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MNOACHUTEJBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3zoBaHMs,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYaIOIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro Kypca oOydaromiuecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KoTopas (OpMyIUpyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY Ul YCIEUIHOI'O OBJAJCHUS 3aKOHAaMU (U3UKHU, XUMUHU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX JI JaJbHEHIIEro oOpa3oBaHHs U B
MOBCEJHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl M MaTEeMaTHYECKOro aHajih3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBATh
YTBEPKJICHUSI C TIOMOILIBIO MHIYKUHUU U PacCyXIaTh JEAYKTHUBHO, HUCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3allhl0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHalin3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEPHpPETallUd  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  MOpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTEIBHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpPBIM peanu3yercs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUMN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M dYepe3 crneuuduxky ydeOHOM
JESATENIbHOCTH, TpeOyIoleld MpPOJOJKUTEIbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOATEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTHM 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIM3a» BBIIEJIECHBI CIEAYIOIIUE COAECPKATENBHO-METOANYECKUE TUHUMU: «YHucna
U BblUKCIEHU», « DyHKUMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEPKATENbHO-METOANYECKHE JHHUM H3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszjaenamu. JlaHHBINA
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEeauHSIET 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
IMIMPOKUM MATEMAaTUICCKUM aIapaToM, Y HUX TOCJIEI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKYI0 MOJETh pPEaTbHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TOJyYCHHBIC TIPH U3YYCHUH YYEOHOTO Kypca, IS
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
WHTEPIPETUPOBATH 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
oOpa3oBaHus 0co0O€ BHUMaHuE yAelsieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHMCiIa, yYMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYalolIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4hceld. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIepaluu: JeJIeHHE Haleno,
ONEPUPOBAHUE OCTAaTKAMH Ha MHOXECTBE IIENBIX YHCEN, OCOObIE CBOMCTBA
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 BO3MOKHOCTSIMH WX MPUMEHEHUS ISl PEIICHUs] Pa3TUYHbIX 3a7ad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, IMIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKpETH3aITHSI.

Jluaus «YpaBHEHUST W HEPABEHCTBA» pPEATU3YETCS Ha MPOTSHKCHUHM BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHWE COOTBETCTBYIOIMX 3anad. B
pesynbTaTe OOydYarolIvecss OBJIAJCBAIOT PA3IMYHBIMA METOJIAMHU  PEIICHUS
palMoHaNIbHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCIbHBIX, JIOTAPU(PMUICCKUX |
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a Takke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH



UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TIPHU PEIICHUH MPUKIATHBIX
3a]a4 W 3a7a4 Ha HAXOXKJCHHE HaWOONBIINX M HAaMMEHBIINX 3HAYECHUN (QYHKIIHU.
Jannast copep:karenbHas JTMHUS BKIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
COJEpKAIINX CTENEHU U Jorapudmel. bmaromaps u3ydeHHIo anreOpanyecKoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOIO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKUA JIETyKTUBHBIX
paccyxlieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPaBEHCTB. AureOpa
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 C JAPYTMMH JIMHUSMHU y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-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 PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBUCUMOCTU MEXKIY
pa3sNTUYHBIMU BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (PYHKIIMH, 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 Ppa3BUTHIO aJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb 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
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYeCKUX MOjeNiedl peajbHbIX CHUTyalui,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaromiyecs: y3HaKT O



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

CopeprkaTeabHO-METOANYECKass TUHUS «MHOKeCTBa 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 H €€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HBIE MATEMaTUYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HAyKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcsi, O3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIETEH peaTbHbIX
CUTYyallMi, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTa ajreOpbl H
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJIaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca IIMPOKO HMCIOJIB3YeTCs I pelieHus MPUKIaAHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJieMy.
JestenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS 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 Henento), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHbIe mepuoandeckue npodu. Ilpumenenue npobeil W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciel 3HAHUM U PEabHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMu € JICWCTBUTEIBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmk€HHbIE BBIYKMCIICHUS, TPABUIIA
OKpYTJICHHSI, PUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCIICHUN.

Crenenp ¢ 1nensIM  nokaszareneM. buHoM Herotona. Hcnosbe3oBaHue
NOJXOAIIEeH (OPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NMPEACTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(pMsl.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aApPKKOCHHYC M ApKTaHI€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YpaBHEHHs-ciencTBUs. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LEIbIX U APOOHO-PAllMOHANIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWJEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppauroHanpHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
VPPALMOHATIBHBIX YPaBHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJbl PEIICHUS IMOKA3aTEIbHBIX

YpPaBHEHHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO/IbI perieHus

Jorapu(pMUYECKUX ypaBHEHUH.



OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemienne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIE€OMETPUYECKMH CMBICI U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUsS, IPUMECHEHHUE ONPEICIUTENS Uil PEIICHMS
CUCTEMBbl JIMHEWHBIX ypaBHEHUM. PellleHne nNpuKIagHbIX 3a4ad € ITOMOLIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lcciaenoBaHue MOCTPOEHHOM MOJENN C
IIOMOILBIO MaTPHUILL U OIPEIEITUTEIICH.

[TocTpoeHne MaTeMaTHYeCKUX MOJENIEH pEealbHOM CUTyallMd C IOMOILBIO
YPAaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHON
YKU3HH.

DOyHKUMH U TPaPUKHu

OyHkius, crnocobbl 3amanus (QyHkuu. B3aumMHO 00paTHbIE (YHKIIHH.
Komno3zummss Qynkuuii. I'papuk  yHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOmactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHble (pyHKIuH. [lepuoanueckue
¢ysakiun. IlpomMexxyTku MOHOTOHHOCTH (pyHKIMH. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JOpOOHO-MHEWHasT (DyHKUIUU. DIEeMEHTapHOE
UCCJIEIOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHasi (pyHKLHMS C HATypalbHBIM U IIeNIbIM MoKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTerneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U Jjorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIeccax M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4eCKOr0 aHAJIN3A

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE u OTrpaHUYCHHbIC
nocyienoBaTeabHOCTH. McTOprsi BOSHMKHOBEHUS MAaTeMAaTHMYECKOrO aHajiu3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

Apudmernueckast 1 reoMeTprueckas nporpeccuu. beckoneyno yObiBatomias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKOM
IIPOIrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBIN pOCT. Yucno e. Popmyiia ClI0KHBIX



MpOUEHTOB. VCronp30BaHWE MNPOrpecCHM Ui PELIEHUS pEabHBIX 3aJad
MPUKJIATHOTO XapaKTEpa.

