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HOACHUTEJIbBHASA 3AIIMCKA

VYueOHbiii Kypc «AnreOpa ¥ Hayaja MaTeMaTH4YECKOTO aHajau3a» SIBISETCS
OJIHUM U3 HauOoJjiee 3HAYMMBIX B IMpOTrpaMMme cpelHero oOiiero oOpaszoBaHws,
MMOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECTICUMBACT WHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUSI BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JIPYrodl CTOPOHBI, (JOPMHPYET
JIOTHYECKOE U a0CTPAKTHOE MBIIIUICHNE 00YUYarOIIUXCs HA YPOBHE, HEOOX0ITMMOM IS
OoCBOEHHS HH(MOPMATUKU, OOIIECTBO3HAHMS, WCTOPHH, CJIOBECHOCTH H JIPYTUX
AUCUMIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydaromuecsi OBJIaJI€BaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOUW HayKu, KoTopas (QOpMyJIUpyeT CBOHU
JTOCTIDKEHMSI B MaTEMaTHIeCKOU (popMe.

VY4eOHbIii Kypc anreOpbl W Hadal MaTeMaTUYeCKOro aHalu3a 3aKjiaJbIBacT
OCHOBY ISl YCIEITHOTO OBJAJACHUS 3aKOHaMH (PHU3WKH, XWMHH, OWOJIOTHH,
MOHUMAaHMSI OCHOBHBIX TEHICHIIUN Pa3BUTHSI SKOHOMHUKUA U OOIIEC TBEHHOW >KM3HH,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJb30BaTh WX [Js1 JabHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHON XU3HU. B TO ke BpeMms oOBiajgeHHE aOCTPAKTHBIMU M JIOTHYECKU
CTPOTHMH KOHCTPYKIUSAMH alreOpbl 1 MaTeMaTHY€CKOTO aHAIIM3a Pa3BUBAET YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATH NICTUHHOCTD, IOKA3bIBaTh YTBEPKICHUS C
MOMOIIbI0 MHIYKIIMU W PACCYXKIaTh ACNYKTUBHO, HMCIIOJIb30BaTh 0000IEHHE U
KOHKpETH3alMl0, a0CTparupoBaHHE M aHAIOTHIO, (OPMHUPYET KpeaTUBHOE W
KPUTHYECKOE MBIIIUICHHE.

B xome wm3ydenus ydeOHOTO Kypca «Anredpa M Havala MaTeMaTHYECKOTO
aHaM3a» OOydJaromMecs MOJIyJ4aroT HOBBIA OMBIT PEIICHUS MPHUKIATHBIX 3aaad,
CaMOCTOSITEIbHOTO TIOCTPOCHUS MaTeMaTHUYECKUX MOJEled pealbHbIX CHUTYallUH,
MHTEPIpPETAIMU [TOJTy4YEHHBIX PEIICHNH, 3HAKOMSITCS C TPUMEPaMU MaTeMaTH 4 €C KU X
3aKOHOMEpPHOCTE B TMpUPOJAE, HAyke M HCKYCCTBE, C  BBIJAIOIIMMUCS
MaTeMaTHIECKUMH OTKPBITUSIMH M KX aBTOPAMH.

VYueOHblii Kypc 001aaeT 3HAUYUTEIBLHBIM BOCIUTATEILHBIM TOTEHIMATIOM,
KOTOPBIM peamm3yeTcs Kak 4dYepe3 y4yeOHBI MaTepuans, CrocoOCTBYOMIUN
(bopMHpPOBaHUIO HAYYHOTO MHUPOBO33PEHUSA, TaK W uepe3 crneuupuky ydeOHOU
AeSITeIbHOCTH, TpeOyrolmed MPOJODKUTENIbHON — KOHIIEHTPALMM  BHUMAHMUSA,
CaMOCTOSITEIbHOCTH, aKKypPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTy4EHHBIN pe3yibTar.

B ocHoBe Meroauku 00y4yeHus anreOpe U HadaiaM MaTeMaTU4eCKOro aHaIu3a
JICKUT eI TeTbHOCTHBIN MPUHIUI 00 Y4EeHUSI.

B ctpykType yueOHOro Kypca « Airedpa u Hayajia MaTreMaTUHYeCKOTO aHATTN3a»
BBIJICTICHbI  CIIENYIOIIME  COJEpKATeIIbHO-METOAUYecKue JuHuu: «Yucia wu
BbIUMCIICHUs», «DyHKIMM u rpadukm», «YpaBHEHHs M HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro  aHanu3a», «MHOXecTBa H  JIOTHMKa». Bce OCHOBHBIC



COJIepKATEINbHO-METOUUYECKUE JIMHUM HW3Y4YaroTcsl Ha MPOTKEHUH JBYX JIET
oOydeHHs] Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOTOHSS APYT
Apyra v IOCTENEHHO HACBIIAsICh HOBBIMUA TEMAaMU U pa3jenaMu. [aHHbINA yueOHbIN
KypC SBIJISIETCS MHTEIPATUBHBIM, MOCKOJbKY OOBEOUHSET B cebe cojepikaHue
HECKOJIbKMX MAaTeMaTHYeCKUX IUCLMUIUIMH, TaKuX Kak anre0pa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPUSI MHOYKECTB, MaTeMaTHueckas JIoruka u apyrue. [lo
Mepe TOro Kak oOydarolyecsi OBJaJIeBalOT BCE 0oJiee MIMPOKUM MaTeMaTHUYECKUM
anrnaparoMm, y HHUX IOCJEI0BaTeIbHO (HOPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTeMaTHYECKyl0 MOJeJb pEAIbHON CUTyallud, NPUMEHSTh 3HAHUSA,
MOJIyd4eHHbIE TPU M3YyYEHUH Y4eOHOrOo Kypca, IJisl PEeHICHHs CaMOCTOSTEIbHO
chopmMynMpoOBaHHOW MaTeMaTUYECKOW 3ajauM, a 3aTeM HHTEPIPETHUPOBATH CBOU
OTBeT.

ConepsxarenbHO-MeTOIMYeCKass JUHUSA «Yuclia W BBIYMCICHUS» 3aBEpILACT
dbopMHpOBaHUE HABBIKOB HMCTOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HAYaTo Ha yPOBHE OCHOBHOTO 001Iero odpazosanus. Ha ypoBHe cpemnero oouiero
oOpazoBaHus 0c000e BHUMaHKE yaesieTcst (GOpMUPOBAHUIO HABBIKOB PAlMOHATIBHBIX
BBIYHCJICHH, BKITIOYAIOIIMX B c€0s MCIIOIb30BaHUE PA3IMUHBIX ((OPM 3aMICH YUCIIa,
YMEHHUE JIeaTh TPUKHUJKY, BBIMOJHATH MPUOMKEHHBIC BBIYHCICHUS, OLIEHUBAThH
YHUCJIOBbIE BBIPAXKEHUs, padOTaTh ¢ MaTeMaTHYECKMMH KOHCTAaHTaMHU. 3HAKOMBIC
oOydJalmmmMcsi ~ MHOXKECTBA  HATypallbHBIX,  IENbIX,  PAlMOHAILHBIX |
JEUCTBUTENBHBIX YHUCEN JIOTIOTHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YUCEIL. B Kaxaom
U3 ATUX MHOXECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €My CIIEIIM(pHUECKHE 3a]auu U
oTIepaIlH: JIeJICHUE HaIleJlo, ONEPUPOBAHUE OCTATKAMU Ha MHOKECTBE IIETIbIX UM Cell,
ocoOble CBOWMCTBA PAIMOHAIBHBIX W HMPPAMOHAILHBIX YHCEN, apudMeTHIecKue
omepalyy, a TaKKe H3BICUCHHUE KOPHS HATYypaILHOW CTEIEeHM Ha MHOYKECTBE
KOMIUIEKCHBIX ~4YHCell. brarogaps moclienoBaTeIbHOMY pACIIUPEHUIO KpyTa
UCIIOJIb3YEMBbIX YHCEI M 3HAKOMCTBY C BO3MOXKHOCTSIMHU WX MPUMEHEHUS s
peIeHus Pa3IMIHBIX 3a71a4 (OPMHUPYETCS MPENCTABICHUE O SIUHCTBE MAaTEMaTHKH
Kak Haykd M ©€ poJM B TIOCTPOSHHHM MOJEIEH peaTbHOr0 MHUpPa, MIHUPOKO
MCTIOJIb3YIOTCSI 0000IIIeHNE U KOHKPETU3AIIUA.

