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HOACHUTEJIBHAA 3AIINCKA

Y4aeOHslii Kypc «Anrebpa W Havaga MaTeMaTHYECKOTO aHAIM3a» SIBIISAETCS
OJHUM W3 HamOoJjiee 3HAYMMBIX B MpPOrpaMMe CPEIHEro OO0IIero oOpazoBaHUS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECTeUnBaET WHCTPYMEHTAIBHYIO 0a3y I
U3YYCHHUs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpaKkTHOE MBIIIICHHE O0yJYaIoUINXCs Ha YpOBHE, HEOOXOIMMOM
IJI OCBOSHUSI MHPOPMATHKH, OOIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M APYTUX
IUCIMIUINH. B pamkax maHHOro y4eOHOTO Kypca OOydYaroIiuecsi OBIIAJEBAIOT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW Haykd, KOoTopas (OpMyIHpyeT CBOHU
JTOCTHKCHHS B MaTeMaTHIeCKOl (opMme.

Y4eOHbIii Kypc anreOpsl U Hadall MaTeMaTHYECKOTO aHajan3a 3aKJaJbIBacT
OCHOBY MJIs YCIIEIIHOTO OBJQJCHUS 3aKOHaMU (HU3UKH, XUMHH, OHOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHJICHITUI Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPUEHTHUPOBATHECS B COBPEMEHHBIX NH(POBBIX W KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX IS JaIbHEHIEro oOpa3oBaHUsS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpems OBiajgeHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTHHHOCTB, JIOKa3bIBATh
YTBEPKACHHUS C MOMOIIBI0 MHAYKIMUA M PacCyX aaTh JCTyKTHBHO, UCIOIb30BaTh
000011IeHNe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOrUI0, (HOPMHUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIIICHHE.

B xome m3yueHus yueOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanmm3a» O0ydJaroIIuecs: MOJyYal0oT HOBBIM OMBIT PEIICHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSITENTFHOTO MOCTPOCHHSI MaTeMaTHYECKIX MOJICICH peallbHbIX CUTYalluH,
WHTEpPIIPETallid  TOJYYCHHBIX  pEIICHWH, 3HAKOMATCS C  MpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B TMPHpPONE, HayKe W HCKYCCTBE, C
BBITAIONIAMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4aeOHbIli Kypc 00JIafjaeT 3HAYUTEIBHBIM BOCHHUTATEIHHBIM MOTEHIIMATIOM,
KOTOPBI peanu3yercs Kak uepe3 Y4eOHbId MaTepual, CIOCOOCTBYIOIIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUs, TaK W uepe3 CHeHUPHUKy ydeOHOI
AESITENFHOCTH, TPEeOYIoUIe MPOJODKUTENFHOM  KOHIICHTPAIMM  BHHUMAaHUS,
CaMOCTOSITETLHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJyYEHHBIH
pe3ybTar.

B ocHoBe MeTonuku o0OydeHHs anreOpe W HadajaM MaTeMaTHYeCKOTO
aHaM3a JeKUT ACITeTbHOCTHBIN MPUHIIAIT O0YUYCHUS.

B crpykType ydeOHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHaM3a» BBIIETICHBI CICIYIONINE COACPXKATEIbHO-METOAMUeCKre THHNN: «Yncna
U BeIYHCIeHUs», «DyHKIMK u rpaduku», «YpaBHEHUS U HEpaBeHCTBa», «Havama
MaTeMaTHYeCKOTO aHanmm3a», «MHOXeCTBa ® JIOTHKa». Bce OCHOBHBIE
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COJIepPKATeNIbHO-METO/IMYECKUE JIMHUU HM3YyYaloTCS Ha TNPOTSKEHUU JABYX JET
oOydeHHs] Ha YPOBHE CpeIHEro oOuero oOpa3oBaHUs, €CTECTBEHHO JIOTOJIHSS
Apyr JIpyra U MOCTENEHHO HACHIIIAsICh HOBBIMU TeMaMU U pasjenamu. JlaHHbIH
y4eOHBIM Kypc SBJISETCS HWHTErPAaTHBHBIM, TOCKOJIbKY O0ObEeIuHAET B cebe
collep)KaHNe HECKOJIbKUX MaTEeMaTUYeCKMX JUCHUIUIMH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MAaTEeMAaTHUYECKUI aHaliu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaromuecsi OBIJIaJeBalOT BcE Ooliee
HIMPOKUM MaTeMaTUYECKHM allapaToM, Y HUX MOCleN0BaTeabHO hopMupyercs u
COBEPILIECHCTBYETCS YMEHHE CTPOUTh MATEMAaTHYECKYl0 MOJENb pealbHOU
CUTYallUH, IPUMEHATH 3HAHUS, MOJYYCHHbIEC MPU U3YYEHUH yuyeOHOro Kypca, IS
PELICHHS] CAMOCTOSITENBHO CHOPMYIUPOBAHHON MaTEMAaTUUYECKOHN 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

CopepkatenbHO-MeTOAMYECKass NUHUSA «YuCna M BBIYMCICHUS» 3aBEpIIAcT
(dbopMHUpOBaHUE HABBIKOB MCIOJIB30BAHMS JACUCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HAYyaTo Ha YPOBHE OCHOBHOIO 0011ero oopasoanus. Ha ypoBHe cpeanero oo1iero
oOpa3zoBaHusg 0co00e BHUMaHuE  yaenseTcs (OPMUPOBAHMIO  HABBIKOB
palMOHANIbHBIX BBIYHMCIICHUN, BKIIIOYAIOIMIUX B ce0s MCIOJb30BAHUE Pa3TUYHBIX
dbopM 3amucu 4YHcClia, YMEHUE JeNaTh MNPUKUAKY, BBIMOIHATH MPUOIMKEHHBIE
BBIYKCIICHUS, OLICHHBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MAaTeMAaTHYECKUMU
KOHCTaHTaMHU. 3HAaKOMble OOYy4YalolMMCS MHOXECTBA HATYpalbHBIX, LEJBIX,
palMOHANIBHBIX W JICUCTBUTENIbHBIX  YKCEN  JIOTOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX ~4Hucel. B  KaxaoM H3 3THX MHOXECTB pPacCMaTpPUBAIOTCS
CBOICTBEHHBbIE eMy chenupuyecKkre 3ajJadyd U ONepaluu. JAelIeHHe Hallelo,
ONEpUPOBAHUE OCTATKAMH Ha MHOXECTBE IEJbIX 4YHCed, 0coOble CBOICTBa
palMOHANIBHBIX M UPPALMOHANIBHBIX YUCEN, apu(pMETHYECKUE ONepaliu, a Takxke
U3BJICUEHUE KOPHS HATYpaJbHOM CTENEHW Ha MHOKECTBE KOMIUIEKCHBIX YHCE].
bnaronapsi mocienoBaTeIbHOMY PACUIMPEHHIO0 Kpyra HCIOJIb3yeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMU WX MPUMEHEHUS IJisl PEleHUsl pa3IM4YHbIX 3a]ad
dbopmupyeTcsi TpeicTaBleHue O €IMHCTBE MAaTEMAaTUKH KaK HaykKd U €€ poJid B
MOCTPOEHUU MOJIeNIeH peaslbHOr0 MHpPA, IIUPOKO HCIONB3YIOTCA 0000IIeHuEe U
KOHKpETHU3AIIHS.

Jlunust «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCS HA MPOTSHKEHUHM BCETO
oOydeHHs] Ha YPOBHE CpeaHEero oOImero oOpa3oBaHUs, IMOCKOIBbKY B KaXKIOM
pasnene IlporpaMMbl TpelyCMOTPEHO peEIIEHHE COOTBETCTBYIOIIMX 3aj1ady. B
pe3ynbTate OOydYaloIIMecs OBJAJNEBAIOT PA3IMYHBIMU METOJAMU  pELICHUs
palMOHANIbHBIX, HWPPALMOHANIBHBIX, [OKa3aTelIbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHUW, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
collepKamux mnapameTpsl. llomydyeHHble yMEHHUs IIMPOKO HCIONB3YIOTCA MpH
UCCIeI0BAaHUM (DYHKIMHA C TOMOIIBI0 MPOU3BOAHON, NPHU PEIICHUH MPUKIATHBIX
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3a/la4y ¥ 3a7]a4 Ha HaxOXJeHUEe HauOONbIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi conep)karenibHas JUHUSL BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHHUI
BBIMIOJHATHL  pacu€Tel 10  (opmynaM, npeoOpa3oBaHHs  PalMOHAIBHBIX,
UPPALUOHAIBHBIX UM TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKe BBIPAKECHUH,
collepKallluX cTerneHu W Jorapudmsl. brarogaps u3ydeHuro aiareOpanveckoro
Marepuanga  I[POUCXOAUT  JajibHEWIee  pPa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI O0ydaromuxcs, GOpMHUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxiaeHui, paboTbl ¢  CHMBOJBHBIMM  (opmMamMu,  TpeJCTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTEH B BHJI€ PABEHCTB U HEpPaBEHCTB. AnreoOpa
npeajaraetr 3(QQEeKTUBHbIE HHCTPYMEHTHI JUIsl pELIEHUs MPaKTUYECKUX U
€CTECTBCHHO-HAy4HBIX 3a]a4, HarJSIAHO JIEMOHCTPUPYET CBOM BO3MOJKHOCTHU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYeCcKass JUHUA «DyHKIMM U TpaQuKU» TECHO
nepervieTaeTcs ¢ JAPYTUMH JIMHUAMHM Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3a1a€T MOCJIEN0BATEIBbHOCTh U3YUEHUs MaTepraiia. V3yuenue cTeneHHou,
MOKa3aTesbHOH, JIorapu(PMUUYECKON U TPUTOHOMETPUUECKUX PYHKIUN, UX CBOMCTB
U rpaduKoB, UCIOJIb30BaHUE (DYHKIUHN Uil peuieHus 3ajad u3 APYruX y4yeOHBIX
IIPEIMETOB U PEAIbHOMN KU3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pElIeHHEeM YypaBHEHUW U HepaBeHCTB. [Ipum »TOoM OoJbllIOE BHHUMaHHE
ynensiercsi GOpMUPOBAHUIO YMEHUSI BhIpa)kaTh (GOpMyIaMH 3aBUCUMOCTH MEX]Y
pa3TUYHBIMU BETUYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (QYHKUWH, CTPOUTH HX
rpaduku. Matepuan 3Tol coJepKaTeabHON JIMHUM HAleJIeH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, I[O3BOJIAIOIIUX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIWYMHAMU B
paznu4HON (opMe: aHANUTHUECKOM, Tpaduyeckoi u cioBecHoW. Ero uszyuenume
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3AIMHU, UCTIOIb30BAHUIO aHATIOTHH.

ConepxartenbHasg nuHUSA «Hadama maTreMaTH4eCcKOro aHajau3a» IO3BOJISET
CYLLIECTBEHHO PACIIMPUTH KPYI KAK MAaT€MaTUYECKUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYIHBIX OOyYaromIMMcCsl, TaK KaK Y HUX MOSBIAETCS BO3MOXKHOCTh CTPOHUTH
rpauKy  CIOXHBIX (YHKUUN, ONpEAeNsATh HX HauOOJIbIIME U HaUMEHbIIUE
3HAYEHUS, BBIYUCIATH IUIOMAAU (QUTyp U OOBEMBI TEN, HAXOAUTh CKOPOCTU M
YCKOpeHHsl IpoueccoB. JlaHHas conepkareiibHas JMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTU IIOCTPOCHUS MATEMAaTUYECKUX MOJEIEN pEaJbHbIX CUTYyaLUi,
[I03BOJISICT HAXOAUTHh HAWIydllee pPEUICHWE B IPUKIAAHBIX, B TOM YHUCIE
COLIMAIbHO-3KOHOMUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CrocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-JIOTUYECKOTO H
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HcKyccTBe. OOydaroniyecs: y3HalT O
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BBIIAFOIIMXCS PE3yJIbTaTax, IMOJIYYEHHBIX B XOJAC pPa3BUTHS MATEMAaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

CopeprkaTeabHO-METOANYECKas TUHUS «MHOKECTBa M JIOTHMKa» BKIIIOYACT B
ceOsl DJIEGMEHTBI TCOPUU MHOXKECTB M MaTEMaTHYECKOW JIOTMKU. TeopeTHKo-
MHO>KECTBCHHBIC MPEACTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKH
W TIpeajiararoT HanOoJiee YHUBEPCAIBbHBIA SI3bIK, OOBEIUHSIONIMA BCE Pa3zCITbl
MaTeMaTUKH H € TPWIOKCHUH, OHM CBS3bIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCIUIUIMHBI M WX TPWIOKCHHS B €AWHOE Iienoe. [loaToMy BakKHO JaTh
BO3MOXKHOCTh OOYyYaroIIeMyCs IMOHUMAaTh TCOPETUKO-MHOKECTBEHHBIH  SI3bIK
COBPEMCHHOW MaTeMaTHUKH M HCITOJIh30BaTh €T0 IS BBIPAKCHHUS CBOMX MBICIICH.
JlpyruM BakKHBIM TPU3HAKOM MaTeMaTUKH KaK HAyKd CIeayeT IpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPeACTIEHHBIM
npaBWjIaM  IOCTPOSHHUS  JOKAa3aTelbCTB.  3HAKOMCTBO C  3JIEMEHTaMH
MaTEMaTUYECKOH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4YaroIIuXxcsl, MO3BOJIIET UM CTPOUTHh CBOU PACCYK/ICHHUS Ha OCHOBE JIOTHYCCKUX
npaBui1, GOPMUPYET HABBIKH KPUTHYESCKOTO MBIIIICHUS.

B yueOHOM Kkypce «AnreOpa W Havajla MaTEMaTHYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTHUYECKOTO MOJICIHUPOBAHUS, KOTOPHIC IPH3BAaHbBI
CIIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJCICH pEaIbHBIX
CUTYaIlMi, WCCJICIOBAHMS 3THUX MOJICJICH C IOMOIIBIO ammapara ainreOpel |
MaTEMaTUYECKOTO aHajiu3a, HWHTEPIPETAlWH TOJyYCHHBIX pe3yabTaToB. Takwue
3aJIaHUS BIUICTEHBI B KK/IBIA M3 Pa3CiIOB MPOTPaMMBbI, TIOCKOJBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HMCIOJB3YeTCs I PEeIICHHS NMPHKIaJAHBIX 3anad. [lpu
pPEIICHWM  peaJbHBIX  MPAKTHYECKUX  3a7ad  OOydYaroIIMecs  Pa3BHUBAIOT
HaAOJIFOIaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJOTHIO, 0000ImaTh W  KOHKPETH3UPOBAaTH  MPOOJIEMY.
JlesSsTenbHOCT, TI0  (OPMHPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3a1ad
OpraHU3yeTCs B IPOIIECCe N3YUSHUS BCEX TEM yU4eOHOTo Kypca «AnreOpa U Hadasa
MaTEMaTHYCCKOTO aHaTH3a».

Ha w3ydeHume yuyeOHOro kypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHanmm3a» oTBoauTcsA 272 4vaca: B 10 kimacce — 136 ygacos (4 waca B Henenio), B 11
kiacce — 136 yacos (4 yaca B HEZIETIO).
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COIEPKAHUE OBYYEHUA
10 KJIACC

Yucjaa ¥ BbIYUCITCHUA

Panmonanbabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE APOOH, TMPOIEHTHI,
OeckoHeuHble Tepuoauyeckue apodu. IlpuMeneHue apoOei W MPOIEHTOB IS
pELICHUS IPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIe 3HAHUW U peabHOM KU3HU.

