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MNOACHUTEJBbHASA 3AIINCKA
Pabouvas mporpamma no anredpe u HayaJlaM MaTeMaTHYECKOTO aHAJIM3a COCTaBJIeHA Ha
OCHOBE:!

. @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obpa3zoBanuu B Poccwuiickoit
denepaunun»

. @denepalibHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHAapTa CpEAHEro OOIIero
0o0pa3zoBaHMs, YTBEPXKACHHOTO MpHKa3oM MHUHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oepnepaunn ot 17.05.2021 Ne 413 (3apeructpuponan 07.06.2021 Ne 24480)

. ITpukaza MunucrtepctBa npocsenieHust Poccuiickont ®@enepaunu Ne 732 ot 12.08.2022 “O
BHECCHHHM W3MCHEHHUH B (pefepalbHbI TOCyJapCTBEHHBIM 00pa30BaTeNbHBIN CTaHIAPT CPEIHETO
obmero oopazoBanus’ (3apeructpuponan 12.09.2022 Ne 70034)

. @OII cpennero obmero oopazoBanus ([Ipukaz MunncTepcTBa npocBenieHus Poccuiickoit
Oeneparun ot 18.05.2023 Ne 371 “O6 yrBepkaeHun QenepanbHoil 00pa30BaTeNbHON MPOTrPaMMBbI
cpennero obmiero oopazoBanus’” )(3apeructpupoBat 12.07.2023 No74428)

. [Ipukaza MunucrepctBa mnpocBemenus P® ot 02.08.2022 No 653 «OO0 yTBepkaeHUH
(benepaabHOTo MepeyHs IEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOMYIIEHHBIX K UCTIOIb30BAHUIO
IpY pean3aliiil UMEIOIMX TOCYAapCTBEHHYIO aKKpeauTaIuio oopasoBatenbHbIx mporpamm HOO,
000, COO» (3apeructpuporan 29.08.2022 Ne 69822)

. @enepalbHOTO MMEpeyuHs Y4eOHUKOB, JIOMYLIEHHBIX K HCIOJIb30BAaHUIO TPHU pealli3aluu
UMEIOIMX TOCYAapCTBEHHYIO aKKpEeIUTAlMI0 00pa30BaTENbHBIX MPOrpaMM HavyajJbHOIO OOMIero,
cpenHero oOImero, cpeaHero ooOmero o0pa3oBaHUS OPraHHU3AIMSIMH, OCYHIECTBISIOIMIUMU
00pa3oBaTeNbHYI0 ACSATENHHOCTh, YTBEPXKIACHHOTO MpuKazoM MuHmnpocsenieHuss Poccun ot 21
ceHTsa0ps 2022 r. Ne 858;

. ITocTanoBnenus ['maBHOTrO rocy1apCTBEHHOIO caHUTapHOro Bpada Pocculickoin @enepannn
or 28.09.2020 Ne 28 "OO ytBepkaenun canutapHbix npasuwin CII 2.4. 3648-20 "CanurtapHo-
AMHUJEMHOIOTHYECKHEe TpeOOBaHMS K OpraHU3alUsIM BOCHUTaHHUA H OOydYeHUs, OTAbIXa U
03JI0POBJICHUS IETEN U MOJIOJICKH "

. [TocTanornenus [ maBHOTO rocy1apcTBEHHOTO caHuTapHOTO Bpada PO ot 28.01.2021 N 2"006
YTBEPKACHUM caHUTapHbIX npaBui U HopM CanlluH 1.2.3685-21 "'uruennuyeckue HOpMaTUBBL U
TpeboBaHus K oOecrieueHUIo 6e30MacHOCTH U (WIn) 0e3BPEIHOCTH JJIs YesioBeKa (DakTOpOB Cpe.Ibl
oboutanus";

. VYcraBa [N'ocynapcTBeHHOTO OFOIKETHOTO 00IIE00pa30BaTEIIBHOTO YUPEKICHUS CPEIHEH

obmeo0Opa3zoBarenbHOi mikoibl Ne 315 ITymkunckoro paiiona Cankt — [lerepOypra;



. Kanennapuoro yuenoro rpadguka I'bOY mkonsr Ne 315 Ilymkuackoro paiioHa CaHKT-
[letepOypra na 2024-2025 yueOHsblii T,

. VYuebHoro miuana cpeanero obmero obpazoanus ['BOY mkomer Ne 315 IlymkuHCKOTO
pationa Cankr — [lerepOypra Ha 2024-2025 y4eOHBIN TOIT;

. [Tonoxenus o pabdoumx mporpammax ['BOY mkomer Ne315, yTBep>kI€HHOTO HPHKA30M

nupekropa Ne32 ot 30.08.2023r.

YueOHbli Kypc «Anredpa W Hadajga MaTEMaTHYECKOTO AaHAIM3a» SIBJSICTCS OJHHUM W3
HanOoJiee 3HaYUMBIX B MPOrpaMMe CPeAHEro o01ero oopa3oBaHus, IOCKOJIbKY, C OJTHOW CTOPOHBI,
OH o0ecIeurnBaeT HHCTPYMEHTAIbHYIO 0a3y Il M3y4EHHUsS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C
JpYroi CTOPOHBI, (POPMHUPYET JOTHYECKOE W a0CTPAKTHOE MBINIICHHE O0YYaloImMXCs Ha ypOBHE,
HEOOXOAMMOM JUII OCBOSHHMS MH()OPMATHKH, OOIIECTBO3ZHAHUS, UCTOPHHU, CIOBECHOCTH M APYTHX
JUCUMIUITMH. B paMkax maHHOro yd4eOHOro Kypca OOydYaroluecs OBJIAJCBAIOT YHUBEPCAIbHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpasi pOpMYyJIUPYET CBOM JOCTH)KEHHUSI B MAaTEMAaTUIECKO opMme.

VueOHbIli Kypc anreOpsl M Hadal MaTeMaTHYECKOTO aHalM3a 3aKJIaJbIBacT OCHOBY IS
YCIICITHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKHU, XUMHHU, ONOJIOTHUH, TIOHUMAHHUs OCHOBHBIX TECHJCHIIMH
pa3BUTHS DKOHOMHMKH M OOIIECTBEHHOH >KM3HU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIIONB30BaTh WX Ui JajbHEUIIEro
00pa3oBaHUs M B MMOBCEAHEBHOHN XM3HU. B TO e BpeMs oBnajeHHe aOCTPAaKTHBIMU U JIOTHYECKH
CTPOTMMH KOHCTPYKIHMSAMH aiareOpbl M MAaTEMaTHYECKOTO aHajdW3a pa3BUBAECT yMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTHHHOCTD, OKAa3bIBaTh YTBEPIKICHUS C TIOMOIIBIO HHAYKIUH
paccyxaaTh JAEIYKTHBHO, MCIIONB30BaTh OOOOIIEHHE M KOHKPETH3aIMio, a0CTparupoBaHUE U
aHaJIOTHIO0, GOpPMHUPYET KpEaTUBHOE M KPUTHUECKOE MBIIIICHHE.

B xome wm3yuenms ydyeOHOrOo Kypca «Anrebpa M Hadala MaTEMAaTHYECKOTO aHAIHM3a»
oOyyarolmuecsi TOJIy4alOT HOBBIM OMNBIT pPEUICHHWsS NPUKIAJHBIX 3a/a4, CaMOCTOSTEIbHOIO
IOCTPOCHHUS MaTeMaTHYECKUX MOJENe peajJbHBIX CHUTYalllil, WHTEpHpeTaluyd MOJYyYEHHBIX
pelIeHni, 3HAaKOMATCS C IMpHUMEepaMH MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH B INPHUPOAE, HAayKe H
HCKYCCTBE, C BBIAAIOIIMMUCS MaTEMaTHIECKUMH OTKPBITHSIMU M UX aBTOPaMH.

VYuebHblil Kypc oO0nagaeT 3HAYUTEIbHBIM BOCHHUTATENIBbHBIM IOTEHLIUAIOM, KOTOPBIN
peanmu3yercss Kak dYepe3 Y4yeOHBIH MarepHal, CIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOTO
MHPOBO33pEHUS, TaK U Yepe3 crnenupuKy y4eOHOH AeATebHOCTH, TPEOYIOImEeH MpoI0KUTEIbHON
KOHIIEHTPALMK BHUMAHUS, CAMOCTOSITEIbHOCTH, aKKyPaTHOCTH M OTBETCTBEHHOCTH 32 TOJTY4EHHBIH

pe3yabTar.



B ocHoBe Meronuku oOydeHus anreOpe U HadajlaM MaTeMaTHYEeCKOro aHajlu3a JIEKHUT
JEeSTEIIbHOCTHBIA IPUHIIUT 00yYEHUS.

B crpykType yuebHoro kypca «Anredpa u Hadalla MaTEMaTHUYECKOTO aHAIHM3a» BBIJCIICHBI
CIENYIOIINE COJEpKATEIbHO-METOAUYECKE JIMHUM: «Yucima U BbIUMCIHEHUS», «DYHKIUU U
rpaduxuy, «YpaBHEeHUs U HepaBeHCTBay, «Hauana marematruyeckoro aHaianzay», «MHOXecTBa U
Jorukay. Bce ocHOBHBIE coiepkKaTelbHO-METOAUYECKUE JIMHUM U3YYalOTCsl HAa MPOTSIKEHUU JIBYX
ner oOydeHUs Ha ypOBHE CpPeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO OIOJHSS APYT Apyra u
MOCTENIEHHO HACHIIIAsACh HOBBIMHU TeMaMHU U pasnenamu. JlaHHBIA yd4eOHbI Kypc sBiseTcs
UHTETPaTUBHBIM, TIOCKOJBbKY OOBequHSET B cebe coiepiaHHe HECKOJIbKHX MaTeMaTHYeCKHX
TUCITUIIMH, TaKUX Kak anreOpa, TPUTOHOMETpHUS, MATeMaTHYECKUN aHalIu3, TEOpUs MHOMKECTB,
MaTeMaruueckas Jjoruka u japyrue. [lo mepe Toro kak oOydaromiuecs OBIAJEBArOT BCE Oolee
OIMPOKMM  MaT€MaTH4YEeCKHUM  ammaparoM, Yy HHX IOCJIeNoBaTenbHO  (opMupyeTcs U
COBEPILIECHCTBYETCSI YMEHUE CTPOUTH MATEMATHYECKYI0 MOJENb PEATIbHOW CUTYalHUW, PUMEHSTH
3HAHWS, TIOJIYYCHHBIE TPU U3YYCHHH YYeOHOrOo Kypca, IS PEHICHUS CaMOCTOSITEIBHO
c(hOpMyJIUPOBAHHON MaTEeMAaTUYECKOM 3a/1a4H, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOIMYeCKas JIMHUA «Hucna u BBIYUCICHUA» 3aBepiuaeT GopMUPOBaHUE
HABBIKOB HCIIOJIb30BaHUS JEUCTBUTENbHBIX YUCEN, KOTOPOE OBbLIO HAayaTO Ha YPOBHE OCHOBHOIO
obmiero obpazoBanus. Ha ypoBHe cpemanero oOiero obpa3zoBaHUsi 0c000€ BHUMAHUE YJIENSIETCS
(GOPMUPOBAHUIO HABHIKOB PAI[MOHATBHBIX BBIYMCICHUHN, BKIIOYAIOMUX B ce0s HUCIOIb30BaHUE
paznuuHbIX (QOpM 3amucH  4YMCclia, YMEHUE JeNlaTh MPHUKUAKY, BBIIOIHATh MNPHOIMKEHHbIE
BBIUMCJICHMS], OLIEHWBATh YHUCIIOBbIE BBIpAaXKEHHs, paboTaTh C MAaTeMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMBIE O0YYaIONIMMCS MHOXECTBA HATypaJbHBIX, IENBIX, PAIMOHANBHBIX M JIEHCTBUTEIBHBIX
Yyucel JOMOJHSAIOTCS MHOMXECTBOM KOMIUIEKCHBIX 4HCeNl. B KaxAOM U3 3TUX MHOXKECTB
paccMaTpuBalOTCS CBOWCTBEHHBIE €My creurduueckue 3aladydl U Omepaluu: JelieHue Haleno,
OIEpUPOBAHUE OCTAaTKaMHU Ha MHOXECTBE LEJIBbIX YHCEN, O0COOble CBOMCTBAa pallOHAIbHBIX U
UPPAIMOHATIFHBIX YKCEN, apuMETHUECKUEe OINepaliy, a TaKXKe W3BJICUCHHE KOPHS HATYpaTbHON
CTENEHN Ha MHOYKECTBE KOMILUIEKCHBIX uncen. biaronaps nociaenoBarebHOMY pacIMPEHHUIO Kpyra
HCIIOJIB3YEMBIX YHUCEN U 3HAKOMCTBY C BO3MOYKHOCTSIMHU MX NPUMEHEHHUS JUIsl PEIICHUS Pa3IMYHbIX
3agau (opMUpYETCs MPEICTaBICHUE O €MHCTBE MAaTEMATUKU KaK HayKH U €€ PO B MOCTPOCHUU
MOJIeJIeH pealbHOTO MU, IIIUPOKO UCIONIB3YIOTCS 00001IEHUE i KOHKPETU3AIIHS.