HenpepoiBHble (yHKIIMM W uX cBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolHcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 petieHus 3a1ay.

[TepBas u BTOpast mpon3BoaHbIe GyHKIMH. ONpeaeieHne, reOMETPHISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKUud.  [IpousBomHass ~ CyMMBl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUK (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHO)k€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M HX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTAa, CJEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. I[IpumeHenne npru3HakoB AECIUMOCTH ILIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkiuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PELICHHS] CUCTEM K COBOKYIHOCTEH palMOHAJIBHBIX,
UPpALMOHATILHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUIECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne  ypaBHEHMH, CHCTEM M  HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUyHbIX O0JIacTell HAayKu U peanbHOMN
JKA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YyJIbTAaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. |'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTruxX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAUMEHBLIET0  3HAuY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM UL HAXO0XKICHUS HAWIIY4IlIEero pPELICHUs B
NPUKIIAIHBIX 3a/Ja4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IMpoLecca,
3aJIaHHOTO (HOPMYJIION 1K TpaduKoMm.

[IepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHkuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Breruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[TpumeHeHrne uMHTErpaja s HAXOXKICHHS IUIOWIAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEll.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YpPaBHEHHU.



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

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUUCKOro  OOIIECTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOLIJIOMY M HACTOSAIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTHX HayKax, TEXHOJOTHUsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIo Hapojaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAyKM M JACSATENBHOCTBIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYILEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TMPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEepecax 3/10pOBOro U 06e30MmacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE THTaHUE, COATAaHCUPOBAHHBIM PEXUM 3aHITHUU U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJOPOBUTEIBHOM E€ATETbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHME ILIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznuyHbiM  chepam  TpoPECCHOHANBHON  NESITENBHOCTH, CBS3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTH K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTHYECKOM HapaBJIeHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHUMAHWE BIIASHHS
COIMAIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HaHHE TJI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYEeCKMX 3HAHUM JUIsl penieHus 3ajgady B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAaHUE IIOCTYNKOB M OIEHKH HX BO3MOKHBIX
MTOCJICJICTBHUM VISl OKPYKAIOIMIEH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl UYeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IIUBUJIM3AINH, OBJAJCHHE S3BIKOM
MaTeMaTHKH W MaTeMaTH4YeCKOW KyJIbTypOH KakK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSATUN, OTHOIICHUN MEXIy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIUMOTO aHAJIH3A;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTENbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, MpeEiaraTb KPUTEPHUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHU, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATHYECKUX YTBEPKACHUN
(OpsiMble ¥ OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKICHUS U BHIBOIBI;



BBEIOWpATh CMOCO0 pemieHnss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PCIICHWS, BBHIOMpATh HaWOoJiee TMOAXOASAIIMA ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, APryMEHTHUPOBATH
CBOIO MO3UIIHI0, MHEHHUE;

MIPOBOJAUTH CaMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SIBJICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OPMYIHpPOBaTh OOOOIIEHUS U BBIBOJABI MO PE3yjbTaTaM
MPOBENEHHOTO  HAOMIOJIEHUS, HMCCIIEOBAaHUSA, OILEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKXKE BbBIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH Je(UINMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpPOBaTh MH(POPMAIIUIO, TPEJCTABIATh €€ B pa3IMyHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITE€JILHO
c(hopMyTUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEpPCAJbHbIE yYeOHbIEe 1eHCTBUS

OOmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBHI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHBIE Ha TOUCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYaCTHHKOB
nuanora, oOHapy>KMBaTh PAa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
dbopMyTUpPOBaTh PA3HOTJIACHS, CBOU BO3PAXKEHUS,



IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
IPE3CHTALUN U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIC yHUBeEpCaJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISATH ILJIaH, AITOPUTM PEICHUS 3a/1aul, BIOMPATh CIIOCOO pelIeHUs ¢
y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMOINPOBEPKHU, CAMOKOHTPOJIS Mpollecca M pe3ysibTaTa pEHIeHUs
MaTeMaTU4YECKOU 3aauH;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHKEHUS WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JICSITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYIHHOU
paboThl mpu pemeHun Y4YeOHbIX 3aJad, NPUHUMATH II€Jib COBMECTHOMU
NeSATEIbHOCTH, TIJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW pabOThI, pacmpeneisiarh
BUIbl pabOT, JOrOBapUBaThCs, OOCYXKIaTh TMPOLECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATH CBOU JCHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OILICHUBAThH
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIIHE
MIPEAMETHBIC PE3YJbTAaThl TI0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:



CcBOOOJIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TPOIEHTHI, HWPPANUOHATBFHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOIYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3alad U3
PA3JIMYHBIX OTPACIICH 3HAHUM U PEaTIbHOU KU3HU;

IPUMEHSATH NPUOIMKEHHBIE BBIYMCIICHUS, TPaBUila OKPYTIJIEHUS, IPUKUIKY H
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJTHO OMEPUPOBATH MOHSITHEM: CTENEHb C I1EJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOASANIYI0 (hOpPMY 3aIlMCH JIEUCTBUTEIIBHBIX YUCEI JIJISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: aApUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOIHO ONEpUpPOBaTh MOHATHUAMU: JIOTapUPM UHCIa, JECITHUYHBIE U
HaTypaJibHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPHUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TAHT€HC, KOTaHTE€HC
YUCIJIOBOTO apTyMEHTAa;

OIIEPUPOBATH MOHATUAMU: APKCUHYC, aQPKKOCHUHYC U apKTAHI€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs palMOHAIBHBIX U JApOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJ HWHTEPBAJIOB ISl PEIICHUs
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUYJIEH ¢ IedbIMH Ko3(h(dULIUEeHTaMH, KOPHM MHOrOYJeHa, HIPUMEHAThH
JIeJIEHMEe MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELIEHUs 3a/ay4;