JlelicTBUTENbHBIE 4MCHA. PalMoHanbHbIE W HMPPALMOHAIBHBIC YHCIIA.
ApudmeTnyeckre  omnepanuu ¢ JEWCTBUTEIBHBIMU  YucCIaMU.  MomayJib
JIEHCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubiamxEHHbIE BRIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OLIEHKA pe3yibTaTa BEIYUCICHUII.

Crenenp ¢ 1elbIM 1oka3areneM. buaom Hprotona. lcnoiab3oBaHue
noaxoAsIeHd GopMbl 3aMUCH JEHCTBUTEIIBLHBIX YUCEIT IJIs PEIICHHS MTPAKTUIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTrnyeckuii KOpeHb HaTypaJIbHOUM CTENEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM TIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEHCTBUTEIBHBIM MOKA3aTEIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuuHble W HaTypaibHBIC
JorapuMsl.

Cunyc, KOCHMHYC, TAaHI€HC, KOTAaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCUHYC U apKTAaHI'€HC YHUCJIOBOI0 apryMEHTA.

YpaBHeHUA U HEPABEHCTBA

ToxnmecTBa W TOXAECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUA. PaBHOCWUIIBHBIE YpaBHEHUS M ypaBHEHUs-CleACTBHUS. HepaBeHCTBO,
pelIeHUE HEPABEHCTBA.

OCHOBHBIE METOJIbI PELIEHHUS LEJIBIX U IPOOHO-pAllMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOroO4JeHbl OT OJHOW IEPEMEHHOW. JleneHue MHOTO4WwIeHa Ha
MHOTOWIEH C ocTarkoM. Teopema be3dy. MHOrowieHsl C  UEJIbIMU
kod(ppunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBHIPAKEHUH, COEPIKAIUX CTEIIEHH U KOPHH.

UppaunonanbHbie ypaBHECHHUS. OcHOBHEBIE METOIbI pelIeHus
MppalUOHAIBHBIX YPaBHEHUM.

IToka3zatenbHble ypaBHEHHS. OCHOBHBIE METOAbI PEIICHUSA MOKA3aTEIbHBIX
YPaBHCHUM.

[IpeobpazoBaHue BRIpAKEHUM, COIEpKAITUX JIOTapU(PMBI.

Jlorapudmuueckue YpaBHEHHS. OcHOBHbIE METOJBI peneHus
Jorapu(MUYECKUX ypaBHEHUH.
OcHOBHbIE TPUTOHOMETPUYECKUE (bopMyJIBL. ITpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAXKEHUN. PellleHre TPUroHoMETpUYECKUX YPAaBHEHUIA.
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Pemienue cucreM JMHEWHBIX ypaBHEHHMW. Marpuua CHCTEMbl JMHEWHBIX
ypaBHeHHH. OmnpenenuTenp MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHHUE €r0 3HAYECHUS, IPUMEHEHHUE ONPEAECIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHMU. PemeHne NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHONW MOJEIU C
ITOMOIIBIO MATPHI] U OTIPEETUTENEH.

[locTpoeHne MaTeMaTUYECKHX MOJENIEH PEalbHON CUTYallUH C ITOMOIIBIO
YpaBHEHUI W HepaBeHCTB. lIprMeHeHHWe ypaBHEHHMII M HEPABEHCTB K PELICHHIO
MaTeMaTUYEeCKUX 3aJad M 3a/ad M3 pa3MyHbIX 00JlacTeil HayKu M peabHOMN
KU3HH.

DyHKUUH U TpaduKu

OyHkius, crnocoObl 3amanus (yHKIUU. B3aumMHO o0O0paTHble (YHKIHH.
Komnosunust ¢yskmuit. I'papuk  yHkmum. DnemeHTapHble MNpeoOpa3oBaHUs
rpaduKoB ¢ yHKIIHA.

OO6unacTb ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu QyHkium.
[IpomesxyTku 3HaKOMOCTOSIHCTBA. UETHBIE U HEeu€THBIE pyHKIUU. [lepuoanueckue
¢bynkuuu. IlpomMexkyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBI
¢bynkuuu. Hanbosnpiee n HauMeHblee 3Ha4eHUs] GYHKIIUUA Ha TPOMEKYTKE.

Jluneitnasi, kBajpaTU4Has U APOOHO-TMHEHHas (QyHKIUH. DIeMeHTapHOe
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPAPUKOB.

CrenenHas (GyHKIMS ¢ HATypaldbHBIM U II€JIbIM MOKa3areiaeM. E€ cBoiicTBa u
rpadux. CBoiicTBa U rpaduk KOpHA N-0M cTeneHu Kak (PYHKIUU OOpaTHOM
CTEIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[loka3zarenbHass U jorapupmuyeckas (yHKIUHM, UX CBOMCTBA M Tpaduku.
Hcnonb3oBanue rpaduxkoB GyHKUUN IS peHICHUs] ypaBHEHHH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTa.

QOYHKIHOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IHpollecCax U SBJIECHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havyaja MmaTeMaTH4€CKOI0 aHAJIN3a

[TocnenoBarenbHOCTH, cIOCOOBI 3ajaHus IocieaoBarenbHOCTER. Merton
MaTeMaTU4eCKON WHYKLIHH. MoOHOTOHHBIE " OrpaHUYECHHbIC
MOCJEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUSI MAaTEMATHYECKOIO aHAIN3a KAk
aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckast ¥ reomeTpuueckas nporpeccun. beckoneyno yobiBaromias
reoMmeTrpudeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIpOrpeccuu. JINHENHBIN U 3KCIIOHEHIUAIBHBIN pOCT. Uuncio e. @opmyiia ClI0KHbIX
MpoLEeHTOB. Vcnonp30BaHUE NPOTPECCUMU I PELICHHs pEalbHbIX 3ajady
MIPUKJIATHOTO XapakTepa.
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HenpepoiBHble ¢GyHKIMKM M uX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpaduxoB Qynkiuii. CBoicTBa (GyHKUMNA HENpephIBHBIX Ha OTpe3ke. Meton
VHTEPBAJIOB JUIl DPELICHUS HEpPaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMA 111 penieHus 3a/1ay.

[lepBas u BTOopas npousBojHble GyHKMHU. OnpeaeneHue, reOMeTpUIECKU 1
(bu3HYecKuil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky (pyHKIIMH.

[IpousBoaHble  aneMeHTapHbIX  (pyHkuui.  [IpousBomHas ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH () YHKIUH.

MHokecTBa U JIOTHKA

MHo)ecTBO, ollepaliid HaJ MHOXXECTBAMU M UX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, INPU PELICHUM 3a1ad U3 APYTrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yucjaa ¥ BLIYUCTCHUA

HatypansHbie u 1ienble yucia. [IpuMeHeHrne NpHu3HAKOB JACIIMMOCTH IETBIX
yrces, Hanbonpluii obmuii nenurens (mamee — HOJ]) u mammensbinee oOiiee
kpatHoe (manee — HOK), ocTatkoB mo Moayiio, anropurMa EBkina s perieHus
3a71a4 B IIEJIBIX YHCIIaX.

KomrekcHple yucna. AnreOpandeckass W TPUTOHOMETpHYEcKas (GOopMbI
3alMCH KOMIUIEKCHOTO YHCIa. ApUPMETHYECKHE OIEepariid C KOMIUICKCHBIMHU
yuciiaMu. M300pakeHne KOMILUIEKCHBIX YHCEI Ha KOOPJAMHATHOW TUIOCKOCTH.
dopmyiia Myaspa. Kopar N-oii cTeneHW M3 KOMILICKCHOTO 4Ymciia. [IpuMeHeHue
KOMITJICKCHBIX YHCEN IS PEIICHHS (PU3HUCCKUX U TEOMETPUYCCKUX 3a/1aH.

YpaBHeHUA U HEPABEHCTBA

CucreMa W COBOKYIHOCTh YpaBHEHUH W HEPABEHCTB. PaBHOCHIIBHBIC
CHUCTEMBI U CHUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBRA.

OTO6Op  KOpHEH  TPUTOHOMETPHUYECKHX  YpaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH. PerieHnue TpUroHOMeTpUIeCKUX HEPABCHCTB.

OCHOBHBIC METOJABI pCEIICHUS TIOKA3aTeIbHBIX U  JIOTapU(DMHUCCKUX
HEPaBEHCTB.

OCHOBHBIC METOIbI PEIICHUS UPPAIMOHATBHBIX HEPABCHCTBR.

OCHOBHBIC METOJIBI PEIICHHUS CUCTEM W COBOKYITHOCTEH palluOHAIBHBIX,
HUppalMOHAIBHBIX, TIOKA3aTEIbHBIX U JIOTaPU(PMUICCKUX YPaBHCHHUH.

YpaBHEHUS, HEPABESHCTBA U CUCTEMBI C ITapaMeTpaMHu.
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IIpumeHeHne  ypaBHEHMH, CUCTEM M  HEPAaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3ajlad M3 pas3fMyHbIX 00JlacTeld HayKM U peajbHOM
KU3HU, UHTEPIPETALNS [TOJYYEHHBIX PE3YJIbTATOB.

DyHKIUH U rpaduKu

I'padux xommosunuu ¢GyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB HAa KOOPJAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOICTBA U TpadUKH.

['padpuueckne meTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/IbI PELLICHUS 3aa4 C [TapamMeTpaMH.

Hcnonb3oBanue rpaduxoB (QyHKIHMN A8 HCCIENOBaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PEIIEHUH 3aJad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOU KU3HHU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

[IpyumMeHeHue MpOU3BOJAHON K UCCIENOBaHUIO (YHKIMNA Ha MOHOTOHHOCTb U
sKkcTpeMyMmbl.  Haxoxzaenue  HauOousiblllero W HAMMEHBIIETO  3HAYCHH
HEeMpPepbIBHON (QYHKIIMU HA OTPE3KE.

IIpyuMmeHeHrne TPOU3BOAHOM JUIsI HAXOXKIACHHUS HAWIIYy4lUIEro pELICHUs B
MPUKIAAHBIX 3aJadax, Uil OIPEHeNICHUsT CKOPOCTH M YCKOPEHUs Ipolecca,
3aJIaHHOTO (HhOPMYJIION WK TpaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBoOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX GyHKIM. [IpaBuiia HaxoXaeHUs TEPBOOOPA3HBIX.

WNHurerpann. I'eomerprueckuii CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uHTerpana mno ¢popmyie Herorona-JleliOuura.

[IpumeneHue uHTErpana sl HAXOXACHHUS IUIONIaJeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJl.

[Ipumepsl pemenuit auddepeHUanbHBIX ypaBHeHUH. MaTtemaTudeckoe
MOJICIMPOBAaHUE pPEAbHBIX MPOLECCOB C MNOMOIIBI0  Au(depeHInaTbHbIX
YpPaBHECHUH.
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IINTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAUYAJTA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(OPMHPOBAHHOCTh TPAKIAHCKON MO3MIIMK 00YYAIOIIErocs KaKk aKkTHBHOIO H
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS Pa3IUYHBIX CTPYKTYpP, SBICHHIA,
OpoLeaAyp TpaXkIaHCKOTo o0IecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICHICTBOBATh C COLMAJIBHBIMM HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUAMUA ¥ Ha3HAUYEHUEM;

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTh POCCUICKON IPayKTaHCKON HAEHTUYHOCTH, YBaKEHHUS K
IPOIIIOMY U HACTOSAIIEMY POCCHHCKOM MAaTEMaTHKH, IIEHHOCTHOE OTHOIICHHE K
IOCTIDKEHHSIM POCCHIMCKUX MaTEMATHKOB M POCCHHCKOM MaTeMaTHUECKOU MIKOJIBI,
UCIIOIb30BaHUE OTUX JOCTIDKCHHMI B JAPYIHMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHHE JTYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapona, chopMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO IMOBEIEHUS, CBSI3aHHOTO C IPAKTHYECKHM
OpUMEHEHHEM JOCTH)KEHHH HAyKM M JIEATEJIbHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOWYMBOTO Oy IyIIEro;

4) 3¢TETHYECKOI0 BOCIIUTAHMS:

HCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYass 3CTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/a4, pElIeHUH, pacCyKICHHMH, BOCIIPUUMYNBOCTh
K MaTEMaTHYECKUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA;

5) pu3HUIecKOro BOCIUTAHMS

C(OPMHPOBAHHOCT YMCHHS IPHMEHATH MaTeMaTHYECKHE 3HAHUS B
UHTEpecax 3J10pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3I0pOBBIO (3I0pOBOE IHTaHHE, COAITAHCHPOBAHHBIM PEKUAM 3aHATHHA U
OTBIXa, PeryisgpHas (pU3uUecKas aKTUBHOCTH), (DU3MUECKOE COBEPIIECHCTBOBAHUE
IPHU 3aHATHIX CIIOPTHBHO-03I0POBUTEILHOMN I€ATEIBHOCTHIO;

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTH K TPYAy, OCO3HAaHHE IIEHHOCTH TPYAOIIO0OHS, HHTEPEC K
pasiu4yHbBIM  cepaM  MpOo(PECCHOHAIBHON  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPHUIOKEHHUSIMH, yYMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oymymeii mpodeccMd M pealn30BbIBATH COOCTBEHHBIC JKM3HEHHBIE IUIAHHI,

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

KPACHOSIPCKAS CPEAHSIA LUKOJIA KOTEJIbHUKOBCKOIo (MSK)
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 MpocTas noanuck




TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHHIO  H
caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUHU IPAKTUYECKHX 3a/1a4 MaTEMAaTHYECKON HAIIPABIEHHOCTH

7) 3KO0JI0rH4€eCKOro BOCIIUTAHHUSA:

C(OPMHPOBAHHOCTh  DKOJOTHYECKOH KyJIbTYPHI, IOHUMAaHHE BIUSHHS
COIHATbHO-DKOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHPOJHON M COLMATBHOM
Cpeibl, 0CO3HAHME TII00aIBHOIO XapaKTepa SKOJOTHUECKUX MPOOIIeEM, OpUEHTALINS
Ha [PHMEHCHME MaTeMaTHMYECKHMX 3HAHWN JUIs pElIeHHs 3amad B 00JacTH
OKpYJKaloIleld Cpepl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
TOCJIEICTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUSI:

C(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECCTBEHHOM  INPAKTHUKH, IOHUMAaHHE
MaTEMaTHYECKOM HayKd Kak c(epbl YeIOBEYECKON IeATEIIBHOCTH, JTalloB €é
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [UBUIN3AIMH, OBJIAJCHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOHW KyJIbTypoi KaK CpEICTBOM ITO3HAHHMS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYI0 W HCCIEIOBATEIbCKYIO JIEATEIBHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe e CTBUS

ba3oBble JJornyeckue aeiicTBUS .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATUSIMHU, (HOPMYJIHPOBATH
ompeieNieHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPABHEHUSI, KPUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPXKICHHSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUN;

J€JaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUYEHUN 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEILCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBATh apryMEHTAIUIO, IPUBOIUTEH IPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBHIBOJIHI,

BBIOMpaTh CMOCO0 pelieHust ydeOHOW 3amayd  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUUA ¢ Yy4ETOM
CaMOCTOSITEJILHO BBIJCIICHHBIX KPUTEPHUEB).
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Ba3oBble ucciieqoBaTeIbcKHe AeiicTBHS:

HCTIONb30BaTh BOMPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MPOOIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUS, MPoIiecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITENTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJbTaTaM
NPOBEAEHHOTO  HAONIONEHUsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IIECHNUH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpPOIecca, a TaKXKe BBIABUTATH
MPEIONI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nnpopmanueii:

BBISIBIISITh ACQUIIMTHI MHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX TSI OTBETa Ha
BOTIPOC U IS PEIICHUS 3a1auH;

BbIOMpaTh WH(OPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATH HWHMDOPMAIMIO pPA3IUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGPOPMAIUIO, TPEACTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUN o CaMOCTOSITEITEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE eHCTBUS

OOmenue:

BOCIIPUHUMATH U (JOPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOIYy pelIeHUs 3aJlayu,
KOMMEHTHUPOBATH MOJTYUYCHHBIN pe3ybTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOJjieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBATh UJCH, HAIlEJICHHbIE Ha TOUCK
pElIeHus, COIOCTaBIISATh CBOM CYXKACHHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapyXMBaTh Pa3IM4YUE U CXOJCTBO MO3UIMN, B KOPpPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4ud, KCIICPUMEHTA, UCCIEOBAHUS,
MPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4ETOM 3aja4
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayaAUTOPHHU.