Jluanst «YpaBHEHUST M HEPABEHCTBA» pealn3yeTcsi Ha MPOTIKEHUU BCETO
00y4eHHs Ha YpOBHE CpeHEro 0011iero o0pa3oBaHusi, MOCKOIbKY B K&KIOM pa3aelie
[IporpaMmbl TPEAYCMOTPEHO pEIICHUE COOTBETCTBYIOIIMX 3amad. B pesysbrare
oOydJaromyecsi OBJIQJICBAIOT PA3JIMYHBIMH METOJAMU PEIICHHs] PalMOHATBHBIX,
UPPAMOHATBHBIX, TIOKA3aTEIbHBIX, JIOTAPUPMHUUECKHX U TPUTOHOMETPUIECKUX
ypaBHEHMIA, HEPAaBEHCTB M CHUCTEM, a TaKKe 3aJay, COJCpXKAIIMX MapaMeTphl.
[loslydyeHHble yMEHMSI IIMPOKO HCIOJB3YIOTCA MPH HCCICIOBAaHUM (DPYHKIUH C
TIOMOIIILFO TIPOWM3BOTHOM, TIPH P CIICHUH TPHUKJIATHBIX 33/1a4 U 33/1a4 HA HAXO0KICHUE
HarOOJIBIINX ¥ HAUMEHBIIMX 3HAUYCHUN (QyHKIUH. J[aHHAs cojaepkarenbHas JTHHUS
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BKJIIOYAET B ce0s Takke GOpMHUPOBAHUE YMEHUH BBIMOJIHITH Pacy&Thl O (hopMyiaMm,
npeoOpa3oBaHusl PALMOHATIBHBIX, HPPANUOHATBHBIX U TPUTOHOMETPUUYECKUX
BBIPQKEHHI, a TaK)Ke BBIPAKEHUH, COIepKAIMX CTereH! U Jorapudmsl. brarogaps
U3YYEHUIO alreOpandyeckoro marepuaia IPOUCXOJIUT JalbHEWIIEe pa3BUTHE
ANMTOPUTMHUUYECKOTO M a0CTPaKTHOTO MBILIUICHUS OOy4aronmxcs, (GopMHUPYIOTCS
HAaBBIKM JICNYKTUBHBIX PacCyKICHHH, pabOThl C CHUMBOJILHBIMH (hopmamu,
IIPEICTABIICHUS] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
AnreOpa mpeniaraet 3GGEKTUBHbIE WHCTPYMEHTHI JIJIsl PEHICHUsS MPAKTUUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a]a4, HArJIIJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU Kak
S3bIKa HAYKU.

ConepxarenbHo-MeTonu4yeckass JwmHUS «DyHkumu u  rpaduku»  TECHO
NeperieTaeTcsl ¢ JAPYTUMHU JIMHUSAMH Y4€OHOro Kypca, MOCKOJbKY B KakOM-TO
CMBICJIE 33/1a€T MOCJEN0BATEILHOCTh U3yUEHUsl Marepuaia. V3yueHue CTEneHHOH,
MoKa3areiabHOM, TorapuMUIeCcKoil U TPUrOHOMETPUUECKUX PYHKLNN, UX CBOWCTB U
rpaguKoB, HMCIOJIb30BAaHUE (PYHKLUMW Jil pEIICHUs 3a7ad U3 JPYTrux y4deOHBIX
MIPEIMETOB U PEAbHOM )KM3HU TECHO CBSI3aHO KAK C MATEMATHUYE€CKUM aHAJIM30M, TaK
U C pEUICHHWEM ypaBHEHHMI U HepaBeHCTB. [Ipu 3TomM OOJbIIOE BHUMAHUE YAEIsAETCS
(GbopMUPOBAaHUIO YMEHUS BbIpakaTh (GOpMYJIaMHU 3aBUCUMOCTH MEXAY Pa3IMuHbIMU
BEJIMYHMHAMU, UCCJIEI0BATh MOJIy4Y€HHbIE (PYHKIMHU, CTPOUTh UX Tpaduku. Matepuan
TOW COJAEpKaTeIbHOM JIMHUM HAalENeH Ha pa3BUTHE YMEHUNW M HABBIKOB,
MO3BOJIAIONIUX BBIPAXKaTh 3aBUCUMOCTU MEX]Y BEIMYMHAMHU B pa3IUyHON (popme:
aHAJIMTUYECKOM, Tpaduueckoi u ciioBecHOU. Ero nuzydyenue crnoco0CTByeT pa3BUTH IO
ATOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOUICHHI0O M KOHKPETU3allWH,
VCTI0JIb30BAHUIO aHAJIOTUH.

ConepxarenbHast nuHHuS «Hagana mareMaTHuecKOTro aHaliu3a» I03BOJISIET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MaTeMaTU4YECKUX, TaK M MPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYalOUMMCs, TaK KAaK y HHUX TMOSIBISIETCS BO3MOXHOCTb CTPOUTH
rpaQuku  CIOXKHBIX (DYHKUMH, ONpeAensiTh UX HauOOJbIIMEe W HAWMEHBIIHNE
3HAUEHUS, BBIYUCIATH IUIOMAAN (GuUryp u OOBEMBI Tel, HAaXOAUTh CKOPOCTH U
yckopeHusi nmpoueccoB. JlaHHas cojep)karenbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUSI MaTEeMaTUYeCKUX MOJIeNie pealbHbIX CUTYyallHid,
MO3BOJIIET HAXOAUTh HAWJTydIllee PElIeHUE B MPUKIAIHBIX, B TOM YUCJIE COIHUATBHO -
HPKOHOMHUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHMYeCKOTO aHain3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUA, (OPMUPOBAHUIO YMEHUM pAaCMO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. OOyuarolmecs: y3HalT O BBIAOIIUXCS

pe3ynbTarax, MOJYYEHHBIX B XOJI€ Pa3BUTHUA MaTeMaTWKH KaK HaykKh, U 00 uX
aBTOpax.



ConeprxatenbHO-MeTOIUMYecKast JTUHUA «MHOKeCTBa U JIOTHKa» BKIIIOYACT B
cedst DJIeMEHThl TEOPUU MHOXKECTB M MaTeMaTHUYEeCKOM JIOTMKU. TeopeTHKo-
MHO>KECTBEHHbIE MPEICTABJICHHSI TPOHU3BIBAIOT BECh KYPC IIKOJILHON MaTeMaTuku U
npeajaraloT HauboJyiee YHUBEPCAIBHBIM A3bIK, OOBEIUHSIONMI BCE pa3JIebl
MaTeMaTUKH M €€ TMPUIOKEHUNH, OHHM CBS3BIBAIOT pa3HbIE MaTEeMaTUYECKUE
OUCUMIUIMHBL M WX MPWIOXKEHUS B eAuHoe wenoe. I[lostomy BaxHO Hdath
BO3MOXKHOCTh OOY4YaloIIEMyCsi TMOHHMATh TEOPETUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHON MaTeMaTHKH M HUCIOJIb30BaTh €ro JJisl BHIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaKHBIM TNPU3HAKOM MaTeMaTWKd KaK HAyKd CJEAyeT NpHU3HaTh
CBOMCTBEHHYIO €i1 CTPOTr0CTh 00OCHOBAHUH U CJIEI0BAHUE OTIPEACIEHHBIM ITPaBUIaM
MOCTPOEHUS J10Ka3aTelbCTB. 3HAKOMCTBO C 3JEMEHTaMU MaTeMaTu4ecKOM JIOTUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUICHUS OOYYaromIMXCsl, MO3BOJISIET UM
CTPOUTh CBOU PACCYXJCHUS HAa OCHOBE JIOTMYECKUX MpaBui, GOPMHUPYET HABBIKU
KPUTHYECKOTO MBIIIUICHUSI.