CBOOOJHO ONEPUPOBATH TMOHATUSMHU: CHUCTEMA JIMHEWHBIX ypaBHEHUA,
MaTpula, ONPEACIIUTENIb MATPULI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJI30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 Juid BBIYMCIEHHS €ro 3HayeHus,
IIPUMEHATh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEHMHBIX YPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYAlMU C MOMOILIBI) CUCTEMBI JUHEHHBIX YPABHEHUH,
UCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IMOMOUIBIO MaTpHI] U OINpEAeIUTENEH,
WHTEPIIPETUPOBATH ITOJIYyUYECHHBIM pPE3yJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JICUCTBHM C KOPHSIMHU Uil MPeoOpa3oBaHUs
BBIPAKCHUM;



BBITMOJIHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAKEHUHN, COJEPKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa norapumMoB s npeodpazoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH MOHITUSIMU: HppAIMOHAIbHbBIC, MMOKa3aTebHbIC U
JorapuMuuecKre ypaBHEHUs, HAXOJAUTh UX PEUICHHSI C TIOMOIIBI0 PABHOCHIBHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEI;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl TPpeoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO  OMEpPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
NPUMEHATh  HeoOXoammble  (HOPMYJIIBI  JIJII  PEIMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKUX YPABHEHUM;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUSI, YpaBHEHHsS, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM alapara aireOpsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIMH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIMUs GyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIC MpeoOpazoBanus rpaduKkoB GyHKIUN;

CBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYIH PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMH, HauOoJblliee W HauUMEHbIee 3HaYeHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypajdbHBIM U
HEeabIM TIoKa3zareneM, Ipaguk CTeneHHOW (GYHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-OW CTemneHW Kak (QyHKIHH OOpaTHOM CTENEHH C
HaTypaJbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHas W IAPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U MIOCTPOSHUE UX TPapUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTelbHAas W JorapupmMuyueckas
byHKIMHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh WX TpaQUKUA JJIS PEIICHUS
YPaBHEHHUI;

CcBOOOMIHO OMEpUPOBATH TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku  (YHKIOWA IS UCCIENOBAHUS TMPOIECCOB U
3aBUCUMOCTEH TPHU PEIICHUH 3a/ad U3 JPYTUX yUYEeOHBIX MPEIMETOB U PEabHOMN
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;



Hauana MaTeMaTH4ecKOro aHajamu3sa:

CBOOOJTHO OTEPHUPOBATH TOHATHIMU: apu(PMeTHUecKass W TeOMETpUYeCKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAasi TeOMETpUUYEcKasi Porpeccusi, TMHEUHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (hopMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
O KOHCTaHTE;

MCIMOJIb30BaTh MNPOTPECCUM I PELICHUS] PEATbHBIX 3a4a4 IMPUKIATHOTO
Xapakrepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TTOCJIEIOBATEIBHOCTD, CIIOCOOBI 3a1aHUSI
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHaju3a KaK aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: HEMPEphIBHbIE (YHKIUU, TOYKHU
paspeiBa rpaduka GyHKIIMHA, ACUMITOTHI rpaduka QyHKIUY;

CBOOOJTHO OIEPUPOBATH MOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIs1 pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUPOBATH TMOHITUSIMHU: TIepBasi M BTOpas MPOU3BOIHbBIC
(GyHKLIMH, KacaTellbHas K TpaduKy QyHKIUY;

BBIYUCJISITH ITPOM3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NBYX (PYHKIUH, 3HATh TPOU3BOHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEpPUPOBATh  TMOHATHSIMHU:  MHOXKECTBO,  OMNEpaluu  Ha
MHOYXECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACIICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, T0KA3aTEIHCTBO, PABHOCHIIbHbIE
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obyuenuss B 11 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3yJIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEpPUPOBaTh TMOHATHUSAMM: HATypaJlbHOE U II€JI0€ YHUCJIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEN, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypallbHBIX 4KCen JJIsl pelieHus 3a7a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJIIO, 3alUChIBaTh
HATypaJIbHBIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUUCIICHUS,



CBOOOIHO OMEpUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandecko u
TPUTOHOMETPUUYECKOM (hopMe, BBITIONHATH apu(METHUECKUE ONEpali ¢ 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;

OCYHIECTBJISATH OTOOpP KOpPHEH TpH pEIIEHWH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

cBOOO/IHO ONEPHUPOBATh MOHATHIMH: CUCTEMA U COBOKYNHOCTh YpaBHEHUH 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,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COJZIepIKallle MOYJIM U ITapaMeTPhl;

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 HX CHCTEMBI II0 YCIIOBUIO 33/1a4H,
UCCJIEOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajureopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpauKU KOMMIO3UIMU (GYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

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

CBOOOJIHO OMNEpUpPOBaTh MOHATUSAMHU: TpaUKH  TPUTOHOMETPHUUECKHX
(yHkmii;

OpUMEHATh (YHKUMU JJI1 MOJEITUPOBAHMS U MCCIEIOBAHUSA pPEaIbHbBIX
ITPOLIECCOB.

Havaja maTeMaTH4eCKOro aHa/u3a:

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 YHUCJE COLUMAIBbHO-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 gpopmyie Herotona-Jleitonuna;

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

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

pelaTh NMPUKIAAHBIE 33Ja4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
($uU3NYECKOT0 XapaKkTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
n/n NpOrpamMmbl Bcero Kontpoasrre o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
MHOXECTBO JCHUCTBUTEIBHBIX YHCE]L.
1 Muorowiensl. PanmonanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukiuu U rpadpuku. CreneHHas GyHKIHS C 12 1
LIEJIBIM TTOKa3aTelIeM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [lokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmudeckast pyHKIHS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 TpuroHomeTpuuecke BoIpaXeHus 1 29 1
ypaBHEHUS
7 ITocrnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 HccnenoBanue GyHKIMA ¢ TOMOIIIBIO 29 1
MPOU3BOIHOMN
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (DYHKITHHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHeie yncna 10 1
6 HarypanbHbie 1 1ienble yncna 10 1
CucreMbl paliioHaTbHBIX, HPPALIMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 12 5
3HAHUU
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 132 10







