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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamMma no yuyeOHOMY npeamery «MareMaThkay Ha ypOBHE
OCHOBHOTO 00miero o0pa3oBaHHMS COCTaBJI€HAa HAa OCHOBE  CIETYIOIIUX
HOPMATUBHBIX JOKYMEHTOB:

o ®denepanpHOTO 3aK0HA OT 29 nexadbps 2012 r. Ne 273-D03 "O6 obpazoBanum
B Poccuiickoit @enepanun’;

®epnepanbHoro 3akoHa ot 24.09.2022 Ne 371-®@3 "O BHeceHUM W3MEHEHUU B
denepanbHbii 3akoH "O0 00pa3zoBanuu B Poccuiickoit denepanuu" u crathio 1
®enepanbHoro 3akoHa "OO oOs3arenbHbIX TpeboBaHusX B Poccuiickoit
denepanun';

o [lopsinka  pa3paboTkum ¢ yTBEepXkACHHUS  (eaepaibHbIX  OCHOBHBIX
o01reo0pa3oBaTeNbHbIX MPOrPaMM, YTBEPKIECHHBIM IMpUKa3oM MuHuCTEpCTBa
npocBemienust Poccuiickoit ®enepannu ot 30 centsiops 2022 1. Ne874
(3apeructpupoBan MunuctepctBoM roctuninn Poccuiickoit denepanmu 2 HOSOPs
2022 r., peructpaunoHHblil Ne 70809);

e [lopsinka opraHu3anuy M OCYIIECTBIEHUS 00pa30BATEIbHON JEATEIbHOCTH
0 OCHOBHBIM 00I1€00pa3oBaTEIbHBIM IpOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMmaM HayaJbHOIO OOIIEro, OCHOBHOIO OOILIEr0 M CPEIHEro OOIIero
oOpa3zoBaHus, yTBEPKIACHHBIM NpuKkazoM Munmnpocsemenus ot 22.03.2021 Ne
115;

o IIpukaz MunucrepctBa mnpocsemeHnuss Poccuiickont ®epepauuu 0T
18.05.2023 Ne 371 “O6 yrBepxkaeHun denepanbHO 00pa3oBaTEIbLHOMN
nmporpamMmbl cpenHero obdmero obpaszoBanus’” (3apeructpupoBan 12.07.2023 Ne
74228) (nanee — ®OII COO);

o ®deepanbHBIX TOCYIaPCTBEHHBIX 00pA30BATENbHBIX CTAaHIAAPTOB CPEIHErO
oOmero oOpa3oBaHusl, YTBEPXKICHHBIX MPUKa30oM MUHHCTEpCTBa 00pa30BaHUS U
Hayku Poccuiickoit @enepanmu ot 17 mas 2012 1. Ne 413, ¢ u3MeHEHUsIMH,
BHECEHHBIMU IMpUKa3aMu MuHucTtepcTBa 00pa3oBaHus M Hayku Poccuiickoi
®denepanuu ot 29 nexadbps 2014 r. Ne 1645, ot 31 nexabps 2015 r. Ne 1578, ot 29
utorst 2017 r. Ne 613, ot 24 centsaops 2020 r. Ne 519, or 11 nmexabps 2020 r.
No712, ot 12 aBrycta 2022 1. Ne 732 (nmanee — ®I'OC COO);

0 [Ipuka3z MunucrepctBa npocsenieHust PO ot 4 okrsa6psa 2023 r. Ne 738 "O06
YTBEPKIAEHUU (PeepalibHOrO MEePEUHs AJIECKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU PEATU3ALNU HUMEIOIIUX TOCYIApCTBEHHYIO
aKKpeIuTalr o00pa3oBaTENbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpemHero oomero oopazoBanus"

VYuebnbiii Kypc «Anredpa U Hauajga MaTEMaTHYECKOTO aHAIM3ay SBISICTCS OJHUM
u3 HanboJiee 3HAYMMBIX B IIPOTPAMME CPEHEro 00IIero o0pa3oBaHus, MOCKOJIbKY,
C OJIHOM CTOPOHBI, OH 00ECTIEYNBACT UHCTPYMEHTAIIbHYIO 0a3y /JIs U3y4eHUS BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JAPYroil CTOpOHBI, (OPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIJIEHHE 00YUYaroIIMXCs Ha YPOBHE, HEOOXOIUMOM JIJIi OCBOCHHMS
nH(pOopMaTHKH, O0IIECTBO3HAHUSI, UCTOPUH, CIOBECHOCTU U JIPYTUX AUCIUILIMH. B
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pamMKax JaHHOrO y4eOHOTro Kypca oOydarolluecsi OBIIAJEBAIOT yYHHBEPCATbHBIM
S3BIKOM COBPEMEHHOM Hayku, KoTopas (OpMYJIMPYET CBOM JIOCTHKEHHUS B
MaTeMaTuyeckou opme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallu3a 3aKjIa/IbIBaeT

OCHOBY /JIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUHU, OHUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIero oOpa3oBaHUs U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSMHU aJIreOpbl M MAaTeMaTHYECKOrO0 aHajlu3a pa3BUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKUHUU U PacCyXIaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILLICHUE.

B xoxe m3ydyeHusi yuyeOHOro kypca «AiredOpa ¥ Hayalla MaTeMaTHYECKOTO
aHanu3a» OOy4YarolIUecsl MOJY4YaroT HOBBIA OMBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO IOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIyYCHHBIX  PEUICHUM, 3HAKOMATCSI €  NpUMEpaMu
MaTE€MaTU4YeCKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMH.

VY4eOHblli Kypc 00JafaeT 3HAYMTENbHBIM BOCIUTATEIbHBIM MOTEHIHAIIOM,
KOTOpBIA peanu3yercs Kak uepe3 ydeOHbl MaTepuajn, CHOCOOCTBYIOIIUN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyromed MpOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe M HadajiaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «AnrebOpa M Hayajga MaTeMaTH4YE€CKOro
aHaIKM3a» BbIJCJIEHBI CIEAYIOLUIME COAepKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauvana
MaTeMaTU4ecKoro aHanusa», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHWH [JBYX JIET
oOydyeHHsT Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHHUs, €CTECTBEHHO JOMOJIHSISA
JIpyr Apyra U MOCTENEHHO HAChIAsACh HOBBIMHU TEMaMH W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEIUHSET B cebe
COJIEp’)KaHUE HECKOJbKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEeMaTUUYECKUN aHaliu3, TEOpUST MHOXKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIAJE€BAlOT BCE Ooliee



