


MHNOACHUTEJBbHASA 3AIINCKA

YuebubIll Kypc «AnreOpa ¥ Havasa MaTEMaTHYECKOTO aHANIN3a» SIBISETCS OJHUM U3
HauboJiee 3HAYMMBIX B MPOrpaMMe CpPEeaHero o0mero oOpa3oBaHWs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH oO0ecredynBaeT WHCTPYMEHTAIbHYI0 0a3y [yl H3y4YeHHs BCEX €CTeCTBEHHO-
HAYYHBIX KYypCOB, a C APYrod CTOpOHBI, (popMupyer jJorudeckoe M abCTPaKTHOE MBIIIJICHHE
o0yJaromuxcss Ha YpPOBHE, HEOOXOOUMOM Il OCBO€HHMs HH(GOPMATHKH, OOIIECTBO3HAHMS,
UCTOPHH, CIIOBECHOCTH U Jpyrux JUCIMIUIMH. B pamkax paHHOro ydeOGHOro Kypca
ofyyaromuecsi OBJQACBAIOT YHHUBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(bopMyHUpyeT CBOU TOCTIIKEHUSI B MAaTEMaTHYECKOU hopme.

YuebubIll Kypc airedOpel U HadaJl MaTeMaTHUYECKOTO aHAIM3a 3aKJIQJAbIBAET OCHOBY IS
YCIEIIHOTO OBJIAJEHHUs 3aKOHaMu (U3UKH, XHUMHH, OHOJIOTMH, TOHHUMAHHS OCHOBHBIX
TEHICHLUUH pPa3BUTHS SKOHOMUKUA W OOLIECTBEHHOH JKU3HH, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBbIX HU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJNb30BATh HX [JIsI
nanmpHeimero oOpa3oBaHWST W B TOBCEAHEBHOW Jkm3HU. B TO ke Bpems oBianeHue
aOCTPaKTHBIMU U JIOTHYECKU CTPOIMMH KOHCTPYKLHSMHU aireOpbl 1 MaTEMaTUYECKOTO aHAJH3a
pa3BHBaET yMEHHE HAXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JOKAa3bIBaTh
yTBEP KAEHHsI C TIOMOLIBIO WHAYKLUH U PACCY)KAATh OENyKTUBHO, UCIOJb30BaTh 0000IIEHHE U
KOHKpeTH3alui, abCTparipoBaHWE W AaHAJOTHIO, (OPMHUPYET KPEaTUBHOE M KPUTUYECKOE
MBILLJICHHUE.

B xome m3ydenus yueOHOro kypca «Anrebpa W Hadaja MaTEeMaTHYECKOTO aHAIIH3a»
oOy4aromuecs: TMOJy4arOT HOBBIH ONBIT PEIIeHUs] NPUKIATHBIX 337a4, CaMOCTOSITEBHOTO
MOCTPOEHHSI MAaTeMaTUYeCKUX MOJENEH peajbHbIX CUTYaLUil, WHTEPIpeTalHy MOJy4eHHBIX
peLIeHu i, 3HAKOMSITCSL ¢ MPUMEPaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTeH B MPUPOAE, HayKe U
HCKYCCTBE, C BbITAOIIMMUCS MaTEMATUYECKMMH OTKPBITHSIMH U UX aBTOPAMH.

VueOHbIli Kypc oO0NamaeT 3HAYUTENbHBIM BOCHHTATEJIbHBIM TMOTEHLHAIOM, KOTOPBIH
peanm3yeTcst Kak depe3 y4eOHBIH Marepual, CrocOOCTBYIOIUN (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk MW depe3 cneuuduky y4eOHOH  nesiTenbHOCTH, Tpedyromei
NPOJO/UKUTEIbHON  KOHLEHTPAllMd BHUMAHUS, CAMOCTOSITENIbHOCTH, AKKypPaTHOCTH |
OTBETCTBEHHOCTH 32 TIOJyUeHHBIH Pe3yJIbTar.

B ocHoBe merommkm oOydeHust anrebpe M HadajsaM MaTEMAaTHYECKOrO aHAJIHM3a JIEXKUT
NesITeIbHOCTHBIN MPUHITUAT O0yYEHHUSI.

B crpykrype yuebHoro kypca « Anredpa 1 Hadaja MaTeMaTHYECKOTO aHAJIN3ay» BBIJEIEHbBI
CNIENYIOLINe COMepKATENIbHO-MEeTOqUUeCKe JUHUM: «Yucna ¥ BeIMHCICHUs», «DYHKIMH U
rpadukny, «YpaBHEHUsI U HEpaBEHCTBay, «Havanma MaTeMaTHUECKOro aHaan3ay, « MHOXKecTBa
Joruka». Bce OCHOBHBIE COAEpKATEIBHO-METOANYECKUE JIMHUM H3YYalOTCsS HAa TMPOTSIKEHUH
OBYX JIeT oOy4eHUs Ha YPOBHE CpeaHero oOimero oOpa3oBaHUs, €CTECTBEHHO AOMOJHSS IPyT
Apyra M TMOCTENEHHO HACHIINASCh HOBBIMH TeMaMHu M pas3nenamu. JlaHHbili y4eOHbIH Kypc
SIBJISIETCS. MHTErPATHBHBIM, TMOCKOJIbKY oOObenuHsier B ce0e COAep)KaHWe HECKOJbKHX
MaTeMaTU4YeCKUX MUCLMIUIMH, TaKUX Kak ajareOpa, TPUTOHOMETPHsSI, MaTeMaTHYECKHI aHaJIH3,
TEOpUS MHOKECTB, MaTeMaTHueckas Jormka u npyrue. Ilo mepe Toro kak oOyuarommecs
OBJIAZICBAIOT BCE OoJiee IMMPOKAM MATEMATHUECKHUM ammapaTtoM, Yy HHUX IOCIEA0BATEIbHO
dopMupyeTcss U COBEPLICHCTBYETCS YMEHHE CTPOHWTh MAaTeMAaTUYECKYI0 MOJETb PEabHOM
CUTYyaLlH, TPUMEHSTh 3HAHUS, MOJYyYCHHbIe TMPU H3yYeHUH yueOHOro Kypca, AJsl PeLIeHHUs
CaMOCTOATENBHO CPOPMYJIMPOBAHHOH MATEMAaTHUECKON 3adadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CopmepxatenbHO-MeToAMYEeCKass  JUHUS  «YUucna W BBIUKCICHUS»  3aBEpIIAET
(dbopMHpOBaHIEe HABLIKOB HCIIOJB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe ObLJIO HAavaTo Ha
ypOBHE OCHOBHOTO 00imero oOpasoBanus. Ha ypoBHe cpeanero obmero oOpasoBanusi ocoboe
BHUMaHUE yaemsieTcsi (OPMHUPOBAHUIO HABBIKOB PAI[MOHATBHBIX BBIYUCIICHUH, BKITIOYAOIINX B
ceOs MCTIOJIb30BAaHNE PA3TUYHBIX (OPM 3AMUCH YHCIIA, YMEHHE AeNiaTh MPUKUAKY, BBITIOJHITH
npuOIMKEHHbIE BBIYMCIICHUS, OLICHUBATh YHCIIOBBIE BBIPAKEHUS, padOTaTh ¢ MATEMATHIECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYArOIIMMCS MHOKECTBA HATYPAJbHBIX, LIEJBIX, PAIIHOHAIBHBIX W
NEHUCTBUTENIbHBIX YMCEN JOTOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX HMCeI. B Kakmom u3 3THX
MHO’KECTB PACCMATPUBAIOTCSI CBOWCTBEHHBIE €My Crieln(UIeCKUe 3aa4u 1 ONePalin. TeJICHIe
HAIEJIO, OMNEPHPOBAHME OCTATKAMH HA MHOXECTBE [EJbIX 4YHCeNI, OCOOble CBOWCTBA
PAIMOHATIBHBIX U UPPALMOHATIBHBIX YHCEN, apu(METHUECKUE OMepaliy, a TaKKe W3BJICHCHUE
KOpPHS  HATypajbHOW CTENMeHW Ha  MHOXKECTBE KOMIUIEKCHBIX  umcen.  biaromaps
MOC/IEOBATEIbHOMY ~ PACIHIUPEHHI0 KpPyra HUCHOJNB3YEMbIX YHUCET W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHS IJIs1 PEIIESHUs Pa3IMIHBIX 3a7a4 GOPMHUPYETCs MPENCTaBICHIE
O eIWHCTBE MAaTEeMAaTHKH KaK HAYKU U €€ POJIH B MOCTPOSHUH MOJAEJIEH peabHOrO MUPA, IIHPOKO
UCTIOJIb3YIOTCST 0000IIEHNE H KOHKPETH3ALHS.