PeryasiTuBHbIC YHUBepCaJbHbIC YUeOHbIE 1eiiCTBUA
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Camoopranuzanus:

COCTAaBJIATH IIJIaH, aJiTOPUTM PEILIEHUs 3aJlayi, BRIOUpaTh CIIOCO0 PEIICHHUS C
y4ETOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTHUPOBATh BAPUAHTHI pPELICHUH C Y4ETOM HOBOU MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJILHBII NHTEJJIEeKT:

BJAJE€Th HABBIKAMM  TIO3HABaTEIbHOM  pediieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3ysibTaTa pEelIeHUs
MaTeMaTU4YecKol 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MPHU PEUICHUU 3aJlayH,
BHOCUTH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJEHHBIX OLIMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa IEIHU U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI UM HEJOCTHXKEHUSI Pe3yJbTaTOB AESATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh U HCIOIb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYaTbHOU
paboThl MpU pelleHuH Y4eOHbIX 3ajad, MPUHUMATh 1eldb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM pPaOOTHI, pachpeneisTh
BUJIBI PabOT, JOTOBapuBaThCs, OOCYXAAaThb TMpOLIECC U pe3yjiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B I'PYMNIOBBIX Gopmax paboTsl (00CyxacHHs, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBI» HM HHBIC), BBINOJHATh CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU 4IE€HAMHU KOMAaHbl, OIICHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K konmy o6yuenus B 10 kJjacce oOydaromMiics MOJYYUT CIEAYIOIINE
MpeAMETHBIE PEe3yJbTaThl MO OTJAEIBHBIM TeMaM pabouel MmporpaMmbl Y4eOHOTO
Kypca «Anredpa U Hauaja MaTeMaTHYECKOT'0 aHATN3a»:

Yuciia ¥ BBIYMCICHUSA

CBOOOJIHO OIEPUPOBATH MOHITHUSMH. pPAIlMOHATBHOE YHCIIO, OECKOHEYHas
nepuoandecKas JpoOb, TMPOILEHTHl, HppaAlMOHATBLHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOYJIb AEHCTBUTEIBHOIO YHCIIA;

MPUMEHATh JpoOM W TPOLEHTHl MJIsd pPEHIeHUs NPUKIATHBIX 3a1ad M3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAIbHOU KU3HHU;

MIPUMEHSIThH NPUOINKEHHBIE BRIUUCIICHUS, TIPaBUiIa OKPYTJICHHS, IPUKUIKY U
OIIEHKY pe3yJbTaTa BEIYUCICHUMH;
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CBOOOJHO OMepUpOBaTh TMOHATHEM: CTENEHb C MEJbIM [0Ka3aTeseM,
MCIOJIB30BaTh MOAXOASIIYI0 (OPMY 3aITUCH JIEUCTBUTEIBHBIX YUCEN JUISl PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HATypaibHOM
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAIBHBIM MOKa3aTelNeM;

CBOOOJTHO OMEpPUPOBATHh MOHATUSAMHU. Jiorapudm Uucna, AECITUYHBIE WU
HaTypaJbHbIE JIOTapU MBI,

CBOOOJHO ONEPUPOBATH MOHATUSIMHU. CHUHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apr'yMEHTA,;

OIEPUPOBATH MOHATHUIMHU. APKCUHYC, aPKKOCUHYC U apKTAaHI€HC YHCIIOBOI'O
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATHSIMHU: TOXJIAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHHUS U YPaBHEHUSI-CIIEACTBUS, PAaBHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METOJbl PEIIEHUS PAUOHAIBHBIX M JIPOOHO-
pAallMOHAIBHBIX YPAaBHEHWUM, MNPUMEHSATH METOJ HHTEPBAIOB JUI PELICHUS
HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH MOHSATHUSMH. MHOTOYJIEH OT OJHOW MEpPeMEHHOM,
MHOTOWIEH C IeJbIMU KO3(h(dUIMEHTaMU, KOPHU MHOTOWIEHa, MPUMEHSITh
JieJICHUe MHOTOWIEHA Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUIS peLleHus 3a/ay;

CBOOOJHO ONEpHUpPOBATh TOHATHSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHH,
MaTpulla, ONpPENeIUTeNIb MATpUlbl 2 X 2 U €ero TeOMETPUYECKUN CMBICT,
UCIOJIb30BaTh CBOMCTBA ompeAenuTenss 2 X 2 s BBIYUCICHUS €ro 3HAauYeHus,
[IPUMEHATh ONPENCIUTENIA JUIsl PELIEHUs CUCTEMbl JIMHEHWHBIX YpPaBHEHMU,
MOJIEIIMPOBATH PEATIbHBIE CUTYallUd C MIOMOLIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIHA C IIOMOLIBIO MAaTPULl U OIPEIEIUTEIEH,
VMHTEPIPETUPOBATH NIOJIyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUHM C KOpPHAMM Mg MpeoOpa3oBaHUs
BBIPAKECHUN;

BBITIOJIHATH NMPE0OPa30BAHMS YUCTOBBIX BBIPAKEHHH, COAEPKALIUX CTENEHH C
paLMOHAIBHBIM [10Ka3aTelIeM;

UCIIOIb30BaTh CBOMCTBA aorapumoB JUIsL peoOpazoBaHus
JorapuMUYECKUX BbIPAKEHUN;

CBOOOJIHO OMNEpUpOBaTh MOHATUSIMH: HUPPALMOHAJIbHBIE, IMOKa3aTelIbHbIE U
JorapupMUYECKUe YpaBHEHUS, HAXOJIUTh UX PEIICHUs C TOMOIIBI0 PABHOCUIBHBIX
[IEpEX00B WIIA OCYILECTBIISASI IPOBEPKY KOPHEH;
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MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl AJid MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBHIPAKECHUI;

CBOOOJHO ONEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OpPUMEHSATh  HeoOXoauMmble  (OPMYJbl ISl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA,

MOJICJIMPOBAaTh peajbHblE CHUTyalldd Ha s3bIKE anreOpbl, COCTaBIATh
BBIPQ)KEHUS, YpaBHEHHMs, HEPABEHCTBA IO YCIOBHUIO 3aJayM, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allllapara ajareopsl.

DYyHKIUHN U TPAPUKU:

CBOOOJIHO OINEpPUPOBATH MOHIATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aUMHO OOpaTHble (YHKIMH, KoMHIo3ulus GyHKUUMHA, Tpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIe TpeoOpa3zoBanus rpaduKoB PyHKIUH,;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOYKECTBO
3HaYeHUN QYHKIMH, HYJIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OINEpUPOBATh TMOHATUSAMHU: UYETHBIE U HEUETHbIE (DYHKIIUH,
nepuogudeckue QyHKIIMH, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (YHKIMHM, HauWOOJblIee W HaUMEHblIee 3HauyeHue (QYHKIUH Ha
MIPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CTENEHHAss (QPYHKIMS C HATYypaIbHBIM U
HelabIM ToKa3zarenaeM, rpa@uk CcTeneHHOW (YHKIMU C HATypajJbHBIM U LIEJIbIM
nokasaresieM, rpaguk KOpHsS N-OM CTENeHU Kak (PYHKUMU OOpAaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeseM,

ONEepUpOBaTh TOHATUSAMU: JUHEHHas, KBaJgpaTuyHas U JPOOHO-TMHEWHas
(GyHKUMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEA0BaHUE U MOCTPOCHUE UX IpadUKOB,

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTeNbHAass U JorapupmMuyeckas
GyHKUMH, WX CBONCTBA U TIpaUKH, HMCIOIB30BATh MX TpapUKUA JJs PEIICHHS
YpPaBHEHUH;

CBOOOJHO OMEpUpPOBaATh MOHATUSIMHU. TPUTOHOMETPUYECKAsE OKPYKHOCTb,
OTpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YMCIOBOTO apryMeHTa,

UCIOJIb30BaTh Trpa@ukd GYHKUMA A7 UCCIENOBaHUSA IMPOLECCOB H
3aBUCUMOCTEH NpH pElIeHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB U peajbHOM
’KU3HHU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXIy BETUUNHAMM,

Hauyana mateMaTH4ecKoro aHajau3a:

CBOOOJTHO OMNEpUPOBATh MOHATUSIMHU: apuPMETHUEecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi TeOMETpUUecKasi Mporpeccus, TUHEHHBIA U
HKCIOHEHIIMAIBHBIN POCT, opMyna CIOKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCHM I PEUIEHUs peajbHBIX 3a/lad MPUKIATHOTO
XapakTepa;
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CBOOOJTHO OIEPUPOBATH MOHATUSIMH: TIOCIIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHWYEHHBIE TOCIEIOBATEIHHOCTH,
MOHMUMAaTh OCHOBBI 3apOXICHUS MATEMAaTHUYECKOro aHajlu3a Kak aHajiu3a
0OECKOHEYHO MaJIbIX;

CBOOOJHO OMEpPUPOBATH TMOHATUSAMH. HENpPEphIBHBIE (QPYHKIUHU, TOUYKH
pa3psiBa rpaduka QyHKIMH, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpPUpPOBATHh TMOHATHEM: (YHKLHMSA, HENpEpbIBHAs Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJIsSI pElICHUs 3a/1ay;

CBOOOJHO OMEpPUPOBATH TMOHATUAMM. TIEpBasi W BTOpas MPOU3BOJHBIC
byHKUMH, KacatenbHas K rpaduKy QyHKINY,

BBIYKCIIATH MIPOU3BOJIHBIE CYMMBbI, TPOU3BEACHUS, YaCTHOTO M KOMITO3HUIIMH
IBYX (DYHKIIMM, 3HATh POU3BOJIHBIE 3JIEMEHTAPHBIX () YHKIIUNA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (U3HUECKUN CMBICT MPOU3BOJHOM IS
pelIeHus 3a1a4.

MHoxecTBAa M JIOTMKA!

CBOOOJHO  OINEpPUPOBATH  MOHATUSIMHU:  MHOXKECTBO, OIEpaluu  Haj
MHOKECTBaMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart AJisi OMUCAHUS peaTbHBIX
MPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a]a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUAMHM. OIpPEACICHHE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO OOBEKTA, 10KA3aTENbCTBO, PABHOCHIIbHbBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy o6yuenus B 11 kJjacce oOydaromMiics MOJYYUT CIEIYIOIIHNE
MpeIMETHBIE PE3YJIbTAThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl y4yeOHOTO
Kypca «Anre0pa 1 Hadajla MaTEMaTUYECKOTO aHaTN3a»:

Yucaa v BHIYUCICHUA:

CBOOOJHO OMepUpoBaTh TMOHATUAMM. HATypaJlbHOE M LEJI0€ YHCIO,
MHO)KECTBA HATypPaJbHBIX M IEJNbIX YHUCEN, MCIOJb30BaTh MPHU3HAKHU JECIMMOCTHU
uensix yucen, HOJ u HOK natypanbHbIx uncen 1S perieHus 3aiad, TpUMEHSITh
anroput™m EBKinaa;

CBOOOJTHO OMEpUpPOBAaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3aluChIBaTh
HaATypaJbHbIC YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS,

CBOOOJTHO OINEpUPOBAaTh MOHATUSMU. KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIIJIEKCHBIX YHUCEN, MPEJCTaBIATh KOMIUIEKCHBIE UYHCIa B alreOpanyeckoud u
TPUTOHOMETPUUYECKON (OpMe, BBINOJIHATH apU(PMETHUECKUE Olepaluyi ¢ HUIMHU U
M300paXkaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO
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CBOOOJIHO ONEpUpOBaTh MOHATUSIMHU. HUpPALMOHAJIbHBIC, IMOKa3aTelIbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOJUTh MX PELIEHUS C  [OMOIIbIO
PaBHOCWJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITH OTOOp KOpHEW TpHU PEIIEHUHU TPUTOHOMETPUUYECKOTO
ypaBHEHMUS,

CBOOOJHO OIEpUPOBATh MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NpPUMEHATh  HeoOXoauMmble  (OPMYJbl ISl  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPaBEHCTB, PABHOCUJILHBIE CUCTEMBbl U CUCTEMBI-CIEACTBUS, HAXOIUTh pEIICHUS
CUCTEMBI U COBOKYIHOCTEN pallMOHAJIbHBIX, UPPALMOHAIBHBIX, TTOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPABHEHUHN U HEPABEHCTB;

pemarhb paloHalbHbIE, UppaloOHANIbHBIE, MOKa3aTebHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coJieprKaliie MOAYJIH U IapaMeTphl;

MPUMEHSTH rpaduyecKre METObI JJIsl PEIIeHUs] YpaBHEHUI 1 HEPaBEHCTB, a
TaKKe 3aa4 C apaMeTpaMy,;

MOJICJIMPOBAaTh peajbHblE CHUTyallMd Ha s3bIKE anreOpbl, COCTaBIATh
BBIDAKEHUS, YPABHEHUS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3aJlayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C MHCIIOJIIB30BAHMEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOJYUYECHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKU:

CTpOUTh TpaduKU KOMIIO3UIMK (QYHKIUHA C MOMOIIBIO 3JIEMEHTapHOIrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIUU ABYX () YHKIIUNA;

CTPOUTh TE€OMETpUYECKHEe 00pa3bl ypaBHEHUH U  HEPABEHCTB Ha
KOOPJMHATHOM IJIOCKOCTH;

CBOOOJHO  OMEpPUPOBATH MOHATHAMHU: TpapUKUd TPUTOHOMETPUUECKUX
byHKIHIH,

NPUMEHATh (YHKIUU I MOJETUPOBAHUS M HCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoOro aHajau3a:

MCIIOJIb30BaTh NMPOU3BOAHYIO JIJIS MCCIEA0BaHUS (PYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJUTh HanOOJIbIlIee U HAMMEHbIIIee 3HAUCHHs] (DYHKIIMKM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO [UJIsl HAaXOXKJEHUS HAWIYYIIETrO pEIIeHHs B
NPUKJIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKUX, 3ajayax, I
OINIPENETICHUsI CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (GopMmysaol wWiu
rpadukom;
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CBOOOJHO  OMEpUpOBaTh TMOHATUSIMH. TEpBOOOpa3Hasi, ONpeaeaEHHBIHI
WHTErpaj, HAaXOJWUTh IEpPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIUN U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia,

HAXOJUTh TUIOMIAIM TIOCKUX GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTErpana;

UMETh TMpEACTaBICHUE O MaTeMaTHYeCKOM MOJCIMPOBAHUU Ha IpUMEpPE
cocTaBiieHus TudPepeHInaTIbHbIX YpaBHEHUH;

pemarh NpUKIaJHbIE 33/Jaud, B TOM YHCIE COLMAIbHO-2KOHOMHYECKOrO U
($u3MYECKOro XapakTepa, CpeCcTBaMU MaTEMAaTHYECKOIO aHAIN3a.