MIUPOKAM MATEeMATHUYECKUM ammapaTroM, Y HUX MOCIeI0BATEIbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYI0 MOJIETb pPealbHON
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTEeMAaTUUISCKOW 3aJaud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUAS «Uucia ¥ BBIYHCICHHS 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001Iero oopa3oBanus. Ha ypoBHe cpemHero oomero
oOpazoBaHusi oco0oe BHUMaHHWE yAensercs (HOPMHPOBAHHWIO  HABBIKOB
paIMOHAaIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CEOsl MCIOJB30BaHUE Pa3IMYHBIX
dbopM 3amucy YHWCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHWBATh YWCJIOBBIC BBIPAKEHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalomMUMCS MHOXECTBA HATYpPalIbHBIX, IEJIBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX 4Hcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIeNU(pUISCKUEe 3aJayd M OMNEepaluu: JeJICHHE HaIeno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCEN, OcOoOble CBOMCTBA
palMOHANBHBIX U UPPAIIMOHAIIBHBIX YUCEN, apu(METUYECKUE OTepallui, a TaKxKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocnenoBaTenbHOMY pACHIMPEHUIO KpPyra HCIMOJB3YEeMBIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS PAa3IM9HBIX 3a/1a4
dbopmupyeTCcsi TIpelCcTaBlIeHUe O €AMHCTBE MaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOy4yeHHs Ha YpPOBHE CpPEIHEro OoOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIOM
pasnene IlporpaMmbl TPEnyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3ajiad. B
pesynbrare OOydYarolIvecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIlMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYCCKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHM, HEPABEHCTB M CHCTEM, a TakKke 3ajad,
colepKalmmx mapaMeTpsl. [loydeHHbIE YMEHHS IMMPOKO HWCIIOIB3YIOTCS TIPH
UCCIIENOBAaHUM (DYHKIMI C TIOMOIIBI0 MTPOU3BOAHON, MPHU PEIICHUH MPUKIIATHBIX
3a/la4y M 3aj7]a4 Ha HAXOXKJECHUE HAMOOBIINX U HAUMEHBIUX 3HAYCHUN (PYHKIUU.
JlanHast comep kaTeNbHAs JIMHUS BKJIIOYACT B ceOs Takke (HOPMUPOBAHHE YMEHUN
BBITIOJIHATh ~ pacd€Tel 1O  ¢opMynaMm, MpeoOpa3oBaHHWS  pPalMOHATIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a TaKXKe BBIPAKEHUH,
collepKalux CTerneHn W Jiorapudmel. brarogaps m3ydeHuto anredpandecKkoro
MaTepuana MPOUCXONUT  JallbHEWIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBIIIICHUS OOyYaroIMXCs, (OPMHUPYIOTCS HABBIKUA JIETYKTHBHBIX
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paccykJeHui, paboThl C  CHMBOJBHBIMH  (opMaMu,  TPEICTABICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEN B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 337]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON 1 TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS peUIeHUs 3a7ad U3 JAPYTUX YYEOHBIX
IPEAMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MATEMAaTHYECKUM aHAIU30M,
TaK M C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [Ipum 3TOM OoJibllIOE BHUMaHUWE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TMOJyUYCHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JIMHUN HalleJIeH Ha pa3BUTUE YMEHUM
W HaBBIKOB, IMO3BOJISIIOIIUX BbIpaXXaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHATUTUYECKOU, Tpaduyeckoid u cioBecHo. Ero m3yueHwue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

ConepxarenpHasg nuHUsA «Havama mMareMarudeckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIHIMPUTH KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3a]ad,
JIOCTYITHBIX OO0YyYarolmuMcs, TaK KaK y HHUX TMOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAENATh HMX HauOOJIbIINE W HAUMEHBIITUE
3HAUEHUS, BBIYUCIATH IUIOMAAu (GUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHas conepkarelibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJENel peanbHbIX CUTyaluH,
MO3BOJIIET HAXOAWTh HAWIYYIIEe pEUIEHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COI[MAIbHO-?)KOHOMUYECKHX, 3a/ja4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBIILJIEHUS, (POPMHUPOBAHUIO YMEHUN paclio3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTHUKU B HAayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O
BBIJJAIOIINXCS pE3yJIbTaTaX, IMOJYYEHHBIX B XOJE€ pAa3BUTHS MaTEMAaTHKU Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkarenbHO-MeToAMYeCKass TUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTbl TEOPUU MHOXKECTB M MaTeMaTH4eCKOou JOruku. TeopeTuko-
MHOKECTBEHHBIE IIPEACTABICHHUS POHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTEMATHKU
U TIpeiaraloT Hau0oJiee YHUBEPCAJIbHBIM SI3BIK, OOBEIUHSIONINI BCE pa3Jieiibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [losTomy BaxHO 1aTh
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BO3MOXKHOCTh OOy4YarmeMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MAaTeMAaTHUKHU U HCIOJIb30BATh €r0 JJIsl BHIPAXKCHUS CBOUX MBICIICH.
JpyruM BaXXHbIM TPU3HAKOM MAaTE€MaTUKUM KaK HAayKd CJeAyeT MpU3HaATh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
nMpaBWJaM  TMOCTPOEHUS  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTUYECKOW JIOTUKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
OOyYaroIIMXCsl, TTO3BOJISIET UM CTPOUTH CBOU PACCYKIICHUS HAa OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havajlla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHMS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, WCCIEIOBaHMUS STUX MOJIeJIed ¢ IOMOUIBIO amnmapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETaIlud IOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJIaHUs BIUICTCHBI B KQXK/IbIN U3 pa3/IesioB MPOrpaMMBbl, TIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIB3YETCs JJIsl PEIICHUs] MPUKIaIHbIX 3anad. [lpu
pelIEHNH  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh HW  KOHKPETHU3MPOBATH  IPOOJIEMY.
JesarenbHOCTh TI0 (OPMHUPOBAHHIO HABBIKOB PEIICHUS TMPUKIAJAHBIX 3a1a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTO Kypca «Anredpa u Havasa
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoauueckue npoou. IlpuMmeHeHue npodeil W NPOLIEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEILHOTO YHCIa U €ro cBoicTBa. [IpubakéHHBIC BBIYUCIICHHS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[TpeoOpazoBaHKs YHCIOBBIX BEIPAKEHUN, COASPIKAIINX CTETICHN U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalMoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHSI

Jorapu(pMUYECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHui. Onpenenurens MaTpuupl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHUS, IPUMECHEHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBl JIMHEWHBIX ypaBHEHUM. PelleHne nNpuUKIagHbIX 3a4ad C ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
IIOMOILBIO MaTPHIL U OIPEIEITUTENCH.

[IocTpoeHne MaTeMaTHYEeCKUX MOJENIEH pEeallbHOM CUTYyallMM C IOMOILBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkIus, crnocodbl 3amaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
¢ysnkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (YHKUMU. DIEMEHTapHOE
UCCIJIEJOBaHKUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HATypaJbHBIM M LENbIM NoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHU Kak (YHKIUKA OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs] ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEAOBATEIBHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHalin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccud. beckoHeuHo yObIBaromast
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH M€OMETPUUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. HUucno €. Popmyiia CI0KHBIX
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MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempeppiBHbIE (GYHKIIMM W WX CBOHMCTBA. TOYkHM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHOU K TpaduKy PyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBONCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KVIACC

Yucaa v BIYMCICHUA

HarypanbHbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIBIX
yycen, HaubombIuid oOmuii aenutens (mamee — HOJl) m HamMmeHnblnee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurMa EBkinuaa aiis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpPMBbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCEI IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKOW OKPYKHOCTHU. PenieHne TpuroHoOMETpuIeCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIBHBIX, TOKA3aTENbHBIX U TOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHne Mpou3BOAHON K UCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCThH U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEr0  3HauY€HUH
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM JUIA HAXOXKICHUS HAWIY4dIIEero pElEHUs B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJIaHHOTO (HOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEpBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[TpumeHeHre MHTErpaja s HAXOXKICHUS IUIOIIAAeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C NOMOLIBI  Au(depeHIruaIbHbIX
YPaBHEHUM.
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INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  OO0IIecTBa,  MPEJCTAaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUHOTUHYECKOT0 BOCITUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE MHUTAHHE, COAJAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPodEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
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Oynymedr mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K aKTHUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COIMAJTBHO-DPKOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON U COIUATBLHOM
Cpe/Ibl, OCO3HaHUE TII00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPpoOJIeM, OpUeHTAIUs
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIBHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIMBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTHYeCKOW KYJIbTypOH Kak CpPEACTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIICCTBIISATh IPOCKTHYIO M HCCIEI0BATEIbCKYIO JIEATEIbHOCTD
WHIWBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBUA