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbIe
padoThI

Jara usydyenus

MHO)I(CCTBO, onecpanr Hal MHOXKXCCTBAMU

1 N 1 2.09.2024
W UX CBOWCTBA

2 Huarpammsl Diinepa-Benna 1 4.09.2024
I[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO

3 P P 1 5.09.2024
ammapara Jijisl pelieHus 3a1a4
PaunonansHbie yncna. OObIKHOBEHHBIE U

4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1 5.09.2024
OCCKOHEUYHBIC TIEPHOANYSCKHE APOOH
ParmonansHsle unciaa. OOBIKHOBEHHBIE U

5 JECSITUUHBIE TPOOH, TPOLIEHTHI, 1 9.09.2024
OecKOHEeYHbIE IEPUOANYECKUE APOoOH
IIpnmenenue apoOeii U IPOIEHTOB IS

6 p AP pott s 1 11.09.2024
pelIeHMsI TPUKJIAIHBIX 3374
ITpnmenenue apoOeii U IPOIIEHTOB IS

7 p AP pott s 1 12.09.2024
pelIeHusI MPUKIIAIHBIX 3a71a4

eHCTBUTENBHBIE YUCa. PanMoHaIbHEIE U

8 A . 1 12.09.2024
UppalroHaIbHBIC YUCIIA
Apudmernueckue omnepaimu ¢

9 pucp patt 1 16.09.2024
JIEACTBUTEILHBIMU YUCIAMU
Monayie neCTBUTEILHOIO YHCIIa U €T0

10 AIE A 1 18.09.2024

cBocTBa. MOHUTOPHHT




NMO3HABATEJbHBIX ¥ &I[

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

19.09.2024

19.09.2024

23.09.2024

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

25.09.2024

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YICHA HA MHOTOYJICH C
ocratkoM. Teopema besy
MHOrouseHb! C HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

Pemenue cucrem JIMHENHBIX YpaBHEHUN

26.09.2024

26.09.2024

30.09.2024

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUN

Martpuua cucTeMbl JINHEWHBIX YPAaBHEHUM.

Onpexnenurens MaTpUILBI 2X2, €r0
F€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHHUE €T0 3HAUECHUS

Onpenenurens MaTpULBl 2X2, €T0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJIEHUE €r0 3HAYCHUS

2.10.2024

3.10.2024

3.10.2024



21

[IpumMenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YPaBHEHUM

7.10.2024

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YPaBHEHU

9.10.2024

10.10.2024

24

KonrponsHas pabdora: "Panmonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

10.10.2024

25

OyHKIHMA, CTIOCOObI 3aaHns (PYHKITUH.
B3anmuo oOpatHbIe (HyHKITHH.
Komnozunust pyHkuumit

14.10.2024

26

27

I'paduk ynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoOB QyHKIHNA
OOacTp onpeeneHus © MHOXKECTBO
3HadeHui pynkuuu. Hymu QyHkimm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2024

17.10.2024

28

UETHbie 1 HEUETHBIE (PYHKITUH.
[lepuognueckue pynkunu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH

17.10.2024

29

MakcumMyMbl U MUHUMYMBI (DYHKITHH.
Haubosbpiee 1 HanMeHbIIEE 3HAYCHNE
(yHKIMH Ha IPOMEKYTKE

21.10.2024

30

31

Jluneiinas, KBaJpaTu4Has U JIpoOHO-
TuHeHas QyHKIMU

DneMeHTapHOe HcCeI0BaHNe U
ocTpoeHue rpauKoB 3TUX QYHKIUN

23.10.2024

24.10.2024

32

3J'ICMCHTapHOC HUCCICIOBAaHUC U

24.10.2024




MOCTpOeHHE TpauKOB ITUX QYHKIUN

CreneHb C LIEJIBIM IT0Ka3aTeiaeM. buaom

33 6.11.2024
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom 7 11.2024
HeroTona
Crenennast pyHKIUS C HATYPAJIbHBIM U

35 1esbIM nokaszareneM. E€ cBoiicTBa u 7.11.2024
rpaduk

36 KOHTpOJH)Ha"s{ pa(SUOTa: Crenennas 11.11.2024
¢ynkuus. E€ cBoiicTBa u rpadux”

37 Apudmernueckuit j(OpeHb HaTypaJbHON 13.11.2024
CTEIIEHH U ero CBOiicTBa

38 Apudmernaeckuit j(OpeHI) HaTypaJIbHON 14.11.2024
CTETICHH U €T0 CBOICTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BHIPAKCHHIA, 14.11.2024
COZIep KAIINX CTEIIEHH U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, 18.11.2024
COJIep KAIINX CTENIEHH U KOPHU
[IpeoOpa3oBaHus YNCIOBBIX BHIPAKECHUH,

41 coJiepKalliX CTEMEeHU U KOPHHU. 20.11.2024
MoHUTOPUHT MO3HABATEJIbHBIX YY1,
WppanmonansHbie ypaBHeHUs1. OCHOBHEIE

42 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX 21.11.2024
YpaBHEHUI
WppaunonansHble ypaBHeHUs. OCHOBHBIE

43 METO/]Ibl PELIECHUS NPPALMOHAIBHBIX 21.11.2024
YpaBHEHUI

44 Wppatmonansuble ypaBHeHHUs. OCHOBHbBIE 25.11.2024




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN

45 y 27.11.2024
UppaMOHATBHBIX YPaBHEHHUH

46 PaBHOCHIIBHBIE TIEpEXObI B ];36H_IGHI/II/I 98.11.2024
UppalMOHATIBHBIX YPaBHEHUI

47 PaBHOCHIIBHBIE TIEpEXO/BI B IjeH_IeHI/II/I 28.11.2024
UppalMOHANIBHBIX YPaBHEHUI

48 PaBHOCHIIBHBIE TIEpEXO/BI B IBGHIGHI/II/I 9122024
UppaIMOHAIEHBIX YPaBHEHHH
CaoiicTBa ¥ rpaduK KOpHS N-Oi CTeNeHH

49 Kak (yHKIIMH OOpaTHOW CTETICHH C 4.12.2024
HaTypaJbHBIM MOKa3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN

50 Kak (YHKIIMH OOpaTHOM CTETIeHH C 5.12.2024
HaTypaJbHBIM TOKa3aTeIeM
Kontponbnas padota: "CBoiicTBa u

51 rpaduk KOpHs N-Oi CTENEeHH. 5.12.2024
WppanmonansHbie ypaBHeHUA"