Jlunust « YpaBHEHHsI W HEPABEHCTBA» PeaM3yeTCs Ha MPOTSHKEHHH BCero oOydeHUs Ha
ypoBHE cpenHero ooOmero oOpa3oBaHUs, TOCKOJBKY B KaxaoMm pasgene IIporpamMmbl
NPEAyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a7ad. B pesynbraTe oOy4aromuecsi OBIaIeBAIOT
Pa3JMYHBIMU  METOJAaMHU pELIEHHUs PalUOHANBHBIX, HWPPALHUOHAIBLHBIX, TMOKA3aTEIbHBIX,
Jorapu(pMUYeCKUX U TPUTOHOMETPUYECKUX YPABHEHHIA, HEPABEHCTB U CHCTEM, a TaKXKe 3a/ad,
conmepkamux mnapamerpel. llonydeHHBIE YMEHUS HIMPOKO HCIONB3YIOTCS MPH UCCICTOBAHUU
(GYHKIUI C TOMOIIBIO TPOU3BOIHOMN, MPH PEIISHUH MPUKIATHBIX 3a/1a4 U 337a4 Ha HAXOXKICHHE
HauOOJBIINX U HAMMEHBINUX 3HaYeHUi QyHKuu. JlaHHas comep:KkaTesbHas IMHUS BKJIIOYAET B
cebs1 Takke (popMHpOBaHHWE YMEHUH BBIOJNHATH pacuérel mo (opmynaMm, mpeoOpa3oBaHUs
PAIMOHATBHBIX, UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKXKE BBIPAKEHUH,
colepKaluX CTeMmeHu | Jjorapudmbl. biaromapss u3ydeHHIO anreOpandeckoro marepuaa
MPOUCXOAUT JajibHEHINee pa3BUTHE ANTOPUTMHYECKOrO ©  aOCTPAKTHOTO  MBIILICHUS
obyuaromuxcst, GOPMHUPYIOTCS HABBIKUA NEAYKTHBHBIX PACCYKACHUMN, paOOThl ¢ CUMBOJIbHBIMU
dbopmamu, MpencTaBIeHHs] 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npennaraet 3 ekTHBHbIE HHCTPYMEHTHI [Tl PELISHHUs] TPAKTUYECKUX U €CTeCTBEHHO-
HAYYHBIX 33/1a4, HATJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK sSI3bIKA HAYKH.

ConepxatenbHO-MeToanueckass TuHUsT «DyHKIUN U TpadUKm» TECHO MEPEIUIeTaeTCsl C
OPYTUMH  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOJBKY B KAaKOM-TO  CMBICIE  3a/aéT
MOC/IEAOBATEIPHOCTh ~ U3y4UeHUsl  MaTepuaja. M3ydeHHWe  CTENeHHOW, MOKa3aTelbHOM,
norapuMUUeCKON 1 TPUTOHOMETPUYIECKUX (PYHKINH, X CBOMCTB U TpahuKOB, UCTOJIb30BAHUE
GYHKOUR AN pelneHus 3afad U3 APYrux y4deOHBbIX MPEeIMETOB M PEANbHOH KU3HU TECHO
CBSI3aHO KaK ¢ MaTEMAaTHYECKHM aHAJIM30M, TaK M C PEeIIEHUEM ypaBHEHHUH u HepaBeHCTB. [lpu
sToM OO0JbIIOE BHUMAHHE yhaesiercss (GOPMHUPOBAHMIO YMEHHUsS BbIpakaTb (opMmyniaMu
3aBUCUMOCTH MEXAY PA3IMYHBIMU BEJTMYMHAMU, UCCIIEAOBATH MOJy4YeHHbIe (PYHKIHH, CTPOUTH
ux rpadpuku. Martepman 3TOW COAEpKATENIbLHOW JIMHWHM HALEJNeH HA Pa3BUTHE YMEHUH U
HABBIKOB, TMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXAY BEJIUYMHAMU B Pa3audHON (popme:
AQHAIUTUYECKOH, Tpadudeckoii U cjoBecHOH. Ero m3ydeHue CrnocoOCTBYET pPasBUTHIO
ANTOPUTMUYECKOTO  MBIIJICHUs, CIOCOOHOCTH K OOOOINEHMIO W KOHKPETH3alWH,
HCIIOJIb30BAHUIO AHAJIOTHI.



ConepxarenbHas nuHus «Hagana maremMaTndeckoro aHajau3a» MO3BOJISIET CYILECTBEHHO
PACUIMPUTD KPYr KaK MAaTEMAaTHYECKHUX, TAK U MPHUKIAAHBIX 3a7a4, TOCTYIMHBIX 00yJaroIUMCs,
TaK KaK y HUX IMOSIBJSIETCS BO3SMOXKHOCTD CTPOHTD IpaUKU CIOKHBIX (PYHKIUHA, ONPEaeNsaTh uxX
HanOOJIbIINE U HAUMEHBINNE 3HAUEHUs], BBIUUCIATE TUIOAaAn GUTyp U OOBEMBI TN, HAXOIUTh
CKOPOCTM U YCKOpeHMsI mpoleccoB. JlaHHas copep:kaTenbHas JUHUS OTKPbIBAa€T HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUs MaTeMaTHUYeCKUX MOJeNell peajbHbIX CHUTyaluid, [O3BOJISET
HaxXOAWTb Haujydlllee pelleHHe B NPUKIAJHBIX, B TOM YHUCJE COLHUAIbHO-3KOHOMUYECKUX,
3amadax. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOTO aHajHM3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (POPMANBHO-JOTMYECKOTO M KPEaTUBHOTO MBIILICHHs, (POPMHUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMATHKH B HayKe, TEXHUKE U UCKyccTBe. OOyuarommecs
Y3HAIOT O BBIJAIOLIUXCS pe3ysbTaTax, MOJyUYEeHHBIX B XOJle Pa3BUTHUA MaTeMaTUKU KaK HayKH, U
00 ux aBTOpAx.

CopepxatenpHO-MeTOAMYECKasT JHHUA «MHOXeCTBA M JIOTHKa» BKIIOYaeT B celds
SJIEMEHTBl TEOpPUHM MHOXKECTB M MaTeMaTU4decKoill JIOruMKu. TeopeTuKo-MHOXKECTBEHHbIE
NPEACTABICHNUSI MPOHU3bIBAIOT BECh KypC LIKOJBHOW MaTeMaTUKU W MpeiararoT Haubosee
YHHUBEPCAJIBHBINA SI3bIK, OOBENUHSIOMIMIA BCE pa3felibl MaTEeMATHKH M €€ MPHJIOKEHHUH, OHH
CBS3BIBAIOT pa3Hble MaTeMaTH4eCKUe TUCLUIUIMHBI U UX NPUIIOKeHUs B eanHoe 1enoe. [Toatomy
BAXXHO JaTh BO3MOXHOCTh OOy4aromeMycss IOHHUMAThb TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOII MaTeMaTHKM U MCIIOJb30BaTh €ro AN BbIpaXX€HWs CBOUX Mblcneid. [pyrum
B)XHBIM MPU3HAKOM MaTE€MaTHKU KaK HayKH CJelyeT MPU3HAThb CBONMCTBEHHYIO €l CTPOTOCTb
0o0OCHOBaHMI M CIENOBAaHHWE ONPENENEHHBIM IPaBHJIAaM TIOCTPOCHHUS  JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTAaMH MaTeMaTHYeCKOH JIOTHMKH CIIOCOOCTBYET Pa3BHUTHIO JIOTUYECKOTO
MBILUIEHUs] O0YYarOLINXCsl, TO3BOJSIET UM CTPOHUTH CBOM PACCY)KIACHHS Ha OCHOBE JIOTMYECKHX
npaBuiI, GOPMHUPYET HABBIKA KPUTUIECKOTO MBIIIJICHHUSI.

B yueOHOM kypce «Anrebpa M Ha4dala MaTEeMAaTUYECKOTO AHAIN3a» TNPUCYTCTBYIOT
OCHOBBl ~ MaTE€MAaTHYECKOTO  MOJACIHMPOBAHHUS,  KOTOpbIE  MpPHU3BaHBI  CHOCOOCTBOBATH
(OpPMHUPOBAHHIO HABLIKOB MOCTPOEHHS] MOJEJIEH peaNbHbIX CHTyalUH, HCCIEJOBAHUS 3THUX
MozeNell C TOMOIUBIO ammapara aiareOppl M MaTeMaTU4YeCKOro AaHaiu3a, WHTEPIpEeTanuu
MOJIyYEHHBIX PE3yJbTaToB. Takue 3alaHus BIUIETEHbl B KaXAbIH U3 pa3[eNoB IMPOrpaMMBbI,
MIOCKOJIBKY BECh MaTepuas yueOHOTro Kypca LIUPOKO HCIOJB3YeTCs AJIST PELICHUS MPUKIIAIHBIX
3amad. Ilpm pemeHUM peanbHBIX TMPAKTUYECKUX 3a1a4  OOydYarolquecss pa3BHBAIOT
HaOTIOIaTeNNbPHOCTh, YMEHHE HAaXOOUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BATh
aHaJOTHI0, 0000IAaTh M KOHKPETH3MPOBaTh mnpobiemy. JlesTenpHOCTE 1O (POpPMHUPOBAHUIO
HABBIKOB PEIIEHUS MPHUKJIAIHBIX 337a4 OPraHU3yeTCsl B MPOLIECCe U3YUEHUST BCEX TEM yueOHOTo
Kypca «AnreOpa 1 Hauaia MaTeMaTHYECKOTO aHAJIH3ay.