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20 MpocTas noanuck
KPACHOAPCKASA CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA

HATAJTbSA MABJIOBHA




TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
Ne HaunmenoBanue pa3jaesioB ¥ TeM (uudpossie)
n/n MPOrpaMMbl Bcero Komrposbusie | Ipakrueciue o0pa3oBaTejIbHbIe
padoTsI pa6oTsl
pecypchbl
MHO0K€eCTBO IE€HCTBUTENLHBIX YHUCEIL.
1 MHorouneHsl. PanionansHble ypaBHEHUS U o4 1
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
YpaBHEHHI
5 Oyukuuu u rpaduku. CreneHHas GyHKLIUS ¢ 12 1
LieJbIM IIOKa3aTeneM
3 Apudmernueckuii KOpeHb N-0if CTeneHH. 15 1
HppauyoHanbHble ypaBHEHHS
4 INokazarensHas ¢pynxnus. IToxasaTensHole 10 1
ypaBHEHUs
5 Jlorapupmudeckas GpyHKIUS. 18 1
Jlorapupmuyeckue ypaBHEHHs.
6 TpuroHomeTpudecKkue BEIPAXKEHUS U 29 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
Hemnpepsisublie Gpynkimu. [TpoussonHas 20
9 IloBTopenue, 06001ICHHE, CHCTEMATH3AIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20 MpocTtas noanuck

(MSK)




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
No HaumeHoBaHHe pa3e/ioB U TeM (uudpossbie)
n/n MPOrpamMmbl Bcero Komrposbupie | Mpakrueciue o0pa3oBaTe/IbHbIE
padoTsI pa6oTsl
pecypchl
1 HccnenoBanue GyHKUUI ¢ HTOMOIIBIO 29 1
TIPOM3BO/IHOI
2 IepBooOpa3Has u HHTErpaj 12 1
3 I'paduxu TpuroHOMeTpUYECKUX QYHKIHI. 14 1
TpuroHoMeTpuyecKue HEpaBeHCTBA
4 HppannoHanbHbIe, TOKa3aTeNbHbIE U 24 1
JorapuMuIecKre HepaBeHCTBA
KommnnexcHsle yncna 10
HarypanbHble 1 1iensle gucna 10
CHCcTeMBI pallHOHAIBHEIX, HPPAIIOHAIBHBIX
7 TIOKA3aTENBHBIX H JIOrapH()MUIECKUX 12 1
YpaBHEHHI
8 3agaun ¢ mapameTpaMu 16 1
9 IMoBTopenue, 060061IIeHNE, CHCTEMaTH3AINS 16 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 136 10 0

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20 MpocTas noanucb

(MSK)




[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

MpocTtas noanucb




IHOYPOYHOE NINTIAHUPOBAHUE

10 KJIACC
KoumuecTBo yacos DJIeKTPOHHBIE
o arTa it BbI
J:;H Tema ypoka Beero Konrtpoabubie | IlpakTnuyeckue ilsyqemm :)lﬁ:)l;z(()ma:enbﬂue
pa6oTsl padoTsl pecypest
1 MHO0XecCTBO, Onepaly HaJ MHO)KECTBaAMHU 1
1 UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1
3 IIpuMeHeHe TeOPEeTUKO-MHOKECTBEHHOTO 1
anmapara Jyisl peuieHus 3a1a4
Panmonansabie ynciaa. OOLIKHOBEHHBIE U
4 JIECATHYHBIE POOH, TPOLICHTHI, 1
0OECKOHEUHBIE TIEPUOTUUECKUE IpoOu
Panmonansabie ynciaa. OOLIKHOBEHHBIE U
5 JIeCATHYHBIE IPOOH, TIPOLICHTHI, 1
0OECKOHEUHBIE TIEPUOTUUECKUE IpoOu
6 TIpumenenue apodeit ¥ NPOLEHTOB AJIst 1
peLIeHus PUKIAHBIX 33124
7 TIpumenenue apooOeit 1 MPOLCHTOB AJIsSt 1
peLIeHUS IPUKIIAHBIX 3324
8 JleticTBuTenbHBIC YKCia. ParinoHanbHbIE 1 1
UppalUoOHATIbHbIC YnCIIa
9 Apudmernueckue onepanuy ¢ 1
JIEHCTBUTEIbHBIMH YHCIAMH
10 Moy 1eHCTBUTEIBHOTO YHCHA U €70 1

CBOICTBa

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20 MpocTtas noanuck

(MSK)




11

[MpuGnKEHHBIC BEIYMCICHUS, TIPaBUIIa
OKPYIJICHHUS], IPUKHIKA H OLICHKA
pe3yibTata BEIYUCICHUN

12

13

14

OCHOBHBIE METO/Ibl PEILICHHUS LIENIbIX U
JpOOHO-pAIlMOHANBHBIX YPAaBHEHU U
HEpPaBEHCTB

OCHOBHBIE METO/Ibl PEILICHHUS LIENIbIX U
JIpoOHO-pallMOHANBHBIX YpAaBHEHUH 1
HEepaBEHCTB

OCHOBHBIE METO/Ibl PEILICHHUS LIEJIbIX U
JPOOHO-PALMOHATIBHBIX YPaBHEHUH 1
HEpaBEHCTB

15

MHOro4JIeHBI OT OJTHOW TIEPEMEHHOM.
Jlemenre MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOYJIEHBI ¢ HEeTBIMU K03 GHITHEHTaMU.
Teopema Buera

17

Pemenue cucreM IMHENHBIX ypaBHEHUI

18

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuua cucremsl JIMHEHHBIX YPAaBHEHUH.
Omnpepenurens MaTpUIbl 2X2, ero
TeOMEeTPUYECKUI CMBICI M CBOMCTBA,
BBIYUCIICHHUE €r0 3HAYCHUs

20

Omnpepenurens MaTpUIbl 2X2, ero
TeOMETPUYECKUN CMBICI U CBOWCTBA,
BBIYKCIICHUE €r0 3HAYCHUS

21

IIpumenenue onpenenuTens Ml pelieHUs
CUCTEMBI IMHEWHBIX YpPaBHECHHUN

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




22

Penrenne npukiaHbeIX 331249 ¢ TOMOLIBIO
CHCTEMBI TMHEWHBIX YpaBHEHHHA

23

Pemenne npukiaaHpIX 3a7a4 ¢ HOMOILBIO
CUCTEMBI IMHEWHBIX YpaBHEHUH

24

Kontponbhas pabora: "Panuonanbhbie
ypaBHEHUs M HepaBeHCTBA. CHCTEMEI
JIMHEHHBIX YpaBHEHUH"

25

OyHKIMA, cOcOo0BI 3a1aHus (yHKINH.
B3anmHo oOpaTHBIe pyHKIMH. KoMmosunms

yHKIUH

26

I'paduk pyHKIHMH. DIIeMEeHTapHbIe
npeodpa3oBaHus rpapukoB GyHKIIUH

27

O0nacTb onpeaeseHus: U MHOXKECTBO
3HaueHuit pynkuun. Hynu QyHkumu.
IIpoMexxyTKU 3HaK OCTOSIHCTBA

28

YéTHple U HeUETHBIC QYHKIIUH.
Tepnonnueckue pynkunu. IIpomexyrku
MOHOTOHHOCTHY (DYHKIIMU

29

MakcuMyMbl 1 MUHEMYMBI (DYHKIIUH.
HaunbGounsmiee 1 HauMeHbIIIee 3HAUCHHE
(YHKIMH HA IPOMEXYTKE

30

Jluneiinas, kBajipaTnYHas U IpoOHO-
TUHeWHas QyHKIUU

31

DjeMeHTapHOe HCCIIeI0BaHUE U
MOCTPOEHHE TPaGUKOB ATUX HYHKIMH

32

DjeMeHTapHOe HCCIIeI0OBaHUE U
OCTpOEHHE IPauKOB ATUX HYHKIHUN

33

CreneHb ¢ LICJIBIM TOKa3aTesieM. buHoM

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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Heiorona

CTemneHb ¢ LeIbIM IToKa3aTeaeM. bunom

34 Herorona
CrenenHast GyHKLHUS C HATypaJbHBIM U

35 1eabIM Ioka3atesieM. E€ cBolicTBa 1
rpaduk

36 Konrtponbhas padora: "CrerneHHas
¢ynxnus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypabHON
CTEITIEHU U €ro CBOHCTBA

38 Apudmernueckuil KOpeHb HaTypalbHON
CTEIEHU U €ro CBOHCTBA

39 IIpeoOpazoBaHus YMCIOBBIX BHIPAKEHHH,
coJiep KallluX CTEIIEHH U KOPHU

40 IIpeo6pa3oBaHus YHCIOBBIX BBIPaXKCHUH,
COZIepKaIUX CTEIEHH U KOPHU

a1 IIpeo6pazoBaHus YHCIOBBIX BBIPaXKCHUH,
COoZIepKaIUX CTEIEHH U KOPHU
Hppanuonanbusle ypaBHeHH. OCHOBHBIE

42 METO/bI PELIEHHS UPPALHOHATIbHBIX
YpaBHEHUI
Hppaunonaneusie ypaBHeHHus. OCHOBHBIE

43 METO/IbI PEIICHUS HPPAHOHAIBHBIX
YpaBHEHUI
Hppanuonansasle ypaBHeHHS. OCHOBHBIE

44 METO/BI PELIEHHS UPPALHOHATbHBIX
ypaBHEHHIH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUU

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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MPPAIMOHATIBHBIX YPaBHEHUH

PaBHOCHIIBHBIE IEPEXO0/ibl B pEHICHUU

46 UppPalMOHAJIbHBIX YPaBHEHHUH

47 PaBHOCHIIBHBIE TIEPEXO/IBI B PEILIECHUU
UpPalMOHAJIbHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN
UppPalMOHAJIBHBIX YPaBHEHHH
CBolicTBa u rpauk KOpHs N-0i CTENCHU

49 Kak (PYHKIMH OOpaTHOMN CTEIeHU ¢
HaTypaJlbHbIM I10Ka3aTelIeM
CoiicTBa U rpauk KOpHs N-0ii cTeneHn

50 Kak (PYHKIMU OOpaTHOMN CTEreHu ¢
HaTypaJlbHbIM IIOKa3aTelleM
KonrponbHas pabota: "CpoiicTBa 1 rpaduk

51 KOpHs N-oii crenenu. MppanuoHanbHble
ypaBHEHUS"

59 CreneHs ¢ palllOHAIbHBIM [10Ka3aTeNleM 1
e€ CBOMCTBa

53 CreneHs ¢ palllOHANbHBIM II0KA3aTeNIeM 1
e€ CBOHCTBa

54 CreneHs ¢ pallHOHANBHBIM IIOKa3aTeNleM 1
e€ CBOMCTBa

55 TloxazarensHas QyHKIUS, €€ CBOUCTBA U
rpadux

56 Hcnonp3oBanue rpaduka GyHKIUN I
pelleHust ypaBHEHHH

57 Hcnons3oBanue rpaduka GyHKIUN I

pellueHust ypaBHEHHH

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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[Toka3zaTenbHbBIC YpaBHCHHUS. OCHOBHBIE

58 METO/IbI PEIICHUS TI0Ka3aTeIbHBIX 1
YpaBHEHUI
Toxa3atenbuble ypaBHeHus. OCHOBHBIE

59 METO/IBI PEIICHUS TI0Ka3aTeIbHBIX 1
YpaBHEHUI
Toka3atensuble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIIeHHs TOKa3aTeIbHBIX 1
ypaBHEHHI

61 Konrtponbhas padora: "IlokazarenbHas 1
¢dynukiyst. [TokazarenbHble ypaBHEHUS"

62 Jlorapu¢m uucina. CoiictBa gorapupma 1

63 Jlorapudm uncna. CoiicTa norapudma 1

64 Jlorapudwm uncna. CoiicTa norapudma 1

65 JlecsTHUHBIE U HATypalbHbIE JIOTapH(MbI 1

66 JlecsTHUHbIE U HATypalbHbIE JIOTapH(MbI 1

67 IIpeo6pazoBanne BEIpaXEHUH, COAEPKAIINX 1
norapugmsl

68 IIpeo6pazoBanue BEIpaXEHNUH, COAEPKAIIUX 1
norapugmsl

69 IIpeo6pazoBanue BEIpaXEHNUH, COAEPHKAIUX 1
norapugmsl

70 Jlorapudmudeckas GpyHKIus, e€ CBOHCTBA K 1
rpadux

71 Jlorapudmudeckast GpyHKIus, e€ CBOWCTBA U 1
rpadux

79 HWcnonp3oBanue rpaduka GyHKIMN IS 1

peleHust ypaBHeHHH

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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Hcnone3zoBanne rpaduka GyHKIHA VIS

3 pelIeHHs ypaBHeHHUH
Jlorapudmuueckue ypasaenus. OCHOBHbIE

74 METO/IbI PelIeHHUs JIOTapH(PMUUECKHUX
YpaBHEHUI
Jlorapudmuueckue ypasHeHus. OCHOBHbIE

75 METO/IBI PeIIeHHNs JIOTapHYMUIECKHIX
ypaBHEHHH
Jlorapudmuueckue ypasHeHus. OCHOBHbIE

76 METO/IBI PeIIeHHNs JIOTapHYMUIECKHIX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXOJIBI B PEIICHUI
J0oTapu(pMHIECKUX ypaBHEHHI

78 PaBHOCUIIBHBIE TIEPEXOJIBI B PEIICHUI
J0rapu(pMHIECKUX ypaBHEHHI

79 KonrponbHas pabota: "Jlorapudpmuueckas
¢ynkuust. Jlorapupmuueckue ypaBHeHUs "

80 CHHYyC, KOCHHYC, TAHT€HC ¥ KOTaHI'€HC
YHCIIOBOIO apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC 1 KOTAaHTeHC
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHI'CHC
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHI'CHC
YHCIIOBOrO apryMeHTa
TpuroHoMeTpruueckast OKpY>KHOCTb,

84 OIIpe/ieNICHUE TPUTOHOMETPHUUECKUX

(yHKIUH 9UCIOBOTO apryMeHTa

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
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TpuroHoMeTpH4ecKasi OKPYKHOCTB,

85 OTIpe/IeSICHHE TPUTOHOMETPHYUECKHX 1
(byHKIMIT 9UCIOBOTO apryMeHTa

86 OCHOBHbIE TPHTOHOMETPUYECKUE (HOPMYJIBI 1

87 OCHOBHbIE TPHTOHOMETPUYECKUE (HOPMYJIBI 1

88 OCHOBHBIE TPHTOHOMETPUYECKUE (HOPMYJIBI 1

89 OCHOBHbIE TPUTOHOMETPUUECKUE (HOPMYIIBI 1

9 TIpeo6pa3oBaHUe TPUTOHOMETPHUECKUX 1
BBIPaXKCHMIT

91 IIpeo6pazoBaHne TPUTOHOMETPHIECKHX 1
BBIPKCHHUIT

92 IIpeo6pazoBaHKe TPUTOHOMETPHIECKHX 1
BBIPXKCHHUIT

93 IIpeo6pa3zoBaHue TPUTOHOMETPHUIECKHX 1
BBIpaXKCHHUIT

94 Permenne TpuroHoMeTpuUueCKUX ypaBHEHUH 1

95 Pemenue TpUroHOMETpUYECKUX YpaBHEHUH 1

96 PerieHre TpUrOHOMETPUYECKUX YPaBHEHHM 1

97 PerieHre TpUrOHOMETPUYECKUX YpaBHEHHM 1

98 Penrenne TpUroHOMETPHYECKUX YPaBHEHUH 1

99 Penrenne TpUroHOMETPHYECKNX YPaBHEHUH 1

100 Pemienne TpUroHOMETpUYECKUX ypaBHEHUI 1
KonrponbpHas paboTa:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE YpaBHEHHS"

102 TTocnenoBaTeIbHOCTH, CIOCOOBI 3aJaHUs 1

HocJlieqoBaTeIbHOCTEN. MeToI

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
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MaTeMaTHIeCKOI UHAYKIIMU

MoHOTOHHBIE U OrpaHU4€HHBIC

103 nocnegoBarenbHocTU. Mcropus ananusa
0eCKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccust

105 T'eomerpuueckas mporpeccus

106 Beckoneuno yObIBaroIasi reoMeTpuuecKas
nporpeccust

107 CymMa OeCKOHEUYHO yObIBaromei
reoMeTpUIecKoil mporpeccuu

108 JIuHeWHbI 1 3KCITOHEHIIUAIBHBIA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

109 JIuHeHbI 1 3KCITOHEHIUAIBHBINA POCT.
Yucno e. PopMyna CI0KHBIX IPOLIEHTOB

110 Hcnonp3o0BaHue MPOrpeccHu AU PEIICHUS
pealbHBIX 3a/1a4 IPUKIAJHOTO XapaKTepa

111 KonrponsHas paboTa:
"[locnenoBaTenbHOCTH U Tporpeccuu’”

112 HemnpepriBHBIE QYHKINN 1 UX CBOHCTBA

113 Touka pa3pbiBa. ACHMIITOTHI TpadHKOB
dhyHKIUI

114 CBoiicTBa (QyHKIHMI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CBolicTBa (DYHKIMI HENPEPHIBHBIX Ha
OTpe3Ke

116 Merto UHTEpBAIOB AJIs PeLICHUs

HEPaBEHCTB

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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Meron HUHTEPBAJIOB JI pCIICHUS

117
HEpaBeHCTB

118 MeTo/1 UHTEPBAJIOB IS PEIICHHS
HEpaBEHCTB

119 TIpumeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKIMI WIs peleHus 3a1aq

120 IIpumeHeHHe CBONCTB HENPEPBIBHBIX
GbyHKIMIT W1 pelmenus 3a1aq

121 IlepBast u BTOpast NPOU3BOHbIE (HYHKIIUU

122 Onpenenenuﬁe, reOMETPUYECKHH CMBICI
HPOHU3BOIHOM

123 Onpeﬂeneﬂnf, (bu3HUECKUI CMBICIT
HPOHM3BOIHOM

124 YpaBHeHHUE KacaTeNbHOH K rpaduxy
hyHKIUH

195 YpaBHeHUE KacaTelbHOH K rpaduxy
(hyHKIUH

126 IIpousBoaHBIC 3NIEMEHTAPHBIX QYHKIHI

127 IIpousBonHBIC 3NIEMEHTAPHBIX QYHKIMI

128 IIponsBoaHast CyMMBI, IPOU3BEACHH,
YaCTHOTO U KOMITO3ULNH (yHKIHI

129 IpousBoaHas CyMMBI, IPOU3BEICHNS,
YaCTHOTO W KOMITO3UINH (PyHKITHI

130 IIponsBoaHast CyMMBI, IPON3BEICHHS,
YaCTHOTO W KOMITO3UINH (YyHKIHI

131 KonTponbHas padora: "TIponsBonHas”

132 TToBTOpenue, 06001ICHHE, CHCTEMATH3AIHS

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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3HaHui: "YpaBHeHHs"
133 TloBTOpenue, 0600IIeHHE, CHCTEMATH3AIHS 1
3HaHuil: "OyHkuun"
134 Hrorosas kontposibHas pabora 1
135 Htoroas koHTpoIbHAS paboTa 1
136 HOBTOPCHI/IG, 0000111eH1E, CHCTEMATH3ALIMS 1
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10
IMPOI'PAMME

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




11 KJIACC

Ne
n/n

KosinuecTBO yacoB

Tema ypoka KonrposabHble
Bcero
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

IIpumeneHue npou3BoAHOM K
UCCIeI0BaHUI0 QYHKIIMN HA 1
MOHOTOHHOCTb ¥ OKCTPEMYMbI

IIpumeneHune npon3BoAHOM K
UCCIeI0BaHUI0 QYHKIMNA HA 1
MOHOTOHHOCTb ¥ 9KCTPEMYMbI

IIpumeneHue npousBoaHOM K
uccieI0BaHuI0 QYHKIMNA HA 1
MOHOTOHHOCTb ¥ 9KCTPEMYMbI

IIpuMeHeHne npou3BoIHOMN K
uccreioBaHuI0 (QyHKIUH Ha 1
MOHOTOHHOCTb U 9KCTPEMYMbI

IIpuMeHneHune npou3BOIHOMN K
uccieoBaHuI0 QyHKIUH Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpumeneHune nponu3BoAHOM K
UCCIeI0BaHUI0 QYHKIMN HA 1
MOHOTOHHOCTb ¥ 9KCTPEMYMbI

Haxoxenue HauOoOIbIIETO U
HAWMEHbIIEro 3HAYCHHS HEPEPHIBHON 1
(hyHKIIMM Ha OTpe3Ke

HaxoxeHnne HanOOIbIIErO 1 1

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLLEOBPA3OBATEJIbHOE
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO

HATAJTbSA MABJIOBHA

YYPEXXAEHUE

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA

01.11.25 09:20 MpocTtas noanuck

(MSK)




HanMEHBIIEr0 3HaYeHHs HEPEPHIBHOM
(yHKIUM Ha OTpe3Ke

10

Haxoxaexne HanboIbIIero 1
HaVMEHBIIEro 3Ha4eHHs] HepPepbIBHON
(yHKIUM Ha OTpe3Ke

Haxoxexne HanboIbIIeTo 1
HaNMEHBIIIEro 3HaYeHHs HePePhIBHON
(YHKIMH Ha OTpe3Ke

11

Haxoxxnenue HanGoubIero u
HanMEHbBIIEr0o 3HAYCHHs HEIPEPHIBHOM
(yHKIUM Ha OTpe3Ke

12

Haxoxnenne HanGopIero u
HaMMEHBIIET0 3HAYCHNUS HENPEPHIBHOMN
(yHKIUM Ha OTpe3Ke

13

IIpumenenne npou3BoAHON It
HAXO0JKJICHHsI HAWTY4IIIEeTO PEUICHHS B
MIPUKJIAJHBIX 3a7a49ax

14

15

IIpumenenne npou3BoAHON It
HaXO>KAEHHs HAaWJTY4IlIero peleHus B
MPUKJIaTHBIX 3a/1a4ax

IIpumeneHne npon3BoAHON 11
OTpeJesIeHUs] CKOPOCTH M YCKOPEHUs
nporecca, 3aaHHOro GOPMYIION HWiIn
rpadpuKoM

16

IIpumenenne npon3BOAHOM IS
OTIpEeTICHUS] CKOPOCTH M YCKOPEHHUS
npoiiecca, 3aJaHHOTO (OPMYJIOHN HITH
rpaduKoM

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




17

Komnosunus Gpynkunit

18 Komnozunus ¢pynxunit

19 Komnozuuus ¢pynxunit

20 T'eomerpuueckue 00pa3sl ypaBHEHUI Ha
KOOPAMHATHOMN IJIOCKOCTH

21 T'eomerpuueckue 06pa3bl ypaBHeHUI Ha
KOOPAMHATHOMN TJIOCKOCTH

29 Konrponbhas padota: "HccnenoBanue
(hYHKIMI C TOMOIIBIO TPOU3BOAHON "

23 IlepBooOpa3Hast, OCHOBHOE CBOMCTBO
HEepBOOOPA3HBIX

o4 TlepBooOpa3HbIe SIEMEHTAPHBIX (YHKIIHI.
IIpaBuna Hax0XIEHUS IEPBOOOPA3HBIX

25 TlepBooOpa3HbIe HIEMEHTAPHBIX (YHKIIUI.
IIpaBuna Hax0XIEHUS IEPBOOOPA3HBIX

26 Murerpan. ['eomerpuueckuit cMbicn
HHTETpaja

27 Boruncnenune onpenenéHHoro uHTErpana
1o popmyne Hetorona-Jleitoanma

28 Brraucnenue onpenenéHHOro HHTErpana
1o popmyne Herorona-Jleiiounma

29 IIpumenenue uaTErpaa 1yl HaX0KIACHUS
TUTONIAICH TUIOCKUX (UTYp

30 HpI/IMeHeHI/Ie HUHTETpajia JJis HaXO0XKACHUA
00BEMOB IreOMETPHYECKHX TEI

31 Tpumepsr perenuii qudpdepeHnnaTbHBIX

YpaBHEHHI

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)

MpocTas noanuch




[Tpumeps! perieHnit audpdepeHIaTEHBIX

32 o
ypaBHEHHUH
MaTtemaTHYecKOe MOJICIUPOBAHHE

33 pEabHBIX IPOLECCOB C MOMOIIBIO
i depeHInaTbHBIX YpaBHEHHAH

34 Kontponbhas padota: "[lepBooOpazHas u
uHTerpan’

35 Tpuronomerpuueckre GyHKINH, X
CBOJCTBa U TpaduKH

36 Tpuronomerpuueckue GyHKINY, UX
CBOJCTBa U TpaduKH

37 Tpuronomerpuueckue GyHKIUY, UX
CBO¥iCTBa U TpaduKu

38 Tpuronomerpuueckue GYHKINH, UX
CBO¥iCTBa U TpaduKu

39 Tpuronomerpuueckue HyHKINH, X
CBO¥CTBa U TpaduKu
OT100p KOpHEH TPUTOHOMETPHUECKUX

40 YPaBHEHHUI! € IOMOILbIO
TPUTOHOMETPHUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPHUECKHX

41 YPaBHEHUH € OMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPHUUECKUX

42 YpaBHEHUIA C OMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT160p KOpHEH TPUTOHOMETPHIECKHX

YPaBHEHHH C HOMOIIBIO

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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TPHUTOHOMETPHIECKON OKPY)KHOCTH

m Penrenne TpUroHOMETPHYECKHX 1
HEpaBeHCTB

45 Pemenne TpUroHOMETPHYECKUX 1
HEpaBeHCTB

46 Pemenne TpUrOHOMETPHYECKHX 1
HEpaBEeHCTB

47 PemieHne TPUrOHOMETPHYECKUX 1
HEPaBEHCTB
Kontponbhas padota: "I'paduku

48 TPUTOHOMETPHUYECKUX HYHKIIHUIA. 1 1
Tpuronomerpuueckue HepaBeHCTBA'

49 OCHOBHBIE METO/IBI PEIICHHS 1
MOKa3aTeNbHBIX HEPAaBEHCTB

50 OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeIbHBIX HEPAaBEHCTB

51 OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIE METO/IbI PELICHUS 1
HOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METOZIBI PEIICHHS 1
norapu(h)MUUECKUX HEPABEHCTB

54 OCHOBHBIE METOZIBI PEIICHHS 1
J0rapuGMHUIECKIX HEPABEHCTB

55 OCHOBHBIE METOZIBI PEIICHHS 1
J0rapupMUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IBI PEIICHHS 1
J0rapuGMHIECKIX HEPABEHCTB

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KABEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO
MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

01.11.25 09:20
(MSK)

MpocTas noanuch




OCHOBHBIE METOIBI pemeHus

S MppaIMOHAIBHBEIX HEPABEHCTB
58 OCHOBHBIE METOZIBI PEIICHHS
UppaIMOHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METOZIBI PEIICHHS
UppaIMOHAIBHEIX HEPABEHCTB
60 OCHOBHBIE METOZIBI PEIICHHS
UppaIMOHAIBHEIX HEPABEHCTB
61 I'paduueckue meToab! perieHus
UPpAIMOHANBHBIX YPABHEHUH
62 I'paduueckue meToab! perieHus
UppalMOHATBHBIX YPABHEHUIH
63 I'paduueckue meToab! perieHus
MOKa3aTeNbHBIX ypaBHEHHIT
64 I'padrueckue MeToab! penreHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padiueckue MeToas! penieHus
norapuGMUIeCKUX ypaBHEHUH
66 I'paduueckue MeToas! penieHus
norapuMUIecKIX HEPaBEeHCTB
67 I'padraeckue MeToAb! penreHus
norapu(h)MUUECKUX HEPABEHCTB
I'padraeckue MeToAB! penIeHus
68 MOKA3aTEeIbHBIX U JIOTAPUPMUUECKUX
YpaBHEHHI
I'padiueckue MeToABI penIeHus
69 MOKA3aTeIbHBIX U JIOTApUPMUUECKUX

YpaBHEHHH

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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70

I'paduaeckre METOIBI pEIICHUS
MOKA3aTeIbHBIX H JIOTapU(PMUYECKIX
HEPaBEHCTB

71

72

73

I'paduueckre MeTO/BI pemeHus
TIOKA3aTENBHBIX M JIOrapu(MHUIECKIX
HEpaBEHCTB

Kontponbhas pabora: "HppaunonanbHele,
HOKa3aTeNbHbIE U JIOTapu(pMHIECKIe
HepaBeHCTBa"

KowmmrekcHsle uncia. Anrebpandeckas 1
TpUTOHOMETpHYecKast pOPMBI 3amucH
KOMIIJIGKCHOTO YHCIIa

74

KoMmmuiekcHble yncna. Anredpandeckas u
TpUTOHOMETpHYEcKast (POPMBI 3aITHCH
KOMIUIEKCHOTO YHCIIa

75

Apudmerryeckre oneparyy ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

Apudmernueckue ornepanuy ¢
KOMILJIEKCHBIMH YHCJIAMH

7

I/I3o6pa>1<eHI/Ie KOMIIJICKCHBIX YHUCCIT HA
KOOpI[PIHaTHOfI IIJIOCKOCTH

78

I/I3o6pa>1<eHHe KOMIIJICKCHBIX YHUCCJT HA
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

79

dopmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIIEKCHOTO YHCIIa

80

®dopmyna Myaspa. Kopuu n-oii crenenu
13 KOMILJIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCECJI IJIA

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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peuICHus (1)H3H‘ICCKI/IX 1 reOMETPHUUCCKUX

3a1a4

Konrponbhas pabora: "KomriekcHbie

82 "
yuclia

83 HarypanpHble u 1enble ymcna

84 HarypanpHble u 1enble grcna

85 TIpumeHeH#e MPU3HAKOB IETHMOCTH
LEJIBIX YUCEIT

86 TIpumeHeH#e MPU3HAKOB IETHMOCTH
LEJbIX YUCEIT

87 TIpumeHeHe MPU3HAKOB TIETMMOCTH
uensix uncen: HOJl u HOK

88 TIpumeHeHre MPU3HAKOB IETMMOCTH
uensix uncen: HOJl u HOK

89 TIpumeHeHre MPU3HAKOB IETUMOCTH
[ETBIX YUCET: OCTATKH TI0 MOJIYITO

90 TIpuMmeHeHwe MPU3HAKOB TETMMOCTH
TETIBIX YUCETT: OCTATKH TI0 MOJIYITIO
TIpuMmeHeHre MPU3HAKOB TETUMOCTH

91 LIEJIBIX Yncel: anroput™ EBkimna mist
PpelIeHn s 3a/1a B [eBIX YUCIIax

92 KonrponsHas pabota: "Teopust nenbix
gucen'
CucreMa M COBOKYITHOCTE YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBbI-
CIIEICTBHS

94 CucreMa U COBOKYITHOCTE YPaBHEHHH.

PaBHOCHIJIBHBIE CUCTEMBI U CUCTEMBI-

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
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CICACTBUA

95

OCHOBHEBIE METOBI peuICHU CUCTEM U

COBOKYITHOCTE}! pallMOHANbHBIX ypaBHEHHIT

96

OCHOBHBIE METO/IBI PEIICHHS CHCTEM U
COBOKYITHOCTEIl HppaIHOHAIBHBIX
ypaBHEHHH

97

OCHOBHBIE METO/IBI PEIICHHS CHCTEM H
COBOKYITHOCTE}! ITOKa3aTeIbHBIX
ypaBHEHHI

98

OCHOBHBIC METO/IBI PELICHUS CHCTEM U
COBOKYIHOCTEH IMOKa3aTEeNIbHBIX
ypaBHEHUI

99

OCHOBHBIEC METO/Ibl PELIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(GMHIECKUX
YpaBHEHUI