Bba3oBble Jornueckue aeicTBUs:

BBISIBISITh M XAPaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHATWUM, OTHOIIEHMH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OINpeJENeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUY,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKICHHS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISABJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;
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BbIOMpaTh cmoco0 pemieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIMA ¢ yIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIMIME  MNPOTHBOpEYHe,  MpolieMmy,
YCTaHABJIMBATh UCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Yy, aPryMEHTHUPOBATH
CBOIO MO3UIINI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SABJICHUSMHU, POLECCAMMU;

CaMOCTOSITENNFHO (POpMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO  HAOIOJIEHUS, HUCCIIEIOBAHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE MpOlEcCa, a TaKKE BbIIBUTAThH
MPENOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH Je(UIUTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau 1o CaMOCTOSITEIIEHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, IaBaTh IOSCHEHUS IO XOAYy PELICHUA 3a1ayH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOM CYXACHUA C CYXICHUAMHU APYIMX YYACTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMH, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
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IIPEACTABIATh PE3YJIbTAThl PELICHU 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpaTh (opMar BBICTYIUICHHS C YYETOM 3ajaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TelCTBHUS

CamoopraHuzanms:

COCTaBJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOM 3a7auu;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOU
paboThl mMpU pelmeHuH YYeOHBIX 3a7ad, NPUHUMATh II€JIb COBMECTHOMU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUIBl pabOT, JOrOBapUBaThCs, OOCYXJaTh TMPOLECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KauyeCcTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPHUTEPUAM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yuciaa v BBIYUCTCHUSA:
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cBOOOIHO OIEpPUPOBaTh MOHATUSAMU: PAIMOHATIBHOE YHCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTEIIBHBIX YUCET, MOLYJb ACHCTBUTENBHOTO YUCA;

OPUMEHATHh JpOOM W MPOLEHTHl ISl PELICHUS MPUKIAJHBIX 3a7ad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUOIM>KEHHBIE BBIUMCIECHUS, ITPABUJIa OKPYTJIEHUS, IPUKUIIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOZIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM I0Ka3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI ISl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TaHHBIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapU(PM UHcCIa, JECATHUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTAaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IMYHblE METOJbl PEIIEHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ] HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH ¢ MLedbMH Kod(p(UUIUEHTaMH, KOPHM MHOTOUYIEHA, HPUMEHSTh
JIeJIEHNEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u treopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHMIA,
MaTpuLd, ONPEACIMUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
WCIIOJIB30BaTh CBOMCTBA ONpENENHuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IMOMOLIBK0 MaTpULl U ONPEIEIIUTEIICH,
WHTEPIIPETUPOBATH NTOJIYyYECHHBIM PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM;
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BBITMIOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJAEPKAIINX CTETIEHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa Jorapudmon s npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
JorapuMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXO0/I0B MM OCYILECTBIISIS MPOBEPKY KOPHE;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsl MpeoOpa3oBaHms
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha s3bIKE aireOpbl, COCTaBIATH
BBIPQXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJaud, HCCIEI0BATh
MOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (PYHKIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUMU, KoMmmo3uiusa GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUH QPyHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBATh MOHATHSAMM: YETHbIE M HEYETHBIE (PYHKIMH,
nepuoanyYeckre (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbl U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypalIbHBIM U
HEeJIbIM TIOKa3zarenieM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTeNeHW Kak (yHKIMH OOpaTHOM CTENEeHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas W APOOHO-JIMHEWHas
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE HCCIIEI0OBAHUE U IOCTPOCHHE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUMA, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMEpUPOBATh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUM YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;
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Hauyaja maTeMaTH4YeCcKOIo aHaJIu3a:

CBOOOJHO OTEPHUPOBATH TOHITHAMU: apuPMETHIECKas M TeOMETpUUYECKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIAasi reOMETpUYEcKasi porpeccusi, TMHEUHbIA U
AKCTIOHEHITUAJILHBINA POCT, (hOpMyJia CIIOKHBIX MPOIIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

WCIOJIb30BaTh MNPOTPECCUM I PEUICHUS] PEANbHBIX 3a1a4 MPUKIAJHOTO
Xapakrepa;

CBOOOJIHO OIEPHUPOBATH MOHITUSIMHU: TTOCIIEI0BATEIILHOCTh, CITIOCOOBI 3aJaHus
MOCJICIOBATEILHOCTEM, MOHOTOHHBIE M OTPAaHUYEHHBIC IIOCIEIOBATEIHLHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a KakK aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO OIEPUPOBATHh MMOHATHSIMH: HENPEPHIBHBIC (QYHKIIUH, TOUYKH
paspeiBa rpaduka GyHKIIMHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJIHO OIEpUPOBATh MOHATHEM: (YHKIIMS, HENpepbhiBHAS Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATHh MOHATUSMH: TIEpBasi W BTOpas MPOU3BOHBIC
(GbyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIUUCJISITH TTPOM3BOJHBIC CYMMBI, MPOU3BEACHHUS, YaCTHOTO U KOMITO3UIIUU
NBYX (OYHKIIUH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKITHIA;

UCIIOJIB30BaTh TE€OMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJHO  OIEpUpPOBATh  MOHATHUSIMHU: MHOXKECTBO, OICpalldd  Haj
MHOKECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAaHUS PEATbHBIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OIEPUPOBATh IOHATHSAMHU: OIpEeeHue, TeopeMa, ypaBHEHHE-
CJICICTBHE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa, I0KA3aTeIbCTBO, PABHOCHUIIBLHBIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa 1 Hauaja MaTeMaTHICCKOTO aHATH3ay:

Yucjia 1 BBIYMCJICHUS:

CBOOOJIHO OMNEPUPOBAaTh TMOHATUSAMH: HaTypajJbHOE U IEJ0€ YHUCIIO,
MHOKECTBA HATYPAJIbHBIX U ILEIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JICITUMOCTH
uenbix yucen, HOJl u HOK HaTypanbHBIX 4Mcen JJIsl pelIeHUs 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YMCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,
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CBOOOIHO OMEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepalil ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTEJbHBIE U
Jorapu(MHUUECKHe HEPAaBEHCTBA, HAXOAUTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUIEHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATH HEOOXOAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTphl;

NPUMEHSATH TpaduuecKre METObI ISl PEIICHHs] YPAaBHEHUN M HEPABEHCTB, a
TaKXK€ 3a71a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ]1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCHOJIB30BAHUEM ammapara aiareOpsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpadUKU KOMMO3UIMU (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIUU IBYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
dynxmi;

OPUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJu3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIE0BaHMs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;
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HAXOAUTh HauOoJbllIee U HAaNMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlEero pElIeHus B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTpEJIEICHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (GOpMyJIod WU
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEACIEHHBIN
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no popmysie Herotona-JIeitbHua;

HAXOJIUTh TJIOMIAIHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MATEMATHYECKOM MOJEIMPOBAHMM HA NPUMEDPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemaTe NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($U3NYECKOTO XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHaIU3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3AIIHS 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U 24 1
norapuMUYecKre HepaBeHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara udpposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypenI
1 MHoO3€eCTBO, onepaluy HaJl MHOKECTBAMH 1
1 UX CBOWCTBA.
Huarpammsl Ditniepa-Benna. [Ipumenenue
2 TEOPETUKO-MHOKECTBEHHOTO arnmapara Jjist 1
pelieHus 3a1ay.
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
arnmapara JJid peleHus 3a1ay.
Parmmonansaeie uncna. OOBIKHOBEHHBIC U
4 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE IPOOH
5 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJHbIX 3a7a4
6 [Ipumenenue qpoOei U IPOIEHTOB TSt 1
pelIeHs TPUKIaJAHbIX 3a7a4
5 JleicTBuTeNnbHBIE UKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
8 ApudmeTndeckue oneparuu C 1
JIEUCTBUTEIbHBIMHU YHCIIAMHU.
9 Monyib 1eMCTBUTEIBHOTO YUCIa U €r0 1

CBOMCTBA.
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10

OcHOBHBIE METO/IbI PELLICHUS] YPABHEHUHN U
HEPaBEHCTB C MOYJIEM.

