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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTO Kypca oOydarommecs OBJIAEBaOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
MOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBiajieHHMEe aOCTPAKTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3alnio, a0CTparupoBaHHE M aHAIOTHIO, (HOPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Ainredbpa M Hayalla MaTeMaTH4YECKOrO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW peajbHbIX CUTYyallWi,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanmu3yeTcss Kak uepe3 Yy4eOHbId MaTepual, CIOCOOCTBYIOIINN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukn», «YpaBHEHUS U HEpPaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETIEHHO HACHIIIAsICh HOBBIMH TeMaMU W paszjaenamu. JaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTHUecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUHN Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(opMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMcia, YMEHUE JeNlaTh MNPUKHUJIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE OMEpalny, a TakKe
U3BJICYCHUE KOPHS HATYPaTbHOW CTETIEHH HA MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaNbHOTO MHUpPa, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbrate oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATh  pacu€rtel 1o  (QopmyrnaMm, MpeoOpa3oBaHUS  PALMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4arommxcs, (GOpMHUPYIOTCS HaBBIKH JETyKTHUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(PMUUECKON U TPUTOHOMETPUUYECKUX (DYHKLIHNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMH B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TaK U MPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHUA, BBIYUCIATH MIIoManun (Guryp u oObEMBI TEl, HAXOAUTh CKOPOCTU W
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-DPKOHOMHUYECKHX, 33a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HaOJIOMATeIbHOCTh, YMEHHE HAaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anredbpa ¥ Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JACCATUYHBIC IPOOH, IMPOIEHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanuy ¢ JCUCTBUTEIBHBIMH  YHcCIaMH.  MoyIb
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noaXo e (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapu¢pma. JleciTuuHblE U HATypasbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMS-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 unmentamu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKALTUX JIOTAPUDMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cuctem JIMHEWHBIX ypaBHEHHMHW. Marpuia CHCTEMBI JIMHEHWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHue NOCTPOEHHOW MOJENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpomexyTku 3HaKonocTosiHCTBa. YETHBIE U Heu€THBIC QyHKIMU. [lepronuueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas ¥ TeoMeTprUUecKas Mporpeccuu. beckoHeuHo yObIBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. Onpenenenne, reOMeTpUIECKuil u
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, onepanuy HaJ MHOXECTBAMH M MX CBOMCTBA. JlmarpaMmsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBknmnaa aist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii cTeneHrn U3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHUs U HEPABEHCTBA

