC y4eOHbIe el CTBUS

Camoopranusauus:
COCTaBJIATh IJIaH, AJNTOPUTM peLIeHHUs 3a7ayd, BBIOMpATh CHOCOO pemieHuss ¢ Y4EToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHUPOBATh
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJIEKT:
BJIQ/IETh HABBIKAMU IO3HABATENbHOM pedieKCMM KaK OCO3HAaHUs COBEPILIAEMBIX JIEHCTBUN U
MBICITUTENIBHBIX ~ IPOLECCOB, MX pe3ynbTaToOB, BIAJAETh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7a4uu;
IpeIBUIETh TPYIAHOCTH, KOTOpbIE MOTYT BO3HMKHYTh IIpH pEUIEHMHM 33/Jayd, BHOCUTH
KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, IaHHBIX, HAIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
OILICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUIM, OOBSICHITh IPUUMHBI JOCTUKEHUS WIN
HEIOCTHXKEHHUS  pe3yJabTaTOB  JAEATENbHOCTH, HAXOAUTh  OWMOKY, JaBaThb  OLIEHKY
NPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:
NMOHMMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOM W HWHIMBUAYAJIbHOM pabOThl Npu
pemieHnn y4eOHBIX 3a/Jady, NPUHUMATh 1E€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATH
OpraHu3allMI0 COBMECTHOM pabOThI, pacHpenensTh BUIbI padOT, JOrOBapHBATHCSA, 0OCYKIATh
MIPOIIECC U PE3YNbTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;
y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (0OcykIaeHHus, OOMEH MHEHHUIl, «MO3rOBbIe
IITYPMBI» W HHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPIUHHMPOBATH CBOM JIEHCTBUA C



JPYTUMH Yi€HAaMHM KOMaHbl, OLIEHMBAaThb KadeCTBO CBOErO BKJIaJa B OOIIMH MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YIACTHUKAMH B3aMOACHCTBHSL.
IMPEJIMETHBIE PE3YJIBTATDI
K konmy oOyuenus B 10 kiacce 0OydYaroUIuiics TIOJYYUT CICAYIOIIME NpPEAMETHBIC
pe3yibTaThl IO OTAEIbHBIM TeMaM paboueil mporpamMmbl yueOHOro kypca «Anrebpa m Havana
MaTE€MaTUYECKOr0 aHAIU3a:
Yucia ¥ BLIYMCIICHUA:

— CBOOOJHO ONEPUPOBATH MOHATUSAMH: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas NepuoIuvecKas
IpoOb, MPOLEHTHI, WPPAMOHAIBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBHUTEIBHBIX
4yHCell, MOLYyJIb AEUCTBUTEIBHOIO YUCIIA;

— TMPUMEHATH IpoOM M MPOLEHTH JUIS PEUICHUs MPHUKIAIHBIX 3334 U3 Pa3IMYHbIX OTpacien
3HAHUH U PEAIbHOM KU3HU;

— TIPUMEHATh NPUOIMIKEHHBIC BBIYMCIEHUS, IIpaBUIA OKPYIJIEHHs, HIPUKHUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

— CBOOOZHO ONEpPUPOBATH TOHSATHEM: CTENEHb C IeNbIM II0Ka3aTelieM, HCIOIb30BaTh
HOIXOAALIYI0 (pOpMYy 3amUCH JEHCTBUTEIBHBIX YHCET JJIS PELICHHUS MPAKTHYECKUX 3a/1ad H
IIPEJICTaBJICHNS JaHHBIX;

— CcBOOOIHO ONEPUPOBATH MOHATHEM: APUPMETUIECKHII KOPEHb HATYpPAJIbHOW CTETICHH;

— cBOOO/IHO ONEPUPOBAThH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM [10KA3aTEIIEM;

— CcBOOOJHO oOmepUpoBaTh MOHATHSAMM: Jorapum uucia, JECATHUUHbIE U HATypajlbHbIE
JorapudMmBbl;

— cBOOOJHO oONEpUpOBaThb MOHSTUSIMM: CHUHYC, KOCHHYC, TAaHIE€HC, KOTAaHI'€HC YHCJIOBOTO
apryMeHTa;

— OIepUpPOBATh NOHATHUAMU: APKCUHYC, ApPKKOCUHYC M apKTaHI'€HC YMCIOBOIO apryMeEHTA.