11

12

13

[TpuGnuxEHHbIE BHIYMCIICHUS, IPaBHUIIA
OKpYIJICHUS, IIPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB.

14

OCHOBHBIE METO/IbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB.

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy.

16

17

MHorousieHsbl ¢ LeIbIMU KO3 UITHEHTaMH.

KOpHI/I MHOI'O4JICHAa, HAX0XJICHHUEC 1ICJIbIX
KOpHEeN MHorowieHa. Teopema Buera.
Cxema ['opHepa.

Pemenue cucreM IMHENHBIX ypaBHEHUN

18

Pemenne cucreM TMHENHBIX YpaBHEHUI

19

Marpuiia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
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F€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

[IpuMeHeHue onpenenuTens A peleHus
CHUCTEMBI JINHEWHBIX YPABHEHUI

Pemenue npukiagHbIxX 3a7a4 ¢ HTOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

23

Pemienne npukIiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

25

26

KonTtponsnast pabora: "PanmonanbHbie
ypaBHEHU U HepaBeHCTBa. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus (HYHKIUH.

B3aumuo obparnblie pynkiun. Kommnosumms

byHKIMMA
I'padux GyHKIIMN. DIeMEeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul Qpynkuuu. Hynu ¢pyHkum.
[IpomexyTKkH 3HaK OCTOSTHCTBA

28

29

30

UErHble ¥ HEYETHDBIE PYHKITHH.
[Tepuoanueckue pynkuu. [pomexyTku
MOHOTOHHOCTH (PYHKLIUHU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JPOOHO-
TuHeNHas QyHKIH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
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MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

:‘)J'IGMCHTapHOC HCCICI0OBaHUC U

32 .
MOCTPOCHHE TPAPUKOB ITHX (PYHKIUH

33 CreneHb C 1eIbIM MoKaszaTenaeM. buaom
Hprotona

34 Crenens c 1eJIbIM TTOKa3areneM. bunom
Hsrotona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LEeJIbIM TToKa3aresieM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabota: "Crenennas
¢bynkmus. E€ croiicta u rpaduk"

37 ApudmeTnueckuii KopeHb HaTypaabHOU
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnueckuii KopeHb HaTypaJbHOU
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXaIINX CTETIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
COJIEpXKAIINX CTETICHH U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUIH,
COJIEpXKAIINX CTCTICHH W KOPHU
Uppanmonanbusie ypaBHeHs1. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
YpaBHEHUNU

43 Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

MCTOJbI PCHICHUSA UPppALUOHAIIBHBIX
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ypaBHEHU I

UppanuonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHU I

45 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN

46 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLICHUU
UppaLMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
UPPaLMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
UppaLMOHATIBLHBIX YPaBHEHUN
CaolicTBa U rpauK KOpHsI N-Oi CTENEHU

49 Kak (PyHKIIMH OOpaTHOU CTEINEeHHU C
HaTypaJIbHbIM I10Ka3aTelIeM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHU

50 Kak (PyHKIIMH OOpaTHOU CTEINEHHU C
HaTypaJIbHbIM I1OKa3aTeseM
Konrponbnas pabora: "CpoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHansHbie
ypaBHeHuUs"

59 CreneHsb ¢ palMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CrermneHb ¢ palluOHAIBLHBIM MTOKA3aTeleM U
e€ CBONMCTBA

54 CreneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM U

€€ cBONCTBA
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[TokazarensHas QpyHKIHS, €€ CBOWCTBA U

55 1
rpadguk

56 Hcnonp3oBanue rpaduka QyHKIHH 115 1
peueHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIUN 115 1
pelieHusi ypaBHEHUM
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUss. OCHOBHbBIE

59 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHEHHsI. OCHOBHBIE

60 METO/IBI PEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 Konrponbnas pabora: "[lokazarenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm umncna. CoicTBa jJorapudpma 1

63 Jlorapugm umncna. CoiicTBa jgorapudpma 1

64 Jlorapudm yucna. CoiicTBa orapugpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

66 JlecaTuuHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1

67 [TpeoOpa3oBanue BRIpAKESHHUN, COACPIKAIIIX 1
sorapu@msl

68 [IpeoOpazoBanue BBIpAXKEHUA, COACPIKALINX 1
JorapupMbl

69 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1
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Jorapupmbl

Jlorapudmuueckas GyHKuUA, €€ CBOWCTBA U

70 rpaduk

7 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpadguk

79 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKINUN AT
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHns. OCHOBHbIE

75 METO/Ibl pelIeHus JTorapuGMUIECKUX
yYpaBHEHUHU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/Ibl pelIeHuUs JorapuPMUIECKUX
ypaBHEHUH

77 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
norapu(MUUECKUX YpaBHEHUN

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUN
JOrapupMHUUECKUX ypaBHEHUI

79 KonTponbnas pabdota: "Jlorapupmuueckas
¢byukuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHMCJIOBOI'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTaHI€HC
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YHUCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

82 1
YHICIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHYECKUX 1
(YHKLUI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 oTpeieNIeHUEe TPUTOHOMETPHUICCKIX 1
(GYHKIMH 9UCIOBOTO apryMEeHTa

86 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

92 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIpOKEHU I

03 [IpeobpazoBanue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

96 Perienne TpUroOHOMETPUYECKUX YPAaBHEHHIHA 1

97 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN 1
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98

Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN

100 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHIHA
KonTtponbHas pabora:

101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 [ocjieqoBarTeIbHOCTE. MeTo
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MOCJIeIOBAaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast nmporpeccus

105 I'eomeTpuueckas nporpeccus

106 beckoneuHo yObIBaroI1as reoMeTpryecKas
nporpeccus

107 Cymma O0eckoHEYHO yObIBaroIiei
TeOMETPHUUECKON MTPOTPECCU

108 JIMHENHBIN U DKCIOHEHIMAIIBHBIN POCT.
Yucno e. opmyra CIOKHBIX MPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIMABHBIN POCT.
Yucno e. @opmyra CIOKHBIX MPOLIEHTOB

110 Vcrionp30BaHue IPOTPECCHH ISl PEIICHUS
peabHBIX 3a/1a4 MPHUKIIAJHOTO XapaKTepa

111 KonTtponbHas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

112 HenpepriBHBIC (DYHKIIMHM ¥ MX CBOWCTBA
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Touka pa3pbiBa. ACUMITOTHI TpaduKoB

113 .
byHKIHHA

114 CoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIMIA HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 Metoa HHTEepBaIOB /s peIeHUs
HEPaBEHCTB

119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 115 pereHust 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH 15 pereHust 3a1a4