59 C"Teneljb C palMOHAJIbHBIM MOKA3aTeNIeM U 9.12.2024
e€ cBolicTBa

53 C:FCHGIjB C pallMOHAJILHBIM ITOKa3aTesIeM U 11.12.2024
e€ cBOlCTBa

54 C:[eHteB C pallMOHAJIbHBIM MTOKAa3aTeJIeM U 12122024
e€ cBolicTBa

55 IToka3zarenbHast QyHKIM, €€ CBOMCTBA U 12 12,2024
rpaduk

56 Hcnons3oBanue rpaduka GyHKIAN IS 16.12.2024



peLIeHusl ypaBHEHU I

Hcnons3oBanue rpaduka GyHKIUU 4715

57 . 1 18.12.2024
peleHus ypaBHEHHHA
[TokazarenbHble ypaBHeHUS. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTEeIbHBIX 1 19.12.2024
YpaBHEHUI
[Toka3zarenbHble ypaBHeHUS. OCHOBHBIC

59 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1 19.12.2024
ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

60 METO/Ibl PEIICHHS TTOKA3aTEeIbHBIX 1 23.12.2024
YpaBHEHUU

61 KonTponbnas pabora: "[lokazarenpHas 1 95 122024
¢ynkuus. [TokasarenbHbie ypaBHeHUS"

62 Jlorapudwm gucna. CpoiicTa jorapupma 1 26.12.2024

63 Jlorapudm uucna. ColicTBa jJorapudpma 1 26.12.2024

64 Jlorapudm yucna. CroiicTa jorapudpma 1 28.12.2024

65 JlecATUUHBIE U HaTypaJIbHbIE JOTapH(pMbl 1 9.01.2025

66 JlecsiTuuHbIC U HATYypaJIbHBIC JOTapU(PMBI 1 9.01.2025
n .

67 peoOpa3oBaHKe BbIPAKEHUH, 1 13.01.2025
coJieprKaliux Jorapudmol
n .

68 peobpazoBaHE BBIPAKEHUH, 1 15.01.2025
coJieprKaliux Jorapudmal

69 [IpeoOpa3oBaHue BBIpAKEHHIH, 1 16.01.2025
COJIepKaIIHX JIOTapU (MBI

70 Jlorapudmuueckas pyHKIUsA, €€ CBONCTBA 1 16.01.2025

u rpaduk




Jlorapudmuueckas pyHkuus, €€ CBOWCTBa

71 20.01.2025
U rpaduk
Hcnonb3oBanue rpaduka GyHKINM 115

2 . 22.01.2025
peleHus ypaBHEHHHA

73 Hcnons3oBanue rpail)I/IKa byHKIMM 1715 93.01.2025
pelleHus ypaBHeHU!
Jlorapudpmuueckue ypaBuenusi. OCHOBHbIE

74 METO/IbI PEIICHHS JIOTApUPMUICCKUX 23.01.2025
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI PEIICHUS Jorapu(PMHIECKUX 27.01.2025
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHUS JOTapU(PMIUISCKUX 29.01.2025
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B p?H_ICHI/II/I 30.01.2025
norapuMUYECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 30.01.2025
Jorapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas pabdota: "Jlorapupmuueckas 3.02.2025
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC 5.02.2025
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 6.02.2025
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHT€HC 6.02.2025
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 10.02.2025




YUCJIOBOTO apryMeHTa. MOHUTOPHHT
no3HaBareJbHbIX YY/I.

Tpuronomerpuyeckas OKpyKHOCTb,

84 onpeJieJIeHuEe TPUTOHOMETPUUECKHUX 12.02.2025
(YHKIMI YHUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTB,

85 ompeieJICHuE TPUTOHOMETPUUECKHUX 13.02.2025
(YHKIMI 9HACIOBOTO apryMeHTa

36 OCHOBHBIE TPUTOHOMETPUYECKHE 13.02.2025
bopMyIbL

g7 OCHOBHBIE TPUTOHOMETPUIECKHE 17 02.2025
bopmybI

38 OCHOBHBIE TPUTOHOMETPUYECKHE 10.02.2025
bopmybl

39 OCHOBHBIE TPUTOHOMETPUYECKHUE 90.02.2025
bopMmybI

90 Hpeo6pa30VBaHHe TPUTOHOMETPUUECKUX 90.02.2025
BBIpOKEHU I

01 Hp606p830333HI/Ie TPUTOHOMETPUYECKHUX 94.02.2025
BBIpOKEHU I

92 HpeoGpasovBaHHe TPUTOHOMETPUYECKHUX 96.02.2025
BBIpQKEHU I

93 Hpeo6pasouBaHHe TPUTOHOMETPUUECKUX 97 02.2025
BBIpOKEHUH

94 Pemmenue EpI/II‘OHOMeTpI/I‘-IeCKI/IX 97.02.2025
ypaBHEHUI

95 Perienue TpUroHOMETPHUECKUX 3.03.2025

ypaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

96 . 5.03.2025
ypaBHEHHI

97 Pemenue TpI/IFOHOMeTpI/IquKI/IX 6.03.2025
YpaBHECHHIA

08 Pemenue TpI/IFOHOMCTpI/I‘leCKI/IX 6.03.2025
ypaBHEHHI

99 Pemenue TpI/II‘OHOMeTpI/I‘-IeCKI/IX 10.03.2025
ypaBHEHUN

100 Pemenue TpI/II‘OHOMeTpI/IqCCKI/IX 12.03.2025
YpaBHCHHIA
KonTponbHas pabora:

101 "TpUroHOMETPUYECKHE BHIPAKCHUS U 13.03.2025
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aAaHNUS

102 nocjieqoBareapHocTeil. MeTon 13.03.2025
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC

103 mocJieI0BaTeIbHOCTH. VicTopust aHanm3a 17.03.2025
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus 19.03.2025

105 I'eomerpuueckas mporpeccus 20.03.2025

106 beckoneuHo yObIBaromiasi reoMeTpruiecKast 90.03.2025
nporpeccust

107 Cymma 6CCKOHC:IHO yObIBaro1ei 31.03.2025
reOMETPHUECKON IPOTrpeccuu

108 JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT. 2 04.2025

Yucio e. <1>opMyJ1a CJIO)KHBIX IPOUCHTOB




JIMHENHBIN ¥ DKCIOHEHUUAIIbHBIA POCT.