YpaBHeHHs M HEPABEHCTBA:

— CcBOOOJHO OINEpPUPOBATh IMOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIC
YPAaBHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCWIIBHBIC HEPABEHCTBA;

— TMPUMEHATh pPa3IUYHble METOJAbl pEIIeHUs palMOHAIBHBIX U APOOHO-pallMOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB I PELICHUS HEPABEHCTB;

— cBOOOJHO ONEPUPOBATh MOHATUSMU: MHOTOWIEH OT OJHOM MEPEMEHHON, MHOTOUJIEH C LEIBIMU
KO3 uUIIMEeHTaMH, KOPHU MHOTOYIEHA, MPUMEHSTHh JEJICHHE MHOIOWIEHa Ha MHOTOYJIEH C
OCTaTKOM, Teopemy besy u TeopeMy Buera juid pemenus 3anad;

— cBOOOJHO ONMEpUPOBATh MOHITUAMU: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpula, ONpeNeIUTeNhb
MaTpuLbl 2 X 2 U €ro T€OMETPUUYECKUI CMBICI, UCIOIb30BaTh CBOMCTBA ONpEAEHuTeNns 2 X 2
JUISl BBIYMCIICHHS €70 3HAYEHUs, IPUMEHSTh ONPEACIIUTENN JUIsl PEIICHUs] CUCTEMBI JIMHEHHBIX
YpaBHEHUH, MOJAECIUPOBATh PEAIbHBIE CUTYAl[UU C IOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHU,
HCCJIEN0BATh TOCTPOEHHBIE MOJIENIN C TIOMOIIBIO MaTPUI] U ONIPEAEIIUTENEH, NHTEPIPETUPOBATH
MIOJIYYCHHBIH pE3yibTaT;

— UCHOJIB30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl TpeoOpa3oBaHMsl BbIPAKEHUI;

— BBINOJHATH IPE0OpPa30BaHUS YUCIIOBBIX BBIPAKEHUH, COJIEPKALINX CTEIEHU C pallMOHAIbHBIM
IIOKa3aTelIeM;

— HCIIOJIb30BaTh CBOMCTBA JIorapu(MOB JUIst TpeoOpa3zoBaHus JOTapu(PMUIECKUX BBIPAKEHUIA;

— CBOOOJHO OIEPUPOBATH MOHATHSIMU: HpPpalMOHATIbHBIE, TTOKa3aTelbHbIe U JIorapudMuiecKkue
YpaBHEHUs, HAXOAUTh UX PELICHUS C IIOMOLIbI0 PABHOCUIIBHBIX IIEPEXO0B UIIU OCYIIECTBIIS
IIPOBEPKY KOPHEW;

— IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHUE bopmybl JUIS npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUN;

— CcBOOOJHO  OmepupoBaTh  MOHSATHEM: TPUTOHOMETPUUYECKOE  YpaBHEHHE, IMPUMEHATH
HeoOxouMble (POPMYJIBI 1711 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;



MOJICNIUPOBaTh PEAJbHbIC CUTYAllMM Ha A3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHMUS,
HEPaBEHCTBA 110 YCIOBUIO 33Jayd, HCCIENOBaTh MOCTPOEHHBIE MOJEIU C HCIOJIb30BaHUEM
ammapara anreOpsbl.

DOyHKIUM U rpapukm:
CBOOOJTHO OTIEPHPOBATH MOHATHIAMHU: (DYHKIHSA, CIIOCOOBI 3aaHus (PYHKIINHU, B3aHMHO OOpaTHbIE
¢ynkunu, Kommo3unus — GyHKUMH, TpaduK  (QYHKIOUHM, BBINOJIHATH  3JEMEHTapHBIC
npeoOpa3zoBanusi rpaduKoB PYHKITUH;
CBOOOJTHO OINIEPHUPOBATH MOHATUAMU: O0JIACTH ONPENEICHUSI 1 MHOXKECTBO 3HAUYCHUN (DYHKIINH,
HYIHM (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
CcBOOOJIHO ONEPUPOBATh MOHATHAMM: YETHBIC U HEUYETHBIC (DYHKIMH, IEPUOANYECKHE PYHKIIUH,
IPOMEKYTKM MOHOTOHHOCTH (DYHKLIMM, MAaKCUMyMbl U MMHHUMYMbI (DyHKIUM, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEXKYTKE;
CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHas (QYHKIMA C HaTypajlbHbIM M  LEJbIM
HokaszareseM, rpaQuK CTENEeHHONH (YHKLUMHU C HaTypaJbHBIM M LEJIbIM IIOKa3aTelieM, rpaduk
KOPHS N-0 CTETIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHbIM MIOKa3aTeNIeM;
OIIEpUPOBATH NOHATUSAMM: JIMHEHHasA, KBaJpaTHUHAast U IpOOHO-JIMHEIHAsA (DYHKIMH, BBIIIOJIHATh
3JIEMEHTApPHOE MCCIIEeI0OBAHNE U TIOCTPOEHHUE UX IPaUKOB;
CBOOOJTHO ONEPUPOBATh NOHATHSAMH: TIOKa3aTeNbHAas W JorapudmMudeckas (QyHKIUH, HX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl peLICHHs YpaBHEHMIA;
CBOOOJTHO ONEpPHPOBATH IMOHATUSAMH: TPUTOHOMETPUYECKAsh OKPYKHOCTh, OIpEeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;
UCIOJIb30BaTh Tpaduku GyHKIMHA U1 UCCIEA0BAaHU IPOLIECCOB U 3aBUCUMOCTEH MPU peIIeHUuN
3a7ia4y U3 APYrux y4eOHbIX PEIMETOB U pealIbHON KU3HH, BBIpaXkaTh (OpPMyJIaMU 3aBUCUMOCTH
MEXy BEINYHHAMU;