121 [TepBas 1 BTOpas Npou3BOHbIE PYHKLIUU

122 OnpeaeHeHHUe, T€OMETPUUYECKUM CMBICTT
IIPOU3BOTHON

123 Onpez[eﬂeHHf:, (bu3HUeCKUl CMBICT
IIPOU3BOTHON

124 YpaBHeHUe KacaTebHOU K TpaduKy
byHKIIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduky
byHKIUA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIUN

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI
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[IpounsBoiHas CyMMBI, IPOU3BEACHMUS,

128 y 1
YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI
129 [IpousBoiHASI CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI
130 [Ipon3BoHAS CyMMBI, TPOU3BEICHHUSI, 1
YaCTHOTO ¥ KOMITO3UIIUK (PYHKITHI
131 Bcepoccuiickas mpoBepouHas pabota 1 1
132 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHui: "OyHkun"
134 Wrorosas koHTpoJsibHasA paboTa 1 1
135 Pabora Hazg ommubkamMu
136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3ALIU 1
3HAHHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fl[Sy‘IeHI/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypes:
1 Uro Takoe pynkuusa. CBoicTBa, rpaduk. 1
5 CaolicTBa U3y4yeHHBIX (QYHKIIHI B 1
HIKOJIBHOM KypC€ U MX TpaduKH.
[IpumMeHeHne NpoU3BOIHOM K
3 WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
4 UCCleIoBaHUI0 (PYHKIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 UCCleIoBaHUI0 (PYHKIMHA Ha 1
MOHOTOHHOCTB Y 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOIHOM K
6 WCCIICIOBAHMIO (DYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxnaenue HaubobI1ero u
7 HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON 1
(GYHKIIUM Ha OTpe3Ke
Haxoxxnenne HanOoIbIIero u
8 HAaMMEHBIIETO 3HaYEeHUsI HETIPEPHIBHOM 1
(GhyHKIIMH Ha OTpE3Ke
9 Haxoxxnenne HanOobIIero u 1
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HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

12

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHHe TPOU3BOTHOM TSI
HAXOXKJICHHUS HAMITYYIIIEro PEIICHUs B
MPUKJIAIHBIX 33a4ax.

13

[IpuMeHeHne pOU3BOIHOM IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a7a4ax

14

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

15

16

17

[Ipumenenne nporu3BOIHOM IS
ONPEAEIICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOT0 (GOPMYIION UITH
rpaduxom

Onepanuu Haa QYHKIUAMU.

18

Kommozumus ¢hyakuwmii. [TponsBoHas
CJIOKHOUM (hYHKIIUH.
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Komnozunus Gynkiuii. [IponsBonnas

19 .
CJIOKHOHM (YHKIIUH.

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

99 KonTponbnas pabora: "Uccnenosanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

o5 [TepBooOpazubie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCKnid CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOnuna

29 IIpumeHeHne nHTerpana 1Jis HaX0XACHUS
MJI0IA e TIIIOCKUX PUTyp

30 IIpumeHeHne nHTerpana 1Jisg HaX0XACHUS
00BbEMOB IreOMETPUYECKHX TeT

31 [Ipumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUU

32 [Tpumeps! pemennit quddepeHraIbLHbIX
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YpaBHEHUU

MaremaTudeckoe MOACIUPOBAHUC

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpauKu

38 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

4 OT60p KOpHEI TPUTOHOMETPHUUECKHUX
ypaBHEHUN Pa3HBIMU CITOCOOAMH.

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX
ypaBHEHHUI Pa3HBIMH CIIOCOOAMH.

44 PemreHne TpUroHOMETpUYECKUX
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HEPABEHCTB

Pemenne TPUT'OHOMETPHUYCCKUX

45
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUUECKUX HEPAaBEHCTB

o7 OCHOBHBIE METOABI PELLIEHUS
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HMPPALMOHAIILHBIX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

o8 HppaLMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppalOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
ITOKA3aTENIbHBIX YPABHEHUI
64 I'paduueckue MeTo bl peLeHus
MIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'padnueckue MeToabl pereHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue MeTO bl peLIeHUs
68 MOKa3aTeJIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH
I'padnyueckue MeToabl pemeHus
69 MOKa3aTEebHBIX U JIOTAPU(PMUUECKUX

YpaBHEHUH
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70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,

MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA
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penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpuMeHeHne NPU3HAKOB J1€TUMOCTH
LEJIBIX YnCell

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YnCell

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne TPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LEJIBIX YncelT: anroput™ EBknuaa ns
peleHus 3a1a4 B IeNbIX YUClax

92 KonrtponsHas pabdota: "Teopus memnbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIEAACTBUSA

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI.
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PaBHOCHUIbHEIE CHCTEMBI U CHCTEMBI-
CICACTBUA

95

96

97

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
COBOKYIHOCTEH MppaLMOHATbHbBIX
ypaBHEHUH

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYTIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
ypaBHEHUH

99

100

101

102

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

[IpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaToB

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 0071acTeil HAyKH U peabHOM
YKU3HU, UHTEpIIPETaLUs II0JY4CHHBIX
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pE3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HHU, UHTEPIPETALNS TOTYISHHBIX
pe3yIbTaToB
KonTponbnas pabota: "Cucrembl

104 panMoHATBHBIX, UPPAIIMOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbsHbIe CHCTEMBI C TapamMeTpaMu

108 UppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHaibHbIe CUCTEMBI C
napamMeTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 Jlorapudmudeckue ypaBHeHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C

napameTpamu
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TpuroHomeTpruyeckue HEpaBEHCTBA C
napameTpamu

115

116 TpUroHoMeTpUIECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u ucciaeaoBaHme
117 MaTeMaTUYECKUX MOJIEICH peaabHbIX
CUTYALMI C IOMOUIbIO YPABHEHUH C

napameTpamu

HOCTpoeHI/IC Hn UCCIICIOBAHUC
118 MAaTEMATHYCCKHUX Moz[eneﬁ PCaJIbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIBIO CUCTCEM ypaBHCHI/Iﬁ

C mapameTpaMu

HOCTpoeHI/IC Hn UCCIICIOBAHUC
119 MaTeMaTUYEeCKUX MOJAeIIei PCAIBbHBIX
CI/ITyaI_II/Iﬁ C IIOMOIIIbIO CUCTEM ypaBHeHI/Iﬁ

C rmapamMmeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEeHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHus "

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaru3anvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanus 3Hanuii: "HepaBencrna"

125 [ToBTOpeHue, 06001IEHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHue, 0600mIEeHNE,

126 . | 1
cucremaru3anus 3HaHwii: "HepaBeHcTBa
[ToBTOpEeHue, 0600mIEHNE,

127 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"

[ToBTOpeHme, 06001IEHNE,

128 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

129 cucremarusauus 3HaHuii: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001IEeHNE,

130 cucreMarn3anus 3HaHui: "MIHTerpan u ero 1
npuMeHenue"

131 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

133 [ToBTOpenue, o6o0mEeH e, 1
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa 1 1

135 Hrorosast koHTpopHAs paboTa

136 [ToBTOpeHue, 060061IeHNE, 1
CHCTEMATH3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHSL.
Anre6pa ¥ HavyaJla MaTeMaTUYecKoro aHanausa (B 2 Jactsx), 10 kimace/ Yacts 1:
Mopakosuu A.I'., CemenoB I1.B.; Hacte 2: MopakoBuu A.I'. 1 1pyrue; noju
penakuuein Mopakosuda A.I'., OOIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«0I] MHEMO3HHA»

* MaTteMaruka: anredpa v Hadajia MaTEMaTUYECKOTO aHaIN3a, FTEOMETPHSL.
AnrebOpa u Hadasa MaTeMaTHYeCKOro aHainm3a (B 2 gactsax), 11 kmacce/ Hacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox
penakuueit Mopakosuya A.I'., OO111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«11O1L] MHEMO3HA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Matemaruka (yriayOneHHbll ypoBeHb). Peanuzanuus tpedoBanuit ®1I'OC cpennero oOuiero
oOpa3oBanus : Mmeroanueckoe nocodue ans yuutens / [JI. O. Pocnosa, E. E. Anekceesa, E. B.
bynko]; mox pea. JI. O. Pocnosoii. — M.: ®T'BHY «MHcTUTyT cTpaTeruu pa3BUTHS
obpazoBanus», 2023. — 92 c. : ui.