109 3.04.2025
Yucno e. DopMyiia CI0KHBIX IPOLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 3.04.2025
peanbHBIX 3324 IPUKIIAJHOTO XapaKTepa

111 ‘I‘<OHTp0J'II>Ha}I paborta: ) 7 04.2025

[TocnenoBarenbHOCTH U IPOrPECCUN

112 HenpepsiBHbIC (DYHKITMN U UX CBOMCTBA 9.04.2025

113 Touka szBpLIBa. AcumnToTsl rpaduxkoB 10.04.2025
byHKIUI

114 CBoiicTBa (yHKIMH HETIPEPBIBHBIX HA 10.04.2025
OTpe3Ke

115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX HA 14.04.2025
OTpe3Ke

116 Metosa HHTEpPBAJIOB JUIsl peILICHUS 16.04.2025
HEPaBEHCTB

117 MeTos HHTEpPBAJIOB JUIsl peLLICHHS 17.04.2025
HEPaBEHCTB
MeTto HHTEPBAJIOB JUTSI PEIICHHS

118 HepaBeHCTB. MOHMTOPHHT 17.04.2025
Nno3HaBaTeJbHbIX YY/I.

119 HpI/IMeHE:HI/Ie CBOWCTB HETIPEPBIBHBIX 91.04.2025
GyHKUIUH 1715 petieHus 3a1a4y

120 HpI/IMCHfHI/Ie CBOWCTB HETPEPBIBHBIX 93.04.2025
(GYyHKUMI 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIE PYHKLIIUU 24.04.2025

122 Omnpenenenue, reOMETPUIECKUNA CMBICIT 94.04.2025

MIPOU3BOJHOMN




Omnpenenenue, GU3NIECKUN CMBICT

123 . 1 28.04.2025
POU3BOAHON

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 30.04.2025
byHKIIUN

125 VYpaBHeHHUE KacaTenbHON K TpaduKy 1 5.05.2025
byHKIIHI

126 [Ipou3BoHbIE AIE€MEHTAPHBIX (PYHKINN 1 7.05.2025

127 [Tpon3BoHBIC HIIEMEHTAPHBIX (PYHKINI 1 12.05.2025

128 [TpousBoaHast CyMMBI, HpOI/I3B6,Z[CEIPI§I, 1 14.05.2025
YaCTHOTO U KOMIO3UIMH (YHKIUH

129 [TpousBoaHast CymMMBl, nponsBez{tem[, 1 15.05.2025
YaCTHOTO ¥ KOMITO3UIMU (QyHKIIHIA

130 [TpousBoaHast CyMMBI, HpOI/I3B6,Z[CEIPI§I, 1 15.05.2025
YaCTHOTO U KOMIO3UIMH (QYHKIUH

131 KonTponbnas padora: "[IpousBonnas” 1 1 17.05.2025

132 [ToBTOpEHwME, 0606HI€HIiIe," ) 1 17.05.2025
cucTeMaTh3anus 3HaHui: "Y paBHEHUS

133 [ToBTOpEHwUe, 0606meHIfe," ) 1 10.05.2025
cucreMaTu3anus 3HaHui: "OyHKIun

134 Wrorosas koHTpoJsibHas paboTa 1 21.05.2025

135 HToroBasi KOHTpoJIbHAS paboTa 1 22.05.2025

136 [ToBTOpEHME, 0606IH€HI:IC, 1 99 05.2025
cucTeMaTH3alus 3HaHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

Ne i/

Tema ypoka

[Ipumenenue npou3BOIHOM K
UCCIICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

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

[IpuMeHeHne Npou3BOJHOM K
UCCleI0BaHUIO (PyHKIMH Ha
MOHOTOHHOCTb M KCTPEMYMBI

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

JaTa nzydyenus

2.09.2024

2.09.2024

4.09.2024

[IpuMeHeHne Npon3BOJHON K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

5.09.2024

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
Haxoxaenne HanOOJIBIIETO U

HaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

9.09.2024

9.09.2024

11.09.2024

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON

12.09.2024



(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenune HanOopIIero u
HaMMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKIMU Ha OTpe3Ke

Haxoxnenune HanOopIero u
HaMMEHBIIIETO 3HAUYCHHS HeTIPEPBIBHOM
(bYHKIINH Ha OTpEe3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

16.09.2024

16.09.2024

18.09.2024

12

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
GyHKIIUM Ha OTpe3Ke

19.09.2024

13

[Ipumenenne npou3BOIHOMN ISt
HaXO0JICHUS] HAMJTYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4aX. MOHUTOPUHT
Nno3HaBaTeJbHbIX YY/I.