Hopmamuenusie 0oKymeHnnvl

1) Denepanbubiii  3akoH «0OO0 oOpazoBaHUH B Poccuiickoit ®denepaunn»  OT
29.12.2012 Ne 273-®3 (¢ u3MeHEeHUsIMU B JOTIONHEHUIMU OT 24.09.2022 Ne 371-D3);

2) Ilpukaz3 MunucrepctBa mnpocsemenus PO ot 12.08.2022 Ne 732 «O BHeceHuun
U3MEHeHHH B (heaepasibHbIi rocynapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT CPEIHErO
obmeroo0pa3oBaHusi, YTBEPXKACHHBIA NMpUKa3oM MuHucTepcTBa mpocselienuss P@ ot
17.05.2012 Ne 413»;

3) denepanvHas oOpaszoBareNibHasl MporpamMma cpemnero odmero obpasoBaHus (nmanee —
@OIT COOQO), yrBepkmeHHass mpukKa3oM MUHHUCTEPCTBA TpocBemeHus Poccuiickoit
Deneparun ot 18.05.2023 Ne 371 «OO6 yrBepxneHun ¢enepanbHO 00pa3oBaTeNbHON
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IpOrpaMMBbl cpenHero obmero obpasosanusy (3apeructpuposan 12.07.2023 Ne 74228);

4) Canwnrapubie npasuia CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHOJIOTUYECKHE TPeOOBaHUS
K OpraHu3alMsM BOCIMUTAHUS M OOYYEHHUs, OTHbIXa U O3AOPOBJICHHUS JeTed W
MOJIOZIE)KWY»,  YTBEPKACHHBIX  TOCTAHOBJIEHHEM | JIABHOrO  TOCYAapCTBEHHOTO
canutapHoro Bpada Poccutickoit @enepaunu ot 28.09.2020 Ne28 (nanee — CII 2.4.3648-
20);

5) Canwurapubie npaswia U HOpMbl CanlluH 1.2.3685-21 «'urneHnveckrie HOPMATUBLI U
TpeboBanus k obecredyeHuro Oe3omacHOCTH u (Win) Oe3BPEeTHOCTH T 4YeJIOBEKa
dakTOopoB  cpempl  OOWTaHUS»,  YTBEPXKIEHHBIX  IOCTAHOBJIEHHEM | J1aBHOTO
rOCyJapCTBEHHOIro caHuTapHoro Bpauda Poccuiickoit ®@enepaunu ot 28.01.2021 Ne2
(manee - CanlluH 1.2.3685- 21);,

6) Ycras MBOY COII Ne 21 r. Canbcka,

7) Tlonosxkenue o padouux nporpammax MBOY COIII Ne 21 r. Canbcka;

8) Kanennapueiii yueOHbIl rpaduk Ha 2023-2024 yueOHbIii rog;

9) Pacnucanue ypokos Ha 2023-2024 y4eOHbIii roz.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IUVIAHE

Ha n3yuenne yaeOHOro Kypca « Anrebpa U Hadajia MaTeMaTHUECKOTO aHAIN3a» OTBOJUTCS
B 10 ximacce — 136 yacoB (4 yaca B Henen0), HO B IJTAHUPOBAHUH HA PEAN3aLnI0 BbIeneHo 135
4acoB (1 Jac BbIMaiaeT Ha MPA3THUYHBIN I€Hb).



COAEPKAHUE OBYUYEHUA
10 KJIACC

Yucaa u BIYMCICHHS

Paunonanpabie yncna. OObIKHOBEHHBIE U NECATHYHBIE NPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuonnieckue apodu. IlpumeHenne npodeit 1 IPOIEHTOB ISl PEIIeHUs MPUKIIATHBIX 33124 U3
Pa3INYHBIX OTpacied 3HAaHUM U PeaIbHOM JKU3HU.

JlelicTBuTEeNbHBIC YUCHA. PalMoHaNbHBIE W MPpPALOHANbHBIE Yucia. ApupMeTHuecKue
onepanuu ¢ JEeHCTBUTENbHBIMU 4YHUCIaMU. MOAyiab NEHCTBUTENBHOIO YHMCJIAa U €ro CBOMCTBA.
[IpubmmkéHHble BBIYUCICHHS, TpaBUia OKPYTJEHHs, NPUKHOKA U OLEHKAa pe3yJibTara
BBIYMCIICHUI.

Crenenb ¢ nenbiM nokasateneM. buaom Hertotona. Mcnonp3oBanue noaxonsimen hopmbl
3aMUCH NEHCTBUTENIbHBIX YUCEN [JIs PEIIECHUs NPAKTUYECKUX 33/1a4 U IPEACTABJICHNS TaHHbIX.

ApudpmeTnueckuil KOpeHb HATYPaJbHON CTETIEHH U €r0 CBOMCTBA.

CreneHp C paluMOHANbHBIM IOKa3aTeleM U €€ CBOMNCTBA, CTENEHb C NEeHCTBUTEIbHBIM
MOKa3aTeNneM.

Jlorapudm uucna. Csoticta sorapudma. JlecaTHUHBIC U HATYPaJIbHBIE JIOTAPU(MBL.

CuHyc, KOCHHYC, TaHT€HC, KOTAHI'€HC YMCJIOBOIO aprymMeHTa. ApKCUHYC, apKKOCHHYC U
APKTAHI€HC YHMCIOBOIrO apryMeHTa.

YpaBHEHHUS M HEPABEHCTBA

ToxnmecTBa ™ TOXAECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHUS U YPAaBHEHUsI-CIIeACTBUs. HepaBeHCTBO, pelleHrne HEPABEHCTBA.

OCHOBHBIE METOMBI PELICHHS LEJbIX U JPOOHO-PAlMOHAIBHBIX YPABHEHUH U HEPABEHCTB.
MHorouneHsl OT OAHOW NEpPeMEHHOW. JleleHne MHOro4ieHa Ha MHOIOYJIEH C OCTAaTKOM.
Teopema besy. MuorowieHsl ¢ nienbiMu ko3 unmentamu. Teopema Buera.

IIpeoOpazoBaHust YHCIOBBIX BBIPAKEHHH, COAEPIKALINX CTENEHH U KOPHHU.

Hppaunonanbuble ypaBHeHUsA. OCHOBHblE METONbI pELIEHHUS  HPPaLMOHAJIbHBIX
YPaBHEHHUH.

ITokaszarenbHble ypaBHeHUsl. OCHOBHbBIE METObI PELIEHUS [IOKAa3aTeNbHbIX YPaBHEHHH.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPIKALIUX JOTAPUPMBI.

Jlorapudpmuueckue ypaBHeHus. (OCHOBHbIE METOABI pPEIIEHHUs JIOrapu(PMHUIECKHX
YPaBHEHHUH.

OcHoBHbIE TpHUroHoMmerpuueckue Gopmynel. IlpeoOpasoBaHne TPUTOHOMETPUIECKHX
BbIpaXeHU. Perenne TpUroHoMeTpU4eCKuX YPaBHEHHI.

Pemenne cucteM JMHEHHBIX ypaBHEHUN. MaTpuua CHUCTEMbl JMHEHHBIX YPABHEHHU.
Onpenenurens MaTpulbl 2X2, €ro TNeOMETPUYECKHI CMBICH WU CBOWCTBA, BBIYUCICHHE €ro
3HA4YEeHUs, MPUMEHEHNE ONPENEIUTENs AN PELIECHNs] CUCTEMBI JINHEHHBIX YpaBHeHUN. Pelnenue
MPUKJIAAHBIX 3371a4 C MOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHUN. HMccnenosanue nocTpoOeHHON
MOJENH C MOMOILBK MaTPUL] U ONPEeNeIUTENeH.

IlocTpoenne mMaTeMaTUYECKUX MOJENIEH pealbHOM CUTyallMd C MOMOIIBI0 YPaBHEHUH U
HepaBeHCTB. IIpuMeHeHne ypaBHEHUN W HEPABEHCTB K PELICHHIO MATEMaTUYECKUX 3aAad U
3a/1a4 U3 Pa3InIHbIX OONACTel HAYKH M PeabHON JKU3HH.

DyHKIUH U rpagHuKH

Oynkius, crnocodsl 3amanus (pyHkuuu. B3anmmHo obOpathble ¢yakmmn. Kommosuiws
¢ynkunii. I'paduk pyHkunu. DnemeHTapHble peodpa3oBaHust rpaduKoB GyHKIMA.



Ob6nactp ompeneneHust 1 MHOXKeCTBO 3HaueHni ¢pyHkuuu. Hymu yrkmun. ITpomexyTku
3HAKOMOCTOSTHCTBA. U&THBIE M HeuérHble (yHKuuu. Ilepuonndeckue ¢ynkumu. IIpomexyTku
MOHOTOHHOCTH (yHKUMU. MakcuMyMbl 1 MUHUMyMbl pyHKInH. Hanbosbinee n HanMeHbInee
3HaueHHs (PYHKLUU Ha TPOMEKYTKE.

Jlunetinas, kBaapaTHyHast v ApOoOHO-THHENHHAs (PYHKIHUU. DJIeMEHTapHOEe UCCIENOBAHIE U
MOCTPOCHUE X rPauKoB.

CrenenHas (pyHKIMS C HAaTypaJbHBIM M LENbIM NokasareneMm. EE cpoiicTBa U rpaduk.
CroiictBa 1 rpaduk KOpHS n-Od CTemeHH Kak (PyHKIMHU OOpAaTHOHM CTENEHH C HATypaJbHBIM
MOKa3aTeNeM.

ITokasarenbHas u jorapupmMudeckas GyHKIUHN, UX cBOHCTBA U rpaduku. Mcnonp3oBanne
rpa¢puKoB GYHKIMHA U151 PeLICHUs YPaBHEHHI.

TpuroHoMmeTpudeckass OKpPYKHOCTb, OINpPENeIeHHe TPUTOHOMETPHUYECKUX  (PYyHKIHI
YHCJIOBOIO apryMeHTa.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEAbHBIX MPOLIECCax U SBICHUSX. | paduku peasbHbIX
3aBUCUMOCTEH.