Jluans «YpaBHEHHs] U HEPABEHCTBAa» pEANTM3yeTCs Ha MPOTSDKEHUU BCEro OOydYeHUs Ha
YpOBHE cpeiHero o0111ero o0pa3zoBaHus, OCKOJIBKY B Kax10M pazzeine [IporpaMmsl mpeaycMOTpeHo
pelleHre COOTBETCTBYIOMIMX 3ajnady. B pesynbrare oOydaromuecs OBIAJEBAIOT Pa3IMUYHBIMU

METOJIJaMU PEUICHUS PAlMOHAIBHBIX, UPPAIMOHATBHBIX, IMMOKA3aTEeNbHBIX, JIOTAPUPMUUIECKUX U
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TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CUCTEM, a TAKXKE 3a7]a4, COAEP/KAIUX apaMeTPBhI.
[lonmyuyeHHble yMEHHSI IIUPOKO HMCIOJIB3YIOTCS TPH HCCICAOBAHUM (YHKIMHA C TOMOILBIO
MPOU3BOTHOM, TPU PEHICHWH NPHUKIAJHBIX 33Jad M 33Ja4 Ha HAXOXKICHUE HauOONBbIINX H
HAaUMEHBIINX 3HaueHUd ¢GyHKUWU. JlaHHAs coaepskaTelbHas JMHHUS BKJIIOYAaeT B ceOsl Takke
dbopMupoBaHUEe yMEHUH BBIMNOJIHATH pacu€Thl Mo (opmynaMm, mnpeoOpa3zoBaHUS pallMOHANbHbIX,
MPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKXKE BBIPAXKEHUHN, COJEPIKALUX CTEIICHU
u sorapudmel. braromapst u3ydeHuio anreOpanyuecKkoro Marepuana MPOUCXOIUT JajbHenIIee
pa3BUTHE ANTOPUTMHUYECKOTO U aOCTPAaKTHOIO MBIIUIEHUS 00ydaromuxcs, GOpMUPYIOTCS HaBBIKH
JNEAYKTUBHBIX PAcCyKJI€HUH, pabOoThl C CHMBOJIBHBIMHU (DOpMaMHU, IPEICTaBICHNUS 3aKOHOMEPHOCTEH
¥ 3aBUCHMOCTEH B BHJI€ PaBEHCTB U HEepaBEHCTB. AnreOpa mpeaiaraet 3pQeKTUBHBIE HHCTPYMEHTHI
JUISL pelIeHUs] NPAKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3a7ad, HarisaJHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAyKH.

CopepxarenpHo-MeTOonUYecKass JTUHUS «DyHKIMH W TpadUKW» TECHO NeperieTaercs ¢
JPYTUMH JIMHUSMH Y9e0HOTO Kypca, MOCKOJBKY B KAKOM-TO CMBICIIE 33aéT MOCIEI0BATEIbHOCTD
U3y4YeHHs] ~ MaTepuana. VI3yueHue  CTENEHHOW, IOKa3aTeNbHOW,  Jorapu(MUYECKOH U
TPUTOHOMETPUUECKUX (PYHKIMM, UX CBOMCTB U TpauKOB, UCIOIb30BaHUE QYHKIUHN 711 pelICHUS
3aja4 U3 APYrux y4eOHBIX MPEIMETOB M pEaIbHOM KM3HU TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK U C pellleHueM YpaBHEHUH U HepaBeHCTB. [Ipu 3ToM OoJblIoe BHUMaHHE YAETSIeTCS
(hOpPMUPOBAHUIO YMEHHUS BBIPAXATh (GOPMYJIaMU 3aBUCUMOCTU MEXKIY Pa3lTUYHBIMU BETUYHMHAMH,
HCCJIEIOBATh MOJTydYeHHbIe (YHKIUHU, CTPOUTH UX rpaduku. MaTtepuan 3Toi cofepKaTeabHON TMHUN
HaleJeH Ha pa3BUTHE YMEHUHW W HABBIKOB, ITO3BOJIIOIIMX BBIPAXATh 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU B PA3JIMYHOM (hopMe: aHAIMTHYECKOM, rpaduueckoil u crnoBecHO. Ero usyuenue
CIIOCOOCTBYET PAa3BUTHUIO ANTOPHUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETHU3allM1, UCIIOJIb30BAaHUIO aHAJIOTHUM.

ConepxarenpHas nuHHS «Havana maTreMaTrnyeckoro aHajin3ay MO3BOJISIET CYLIECTBEHHO
pacIIUPUTH KPYT Kak MaTeMaTHYECKUX, TaK M MPHUKIAIHBIX 3a7a4, JOCTYIHBIX 00yJYarOIIUMCs, TaK
KaKk y HHUX MOSIBIISETCS BO3MOXHOCTh CTPOUTH TI'paUKU CIOXKHBIX (YHKIHH, ONPEAETsITh HX
HauOOJbIIMEe U HAUMEHbIIUE 3HAYEHUS, BBIUUCIATH IUIoand QUryp u o0bEMBI Tel, HaXOAUTh
CKOPOCTHM M YCKOpeHus ImporeccoB. JlaHHas coaepkaTenbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHSI MaTEMAaTHUYECKUX MOJEIEH pealbHbIX CUTYalMH, IIO3BOJSET HAXOAUTH
Haujydliee pelIeHHEe B NPUKIAAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHMYECKHUX, 3aJadax.
3HAKOMCTBO C OCHOBAaMHM MAaTE€MaTHYECKOIO0 aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO,

(bopManbHO-JIOTMYECKOTO U KPEaTUBHOIO MBIILIEHUS, (OPMUPOBAHMIO YMEHHMH pacrno3HaBaTh



IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKM B HayKe, TeXHHMKe M HcKyccTBe. OOyuwaromuecss y3HAIOT O
BBIJIAIOIINXCS Pe3yJIbTaTax, MOJYUYCHHBIX B X0/I€ Pa3BUTHS MaTEMaTHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas TUHUS « MHOKECTBA M JIOTHKA» BKIIIOYAET B CEOS AII€MEHTHI
TEOpPUM MHOXECTB M MAaTE€MaTHYECKOW JIOTHMKH. TE€OpeTHMKO-MHOKECTBEHHBIE IIPEICTaBJICHHUS
IPOHU3BIBAIOT BECh KypC IIKOJIBHON MaTEMAaTUKU U MpeaararoT Hanbosee YHUBEPCAIbHbIN A3bIK,
OOBEIMHAIOMNN BCe pa3feiabl MaTeMaTHKH U €€ MPHIOKEHHWH, OHHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCLMIUIMHBI M UX MPWIOKEHUs B eauHoe Lenoe. [loaToMy BakHO 1aTh
BO3MOXHOCTh OOYyYaloLIEMyCsl TOHHUMaTh TEOPETHKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTEMAaTUKU M HCIOJIb30BaTh €0 Ul BBIPAKEHUS CBOMX MbICIEH. JI[pyrMM BaKHBIM NPU3HAKOM
MaTeMaTHKH KaK HayKH cJIelyeT PU3HaTh CBOMCTBEHHYIO €if CTpOrocTh 000CHOBaHMIA U CIICI0BAaHHE
oIpeAeNEHHBIM MPaBUIaM IOCTPOEHHUS 10Ka3aTEIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTH4YECKON
JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIEHHUS 00YyYaroLINXCsl, TO3BOJIET UM CTPOMUTH
CBOHU PACCYX/IECHUS HA OCHOBE JIOTHYECKUX MTPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHUS.

B yueOHOoM Kypce «AnreOpa u Hadaisa MaTeMaTHUYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOr0 MOAETUPOBAHUS, KOTOPBIE PU3BAHBI CIOCOOCTBOBATh (JOPMHUPOBAHUIO HABHIKOB
IIOCTPOCHHS MOJEJCH pEalIbHbIX CUTyallud, MUCCIENOBAaHUSA 3THX MOJENEH C IOMOIIBIO almapara
areOpbl 1 MaTEMaTUYECKOIO aHAIN3a, MHTEPIIPETAllui OJYUYEHHBIX pe3yabTaToB. Takue 3aganus
BIUIETEHBI B KQX/IBI U3 Pa3/IeIOB MPOTrPaMMBI, TOCKOJIBKY BECh MaTeprai yueOHOro Kypca IIHpOKO
UCIIOJIb3YETCS ISl peUIeHUs NMPUKIAAHbIX 3a1ad. [Ipu pemeHuM pealbHbIX NPAKTHUYECKHX 3ajad
oOyuaromyecss  pa3BUBAIOT  HaOJIOJATEIbHOCTb, YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
a0OCTparupoBaThCsl, MCIOJIB30BaTh aHAJOTHI0, 0000IaTh W KOHKPETHU3UPOBATH MPOOJIEMY.
JlesarenbHOCTh IO (POPMHUPOBAHUIO HABBIKOB PEILICHUS MTPUKIIAAHBIX 3a/1a4 OPraHU3yeTcs B IIPOLecce
U3yUYEHHs BCEX TeM Y4eOHOro Kypca «Anredpa n Hayajia MaTeMaTHYECKOTO aHAIIN3a».