B yuebHOM Kkypce «AnreOpa ¥ Hadala MaTEeMaTHUYECKOTO aHAIN3a»
NPHUCYTCTBYIOT OCHOBBI MaT€MaTW4ecKOTO MOJEIHPOBAHUS, KOTOpPbHIE MPU3BAHbI
criocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJIENEH pealbHbIX
CUTyalluid, HCCJENOBaHMs O3TUX MOJENed C TOMOIIBI0 amnmapara aiuredopbl U
MaTeMaTHYeCKOr0 aHaIM3a, WHTEPIpETallMd TMOJy4YeHHBIX pe3yibTaToB. Takue
3a/laHusl BIUIETEHBI B KAXK/bIM U3 pPa3/elioB MPOrpaMMBbl, MOCKOJIbKY BECh MaTepual
y4eOHOro Kypca HIMPOKO HMCIOJIBb3YyeTcs IS PElIeHUs MPUKIaIHbIX 3anad. [lpwu
pellleHNH  pealbHbIX  NPAKTUYECKUX  3a7ad  oOydarolmecs  pa3BUBAIOT
HAOJIIOATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCcTparmpoBaThCs,
UCII0JIb30BaTh AaHAIOTHIO, 000011aTh M KOHKPETU3UPOBATH ITpobIieMy. JlesTensHOCTh
110 (hOpMHUPOBAHUIO HABBIKOB PEIICHUS MMPUKIAIHBIX 3a8/1a4 OPTaHU3YETCS B IPOIECCE
U3Y4CHUSI BCEX TeM Y4YeOHOro Kypca «AireOpa W Hadajga MareMaTudecKoro
aHaJIN3a».

Ha u3ydenue yaeOHOTO Kypca « Anrebpa U Havasia MaTeMaTniecKoTo aHaJI3a
otBoauTcs 272 daca: B 10 kmacce — 136 wacoB (4 gaca B Henemo), B 11 kimacce — 136
qyacoB (4 yaca B HEJ/IEI0).



COAEPXAHUE OB YYEHUA
10 KJIACC

Yuciia 1 BBIYUCJICHUSA

Paunonanbuble yncina. OOBIKHOBEHHBIE M JIECSTHYHBIE NPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanyeckue ApoOu. Ilpumenenuwe apobOell M MPOLEHTOB IS
pEeLICHNs IPUKIIAAHBIX 33124 U3 Pa3JIMYHbIX OTPACJICH 3HAHUNA U PEATbHOU KU3HHU.

JlecTBUTENBHBIE 4YHCHA. PanuoHanbHble W UPpPALMOHAIBHBIE  YHUCJIA.
Apudmernueckue  omnepandd € JCUCTBUTENbHBIMM  4YHclIaMH.  Moaynb
JEICTBUTENILHOTO YHCJAa U ero cBoiicTBa. [IpubmixkEéHHble BBIUKCICHUS, MpaBUIia
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3YJIbTaTa BEIYNCIICHUM.

Crenenp ¢ wnensiM  nokasareneM. buHoM  Hberorona. Hcnoss3oBanue
NOAXOJAIIEH (POPMBI 3aMUCU JIEUCTBUTENbHBIX YUCEN JUJISI PELICHUS MPaKTHUECKUX
3a/1a4 ¥ NPEJICTABJICHUSI TaHHBIX.

ApudMeTnuecKkuil KOpeHb HaTypalbHOM CTENEHH U €ro CBOICTBA.

CreneHp C panMOHAIBHBIM MOKa3zareJeM W €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIbHBIM [TOKA3aTEIEM.

Jlorapudpm uyucna. CpoiictBa Jnorapudma. J[lecaTuuHble W HaTypaibHbIE
aorapuMsl.

CuHyc, KOCHHYC, TaHI'€HC, KOTAHI€HC YHUCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCUHYC ¥ apKTAHI€HC YUCJIOBOT'O apTyMEHTA.

YpaBHeHMs U HEPaBEHCTBA

ToxnecTBa M TOXACCTBEHHbIE IMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIbHBIE ypaBHEHUSI WU ypaBHEHUs-cieacTBus. HepaBeHCTBO,
pElLICHNE HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUs LENbIX U JPOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWwIeHbl OT OJHOW IIEpEeMEHHOMU. JleneHue MHOroYsIeHa Ha
MHOTOUJIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1einbiMu Koddduimentamu.
Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BRIPAKEHUN, COIEPIKAIIMX CTENEHH U KOPHH.

HNppaumonanbHbie ypaBHeHUsI. OCHOBHBIE METO/Ibl PEIIEHUS] UPPALUOHATbHBIX
YpaBHEHUM.

[lokazarenpHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUS MOKa3aTeIbHbIX

YPaBHEHHU.
[Ipeo6pazoBanue BEIpKEHHM, COAEPKAIINX JJOTapU(pMBI.
Jlorapudmuueckue yYpaBHEHUS. OcHOBHbIE METOIbI peLeHus

JorapuMUYECKUX ypaBHEHHIA.



OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMybI. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PenieHne TpuroHOMETpUIECKUX YpaBHEHUM.

Pemienne cucteM JMHEWHBIX YypaBHEHMM. Marpuma CUCTEMBI JMHEWHBIX
ypaBHeHUH. Onpenenurenb MaTpUILIbl 2X2, €ro reOMEeTpUYECKUI CMBICI U CBOUCTBA,
BBIUHCJICHUE €T0 3HA4YCHMS, NPHUMEHEHHE OIPEHEIUTENS JJIsl PELICHUS CHUCTEMBI
JIMHEWHBIX YpaBHEHUW. PemeHne NDPUKIAOHBIX 3a7a4 C MOMOUIBIO CHCTEMBI
JMHENHBIX YpaBHEHUU. VcciienoBanne MocTpOCHHON MOJENN C TIOMOIIBIO MaTPUI] U
OTIPEETUTEIICH.

[locTpoeHne MaremMaTM4EeCKHX MOJENEH pPEaTbHOM CHUTyallud C IOMOLIBIO
YpaBHEHUM W HEPABEHCTB. l[IpuMeHeHHE ypaBHEHMM W HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 33Ja4 U 3a7a4 U3 Pa3IMUHbIX 00JIaCTEN HAYKU U PEaIbHOM KU3HU.

D yHKIMU U TPaPUKH

OyHkius, cnocoObl 3aaaHus (QyHKuuMuM. B3auMHO oOparHbie (QyHKIUH.
Komnosunusa ¢yukumit. I'padpuk  QyHkumu. DiemeHTapHble MpeoOpa3oBaHuUs
rpagukoB QyHKIHIA.

OO6nacth omnpeneneHuss U MHOXECTBO 3HaueHud (yHkiuu. Hymm ¢dyHkimm.
[IpoMexyTKl 3HAKOTIOCTOSIHCTBA. UETHBIE U HEeuéTHBIC PyHKIMU. [leproanueckue
¢byakuuu. [IpomMexyTku MOHOTOHHOCTH (YHKIMH. MakCUMymMbl U MHUHHUMYMBbI
¢byskuyn. Hauboubliiee 1 HauMeHbIIee 3Ha4YE€HUs! PYyHKIIUN Ha POMEKYTKE.

Jlunelinasi, kBajgpaTtuyHas U APOOHO-TMHEWHas (QYHKIMHU. DJIEMEHTapHOE
UCCJIEIOBAHUE U TOCTPOEHUE UX TPAPUKOB.

CrenenHast (pyHKLMS C HaTypalbHBIM U LENIbIM MHoka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs N-0i cTeneHu Kak GyHKIUU 0OpaTHOM CTENEHH ¢
HaTypaJlbHbIM IOKA3aTEJIEM.

[lokazarenbHas u norapupmuyeckas (QyHKIHUHA, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN 1JIs pellieHus] YypaBHEHUIA.

