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MNOACHUTEJIBHASA 3AIINCKA

VYuebnblii Kypc «Anrebpa U Hayajga MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero oOpa3oBaHWs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
M3YYEHUS! BCEX €CTECTBEHHO-HAYy4YHBIX KYpPCOB, a C JPYIroil CTOPOHBI, (hOpMHUpYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUJICHUE O0YyYaroNIMXCcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJI€BaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMylaupyeT CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [IJIi YCHEUIHOTO OBJAJCHUS 3aKOHAMH (PU3HKUA, XUMHUU, OHOJIOTHH,
MMOHMMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS YIKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX IS JajbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMU aireOpbl M MaTEeMaTUYECKOTO aHajiu3a pa3BUBAECT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIEHUS C MOMONIBI0O MHAYKIIMU U PACCYKIaTh AEAYKTUBHO, HWCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUi0, a0CTparupoBaHUE U aHAIOTHIO, (OPMHPYET
KPEAaTHUBHOE U KPUTUUYECKOE MBIILICHUE.

B xoxe u3yuenuss yueOHOro kypca «Ainredpa ¥ Havajla MaTeMaTH4YE€CKOro
aHajau3a» OOydYaroluecs IMOJYy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYalluH,
UHTEpIPETAllUK  TOJYYEHHBIX  PEHICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBHBIM BOCIIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yercs Kak 4depe3 Yy4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIbHOCTH, TpeOyloled MNpOAOKUTEIbHON KOHIICHTpPAIllMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJibTar.

B ocHoBe MeTonmuku oOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «Ainrebpa M Hayajga MaTeMaTH4YeCKOro
aHaJIKM3a» BbIJCJIEHBI CIEIYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINUU U TpaQuKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana



MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JHHUM HW3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJEp>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka m apyrue. [lo Mepe Toro kak oOydarommecs OBIaJeBarOT Bcé Oosee
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-MEeTOMYECKass JTUHUA «Uucina ¥ BBIYUCICHUS» 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeiusieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolIMMCS MHOXKECTBA HATypalbHbBIX, IIEIbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATypaJIbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO KPYra HCIONb3yEeMBIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSMH MX TMPUMEHEHHS JUIS PEUICHUS Pa3iNyuHbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEATU3yeTCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
palMoOHaIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCbHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE yMEHHS IIHMPOKO HCIOJIB3YIOTCS MPH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HauOOJBIINX M HAWUMEHBIINX 3HAYCHUH (DyHKIUH.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJIEpKaINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npearaet 3(P(EKTUBHbIE HWHCTPYMEHTHI ISl PEIICHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepkarenpHo-MeToauueckass JUHUA «DyHKIMM W TpaduKW» TECHO
NEeperuieTaeTcs ¢ APYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepurana. M3yueHue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUN JJIS pelIeHus 3a7a4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C pEIIeHHWEeM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM Oosbllloe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJYyYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJIeH Ha Pa3BUTHUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX O00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHBIIUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Puryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B TMPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPACIO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaroniyecs: y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKU, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
11 KIIACC

Yuciia 1 BbIYMCICHUS

Harypanbuble u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEMMOCTH LIEJIbIX
qyuces, HauOoJbuik oOuuid nenutens (manee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkinuaa s penieHus
3a/1a4 B LEJIBIX YUCIIAX.

KoMmmniekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (POpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTHdyecKue Onepalnuyd ¢ KOMIUIEKCHBIMU
yrcaamMu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMILJIEKCHBIX YKCEN IJIs PEIICHHS (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHH W HEPAaBEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHHMH C  IOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENIbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.

[IpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJady M3 pa3IMyHbIX 00JIacTeld HAyKu WU pPealbHON
YKU3HH, UHTEPIPETALMS MOTYyUYEHHBIX PE3YIbTaTOB.