Hagana maTeMaTH4eCKOro aHAJIM3A

IMocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS MTOCAEHOBATEIbHOCTEH. MeTO MaTeEMaTHYECKOM
UHAYKUUU. MOHOTOHHBIE U OrpaHUYEHHBIE MOCIEN0BAaTEIBbHOCTU. MCTOpPUS BO3HUKHOBEHUS
MaTeMaTHYECKOTO aHAIN3a KaK aHaJIN3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U = TreoMeTpuueckas mporpeccud. beckoHeuHo — yObIBaroinas
reomerpuueckas nporpeccust. Cymma OeCKOHEYHO yOBbIBAIOIEH reOMeTPUYECKON MPOTPECCHH.
JIuHEeHbII W OKCHOHEHUMANbHBIM pocT. Yucio e @opmyna CIOXKHBIX MPOLICHTOB.
Hcnonb3oBanue nporpeccuu st peLeHNs] peabHbIX 3aa4 MPUKIAJHOIO XapaKkTepa.

HenpepeiBable ¢(yHKOME u ux cBoiictBa. Toukm paspeiBa. ACUMOTOTHI TpadUKOB
¢ynkunii. CBolicTBa (hyHKIMI HENMpPEPBIBHBIX Ha OTpe3Ke. MeTon MHTEPBAJIOB U PEIIEHUS
HepaBeHCTB. [[puMeHeHne CBOMCTB HEMTPEPBIBHBIX (PYHKIUH [T peLeH s 3a1ad.

ITepBast u BTOpas nmpon3BoaHbIe GyHKUINU. OnpeneneHue, reOMeTpUIeCKnid U GU3NIECKUN
CMBICJT ITPOU3BOIHOM. YpaBHEHNE KacaTeNbHOM K rpaduKy QyHKIHH.

IIpousBoanble 3neMeHTapHbIX GyHKUUN. [Ipon3BogHAs CyMMBI, IPOU3BENEHUS], YaCTHOTO
Y KOMITO3UIINH (HYHKIIUH.

MHoxkecTBAa B JIOTHKA

MHOK€eCTBO, Omnepanuy HajJ MHOXECTBAMHU M UX CBOMCTBa. Jmarpammsl Diinepa—BenHa.
IIpuMmenenne TEOPETHKO-MHOXKECTBEHHOIO ammapara sl OMUCaHUs peajbHBIX MPOLIECCOB U
SIBJIEHUH, TIPU PELISHNH 33124 U3 APYTUX YIeOHBIX PEIMETOB.

Onpenenenne, Teopema,  CBOWCTBO  MaTeMaTH4eCKOro  OOBEKTa,  CJIEACTBHE,
NOKAa3aTeNbCTBO, PABHOCUJIbHBIE YPABHEHUS.

JIMUHOCTHBIE PE3YJbTATBI

1) rpaskAaHCKOro BOCIIUTAHUSI:

c(pOPMHUPOBAHHOCTh TPAKAAHCKOM TO3MLMK  OOy4aroIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O HIEHA POCCUICKOro OOIIeCTBa, MPEACTaBJIEHHE O MATEMATUYECKHX OCHOBAX
(YHKLUMOHUPOBAHUSL PA3JUYHBIX CTPYKTYp, SIBICHHH, MpPOLEAYp TIPakKAaHCKOTO OOIIecTBa



(BBIOOPBI, OMPOCHI U APYroe), yMEHHe B3aMMOJEHCTBOBATh C COLMANBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C MX (PYHKIUSAMH U HA3HAYCHHUEM,

2) NATPHOTHYECKOr0 BOCTIHTAHHS:

c(pOPMHUPOBAHHOCTb POCCUNCKON TPAXKAAHCKON MACHTUYHOCTH, YBAKEHHS K MPOIIJIOMY U
HACTOSIIEMY POCCUMCKONW MaT€MaTHUKH, LICHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCHUHCKUX
MaT€MaTUKOB U POCCUNMCKONH MAaTeMaTUYECKOW ILIKOJbI, HCMOJb30BAHHE 3TUX JOCTHXKCHHUI B
APYTUX HAYKax, TEXHOJOTHUSX, chepax IKOHOMHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

OCO3HAaHME [IyXOBHBIX LEHHOCTEH  POCCHHCKOro  Hapoma, C(pOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO TOBENCHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
NOCTHKEHUI HAayKH U JIeATENbHOCTBIO YUEHOI'O, OCO3HAHHE JINYHOIO BKJIaJa B IOCTPOEHHE
yCTOWYUBOTO OynyIero,

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

5CTETUYECKOE  OTHOIIEHHWE K  MHPY, BKIOUYas  OSCTETUKY  MaTE€MaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, peleHud, pPacCy)KICHWH, BOCIHPHUUMYHBOCTh K
MaTEMaTHYECKUM aCTMEKTaM Pa3IMYHBIX BUJOB UCKYCCTBA,

5) ¢pusnueckoro BocnUTAHUSA:

c(hOpPMHPOBAHHOCTh YMEHUS MMPUMEHSITh MATEMATUIECKUE 3HAHUSI B MHTEPECAX 3OPOBOTO
u Oe3omacHOro o0Opasa JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3IOPOBBIO (3I0pPOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEXKUM 3aHATHH U OTIbIXA, PEryJisipHasi (U3MIECcKasi aKTUBHOCTB),
(u3rUecKoe COBEPIICHCTBOBAHUE MPH 3AHSATUSIX CIIOPTUBHO-03I0POBUTEIBHON AESITETLHOCTHIO,

6) TPyAOBOIro BOCTIMTAHHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LICHHOCTH TPYAOJIOOHS, UHTEpEC K pa3judHbiM chepam
po(ecCHOHANTBHON NesITeIbHOCTH, CBSI3AHHBIM C MAaTEMATUKOH M €€ MPUJIOKEHUSMHU, YMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mnpodeccurn U Peau30BbIBATH COOCTBEHHBIC
JKU3HEHHBbIE TUIAHBI, TOTOBHOCTH M CIHOCOOHOCTP K MaTeMaTH4YeCKOMy OOpa3oBaHUIO U
camMo00pa30BaHMIO HA MPOTSHKEHUN BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY YUYaCTHIO B PELICHUH
MPAKTUYECKUX 3371a4 MATEMAaTUIECKON HANPaBJIEHHOCTH,

7) 3K0JI0TrH4eCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh KOJIOTUYECKOW KyJNbTYypbl, TIOHUMAHUE BJIHSHUS COIMAJIBHO-
SKOHOMHYECKHX TMPOLIECCOB HAa COCTOSIHUE TPUPOJHOW U COLMANbHON Cpenbl, OCO3HaHUE
rIo0aJbHOTO — XapakTepa  OKOJOTMYECKHX  mpobjieM, OpHUEHTauuss Ha  IPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN AUl PEeLIeHHs 3a1ad B OOJACTH OKPY)KAIOLIeH cpenbl, MIIaHUPOBAHHE
MOCTYIIKOB U OLICHKH UX BO3MOJKHBIX MOCIEACTBUHN AJIsI OKPY’KAIOIIEH CPEIbI,

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMHUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTUS HayKHd W OOIIECTBEHHOW MPAKTHUKH, TOHMMAHWE MAaTeMaTUYeCKOW HayKu Kak cdepsr
YEJIOBEUECKON ACSITENBHOCTH, 3TANOB €€ Pa3BUTHs M 3HAYUMOCTHU ISl Pa3BUTHS LIMBUIIH3ALINY,
OBJIQJICHUE SI3BIKOM MAaTEMAaTHKU U MAaTEMATHUYECKOHN KyJBTYPOUl KaK CPEICTBOM MO3HAHUS MUPA,
TFOTOBHOCTb OCYIIECTBJISITh MPOEKTHYIO M MCCJICIOBATEIBCKYIO ASSITEIbHOCTh HHANBUAYAJIbHO U
B TPyIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

I[lo3naBaTebHBIE YHHBEPCAJbHbIE YUeOHbIE JeHCTBHS
Ba3oBble JlornyeckKue JelHcTBHUA:



BBISIBJIATD U XapaKTEPH30BATh CYIIECTBEHHbIE NPU3HAKH MATEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOWIEHWH MEXAy MOHATHAMH, (HOPMYJHUPOBATH ONPENENCHUS TOHSITHH,
yCTAHABJIMBATh CYLIECTBEHHBIH MpPH3HAK KJIACCU(HUKAINHM, OCHOBAHHS UIsi O0OOWIeHHs |
CpaBHEHUsI, KpUTEPUH ITPOBOAUMOIO aHAJH3a,

BOCIIPHHUMATh, (POPMYyJUPOBATE U MPeoOpa3OBbIBATH CYKACHUS. YTBEPAUTENbHbIE H
OTpULIATENbHBIE, €NUHIYHbBIE, YACTHBIE U O0IIHUE, YCIOBHBIE,

BBISIBJIATD MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NMPOTUBOpeUns B (hakTax,
JAaHHBIX, HAONMIONEHWSIX W  YTBEPXKACHUSX, IMpelaraTb KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEHN U NPOTUBOPEUNH;

JenaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, NENYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKITIOUEHHH 110 aHAJIOT U,

MPOBOJUTH CAMOCTOSITENIbHO JOKA3aTENbCTBA MATEMATHUECKUX yTBEPIKIEHUH (MpsiMble U
OT TPOTHUBHOTO), BBICTPAMBATH APTYMEHTALMIO, MPHUBOAWTH MPHUMEPbl U KOHTPIPHUMEPBHI,
00OCHOBBIBATH COOCTBEHHBIE CY>KACHUS U BBIBOJIBL,

BbIOMpaTh CHoOco0 pemreHuss yd4eOHOW 3amaun (CpaBHUBATb HECKOJIBKO BAapUAHTOB
peweHus, BbIOMpaTh HauOOJee MOAXOMAIIMA C Y46TOM CaMOCTOSITETIBHO —BBIACJIEHHBIX
KPUTEPHEB).