TpuroHoMmerpuyeckass OKPYKXHOCTb, OIIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIHI 4UCIIOBOTO apTyMEHTA.

OyHKIIMOHATTbHBIE 3aBUCUMOCTH B pEIbHBIX IIPOIIecCcax U siBJeHusAX. [ paduku
PEATBbHBIX 3aBUCUMOCTEN.

HavaJyia MaTeMaTH4eCKOro aHAJIM32

IlocimenoBaTeIbHOCTH, CIIOCOOBI 3amaHusg IOCJIEAOBaTeNIbHOCTEN. Meron
MaTeMaTU4ECKON MHAYKUMU. MOHOTOHHBIE U OTPAHUYEHHBIE MOCIEI0BATEILHOCTH.
HcTopusi BO3HUKHOBEHMSI MAaTEeMAaTHYECKOrO0 aHalM3a Kak aHaim3a OECKOHEUHO
MaJbIX.

Apudmernueckas U TeoMeTpuuecKkas mporpeccuu. beckoHeuHo yObIBaroiast
reoMeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YOBbIBAIOUIEH I€OMETPHYECKOU
Iporpeccuu. JIMHENHBIM U SKCIHOHEHIHAIBLHBIN pOCT. Ynceno e. Popmyia CII0OKHBIX



IIPOLEHTOB. lcmonb30BaHue NPOrpecCUM JUId  PEIICHUS PEANbHBIX 3aaad
IIPUKJIAHOTO XapaKrepa.

HemnpepoiBHble (QyHKIMM W WX CBOMCTBA. Touku paspeiBa. ACHMITOTHI
rpadukoB ¢Qynkimii. CBoiicTBa (QYHKIUI HENpepbIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB JUIsl PEUICHHsT HepaBeHCTB. [IpMMeHeHHMe CBOWCTB HENPEPBIBHBIX
(GYHKUMI 17151 pelieHrs 3a1a4.

[lepBas u BTOpas mpousBoaHbIe QyHKIMKU. OnpeaeneHue, TeOMETpUIECKUN 1
bu3nyeckuil CMBICI IPOU3BOJHON. YpaBHEHHE KacaTeIbHOU K TpaduKy (PyHKIHH.

[IpousBoaHbI€ NIeMEHTapHBIX PyHKUIMN. [Ipon3BOAHAS CYMMBI, TP OU3BEICHHUS,
YaCTHOT'O U KOMIO3UIIUH (PYHKITHIA.

MHo:xecTBa U JIOTHKA

MHokecTBO, omnepaluu HaJ MHOXXECTBAMH M HX CBOWCTBA. Jluarpammsl
Oinepa—BenHa. [IpumeHeHre TeopeTUKO-MHOKECTBEHHOTO anmnapara Jjsi ONMCAHUS
pEabHBIX MPOLECCOB U SIBJICHUM, MPU PEIICHUH 3a7ad U3 JPYrux ydeOHbIX
IIPEAMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTeMaTH4YECKOTO0 OOBEKTa, CIEICTBHE,
JI0KA3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYUCTICHUSA

Harypanbnabie u menbie yncia. [IpuMeHeHHe NPU3HAKOB JIEIMMOCTH IIEJIbIX
qyuces, HauOoibImi obmmii nemutens (nanee — HOJl) u Hammensbliee ooOIee
kpatHoe (ganee — HOK), octatkoB o moaymo, anropurMma EBkimaa aiis penieHus
3a7a4 B LIEJIbIX YMCJIIaX.

KommuiekcHble uncia. Anredpandeckas U TpUroHoMeTpudeckasi GopMbl 3aucC U
KOMIUIEKCHOTO YHCIa. ApudMETHUYEeCKHue OIeparid C KOMILICKCHBIMH YHCJIaMH.
N300pakeHre KOMIUICKCHBIX YHCET Ha KOOPJAMHATHOM IUIOCKOCTH. Dopmyra
Myagpa. KopHu N-0#i cTeneHr u3 KOMIUIEKCHOTO uuca. [[puMenenrne KoMIIEKC HbIX
YHUCeN JIJIs peieHus: PU3NIeCKUX M TEOMETPUUIECKUX 3aj1a4.

YpaBHeHMs U HEPaBEHCTBA

Cuctema ¥ COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PaBHOCHIILHBIE CUCTEMBI U
CHUCTEMBI-CJIC/ICTBUA. PaBHOCHIILHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHne TpuroHOMeTpUIECKUX HEPABEHCTB.

OcHOBHBIE METOIBI PEIICHUS TTOKA3aTEeIbHBIX U JOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
HUppaIrMoHaIbHBIX, TOKA3aTEIbHBIX U JJOTApU(PMUIECKIX YPaBHCHHM.



YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IAPAMETPaAMHU.

[IpuMeHeHne ypaBHEHUHN, CUCTEM U HEPABEHCTB K PELICHUIO MaTeMAaTH4ECKUX
3a/1a4y U 3a7a4 U3 pa3M4HbIX 00J1acTell HAYKU U PEaIbHOM JKU3HU, UHTEPIPETALUS
IIOJTyYEHHBIX PE3YJILTATOB.

D YHKIUHU U TPAPUKH

I'padux xommozunmu ¢GyHKIMA. ['eomeTpuueckue o00pa3bl ypaBHEHUUA H
HEPABEHCTB Ha KOOPAUHATHOM INIOCKOCTH.

Tpuronomerpuieckue GyHKIUHU, UX CBONCTBA U IPAUKH.

['padmueckue MeTONbI pelIeHHs YypaBHEHUI W HepaBeHCTB. | paduueckue
METO/IbI PEIICHUS 33724 C IapaAMETPaMHU.

Hcnonb3oBanue rpapukoB (PYHKUMNA [Js1 HCCIEAOBAaHUS MPOLIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT IMPU PEUICHWU 3aJa4y W3 APYruX yueOHBIX
IIPEAMETOB U PEATbHOM KU3HU.

Ha4vaJyia MaTeMaTH4eCKOro aHAJIM32

[IpumeHeHre MPOU3BOJHON K HUCCIENOBAaHUIO (DYHKIUI HA MOHOTOHHOCTH U
sKCcTpeMyMbl. Haxosk/1eHne HanOoJIbIIEro 1 HAMMEHBILIETO 3HAYEHUI HENPEPBIBHOM
(YHKLMH Ha OTPE3KE.

[IpuMeHeHne MPOU3BOAHOM ISl HAXOXKACHUS HAWIYYIIEro pElICHUs B
IPUKIAJHBIX 3aJadax, [l OIPENEICHUs CKOPOCTHM M YCKOPEHHMs IpoLecca,
3aJaHHOTO (POPMYJION UM TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TNiepBoOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKuMi. [IpaBuna HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpan. I'eomerpruyecknii CMBICI MHTErpaja. BeruuciieHne onpenencéHHoro
uHTerpana no popmyne Herorona-JleitOnuna.

[IpumeHeHre uWHTErpanga sl HAXOXKIEHUS IUIOMAAENH IUJIOCKUX Quryp u
00bEMOB reOMETPUUECKUX TEIL.

[Ipumepsl pemenuit  auddepeHInanbHbIX ypaBHEHUH. MareMmatudeckoe
MOJIEIMPOBAHUE pPEATbHBIX MTPOLECCOB C MOMOILBIO MU PepeHInaTbHBIX YPaBHEHUIA.



[UDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3 A»
(YIJIYBJIEHHBII YPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:xn1aHCKOr0 BOCIMTAHUSA:

C(hopMHUPOBAHHOCTh T'PAXKAAHCKON MO3ULMU OOYHAIOMIErocsi Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCHUIMCKOIr0 OOILECTBA, MPEICTABICHUE O MaTEMAaTUY €CKUX
OCHOBaX (PYHKUMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, MpOLETYp
Ipa)kJaHCKOT0 00111eCTBa (BBIOOPHI, OMIPOCHI U APYro€), yMEHHUE B3aUMOIEMCTBOBATH
C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBHHU C UX (PYHKLIUAMHU U HA3HAUEHUEM;

2) MIaTPMOTHYECKOr0 BOCIIMTAHUA:

C(hopMHUPOBAHHOCTh POCCUMCKON TPaXKIAHCKON HIECHTUYHOCTH, YBAKEHUS K
NPONUIOMY M HAacTOSIIEMY POCCUHCKOM MAaTreMaTWKH, LIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAareMaTUKOB U POCCHUHCKON MaTeMaTU4eCKOM IIKOJIbI,
UCIIOJb30BAaHUE JTUX JOCTIKEHUH B JPYrUX HaykKaX, TEXHOJOTusAX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI 0 BOCITUTAHUS:

OCO3HAaHME AYXOBHBIX IIEHHOCTEH POCCHUIICKOro Haponaa, choOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBEJCHUS, CBA3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUN HAyKU U JESTEIbHOCThIO YUYEHOTO, OCO3HAHHUE JIMYHOTO
BKJI3/Ia B IOCTPOEHUE YCTOMUHMBOTO OyIyIIEro;

4) 3CcTeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHONIIEHWE K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaThyecKHuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyX/1€HUI, BOCIPUUMYUBOCTbH K
MaTeMaTUYECKUM acIieKTaM Pa3IMuHbIX BUIOB UCKYCCTBA;

5) pu3nvecKoro BOCIIUTAHNUSA:

c(hopMHUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpECcax
340pOBOTO M 0e30macHOro obOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY
310POBBIO (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXA,
perymsipHas (usnyeckas aKTUBHOCTb), (PU3WYECKOE COBEPILICHCTBOBAHUE MPHU
3aHSITUSIX CIOPTUBHO-03/I0POBUTEIBHOM 1€ TETHLHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHUE IIEHHOCTH TPYI0II00 M, UHTEPEC K Pa3IMUHBIM
chepam npodeccHOHANbHON NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U €€
MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyiiei mpodeccun u
peam30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IJIAHBI, TOTOBHOCTh M CIOCOOHOCTH K
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MaTeMaTH4eCKOMY 00pa30BaHMIO U CaMO0OPa30BaHUIO HA MMPOTSKEHNUH BCEH KU3HH,
FOTOBHOCTh K AaKTMBHOMY YYacTUI0 B PEIICHUM MPAKTUYECKUX  3a7ad
MaTeMaTU4ECKOW HAPaBJICHHOCTH;

7) 3K0JIOrH4eCKOIr0 BOCIIUTAHUSI:

C(hopMHUPOBAHHOCTh  JKOJOTUYECKOW  KyJIbTyphbl, TIOHUMaHUE BIUSHUSA
COLMAIIbHO-?)KOHOMUYECKHUX MPOILIECCOB Ha COCTOSIHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, 0CO3HaHHE INI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOOIIeM, OpHEeHTAIIMS Ha
MIPUMEHEHNE MaTeMaTUdeCKUX 3HAHUM JJIs pellieHus 3a7a4 B 00J1aCTU OKPYKarolen
cpenabl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKHM MX BO3MOXHBIX MOCJIEICTBHM IS
OKPYKarOIIEH CPEebL;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMS:

C(hopMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUSI HAYKU U OOIIECTBEHHOW MPAKTUKH, TOHUMAHHUE MaTEMaTUYECKOM
HAYKH Kak c(epbl YeIOBEUECKOMN EeATENbHOCTH, ITAOB €€ Pa3BUTHSI U 3HAYUMOCTHU
JUIS Pa3BUTHsI LMBUIM3ALMU, OBJIAJCHUE A3BIKOM MATEMaTHUKH U MaTEeMAaTUYECKOU
KYJIbTYpOU KaK CpEICTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U
UCCIIEI0BATENbCKYIO JEATEIbHOCTh MHIUBUIYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIe yHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBbleiornyeckue 1eC TBUA:

BBISIBIATH W XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKU MaTeMaTUYECKHUX
00BbEKTOB, MOHATHIA, OTHOIIEHUI MEXIY NOHATUSAMU, (GOPMYIUPOBATH ONPEEIICH U
MOHSITUH, YCTAHABIIMBAThH CYILIECTBEHHBIN MPU3HAK KJIACcCU(PUKAIIMKA, OCHOBAHMS JJIs
000011IeHHs U CPaBHEHUS, KPUTEPUH ITPOBOIUMOTIO aHAITU3A;

BOCHPUHUMATh,  (QOPMYIUpPOBATH M  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPUTENbHbBIC U OTpUIATEIbHbIC, EAMHUYHbIC, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBJIATh MaTEMaTHUE€CKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B
dakTaX, JaHHBIX, HAOIONCHUAX M YTBEPXKICHUSAX, MpeAyararb KPUTEPUU JJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNM;

7enaTh BBIBOABI C HCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AaK/IFOUEHUN, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MaTeMaTHUECKUX YTBEPIKICHUIM
(mpsiMbl€ ¥ OT MPOTHBHOTO), BRICTPAUBATh aPTyMEHTAIMIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHHS U BBIBOIBI;

BBIOMpATh CMOco0 permeHnss ydeOHOM 3agadyu  (CpaBHUBATh HECKOJBKO
BApHUAHTOB PEIICHMSI, BEIOMPaTh HaKOOJIee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIILHO
BBIJICIICHHBIX KPUTEPUEB).
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ba3zoBrble ncciienoBare/bCKue 1eHCTBUSA:

UCIIOJb30BaTh BOIMPOCHl KAk MCCJEI0BATENbCKANA HHCTPYMEHT IIO3HAHMS,
dbopmymupoBarb  BONPOCHI,  (UKCHUPYIOIIME  MPOTHUBOpEYHe,  MHpolsemy,
yCTaHaBJIMBaTh UICKOMOE U IaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBAThH CBO IO
MO3UILIMI0, MHEHHE;

MIPOBOJUTH CAMOCTOSITENILHO CIITAHUP OBAHHBI M HIKCIIEPUMEHT, UCCIIEOBAHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MareMaTndecKoro OObeKTa, SIBICHHUs, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00bEKTaMH, SIBIICHUSIMHU, IPOLIECCAMU;

CaMOCTOSTENbHO (opMyIupoBaTb 00O0OIIEHHST M BBIBOABI MO peE3yJbTaTam
NPOBEAEHHOTO  HAOJMIOJAEHUS,  HUCCICAOBAaHUS, OLEHUBaThb  JOCTOBEPHOCTH
MOJIy4YE€HHBIX pE3YyJIbTaTOB, BHIBOJIOB U 0000IICHNUH;

NPOTHO3MPOBATh BO3MOKHOE pa3BUTHE MpoOLecca, a TaKXKEe BBbIJABUTaTh
MPEANOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCJIOBHSIX.

Padora c undopmanuen:

BBISIBJIATh JA€PUUUTHI MHGOPMAIMH, JTaHHBIX, HEOOXOAUMBIX NI OTBETA Ha
BOIIPOC U JUIs PELLCHUS 3a/1a4H;

BbIOMpaTh MHPOPMALIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIOB, aHATM3UPOBATh,
CHUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUUHBIX BUAOB U (HopM
MIPE/ICTABJICHUS;

CTPYKTYpUpOBaTh MHGPOPMAIUIO, MNPEACTaBIAThH €€ B Pa3IMUHBIX (Popmax,
WTIOCTPUPOBATh IpapUuecKy;

OLICHUBATh Ha/IEKHOCTh uH(popMaun 1o CaMOCTOSITEIbHO
c(hopMyJIMpPOBAHHBIM KPUTEPHUSM.