DOyHkuuu U rpadpuku

I'padux xommosumuu ¢Gyuknuii. ['eomerpudeckue o0pa3bl ypaBHEHUU W
HEpaBEHCTB Ha KOOPJIWHATHOM TUIOCKOCTH.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHH 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH I HCCIENOBAaHUS TMPOIECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUWU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauyana MmaTeMaTH4ecKOro aHajaim3a



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3a/adax, Uil ONpPEACIICHUS] CKOPOCTH M YCKOPEHHS IMpouecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruncnenne
onpenenéHHoro uaTerpana o gopmyne Hetorona-Jleionua.

[IpumeHneHnue uHTErpana s HaXOXACHHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICIMPOBAHUE PEANTbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHIInaIbHbIX
YPaBHECHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTH)KCHUNW HayKM U JEATEJIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHPY, BKIIOYAs OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPABHEHHSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT NPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anauu  (CpaBHUBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJIB30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00bEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH Ae(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3HPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYKIEHUS C CYXKICHHSIMU IPYTUX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pEIICHHs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CICAYIOIIHUE
MpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHaIn3ay:

Yucia ¥ BIYHCICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHO€ U I1EJNO€ YHUCIIO,
MHOKECTBA HATypaJbHbIX W LEJIBIX YUCEN, UCIOJIb30BaTh NMPU3HAKU JEIUMOCTU
uenbix yucen, HOJl 1 HOK nHaTypalibHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

cBOOOJIHO OMEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHiChIBAaTh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHS;



CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepaliil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MMOKa3aTeJbHbIE U
Jorapu(MUUECKre HEpPaBEHCTBA, HAXOAUTh WX PEUICHUS C  TOMOIIBIO
PaBHOCUJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble (OPMYJbI Il  PELIEHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUAMH: CUCTEMAa U COBOKYIHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

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

IPUMEHSATH TpaduuecKre METOAbI AJI PEIICHHUs] YPABHEHUI U HEPaBEHCTB, a
TAKXKE 3a/1a4 C [MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJAWHATHOM IJIOCKOCTH;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJu3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JIsl MCCIIEeN0BaHUs (DYHKIIMHM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;



HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4IlIEro pEUIeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-3KOHOMHYECKHX, 3aJadax, s
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHs TIpoliecca, 3alaHHOro (opmylion wiu
rpaduxom;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBIN
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no popmyie Herotona-JIeitoHua;

HAXOJUTh IJIOMIATHN MIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPaIa;

MMETh IPEACTABIICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA TNPUMEPE
COCTaBJICHUs TU(PPepeHIINATbHBIX YPABHEHU;

penaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 I/ICCJ'IG,HOBaHI:Ie (GYHKIMH C TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 WppaunoHanbHble, IOKa3aTeIbHbIE U 24 1
norapupMHUECKHe HEPABEHCTBA
KommiekcHbie uncna 10
HatypanbHble u nensle uncia 10
CucTeMbl pallMOHATIBHBIX, UPPALMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE
11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[TpuMeHeHre IPOU3BOTHOMN K
MCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCleIoBaHUI0 (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

02.09.2024

03.09.2024

04.09.2024

[IpuMeHeHne npon3BOJHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

05.09.2024

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxaenne HanOoJIbIIETO U

HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

09.09.2024

10.09.2024

11.09.2024




Haxoxnenue HauOOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

12.09.2024

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GbyHKIMU Ha OTpe3Ke

16.09.2024

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(byHKINU Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaUMEHBIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETTPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

17.09.2024

18.09.2024

19.09.2024

13

[Ipumenenne npou3BOTHOM IS
HaxXO0JICHUS HAWITYYIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

23.09.2024

14

15

16

[IpumeneHnne npou3BOTHOM ISt
HaXO0JICHUS HAWJTYYIIIETO PEIICHUS B
MPUKJIATHBIX 3a/1a4ax