23.09.2024

14

15

16

[Ipumenenne npou3BOIHOM IS
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GopMYIION UiTu
rpaduxom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITn
rpaduKom

23.09.2024

25.09.2024

26.09.2024




17 Kommnosumus pyHkmmi 30.09.2024

18 Kommosurus ¢pyHKIui 30.09.2024

19 Komnozunust pyHkuuit 2.10.2024

20 FCOMeTpI/I‘-IeCIfI/Ie 00pa3bl ypaBHEHUH Ha 3.10.2024
KOOPAWHATHOH MJIOCKOCTH

21 FCOMeTqueCIfI/Ie o0pa3bl ypaBHEHHI1 Ha 710.2024
KOOPJIUHATHOMN TUIOCKOCTH

99 KOHTpOszHas{ pabora: I/IccneIIOBa}ume 710.2024
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpasHasi, OCHOBHOE CBOMCTBO 9.10.2024
1epBOOOPaA3HBIX
[TepBooOpazHbIe 3EMEHTAPHBIX

24 ¢bynkuit. [IpaBuia HaxOXKICHUS 10.10.2024
MepBOOOPA3HBIX
[TepBooOpazHbIe HIEMEHTAPHBIX

25 ¢ynkuuid. [IpaBuiia HaxoXAEHUSA 14.10.2024
NepPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI 14.10.2024
WHTETpaga

97 Brruucnenue onpeneneHH(zro UHTEerpana 16.10.2024
o Gopmyne Horotona-JleliOnuna

98 Brruucnenue onpeneneHH(zro UHTErpaia 17.10.2024
o gopmyne HeroTona-JleiiOuuma

29 HpHMeHeime MHTETpaa il HaXOXKIACHUS 91.10.2024
iouaAen miockux Guryp

30 [TpumeHeHue UHTErpaia A1 HaXOXKACHUS 91.10.2024

00BEMOB reOMETPUUECKHX Tell




[Tpumeps! pemennii qudepeHaIbHbIX

31 . 23.10.2024
ypaBHEHHH

32 [Tpumepsl vpemeHHﬁ Qg QepeHIraIbHbIX 94.10.2024
ypaBHEHHHA
MaremMaTHueckoe MOJEINPOBAaHHUE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO 6.11.2024
mudepeHIMaTbHBIX YPAaBHCHUM

34 KOHTpOJ‘II:'Ha}I pabora: "[lepBooOpa3Has u 711.2024
UHTErpal

35 TpPIj“OHOMGTpPI‘I@CKI/Ie (byHKIMHU, UX 11.11.2024
CBOWCTBA U TpapuKu

36 TpI/Ij"OHOMeTpI/I‘leCKI/Ie (byHKIMU, UX 11.11.2024
CBOWCTBA U IrpapuKu

37 TpPIj“OHOMGTpPI‘I@CKI/Ie (byHKIMU, UX 13.11.2024
CBOWCTBA U IrpapuKu
Tpuronomerpuieckne GyHKINHU, UX

38 cBoiicTBa U rpaduky. MOHUTOPUHT 14.11.2024
Nno3HaBaTeJbHbIX YY/I.

39 TpI/IUFOHOMeTpI/IquKHe (byHKIMU, UX 18.11.2024
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUN C IIOMOILBIO 18.11.2024
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHU C TOMOIIbIO 20.11.2024
TPUTOHOMETPHUECKON OKPYKHOCTH

42 OT160p KOpHEI TPUTOHOMETPHUUECKHUX 91.11.2024

YPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUI C TOMOILIbIO 25.11.2024
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETpUYECKUX 25 11.2024
HEPaBEHCTB

45 Perienue TpUroHOMETpHUECKUX 97 11.2024
HEPaBEHCTB

46 Perrenne TpUroHOMETpUYECKUX 28112024
HEPaBEHCTB

47 Perienue TpUroHOMETPHUYECKUX 9122024
HEPaBEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPUYCCKHUX (QYHKITHH. 2.12.2024
Tpuronomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOJIBI PEIICHUS 4.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS 5.12.2024
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS 9.12.2024
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS 9.12.2024
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEeILICHUS 11.12.2024
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS 12.12.2024

JIOFapI/I(I)MI/I‘{CCKI/IX HCEPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUS

55 16.12.2024
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS 16.12.2024
norapuMUYECKUX HEPABEHCTB

57 OcHOBHbBIE METOABI PELICHUS 18.12.2024
UppalMOHANILHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PELICHUS 19122024
UppalMOHANILHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS 93.12.2024
HPpalMOHATILHBIX HEPABCHCTB

50 OcHOBHBIE METOBI PELICHUS 93122024
UppalMOHANILHBIX HEPABEHCTB

61 I'padmueckue MmeToap! pGHICIjI/ISI 95 12 2024
HUPPaIMOHATILHBIX YPaBHEHUI

62 I'padmueckue MmeToap! pGHICIjI/ISI 26.12.2024
UPPAIMOHATILHBIX YpaBHEHUI

63 I'padmueckue metoant peuieHI/I;I 98.12 2024
MOKa3aTeIbHBIX YPaBHEHUI

64 I'padmyueckue MeTOABI pelIcHUS 98.12.2024
MMOKa3aTeIbHBIX HEPABEHCTB

65 I'padmueckue meToan! pemeHi/m 9.01.2025
JorapuMUIECKUX ypaBHEHUN

66 I'padmyeckue MeToabl perieHus 13.01.2025
norapuMHUYECKUX HEPABEHCTB

67 I'padmyueckue MeTOBI pemcHUS 13.01.2025
Jorapu(MUIECKUX HEPABEHCTB

68 I'padmyeckue MeToAbI perieHus 15.01.2025

MOKa3aTeIbHBIX U JOrapu(pMUUecKux




YpaBHEHUU

69

70

71

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(pMUuecKux
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(pMUIECcCKux
HEPaBEHCTB

16.01.2025

20.01.2025

20.01.2025

72

KonTponsHas padora:
"UppanroHalibHble, TOKa3aTeIbHbIE U
norapudMudecKkue HepaBeHcTBa"

22.01.2025

73

74

75

KomriekcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMITJIEKCHOTO YHCIIa

KommnnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUEcKasi pOPMBI 3aucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

23.01.2025

27.01.2025

27.01.2025

76

Apudmerrueckue ornepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

29.01.2025

77

78

N300pakeHNe KOMIIEKCHBIX YHCEN Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

30.01.2025

3.02.2025

79

®opmyna Myaspa. Kopau n-oii crenenu

3.02.2025




13 KOMIIICKCHOI'O 4rCJjia

®opmynia Myaspa. Kopuu N-oii ctenenu

80 5.02.2025
13 KOMITJICKCHOTO YHUCIIa
[IpumeHeHre KOMITIEKCHBIX YHCEI JUIs

81 perieHust GU3NIECKUX U T€OMETPUICCKUX 6.02.2025
3aa4y

82 KOHTR'OJIBHaSI pabora: "KommuiekcHsie 10.02.2025
qrcna

83 HatypanbHble u 1enbie uncna 10.02.2025

84 Harypanbnble u 1iensie yucia 12.02.2025

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 13.02.2025
IEJTBIX YUCEeIT

86 [IpumeHneHne MpU3HAKOB AETUMOCTH 17.02.2025
LEJBIX YUCell
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