CwMmenranHoe o0y4eHHe B YCIOBUSIX HU(PPOBOIA TpaHChOopManuu 00pazoBaHus (715 y4eOHBIX
npeameToB «Matemartukay, «Mubopmartukay): meroguueckue pekomenaanuu / Podept U. B.,
[Huxnaduesa T. I11., Kosznos O. A. u ap. ; mox pex. T. 1. Iluxaabuesoii. M.: ®I'BHY
«MHCTUTYT cTpateruu pa3Butus oopazoBanus PAO», 2022. 43 c.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
S-Knace, «HUudoypox», http://www.ege.edu.ru/

AHHOTALIUA
K paboueii mporpamMme nmo MaremaTuke : anredpa ¥ Hadajga MaTEMaTHUYECKOTO
aHajau3a
ypoBeHb oOpa3oBanusa — COO
YPOBEeHb 00yuYeHHsi: YIiIyOJdeHHbIH

HanmenoBanue npeamera/ kypca | Martemaruka : anredpa 1 Hadaja MaTeMaTH4eCKOrO
aHaJIN3a, FEOMETPHUSI

Kiacc 10a,106\ 114,116

KonnuecTtBo yacos O01m1ee yncio yacoB 3a 2 roja ooydenus — 272 yaca: B
10 kmacce — 136 yacoB (4 yaca B Hezenmo0), B 11 kmacce —
136 yacoB (4 yaca B HEJIENIO).

Kparkas xapakrepuctuka kypca | B coorBercTBuM ¢ npunsatoi KoHnenuuei pa3sutus
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MaTeMaTh4ecKoro oopa3oBanus B Poccuiickoit
denepanun, MaTeMaTHYECKOE 00OPa30BaHUE PEIIALT, B
YaCTHOCTH, CJIEIYIOIIHNE KIIFOUEBbIE 3a/1a4u: —
«IPEIOCTABIIATh KaXKA0MY 00yJaromemMycs
BO3MOXXHOCTh JIOCTHKEHHUSI YPOBHSI MAaTEMaTUYECKUX
3HaHUH, HEOOXOIMMOTO /IS TabHEHIIeH yCIeHON
JKU3HU B 00LIeCTBE»; — «00ecneunBaTh HEOOX0IUMOe
CTpaHE YMCJIO BBITYCKHUKOB, MaTeMaTH4eCKas
MOJITOTOBKA KOTOPBIX AOCTATOYHA ISl IIPOIOJIKEHUS
00pa30oBaHMs B pa3IMYHbIX HANIPABICHUSX U JUIS
MPAKTUYECKON AESITeIbHOCTH, BKIIIOYas MpPEenoiaBaHue
MaTeMaTUKH, MATEMaTU4YECKUE UCCIIEI0BaHus, padoTy B
cdepe nHPOPMALIMOHHBIX TEXHOJIOTUHN U JIp.»; — «B
OCHOBHOM 001I11eM U CpeZHeM 0011eM 00pa3oBaHUH
HEO0OXO0IUMO MPEAYCMOTPETH MOATOTOBKY
00y4aroluXcsi B COOTBETCTBUHU € UX 3aIIPOCAMHU K
YPOBHIO MOJATOTOBKH B c(hepe MaTeMaTu4ecKoro
00pazoBaHUN.

COOTBETCTBEHHO, BBIAEIISAIOTCS TPU HAIIPaBJICHUS
TpeOoBaHU K pe3ybTaTaM MaTEMaTHUYECKOTO
obOpazoBanus: 1) NpakTUKO-OPUEHTUPOBAHHOE
MaTeMaThuieckoe o0pa3oBaHue (MaTeMaTuka Jis
JKWU3HM); 2) MaTeMaTUKa JIJIsl UCIIOJIb30BAHUS B
npodeccun; 348 3) TBOpUECKOE HAMpaBIICHHUE, HA
KOTOPOE HaIlEJIEHBI TE 00yUJaIOInecs, KOTOPbIC
IUTAHUPYIOT 3aHUMAThCS TBOPUECKOM U
MCCIIEI0BATENIbCKOM paboTOM B 00JIaCTU MaTEMATHUKH,
(bu3HUKY, SKOHOMUKH U JPYTUX 00IacTAX. DTH
HaIlpaBJICHUS PEAU3YIOTCS B IBYX OJIOKaxX TpeOOBaHUMN
K pe3yJabTaTaM MaTeMaTH4eckoro 00pa3oBaHusl.

Ha yrny6nennom ypoBHe: — BeimyckHuk Hayuutcst B 10—
11-m knmaccax: Uisl yCHEIIHOTO MPOA0KEHUS
00pa30oBaHMs MO CHEUATBHOCTSIM, CBI3aHHBIM C
MPUKJIAIHBIM UCIIOJI30BaHUEM MaTeMaTUKH. —
BbIyCKHMK MOTYyYUT BO3MOXKHOCTh HayuyuThes B 10-11-
M KJ1accax: JJisi 00ecre4eHus: BO3MOKHOCTH YCIEIIHOTO
MIPOJOJKEHUSI 00pa30BaHUs 1O CHEIUAIBHOCTSIM,
CBSI3aHHBIM C OCYIIECTBICHUEM HAyYHOU U
HCCIJIEIOBATENBCKOM 1eATEIbHOCTH B 001acTH
MaTEMaTHKU M CMEKHBIX HaYK.

OO6pa3zoBaTeabHbIE TEXHOJIOTHH,
UCIIONIb3yeMbIe B 00yUeHUHU

TexHomorust mpoo6JIeMHOT0 00yUYEHUS,

TexHonorust popMUpPOBaHUS YHUBEPCATBHBIX YUCOHBIX
JIenCcTBHI

TexXHOMOTHsI OIEHKU JOCTHKCHUS TIIAaHUPYEMbIX
00pa3oBaTeNbHBIX PE3yIbTATOB

TexHoMOrHs pa3BUTHSL KPUTHIECKOTO MBIIUICHUS
OOy4eHre B COTPYIHUYESCTBE: KOMAH IHAS U TPYIIIOBas
pabota

Metoab! 1 HopMBI

Mertoapl: cOBEeCHBIE, HATTIAAHbBIE, TPAKTUYECKHE,
METO]I IPOOJIEMHOr0 00YUEeHHUS.
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®opmbl: (hpoHTaIbHAS, TPYNNOBAsl, MHANBUAYAIbHAS

Crpykrypa Kypca Anrebpa , Hauajga MaTEMaTUYECKOTO aHAJN3a.
DOopMBI IPOMEKYTOUHON HroroBast KOHTpoJIbHAs paboTa

aTTecTaluu

YueOHHuK A.I'' Mopnkosuy, I1.B.CemenoB. Anrebpa n Hauana

MareMaruyeckoro ananusa 10, AnreOpa u Hayana
MaTemMarnueckoro ananusa 11,9actul, 2, yrmyOneHHbIN
YPOBEHb.