KoMMyHuKaTHUBHBIE YHMBepCaJbHbIE YieOHbIe 1eiCTBH S

OO0wenne:

BOCTIPHHUMATH B (OPMYJIHPOBATH CYKIEHHUS B COOTBETCTBHH C YCIOBUAMH U
HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBarTb TOSICHEHUS 1O XOJly pEUIeHHUs 3a7a4H,
KOMMEHTHPOBATH MTOJYYEHHBIN pE3YIbTarT;

B XOJie¢ OOCYXIIEHHUsI 3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYKIAeMOU TEMBI,
MpoOJIeMbI, pelaeMoil 3aa4u, BEICKa3bIBaTh UJIEH, HAIICTICHHbIC HA TTIOUCK PElICHUs,
COIMOCTABJISITh CBOM CYXKACHUS C CYXICHUSIMU JPYTMX YYaCTHUKOB JIMAJIOTa,
OOHApy>XMBaTh pa3jMuMe U CXOJACTBO IMO3ULIUNA, B KOPPEKTHON dopme
bopMyIHPOBATh pa3HOTIIACHSI, CBOM BO3PAKCHNUS,

MPEACTABIATh PE3YIbTaThl PEUICHUS 3aJa4u, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEILbHO BbIOUpATh (OpMAT BBICTYIUICGHUS C Y4YETOM 3aaad
MPE3EHTALUU U OCOOCHHOCTEHN ay JUTOPUH.
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PeryasiTuBHbIe YHHBEpPCaJIbHbIC Y4eOHBIE 1eCTBUA

Camoopranuszanus:

COCTaBJISITh IUIAH, aITOPUTM pEUICHUs 3a7a4ud, BHIOUPATh CIOCOO peIIeHHs C
Y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apTYMEHTUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOM HH(POPMAITHH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIA HHTEJIJIEKT:

BJIaJICTh HABBIKAMH IMO3HABATEILHOM pedaekcuu Kak 0CO3HAHUS COBEPIIAEMBIX
JOEHUCTBUH W MBICIUTEIBHBIX IMPOLECCOB, MX PE3YyJbTaTOB, BIAJETh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI MPOLECCA U PE3YNbTaTa PELICHUS MAaTEMaTH4EeCKOU
3a/1a4y;

IIPEABHUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTHh IPHU PEIICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JAESITEILHOCTh HA OCHOBE HOBBIX O0OCTOATEIbCTB, JaHHBIX,
HalICHHBIX OIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUSIM, OOBIACHATh TPUUUHBI
JOCTWKEHUSI WM HEOCTHKEHUS pPE3yJbTaToB ACSITENbHOCTH, HAXOAUTh OILIMOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eITeJIbHOCTD:

[IOHMMATh W MCIIOJb30BATh MPEHMYLIECTBA KOMAHIHOM W HWHIMBUAYAJIbHOU
paboOThI TPU PELICHUU YUEOHBIX 3a/1a4, IPUHUMATh LIE€Ib COBMECTHOM ACSITENIHOCTH,
IUIaHUPOBaTh OPTAHM3AIMI0 COBMECTHOW pPabOThl, pacupelneisiTb BHUIbI PadoT,
JO0TOBapHUBaThCsA, OOCYXKAaTh MPOLECC M pe3yabTar padoOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX Gopmax paboThl (00CyXkaeHHus, 0OMEH MHEHU,
«MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJHSATH CBOIO YaCTh pa0OTHI M1 KOOPAUHUPOBATH
CBOM JICVCTBHUA C IPYTUMU YJICHAMU KOMAaH/Ibl, OLIEHUBATh KAYE€CTBO CBOEIO BKJIa/1a B
o0ImMi  TPOAYKT MO  KpUTEpUsM,  CHOPMYIUMPOBAHHBIM  y4aCTHUKaMU
B3aUMOJEUCTBHUS.

IHNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kJjacce oOydarOmMiiCs TMOJYYUT CIEAYIOIINE
MPEAMETHBIC PE3YNbTAaThl 10 OTAEIBLHBIM TeMaM paboyell mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTuyecKoro aHaTu3ay:

Yucsa v BbIYMCJICHUSA:

CBOOOJIHO ONEPHUPOBATh MOHATUAMH: pAIMOHATBHOE YHCIO, OEeCKOHEYHas
nepuouyeckas  ApoOb, TMPOICHTH, HPPAMOHAILHOE YHCJIO, MHOXECTBa
palMOHAIBHBIX U JIEUCTBUTENIbHBIX YUCEIL, MOAYJIb JEUCTBUTEIBHOTO YHCIIA;

MIPHUMEHSTh APOOU M MPOIICHTHI JIJIS1 PEIICHUS IPUKIIATHBIX 337124 U3 Pa3InIHBIX
OTpacJiel 3HAHUM U PEATbHOM )KU3HU;
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MPUMEHATh NPUOJIMKEHHBIE BBIYMCIICHUS, NIPaBUila OKPYTJICHUS, NIPUKUAKY U
OLICHKY PE3YJIbTATa BEIYUCIICHN;

CBOOOJTHO ONEpUPOBATh MOHITHEM: CTENEHb C LEJIbIM IOKA3aTeleM,
UCII0JIb30BaTh MOJAXOAILYI0 GOPMY 3aIUCU JACUCTBUTEIBLHBIX YUCEIN I PELICHHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABIICHUS JaHHBIX;

CBOOOJITHO ONEpPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypabHOU
CTEIICHU;

CBOOO/THO ONIEPUPOBATH MOHATHUEM: CTENEHD C pallMOHAILHBIM [TOKA3aTeleM;

CBOOOJTHO ONEpPUPOBATH NOHATUSAMHU: JOrapupMm UHClIa, JECITHUYHBIE H
HaTypajibHbIE JIOTAPU(DMBI,

CBOOOJIHO ONEpPUPOBATH MOHATUSIMU: CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI€HC
YHCJIOBOTO apTyYMEHTA,

OIIEPUPOBATH NMOHATHUAMU: APKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHUCJIO BOTO
apryMeHTa.

YpaBHeHHS U HEPAaBEHCTBA:

CBOOOJIHO ONEPUPOBATh MOHITHUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHHUS U YPABHEHHUA -CJIEICTBUSA, PABHOCHUJIbHBIC HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METOAbl PEUICHUS pPaAlMOHAIBHBIX M JIPOOHO-
palMOHAIBHBIX YPAaBHECHHUW, MPUMEHATH METOJ HHTEPBAIOB JUIsl  PELUCHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MMOHITHUSIMHU: MHOTOYIEH OT OJHON TEepeMEHHOMH,
MHOTOYJIEH C LEABIMU KO3(PPHUIIMEHTaMHU, KOPHU MHOTOYJIEHA, IPUMEHSTh JCJICHUE
MHOT'OYJICHA HAa MHOTOWIEH C OCTaTrkoMm, Teopemy be3y u Teopemy Buera nns
pelIeHus 3a/1a4;

CBOOO/THO OTIEPUPOBATH MOHATUSMHU: CUCTEMA JIMHEWHBIX YPaBHEHUH, MAaTpUIIa,
ONPEAEIUTEND MaTpulbl 2 X 2 W €ro reOMETPUYECKUN CMBICI, HCIOJIb30BaTh
CBOMCTBa ompeaenuTess 2 X 2 g BBIYUCJICHUS €ro 3HAYCHHUS, NPUMEHSTH
ONPEACIUTENNA JUII PELIEHUS] CUCTEMBbl JIMHEWHBIX YPaBHEHUN, MOJECIUPOBAThH
pealbHBIE CUTYallUd C MOMOIIBIO CUCTEMbBI JIMHEHHBIX YpaBHEHWH, HCCIEI0BATh
MIOCTPOEHHBIE MOJEIN C MOMOUIBI0 MATPHULl U ONPEAEIUTENEH, HHTEPIIPETUPOBATH
IIOJTy4YECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBAa JEHCTBUA C KOPHSAMU JUid MpeoOpa3zoBaHUsA
BBIPAKECHUM;

BBITIOJIHATh MIPEOOpPa30BaHUsI YHUCIOBBIX BBIPAKECHUMN, COACPIKAIIMX CTEIICHH C
palrOHAIbHBIM ITOKA3aTENIEM;

MCII0JIb30BaTh CBOKCTBA JIOTapu(PMOB /1715 TpeoOpazoBaHust JorapupMudec Kux
BBIPAKCHUM;
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CBOOOJIHO ONEpHUPOBAaTh MOHATUAMH: HPPALUOHAIbHBIE, IOKA3aTEIbHbIE U
JorapuMUYecKre ypaBHEHHsI, HAXOJIUTh WX PEHICHUs C MOMOIIBI0 PAaBHOCHIBHBIX
NEPEXO0/I0B WM OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUEcKHe (popMymbl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO  ONEpPUPOBaTb IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxoaumble  (OPMYNIbl  JJIs1  pPEUIEHUS] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJENUPOBATh pealbHbIE CHUTyallMkd Ha S3bIKE aureOpbl, COCTABIAThH
BBIPDQKCHUSA, YpaBHEHMs, HEPABEHCTBA [0 YCJOBHMIO 33JauM, MCCJEI0BaTh
MOCTPOEHHBIE MOIEIU C UCTIOJIb30BAHUEM alllapara anredpsol.