Ha u3yuenne yueGHOro kypca «AnreOpa u Havajla MaTeMaTHYECKOTO aHAIN3a» OTBOAMUTCS

272 qaca: B 10 xmacce — 136 yacoB (4 yaca B Heaenmo), B 11 kimacce — 136 yacoB (4 4aca B HEZIEIIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Yucia v BBIYUCTCHUA

Panmonanbhbele uncna. OOBIKHOBEHHBIE M JAECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuonudeckue apoou. IIpumenenue apoOeil U MPOLEHTOB Ul PELICHUs MPUKIAIHBIX 33434 U3
Pa3JIMYHBIX OTPACIIEH 3HAHUHN U PEabHOM KU3HU.

JlelicTBUTENbHBIE yucla. PanuoHanbHbIE W HMppalMOHAJbHBIE 4Hcha. Apudmernueckue
onepaluuu C JCUCTBUTEIbHBIMU YHUCIaMHU. MoOIyiab JEHCTBUTEIBHOTO YHCIIA M €ro CBOMCTBA.
[TpruGnnxKEHHBIE BEIYUCIICHUS, IPABUIIA OKPYTJICHHS, IPUKHUKA U OLIEHKA Pe3ysIbTaTa BHIYUCICHUH.

Crenens ¢ mensiM nokazateneM. bunom Herotona. Mcmonp3oBanue moaxonsmieit Gpopmbl
3aMMCcH JEHCTBUTENBHBIX YACEN JUIS PELICHUs] IPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JTaHHBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM IIOKa3aTeleM W €€ CBOMCTBA, CTENEHb C JACHCTBUTEIBHBIM
[IOKa3aTEJIEM.

Jlorapudm uucna. Colicta norapudma. JlecaTHuHbIe U HATypalbHbIE JOTaprU(MBbI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs M HEpaBeHCTBA

ToxnmecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHUS.
PaBHOCWIIBHBIC ypaBHEHMSI U yPaBHEHHA-CIIECTBUA. HepaBeHCTBO, pellleHNe HEPABEHCTBA.

OCHOBHBIE METOJIbl PEIICHUS LEIbIX M JPOOHO-PALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
MHoOrouaeHsl OT ONHOU NEpEeMEHHOM. JleleHrne MHOro4jaeHa Ha MHOTOWIEH C OCTaTKOM. Teopema
be3y. Muorounensl ¢ nensiMu kod¢pdurmentamu. Teopema Buera.

ITpeoOpa3oBaHus YNUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTEIICHU U KOPHH.

HppanuonansHbie ypaBHeHHA. OCHOBHBIE METObI PEIIECHUS UPPALIMOHATIBHBIX YPABHCHHUMN.

ITokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIIMX JIOTAPU(MBL.

Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUS JTOrapU(PMUUECKUX YPaBHEHU.

OcHoBHBIE TpuroHomerpuyeckue Qopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHUX
BBIPAKECHUI. PellleHre TpUroHOMEeTpUYECKUX YPaBHEHUM.

PemeHne cucrem JMHEHHBIX YpaBHEHMM. MaTpuia CUCTEMBbI JIMHEHHBIX YPaBHEHHM.
Onpenenuresib MaTPULIBI 2X2, €r0 T€OMETPUUECKUM CMBICI U CBOMCTBA, BBIYUCIICHUE €r0 3HAYEHUS,

MPUMEHEHHE OIpeNeTUTENs IS PellleHrs CUCTeMbI TUHEIHBIX ypaBHEHUN. Pelienue npukiaaHbIx



3a7a4 C IOMOUIIBIO CHUCTEMBbI JIMHEWHBIX YpaBHeHUU. lcciaegoBaHWe TOCTPOCHHOM MOJIENU C
MIOMOIUIBbIO0 MAaTPHULL U ONIPENETUTENEH.

IlocTpoeHHe MaTeMaTU4eCKUX MOJENECH peaJbHOM CUTyallMd C IOMOLIbIO YPaBHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IUYHBIX 00JIaCTel HAYKH U PEATHbHOM KU3HHU.

DOYyHKUMH U TPapuKu

@OynHkus, crnocodbl 3amaHus ¢GyHKIMUA. B3aumHo oOpatneie ¢yHkiun. Kommosuius
bynkumid. ['paduk GyHKImu. DnemenTapHbie peodpazoBaHus Tpa@uKoOB (yHKIIHA.

OO6mactp ompezeneHus ¥ MHOKeCTBO 3HaueHMid (QpyHkiuu. Hymu dynkmuun. [IpomexyTku
3HaKonmocTostHCTBA. UETHple W HeuéTHble ¢yHkuuu. llepmommueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (YHKUMH. MakcUMyMbl M MHHUMYMbI (QyHKIMu. HaumOombiiee W HauMeHbIIee
3HaYeHUs (PYHKIMHU Ha IPOMEXKYTKE.

Jluneiinas, kBajpaTudHas U JAPOOHO-TMHEHHAs (YHKIIMUA. DIEeMEHTaApHOE HCCIICIOBAHUE H
MIOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMS C HATypajbHBIM M IEJbIM TOKa3areneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u TpaduKk KOpHS N-Oi CTENeHW Kak (YHKIIMH OOpAaTHOW CTEMEHH C HaTypajlbHBIM
MIOKa3aTeNEM.

[Toka3zarenbHast U jorapupmMuueckas GpyHKIUN, UX CBOMCTBa M rpaduku. VMcnonapzoBanue
rpaduKoB QYHKUUH IS pelICHUs yPaBHEHHA.

Tpuronomerpuyeckass OKpYXHOCTb, OINpPEJEICHUE TPUTOHOMETPUUYECKUX  (PYHKIIMMA
YHUCJIOBOrO ApPryMEHTA.

@OyHKIMOHATBHBIE 3aBUCUMOCTH B peaJIbHBIX Mpolieccax U ABICHHX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTteMaTH4eCKOro aHajm3a

ITocnegoBaTenbHOCTH, CIIOCOOBI 3amaHus ITOCIEIOBaTEIbHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE U OrpaHMUYEHHBIE IIOCIEA0BAaTENbHOCTU. McTopus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHAJIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

ApudmeTrnueckas U TreoMeTpuueckas  mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOMICH T'€OMETPUUYECKOW IMPOTPECCHUHU.
JInHEeNHBIN U 3KCIIOHEHIMAIbHbIN pocT. Yucino e. @opMyia CI0KHBIX IPOLEHTOB. Mcnonb3oBanue
IPOrPECCUU ISl PELIEHUs] pEealIbHBIX 3a/1a4 IPUKIIAAHOIO XapakTepa.

HenpeprsiBHbIe GyHKIIMHM ¥ UX CBOMCTBA. TOUYKHM pa3phiBa. ACUMITOTHI IPaPUKOB (YHKIIHA.
CgoiicTBa (yHKIMNA HENMPEPHIBHBIX Ha OTpe3Ke. MeToJ WHTEPBAJIOB JJISI PEIICHHS HEPABEHCTB.

[IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIUN /TSl pEIICHH 3a/1a4.
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[lepBas u BTOpas mpousBoaHbIe PyHKIMU. OmnpeneneHue, reoMeTpUIecKil U pU3nIeCKuii
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTeabHOH K rpaduky GyHKINU.

[Tpou3BosHbIe 37eMeHTapHBIX (QYHKIMHA. [Ipon3BoaHAs CyMMBI, TPOU3BEICHUS, YACTHOTO U
KOMITO3HIINH (DyHKITUH.

MHo:xecTBa U JIOTHKA

MHoecTBO, OllepallMM HaJ MHOXECTBAaMM M UX cBoicTBa. [[marpammel Oinepa—Benna.
[IpumeHeHne TEOpEeTUKO-MHOKECTBEHHOIO amnmnapara s ONMCAHMUS pPEAbHBIX IPOLECCOB H
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUECKOr0 00bEKTa, CIEACTBHE, 10Ka3aTeIbCTBO,

PaBHOCHUIIBHBIE YPABHECHMUS.

11 KJIACC

Yuciia 1 BbIYMCTICHUSA

Harypanbuble u 1nenble uucna. llpumeHeHMe NPU3HAKOB JETUMOCTH LEJBIX YHUCEN,
HanOonpImmi obmmii aenutensd (nanee — HOJl) u maumensinee obmiee kpatHoe (manee — HOK),
OCTAaTKOB IO MOJYJIIO, airopuT™Ma EBKNIMAA 715 pelIeHns 3a4a4 B LEJIbIX YUCIAX.

KowmmnekcHple umncna. Ausrebpamdeckass W TpUTOHOMETpUYecKas (OpPMBI  3amucH
KOMIUIEKCHOTO YHuCla. Apu(MeTHUecKue Omepalud ¢ KOMIUIGKCHBIMU 4YucliamMu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCENl Ha KoopauHaTHOU miockocTu. @opmyna Myaspa. KopHu n-oil crenenu us
KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNn M pelleHdus (QU3NYecKux Hu
F€OMETPUUYECKUX 3a/1a4.

YpaBHeHUd M HEpaBeHCTBA

Cucrema ¥ COBOKYIHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUYECKHX YpPAaBHEHUH C TIOMOIIBIO TPUTOHOMETPUUYECKON
OKPY’KHOCTHU. PerieHue TpuroHoMeTpuuecKiuX HepaBeHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTENBHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIIECHUSI CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX, UPPALHOHAIbHBIX,
MOKA3aTeNbHBIX U JOTapU(PMHUUECKUX YPAaBHEHUI.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMbI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]1a4 U 3a/1a4
U3 pa3IMyYHBIX 00JacTel HAyKH U peasIbHOM JKU3HH, HHTEPIIPETALMS TOJYYEHHBIX PE3yJIbTaTOB.

DYyHKUMH U TPapuKu



I'paduk kommosuruu dyHkuuii. ['eomerpuyueckne oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U Tpa(uKH.

I'padpuaeckue MeTobI pellieHrs YpaBHEHH U HEpaBEeHCTB. | paduueckre MEeTOAbl perieHus
3a/1a4 C mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (GyHKIMIA A HCCIEIOBAaHUS TPOIECCOB M 3aBHCHMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHBIX MPEAMETOB U PEANbHOM KU3HHU.

Hayana maTteMaTH4eCKOro aHajm3a

[IpumeneHne MpoU3BOAHON K MCCIEAOBAHUIO (YHKIUH HA MOHOTOHHOCTh U 3KCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIMK HA OTpE3Ke.

IIpumeHeHne TPON3BOAHOM 711 HAXO0XACHUS HAWTYyYLIEro PpEIIeHUs B IPUKJIaIHbIX 3aa4dax,
JUISL OIIPEJIENIEHNS CKOPOCTH M YCKOPEHHUS Mpoliecca, 3alaHHOr0 GopMyJIoi Uil rpapuKoM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3HbIEe 3JEMEHTapHBIX
¢ynkuuii. [IpaBuia Hax0XKAEHUS TIEPBOOOPA3HBIX.