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:
CBOOOJTHO OIEPHPOBATH MOHATHAMHU: apuUPMeTHdecKas W TeOMEeTpUYecKas IpOrpeccus,
0ECKOHEUHO YOBIBAIOIIAsi FTeOMETPUYIECKasi TPOTPECCHs, TMHEHHBINA U SKCIIOHEHIIMAIBHBIA POCT,
(dopMyIna CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;
UCTIOJIB30BaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;
CBOOOJTHO  ONEpUPOBATh  MOHATHAMHU:  TOCJIEIOBATENBHOCTh,  CIHOCOOBI  3aJaHUs
MIOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPaHWYEHHBIE ITOCIIEAOBATEILHOCTH, IOHUMATh
OCHOBBI 3apOXKJICHHUSI MATEMAaTHUECKOT0 aHAJIN3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX;
CBOOOJTHO OMNEPUPOBATh MOHSATHSAMH: HENPEpPhIBHbIE (QYHKIWH, TOYKH pa3pbiBa rpaduxa
(GyHKLIMH, aCUMOTOTHI Tpaduka GyHKINY;
CBOOOJTHO OTIEPHPOBATH MOHATHEM: (DYHKIIHS, HENpPEPHIBHAS HAa OTpe3Ke, MPUMEHSATh CBOWCTBA
HETPEPHIBHBIX (DYHKIIMIA IS peIIeHUs 3a/1a4;
CBOOOJTHO ONEpPUPOBATH MOHATHSMMU: IIepBasi U BTOpasi MPOU3BOJHBIC (DYHKIMH, KacaTeabHasl K
rpaduxy GyHKINU;
BBIYUCIISAITH MPOU3BOJIHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO M KOMIIO3UIIMU JBYX (YHKIWH,
3HATH MIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,
UCIOJIb30BaTh T€OMETPUUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOIAHOM JUIsl peleHns 3a/au.

MHuoxecTBa M JIOTHKA:
CBOOOJTHO OTIEPHPOBATH TIOHSATHSIMU: MHOXECTBO, OTIEPAIIMA HaJl MHOKECTBAMH,
UCTIOJIF30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar IJisi ONMCAaHHS PEabHBIX IMPOIECCOB H
SBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;
CBOOOJTHO OTIEPUPOBATH MOHATUSMH: ONpEeIICHHEe, TeOpeMa, YpaBHEHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTHIECKOT0 00BEKTA, JOKAa3aTeIbCTBO, PABHOCHIIFHBIE YPAaBHEHUS H HEPABEHCTBA.