100

OCHOBHBIEC METO/Ibl PELICHUS CUCTEM U
COBOKYIHOCTEH JIorapu(GMHIECKUX
YpaBHEHUI

101

IIpumeHeHHe CHCTEM K PELICHUIO
MaTeMaTHIeCKHX 3aJa4 U 3a/1a4 U3
Pa3NTUYHBIX 00JACTeH HAYKN U peaTbHOH
JKU3HH, HHTEPIPETALNS TTOTyIeHHBIX
pe3yIbTaToB

102

TlpumeHeHHe cUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a1a4 U 33124 U3
Pa3IMYHBIX 00JIaCTeH HAyKH U peabHOU
JKH3HH, HHTEPIPETAINS MOTyICHHBIX
pe3yabpTaToB

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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HpI/IMeHeHI/IC HEPABCHCTB K PCIICHHIO
MaT€MaTHYCCKUX 3a/1a4 U 3a/1a4 U3

103 pa3MuHBIX 00sacTeil HAYKH U peabHOM
JKM3HH, HHTEPIPETAINS MOITyICHHBIX
pe3yabpTaToB
Kontponbhast pabora: "Cucremsl

104 PAaIMOHAIBHBIX, HPPALHMOHAIBHBIX
MOKa3aTeNbHBIX U JIOrapu(hMUICCKHIX
ypaBHEHUH"

105 PanyonanbHble ypaBHEHUs ¢ TapaMeTpaMu

106 PanmoHanpHble HEpaBEHCTBA C
napamMeTpamMu

107 ParrioHanbHbIe CHCTEMBI ¢ TIapaMeTpaMu

108 HWppatroHanbHbIe ypaBHEHHS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppanunoHanbHbIE CHCTEMBI C
napameTpamu

110 Tloka3arenbHbIe ypaBHEHHsI, HEPABEHCTBA C
napameTpamu

111 Iloka3arenbHble CUCTEMBI C TAPAMETPAMU

112 Jlorapupmuueckue ypaBHEeHUs,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapupmuueckue cucTeMsl ¢
napameTpamu

114 TpuroHoMeTpuyecKre ypaBHEHHUS C
napaMeTpaMmu

115 TpuroHomMeTpryecKrue HepaBeHCTBA C

napaMeTpaMu

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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(MSK)
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116

TpHUrOHOMETPHYECKHE CHCTEMBI C
napameTpamu

117

118

119

Tlocrpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIEH peabHbIX
CUTYAIIi C TOMOIIBIO YPaBHEHUH C
TmapaMeTpaMu

Iloctpoenue u uccnenoBaHue
MaTeMaTUYEeCKUX MOJEIICH peaabHBIX
CUTYaLUH C IOMOILIBIO CUCTEM ypaBHEHUH
C IapamMeTpamu

TTocTpoenue u uccienoBanme
MaTeMaTHYeCKHX MOJIENICH peaTbHBIX
CUTYAIMi C TOMOIIBIO CHCTEM YpaBHEHHI
C IapameTpamMu

120

KonrposbHas padota: "3anaun ¢
napamerpamu’

121

TloBTOpenue, 06001ICHUE,
cucremMarusanus 3HaHuii: "YpaBHeHus"

122

123

IloBTopenue, 06001IeHHE,
cucremMaru3auys 3HaHui: "YpaBHeHus"
TloBTOpenue, 06o0mIEHN E,
CHUCTeMaTHu3aIus 3HaHui: 'Y paBHEHUSL.
Cucrembl ypaBHeHUH"

124

TloBTOpenue, 06001ICHHE,
cucremaru3anys 3Hanuil: "HepaBencrsa"

125

IloBTopenue, 06001IeHUE,
cucremaTu3anus 3Hanuii: "HepaBencraa'

126

IloBTOpenue, 06001IeHUE,

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA
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cucremaTu3anus 3Hanuii: "HepaBencrsa'

IloBTopenue, 06001IeHHE,

127 cucremaruzauus 3Hanuid: "I[IpousBonnas u 1
e€ npumeneHue"
IloBTopenue, 06001eHHE,

128 cucremaruzauus 3Hanui: "IIpousBonnas u 1
eé npumeHeHue"
TloBTOpenue, 06001ICHHE,

129 cucremaru3zanus 3Hanui: "TIponsBoaHas u 1
eé npumeneHue"
TToBTOpenue, 06001ICHHE,

130 cucremarusanus 3Hanuii: "MHterpan u ero 1
npuMeHeHue"

131 IloBTOpenue, 06001IeHUE, 1
cucremMaru3auus 3HaHui: "Oynkunu"

132 IloBTopenue, 06001IeHHE, 1
cucremMaru3auus 3HaHui: "Oynxunu"

133 IloBTopenue, 06001IeHHE, 1
cucremMaru3auus 3HaHui: "Oynkunu"

134 Htorosas koHTposIbHAS paboTa 1

135 HTorosas KOHTpONIbHAS paboTa 1

136 IloBTOpeHue, 0606meH1:Ie, 1
CUCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB T10 136 10

TTPOT'PAMME

HATAJTbSA MABJIOBHA

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUUNAJIbHOE KASEHHOE OBLLUEOBPA30BATEJIbHOE YYPEXXEHUE
KPACHOSIPCKAS CPEAHSA LUKOJIA KOTEJIbHUKOBCKOIo
MYHUUUNAJIbHOIO PAUOHA BOJIFOrPAACKON OBJIACTU, MAKAPEHKOBA

01.11.25 09:20
(MSK)
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[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW NOAMMUCHIO

MYHULUMUNAJIbHOE KASBEHHOE OBLLIEOBPA3OBATEJIbHOE YYPEXXAEHUE 01.11.25 09:20
KPACHOAPCKAS CPEAHAS LUKOJIA KOTEJIbHUKOBCKOIO (MSK)

MYHULMMANbHOIO PAAOHA BOJIFOrPALCKOW OB/IACTW, MAKAPEHKOBA
HATAJTbSA MABJIOBHA

MpocTtas noanucb




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeHero o0mero 00pa3oBaHus
pe3yJibTara
1 Yucna v BRIYKCICHUS
11 OnepupoBarh MOHATHSMM. PpAlUOHATIBHOE U JIEHCTBUTENIBHOE YHUCIIO,
' OOBIKHOBEHHAS M ICCSITHYHAS IPOOb, MPOIICHTHI
19 BoinmonuATe  apudmeTHyecKkue — Omepanuu € PalUOHAIBHBIMM U
' NeUCTBUTENbHBIMH YUCIIaMU
13 BoinonHaTh npuOaMKEHHbBIE BHIYUCIEHUS, UCTIONb3Ys MTPaBUIa OKPYIJIEHUS,
' JeNaTh IPUKUAKY U OLIEHKY pe3y/bTaTa BEIYMCICHUN
OnepupoBaTh MOHATHSIMH. CTENEHb C LENbIM IOKa3aTejaeM, CTaHIapTHas
14 ¢dbopma 3amucH JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HATypajdbHOW CTENEHHU,
' UCII0JIb30BAaTh MOJIXOASANIYI0 (OpMY 3allUCH JIEHCTBUTEIbHBIX YHCEN IS
pelIeHns MPaKTUYECKUX 3a/au U MPECTaBICHUS JAHHBIX
OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC IIPOU3BOJIBHOTO YIJa,
15 WCIIOJh30BaTh  3alMCh  MPOM3BOJBHOTO  yrjaa  4epe3  oOpaTHBIC
TPUTOHOMETpUUECKHE (PyHKINN
2 VYpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXJIECTBO, YpPaBHEHHE, HEPaBEHCTBO, LIEJIOE,
2.1 paloHaIbHOE, UppalMOHAILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHHE
99 BoinonHATe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUN W peliaTh
' TPUTOHOMETPUUECKHUE YPAaBHEHUS
BoinonHsATe npeoOpa3oBaHMs LENbIX, PAlMOHAIBHBIX U HUPPALMOHAIBHBIX
2.3 BBIPDAKEHUH W pellaTh OCHOBHbIE THIBI LENbIX, PalUOHAIBHBIX U
UppalMOHAJIbHBIX YpaBHEHUI U HEPaBEHCTB
24 [IpuMmeHsTh ypaBHEHHMS M HEpPaBEHCTBA JI PEIIEHUS MaTeMaTH4YeCKHX
' 3a/1a4 ¥ 3a71a4 U3 pa3IuIHbIX 00JacTel HAYKH U peaTbHOM )KU3HU
MopnenpoBaTh peajbHblE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATH
2.5 BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA IO YCIOBUIO 3aJaud, HMCCIEeI0BaTh
MIOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM arlliapara aareopbl
3 OyHKIUN 1 TpaduKu
OnepupoBaTh NOHATHUAMU: (QYHKIHMS, CIIOCOOBI 3aJaHUs (PYHKIMH, 00J1aCTh
3.1 OmpejieNieHuss U MHOXKECTBO 3HaueHUM ¢QyHKIUM, rpaduk (yHKIUH,
B3aUMHO 0OpaTHbIe QYHKIINH
3.9 OnepupoBaTb MOHATHSAMHM. YETHOCTh U HEUETHOCTh (QYHKIMH, HYIU

(GYHKIIMH, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA
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3.3

Ucnonws3oBath rpaduku GyHKIUN A1 pelIeHUs ypaBHEHUH

Ctpoutsb 1 yuTaTh rpaduKu JIMHEHHON (QYHKIIMHU, KBaAPATUUHON (PYHKIIUH,

34 CTETeHHOHN (YHKIIUHU C LENbIM MoKa3aTeleM
Ucnons3oBate rpaduku GyHKOMA [ UCCIEAOBAHUSA MPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEelIeHWH 3a7ady U3 JIPYruX Y4eOHbIX NPEIMETOB U
peasibHOM JKU3HH, BBIPAXKaTh GOpMYIaMH 3aBUCUMOCTH MEXAY BEJIMYMHAMU
4 Havana maremaTudeckoro aHanmsa
41 OnepupoBaTh MOHATUSMHU. MOCIEAOBATEIbHOCTh, apudmMernyeckas U
' reoMeTpHuyecKkas Mporpeccun
49 OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YyOBbIBaloOIIas TreoMeTpudecKas
' nporpeccusi, cyMmMma 0eCKOHEYHO yObIBaIoIIe reoMeTpUIecKOi Iporpeccuu
4.3 3amaBaTh MOCIEIOBATEILHOCTH PA3JIMYHBIMU CIIOCO0AMU
44 Hcnonb3oBarh CBOMCTBA TMOCIEAOBATEIBHOCTEW W MPOTPECCUU IS
' pellIeHts pealibHbIX 3a7ja4 MPHUKIAIHOTO XapaKkTepa
5 MHoXecTBa 1 JIOTUKa
5.1 OnepupoBaTh MOHATUSAMHU. MHOXECTBO, ONEepaI[Mi HaJl MHOKECTBAMH
Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar il ONHCaHUs
5.2 peaIbHBIX MPOLECCOB U SIBICHUH, NMPU PEIICHUH 33/1a4 U3 JPYTUX Yy4eOHBIX
MIPEeIMETOB
5.3 OnepupoBaTb  MOHATUSMU:  ONpeZeNeHue,  Teopema,  CJEICTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTe/IbHOM MPOrPaMMBbI CpPeHero o0mero 00pa3oBaHus
pe3yJbTara
1 Yucna v BRIYKCICHUS
OnepupoBaTh MNOHATHSAMH. HaTypallbHOE, LEJI0€ YHUCIO; HCIOIb30BaTh
11 MPU3HAKK JETUMOCTH IEIbIX YHCEN, PA3JIOKEHHE YHuCia Ha MpPOCThIE
MHOXKUTEJIH JUIs pElIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALlMOHAJILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHATUAMHU: Jorapudm 4yucia, JECSITUUYHBIE U HaTypaJibHbIE
' sorapudme
2 VYpaBHEHUS 1 HEPABEHCTBA
[IpumensTh cBoOMcTBa CTemeHM [ MpeoOpa3oBaHUSA  BBIPAKEHUH,
2.1 ONEpUPOBaTh TMOHATUSMHU: TOKAa3aTEJIbHOE YpaBHEHME W HEPABEHCTBO,
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHHUI U HEPABEHCTB
99 BoinonHATe mpeoOpa3oBaHus BBIPAKEHUHN, COJEp)KAlIUX JOrapu@msl;

ONEepUpPOBaTh MOHATHUAMU: JIOTApU(YMUUYECKOE ypaBHEHHE U HEPABEHCTBO,
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pelaTh OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB

2.3 Haxonuts penienus npocTelmx TPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CHUCTEMA JIMHEHHBIX YpaBHEHUN U €€ pelIeHHe,;
2.4 HCI0JIb30BAaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ui peIeHHs] TPAKTHUECKUX
3aga4
25 Haxonute pemennst npoCTeUINX CUCTEM M COBOKYITHOCTEN PalMOHAIBHBIX
' yYpaBHCHUI U HEPABEHCTB
MopnenpoBaTh peajbHblE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATH
2.6 BBIPA)KEHUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMbI IO YCIIOBHIO 3ajauH,
UCCIIEIOBATh MMOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM amrapara aareOpbl
3 OyakmH 1 rpaduKe
OnepupoBaTh MOHATUSAMHU. [epUOAUYECKas (DYHKUHUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (PYHKLMH, TOYKH SKCTpeMyMmMa (QyHKLIHH, HauOoJsbliee WU
' HauMeEHblIIee 3HAUeHUs (QYHKIMU Ha MPOMEXKYTKE; MCIHOJIb30BaTh UX IS
ucciaenoBanus QyHKINUY, 3aJaHHOU TpapuKoM
OnepupoBaTh MOHATHAMH. IpaUKH MMOKA3aTENbHOM, JorapupMuyeckon u
3.2 TPUTOHOMETPUYECKUX (PYHKIMI; H300pakaTh HMX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh ISl PEIICHUsI ypaBHEHUI 1 HEPaBEHCTB
33 N306paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCHOJIb30BaTh UX AJI PEIIEHUS CUCTEMbI JINHEWHBIX ypaBHEHHI
3.4 Hcnonb3oBath rpaduku QyHKUMA Ui UCCIIEIOBAaHUS IPOLECCOB U
' 3aBUCUMOCTEHN U3 APYrUX yU€OHBIX TUCLUIIINH
4 Havana maremaTudeckoro ananmsa
OnepupoBaTh NOHATUSAMU: HENpPEPbIBHAS PYHKLMS, TPOU3BOIHAS (YHKIINH,
4.1 WCIIOJIh30BaTh TE€OMETPUUYECKUM M (PU3MUECKHI CMBICT TPOU3BOIHOU IS
pelieHus 3a1a4y
49 Haxonute  mpou3BoaHbIE  dJIE€MEHTapHbIX  (GYHKIUH,  BBIYUCIATH
' MIPOU3BOJIHbIE CyMMBbI, IPOU3BEACHUS, YaCTHOTO (PYyHKITUI
Hcnonp3oBaTh  MpOW3BOJMHYIO  JUIsl  HCClenoBaHWs  (QYHKIIMU  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHATh PE3yNIbTaThl HCCIENOBAaHUS K
MOCTPOCHUIO TPapuKOB
44 Hcnonb30BaTh MPOU3BOAHYIO JUISI HAXOKJIEHUS HAWIYyYLIEro pELIeHUs B
' MPUKJIAIHBIX, B TOM YHCJIE COLMATbHO-IKOHOMUYECKHX, 3a7auax
45 OnepupoBaTh MOHATHSAMHU: TepBooOpa3sHass M HHTErpajg; IOHUMAaTh
' reoMeTpuuecKuil U GU3NYECKU CMBICT UHTErpajia
46 Haxoauts nmepBooOpa3Hbie 37€MEHTApHBIX (PYHKIUN, BHIYUCISATH UHTETpal
' o popmyine Hetorona — JleitOuuia
47 Pemarp npuxnagHbie 3a71a4d, B TOM YHCIE COLHMAIbHO-3KOHOMHYECKOTO U