NHuterpai. I'eoMeTpudeckuii CMbICI HHTErpaiia. BeryuciieHre onpeaesEHHOro HHTErpaa 1o
dbopmyne Herotona-Jleitoaua.

[Ipumenenue wuHTerpajga s HAXOXKACHUSA IUIOMAACH IIOCKUX GUryp u o0bEMOB
TE€OMETPUUYECKUX TEII.

[Tpumepsl pemieHnit qudQepeHnaIbHbIX ypaBHeHUH. MaTeMaTu4eckoe MOJIEIHPOBAHUE

pEeaIbHBIX MPOLIECCOB C MOMOLIBIO UG (HepeHIINATbHBIX YPaBHEHUIA.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YITJYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOrO BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ TPAKIAHCKOM TO3WIMH  OOyYaromerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCHUUCKOro OOILeCTBa, MPEJICTaBICHHE O MAaTeMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SIBICHHUH, MPOIEAYP TPaXAaHCKOTO 0011ecTBa (BEIOOPHI,
OMPOCHI U APYTro€), YMEHHUE B3aUMOICCTBOBATh C COI[MATIBHBIMU UHCTUTYTaMU B COOTBETCTBHH C UX
GYHKIIUSMU ¥ Ha3HAYCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXTaHCKONW HACHTUYHOCTH, YBOXXCHHUS K IMPOILIOMY U
HACTOALLIEMY POCCUKCKOM MAaTE€MAaTHUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHXKEHUSM POCCHMCKHX
MaTE€MaTUKOB U POCCUNMCKON MAaTEMAaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX JOCTUKEHUN B IPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SIKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHUE JYXOBHBIX [[EHHOCTEH POCCUIICKOTO Hapoaa, chopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, 3STUYECKOT0 MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH
U 1eATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJ[a B MOCTPOEHUE YCTOWYUBOTO OyAyIIEro;

4) 3cTeTHYECKOT0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUas SCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEMICHUN, PACCYX ICHU, BOCIPUUMYHBOCTh K MATEMAaTUYECKUM aCIeKTaM
Pa3IUYHBIX BUJIOB HCKYCCTBA;

5) puznveckoro BOCNUMTAHUSA:

c(hOpPMUPOBAHHOCTh YMEHUS MIPUMEHITh MaTEeMaTHYECKUE 3HAHUSI B UHTEpECcax 37J0POBOTO U
0e30macHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 3/I0POBBIO (30pPOBOE MTUTAHHE,
cOQTaHCHPOBAHHBIN PEKUM 3aHATUH U OTABIXA, PETYJISIpHAs GU3HYECKasi aKTUBHOCTH), (U3HUIECKOE
COBEpIICHCTBOBAHUE MIPH 3aHIATHIX CIOPTUBHO-037J0POBUTEIBHOM NESTEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTh K TPY.Iy, OCO3HAHHME LIEHHOCTHU TPYIOJIOOMS, MHTEpPEC K pasludHbIM cdepam
pohecCHOHANBHOM NeATEeIbHOCTH, CBA3aHHBIM C MATEMAaTHKOM M €€ NpUIIOKEHUSMHU, YMEHHE
COBEPINAaTh OCO3HAHHBIN BHIOOpP OymyIei nmpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC

IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
11



NPOTSHDKEHUM BCEH KU3HHM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHHUM NMPAKTUYECKUX 3a]1ad
MaTeMaTUYECKOI HaIpaBIECHHOCTH;

7) 3K0J10THYECKOT0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKON  KYJbTYphl, TOHUMaHHE BIUSHUS  COIHAJIbHO-
SKOHOMHYECKHMX IPOLECCOB HAa COCTOSHHE MPUPOJHOM W COLMAIBHOW CpEIbl, OCO3HaHUE
r7100abHOTO XapaKTepa SKOJIOTMYECKHX MpoOJeM, OpUEHTalUsl HAa PUMEHEHHUE MaTeMaTHYECKUX
3HAHUH JUIA pelIeHus 3a/1a4 B 00JaCTH OKpY KaroIIel cpelibl, INIaHUPOBAHUE MTOCTYIIKOB U OIICHKH
MX BO3MOXKHBIX IMOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOH MPAKTUKU, TOHUMAaHUE MaTeMaTHUECKOW HayKH Kak c(epbl YeTOBEYeCKON
JIeATEIbHOCTH, 3TANOB €€ pa3BUTHSA U 3HAYMMOCTH JJIs1 PA3BUTHUS LUBWIN3ALMH, OBJIA/ICHUE SI3bIKOM
MaTeMaTUKd W MAaTeMaTH4eCKOM KyJIbTypOM KaKk CpPEACTBOM IO3HAHHUS MHUpPA, TOTOBHOCTh

OCYHICCTBJIATH NPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYTIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Joruyeckue aeiicTBUS:

BBISIBIIATP WM XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKK MaTEMaTHYECKUX OOBEKTOB,
MOHSATUHN, OTHOIICHUH MEXTy TMOHATHUIMH, (POPMYITUPOBATH ONPEIEICHUS MOHATHN, YCTaHABINBATh
CYIIECTBEHHBIA TPU3HAK KJIACCU(DUKAIMU, OCHOBAHHS i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOAMMOrO aHAIU34;

BOCIIPUHUMATh, (HOPMYJIHUPOBATH W TPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC W
OTpHUIIATENIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TPOTHBOpedYds B (akrax,
TAHHBIX, HAOMIOACHUSIX U YTBEPKACHUSX, TIPeIaraTh KPUTSPUH IS BBISIBICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEUUI;

JieJIaTh BBIBOJIBI C MCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUECHUI 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN (MPSMBIE U OT
MIPOTUBHOTO), BEICTPAWBATh apTyMEHTAINIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH

COOCTBEHHEIC CYXKICHUA U BBIBOJEI,
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BBIOMPATH CIIOCO0 pelIeHus YIeOHOU 3a/1au (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITEIBHO BBIZCICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBare/ibCKHe JeHCTBUSA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUIT MHCTPYMEHT MO3HaHUS, (HOPMYIHpPOBAThH
BONPOCH, (UKCHUpYIOIIME MPOTUBOpEUHe, MpoOieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

IMpOBOAUTH CaAMOCTOATECIIBHO CHHaHHpOBaHHBIﬁ 9KCIICPUMCHT, HUCCICOOBAaHUC 10
YCTaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTH4ecKOoro OOBEKTa, SBIEHHS, IPOIEecca, BBISIBICHUIO
3aBHCUMOCTEH MeX Ay 00beKTaMu, SIBICHUSIMHU, TPOLIECCAMU;

CaMOCTOSITENTLHO (OPMYIUPOBATh OOOOIICHUS U BBIBOJBI IO PE3yJibTaTaM IPOBEAEHHOTO
Ha6JIIOI[eHI/I$I, HCCJIICAO0BaHUs, OLNCHUBATH ANOCTOBCPHOCTH IMOJIYUYCHHBIX PE3YJILTATOB, BBIBOAOB U
00001IeHNI];

MIPOTrHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLIECCa, a TAKKE BbIIBUTaTh MPEATOI0KEHUS O €ro
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Padora ¢ undopmanueii:

BBISBJIATH JePUIUTH UH(DOpPMALUU, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HAa BOMPOC U JUIS
pelIeHus 3a/1a4H;

BbIOMpaTh  MH(OpMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  TUIIOB, AaHAJU3UPOBATH,
CHCTEMaTH3UPOBATh M HHTEPIPETUPOBATH MH(OPMALIHIO PA3IMYHBIX BUIOB U (POPM MpeIcTaBICHUS;

CTPYKTYypUPOBaTh MHPOPMAIIHIO, MTPEICTABIATH €€ B Pa3IMUHBIX (popMax, HIUTFOCTPUPOBATH
rpaguvecKy;

OLIEHUBATh HA/I&KHOCTh MHPOPMALIUH IO CAMOCTOSTENIEHO C(OPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMmyHHMKaTUBHBbIE YHHUBeEpPCaJbHbIE y4eOHbIe eiicTBUS

OO0uenne:

BOCIIPUHMMATh U (HOPMYJTHPOBATh CYXICHHS B COOTBETCTBHUH C YCJOBUSMHU U LEISAMHU
O6H_[€HI/I}I, sSICHO, TOYHO, I'PAMOTHO BbIpA’KaTh CBOIO TOUKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
JTaBaTh MOSCHEHUS MO X0y PEIICHHUs 3a/laul, KOMMEHTHUPOBATh MOJyUYEHHBINA Pe3yIbTaT;

B X0/I¢ OOCYXKIEHHUs 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOIEMBI,
pemaeMOf/'I 3ala4i, BBICKA3bIBATb HWACH, HAIICJICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJIAATH CBOU
CYXJEHUSI C CYXACHUSMH JIPYI'MX YYaCTHHKOB JHajora, oOHapy>KMBaTh pa3jIMyhe U CXOJCTBO

TIO3HIINH, B KOPPEKTHOU popMe HOpMyTUpOBaTh Pa3HOTIIACHS, CBOH BO3PAXKCHHS,;
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NPEACTABIATL PE3YNbTATHl PEIICHUS 3aJayd, SKCIEPUMEHTa, HCCICNOBAHMSA, IIPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (hopMaT BBICTYIUICHHUS C YUETOM 3a/1ad MPE3CHTALUU U OCOOCHHOCTEH

ayIUTOPUHU.

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AITOPUTM pEIICHHS 3a/add, BBIOMpATh CIOCO0 pelieHus ¢ Y4EToM
UMEIOLINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMU MTO3HABATEIBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICTTUTENIBHBIX IPOIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa perieHHsi MaTeMaTH4YeCKON 3a/1auH;

NpEeABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pPEHICHUH 3aJladyd, BHOCHUTH
KOPPEKTUBBI B JIESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HANJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa II€JIU U YCIOBUAM, OOBSICHATH MPUUYUHBI TOCTHKEHUS
WIH HEIOCTIKEHHUS Pe3ylbTaTOB JEATEIbHOCTH, HAXOIAUTh OMIMOKY, JaBaTh OIICHKY
nproOpEeTEHHOMY OTIBITY.