K konrmy oOyuenus B 11 kJacce oOydarouuiics MONYyYUT CIEAYIOIIME NpPEIMETHBIE

pe3ysbTaThl MO OTHAEIbHBIM TeMaM pabodell mporpaMMbl yueOHOro kypca «Anrebpa M Hayana
MaTEMaTHYECKOTO aHAIIU3a»:

Yuciia 1 BLIYMCJICHUA:



CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: HATYPAJIbHOE M IIE€JI0€ YUCII0, MHOYKECTBA HATYPAIbHBIX U
LEJbIX YHCEN, UCIOJIb30BaTh MpU3HAKK AenuMocTu nenbix yucen, HOJ u HOK narypanbHbIX
quCel JUIsl pelIeHus 3a1a4, IPUMEHSATh anroputM EBkina;
CBOOOJIHO ONEPUPOBATH MOHATHEM OCTaTKa MO MOJYJIO, 3alHMChIBaTh HATypaJbHBIE YUCIIA B
PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;
CBOOOJHO OTEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIIO U MHOXXECTBO KOMIUICKCHBIX YHCEN,
MPEJICTABISITh KOMIUJICKCHBIC YHCIa B aireOpanvdeckodl W TPUTOHOMETpHUYECKOH Qopme,
BBITIOJIHSITH apU(PMETHIECKHE OTIEPALIMK C HUMH B U300pa)kaTh Ha KOOPJIUHATHOM TUIOCKOCTH.
YpaBHeHUs] U HEPABEHCTBA:
CBOOOJIHO OTEPHPOBATH MOHATUSIMH: UPPALMOHAIBHBIC, MOKa3aTeIbHbIE M JIOTapU(PMUUECKUEC
HEpPABEHCTBA, HAXOJIUTh UX PEIICHUS C TOMOIILI0 PABHOCUJIBLHBIX TIEPEXOJIOB;
OCYIIECTBIISATH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPHUIECKOTO YPABHECHUS,
CBOOOMAHO  OMEPHPOBATh TMOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHATH
HeoOXoauMbIe (POPMYIIBI JIs PEIICHUSI OCHOBHBIX THIIOB TPUTOHOMETPUYCCKUX HEPABEHCTB;
CBOOOJHO OIEPHPOBATH MOHATHSAMH: CHCTEMa M COBOKYITHOCTh ypPaBHGHHWW W HEPABEHCTB,
PaBHOCWJIbHBIE CHUCTEMbI U  CHCTEMbBI-CIEACTBUSA, HAXOJUTh pEHICHUS CHUCTEMBbl W
COBOKYITHOCTEW pAalMOHANbHBIX, HPPALMOHANBHBIX, IMOKA3aTeNbHBIX U JIOTAapU(PMUUYECKHX
YpaBHEHUH U HEPABEHCTB;
pemiath  palMOHAJIbHBIC, HppAIlMOHAIBbHBIC,  IIOKa3aTelbHbIC, JIOTAapU(PMUUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kalllie MOYJIN U NTapaMeTpBbl;
MPUMCHSTh TpaduuecKkue METOIBI I PEIICHUS YPaBHCHWH M HEPABCHCTB, a TAKXKe 3a/ad C
napameTpamu;
MOJICJIMPOBATh pEAbHbIE CUTYallMH Ha SI3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHUS,
HEpPaBEHCTBA M MX CHUCTEMbl IO YCJIOBUIO 3aJauyM, MCCIEJOBaTh IOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAHUEM alllapaTta anreopsl, HHTEPIPETUPOBATH MOJTYUCHHBIN pe3yibTaT.
DOyHKUUH U rpaduku:
CTPOUTH TpaPUKN KOMIIO3UINH (PYHKIIHNA C TIOMOIIBIO 3JIEMEHTAPHOTO HCCIICIOBAHUS U CBOWCTB
KOMITO3HIINH JABYX (YHKIIHIA;
CTPOUTH T€OMETPUYECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;
CBOOOJHO OTEPUPOBATH MOHATUAMU: TPa()UKH TPUTOHOMETPHUECKUX (PYHKIIHIA,
MPUMEHATH (PYHKITNU 11 MOACIIUPOBAHUS U UCCIIETOBAHUS PEATbHBIX MPOIIECCOB.
Hauana MaTeMaTHYeCKOIo aHAJIN3A:
MCIIOJIb30BaTh IPOU3BOAHYIO JJIs UCCIETOBaHUS (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI;
HAXOJUTh HauOOIbIlIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;
MCIIOJIb30BaTh MPOU3BOAHYIO NJIs HAXOXKJEHUS HAWJTy4lIero PElIeHHs] B MPHUKIAJAHBIX, B TOM
YHUCJIE COLMAIbHO-DKOHOMMYECKUX, 3a/Jauax, /I OMNpPEAENIEHUs CKOPOCTH MU YCKOPEHUs
mpoiiecca, 3a1aHHOr0 (POoPMYIION MITH TpadUuKoMm;
CBOOOZHO OMEpUPOBATH MOHSATHUSAMHU: TMEPBOOOpa3Has, OMPEICNEHHBIM HMHTErpaj, HaXOIUTh
NepBOOOpa3HbIE AIEMEHTApHBIX (YHKIUN W BBIYUCIATH HHTErpan mo ¢opmyne HproTtoHa-
JletiOauma;
HAXOJUTh IJIOMIAAN TIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO HHTETpaa;
UMETh TIPEACTABJICHHE O MaTeMaTHYeCKOM MOJICTUPOBAHUN Ha TIPUMEPE COCTaBICHUS
nudepeHIaTbHBIX YPaBHCHUH;
pemats MPUKIAJAHBIE 33a7a4d, B TOM YHCJE COIMATBLHO-DKOHOMHYECKOTO M (U3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTEMAaTUYECKOTO aHAJIn3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
Koan4yecTBO 4acoB
Ne DJleKTpoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3/iesioB U TeM MPOrPaMMBbI Kourpoabnbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
MHO0XeCTBO AEHCTBUTEILHBIX YHCEN. MHOTOYJICHEI.
1 PanmonaneHbie ypaBHeHHS U HepaBeHCTBA. CHCTEMBI JIMHEHHBIX 24 1 bubmorexa LIOK
. ' https://lesson.edu.ru/02.5/10
ypaBHEHUU
9 Oyukuuu u rpaduku. CrenenHas GyHKIHS C LEIbIM 12 1 bu6nmorexa LIOK
HOKa3aTeaeM https://lesson.edu.ru/02.5/10
3 Apudmerndeckuii KOpeHb n-oi creneHu. MppannoHaibHbIe 15 1 bubnnoreka [JOK
ypaBHCHHS https://lesson.edu.ru/02.5/10
4 [TokazarenpHas pynknus. [lokasarenbHbIC ypaBHEHUS 10 1 bubmorexa LIOK
' https://lesson.edu.ru/02.5/10
bubnmorexa LIOK
5 Jlorapudmuueckas pynkuus. Jlorapudmudeckue ypaBHEHUS 18 1 hitps://lesson.edu.ru/02.5/10
6 TpuroHomMeTpudecKre BEIPAKCHUS U YPAaBHCHUS 22 1 bubmorexa [IOK
P P P P https://lesson.edu.ru/02.5/10
bubnmorexa LIOK
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1 hitps://lesson.edu.ru/02.5/10
bubnmorexa LIOK
8 HenpepsiBabie pynkiuu. [IpousBoanas 20 1 hitps://lesson.edu.ru/02.5/10
. bubnunorexa LIOK
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIMS 3HAHUN 5 2 hitps://lesson.edu.ru/02.5/10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
11 KJIACC
Koau4vecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI Kontpoabubie IIpakTunueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
N . bubnuoteka [JOK
1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO MPOU3BOIHOMN 22 1 hitps://lesson.edu.ru/02.5/11
but6mmoreka [IOK
2 [TepBoOOpa3Has 1 UHTETPAT 12 1 https://lesson.edu.ru/02.5/11
3 I'paduku Tpuronomerpudeckux GyHKIi. TpuroHoMmeTpudeckue 14 1 bubnuotexa [JOK