TpenupoBouyHoe Meponpusitue B hopme
KOHTPOJILHOM paboTHI O MaTepuaiam
EID

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UK
rpaduKom

24.09.2024

25.09.2024

26.09.2024




17 Kommosurus ¢hyHKIuit 30.09.2024
18 Kommosurus ¢hyHKIuit 01.10.2024
19 Kommnosumus hyHkmmi 02.10.2024
20 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOM TIJIOCKOCTH 03.10.2024
21 I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha

KOOPJMHATHOMN TIJIOCKOCTH 07.10.2024
99 Kontponbnas padota: "UccnenoBanue

GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON" 08.10.2024
93 [lepBooOpazHas, OCHOBHOE CBONCTBO

epBOOOpa3HBIX 09.10.2024
24 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.

[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX 10.10.2024
o5 [TepBooOpasHble dNeMEHTapHBIX (QYHKITUH.

[TpaBuia HaX0XIEHUS EPBOOOPA3HBIX 14.10.2024
26 NHuterpai. I'eoMeTpu4ecKnid CMBICI

UHTerpana 15.10.2024
97 Brruncnenue onpeneiaéHHOro HHTErpaa

o ¢popmyne Hetotona-Jleitoauia 16.10.2024
98 Brruncnenue onpenenéHHOro HHTErpaa

o ¢opmyne HproTona-JleiiOuua 17.10.2024
29 [TpuMeHeHHe HHTETpaIa T HaX0XICHUS

IO IeH TIIIOCKUX PUTYp 21.10.2024
30 [IpumeHeHne uHTETrpaia A HaXO0XKACHUS

00BEMOB F€OMETPUUECKHUX TETT 22.10.2024




[Tpumeps! pemenuii quddepeHraIbLHbIX

31 ypaBHEHHUM 23.10.2024
32 [Tpumeps! pemennii qudQepeHraIbHbIX
ypaBHEHU 24.10.2024
MatemaTtuueckoe MOJEIUPOBAHHE
33 peabHBIX MPOIIECCOB C MTOMOIIBIO 05.11.2024
mudepeHIHaTbHBIX YPAaBHCHUM
34 Konrponbnas padota: "[lepBooOpazHas u
uHTerpan” 06.11.2024
35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpaduKH 07.11.2024
36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBa U rpaduku 11.11.2024
37 Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U TpapuKu 12.11.2024
38 Tpuronomerpuveckne GyHKINHU, UX
CBOICTBa U Tpaduku 13.11.2024
39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapuKu 14.11.2024
OT60p KOpHEN TPUTOHOMETPUUECKHUX
40 YPaBHEHUH C IOMOILBIO 18.11.2024
TPUTOHOMETPHUECKON OKPYKHOCTH
41 TpenupoBoyHOE MeponpusiTie B hopme
EI'D 19.11.2024
OT00p KOpHEH TPUTOHOMETPUUYECKHX
42 YPaBHEHUH C IOMOILBIO 90.11.2024
TPUTOHOMETPHUYECKON OKPYKHOCTH
43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUH € TOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

21.11.2024

Pemenne TpuroHOMeTpU4ECKUX

44 HEPaBEHCTB 25.11.2024
45 Penrenne TpUroHOMETPUYECKUX

HEPaBCHCTB 26.11.2024
46 Perienne TpUroHOMETpHUUECKUX

HEPaBCHCTB 27.11.2024
47 Perrenne TpUroHOMETpHUYECKUX

HEPaBEHCTB 28.11.2024

Kontponbnas padota: "['paduku
48 TPUTOHOMETPUYECKHUX (QYHKITHI.