CoBMecTHas 1eSITeIbHOCTD:

MOHUMAaTh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHAWBUIYabHOM pabOTHI MpH
penieHnn yueOHbIX 3a1a4, IPUHUMATH IIeJThb COBMECTHOM JESITebHOCTH, INIAHUPOBATH OPTaHU3AIIHUIO
COBMECTHOM paboThI, pacipeaesiTh BUIbI paboT, JOrOBapUBATHCs, 00CYkKIATh MPOIECC U Pe3yIbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCykaeHHs, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBD» ¥ UHBIC), BBITIOTHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH CBOU JCHCTBUS C JPYTHMHU
YJleHaMHd KOMAaHbl, OILEHWBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOMIMA MPOIYKT MO KPUTEPHSIM,

c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 10 kuacce oOyyarommuiics TOJyYUT CIEAYIOUIME IpPEIMETHBIE
pe3yabpTaThl 10 OTHACNIBHBIM TeMaM pabodell mporpammsl y4eOHOro kypca «Ainredpa M Havana
MaTEMaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BLIYMCJICHUA:
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cBOOO/IHO OMEpUPOBATh MOHATHSIMH: PAllMOHAILHOE YHUCIIO, OECKOHEYHAsl MepuoanyYecKas
I[pOGB, IMMPOLICHTHI, UPPAalUOHAJIILHOC YU CJIO, MHOKCCTBA pAllMOHAJIBHBIX U ,Z[GﬁCTBHTG.HBHBIX YUCCI,
MOAYJIb HGﬁCTBHTGHBHOI‘O quciJjia,

MPUMEHSTh IPOOH U MPOLEHTHI ISl pelIeHUs MPUKJIAJHbIX 3a/1a4 U3 PazIuYHbIX OTpacieu
3HAHUW U peaJbHOU KU3HU,

NPUMEHATh NPUONIMKEHHBIE BBIYMCICHUS, NpPaBUJa OKPYIJICHUS, MPUKHUIKY U OICHKY
pe3yibTara BEIYMCIICHUN;

cBOOO/ZIHO ONEpUpOBAaTh TIOHATHEM: CTENEHb C LEJIbIM II0Ka3aTesieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMy 3amUCH ACHCTBUTEIBHBIX YHMCEN JI pEHICeHHUs MNPAKTUYECKUX 3aqad U
MMpEaACTaBJIICHUA JaHHBIX,

CBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKU KOPEHb HATYPAIbHOHN CTETICHU;

cBOOO/IHO OTIEPUPOBATH MOHATHUEM: CTETICHb C PALIMOHAIBHBIM MTOKa3aTelNeM;

cBOOO/JIHO OMNEpUPOBATh MOHATUSAMU: Jorapudm uMcia, AECATUYHBIE W HATypajbHbIE
J0TapuQMmBbl;

CBO60,Z[HO OoneprupoBaTb MNOHATUAMU: CHHYC, KOCHHYC, TAaHI'CHC, KOTAHI'CHC YHUCIIOBOI'O
apryMeHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHUS M HEpaBEHCTBA:

CBO60,Z[HO ONCprUpoOBaTh MOHATUAMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIbHBIC
YPaBHEHUS U YPABHEHUA-CIIEICTBUS, PABHOCUJIBHBIE HEPABEHCTBA;

NPUMEHSTh pPA3JIMYHBIE METOJAbl pEIICHUS PAlUOHANBHBIX U JPOOHO-pAllMOHATBHBIX
YPaBHEHUU, IPUMEHATH METOJ UHTEPBAJIOB JUIsl PELLECHUS HEPABEHCTB;

CBO60,Z[HO OIICpHUPOBATH TMOHATUAMU: MHOTOUJICH OT O,Z[HOﬁ nepeMeHHoﬁ, MHOI'O4JICH C
HeNbIMU KO3 duImeHTaMu, KOpHU MHOTOYJIeHA, TPUMEHSTH JeJIEHUE MHOTOYIEHa Ha MHOTOWIEH C
ocTaTkoMm, Teopemy besy u teopemy Buera nis pemienus 3aaay;

CBOOOJHO ONEpUPOBaTH MOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHHH, MaTpwla,
ONpCACIIMTCIIb MAaTPUIIbL 2 X2 uero I‘€OMCTpH‘IGCKHﬁ CMBICJI, UCITIOJIB30BAaTh CBOMCTBA OIPCACIINUTECIIA
2 X 2 nus BBIYMCIIEHUS €r0 3HAYE€HHUS], IPUMEHSTh ONPEACIUTENHN U1l PEIICHUS] CUCTEMBI JIMHEWHBIX
YPAaBHEHU, MOJEIUPOBATh pEalbHbIE CUTYallMM C IOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHUM,
HUCCICAOBATh IMMOCTPOCHHBIC MOACIU C NOMOIIBIO MATpHUIl U OHp@I[GJIPITGHGfI, HHTCPIPCTUPOBATH
IIOJIyYEHHBIN pe3yJIbTaT;

WCIIO0Ih30BaTh CBOMCTBA JIEUCTBHI C KOPHSIMH JIJIsl TPeoOpa30BaHUsI BRIPAKEHUH;

BBIMIOJHATE ~ MpeoOpa3oBaHUsl  YMCIOBBIX  BBIPAKEHMM, COJIEP)KAUIUX  CTEHNEHH C

panroHAILHBIM ITOKAa3aTeNIeM,
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HCTIONIF30BATh CBOMCTBA JOrapu(MOB 115 MpeoOpa3oBaHus JIOTapUPMUIECKAX BBIPAKCHUH;

CBOOO/THO ONIEpUPOBATH MOHATHIMU: HPPALUOHAIbHBIC, TOKa3aTeNbHbIC U JIOTapu(pMUUECKUE
YpaBHEHHsI, HAXOJIUTh HMX PEIICHUS C IMOMOIIBIO PABHOCHIBHBIX IEPEXOJ0B WM OCYIIECTBIISS
MIPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIC  TPUTOHOMETpHUYecKHe  (GOpMyasl s IpeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpUPOBaTh IMOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE, IPHUMEHSTh
HeoOxoanMBbIe GOPMYJIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPHTOHOMETPHUYECKUX YPaBHEHUI,

MOJIETTMPOBATh PEaNbHbIC CUTYAIMN Ha SI3BIKE alNreOpbl, COCTABIAThH BHIPAKEHUS, YPAaBHEHHUS,
HEpaBEHCTBA 10 YCIOBUIO 33J[a4y, UCCIIEA0BATh MOCTPOESHHBIE MOJEIH C HCIIOJIb30BAaHHEM arrapara
anreOpsbl.

DOyHKUUM U TPapuKu:

CBOOOJTHO OMEPUPOBATH MOHATHUAMH: (DYHKIHS, CIOCOOBI 3adaHusl (PYHKIMH, B3aUMHO
oOpatHble (YHKIUHM, KOMIO3UIMS (GYHKUUH, Tpapuk (QYyHKIUH, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

CBOOO/IHO ONEpHPOBATh MMOHATHSIMHU: OOJIACTH OIPEIEICHUS M MHOXECTBO 3HAYCHUH
GyHKIMH, HYH QYHKINT, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJHO OIEpPUPOBATH TMOHATHAMM: YETHBIE U HEUYETHbIE (YHKIMH, TEPUOTUYECKUE
(GYHKIMM, TPOMEKYTKM MOHOTOHHOCTH (YHKIIMHM, MAKCUMyMbl M MHMHUMYMbI (YHKIIHH,
HanOoJbIIee ¥ HauMeHbIIee 3HaUYeHNEe (PYHKIMN Ha IPOMEXYTKE;

CBOOO/IHO OIIEPUPOBATh TOHATHSMHU: CTENEHHass (QYHKIUS C HATYpPaIbHBIM H IIEIBIM
nokasaresem, rpaduk CTeNeHHON (QYHKIMK ¢ HaTypaJIbHBIM M IIeJIBIM MOKa3aTeneM, rpauk KopHs
N-oii cTerneHu Kak GyHKIUU OOpaTHOH CTENEeHU C HaTypaJIbHbIM MTOKa3aTeseM;

ONEpUpPOBATh MOHATHUSAMH: JMHEHHAs, KBaApaTW4Has M JIpoOHO-TMHeWHas (yHKInH,
BBITIOJHATH 3JIEMEHTAPHOE MCCIIEOBAaHHUE U TOCTPOCHUE UX TpadrKOB;

CBOOOJHO ONEpHpPOBATh MOHATUSAMH: TOKa3aTelbHas W Jorapudmudeckas (QyHKIUH, HUX
CBOWCTBA U IpadUKH, UCIIOIB30BaTh UX I'padUKHU AT peIIeHUs ypaBHEHUII,

CBOOO/IHO OIEpUPOBATh TOHATHUSAMH: TPUTOHOMETPUYECKAsl OKPYKHOCTb, OIpPEAEICHHUE
TPUTOHOMETPHYECKNX (DYHKIHUIT YMCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QYHKIUH A7 HCCIEAOBAaHUS MPOIECCOB M 3aBUCUMOCTEH Tpu
pelIeHNH 3a7ad U3 JApYTruX Y4eOHBIX TPEAMETOB M PEaTbHOM KHU3HM, BBIpaXaTh (HopMylamu

3aBUCUMOCTH MCKIY BCIIMUYNHAMU
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Hayana maTreMaTH4ecKOro aHajaim3a:

CBOOOJIHO OMEpUPOBATh MOHATUSAMU: apudmeTHyecKkas W TeOMETpPHYecKas MPOTPECCHs,
O0eckoHeuHO YOBIBaIOIIasi T€OMETPHUECKasi MPOTrpeccus, JTUHEWHBIH M AKCIOHEHIMAIBHBIN POCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHIE O KOHCTAHTE;

HCIIOJIB30BATh NMPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3a]a4 IPUKIIATHOIO XapaKTepa;

CBOOO/JIHO  OMEpUPOBATh  IMOHATHUSMHU:  MOCIEAOBATENBHOCTh,  CHOCOOBI  3aJlaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTPAaHUYEHHBIE MOCIIEOBATEIHLHOCTH, TOHUMATh OCHOBBI
3apO’KICHHS] MATEMaTHYECKOT0 aHaIM3a Kak aHainn3a 0ECKOHEYHO MAaJIbIX;

CcBOOOJHO OMEpUPOBATH IMOHSATUSMHU: HEINpepbIBHbIE (DYHKIMHU, TOUKH pa3pbiBa Tpaduka
(GyHKINU, aCUMOTOTHI Tpaduka GyHKIUY;

CBOOOJIHO OMEpUPOBaTh MOHATHEM: (QYHKIUS, HEMpEpblBHAS Ha OTpPE3Ke, IPUMEHATH
CBOICTBa HEMPEPBHIBHBIX QYHKIUI 171 peleHus 3a/1a4;

cBOOO/IHO OTIEpUPOBATH NOHATUAMU: II€pBasi U BTOpask IPOU3BOJHbIE (YHKIIUH, KacaTelbHas
K rpaduxy GyHKINN;

BBIYUCIISATH MPOU3BOIHBIC CYMMBI, TIPOM3BEICHUS, YACTHOTO U KOMITO3HMIIUU JIBYX (YHKITUH,
3HATh IPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKLHNH;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI ITPOU3BOIHOM JJIsl pEIIeHUs 3a/1a4.

MHo:xecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATH MOHATHUSIMU: MHOKECTBO, OTIEpaIlii HaJl MHOKECTBAMHU;

HCII0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIN anmnapar JJisl ONIMCAHMS PEaJbHbIX MTPOLIECCOB U
SBJICHUH, IPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX PEIMETOB;

CBOOOJIHO OIMEpUPOBATH TMOHATHIMH: OIpEAeICHHe, TeopeMa, YypaBHEHHUE-CIEACTBHE,
CBOMCTBO MaTEMaTHYECKOT0 00BEKTA, T0KA3aTeIhCTBO, PABHOCHIIHHBIC YPABHEHUS M HEPABEHCTBA.