Ba3oBble ucciiegoBarebCcKHe 1eHCTBUS:

UCTIOJIB30BATh BOMPOCHI KAaK MCCIENOBATEIbCKII HHCTPYMEHT IO3HAHMS, (POPMYyITUPOBATH
BOMPOCHI, (PUKCHUPYIOIIHE NPOTHBOpPEUHE, NpolieMy, YCTaHABIUBAaTh HCKOMOE U JaHHOE,
(dbopMupOBaTh FUIOTE3Y, APT'YMEHTHPOBATH CBOO IMO3ULIUI0, MHEHHE,

NPOBOJUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA ~ SKCIIEPHUMEHT, HUCCIENOBAaHHE 10
YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OOBEeKTa, SIBJICHMS, MPOLIECCA, BBISBJICHHIO
3aBUCHMOCTEH MEKAy OObEKTaMH, SBJICHUSMH, TPOLIECCAMU,

CaMOCTOATENBHO (popMynrpoBaTh 0O0OIIEHNST U BBIBOJBI [0 PE3YJIbTATaM MPOBEIEHHOTO
HaOJFOIEHUS], UCCIIENOBAHUS, OLEHNBATh JTOCTOBEPHOCTD MOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
00001IeHHI];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIIBUIaTh MPEITIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanueii:

BBISIBJIATD NeQUIHUTHI HHPOPMALIUH, TaHHBIX, HEOOXOIMMBIX ISl OTBETA HA BOIIPOC U IS
peLIeHHs 3a1a4y;

BbIOMpaTh MHPOPMALMIO K3 HMCTOYHUKOB  PA3IMYHBIX THUIIOB, AaHAJH3UPOBATb,
CHCTEMATH3UPOBaTh U HHTEPIPETUPOBATH HMHPOPMALMIO PA3IUYHBIX BUAOB U (HopM
NPEACTaBJICHNUS,

CTPYKTypUpOBaTh  HMHGOPMALMIO, TMPENCTABJIATH €€ B  pas3auuHbBIX  (opmax,
WLTFOCTPUPOBATH IPpadUIeCcKy;

OLICHMBATh HAAEKHOCTh HMHPOPMALMM IO CaAMOCTOSITENBHO  CPOPMYJIUPOBAHHBIM
KPUTEPHSIM.

KoMmyHukaTHBHBIe YHHBepcaJbHbIe yueOHble JeHCTBHUSI

Oo0meHnue:

BOCHpI/IHI/IMaTb nu q)OpMy.]'II/IpOBaTb Cy>KI[eHI/I$I B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I n uejisiMmu
O6H.I€HI/I$I, SICHO, TOYHO, FpaMOTHO Bpra)KaTb CBOKO TOLIKy 3peHI/I$I B YCTHbIX U NMUCBbMCHHBIX
TCKCTax, JdaBaTb IIOACHEHHA 11O XOI[y peH_IeHI/Iﬂ 3aga4u, KOMMeHTI/IpOBaTb HOqueHHbIﬁ
pe3yJIbTaT;,



B X0oz#e OOCYXKIEeHHUs 3aiaBaTh BOIPOCH! IO CYLIECTBY OOCYykHaeMol TeMbl, NpoOJeMbl,
pemaeMoﬁ 3aa4H, BbICKA3bIBaTb UACHU, HALCJICHHBIC HAa MOUNCK PCHICHHUA, COMOCTABJIATH CBOU
CYKACHUA C CYXKACHUAMH APYTUX YHACTHUKOB OHAJIOraA, O6Hapy}KI/IBaTb pa3ianirue U CXOACTBO
MO3ULIUH, B KOPPEKTHOM (opme GopMynnpoBaTh pa3HOTIACHS], CBOH BO3PAKEHUS;

NPEACTABJIATh PE3YJIbTATBI PCHICHUA 3aAaa4vl, SKCIECPHUMEHTA, UCCIICAOBAHUA, IIPOCKTA,
CAMOCTOATECIIBHO BbI6I/IpaTb (1)OpMaT BBICTYILUIEHUA C yLIéTOM 3aja4y Mnpe3CcHTauunu U
0COOEHHOCTEH ayqUTOPHH.

PeryasiTuBHbIe yHUBepCaJIbHbIE YUeOHbIE qeHCTBHS

Camoopranmn3anus:

COCTaBJIAITh IUIAH, ANTOPUTM pPELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHus ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAPHUAHTHI PELICHUH C y4ETOM HOBOM MH(pOpPMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBII HHTE/JIEKT:

BJIAJIETh HABBIKAMU TIO3HABATEIbHON pedIeKCHN KaK OCO3HAHUs COBEPIIAEMBIX ACHCTBHIMA
U MBICIUTENBHBIX TMPOLECCOB, WX pe3yJbTaTOB, BIAAETb CIOCOOAMH CaMOMIPOBEPKH,
CAaMOKOHTPOJIS TPOLIECCa U Pe3yJIbTaTa PEeLUICHHsI MAaTEMaTHIeCKOH 3a1auy;

NpeABUIETh TPYOHOCTH, KOTOPbIE MOTYT BO3HHMKHYTb MpPH PEIIEHUH 33a4d, BHOCHTH
KOPPEKTHBBI B JESATEIHHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHACHHBIX OLTHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHE pE3yJIbTaTa LEeId U YCIOBHUSM, OOBSCHITH IPUYHHBI
OOCTH)KEHUS] WJIM HENOCTIDKEHHS] Pe3yJIbTaTOB ESITebHOCTH, HAXOIWUTh OIIMOKY, JaBaTh
OLICHKY MPHOOPETEHHOMY OITBITY.

CoBmecTHas1 1eATEJILHOCTD:

MOHMMATh M UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAMBHAYAJIbHOH pabOThI mpH
pemweHnH y4eOHBIX 3a1a4, NPUHUMATh LeJlb COBMECTHOH JEsITeNbHOCTH, IUIAHUPOBATH
OpPraHu3alii0 COBMECTHOW palOThI, pacmpenenarb BHIbI padOT, MOroBapUBATHCS, OOCYXKIATh
MPOLIECC U PE3yNIbTAT padoThI, 06001aTh MHEHUST HECKOJIbKUX JTIOJEH,

y4acTBOBATb B IPymIoBbIX (popmax paboTel (0OcyxaeHus, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBI» M HWHBIE), BBIIOJHATH CBOK YacTh PalOThl M KOOPAMHUPOBATH CBOHM IEHCTBUS C
OPYTUMH 4JIEHAMH KOMAaH/[bL, OLIEHHWBATh KAayeCTBO CBOErO BKJana B OOIIWI MPOAYKT IO
KPUTEPHSIM, COPMYITUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBUS.

HNPEIAMETHBIE PE3YJIBTATBI

K koHuy oOyuenuss B 10 kiacce oOydarommmiicsi MONYYUT CIEOYIOLINE NPEAMETHBIC
pe3yJbTaThl IO OTHENbHBIM TeMaM padoueil mporpammel yueOHOTO Kypca «AnreOpa u Havana
MaTE€MaTHYECKOTO aHAJIU3ay:

Yucsa 1 BIYHCICHHS:

cBOOOJTHO OTEPHPOBATH MOHITHAMH: PALIIOHAIBHOE YUCIIO, OECKOHEUHAsl TePUOIUIECKast
apoOb, TMPOLEHTHI, MPPALHOHAIBHOE YHCIO, MHOXKECTBA PALMOHANBHBIX M JEHCTBUTENBbHBIX
YHUCel, MOAYJIb AEHCTBUTEIBHOIO YUCIA,

NPUMEHSTh IPOOH U MPOLIEHTHI JUIsl PEIEeHHs MPUKJIAAHBIX 3a7a4 U3 Pa3IMYHbIX OTpacyei
3HAHUN U PeaNbHON KU3HH,
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NPUMEHSTh NPUONKEHHBIC BBIYMCIICHUS, NPABUIA OKPYIJICHMs, NMPHUKUIKY U OLEHKY
pe3yJbTaTa BBIYMCIIEHUN;

cBOOOTHO ONEpPUPOBATh IMOHATHEM: CTENEHb C LEJbIM MOKa3aTeJeM, HCIOJIb30BaTh
NOIXOAALIYI0 (OopMy 3amuicH IEHCTBUTEIBHBIX YWCEN IJIsl PEeIleHHs] MPAKTUYECKHX 3amad |
MPEICTaBJICHUs] JAHHBIX,

cBOOOTHO OTIEPUPOBATH MOHATHEM: apU(PMETHUECKII KOPEHb HATYyPaJIbHOM CTETICHHY,

cBOOOJTHO OTIEPUPOBATDH MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM TIOKA3aTeNeM,;

cBOOOTHO OMEpPUPOBATH MOHATUSMU. JIorapudM UYHCIA, OECATUYHbIE M HATypajbHbIC
J0rapuQpMmBl;

cBOOOTHO OMEPUPOBATh MOHATHUSMH. CHHYC, KOCHHYC, TAQHT€HC, KOTAHI€HC YHCIIOBOTO
apryMeHTa,;

ONEepUPOBATh MOHITHIMU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YHCJIOBOTO apryMeHTa.