TII))I/IFOHOMGTII))I/I‘IGCKI/IG ina:eHCTBa" 02.12.2024
49 OCHOBHBIE METO/IbI PETICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 03.12.2024
50 OCHOBHBIE METOJIBI PETICHUS

MOKa3aTeIbHBIX HEPABEHCTB 04.12.2024
51 OCHOBHBIE METO/IbI PEeILICHUS

II0Ka3aTeIbHbIX HEPABEHCTB 05.12.2024
59 OCHOBHBIE METOJIBI PEIICHUS

[I0Ka3aTeIbHbIX HEPABEHCTB 09.12.2024
53 OCHOBHBIE METOJIBI PETICHUS

Jorapu(MHUIECKUX HEPABEHCTB 10.12.2024
54 OCHOBHBIE METO/IbI PEeILICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 11.12.2024
55 OCHOBHBIE METOJIBI PETICHUS

Jorapu(pMHUUECKUX HEPABEHCTB 12.12.2024
56 OCHOBHBIE METO/IbI pEIICHUS




norapuMIUYECKUX HEPABEHCTB

16.12.2024

OCHOBHEBIE MCTOJbI pCHICHUS

57
HppaLiOHAIIbHBIX HEPABEHCTB 17.12.2024
OCHOBHBIE METO/IBI PEIICHHS
58
HPpAIMOHATILHBIX HEPABEHCTB 18.12.2024
59 TpenupoBouyHoe Meponpusitiue B hopme
EI'D 19.12.2024
OCHOBHbBIE METO/IbI PEeILICHUS
60
HppaLMOHAIIbHBIX HEPABEHCTB 23.12.2024
I'paduaeckue MeToAbI peLIeHUs
61 .
UppalMOHATILHBIX YpaBHEHUI 24.12.2024
I'padrueckue METObI peLICHHUS
62 .
UppalMOHATIbHBIX YpaBHEHUI 25.12.2024
I'paduueckue MeTo bl peleHus
63 .
MOKa3aTEeIbHBIX YPaBHEHHI 26.12.2024
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue METOIBI peLICHUS
Jorapu(PMUUECKUX ypaBHEHUN
66 I'paduueckue MeTo bl peLeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEIICHUS
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
69 I'paduueckue MeTO bl peLIeHUs

IIOKa3aTCJIbHBIX U J'IOI‘apI/I(l)MI/I‘ICCKI/IX




YpaBHEHUU

70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbie,
MOKa3aTeabHbIe U IoTapuMuuecKue
HepaBeHCTBA"

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3aIuch
KOMILIEKCHOT'O YKCIIa

74

75

76

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHUECKast (popMbI 3arucu
KOMIUIEKCHOT'O YHCIIa

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJAMHATHOMN MJIIOCKOCTH

®opmyna Myaspa. KopHu N-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopau N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII AJIA

81 perieHust GU3NIECKUX U T€OMETPHICCKUX
3aa4y

82 Konrtponsnas padora: "KomriuiekcHsie
gucna"

83 HarypanbHble u 1ienpie yucia

84 HatypanbHble u 1ienble uncna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
HEJIBIX YUCell

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCell

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucesr: HOJl u HOK

88 [IpumMeHeHMne TPU3HAKOB 1€TUMOCTH
nensix yrcesn: HOJl u HOK

89 [IpumMeHeHne NPU3HAKOB 1€TUMOCTH
LEJIBIX YUCEII: OCTAaTKH 110 MOJTYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJTBIX YMCEIT: OCTATKH 110 MOJIYIIO
[IpumMeHeHMne TPU3HAKOB 1€TUMOCTH

91 L[EJTBIX YUCEeIl: aNropuT™M EBKimnaa s
peIIeH s 3a/1a9 B TEJTbIX YMCIIax

92 KonrtponsHas pabdora: "Teopus nemnbix
gucen"
Cucrema 1 COBOKYTHOCTh YpaBHEHUH.

93 PaBHOCWIIBHBIE CHCTEMBI H CHCTEMBI-
CIIeICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHCHHIA.




PaBHOCHUIbHEIC CHCTEMbBI M CHCTEMBI-
CICACTBUA

95

96

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH MPPALMOHAIBbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

98

[TpoGHbIii 5k3ameH B hopme EI'D

99

100

101

102

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIEeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 001acTe HAYKH U peabHOM
KU3HU, UHTEPIIPETALUS TI0JIy4EHHBIX
pe3yabTaToOB

[IpuMeHeHNnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 337134 U3
pa3nuYHbIX 001acTel HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTyIEHHBIX
pe3yJIbTaToOB




[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJ1a4d U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
pe3yJIbTaToOB
KonTponbnas padota: "Cucremsl

104 paloOHaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIecKux
ypaBHeHUN"

105 PannonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HpparmonansHbie ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

109 HppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIE YpaBHEHUS, HEPABEHCTBA
C rmapamMeTpamMu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckne CUCTEMBI C
napamMeTpamu

114 TpuroHnomeTpruyeckue ypaBHEHHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHomMeTpUIEeCKUE CUCTEMBI C
napaMeTpamMu

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH pealbHbIX
CUTyAalUH C IIOMOLIBbIO YPABHEHUH C
rapameTpamu

118

119

120

ITocTpoenue u uccieoBanue
MaTeMaTHUYECKUX MOJIENIEN peabHbIX
CUTyAaIMH C IOMOLIBIO CUCTEM YPABHEHUM
C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyAaIUH C IOMOLIBIO CUCTEM YPABHEHUN
C rapaMeTpamMu

KonTtponbHas pabdora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHns"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cucTeMaTHu3anus 3HaHui: "Y paBHEHHU .
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,
cucreMmarusanus 3HaHuil: "Hepasencraa"

125

126

[ToBTOpenue, o6o0mEH e,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mIEeH e,

127 cucteMaTtu3anus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
IToBTOpeHuEe, 00001IIEHNE

2 2

128 cucteMaTtuzanus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
IToBTOpEHuE, 0000IIEHNE

b b

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

130 crcreMaru3anus 3HaHuii: "MHTerpa u ero 1
npuMeHeHue"

131 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkuun"

132 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3aius 3Hanui: "OyHkuun"

134 Htorosoe TecTrpoBaHue

135 HTorosoe TecTupoBaHue

136 [ToBTOpenue, o6o0mEeH e, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. AnreOpa 1 Hayajla MaTEMaTHYECKOTO aHalIn3a; yTriayOJIeHHOe
obOyuenwue, 11 xkmacc/ Mepzmsak A.T'., Homuposckwuii J[.A., [Tomsxo B.M.; mon
penakuueii [logonsckoro B.E., O6miecTBO ¢ OrpaHiYeHHOM
oTBeTcTBeHHOCThIO M3narensckuii ieHTp « BEHTAHA-I'PADy;
AxunonepHoe o6mectBo «M3narensbctBo «IIpocsenienue

Anrebpa u Hauana matematudyeckoro ananusa. 10-11 kinaccel. bazoBbiit u
yriryosiennbii ypoBHu. / AnumoB 1L A., Konsirun FO.M., TkaueBa M.B. u ap.;
METO/JIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

* Maremaruka. Anredpa v Hayaiaa MaTeMaTHYECKOr0 aHAIn3a; YIIIyOJIeHHOe
oOyuenwue, 11 knacc/ Mepznsk A.T'., Ilononckuii E.M. Pabunosua M.C.
CamocrosiTennbHbIC U KOHTPOJIbHBIE pa0oThl. 31aTenbCkuil HeHTp
«BEHTAHA-TPA®»; 2020

M. N. [llabynun, M. B. TkaueBa, H. E. ®enopona - Anredpa u Hauana
aHanm3a. [[unaxktnueckue marepuansl 1 11 knacca. ba3oBelil u
yIIIyOJICHHBIN YPOBEHb

JUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPChBI
CETU UHTEPHET

bu6moreka mudpoBoro o6pazoBaTeILHOTO KOHTEHTa AKaIeMUN
Munnpocsemenns Poccun: https://urok.apkpro.ru/

Poccuiickas snextponHas mmkoja (POI): https://resh.edu.ru/subject/