K xonmy oOydenuss B 11 kJjacce oOydYarOUIMICS TOMYYHUT CICAYIONIME IPEIMETHBIC
pe3ynbTaThl MO OTAENBHBIM TeMaM pabouyeil mporpaMMmbl ydeOHOTO Kypca «Ajirebpa um Haudaia
MaTEMaTUYECKOr0 aHAIN3a:

Yucna v BBIYUCTICHUSA:

cBOOO/IHO OIEpUPOBATh MOHATUSIMU: HATYPAIBLHOE U 1I€JI0€ YUCII0, MHOKECTBA HATYPaJIbHBIX
Y LENbIX YUCEeJl, UCMOIb30BaTh NMpu3Haku aenumoct menbix yucen, HO u HOK naTypanbHbIX
yucen ISl pellieHus 3a7a4, IPUMEHATh anroput™m EBkinna;

CBOOO/IHO OMEPHUPOBATH MOHITHEM OCTaTKa O MOJYJIIO, 3aIMChIBATh HATYPATbHBIC YKCTIA B

PA3INYHBIX MMO3UIUMOHHBIX CUCTEMAX CUHUCICHUS,
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cBOOOJIHO OMNEpUPOBATh MOHATHAMH: KOMIUJIEKCHOE YHCIO M MHOXKECTBO KOMILJIEKCHBIX
4ucell, MPEJCTABIATh KOMIUICKCHBIC YHCIa B aireOpandeckoll W TPUTOHOMETPUUYECKON Qopme,
BBITIOJHATH apu(hMETHIECKUE ONEPAlUK ¢ HUIMH U U300pakaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HPPALIMOHANBHBIE, TOKa3aTelIbHbIE U Jorapudmuyeckue
HEPABEHCTBA, HAXOAUTH UX PEIICHHSI C TOMOIIBIO PABHOCUIIBHBIX MTEPEXO/I0B;

OCYIIECTBISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHUS,

cBOOO/JIHO OMNEpUPOBATh IOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHATH
Heo0XouMbIe (POPMYIIBI IJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO OTEPHPOBATh MOHATHAMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUH M HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS, HAXOIUTh PEIICHUS CHCTEMBbI U COBOKYITHOCTEH
palMOHATIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTENbHbBIX U JIOrapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pelmars  palnMoHalbHBIE, HppAalMOHANbHBIE, [OKa3aTelbHble, JorapuGMuyecKue U
TPUTOHOMETPHYECKHUE YPAaBHEHUS U HEPABEHCTBA, COCPKAIINE MOy U TTapaMeTphI;

MPUMEHSITHh TpadUdeCcKUe METOIBI [IJIS PEIICHUs] YPAaBHEHU U HEPABEHCTB, a TAKKe 3a7ad C
napaMeTpamy;

MOJIETTMPOBATh pealbHbIe CUTYyaI[MH Ha S3bIKE allreOphl, COCTABIIATh BHIPAKEHUS, YpPaBHEHMUS,
HEPAaBEHCTBA M HX CHCTEMBbI MO YCIOBUIO 3aJadd, WCCIEAO0BAaTh TOCTPOSCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM amrapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pe3ybTar.

DOyHKUUM U TPpapuKu:

CTPOUTH TpaQUKU KOMMO3UIMHU (PYHKUUN C TOMOIIBIO 3JIEMEHTAPHOIO HUCCIEJOBAHUS U
CBOMCTB KOMITO3MIIUU ABYX (yHKITUI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHHUI 1 HEPABEHCTB HAa KOOPJAMHATHOMN TUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHSAMU: TPAPUKH TPUTOHOMETPUICCKUX (QYHKITHA;

MPUMEHSTHh PYHKIMHU U1 MOJIETUPOBAHUS U HCCIEI0BAaHUS PEATbHBIX MPOIECCOB.

Hauyana MmaTeMaTH4eCKOro aHAJIM3a:

MCIIOJIb30BaTh MPOU3BOAHYIO ISl HCCIIEIOBaHUS (PYHKITMH HA MOHOTOHHOCTh M 9KCTPEMYMBI,

HaXOJUTh HaUOOJIbIIIee U HAUMEHbIIIEe 3HAYCHUS (PYHKIIMH HETIPEPhIBHOM HA OTPE3KE;

MCIOJIb30BaTh MTPOM3BOIHYIO JIJISl HAX0XK/IEHUS HAWTYYILEro peleHusl B MPUKIaIHbIX, B TOM
YHCIlIe COIMATbHO-YKOHOMHYECKUX, 3a7adax, NI OMpeAesieHUus CKOPOCTH M YCKOPEHHs Tpoliecca,
3aJaHHOTO (POPMYJIOi UK rpaduKoM;

cBOOOJHO ONEpUPOBATh MOHITUSIMH: NMEPBOOOpa3Hasi, ONpeneiNEHHbI HHTErpai, HaXOAUTh
nepBOOOpa3HbIE AJIEMEHTAPHBIX (PYHKITUH U BEIYUCIIATH HHTETpai o popmyie Hetorona-JIeiiOnuia;

HAXOJUTh IUIOMIAIH IIIOCKUX (GUTYP ¥ 0OOBEMBI TEIl C IOMOIIBI0 HHTErpaa;
18



UMETh NPEACTABICHHE O MAaTEMaTHYeCKOM MOJICIMPOBAHMHM Ha TPHMEPE COCTABJICHUS
Qg epeHIaIbHbIX YPaBHEHUH;
pemaTh NpPUKIaIHBIE 3a/a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKOTO U (PU3HUECKOTO

XapaxkTepa, CpeaACTBAMH MaTEMATHYCCKOTI'O aHaIn3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM
. NporpaMMB1 Beero KouTtpoJbHbIe
padoThI
MHO0XecTBO JeHCTBUTEILHEIX YUCET.
1 Mmuorowiensl. PaninoHanbHbie ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oynakuuu u rpadukn. CreneHHas GyHKIHA 12 1
C IIeJIBIM [TOKa3aTeaeM
3 Apudmernueckuii KOpeHb N-0i CTENEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkius. [lokazarenbHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas GhyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpruecKue BbIpaKEHUS U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCHH 10
HenpepsiBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTEMaTH3aIUs 5 )
3HaAHUU
OBILIEE KOJIMYECTBO YACOB I10 136 10
I[TPOT'PAMME

20




11 KUIIACC

KoanuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
u/n IpOTpaMMET Beero KonTposibHbIE
padoThI
1 HppanroHaibHbIe, TOKa3aTeIbHBIC U 24 1
JorapupMHUECKUE HEPABEHCTBA
9 I'paduku TpUroHOMETpUUECKUX (DYHKITHIA. 14 1
TpuronomeTpuveckne HepaBEHCTBA
3 I/ICC.HGI[OBaHI:Ie (GYHKITUH C TOMOIIBIO 99 1
MIPOU3BOTHOM
[TepBooOpa3Hast 1 HHTETpaI 12
5 KommnekcHbie uncia 10
6 HatypanbHble u 11e51b1e Yrcia 10
CucreMbl palliOHATBHBIX, UPPALUOHATBHBIX
7 MOKA3aTeNbHBIX U JOrapu(PMUIECKUX 12 1
ypaBHEHHA
8 3amaun ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHNE, CUCTEMATH3AIAS 16 5
3HAHWH
OBIIEE KOJIMYECTBO YACOB I10 136 10
I[MPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KontpoabHbie
padoThI

[[MHO€eCTBO, ONepalvy HaJl
MHOKECTBAMH U UX CBOMCTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC IPOOH, TPOIICHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OECKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JeWcTBuTenpHbIe yncia. PanmonaabHbIC
Y UppalMOHAJIbHBIC YnCIa

Apudmernueckre onepanuu ¢
JeHCTBUTENILHBIMU YHCIIAMHU

10

Moynb AeHCTBUTEIBLHOIO YHCIIA U €T0
CBOMCTBA

11

[TpuOkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKpYTJICHUS, IPUKHJIKA U OLICHKA
pe3ynbTara BEIUMCICHUH

12

OCHOBHBIE METOIBI PEIICHUS IENBIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHHUSA LICJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB
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15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJIEHBI C HEeTBIMU
koddpunmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pewienue cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTeMbl JTUHEHHBIX
ypaBHeHUI. OnpenenuTesib MaTPUIbI
2x2, ero TeOMETPUUYECKUI CMBICT U
CBOMCTBA; BBIYUCJICHUE €r0 3HAUCHUS

20

Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

21

[Ipumenenue onpenenuTests s
pELLIEHHS] CUCTEMBI JIMHEHMHBIX YPaBHEHU

22

Pewrenne npukiIagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponsHas pabora: "PanmonanbHble
ypaBHEHMsI ¥ HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus (QYHKITUH.
B3aumuo obpaTHble QyHKITUH.
Komnosunus ¢pyHkunit

26

I'paduk GyHkIMU. DIEeMEeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIMN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni pynkuu. Hymn dyskmmm.
[TpoMeXyTKH 3HAK MTOCTOSTHCTBA

28

UérHple 1 HEUETHBIE (PYHKITUH.
[Tepuonnueckue Gpynknuu. [TpomexyTku
MOHOTOHHOCTH (YHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIHU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U IpOOHO-
AuHeNHas pyHKIUH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIUN
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DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpoeHUE TpadUKOB ITUX QYHKIUH

33 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom
Hsrotona

34 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom
HproTona
CrenenHast QyHKIUS C HATYpaTbHBIM U

35 LEJIbIM TToKa3aresieM. E€ cBoiicTBa 1
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ cBoiicTBa u rpapux"

37 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeoOpa3zoBaHus YUCIOBBIX BRIPAKCHUH,
CoJIeprKalIiX CTENeHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
CoJIepXKalIuX CTEIIEHU U KOPHU
Hppanuonanbabie ypaBHeHUS. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
YpaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

43 METO/Ibl PEIICHUS HpPAIlMOHATBHBIX
ypaBHEHUU
Nppanuonanbabie ypaBHeHU. OCHOBHBIE

44 METO/Ibl PEIICHUS HpPaAIliOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

48 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU

49 KaK (YHKIIMH OOpaTHO CTETICHH C

HaTypaJIbHBIM IIOKa3aTelIeM
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CgoiicTBa u rpaduk KOpHs N-0if cTeneHu

50 Kak (DyHKIIMM 00OpaTHOM CTETIEHH C 1
HaTYpaJIbHBIM MOKa3aTelleM
KonTponsHas padora: "CsoiicTBa u

o1 rpaduK KOpHs N-Oi CTETIEeHH. 1
WppannonaibHble ypaBHEHUS"

59 CrermneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1
U e€ CBOICTBA

53 Crermnensb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1
U e€ CBOICTBA

54 CreneHb ¢ palMOHAIBHBIM IIOKa3aTeIeM 1
U e€ CBOMCTBA

55 [TokazaTenpHas GyHKIMS, €€ CBOWCTBA U 1
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINM 115 1
peuieHust ypaBHEHU N

57 Hcnonp3oBanue rpaduka GyHKINM 115 1
peLIeHUs] ypaBHEHU I
[Toka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE

58 METO/Ibl PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUU
ITokazarenbHble ypaBHEeHUS. OCHOBHbBIE

59 METO/Ibl PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/bI pEIIEHUS MTOKa3aTeIbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarenbHas 1
¢yukuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecaTUYHBIE U HATYpAJIbHBIC JTOTapH(PMbI 1