YpaBHEHHUS] M HEPABEHCTBA:

cBOOOIHO  OMEpUPOBaTh  NOHSATHSMHU.  TOXKIAECTBO,  YPAaBHEHHE,  HEPABEHCTBO,
PaBHOCHUJIbHBIE YPaBHEHUS U YPABHEHUsI-CIIEACTBUSI, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHSTh pAa3IMYHbIE METOIbl PEUICHHs PALMOHAJIBHBIX U IPOOHO-PALIHOHAIBHBIX
ypaBHEHU, IPUMEHSITh METOJl UHTEPBAJIOB ISl pELlieHUs] HEPABEHCTB;

cBOOOTHO OMEPUPOBATH MOHATHSIMH. MHOTOYJIEH OT OJHOW NMEPEMEHHOW, MHOTOWIEH C
HenbiMu - Ko3(ppuLmeHTaMu, KOPHH MHOTOUJIEHA, NPUMEHATh JEJIeHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera nis pewenus 3anad,

cBOOOIHO OMNEpUPOBaTh TOHATHAMU. CHUCTEMa JIMHEHHBIX YPaBHEHWH, MaTpHLa,
OMNpeneauTeab MaTpulbl 2 X 2 W €ro TreOMETPUYECKUN CMBICH, HCIOJb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Ansd BbIYUCIEHUS ero 3HaueHUs], IPUMEHATh ONpPeAeNuTeNH ISl peLIeHHs]
CUCTEMbl JIMHEHHBIX ypaBHEHUH, MOJEINPOBATh peaibHble CUTYyallMM C MOMOIIBIO CHCTEMBI
JUHENHBIX YpaBHEHMH, HCCNENOBaTb I[OCTPOEHHbIE MOJENU C TMOMOUIbI0 MaTpull U
omnpenenuTeNnel, HHTePIPETUPOBATD MOJyUEHHBINH PE3yJIbTaT;,

UCTIOJIB30BATh CBOWCTBA AEHCTBUH C KOPHAMH s TPpeoOpa3oBaHUsl BBIPAKEHUIA,

BBIMIOJIHATD ~ NMPEe0OpPa30BaHMSI  YHCIOBBIX  BBIPAXKEHHMH, COIEpPXKAIMUX CTEMEHH C
palMOHAJIbHBIM [TOKa3aTeseM;

UCTIOJIB30BaTh  CBOMCTBA JIOrapupMoB Ui mpeoOpa3oBaHUs  JIOrapuPMHUIECKHX
BBIPAXKECHUIA,

cBOOOIHO  OMEpHpPOBaTh  TOHATHUSAMH.  HPPALMOHANbHBIE,  TIOKA3aTENbHbIE U
JorapupMUUECKUe YPaBHEHHUS, HAXOOUTh MX PELICHUs C IMOMOIIBI0 PAaBHOCUJIBHBIX MEPEXOIOB
WJIM OCYLIECTBJIsAs IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYeckne (QopMysibl  ans  mpeoOpasoBaHUs
TPUTOHOMETPUUECKUX BbIPAKEHUIA;

cBOOOHO OMEPHPOBATH TOHITHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE, MPUMEHSThH
HeoOXxouMble (POPMYJIBbI TS PELISHUST OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKHUX YPaBHEHUIA,

MOJIEIUPOBATh peaJbHbIE CHUTyallUM Ha s3bIKe anreOpbl, COCTABJATH BBIPAKECHUS,
YPaBHEHHUsl, HEPABEHCTBA IO VYCJIOBHUK 3a/a4yd, HCCIENOBaTh IOCTPOCHHBIE MOAENH C
HCIIOJIb30BAHUEM arapara ajiredpsl.

DYyHKIUHN U TPaQUKH:

cBOOOTHO ONEpPUPOBATh MOHATUSAMHU: (YHKLHUS, CHOCOOBI 3amaHUs (PYHKLHMH, B3aUMHO
oOparHble (YHKLUH, KOMMO3ULMS (YHKUWH, rpaduk (YHKUNH, BBIIOJHATH 3JIEMEHTapHbIE
npeobOpa3oBanus rpapuKoB GYHKIHUH,
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cBOOOTHO OMEpPUPOBATh TMOHATHUSAMHU: OOJNACTH OMpPENENIEHHs] M MHOXKECTBO 3HAYCHUH
byHKUMH, HYTH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

cBOOOJTHO ONEPHPOBATH TMOHSATUSMU. UYETHBIE M HEYETHbIE (YHKIHMH, TEPHOIUYCCKUE
(YHKUMH, TPOMEXKYTKM MOHOTOHHOCTH (PYHKIUH, MAKCUMyMbl M MHHHUMYMBbI (DYHKLUH,
HanOoJIbIlIee U HANMEHbIIIee 3HaUeHNE (PYHKIIUN HA IPOMEKYTKE;

cBOOOJTHO ONEPHPOBATH TOHSATHSAMU. CTENEHHass (YHKLUUS C HATYPAJbHBIM H LEJIbIM
nokaszarenieM, rpaQuk CTENEHHOH (YHKIUH C HATYPAIbHBIM W LIENBIM ITOKa3aTeseM, rpadpuk
KOPHS N-Oi CTENEHU Kak (PyHKIIUH 0OPaTHOH CTENEeH! C HATYpaJbHBIM TIOKa3aTeNeM,;

OTIEPUPOBATh TOHATUSMH. JIMHEHHAs, KBaApaTUUHAas M JpOOHO-JIMHEHHas (QYyHKUUH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U MOCTPOCHUE UX IPadUKOB;

cBOOOJTHO OMEPHPOBATH MOHATUSAMH. MMOKA3aTeNbHAasl U Jorapupmuueckas QpyHKIUH, UX
CBO¥CTBa U rpa)KH, HCIOJIB30BATh UX IpapUKy U PeIeHHs yPaBHEHUT,

cBOOOJTHO OMEPUPOBATh MOHSATHSIMU. TPUTOHOMETPHUYECKAs] OKPYXKHOCTb, OIpEIesIeHUE
TPUTOHOMETPHUECKUX (PYHKLUH YUCIOBOTO apryMEHTa,;

UCTIOJB30BaTh rpaduky (PYHKIHMHA JUIS MCCIEIOBAHHS IPOLECCOB M 3aBUCUMOCTEH NpHU
peleHnn 3a1ad U3 APyruxX y4eOHbIX MPEAMETOB M PeaIbHOW JKHM3HH, BBIpAXKaTb (popMysaMu
3aBHCHUMOCTH MEKy BEIMYUHAMU,

Hauajna MaTeMaTH4eCKOro aHAJIM3A:

cBOOOJTHO OMEPHPOBATH TOHITHAMHU: apUPMETHHeCKass U TeOMETPHUYECKasl MPOrpPecCHs,
0eckOHeuHO yOBIBarOIIasi FeOMETPUYIECKasi MPOTPECCHsl, JIMHEHHBINH U SKCIIOHEHIUAIbHBIA POCT,
(dopMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh MPOTrPECCUU IJISl PELLIEHMS PEAJIbHBIX 3a/1a4 NPUKJIAAHOTO XapakTepa,

cBOOOHO  OMEpHUPOBATH MOHATHSMH.  IOCJIEAOBATENbBHOCTb,  CHOCOOBI  3a/aHUs
MOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAHUYEHHBIE NOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOKACHUST MATEMATHUECKOTO aHAIN3a KaK aHaJ3a OECKOHEYHO MAJIBIX;

cBOOOJTHO OMEpPUPOBATH MOHATUSMH. HEMPEPBIBHBIC (PYHKIMH, TOUKH paspbiBa rpaduxa
¢byHKUMH, acUMOTOTHI rpaduka QyHKUNY,

cBOOOJTHO OMEPHPOBATh MOHATHEM: (YHKUMS, HENpEepbIBHAs HAa OTPE3Ke, NPHUMEHSTh
CBOWCTBA HEMPEPBIBHBIX (PYHKIWHA 115 PELICHUS 33124,

cBOOOHO ONEpUPOBaTh MOHATHUAMHU. TiepBas W BTOpas MPOHM3BOIHBIE (DYHKIUH,
KacatenbHast K rpaduky QyHKIHH;

BBIYUCIISITE IMPOU3BOAHBIE CYMMBI, MPOU3BEIAEHHUS, YaCTHOIO M KOMIIO3ULIUU [BYX
(bYHKUMH, 3HATH MPOU3BOJHBIC JIEMEHTAPHBIX (PYHKIIUI,

HCTIOJIB30BATh T€OMETPUIECKHUN 1 (PH3UUECKUIT CMbICT TPOU3BOAHOMN ISl pEIIEHHS 3a1ad.

MHo:xecTBa H JJOTHKA:

cBOOOTHO OTIEPUPOBATH MOHSATUSIMI: MHOXKECTBO, OTIEPALIN HAaJl MHOXKECTBAMU,

HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapaT AJisi ONMUCAHUs PEaJIbHBIX MPOLECCOB
U SIBJICHUH, TIPH PELISHUH 3a/1a4 U3 APYTrUX YIeOHBIX PEAMETOB;

cBOOOHO OMNEPUPOBaTh NOHATHSAMU. ONPEACICHHE, TEOpeMa, ypaBHEHHE-CIEACTBHUE,
CBOWMCTBO MAaTe€MaTH4YeCKOro OOBEKTa, JOKA3aTeNbCTBO, pPABHOCHJIBHBIE YPaBHEHUS U
HEPaBEHCTBA.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KUIACC
Ne HaunmeHoBaHMe pa3fe/ioB H TeM KosauuecTBo yacos DneKTpoHHbIe (HH(]pPOBbIE)
n/n NMPorpamMmbi Bcero KontposbHbie o0pa3oBaTejibHBIE PeCypChI
padoThI
1 MHO3€CTBO AEHCTBUTEIBHBIX YUCEL. 24 2
MeuorouneHnsl. PaninonanbHble ypaBHEHUs U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUI
2 Oynkiun u rpapuku. CreneHHast QyHKIUS C 12 1
L[EJIbIM NTOKA3aTeIeM
3 ApudpmeTrnueckuii KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaabHble ypaBHEHUS
4 ITokazarenbHas QyHkus. [TokazaTenpHbe 10 1
ypaBHEHUsI
5 Jlorapudmmueckast pyHKIHSL. 18 1
Jlorapudmmueckue ypaBHEHHsI
6 TpuroHomeTpudecKue BbIPAKEHUS U 22 1
ypaBHEHUsI
7 IlocnenosaTenbHOCTH U NPOTPECCUU 10 1
8 HenpepsiBable ¢pynkumu. [IponssogHas 20 1
9 [ToeTOpeHue, oboOIeHne, CUCTEMATH3AIHS 5 2
3HAHUMN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 11
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MNOYPOUYHOE IIVIAHUPOBAHUE