(H3UYIecKOro XapakTepa, CpeACTBAMI MaTEMaTHIECKOTO aHAIIN3a
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IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
IIpoBepsieMblii 3J1eMEHT COePKAHUS
Kog
1 Yncna v BEIYUCICHUS
Pammonansupie  umcma.  OOBIKHOBEHHBIE UM JECATHYHBIE JAPOOHM, TPOIICHTHI,
11 OCCKOHEYHBIC TIEPUOIUICCKUE NPoOH. Apr(METHUECKHE OTIEPaAllMH C PAITMOHATHHBIMU

qucliaMu, IpeoOpa3oBaHus YNCIOBbIX BhIpakeHui. [Ipumenenue npo6eil 1 nporeHToB
JUISl pelIeHUs MPUKIIAIHBIX 33/1a4 U3 Pa3IndHbIX OTPACIIEN 3HAHUN U PEaIbHOW KU3HU

JleiicTBUTENBHBIE YKclia. PalioHanbHbIe M UppallMOHATIbHBIC Ynciia. ApruMeTHIeCcKre
1.2 OTepali C JCHCTBUTEIBHBIMH dYHCIaMH. [IpuOmumxEHHbIE BBIYHCICHUS, TpPaBHIIA
OKpYTJICHHUS, TPUKUIKA U OLIEHKA PE3YyIbTaTa BEIYMCICHUM

Crenens ¢ nensiM nokasarenaeMm. CtangaptHas popma 3anucu AeHCTBUTEIBLHOIO YU CIIA.
1.3 | Hcnonw3oBanue moaxojsmield (GOpMBbl 3aITUCH JEHCTBUTENBHBIX YHCEN U PEIICHHS
MIPaKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX

Apudmernueckuii KOpeHb HaTypallbHOM cTeneHu. JleHcTBUsS C apupMeTHYeCKUMHU

14 KOPHSIMH HATypaJIbHOU CTENICHN

15 CuHyc, KOCHMHYC W TaHTEHC WYHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YUCIOBOTO apryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 | ToxzaecTBa M TOXIECTBEHHBIEC IPe0Opa30BaHUS

[IpeobpazoBanme TPUTOHOMETPUUECKHUX BhIpakeHU. OCHOBHBIE TPUTOHOMETPUUECKHE

2.2
bopMyIibl

23 VYpaBHeHHe, KOpeHb YypaBHEHHsA. HepaBeHCTBO, pelleHHME HepaBeHCTBA. Meron
WHTEPBAJIOB

2.4 | Pemenue 1enbIX U APOOHO-PAMOHATBHBIX YPABHEHUH 1 HEPABEHCTB

2.5 | Pemenne uppannoHaIbHBIX YPaBHEHUH M HEPABEHCTB

2.6 | Pemenne TPUTOHOMETPUYECKUX YPaBHEHHUN

97 [IpumeHeHne ypaBHEHUHN 1 HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a]a4 U 3a/1a4 U3

pa3IMyYHbIX 00J1aCTel HAYKH U peasIbHOM JKU3HU

3 OyHKIMH U TpaduKu

Oynkuus, crnocoObl 3amganus ¢GyHkuuu. ['papux ¢yHknuu. BzaumHO oOpaTHBIE

3.1
byHKIUHA
3.9 Ob6nacth ompejaereHUss W MHOXeCTBO 3HaueHMid ¢yHkuuu. Hynmu ¢dyHkuumn.
' [IpomexyTku 3HaKONOCTOSTHCTBA. UETHBIE U HEUETHBIE PYHKUINN
33 CrenenHast GyHKIUSI ¢ HATypaJbHBIM U IIEBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa u rpaduk KOpHs N-0¥ CTENEeHN
3.4 Tpuronomerpuyeckas OKPYKHOCTb, OINpEAEIEHUE TPUTOHOMETPUUYECKUX (PyHKUINN

YUCJIOBOTO apryMeHTa
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4 Havana maremaTudeckoro aHaamsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHus  MoOcienoBaTeNbHOCTEH. MOHOTOHHBIE
' MOCJIEe0BATENbHOCTH
Apudmernueckas U TreoMerpuueckas mporpeccu. beckoHeyHo —yObIBaromas
4o | TEOMETpHYECKas MPOrpecCHs. Cymma O€cKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
' nporpeccun. dopmyna CIOXKHBIX MNpOLEHTOB. lcmonb3oBaHUEe Mporpeccuu JUis
pelIeHUs peallbHbIX 3aJ]a4 MPHUKIAIHOTO XapaKkTepa
5 MHo’xecTBa U JIOTHKA
MHoXecTBO, omepanud Haa MHOXecTBaMu. Jluarpammer Diinepa — Benna.
5.1 | IlpumeHeHHE TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONHCAHMUsI peallbHbIX
MIPOLIECCOB U BJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX IPEAMETOB
5.2 Ompenenenue, TeopeMa, CIEACTBUE, JOKA3aTEITHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COePKAHMS
1 Uucna v BIYKACIECHUS
11 HarypanbsHbie u niensie yncia. [Ipu3Haky AeIMMOCTH HEIbIX YU CE
1.2 Crenens ¢ palluOHaIBHBIM MOKa3areneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uuncna. JlecaTuyHble U HaTypajgbHbIE JOrapudMbl
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoGpa3oBanue BhIpaKEHUH, COAEpKALINUX JTOTAPUPMBbI
2.2 [IpeoGpa3oBaHue BbIpaKEHUH, COAEPIKALNX CTENIEHH C palliOHAIbHBIM MOKa3aTeeM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
96 CucreMbl TMHENHHBIX YpaBHEHUH. Pelienne npukiaaHbIX 3a/1a4 ¢ MOMOIIbIO CHCTEMBbI
' JIMHENHBIX YpaBHEHU
2.7 CucTtemMbl U COBOKYTHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHUYECKUX 3a]ad
' U 3aJ1a4 U3 pa3Iu4HbIX 00JacTei HayKU U peaibHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuonnueckue ¢yHkiuu. I[IpoMexyTkn MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl ¥ MHUHUMYMbl QyHKIuH. Hanbomnbiiee M HauMeHbIIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U TpapuKu
3.3 [Toxa3zarenpHast u orapudmMudeckas (yHKIINU, X CBOUCTBA U TPAPUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUHN A5 pelieHus] ypaBHEHUH U TMHEHHBIX CUCTEM
3.5 Ucnonrs3zoBanne rpadukoB GyHKITUHN IJI UCCIIEIOBAHMS TIPOIIECCOB U 3aBUCUMOCTEH,
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KOTOpbl€ BO3HUKAIOT MpPH PELIEHUH 3aJad U3 APYrux Yy4eOHBIX MpeIMETOB U
peaTbHOM )KU3HU

4 Hagana maTremarnueckoro anaumsa
4.1 HenpepriBable ¢pyHKIME. MeToa HHTEPBAIOB JIJIsl pEIICHHs] HEPaBEHCTB
4.2 [IpousBonHas ¢pyHkuuu. ['eoMmerpuueckuii U GU3MUECKUI CMBICT TPOU3BOAHOM
43 [IpousBonHble 3neMeHTapHbIX (QyHKUUNA. DOpMYNbl HAXOXKJIEHUS TMPOU3BOJAHOMN
' CYMMBI, POU3BEACHUS U YACTHOTO (PYHKIIMI
[IpumeHeHre MNPOU3BOJHOM K HCCIEIOBaHUIO (QYHKIMM Ha MOHOTOHHOCTb U
4.4 skcTpeMyMbl. HaxoxneHue HauOoJbllIero M HaMMEHbILIEro 3HaueHus (QyHKIUU Ha
OTpe3Ke
[IpumeHeHue MPOU3BOHON ISl HAXO0XKACHUSI HAWITYYILIEro PelieHus B MPUKIAaTHBIX
4.5 3ajayax, JUid OINpeAeNieHUs] CKOPOCTH IIpoliecca, 3aJaHHOro (opMmynoll uiu
rpaduxkom
4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuil U (pu3nueckuil cMbici. BeluncieHre uHTerpaia mno

dbopmyne Herorona — JleitOauira
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IMPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEGOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
INPOI'PAMMBI CPEJHET'O OBILIETI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUS K PeAMETHBIM pe3yJIbTaTaM OCBOEHHS
NMPOBEPsIEeMOr0 | OCHOBHON 00pa30BaTeJbHOI NPOrPaMMBI CPeIHEro 0011ero
TpedoBaHUs o0pa3zoBaHus

Bnagenue MeTomaMu JJOKa3aTeNbCTB, AITOPUTMAMHU pELICHHs 3ajad,
yMeHHe (OpMyIUpOBaTh M ONEPUPOBATH MOHITUSIMH. OIpEeNeHuE,
akcuoma, TeopeMma, CIEeACTBHE, CBOMICTBO, NpPU3HAK, [0KA3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh UX; YMEHHE (OPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOKHOE YTBEP)KJIEHHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIOJIb30BATh METOJ] MaTeMaTH4YeCKONM HHAYKIINH,
MIPOBOAUTH JOKa3aTEJIbHbIE PACCYKICHUS NP PEILIEHUH 3a/1a4, OLICHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXJACHUW; yMEHUE OIEepUpOBATH
MOHATUSIMH. MHOKECTBO, MOJMHOXKECTBO, ONEpaly HaJ MHOKECTBAaMU,;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar s
ONMCAHHUS PeaJIbHBIX MPOIECCOB U SIBJCHUN W IpPU PEIIEHUU 337ay, B TOM
qyclie U3 JIPYruX Y4eOHbIX NPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUIMU:
rpad, cBA3HBIM rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHUE 3a7aBaTh
U ONMCHIBATh Ipadbl pa3inYHBIMU CIIOCOOAMU; UCHOIb30BaTh Ipadbl Npu

pelIeHrH 3a1a9

YMeHue omepupoBaTh MOHSATHUAMH. HATYpaTbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETEHB C IEJBIM MOKa3aTeJIeM, KOPeHb HAaTypajdbHOU CTETICHH, CTEIICHbD C
palMoHABHBIM TMOKAa3aTeeM, CTETICHb C JICUCTBUTEIBHBIM IMOKa3aTeNeM,
morapudmM 4UHCIA, CHHYC, KOCHHYC W TaHT€HC TMPOU3BOJILHOTO YHCIIA,
OCTaTOK IO MOJYJ0, pPAMOHAIBHOE YHCJIO, HPPANMOHATIBLHOE YHUCIIO,
MHOXECTBA HATYPaJIbHBIX, MEJIbIX, PpalMOHAJIBHBIX, JEHCTBUTEIBHBIX
YHCEeJI; yMEHUE UCTIOIh30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITUN 00Nz
JeNUTeNIb W HauMEHbIee o0Inee KpaTHoe, anroputMm EBxnmmma mpu
pelIeHUH 3a7a4; 3HAKOMCTBO C PAa3TUYHBIMHU MO3UIIMOHHBIMH CHCTEMaMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIUMCIICHHUE 3HAYCHHUH 1 TIPeo0pa30BaHUs
BBIPQKCHUN CO CTENEHsSMU W JorapudmamMu, mpeodpa3oBaHusi IpOOHO-
pallMOHATIBHBIX  BBIPQKCHUH, yMEHHE  ONEPUPOBATH  MOHATHUSIMH:
MOCJIEI0OBATEILHOCTh, apudMeTHUecKas MPOTPEcCHsi, TeOMETpUYEeCKas

nporpeccusi, OECKOHEYHO yObIBarolasi TeoMeTpuYecKas Mporpeccus,
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yMEHUE 3a/aBaTh IIOCJIEIOBATEIILHOCTH, B TOM YHCJIE€ C TOMOIIBIO
PEKYPPEHTHBIX (POPMYJ;, YMEHHUE ONIEPUPOBATh MOHATHAMHU: KOMIUICKCHOE
9HCIIO0, CONPSDKEHHBIC KOMIUICKCHBIC YHCIA, MOIYJIbh UM  apryMEHT
KOMILJICKCHOTO ~ 4Ymcia,  (GopMa  3amUCH  KOMIUICKCHBIX — YHCET
(reomMeTpuyeckas, TPUTOHOMETPHYCCKAss M aiareOpaudeckas); yMeETh
MIPOU3BOJIUTE APHU(PMETHICCKAE JEHCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MTPUMEPHI UCTIOIB30BAaHUS KOMIUICKCHBIX YHCEJ; OTICpUPOBATH
MOHATHSAMH.  Martpuiia 2X2 wu  3X3, onpeneiuTe]b  MaTPHIIH,

FGOMeTpI/ILICCKI/Iﬁ CMBICJI OITPECACIIUTECIIA

YMeHHe onepupoBaTh MNOHATUSAMU. PALMOHAIbHBIC, HPPALMOHAIBHBIE,
MoKa3zareiabHble, CTENEHHBbIE, JOorapupMUUYecKue, TPUTOHOMETPHUECKUE
YpPaBHEHUSI M HEPABEHCTBA, MX CHCTEMBI; YMEHHME ONEPHUPOBATH
MOHATHSIMH. TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKE, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUHM M HEPABEHCTB, PaBHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peniaTb YypaBHEHHS,
HEpPaBEHCTBA M CHCTEMBl C IOMOLIBIO pPa3IWYHBIX NPUEMOB; peIIaTh
YpaBHEHUS, HEPABEHCTBA W CHCTEMBI C IapaMETpPOM; IIPUMEHSATH
YPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIICHUS MAaTeMaTHYECKUX

3a/1a4 M 3a/1a4 U3 Pa3IMIHBIX 00JacTel HAyKu U PealbHOM KU3HU

YMeHue omnepupoBaTh MNOHATHSAMH. (GYHKIMS, YETHOCTH (DPyHKUHH,
MEePUOJUYHOCTh (DYHKIIMHM, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, KCTpEeMyM (PYHKIIMU, HAUOOJbIIEEe W HAaWMEHbIIEEC 3HAYCHUS
(GYHKIIMM Ha TIPOMEXYTKEe, HempepblBHAs (YHKIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TepBas U BTOpas Mpou3BOJHAs (YHKIMU, T€OMETPUUYECKUN U
¢bu3nuecKuii CMbBICIT MPOU3BOAHOM, IEpBOOOpa3zHas, OIpeaeaEHHbIN
UHTErpaji; yMEHUE HaxOIuThb AaCUMNOTOTHI Tpaduka (QyHKUUU; yMEHUE
BBIUMCISATh  NPOU3BOAHBIE  CYMMbI, IPOU3BEICHMS, YAacCTHOIO U
KOMITO3UIIMK (PYHKUMH, HAXOJIWUTh YpaBHEHHE KacaTelIbHOM K rpaduky
(GyHKIIMM, YMEHUE HAaXOJWUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJNb30BaTh MPOU3BOAHYIO JJISI MCCIEIOBaHUS (PYHKIHIA,
HaxXOJUTh HAuOOJbIIME U HAUMEHbIINE 3HAYCHUS (QYHKLUUH; CTPOUTH
rpadUKy MHOTOYWIEHOB C HCIOJB30BaHUEM ammapaTa MaTeMaTHUYeCKOTO
aHaJlM3a; NPUMEHATHh MPOU3BOAHYIO [UIsI HAXOXACHUS HAWIydlIero
pelieHrs B MPHUKIAJAHBIX, B TOM YHUCIIE€ COLMATbHO-IKOHOMHUYECKUX U
(bU3MYECKUX 3a/ayax; HAXOJUTh TUIOMIAIN U 00BEMBI (PUTYP C MTOMOIIBIO