DyHKUMH U rpauKu:

CBOOOJIHO ONEpHUPOBaTh MOHATUAMM: (YHKIMSI, CIOCOOBI 3a7aHusl (YHKLIMH,
B3aUMHO OOpaTHble PyHKIMHU, KOMIO3UIMS QYHKLMMA, TpaduK (GyHKIUH, BBITOJHATh
AIIEMEHTApHBIE NpeoOpazoBaHusi rpaUKOB PYHKIINIA;

CBOOOJIHO OIEpPUPOBaTh MOHATUAMU: OOJIACTH OMNPEACIICHUS WU MHOMXECTBO
3Ha4Y€HUHN PyHKUMHU, HYJIU (PYHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMNEpUpOBaTh TMOHATUAMHU: UETHbIE M HEUETHbIE (YHKIIMH,
nepuoanyeckue (yHKIUH, TPOMEKYTKH MOHOTOHHOCTH (PYHKLHH, MAaKCUMYMbI U
MUHUMYMbl (DYHKLIMM, HauOOJblliee M HaUMEHbllee 3HauyeHue (PyHKUIMU Ha
MIPOMEXKYTKE;

CBOOOJIHO ONEpPUPOBaTh MOHATUSMU: CTENEHHAs] (PYHKLHS C HATypalbHBIM U
LEJbIM TOoKa3areneM, Tpaduk CTENeHHON (YHKUMKM C HaTypalbHbIM M ILEJbIM
nokasareneM, Tpauk KOpHsS N-Oil cTerneHu Kak (PyHKIMU OOpaTHOM CTENEHH C
HaTypaJIbHbIM ITOKa3aTeleM;

OTNIEpUpPOBATh TOHATUAMM: JIMHEWHas, KBaJpaTHUHAas U JIpOOHO-JTMHEWHas
(YHKIMH, BBITOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAHKE U MOCTPOEHUE UX TPA(UKOB;

CBOOOJIHO ONEpUPOBaTh MOHATUAMM: TOKa3zaTelbHAas U Jorapupmuyeckas
GyHKIMM, WX CBOWCTBA W TpaduKH, HUCMOIb30BaTh HMX TpaduKd [JIS pPELICHUS
YPaBHEHUU;

CBOOOJIHO OMNEpPUPOBATH TOHATUSIMU: TPUTOHOMETpHUUYECKAs] OKPY>KHOCTb,
oTpe/ieJIeHnEe TPUTOHOMETPHUYECKUX (PYHKIIUNA YHCIOBOTO apTyMEHTA,

WCMOJIb30BaTh Trpapuku GyHKIUHA A  UCCICAOBAHMS IPOIIECCOB M
3aBUCMMOCTEN TMPU PEUICHUU 3a7a4 U3 JIPYTHX YYEOHBIX MPEJAMETOB U pealbHOU
’KU3HU, BRIpaKaTh (GOpMyJIaMHi 3aBUCUMOCTH MEX/1Y BETMUMHAMY,

HavaJjia MaTeMaTH4eCKOro aHAJIM3A:

CBOOOJHO ONIEpUpPOBaTh MOHATUAMU: apumMeTHuecKkas M TeoMeTpUuYecKas
nporpeccusi, 06CKOHEUHO yOBIBarOIIas reoMETpUUecKasl Mporpeccusi, JTUHEUHBIN U
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AKCIIOHEHIUAIBHBIN POCT, (hopMysa CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU I PELICHUS pPEAbHbIX 3a/1ady NPUKIAJHOTO
XapakTepa;

CBOOOJHO OTEpUPOBATh MOHATHSIMHU: MOCIEI0BATEIHLHOCTD, CIIOCOOBI 3aaHUs
MOCJIEIOBATENbHOCTE, MOHOTOHHBIE W OTpPAHMYEHHBIE MOCJEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3aPOK/ICHUS MATEMATHUECKOT0 aHaIM3a Kak aHan3a OECKOHEYHO
MaJbIX;

CBOOOJHO OTNIEpUPOBATh MOHATHIMU: HEMIPEPbIBHBIC (DYHKIIMU, TOYKU pa3pbIBa
rpaduka QyHKIMH, aCUMOTOTHI Tpaduka QyHKIHIN;

CBOOOJITHO OMNEpUpOBaTh MNOHATHEM: (DYHKUUS, HENpEpbIBHAs Ha OTPE3KE,
MPUMEHATH CBOMCTBA HEMIPEPBHIBHBIX (DYHKIIMM JIJIsl peLIeHUs 3a7ay4;

CBOOOJIHO ONIEPUPOBATH MOHATUSMMU: IIEPBasi U BTOpasi IPOU3BOAHbIE (QYHKLIUH,
KacarenbHas K rpauky pyHKINU;

BBIYUCJISITh MPOU3BOJIHBIE CYMMbI, POU3BEICHUS, YACTHOTO M KOMIIO3UI[UH
ABYX (DYHKIMI, 3HaTh MPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINA;

UCIIOJb30BaTh T€OMETPUYECKUA U (PU3NYECKUM CMBICI MNPOU3BOJHOW JIs
pelieHus 3a1ay.

MHoxKeCcTBa U JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPAIIMH HAaJ] MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJisi ONMUCAHUS PeabHbIX
MPOLIECCOB U SIBJICHUI, TP PELICHUU 33]1a4 U3 IPYTUX y4E€OHBIX MPEIMETOB;

CBOOOJIHO OMEpUPOBaTh MOHATUSIMU: OINpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEICTBHE, CBOMCTBO MAareMaTH4eCKOro 00BEKTa, J10Ka3aTeIbCTBO, PAaBHOCUIIbHbBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy o6yuenus B 11 kJjacce OOydarOIMICS TOJYYUT CIEAYIOIINE
MpEeIMETHbIE pe3yJbTaThl MO OTACIbHBIM TeMaM pabouell mporpammbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTuyecKoro aHaIu3ay:

YucJia 1 BLIYUCICHUA:

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: HATYPAIbHOE U LIEI0€ YUCIIO, MHOKECTBA
HATYpaJIbHBIX W IIEJIbIX YHCEJ, MUCIOJIb30BaTh MPU3HAKU JIETMMOCTH LEJbIX YUCET,
HO/JI m HOK HarypalbHBIX 4HCEN g PEEHHs 3aaad, NPUMEHSITh alrOpHUTM
EBxkmupa;

CBOOOJIHO ONEpHUpOBaTh IMOHATHEM OCTarka MO MOJYJI0, 3aluChIBaTh
HaATypaJIbHbIE YKCJIa B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUUCIICHNUS,

CBOOOJIHO OIEpUPOBaTh TMOHATUAMHU: KOMIUIEKCHOE YMCJIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABJISATh KOMIUIEKCHBIE 4YMCJIAa B alreOpanyeckod u
TPUTOHOMETPUYECKOU (hOopMe, BBITIOJNHATH apUPMETUUECKHE OTEpali C HUMHU H
n300paXkaTh HA KOOPAUHATHOM TUIOCKOCTH.