10 KUIACC
DJeKTPOHHbIE
Ne Koa-Bo Hara undposbie
Tema ypoxa
n/n 4acoB H3yYeHHusi | o0pa3oBaTe/ibHbIE
pecypchbl
1 MHO3x€ecTBO, Onepaluy HaJl MHO>KECTBAMHU U UX CBOMCTBA 1 01.09
2 Huarpammel Ditnepa-Benna 1 04.09
IIpumenenne TeOpeTUKO-MHOXKECTBEHHOTO ammnapara IJjisl peleHus 3a1ad 1 05.09
4 Paunonanpabie yncna. OOBIKHOBEHHBIE U NECATHUHBIE APOOH, MPOLIEHTHI, | 07.09
OeCKOHEeUHBIEe EPUOTUIECKHUE APOOH )
5 Paunonanphbie yncna. OOBIKHOBEHHBIE U NECATHYHBIE APOOH, TPOLIEHTHI, | 08.09
OecKkOHEeUHBIe EPUOTUIECKHUE APOOH '
6 IIpumenenue npobeit 1 MPOLEHTOB JIsl PEIIEHHsI TPUKJIAAHBIX 3a7a4 1 11.09
7 IIpumenenue npobeit 1 MPOLEHTOB sl PEIIEHHsI MPUKIAIHBIX 3a1a4 1 12.09
8 JerictBuTtenbHbIe yncaa. PauoHanbHble U UPPALIMOHABHBIE YHCIIA 1 14.09
9 ApudpmeTnueckue onepanuu ¢ AeHCTBUTENbHBIMU YHUCIaMU. BXOTHON KOHTPOJIb 1 15.09
10 Monaynb AeHCTBUTENBHOIO YUCIA U €r0 CBONCTBA 1 18.09
1 [TpubmkéHHbIE BBIYUCICHNS, PABUIIA OKPYTJICHUS, TPUKU/IKA U OLIEHKA ! 19.09
pe3yJbTaTa BEIMUCIEHUN
12 OCHOBHBIE METOABI PEIICHUS LEJbIX U APOOHO-PALIIOHANBHBIX YPABHEHHUH U | 21.09
HEPaBEHCTB
13 OCHOBHBIE METOABI PEIICHUS LEJbIX U APOOHO-PALIIOHANBHBIX YPABHEHHUH U ! 22.09
HEPaBEHCTB
14 OCHOBHBIE METOABI PEIICHUS LEJbIX U APOOHO-PAIIOHANBHBIX YPABHEHHUH U ! 25 09
HEPaBEHCTB
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MHorousneHsl OT OHON NEpeMEHHOH. /leleHne MHOro4uaeHa Ha MHOTOYJIEH C

15 26.09
octatkoM. Teopema besy
16 MHorouseHsl ¢ nenbiMu Kodddunuenramu. Teopema Buera 28.09
17 Pemenue cuctem NTMHEMHBIX YPaBHEHUN 29.09
18 Pemenue cuctem NTMHEMHBIX YPaBHEHUN 02.10
19 Martpuua cucteMbl JUHENHbIX ypaBHeHUN. Onpenenurens MaTpULbl 2X2, ero 03.10
F€OMETPUUYECKHI CMBIC U CBOMCTBA, BBIYUCIICHUE €TI0 3HAYEHUs
20 Omnpenenurend MaTpULbl 2X2, €ro reOMeTPUUYECKU CMBICT U CBONCTBA; 05.10
BBIYMCJICHUE €T0 3HAYEHUs
21 IIpumenenue onpenenuTens A PEIICHUs] CHCTEMbI TUHEHHBIX YPABHEHUN 06.10
22 Pemenne npukaagHbIx 3a0a4 ¢ TOMOLIBIO CUCTEMbI JINHEMHBIX YPABHEHUH 09.10
23 Pemenne npukiaagHbIx 3a0a4 ¢ TOMOLIBIO CUCTEMbI JINHEHMHBIX YPABHEHUH 10.10
24 KonTponbHas pabota: "PannoHanpHble ypaBHEHUS 1 HepaBeHCTBA. CHCTEMBI 12.10
JIMHEWHBIX YpaBHEHHIA" '
25 Oynkus, cnocodsl 3ananus Gpysknun. BzanmHo obparHble GyHKIHMH. 13.10
Kommnoszunwmst pyHkumii '
26 I'paduk pyHkumu. DnemeHTapHbIE TPpeodpa3zoBanus rpaduKoB GyHKIHIHA 16.10
7 Ob6nactp onpeneneHnss 1 MHOKECTBO 3HaueHUH GpyHkuuu. Hymm QyHKImm. 17.10
IIpoMexyTkH 3HaK MOCTOSIHCTBA '
28 Uértnbie u HeuérHele pyHkuuu. [leprnoamueckue Gpynkuun. ITpomexyTku 19.10
MOHOTOHHOCTH (DYHKI[HH '
29 Maxkcumymbl 1 MUHUMYMBI pyHKIMH. Hanbonbinee n HauMeHbIIee 3HAUYCHHE 20.10
(YHKLNH Ha TPOMEXKYTKE '
30 JluneliHas, KBagpaTU4HAs U IPOOHO-TMHEHHAs (PYHKLIUU 23.10
31 DJieMeHTapHOE UCCIIEAOBAHNE U TIOCTPOSHUE TPAdUKOB 3THX (PYHKIIHIA 24.10
32 DneMeHTapHOE UCCIEAOBAHUE U TIOCTPOEHHE IPaprKOB STHX (PYHKIIHIA 26.10
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33 Crenens ¢ nenbiM nokasarenem. bunom HetotoHa 1 27.10