https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/10
https://lesson.edu.ru/02.5/11
https://lesson.edu.ru/02.5/11

HEPaBEHCTBA https://lesson.edu.ru/02.5/11
4 HppaunoHansHbie, MOKa3aTeIbHbIE U JOrapUPMHUECKIE 24 1 Bu6muotexa [JOK

HEPaBEHCTBA https://lesson.edu.ru/02.5/11
bubnunoreka LIOK

> Kowmmiekcriie rcia 10 . https://lesson.edu.ru/02.5/11
bubnunorexa LIOK

6 HarypaitbHele u uenbie qucia 10 . https://lesson.edu.ru/02.5/11
v Cucrembl palluoOHAIBHBIX, HPPAIIMOHAIBHBIX TTOKA3aTEIbHBIX U 12 1 bubmmoreka [JOK

JOrapuPMHUUECKUX YPaBHCHHUI https://lesson.edu.ru/02.5/11
bubnunoreka LIOK

8 3anatn ¢ napameTpavy 16 . https://lesson.edu.ru/02.5/11
. bubnuorexa [IOK

9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUM 16 2 hitps://lesson.edu.ru/02.5/11

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 111 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
— bubmuoreka IJOK https://lesson.edu.ru/02.5/10
— bubmmoreka LIOK https://lesson.edu.ru/02.5/11
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