MHTCrpaja, NpUBOAUTH NPUMEPbBl MATCMATHYCCKOIO MOJICIUPOBAHUS C
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OMOIIbI0 UG depeHInaIbHbIX YpaBHEHUN

YMmeHnue onepupoBath NOHIATUSIMU: Tpaduk GyHKIMU, oOpaTHas QyHKIuS,
KOMIIO3ulusl (QYHKIMM, nuHeWHas (QyHKOUS, KBaApaTU4Has (QyHKIUS,
panuoHanbHas (yHKUUSA, cTeneHHas (yHKUUSA, TPUTOHOMETPUYECKHE
¢GbyHKIIMY, OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIIMH, MOKa3aTelbHas WU
norapu@muueckas (QYHKIHH; YMEHUE CTPOUTh TpapUKUd HU3YHYEHHBIX
GbyHKIUH, BBIIIOJIHATh  MpeoOpa3oBaHus  rpagukoB  (YHKIMIA,
UCII0JIb30BaTh I'pauKH JJIsl U3y4yeHHUs MPOLECCOB U 3aBUCUMOCTEH, MpuU
pelleHny 3a7iad U3 JAPYruX Yy4eOHbIX NPEIMETOB U 3ajady U3 peaibHOU
KU3HU; BBIp@XaTh (GOpMyJaMH 3aBUCUMOCTH MEXIY BEJIMYUHAMY,
UCIOJIb30BaTh CBOMCTBA U rpa@uku (YHKIMNA Uil pElIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpamMH; H300pakaTb Ha KOOPIMHATHON

IJIOCKOCTH MHOKECTBA PELIEHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

VYMeHHe peliaTh TEKCTOBBIC 3a7a4yd pa3HbIX TUMOB (B TOM 4YHCIe Ha
MPOLIEHTHI, AOJM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3a/la4i U3 00JIaCTH YNpaBJIEHUS JUYHBIMU U CEMEHHBIMU
(bUHAHCAMU); COCTABIISATh BBIPAKCHHS, YPaBHCHHs, HEPABEHCTBA M HX
CUCTEMBI II0 YCIOBUIO 3aJa4M, HMCCIIEIOBATHh IOJYyYEHHOE pEIICHUE U
OLICHUBATh IPABJONOJAOOHOCTh pPE3YIbTATOB; YMEHHE MOJIEIUPOBAThH
pealbHblE CUTyallud HA $A3BIKE MATEMAaTHKH; COCTABIISTH BBIPAXKECHMS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 33J1a4M, UCCIIEN0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAaHWEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIA PE3yIbTaT

YMeHue omepupoBaTh MOHATUSIMH. cpefHee apupMeTHYecKoe, MeIuaHa,
HanOoJIbIlIee U HAMMEHBIIIEE 3HAUYCHUsI, pa3Max, JTUCIIEPCHUs, CTaHIapTHOE
OTKJIOHCHHE YHCJIOBOTO HabOpa, yMEHHE HW3BJICKAaTh, WHTEPIPETHPOBATH
nH(pOpMaInIo, TPEICTABICHHYIO B Ta0JMIlaX, HA JUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAbHBIX MPOIIECCOB U SBJICHHM, MPEACTaBIAThH
nHpOpMaNUIO C TOMOIIBIO TaONHWII W JUarpaMM, HCCIIEI0BaTh
CTAaTUCTHUYECCKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpaduuecKux
METOJIOB M 3JIEKTPOHHBIX CPEICTB; TPaPUIECKH HUCCICAOBATH COBMECTHBIC

HaOJI0IEHHS C IIOMOIIBIO IMarpaMM pacCEeMBaHUs U JIMHEWHOM perpeccuu

YMeHHne onepupoBaTh IOHATHSAMH. CIy4allHBIA OIBIT W CIIydallHOE
COOBbITHE, BEpOSITHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCIATH

BEPOSITHOCTh C HCIOJIb30BaHHEM TpaUueCKUX METOJIOB; NPUMEHATH
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(GOopMyIbl CIOXEHUS U YMHOXKEHHS BeposiTHOCTEH, (opMyny MOJHON
BeposTHOCTH, (hopmyny bepHymiu, komOuHaTopHble (HakThl U HOPMYIIBI,
OLICHMBATh BEPOSATHOCTU pealTbHBIX COOBITUH; YyMEHUE ONEpUpPOBATh
NOHATHSMM.  CilydaiiHas BeJIMYMHA, paCHpElIeICeHHEe BEPOSTHOCTEH,
MaTeMaTHUYeCKOe OXKUJAaHWE, AUCIEpPCHs U CTaHJIApTHOE OTKJIOHEHHE
CllydailHOM  BeIMYMHBL, (YHKIUM  paclpeAeseHuss U  IUIOTHOCTHU
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAJIBHOIO paclpesieieHuil; yMeHue
UCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX PACHpPECIICHUN JUIsl pellieHus 3a/1ad,
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJBIINX YHCEJ, METObl BHIOOPOUHBIX
UCCIIEIOBAaHUM; yYMEHUE NPUBOJUTH NPHUMEPbl MPOSBICHUS 3aKOHA
OOJBIIMX 4YHUCENl B MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX, YMEHUE
ONEpUpPOBATh MOHATUSMU. COYETAHUE, MEPECTAHOBKA, UMCIO COYETaHUH,
YUCIO  NepecTaHoBOK;, OuHoM  HbloToHa;, ymMeHHE  NpPUMEHATH
KOMOHMHATOpHbIE (DAKThl U PACCYKICHUS AJS PELICHHs 3a]ay; OLEHUBAThH
BEPOSITHOCTH PEATBHBIX COOBITHII; COCTABIATh BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOITYYEHHBIA pE3ybTaT

VYMmenne ONCpUpOBaThH MMOHATHUSMMU. TOYKa, npsamasd, IIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIia, INIOCKUN YroJl, IBYrPAHHBIN
YroJi, TpEXTPaHHbBINA YTOJI, CKPEIIMBAIOIIMECS MPAMbBIEC, TAPAUICIIbHOCTh U
NECPHNCHAUKYIIAPHOCTE MPAMBIX H HHOCKOCT@I\/II, yYrojad MCExKay IpPsIMbIMH,
YroJq MEeXIy MNOpsIMOA M IJIOCKOCTBIO, YroJl MEXAY IUIOCKOCTSIMH,
paccTosiHuEe OT TOYKHM J0 IUIOCKOCTH, pPACCTOSHUE MEXIAY NpPSIMBIMHU,
pacCTOsTHUE MEXY IIIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IIPHU PEIICHUH
3aaa4 HU3Yy4YCHHBIC q)aKTI)I H TCOPEMBI l'IJ'[aHI/IMeTpl/II/I; YMCHHUE OLCHUBATH
pa3Mepbl OOBEKTOB OKpPYXKAIOIIETO0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJCIN C IMOMOMIBIO TCOMCTPHUUYCCKUX MOHATHHA U BCJIMYHH, pCUIaTh

CBA3aHHBIC C HUMU MPAKTHYCCKUEC 3aaa4U

10

YMeHue omnepupoBaTh MOHATHSAMU. IUIOLIAAb (GUIYypbl, 00BEM (UTYDHI,
MHOTOTPAaHHUK, MPaBUIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOI'paHHUKA,
Ky0, mMapaijenenumnesn, OpuU3Ma, OUpaMuaa, ¢Gurypa M TMOBEPXHOCTh
BpallleHus, IWINHAP, KOHYyC, mmap, cdepa, miomans cdepsl, MmIomanb
MOBEPXHOCTH MUPaMUbl, NPHU3MBI, KOHYyca, LWIMHApPA, O0BEM KyOa,
MPSIMOYTOJIbHOTO MapajljieNienuIeaa, MNUpaMupl, IOPU3MbI, LHJIMHIPA,
KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUCHHs] KOHyca M LMJIMHAPA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEUYEHHE Il1apa, IUIOCKOCTb,

Kacaromasicss cdepbl, LWIMHIPA, KOHYCa; YMEHUE CTPOUTh CEueHUe
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MHOTOTpaHHUKa, M300pa)kaTh MHOTOTPAaHHHUKH, (PUIYpbl U MOBEPXHOCTU
BpaIllCHUs], UX CEYEHUs, B TOM YHUCIIE C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
YMEHHME MPHUMEHSTh CBONCTBA I'€OMETPUUYECKUX (UTYp, CaMOCTOATEIHHO
(bopMynupoBaTh ONPECIICHUS U3y4aeMbIX (PUTYp, BBIABUraTh TMIIOTE3bI O
CBOMCTBaxX M MpHU3HAKAX TEOMETPUYECKUX (uUryp, 0oOOCHOBBIBATH WU
ONpoBepraTh HX; YMEHUE MPOBOJAUTH KIacCUPHUKALUIO GUryp 1o
pPa3IUYHBIM [PU3HAKaM, BBINOJIHATE HEOOXOJUMBIE JIOTOJHUTENbHBIC

MTOCTPOCHUSI
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YMeHne omepupoBaTh TOHSATHSIMH. JBIDKEHHE B IMPOCTPAHCTBE,
napajyIeIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B INPOCTPAHCTBE,
MOBOpOT, TMpeoOpazoBaHue Moa00Ms, MOJNOOHBIE (QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W TMOAO0OHBIE (UTYPHI, B TOM YHCIE B TPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
PCUICHUHU 3a]a4; HaxXOJUTh TICOMETPHYCCKUE BEIMYHMHBI (IJIMHA, YroJ,
IUIOIIA/Ib, 00BEM) TPH PELICHUH 337a4 U3 IPYrHX YYEOHBIX MPEIMETOB U
U3 pEabHOW JKM3HHW, YMEHHE BBIYHCIATH TE€OMETPUYECKHE BEITHUMHBI
(mmHa, yroii, IIom@ms, 00BEM, IUIOMIANb MOBEPXHOCTH), HCIIOIb3YS
n3ydeHHbIe (POPMYIIBI MU METOJBbI, B TOM YHCIIE. IUIOMIAJh MOBEPXHOCTH
MUApaMUbl, MPU3MBI, KOHyCa, IWJIMHIApPA, IUIOmans cepsl; 00bEM Kyoa,
NPSMOYTOJIBHOTO — TIapajuleNieNuIie/a, NHpPaMUbl, TPHU3MBI, [HIHHAPA,

KOHYCa, I1apa; yMEHUE HAXOUTh OTHOIIIEHHE 00bEMOB TTOTIOOHBIX (PUryp
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VYMmenune OICpUpOBaAThH MOHATHUSIMMU. mpsAMOYTroJibHasds CUCTEMA KOOpPAHHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAWHATBEI BCKTOpPA, CyMMa BCKTOPOB,
NpPOM3BEIICHUE BEKTOpAa HA WYHUCIO, pa3ioKEHHE BEKTopa Mo Oaswucy,
CKAJSIPHOE MPOM3BEICHHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEKIY
BeKTOpaMI/I; YMCHHUEC HCIIO0JIb30BaTh BCKTOpHI)Iﬁ n KOOpI[HHaTHBIfI METOL

I PEIICHUA TCOMECTPHUICCKUX 3a1ad U 3aJia4 JPYTrux y‘I€6HI)IX npeaAMETOB

13

YMeHne BeIOMpaTh MOAXOMSIINA METOJT IS PEIICHUs 3a1a4H; TOHUMaHHe
3HAYMMOCTH MATeMaTHKA B WM3yYE€HWU MPUPOIHBIX W OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HaBaTh IPOSIBICHHE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMAaTHUECKHUX

OTKPBITHI POCCUICKOM U MUPOBOM MaTeMaTHYE€CKOW HayKn
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HEPEYEHD 3JIEMEHTOB COAEPKXAHUS, ITPOBEPAEMbBIX HA EI'D

11O MATEMATUKE
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUS
1 Yucna v BIYKCIECHUS
11 Hatypanbuble u nensie yrcna. [Ipu3Haku 1e1MMOCTH LENTbIX YhCes
12 Panmonaneupie uwmcima. OOBIKHOBEHHBIE W JECATHYHBIE JIpOOH, MPOIEHTHI,
' OecKOHEYHbIE IEPUOANUECKUE ApooU
13 Apudmernueckuil KOpeHb HaTypajdbHOU creneHu. [leficTBus ¢ apudmernueckumu
' KOPHSIMHU HAaTypajJbHOW CTENEHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeNneHb ¢ palMoOHAIbHBIM Noka3aTeneM. CBoicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC M TaHTE€HC YHCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOI0 apryMeHTa
1.6 Jlorapudm uyucna. JlecaTuynbie U HaTypajabHbIE JOrapudMbl
JleiicTBuTenbHbIe 4YHCiIa. ApudMETHYECKHE Omepaluud ¢ JACHCTBUTEIbLHBIMU
1.7 gycnaMu. [IpubnuxEHHbIE BHIYMCIEHUS, TpaBUila OKPYIJIEHUS, IPUKHUJIKA U OI[EHKa
pe3ynbTaTa BEIYMCICHUN
1.8 [IpeobOpazoBaHne BEIpaKESHUN
1.9 KommurekcHbie uncia
2 VYpaBHEHUS U HEPaBEHCTBA
2.1 [enble 1 1poOHO-paliiOHaTbHBIE YPaBHEHHS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuueckrue ypaBHEHUS
2.4 [TokazarenbHble U JIOrapuPMUUECKHE YpaBHEHUS
2.5 [enble U 1poOGHO-paIMOHaIbHbIE HEPABEHCTBA
2.6 HppanronaisHbie HEpaBEHCTBA
2.7 [TokazarenbHble U JTOrapupMUUECKHEe HEPaBEHCTBA
2.8 TpuroHomeTrpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Martpuliia cucTeMbl JMHEWHBIX ypaBHEeHUH. OnpenenuTenb MaTpULIbl
3 OyHKIUN 1 TpaduKu
3.1 Oynkuus, cnocoObl 3amanus QyHKuuu. ['papux (yHkumu. B3zaumuo oOpaTHbIE
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¢byukuun. YétHble 1 HeuéTHble GyHkuMH. [lepuoauueckue QyHKIuN

Ob6nacth ompeeneHuss W MHOXKECTBO 3HaueHWd QyHkuuu. Hynum ¢dyHkuun.

[IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (PyHKIHUU.

32 Makcumymbl U MUHUMYMBbI (yHkuud. HauGonbliee M HauMeHblllee 3HaUYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
33 CrenenHast ¢yHKUMSI C HaTypaJibHBIM U LENbIM TNoOKazaTeneM. EE cBolicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHS N-0Oi CTENEHH
3.4 Tpuronomerpuueckre GyHKIINH, UX CBOMCTBA U IrpaduKu
3.5 [Toka3zarenpHas u norapudgmuueckas GyHKINN, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcuMnToTel rpapukoB (yHkuuid. CBoiicTBa (QYyHKUHH,
' HENpPEepBIBHBIX Ha OTPE3Ke
3.7 ITocienoBaTeabHOCTH, CIIOCOOBI 3aaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccuu. opmyna ci0KHBIX IPOIIEHTOB
4 Hauvana maremaruueckoro anaiuza
4.1 [IpousBonHas ¢pyHkiuu. [Ipor3BoIHbIE 37IEMEHTAPHBIX (PYHKIIHMA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (PYHKUMH HAa MOHOTOHHOCTh U
4.2 skcTpeMyMbl. Haxoxknenne HanOoOJIbIIEr0 U HAaUMEHBIIEro 3HaueHus (YHKIHUHU Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHo’xecTBa U JIOTUKa
5.1 MHoXecTBO, onepanuu HaJ MHOKecTBamMu. Jlunarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnmucarenbHasi CTaTUCTUKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 Teomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIICHUSA
7.5 Koopaunats! 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIbBI J1JIAA YYUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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