34 Crenens ¢ nenbiM nokasarenem. bunom HetotoHa 1 06.11

35 CrenenHast (yHKUUS C HATYPAJbHBIM U LIETbIM 1oKa3atesneM. E€ cBolicTa u | 07.11
rpapux '

36 KonTponbHas pabota: "Crenennas ¢pynkuus. E€ cBoiicra u rpaduk” 1 09.11

37 ApudmeTnueckuii KOpeHb HATYPaJbHON CTETIEHU U €r0 CBOHCTBA 1 10.11

38 ApudmeTnueckuii KOpeHb HATYPaJbHON CTETIEHU U €r0 CBOHCTBA 1 13.11

39 IIpeoOpazoBaHyst YMCIOBBIX BBIPAKEHUH, COMEPIKAIUX CTEIEHN U KOPHU 1 14.11

40 IIpeoOpazoBaHMs YMCIOBBIX BBIPAKEHUH, COMEPIKAIUX CTEIEHH U KOPHU 1 16.11

41 IIpeoOpazoBaHMs YMCIOBBIX BBIPAKEHUH, COMEPIKAIUX CTEIEHH U KOPHU 1 17.11

42 Hppaunonanbhble ypaBHeHUs1. OCHOBHBIE METO/IbI pELIEHHUS] UPPALIMOHAIbHBIX | 20.11
ypaBHEHUI

43 HppaunoHanbhble ypaBHeHUs1. OCHOBHbIE METO/IbI pELIEHHS UPPAaLIMOHABbHBIX ! 2111
ypaBHEHUI

44 Hppaunonanbhble ypaBHeHUs1. OCHOBHBIE METO/IbI pELIEHHUS] UPPALIMOHAIbHBIX ! 23.11
ypaBHEHUI

45 PaBHOCHUIIBHBIE TEPEXOBI B PELIEHUH HPPALMOHAIBHBIX YPABHEHUN 1 24.11

46 PaBHOCHUIIBHBIE TEPEXOBI B PELICHUH HPPALMOHAIBHBIX YPABHEHUN 1 27.11

47 PaBHOCHUIIBHBIE TEPEXOIBI B PELIEHUH HPPALMOHAIBHBIX YPABHEHUN 1 28.11

48 PaBHOCHUIIBHBIE TEPEXOIBI B PELIEHUH HPPALMOHAIBHBIX YPABHEHUN 1 30.11

49 CroiicTBa 1 rpaduk KOpHs N-0il CTENeHU Kak (PYHKIUU OOPATHON CTETEeHH C | 01.12
HATypaJbHBIM MOKA3aTeNleM

50 CroiicTBa 1 rpaduk KOpHs N-0il CTENeHU Kak (PYHKIUU OOPATHON CTETEeHH C | 04.12
HATypaJIbHBIM MOKA3aTeNeM

51 KonTponbHas pabota: "CsoiicTBa 1 rpaduk KOpHS N-Of CTEMEHH. ! 05.12

HppaunoHasibHble ypaBHEHUS "
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52 CreneHb ¢ pallMOHAIBHBIM NTOKA3aTeNEM U €€ CBONCTBA 1 07.12
53 CreneHb ¢ pallMOHAIBHBIM NTOKA3aTeNEM U €€ CBOICTBA 1 08.12
54 CreneHb ¢ pallMOHAIBHBIM NTOKA3aTeNEM U €€ CBOICTBA 1 11.12
55 ITokazatenbHas QyHKIMS, €€ CBOWCTBA U rpaduk 1 12.12
56 Ucnonp3zoBanue rpaduka GyHKINH Ui peLIeHUs YpaBHEHUH 1 14.12
57 Ucnonb3zoBanue rpaduka GyHKIUH U1 peLIeHHs YpaBHEHUN 1 15.12
58 HoxasaTerbele ypaBHeHUs1. OCHOBHBIE METO/IbI peLlIeHNs TOKA3aTeIbHbIX | 18.12
YPaBHEHUM
59 ITokaszarenbHble ypaBHeHUs. OCHOBHBIE METO/bI PELLIEHHUS [TOKA3aTENbHbIX | 19.12
ypaBHEHUI
60 ITokaszarenbHble ypaBHeHUs. OCHOBHBIE METO/bI PELLIEHHUS [TOKA3aTENbHbIX | 2112
ypaBHEHUI
61 KonTponbhas pabota: "Ilokazarenpras ¢pynkuus. [lokasarenpable ypaBHeHHS" 1 22.12
62 Jlorapudm uncna. Csoiicta norapupma 1 25.12
63 Jlorapudm uucna. Csoiicta norapupma 1 26.12
64 Jlorapudm uucna. Csoiicta norapupma 1 28.12
65 JlecATUYHbIE U HATYpaJIbHBIE JIOTapU(pMBbI 1 29.12
66 JlecATUYHBbIE U HATYpaJIbHBIE JIOTapu(pMbI 1 09.01
67 IIpeoOpazoBaHue BbIpaXKEHUH, COIEPIKAIMUX JOTrapUPpMBbI 1 11.01
68 IIpeoOpazoBaHue BbIpaXKEHUH, COMEpKAIUX JOTapr(pMbI 1 12.01
69 [IpeoOpazoBaHue BbIpaXKEHUH, COEpIKAIIUX JOTapUPpMBbI 1 15.01
70 Jlorapudmmueckast pyHKIHS, €€ CBONWCTBA U rpaduk 1 16.01
71 Jlorapudmmueckas pyHKIMS, €€ CBONWCTBA U rpaduk 1 18.01
72 Ucnonp3zoBanue rpaduka GyHKIUH Ui peLIeHUs YpaBHEHUH 1 19.01
73 Ucnonb3zoBanue rpaduka GyHKIUH U1 peLIeHUs ypaBHEHUN 1 22.01
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Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METOIbI PEIIEHUS JIOTAPUPMUIECKIX

74 _ 1 23.01
ypaBHEHUI

75 Horapnqnvinqecxne ypaBHeHHs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX | 25 01
ypaBHEHUI

76 Horapnqnvinqecxne ypaBHeHHs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX | 26.01
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHU JIOTAPH(PMIUECKIX YpaBHEHUH 1 29.01

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUHU JIOTAPH(PMIUECKIX YpaBHEHUH 1 30.01

79 KonTponbHas pabota: "Jlorapupmuueckas pynkums. Jlorapupmudeckne | 01.02
ypaBHeHus"

80 CuHyc, KOCUHYC, TAHI'€HC U KOTAHI'€HC YHMCIOBOTO apryMeHTa 1 02.02

81 CuHyc, KOCUHYC, TAHI'€HC U KOTAHI€HC YHMCJIOBOTO apryMeHTa 1 05.02

82 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC YHCJIOBOIO apryMeHTa 1 06.02

83 ApKCUHYC, apKKOCHUHYC U apKTaHI€HC YHMCJIOBOIO apryMeHTa 1 08.02

84 Tpuronomerpuueckas OKpy>XKHOCTb, OTIpe/ieJIeHHe TPUTOHOMETPUUYECKUX | 05.02
(YHKUMH YUCIOBOTO apryMeHTa

%5 Tpuronomerpuueckas OKpy>KHOCTb, ONIpeieJIeHUE TPUTOHOMETPUUECKUX | 12.00
(YHKUNH YUCIOBOTO apryMEHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 13.02

87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1 15.02

88 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1 16.02

89 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 1 19.02

90 [IpeoGpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 20.02

91 [IpeobpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 22.02

92 [IpeoGpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 26.02
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93 [IpeoOpazoBaHye TPUTOHOMETPUIECKHX BBIPASKEHHI 1 27.02
94 Pemenue TpUroHOMETpUYECKUX YPABHEHUN 1 29.02
95 Pemenue TpUroHOMETPUYECKUX YPABHEHUI 1 01.03
96 Pemenue TpUroHOMETPUYECKUX YPABHEHUI 1 04.03
97 Pemenue TpUroHOMETPpUYECKUX YPABHEHUI 1 05.03
98 Pemenne TpUroHOMETPpUYECKUX YPABHEHUN 1 07.03
99 Pemenne TpUroHOMETPpUYECKUX YPABHEHUI 1 11.03
100 Pemenune TpUroHOMETpUYECKUX YPABHEHUN 1 12.03
101 KonTponbHas pabota: "Tpuronomerpudeckue BbIpaKEHHS U | 14.03
TPUTOHOMETPHUUECKHE YpaBHEHUA"
102 HOCJ‘IGI{OBaTeJ'IbIjOCTI/I, crocoObI 3aJaHHs TTOCIENOBATEILHOCTEH. MeTon | 15.03
MaTeMaTH4eCKON UHIYKLUU
103 MOHOTOHHBIE U OTPaHUYEHHBIE NOCAEN0BaTENbHOCTU. McTOpUs ananusa | 18.03
0eCKOHEYHO MaJbIX
104 Apudmernueckast mporpeccust 1 19.03
105 I'eomeTrpuueckas mporpeccust 1 21.03
106 BbeckoneuHo yOpIBaroIas reOMeTpHUYECKasi IIPOTPECCHsI 1 22.03
107 Cymma 6eckoHeuHO yObIBaroIIeli reoMeTpHIECKON MPOrpeccuu 1 01.04
108 JInHeNHbIN U 5KCIOHEHIMABHBIN pocT. Uncno e. @opmMyna CloKHBIX MTPOLIEHTOB 1 02.04
109 JInHeNHbIN U 5KCIOHEHIMABHBIN pocT. Uncno e. @opmMyna CloKHBIX MTPOLIEHTOB 1 04.04
110 Hcnonb3oBanue nporpeccuu sl PeLeHHs peajbHbIX 3a/1a4 NPUKIAAHOTO | 05.04
Xapaxkrepa
111 Kontponshnas padora: "[locnenosarensHocT U porpeccun’” 1 08.04
112 HenpepsiBHbIE GYHKLINN U UX CBOHCTBA 1 09.04
113 Touka paspsiBa. ACUMOTOTHI TpadguKOB GYHKIHMH 1 11.04
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114 CroiicTBa (hyHKUMI HETIPEPHIBHBIX HA OTPE3Ke 1 12.04
115 CroiicTBa (hyHKUMI HETIPEPHIBHBIX HA OTPE3Ke 1 15.04
116 Meton UHTEpBAJIOB IS PELICHNsI HEPABEHCTB 1 16.04
117 Meton UHTEpBAJIOB IS PELICHNsI HEPABEHCTB 1 18.04
118 Meton UHTEpBAJIOB ISl PELIECHNs] HEPABEHCTB 1 19.04
119 IIpMeHeHue CBOMCTB HEMPEPbIBHBIX (DYHKIMN AJIS PELICHHUS 3a1a4 1 22.04
120 IIpMeHeHue CBOMCTB HEMPEPbIBHBIX (DYHKIMN AJIS PELICHHUS 3a1a4 1 23.04
121 ITepast u BTOpast NpON3BOAHbIE (HYHKIMU 1 25.04
122 Onpenenenue, reoMeTpUUECKUN CMBICT IPOU3BOAHOMN 1 26.04
123 Omnpenenenue, GU3NUECKUN CMBICT POU3BOIHON 1 27.04
124 YpaBHEHHUE KacaTeNbHOH K rpaduKy GyHKIHH 1 02.05
125 IIpousBoaHbIE 371€MEHTAPHBIX (HYHKIUH 1 03.05
126 IIpousBoaHbIE 371€MEHTAPHBIX (HYHKIUH 1 06.05
127 [IpousBoaHast CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUH (DyHKIMH 1 07.05
128 [IpousBoaHast CyMMBI, IPOU3BEAEHUS, YACTHOTO U KOMIO3ULIUH (PyHKIMH 1 13.05
129 [IpousBoaHast CyMMBI, IPOU3BEAEHUS, YACTHOTO U KOMIO3ULIUH (PyHKIMH 1 14.05
130 KonTponbHas paborta: "[IponssogHas” 1 16.05
131 IToeTOpenue, obodmenue, cuctemMarusanvsi 3HaHui: "YpaBHeHus" 1 17.05
132 IToBTOpenue, obodeHne, cucTeMaTu3anus 3Hanuil: "Oyakunn" 1 20.05
133 Hrorosast koHTposIbHAs paboTa 1 21.05
134 Hrorosast koHTposIbHAs paboTa 1 23.05
135 [ToeTOpeHue, oboOmeHne, CuCTeMaTH3AIMS 3HAHHN 1 24.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

135
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YUYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI JJIS1 YYEHUKA

* Maremaruka: anreOpa M Havaja MAaTeMaTHYEeCKOrO aHain3a, reomerpusi. Anrebpa u
Hayaja MaremaTuueckoro ananusa, 10-11 kmaccel/ Anmumos I A, Kojsirun FO. M., TkaueBa
M.B. u npyrue, AxkunonepHoe obmecto «M3narenscro «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JUIA YUUTEJIA

IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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