JI.C.Atanacss. ['eomerpust 10-11.

DnexTponHbie oOpazoBatenbuble | «SIKmacey, «Mudoypok», http://www.ege.edu.ru/
pecypehl

KOHTPOJIBHO UBMEPUTEJIbBHBIE MATEPUAJIbBI
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b9

1.2.2.2. Hroroeas KOHTpoIbHas pabora mo Kypcy «Aiarebpa m Hagaaa
MaTeMaTHIecKOro aHaIH3a. YIray0/aeHHbIH ypoBeHEby». 10 Kiacc

Bapuanm 1

- 7 ) Omeem:
0 A) HafiguTe 3Ha9€HHE BEIPAKEHHA 36" -6° . E—

¢ b) HaiiguTe 3Ha9eHHE BHIPAKEHHA Omeem:

(421 +25%)-4fL.21-25%)

o A) Pewuume 3ada4y: Omsem:
buner Ha mnpoe3g B aBrodbyce croHT 50 p. CryzeHTaMm
NPeIOCTABIASTCA CKHIKA Ha OHIET 1A mpoe3da B aBTodOvce

B pasmepe 40%. Ckoapko pyOaeH CTOHT OHJIET Ha aBTOOYC

A CTYAEeHTOB?

® B) Pewime zadaqy: Omsem:
3aBoa BEIITYCKaeT 20 000 JeTaTed B roa.
VcopepieHCTBOBaHHE 00OPYIOBAHHA MO3BOMIHT YBEJIHIHBATEH
KOTHYEeCTBO BBITVCKaeMBIX Jetaned Ha 20% exerogHo

B TedeHHe Tpex jeT. CKOIBKO JeTaneH OVAET BHIIVCKAaTh

3aBoj gepes 3 roza’?

o A) Bermcmre 8795 Omeem:
e B) HaiiguTe 3HaYeHHe BRIpaKeHHS log, .. +/11-log 05 Omeem:

© A) OnpeeanTe. SBIA€TCH JH YHCIO 2 KOPHEM MHOTOWIeHa  Omsem:
P ) =x°—2x%+ 2 —-15x+3.

Pewernue:

e b) Hafimzure O0CTaTOK OT JeI€HHA MHOTOWIeHA Omeem:
—9x° + 21x% — 10x Ha AByWIeH —3x + 2.
Peluernue:

o A) Vopoctute Bripazenne 0.5tg” a(l+cos2a). Omeem: __

Peluerue:
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10.

6

e b) VopoctuTe Bripaxkerne (1—cos4a) -
cos’(2a + ?)

Peweriue:

o A) Pemmure ypaBHeHHe /28— x—4=0.

¢ B) Permmre ypasHeHHe \5—x+3=x.

0 A) CKoIBKO KOpHEH HMeeT ypaBHeHHe lg” x—8lgx+7=07
¢ b) PemmTe ypasHeHHe logl(x4 +1)—log 5 2x* +4=0.

© A) PemmTe ypaBHeHHE «/5 cos(2r+x)=1.

37

e §F) Hafinzure KOpeHP VpaBHEHHA Siﬂﬂ"\j; =08

2

3
OPHHEALISKAITHA OTPE3KY [;r; —X:I
0 A) BepHO 1H YTBEepAIEHHE. ONPEAETHTETs MAaTPHIIEI

P 55
[ ] ABIAETCH OTPHIATEIBHEIM THCIOM?

-3—4
Pewernue:
. |7Tx=3y=-8,
¢ b) Pemmre cHCTEMY YPaBHEHHI <| sS4y, HCHOTBIYA
OIIpedeTHTEb.
Pewernue:

0 A) Pewume 3a0a4y:

OTHoOmeHHe MAcCHl OJIOBA H HHKE/IA B NEPBOM CILIABE PABHO
5 :4. aBoBropoM — 1 : 8. H3 aBYyX 3THX CIUIaBOB HYAKHO
NOJIVIHTE 10 KI HOBOTO CIUIAaBAa C PABHEIM COIEpKaHHEM
o10oBa H HHKed. CKOTBKO KHJIOIPaMMOB II€PBOTO CILIABa
HY/AHO B3ATH J71% NOTYy9€HHA HOBOTO CILIaBa’

® B) Pewime 2adayy:

B mnexapHIO 3a IJ€Hb IUIAHHPYeTCA / JOCTABOK MVKH H
caxapHoro mecka. CToHMOCTE OZHOH JOCTAaBKH MVKH
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Omeem:

Omsem:
Omesem:
Omeem:

Omesem:

Omesem:

Omesem:

Omeem:

Omeem:

Omeem:

Omeem:



11.

13.

14.

coctasiger 2000 p., a OOHOH JOCTABKH CAaXapHOro MecKa —
4000 p. CKOIBKO [JOCTABOK CaXxapHOTO IIeCKa MOXKHO
IJIAHHPOBATh HA OJHH JA€Hb. €C/IH PacXodbl Ha JOCTABKY MYKH
H CaxapHOro Mecka He JO/DKHEI npeBrmmars 22 000 p.?

o A) CpaerHTe log £6.02 H log £6.2.

e b) Mexay KakuMH JBYMA NOCIEIOBATEILHBIMH LIETBIMH
YHCIAMH HaxoauTcs gucio logrs 2?2
o A) Pemmre HepaBeHCTBO (Sx—2)(x +4) = 0.

,’ 2
¢ B) PemmTe HepaBeHCTBO ':H'* <0.

- . 1
0 A) CKoIBKO KOpHEH HMEeeT ypaBHeHHe 2° = = ?
x+2

Peweriue:

¢ B) PemmTe ypasHeHHe sinx = x° + 2.

Pewerue:

o A) Kakue H3 JaHHBIX VIBEPAKICHHH SBITOTCH BEPHBIMH
ana QyHKUHH f(x)=sm(2x-—-';£)?

a) PYHKUHA He ABIA€TCA HH 9€THOH. HH HEYeTHOH.

6) O6macTei0 omnpeneneHHA QVHKUHH ABIAETCA IPOMEKYTOK
[-1:1].

B) O61acTE0 3HAYeHHH OQYHKIUHH SBISETCE MPOMEXKYVTOK
[-1:1].

r) $YHKIIHA HE HMEET S3KCTPEMYMOB.

e b) Kakue M3 JaHHEIX VIBEpPXICHHH ABIAIOTCA BEPHBIMH

x' =25 P
x(x-5)

ans GyEKUHH f(x)=

a) ®YHKUHA ABIAETCA T€THOH.

©) ©yHKIHA HMeeT 2 ACHMITTOTEL

B) ®VHKIHA HMeeT 2 TOUKH pa3peIBa.
r) f(x) < 0 Ha MHOKecTBe R .

1) PYHKIHA He HMeeT IKCTPEMYMOB.
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Omsem:

Omesem:

Omeem:
Omeem:

Omeem:

Omeem:

Omeem:

Omsem:



15.

[

© A) Haiigute 00;1acTh onpefenesHus QyEKuHH f(x) =

x>=25
Jx-6'

e b) CKOMBKO NEIBIX 3HAYEHHH NPHHALICAHT O0JIacTH

ompeaeneHHs QYHKIHH f(x)=log, (54—6x")?

1
© A) Hafiaute 3Ha9eHHE BEIPAKEHHT 5°-257

b HafizuTe
(—4f1.69 —49%)(-3f1.69 +49%)

0 A) Pewume 3ada4y:

Bapuanm 2

s

3HAYICHHE BEIPAKCHHA

buner BHa Bxoa B mapk croHt 120 p. IlxomsHHKAM

NPEeIOCTARIASTCA CKHMIKA Ha BXOX B Iapk B pasMepe 60%.