66 JlecsaTHuHbIC U HaTypaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, 1
coJIepXKaIiux JorapupmMpl

68 [IpeoOpazoBanme BEIpaKEHUH, 1
coJiepKaliX Jorapu(pmbl

69 [IpeoOpa3zoBanue BBIpaXKEHUH, 1

coJIepXKaIiux JorapupmMpl
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70

Jlorapudmuueckas GpyHKIus, eé
CBOWCTBA U rpaduK

71

Jlorapudmudaeckast GpyHKIus, €€
CBOWCTBA U rpaduK

72

Hcnonp3oBanue rpaduka GyHKIUN 15
pellIeHUs] ypaBHEHUH

73

Hcnonp3oBanue rpaduka GyHKINM 115
peueHus: ypaBHEHU N

74

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IBI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN

75

Jlorapudmuueckre ypaBHEHUS.
OcHOBHBIE METO/IbI PEILICHUS
JorapupMUUECKUX ypaBHEHUI

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IBI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUH

7

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
JOrapu(pMHUECKUX ypaBHEHUN

78

PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
Jorapu(pMHUECKUX ypaBHEHUN

79

Kontposbnas padoTa:
"Jlorapudpmuueckas GyHKIHSL.
Jlorapudmuueckue ypaBHeHUS"

80

CuHyC, KOCUHYC, TAHI'€HC U KOTaHT€HC
YHUCJIOBOT'O apryMeHTa

81

CuHycC, KOCHHYC, TAHT€HC U KOTaHT€HC
YHUCJIOBOr'0 apryMeHTa

82

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIJIOBOT'O apryMeHTa

84

Tpuronomerpudeckast OKpy>KHOCTb,
oTpeieIeHue TPUTOHOMETPHUECKUX
(YHKIMI YUCIOBOTO apryMeHTa

85

Tpuronomerpuyeckasi OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUIECKUX
(GyHKIUI YMCIOBOTO apryMeHTa

86

OCHOBHBIEC TPUTOHOMETPUIECCKHE
bopMyIIBI
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OCHOBHBIE TPUTOHOMETPUYECKUE

87
bopmyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI

89 OcCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIIBI

90 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

o1 [IpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI

92 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUI

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUI

94 Pemenne TpuroHomMeTpruuecKux
YpaBHEHUU

95 Pemenue TpuroHoMeTpruuecKux
ypaBHEHUU

9% Pemmenne TpuroHOMeTpHUYECKHUX
YpaBHEHUU

97 Pemenne TpuroHomMeTpruuecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemenne TpuroHOMeTpHUYECKUX
YpaBHEHUU

100 Pemenne TpuroHoMeTpruuecKux
YpaBHEHUU
KonTtponbnas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAKECHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS "
[TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS

102 nocJyenoBareabHocTel. Meton
MaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC

103 noclie0BaTeNbHOCTH. VicTopus aHanm3a
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuno yObIBarormas

TCOMETPHUICCKAA MMPOTPCCCUA
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Cymma 6eckoHeuHO yObIBaroIeit

107 TFEOMETPUUECKOI MPOTrpecCun

108 JIMHEHBIN U YKCIOHEHIIMATIbHBIA POCT.
Yucino e. Popmyia CI0KHBIX TPOLIEHTOB

109 JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus pealIbHbIX 3aa4 PUKIIAJHOTO
Xapakrepa

111 KonTtponbHas pabora:
"IlocenoBarenbHOCTH U porpeccun”

112 HenpepsiBHBIC (DYHKITUN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIHI

114 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEpBAJIOB ISl pELLICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB [Tl pEIICHUS
HEPABEHCTB

118 MeTto1 MHTEPBAJIOB [Tl pEIICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUH 1715 pereHust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Omnpenenenue, reOMETPUIECKUI CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOJHOM

124 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

125 VYpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIUN

126 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA

128 [TpousBogHast CyMMBI, TPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH
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[IponsBoHast CyMMBI, IPOU3BENCHMS,

129 y 1
YaCTHOTO ¥ KOMIO3HUIIMK (DYHKIIUH
130 [Ipown3BoHAS CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMIO3HUIIMK (DYHKIINH
131 Kontponbnas padota: "[IponsBognas” 1 1
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTusanus 3HaHuil: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"
134 Hrorosast kKoHTpoOJIbHAs paboTa
135 HroroBast koHTpoIbHAs paboTa
136 [ToBTOpEHME, O606I.H€HI:IG, 1
cHUCTeMaTu3aIus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KJIACC

Ne T KonuyectBo yacos
eMa ypoka
n/n Bcero KoHTpoJbHbIe padoThI
1 [IprumeneHnne npou3BOJHOM K UCCIEN0BAHUIO 1
(GyHKIUH Ha MOHOTOHHOCTB M KCTPEMYMBbI
9 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GYHKIIUH HA MOHOTOHHOCTB U KCTPEMYMBI
3 [IpumeneHnne npou3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIUI Ha MOHOTOHHOCTB U KCTPEMYMBI
4 IIpuMeHeHne IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
(GyHKIUI Ha MOHOTOHHOCTB M KCTPEMYMBbI
5 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 1
HKIIMI1 HA MOHOTOHHOCTb U SKCTPEMYMBI
y y
6 [IpumeneHnne npou3BOJHON K UCCIEI0BAHUIO 1
HKIIMI1 HA MOHOTOHHOCTb U 3KCTPEMYMBI
a MOHOTOHHOC 3KCTpe
Haxosxnenne HanOOIbIIEro ¥ HAMMEHBIIETO
3HA4YEeHMS HEMPEPHIBHON (QyHKIIUU HA
7 y 1
OTpe3Ke
ax0k/IeHue HauOOoJbIIEr0 M HAUMEHBILIETO
H 0
3HA4YEeHHS HEMPEPHIBHON (QYyHKIIUU HA
8 y 1
OTpE3Ke
Haxoxnenne HauboIbI11ero 1 HaUMEHbBILIETO
3HA4YEeHMS HEMPEPHIBHON (QYyHKIUU HA
9 y 1
OTpE3Ke
Haxoxnenne HauboIbI11ero 1 HaMMEHbBIIIETO
10 3HAYCHHS HEMPEPHIBHON (QyHKIIMHA HA 1
OTpe3Ke
Haxoxnenne HanOObIIEro ¥ HAMMEHBIIETO
11 3HAYCHHS HEMPEPHIBHON (QyHKIIMHA HA 1
OTpe3Ke
Haxoxnenne HanOObIIEro 1 HAMMEHBIIETO
12 3HA4YeHHUs HETPEPhIBHON (PyHKIIUHN Ha 1

OTpe3Ke
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[IpumeneHnne npou3BOIHOM 111 HAXO0XKACHUS

13 HaWJTy4Ilero peiieHus: B MPUKIaIHbIX
3ajjayax
[IpumeneHnne npou3BOIHOM ISl HAXO0XKACHUS

14 HAWJIy4Ilero peIeHys B IPUKIaIHbIX
3aa4ax
[Ipumenenne npou3BOIHOM IS

15 OTIpe/ieNICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTO (OPMYIION HITH
rpaduxom
[Ipumenenne npou3BOIHOM JJIs

16 OTIpe/ieNICHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHoro GopMyIIoil uim
rpaduKoM

17 Kommnosumus ¢pyskimit

18 Komnozunus GpyHkuunit

19 Kommnosumus ¢yskimit

20 I'eomeTpuueckue oOpa3sl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 00pa3sl ypaBHEHUM HA
KOOPAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM "

23 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAN.
[IpaBuiia HaX0XI€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (QYHKIIUN.
[IpaBuiia HaX0XI€HUS IEPBOOOPA3HBIX

26 HNuterpan. ['eomeTpruyecKuil CMbICIT
WHTErpasa

97 Boruncnenue onpeneiaéHHOro HHTErpaa mno
¢dbopmyne Hetotona-Jleitouuma

28 Brruncnenue onpenenéHHoro MHTerpaia 1o
¢dbopmyne Hetotona-Jleitouuma

29 [IpuMeHeHue uHTETpaia sl HaXOXKACHUS
TUIOIIAeH TIOCKUX QUryp

30 [IpumeneHue nHTerpana 1Jig HaXxoXACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemeHnit qudepeHaIbLHbIX

YpaBHEHUI
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[Tpumeps! pemeHnit qudepeHraIbHbIX

32 . 1
YpaBHEHHIA
MatemaTtuueckoe MOJEIUPOBAHHUE PEaIbHbIX

33 MIPOLIECCOB € MTOMOIIIBIO AU(HEepeHIINATHHBIX 1
YpaBHEHUU

34 Kontponbras padota: "[lepBooOpaznas u 1
uHTerpan”

35 Tpuronomerpuueckue QyHKIUHN, UX 1
CBOICTBa U Tpaduku

36 Tpuronomerpuueckue QyHKIUHN, UX 1
CBOMCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX 1
CBOICTBa U TpaduKku

38 Tpuronomerpuueckue QyHKIUHN, UX 1
CBOMCTBA U TpapuKu

39 Tpuronomerpuueckue QyHKIUHN, UX 1
CBOWCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YpaBHEHHUH C TTOMOIIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YPaBHEHHUH C IOMOIIbIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YPaBHEHHIA C TTIOMOIIIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTprUYECKUX HEPABEHCTB 1

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTprUUECKUX HEPABEHCTB 1

47 Pemienue TpuroHoMETpUYECKUX HEPABEHCTB 1
Kontponbras padota: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

p |y P

49 OcHOBHBIE METObI PELICHUS TOKA3aTEIbHbBIX 1
HEPaBEHCTB

50 OCHOBHBIE METOBI PEUICHUS TTOKA3aTEIbHBIX 1

HEPABEHCTB
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OcHoBHBIC MCTOJbI pCHICHUS MOKA3aTCIbHbIX

51
HEPaBEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS TOKA3aTeIbHBIX
HEPaBEHCTB
53 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUUECKIX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHHS
UppaloOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
MppaLOHAIFHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
61 I'padraeckne MeToabI penieHns
MppalMOHAIBHBIX YPaBHEHUN
62 I'paraeckne MeToAbI penieHns
UPpalMOHAIBHBIX YPaBHEHUN
63 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX YPaBHECHUN
64 I'padraeckne MeToabI penieHns
MIOKa3aTeNbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLICHUs
Jorapu()MUYECKUX YpaBHECHUI
66 I'paduueckue MeTOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padraeckne MeToabI penieHns
Jorapu()MUYECKIX HEPABEHCTB
I'padmyeckue MeToAbl perieHus
68 MOKa3aTEIbHBIX U JIOTAPUPMUIECKUX
YPaBHEHMM
I'paduueckue MeTObI peLIeHUs
69 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU
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I'padmueckue MeToAbl pemieHus

70 MOKAa3aTeIbHBIX U JTOTapU(PMUIECKUX
HEPaBEHCTB
I'padmueckue MeToAbl pemieHus

71 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB
KonTponbnas pabora: "UppatnonanbHele,