87 17.02.2025
nenbix yncen: HOJ[ u HOK
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

88 19.02.2025
nensix yrucesnr: HOJl u HOK
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

89 LEJIBIX YHCEJI: OCTATKU 110 MOJAYJIIO. 20.02.2025
MoHUTOPHHT MO3HABATEJIbHBIX YY/I.

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH 94.02.2025
I[EJTBIX YUCEII: OCTATKH 110 MO0
[TpuMeHEeHHEe TPU3HAKOB JICTUMOCTH

91 LETBIX YHCelT: anropuT™ EBkimna mist 24.02.2025
pelIeHUs 3a]1a9 B IIEJIBIX YHCIax

92 KonrtponsHas pabdora: "Teopus memnbix 26.02.2025




yucen"”

93

94

95

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

CucreMa ¥ COBOKYITHOCTb YPAaBHEHUM.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBUS

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

COBOKYITHOCTEHN paliMOHAJIbHBIX
ypaBHEHUH

27.02.2025

3.03.2025

3.03.2025

96

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MPpaLlMOHATIbHBIX
ypaBHEHUH

5.03.2025

97

98

99

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHbBIX
YpaBHEHUI

OcHoBHBIC METOJbI pCHICHUSA CUCTEM U

COBOKYTTHOCTEH JIorapu(pMu4eckux
ypaBHEHUN

6.03.2025

10.03.2025

10.03.2025

100

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4IecKux
ypaBHEHUH

12.03.2025

101

[IpuMeHeHne cuCTEM K pEIEHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM

13.03.2025



KU3HHU, UHTEPIIPETAIUS TOJTyYSHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PeabHOM
JKU3HU, HHTEPIIPETALUS TI0Jy4CHHBIX
pe3yJIbTaToOB

17.03.2025

103

[IpuMeHeHrne HEPaBEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PEeaTbHOM
YKU3HU, HHTEPIIPETALUS TI0Jy4EHHBIX
pe3yJIbTaToB

17.03.2025

104

Kontposnbnas pabora: "Cuctemsi
palliOHAJIBHBIX, HPpPAllMOHATIbHBIX
[I0KAa3aTeIbHBIX U JOrapu(pMUUECKuX
ypaBHeHUH"

19.03.2025

105

106

ParonanbHble ypaBHEHHUS C
napameTpamu

PanmonansHble HEpaBEHCTBA C
napameTpamu

20.03.2025

31.03.2025

107

108

109

PanmoHanbHBIE CHCTEMEI C nmapamMeTpaMmu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

HpparnmoHanbHble CUCTEMBI C
napameTpamu

31.03.2025

2.04.2025

3.04.2025

110

111

[TokazaTenbHbIe ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu

[TokazareiabHbIE CUCTEMBI C TapaMeTpaMu

7.04.2025

7.04.2025



112

Jlorapudmuueckue ypaBHeHUs,
HEepaBEHCTBA C [TapaMeTpaMu

9.04.2025

113

114

Jlorapudmuaeckue CUCTEMBI C
napameTpamu
TpuroHoMeTpuUecKre ypaBHEHHS C
napameTpamu

10.04.2025

14.04.2025

115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

14.04.2025

116

117

118

119

120

TpUroHomeTpuIecKue CUCTEMBI €
napameTpamMu. MOHUTOPUHT
Nno3HaBaTeJbHbIX YY/I.

[TocTpoenue u uccnenoBanue
MaTeMaTUYECKUX MOJENEN peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C
rapaMeTpamu

ITocTpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIeNIel peanbHbIX
CUTyallM} C IIOMOILBIO CUCTEM YPABHEHUI
C nmapaMeTpamMu

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeNel peanbHbIX
CUTyallM} C IIOMOILBIO CUCTEM YPABHEHUI
C rmapamMmeTpamMu

KonrtponbHas pabdora: "3anaun ¢
napamerpamu”

16.04.2025

17.04.2025

21.04.2025

21.04.2025

23.04.2025

121

122

[ToBTOpenue, 0600MIIEHNE,
cucTeMaTu3amus 3HaHuii: "YpaBHeHUs"

[ToBTOpenme, 0600MIIEHNE,

24.04.2025

28.04.2025



cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000MIIEHNE,

123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS. 1 28.04.2025
Cucremsl ypaBHeHUI"

124 [ToBTOpEHME, 0606meHI:Ie," ) 1 30.04.2025
cucteMaTtu3anus 3Hanui: "HepaBeHcTBa
I1

125 OBTOPCHHE, O606H.[€HIE€," ) 1 5.05.2025
cucteMaTtu3ainus 3Hanui: "HepaBeHcTBa
I1

126 OBTOPCHHE, 0606III€HIEG," ) 1 5.05.2025
cucreMmaru3anus 3HaHwid: "HepaBeHcTBa
[ToBTOpeHue, 0600mIEH S,

127 cucteMaTtu3anus 3Hanui: "[Ipon3BoHas 1 7.05.2025
U e€ npuMeHeHue"
[ToBTOpeHue, 06001IeHNE,

128 cuctemMaTtu3anus 3Hanui: "[Ipon3BoHas 1 12.05.2025
u e€ npumMeHeHue"
[ToBTOpenue, 06001IEHNE,

129 cuctemMaTtu3aius 3Hanuii: "[IponsBoaHas 1 12.05.2025
u e€ npumeHeHue"
[ToBTOpenue, 06001IEHNE,

130 cucTeMaTtu3aius 3Hanuit: "Marerpan u 1 14.05.2025
ero npuMeHeHue"

131 WroroBast KOHTpOJIbHAS paboTa 1 15.05.2025

132 HToroBasi KOHTpOJIbHASA paboTa 1 17.05.2025

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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