Cxomeko pyosaer
IS IIKOJIBHHKOB?

® b) Pewmime zadayy:
3aBox BEITYCKAeT

CTOHT

OHIeT

30 000
VcoBepleHCTBOBAHHE 00OPVAOBAHHA MO3BOIHT YBE/IHYHBATH

Ha BXO0O B IIapK

aeTateH B TOX.

KOJHYeCTBO BBINVCKaeMEBIX Jetaned Ha 10% exerogro

B TedeHHe Tpex Jjer. CKOmpKO Zeranedl OyAeT BEITYCKAaTh

3aBoz 1epes 4 roga?

o A) Bermcmre 675

¢ B) Haitue 3HaverHe BrpakeHnt log, , Vi3 -log - 0.4.

© A) OnpeaemmTe. ABIA€TCH JTH YHCIO 3 KOPHEM MHOTOWIEHA
P =X -4+ Tx2+11x —15.

Peweriue:

e b) Hadgure

OCTaTOK

oT

—8x% + 14x% + 3x Ha gByuaaen —4x+ 1.

Pewenue:

JeJI€HHA  MHOIOWICHAa

o A) VopocrrTe Beipakerne 0.5ctg” a(l—cos2a).

Pewerue:
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Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omeem:

Omesem:

Omeem:

Omeem:



10.

3
® b) VnpocTaTe BEIpaKeHHE (1+cosda).

; T
smz(T’ +2a)

=~

Peuerue:

© A) Pemmmure ypaBHenHe 32— x-5=0.

¢ B) Penmre ypasrenue fl4—x+2=x.

0 A) CKoIBKO KOpHEH HMeeT YpaBHeHHe lg’ x—4lgx—-5=07
¢ b) Penmite ypaBHeHHe log Jﬁ\]—x: +21 —logn(x4 +1)=0.

© A) Pemmure ypaBHeHHe 2 sin{r—x)=1.

e b) Hajfiqute KOpeHP VPaBHEHHA cos(m/.?) =sin§,
: T
TIPHHALIEKAITHA OTPE3KY [—7; —,)—:l.

0 A) BepHo IH VIBEpAKICHHE. ONpEJEIHTENs MAaTPHIEI

-1-2
[6 g ABIAETCA MOJMOKHTEILHEIM THCIOM?

Peiuerue:

e B) Pemmre cuCTeMy YpaBHEHHH { S HCIIOTB3 VA
—bx+Ty=—4

OIlpeIeTHTENb.

Pewernue:

© A) Pewnime 3a0a4y:

OTHomeHHe MAacChl cepeOpa H MeIH B IIEPBOM CILIABE PABHO
4 : 7, aBo BTOpoM — 5 : 6. 3 ABYX 3THX CILIaBOB HYAKHO
noayaHTs 10 Kr HOBOTO CIUIABA C PaBHEIM COJAEpKAHHEM
cepedpa uH MeaH. CKOJBKO KHIOTPAaMMOB BTOpPOrO CILIABa
HV/KHO B3ATh I NOTYIEHHA HOBOTO CILIaBa’

® B) Pewime 3adavy:

B odHCHVIO CTOJOBYK 33 J€Hb IUTaHHpPYeTcH 9 IJOCTaBOK
oBomeH H (QpykToB. CTOHMOCTH OZHOH JOCTABKH OBOIIEH
coctarnger 3000 p.. a ogHOH JocTaBkH ¢pykToB — 5000 p.
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Omeem:

Omeem:
Omeem:
Omsem:

Omsem:

Omeem:

Omeem:

Omeem:

Omeem:

Omesem:

Omeem:



11.

13.

14.

15.

CKOMBKO JOCTaBOK QPYKTOB MOXKHO IUIAaHHPOBaTh Ha OJHH

IeHb, ©COH pPacXoAsl Ha JOCTaBKY OBomeH H (PYKTOBR He

Io/pKHEI npeBsnmuats 33 000 p.?

© A) CpaBHHTE log 7.9 H log 7.09. Omesem:

e b) Mexay KakHMH IBYMA IOCTAEIOBATeIBHBIMH LEIBIMH Omeem:
THCIAMHE HaXOZHTCH 9HCIo logas 77
© A) Pemmre HepaBeHCTBO (2x + 1)(x —6) = 0. Omsem:

Jx-5 Omeem: ___
¢ b) Penmmte HepaBeHCTBO —— 2 0.

o A) CKOTBKO KOpHel HMeeT ypaBHeHHe 3* =4/x+3? Omsem:
Pewernue:
¢ B) Pemmte ypaBHeHHe cosx =x°+ 1. Omeem:
Pewenue:

o A) Kakue H3 JaHHBIX VTBepAICHH ABITIOTCA BEPHEIMH L1 Omeem:
byEKIHE f(X)= cos(3x—%) ?

a) PYHKUHA ZBIAETCA TETHOH.

6) O6nacTeio onpeaeneHHd QYVHKIHHE FRIAETCA MHOKECTBO R .

B) OOmacTe0 3HA4YeHHH QVHKIHH SBISETCA MNPOMEXYTOK

[-1: 1]

r) PYHKIIHA He HMEET 3KCTPEMYMOB.

e b) Kakue H3 JaHHBIX VTBEDAJCHHH SABIAIOTCA BEPHBIMH Omeem.

16-x" ,

g QyHKIHEE f(x) = B

a) PYHKUHA He ABNIETCA HH YETHOH. HH HEUETHOH.
0) DyHKIHA HMeeT 2 aCHMIITOTEL.

B) PyHKIIHT HMeeT 2 TOUKH PasprIBa.

r)f(x) = 0 ua MHOXKecTBe R .

1) PYHKITHSI HMEET 3KCTPEMYMEL

© A) HalinuTe 001acTh ONpefeleHHs QVHKIHH f(x)= X —15 ! Omeem:
_"—.

o b) CKOTBKO DIeNTEIX 3HAaUYeHHH MIPHHALISKHT OOIacTH Omeem:

onpegeneHHs QyHKIHH f(x)=log,(16—4x")7
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Taén. 5. Omeemsl K 200aHNAM KOHMMPOASHON padomsl

Bapuanwm 1
Homep 3adanua
Jadarue A 3adanue b

1 6 -39

2 30 p. 34 560 met.

3 648 0.5

4 He senaercs 3x? —S5x

5 sin’o 12

6 12 4

7 2 KopHA -1; 1

8 :I:% + 2Zmn, nek 4

9 Hegepro (1; 5)
10 14 T He bomee 3 mocTaBOK
11 log £ 6.02 < log 6.2 1<logs2<=2
12 (oo —4] [0, 4 +c) [-2:3)
13 1 xopeHs Kopre# HeT
14 a. B 0.1

15 (6, +) 5

Homep 3adanus Bapuarm 2
3adarue A 3adarue b

1 3 =5.7

2 48 p. 43 923 get.
3 726 0.5

4 Arnaerca 2 3x

3 cos’at 6

6 7 5

7 2 KOpHA —-2;2

& {—1}”-%—“,"52 0

"
(—1)" 1 + mn, nel

9 Bepro (3:2)

10 5ET He Gomes 4 gocTaBOK
11 log 7.9 = log 7,09 2<logas7<3
12 [0.5: 6] [5:+)

13 2 KOpHA 0

14 0. B a b

15 (7:+aco) 3
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