72 MOKa3aTeabHbIE U JIOTapU(PMUUECKHEe
HepaBeHCTBa"
KommiekcHbie uncia. Anredpanyueckast u

73 TPUTOHOMETpUYECKast POpPMBI 3arucu
KOMIUIEKCHOTO YHClia
KomrmekcHbie uncna. AnreOpanyeckas u

74 TPUTOHOMETpUYECKast POPMBI 3arucu
KOMIUIEKCHOTO YHClia

75 Apudmerndeckre onepanum ¢
KOMIUICKCHBIMU YHCIIAMU

76 Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHClia

80 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClia
[TpuMmeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pemeHust GU3MIECKUX U TEOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie
yucna"

83 Harypanbnble u 1iensie yucia

84 HatypanbHble u 1enbie yrcia

85 [IprMmeHeHne MPU3HAKOB AETUMOCTH IENIBIX
qucen

86 [TpuMmeHeHrne MPU3HAKOB IETUMOCTH TIENTBIX
qucen

87 [IprMmeHeHne MpU3HAKOB AETUMOCTH IENIBIX

yucen: HOJl u HOK
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88

[IpuMeHeHne NpU3HAKOB JEIMMOCTH LIEbIX
gucen: HOJl u HOK

89

HpI/IMeHeHI/Ie IMPHU3HAKOB JCIMMOCTH LEJIBIX
YUCCJII: OCTATKH 110 MOAYJIIO

90

HpI/IMeHeHI/Ie IMPHU3HAKOB JCJIMMOCTH LEJIBIX
YHUCCII: OCTAaTKH 110 MOIAYJIIO

91

IIpuMeHeHue IPU3HAKOB JEIMMOCTH LIEIIbIX
yycen: aroput™ EBknnaa 1uis pereHus
3a/1a4 B LIEJIBIX YNCIAX

92

KonTponpHas padora: "Teopus menbix
gucen"

93

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CHCTEMBI-
CIIEICTBUS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEAACTBUSA

95

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUN

96

OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
YpaBHEHUU

97

OCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX YPABHEHMI

98

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH I10KAa3aTEIbHbIX YPABHEHUN

99

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUU

100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUU

101

[IpumeneHne cucTeM K pelieHuo
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAyKHU U PeaTbHOU
KU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3yabTaTOB

102

[IpumeHeHne cucTeM K pelieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAyKHU U PeaTbHOU
KU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3yabTaTOB
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IIpumeHeHnEe HEPABEHCTB K PELICHUIO
MaTeMaTHUUYECKUX 3aad U 3a7a4d u3

103 pa3IMYHBIX 00JIacTel HAyKHU U PeaTbHOU
KU3HU, HHTEPIPETaLUs OTyUYEeHHBIX
pe3yJIbTaToB
KonTpomnbnas padota: "Cucrembl

104 paIMoOHATBHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JOTapUPMHUUECKUX
ypaBHeHU"

105 PaunoHaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PanmonanbHble HepaBeHCTBA C TapaMeTpamMu

107 PanyoHanpHbIE CUCTEMBI € TapaMETPAMU

108 WppanmonanbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppatmoHaibHbIE CHCTEMBI C TapaMeTpaMu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenpbHBIE CUCTEMBI C TTApaMETPaMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmudeckue CUCTEMBI ¢ TapaMeTpaMu

114 TpuroHoMeTpuuecKrue ypaBHEHUS C
napameTpamu

115 TpuroHoMeTpuyeCcKrue HEPaBEHCTBA C
napameTpamu

116 TpuronoMmeTpuyecKkrue CUCTEMBI C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENIEeH pealbHbIX
CUTYalllil C MOMOIIbIO YPaBHEHUH C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

118 MaTeMaTHYECKUX MOJIENIEeH pealbHbIX
CUTyalUH C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

119 MaTeMaTHYECKUX MOJIENIEeH pealbHbIX
CUTyalUH C IIOMOLIBIO CUCTEM YPABHEHUH C
napameTpamu

120 KonrponbHas pabdora: "3anaun ¢

napamerpamu”
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[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS

121 o \ 1
3HaHuU: "YpaBHEHUA

122 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HaHuil: "YpaBHeHus. Cuctembl ypaBHEHUMN"

124 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "HepaBencrtsa"

125 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "HepaBencrna"

126 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 1
3HaHuii: "HepaBencrna"

127 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

128 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 1
3HaHui: "lIponsBoaHas u e€ npuMeHeHue"

129 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 1
3HaHuii: "[IpousBoaHas u e€ npumenenue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "MHTerpan u ero npumeHenue"

131 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 1
3HaHuil: "OyHkuun"

132 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH 1
3HaHui: "OyHkuun"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

134 HroroBast koHTpOIBHAS paboTa 1

135 HToroBast KOHTpOJIbHAs paboTa

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HAaHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

Matemaruka: anreOpa u Hayajila MaTeMaTHIECKOTO aHalln3a, TeoMeTprs. AnreOpa U Havaina
MaTemarudeckoro ananusa. 10 - 11 kmaccer : yueb. mist 001meodpa3zoBaT. opraHu3anuii : 6a30BbIi
u yrinyOoun. yposuu / [ . A. AnumoB u 1p]. Akimoneproe o0miectBo "M3aarenseTBo

nn

"IIpocBemienue"".

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. b. I'. 3uB. lunaktuuyeckue Marepuaisl. Anredpa u Havyana aHanmza. 10 kiacc.

2. abynun M. W. TkaueBa M.B. u np. Jlugaktuyeckre MaTepuaisl o anredpe u Hauanam
ananm3a s 10 xkimacca/M. «IIpocsemnienuey, 2011

3. [llabynun M. U. TraueBa M.B. u ap. lugaktuueckre MaTepuaisl 1o anredpe u Hadajaam
anaymmza 1 11 kmacca/M. «IIpocsemienuey, 2011

4. EpmioBa A. I1. CamocTosiTennbHBIE M KOHTPOJIbHBIE paboThl. Anredpa 10-11 kmace./M.
«Hnekca»

5. Bunenkun H.JI. Anrebpa n Hayana ananuza. YueOHuK 11 10 K1, ¢ yrIyOIEHHBIM U3y4YeHUEM
Kypca MatemaTuku. - M.: [Ipocsemenue, 2011.

6. Bunenkun H.JI. Anrebpa n Hauana ananu3za. Y4ueOHuUK a7 11 ki1. ¢ yriryOaEHHBIM H3y4eHUEM
Kypca MatemaTuku. - M.: [Ipocsemenue, 2011.

7. Boicorkmit W.P., I'ymun [I.J1. u ap. (mox penaknuei A.JI. Cemenosa u U.B. fmenko). EI'D.
MaremaTtrka. YHUBEpCAIbHBIC MaTEPUAIBI TSI IOJTOTOBKH yuanuxcs. « MaTemnexr-mientp),2012.
8. l'opaun P.K. EI'D 2013. Martematuka. 3agaua C 4. - M.: MIITHMO, 2011, 2010.

9. EI'D 2022. Maremaruka. 3000 3aganuii uactu B ¢ otBeramu. [log pen. Amenko U.B.,
CeménoBa

AJL u op. — M.: U3narenbcTBO «OK3amen», 2012

10. Hekpacos B.b., I'ymuun JI. 1., XKurynés JI.A.. Matemaruka. Y4yeOHO-CIIpaBOUYHOE TIOCOOHE.
CII6.: ®wman uznarenscrsa «IIpocsemenue», 2012.

11. Ceprees U.H., ITandepor B.C. (nmox penakmaueit A.JI. Cemenona, 1.B. fAmenko). ET'D.
Marematuka. 3amgada C3. YpaBHenus u HepaBeHcTa. M.:MIITHMO, 2013.

12. Cxanasu M.M. COOpHHMK KOHKYPCHBIX 3a/1a4 [0 MaTeMaTUKe JJIs noctynaromux B BY 351, —
M., 2006.

13. CmuproB B.A. EI'D 2013. Maremaruka. 3amaua B6. Pa6ouas terpaas. — M.: MITHMO, 2013.

14. [apeirun N.®., I'ony6es B.W. dakynbratuBHbIi Kypce o matematuke (10 kmacc). — M.
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ITpocsemenue, 2009.

15. [lecrakoB C.A., 3axapos I1.W. (mox penakuueit Cemenona A.JI., Amenko 1.B.). ET'D.

Maremaruka. 3agaua C1. YpaBHeHus u cucremsl ypasHeHuid. M.:MITHMO, 2013.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET

1. www.edu.ru (caiir MOuH P®).

2. www.school.edu.ru (Poccuiickuii 061e06pa3oBaTeIbHBIN TOPTAN).

3. www.pedsovet.org (Bcepoccuiickuit MuTepHEeT-TIeICOBET)

4. www.fipi.ru (caiit denepanbHOT0 HHCTUTYTA MEAArOTMUYSCKUX U3MEPEHUH ).

5. www.math.ru (MaTepHeT-TI0Iep/KKa YUUTEICH MAaTEMAaTHKH ).

6. www.mccme.ru (caidT MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOTO MATEMaTHIECKOTO 00pa30BaHMS).
7. WWW.it-N.ru (ceTb TBOPYECKHUX yUUTEIICH)

8. www.som.fsio.ru (cereBoe 00bETUHEHHE METOIUCTOB)

9. http:// mat.1september.ru (caiit razersr «MaremaTHKa)

10. http:// festival.1september.ru (dbectuBans negarorndeckux uaci « OTKpwIThIA ypok» («IlepBoe
CEHTSIOPS»)).

11. www.eidos.ru/ gournal/content.ntm (MuTtepHreT - sxypHan « DiHmgoc»).

12. www.exponenta.ru (o6pazoBaTenbHBIN MATEMATUYECKUIN CAIT).

13. kvant.mccme.ru (3aekTpoHHas Bepcus kypHaia «KBaHT.

14. www.math.ru/lib (anexTpoHHast MaTeMaTHUecKass OMOIHOTEKA).

MATEPUAJIBHO-TEXHUYEECKOE OBECIIEYEHHME HTT-315

1. OGpa3oBarenbHbII pOOOTOTEXHUYECKUH MOAYIh "VccienoBaTenbCKUii YPOBEHB" ISt
U3y4eHUs] MHOTOKOMITOHEHTBIX POOOTOTEXHUYECKHX CUCTEM U TYMaHOUIHBIX pOOOTOB.

2. ObpazoBarenbHbIi HabOp A pa3pabOTKH MPOrPaMMUPYEMBIX MOjIeel MOOMIIBHBIX pOOOTOB
U pecypHbIil HA0OpP CHCTEMBI TEXHHYECKOTO 3pCHHS, CCHCOPHBIX YCTPOWUCTB U
KOMMYHHUKAI[HOHHBIX MOJTyJICH.

3. OGpa3oBatenbHbIid poboTOTEXHUUECKUH MOAY b "IIpodeccnonanbHblil ypoBeHs'.

4. bazoBble poOOTOTEXHUYECKHE HAOOPHI AJIsl TPYNIIOBOTO U MHAWBUIYAIBHOTO IPUMEHEHHUS.
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