16



YpaBHeHMS H HEPAaBEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATUSIMHU: HpPpAUOHATbHBIC, TOKa3aTelIbHbIE U
JorapupMUYecKre HEPaBEHCTBA, HAXOUTh UX PEIICHHS C TOMOIIbIO PABHOCHIIbHBIX
[IEPEXO/I0B;

OCYILECTBJISITh OTOOP KOPHEH IPH PELIEHUH TPUTOHOMETPUYECKOIO yPaBHEHUS;

CBOOOJIHO OMNEpUpPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxoaumbie  (OPMYJIbl sl  pPEUIEHUsS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATH MOHATUSMM: CUCTEMA U COBOKYMHOCTh YPABHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOJAUTh PELICHUS
CHUCTEMBI U COBOKYIHOCTEW PAMOHAIBHBIX, UPPALMOHAIBHBIX, OKA3aTeIbHbIX U
jorapu(pMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

peliaTh paloHaIbHbIE, UPPALMOHATILHBIE, TIOKA3aTeIbHBIE, JOrapupMUdecKue
U TPUTOHOMETPUYECKUE YPABHEHHsS W HEPABEHCTBA, COJEpKALIME MOAYJIM H
IapameTpal;

IMPUMEHATh TpapUuecKue METOAbl JUJIsl PELICHHUs] YpaBHEHU M HEPABEHCTB, a
TaKKe 3a/1a4 ¢ apameTpamu,

MOJEIMPOBAaTh pEalbHbIE CUTyallMM Ha S3bIKE aireOpbl, COCTaBJATH
BBIDAKEHUS, YPAaBHEHHs, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 3a/1auH,
UCCJIEN0BaTh IIOCTPOEHHbIE MOJEIM C MCIOJIb30BAaHMEM ammapara aiareopsl,
MHTEPIPETUPOBATH MTOJTYYEHHBIN PE3yJIbTaT.

DYHKIHUU U TPAPUKH:

CTpOUTh TpaduKd KOMIO3ZUIMK (QYHKIUHA C MOMOUIbIO SJIEMEHTApHOTO
MCCJIEIOBAHMS M CBOMCTB KOMITO3UIUU IBYX (DYHKIIHIA;

CTPOUTHh FeoMeTpUUYeckre 00pa3bl ypaBHEHU U HEPABEHCTB HA KOOPAUHATHOU
IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATUAMMU: TPAPUKN TPUTOHOMETPUUECKUX (DYHKITHIA;

OPUMEHATh (PYHKUMH JJI1 MOJCTUPOBAHUS M HUCCIEAOBAaHUS pealbHBIX
IIPOLIECCOB.

HavaJia MaTeMaTH4eCKOro aHAJ/IM3a:

MCII0JIb30BaTh MPOU3BOAHYIO 1JISl UCCIIE0BaHUS (YHKIIMM HA MOHOTOHHOCTh U
ADKCTPEMYMBI;

HAXOJUTh HauOOJIbIlICE U HAUMEHbIIIEE 3HAYCHUSI (PYHKIIMMA HENpepbIBHOW Ha
OTPE3KE;

MCIMOJIb30BaTb MPOW3BOJHYIO JJIsI HAxXOXKJICHHS HAWIy4ylIero pelIeHUus B
MIPUKIIAAHBIX, B TOM YHUCJIE COLMATbHO-3KOHOMUYECKUX, 3a7a4ax, JJIsl ONpEACICHUS
CKOPOCTH U YCKOPEHUS IIpoLiecca, 3aJaHHOT0 (OopMyJIOi UK TpaduKoM;
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CcBOOOJTHO ONIEPUPOBATH MOHATUSMMU: IEPBOOOPA3HAs, ONPEAEIEHHBIN UHTErpa,
HAXOJIUTh TEPBOOOpPA3HBIC SJEMEHTAPHBIX (PYHKIMIA M BBIYUCIATH WHTErpajl 1o
dopmyne Hprotona-Jleitoanma;

HAXOJIUTh IJIOIIAIU MNIOCKUX PUTYP U 00BEMBI T C TOMOIIIBIO HHTErpaia;

UMETh NPENCTABICHUE O MAaTEMaTu4eCKOM MOJECIMPOBAHUM Ha IPUMEPE
cocTaBieHus U] PepeHInaTbHBIX YpaBHEHUI;

pelarh NpPUKIAAHBIE 337a4M, B TOM YHCJIE COLHUAIBLHO-3KOHOMHUYECKOTO H
bu3nyeckoro xapakrepa, CpeicTBAMU MaTeMaTUYECKOT0 aHAITN3A.
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TEMATHYECKOE IVNIAHUPOBAHUE
10 KUIACC

Ne
n/n

HaumeHoBaHMe pa3ieioB U TeM
MPOrpaMMbl

KoanuyecTBo yacoB

Bcero

KonrtpoabHbie
padoThI

DuieKTpOHHBIE (U poBHIE)
o0pa3oBaTeJbHbIE PeCypChI

Oynkunu u rpaduku. CreneHHas
(YHKUIMS C LENbIM IOKa3aTeneM

12

1

https://resh.edu.ru/subject/51/10/

Apudmernueckuii kopeHb N-0if
crenenu. MppannonaabHble
YpaBHEHHS

15

https://resh.edu.ru/subject/51/10/

ITokazarenbHast GyHKIIHSI.
Iloka3arenbHble YpaBHEHHUS

12

https://resh.edu.ru/subject/51/10/

Jlorapudmuueckast QyHKIMS.
Jlorapudmudeckie ypaBHEHUS

20

https://resh.edu.ru/subject/51/10/

HppannoHanbHbIe,
[I0Ka3aTeJIbHbIE U
Jorapu(gMUUecKue HepaBeHCTBA

24

https://resh.edu.ru/subject/51/10/

CucreMsl palluOHaJIbHBIX,
HMppalOHAIbHBIX TOKA3aTEJIbHBIX
U JTorapu(MUUECKUX YpPaBHEHUI

12

https://resh.edu.ru/subject/51/10/

Tpuronomerpuueckue
BBIPAXCHUS U YPABHEHUS

22

https://resh.edu.ru/subject/51/10/

['paduxu TPUTOHOMETPUUECKUX
¢bynkuuil. Tpuronomerpuyeckue
HEPAaBEHCTBA

14

https//resh.edu.ru/subject/51/10/

9

[ToBTOpeHue, 006001ICHNE,
CHCTeMAaTH3aIns 3HaHU I

https://resh.edu.ru/subject/51/10/

OBILEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

136

10

11 KJIACC

KoanyecTBo yacos

Ne | HaumeHOBaHMe pa3/ieJiOB H TeM JuieKTpoHHBbIE (U poBbIE)
KonTpoJsbHbie
1/ | IPOrpaMMbl Bcero o0pa3oBaTeJbHBIE peCcypchbl
patdoThI
1 [TocnenoBaTenbHOCTH U 10 1 https://resh.edu.ru/subject/51/11/
MPOrpeccuu
2 HenpepbiBHbIC QyHKIIHH. 20 1 https:/resh.edu.ru/subject/51/11/
[TpousBoaHas
3 HccnenoBanue QyHKIUN C 22 1 https://resh.edu.ru/subject/51/11/
MOMOILBIO TPOU3BOAHOM
4 TlepBoOGPasHas i HHTErPaT 12 1 https://resh.edu.ru/subject/51/11/
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5 KomiuiekcHbie yncia 10 1

6 Haryparbibie U Mebie Qneia 10 1 https://resh.edu.ru/subject/51/11/
MHOXECTBO JEUCTBUTEIBHBIX https://resh.edu.ru/subject/51/11/
qucel. MHOTrOWICHBI.

7 PantmonanpHble ypaBHEHUS U 20 1
HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHCHU I

8 3aauu ¢ mapameTpamu 16 1 https:/resh.edu.ru/subject/51/11/

9 [ToBTOpeHUE, 0600MIICHHE, 16 5 https://resh.edu.ru/subject/51/11/
cUCcTeMaTu3alus 3HaHUu

BUIEE KOJIMUECTBO YACOB II
OBIIEE KOJI CTBO CO O 136 10

[TPOTPAMME
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