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

OTO60op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEM palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pelieHUs ypaBHEHM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpuMmeHeHre MPOU3BOJHON K MCCIIEIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHs CKOPOCTM M YCKOPEHHs IIpolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHUM, pacCy AeHUI, BOCHPUUMYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTH TPYJIOJI00Ms, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbHON
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIS1 OKPYIKAIOIIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH JJIsl Pa3BUTUS I[MBUJIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbI€ /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHUSI, KPUTEPUU MTPOBOAMMOIO aHAIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSIX, MpeJjaratb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUYECKUX YTBEPIKICHUMN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PCIICHHWs, BHIOMpAaTh Hauboyiee MOAXOASAIIMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOe, (OPMHUPOBATH TUIIOTE3Y, aAPTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3NIMYHBIX BHUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/€ 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJLJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTAaTOB JICSITEIbHOCTH, HAXOUTh OIIMOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEILHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyyarouiuiicss MOJYYUT CIEIYyIOIINE
MIPEIMETHBIC PE3YJIbTAThl TI0 OTACIBHBIM TeMaM paboyeil mporpaMmbl yueOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H
OLICHKY PE3yJIbTaTa BBIUYNCIICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, APKKOCHHYC W aPKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHHS pPalUOHAIBHBIX MU JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
WCIIOJIBb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 NI BBIYHCICHHS €r0 3HA4YECHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSIMHU I MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHbIC, MOKa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA 1O YCIOBUIO 3a/Jadyd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE IPeo0pa3oBaHus rpauKoB PyHKIUT;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk KOpHs N-Oi CTEeneHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U rpauKH, HCIOJIb30BATh MX TpaQUKUA [JIs PEIICHUS
YPaBHEHHU;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi TeoMeTprUIecKas Iporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIENOBATENFHOCTD, CIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI Tpaduka QyHKIINH;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCHIIHHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obydyenuss B 11 kiacce oOy4aromuics TOJYYUT CIIETYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOMHO OMEpUpPOBATh TMOHITHEM OCTaTKa [0 MOMAYNIO, 3aluChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(PMETHIECKHE ONepaliil ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM TIpU PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUUECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M HX CHUCTEMbI IO YCIOBHUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JABYX (DYHKIIHIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIM3A:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIbHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTAPHBIX (YHKIMHA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCTBAMUA MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmwms. [TokazarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuueckue BIpaXKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10
HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'padviku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 1 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUEcKre HEPaBEHCTBA
KomriekcHbie ncia 10
HatypanbHble u 1iesnbie uncna 10
CucreMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoTshI
pecypchl
1 MHO0XeCTBO, Onepariy Hajl 1
MHOXECTBAMH U UX CBOMCTBA 04.09.2023
2 narpaMMEbl Diiepa-Benna 1 https://resh.edu.ru/about
Hluarp P 05.00.2023 P
[IpuMeHeHne TeopeTHKO-
3 MHOKECTBEHHOTI0 ariapara sl peleHus 1
pata U p 06.09.2023
3amaq
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U
4 €CSTUYHBIC TPOOH, IIPOIICHTHI, 1 https://resh.edu.ru/about
A APOOH, POt 08.09.2023 *
OECKOHEUYHBIE TTEPUONUECKUE IPOOH
IToBT.PanmmoHanpHbBIE YHCIIA.
5 OOBIKHOBEHHBIE U JIECSITHUHBIE TPOOH, 1
MPOLICHTHI, OECKOHEYHBIC 11.09.2023
MEPUOIUUECKHE TIPOOH
ITost.IT Oeli .
6 OBT.IPIMCHCHHIE APOLEIL H HPOEHTON 1 http://window.edu.ru/
JUISL peLLIeHUs TIPUKIIAIHbIX 3a/1a4 12.09.2023
[Tost.IIprmMenenune npoOeit 1 MPOLICHTOB
7 1
JUTSL PEIICHUS TTPUKIIATHBIX 337124 13.09.2023
8 JleicTBuTeNnbHBIC YKclia. PalimonanbHbIe 1 https://resh.edu.ru/about
Y UppalMOHATBHBIC YHCTIa 15.09.2023
9 Apudmernueckue onepaum ¢ 1



https://resh.edu.ru/about
https://resh.edu.ru/about
http://window.edu.ru/
https://resh.edu.ru/about

I[GﬁCTBHTGHLHLIMH qucJjiaMu

18.09.2023

10

11

Monyib 1eMCTBUTEIIBHOTO YUCa U €ro
CBOMCTBaA
[TpuG>xE€HHBIC BEIYMCIICHUSI, TPABUJIA

OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

19.09.2023

20.09.2023

12

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

22.09.2023

http://window.edu.ru/

13

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

25.09.2023

14

15

16

OCHOBHBIE METO/IbI PEIICHUS LEJbIX U
JIPOOHO-PAMOHAIBHBIX YPAaBHEHUH U
HEPABCHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy
MHOTrO4JIEHBI C LETBIMH
koadunmentamu. Teopema Buera

26.09.2023

27.09.2023

29.09.2023

http://window.edu.ru/

17

18

19

Pemenne cucreM TMHENHBIX YpaBHEHUN

Pemenue cucreM IMHENHBIX ypaBHEHUI

Matpuia cuctemsl JIMHEHHBIX
ypaBHeHU. OnpenennTenb MaTpULIbI
2X2, ero reoMeTpU4IECKUIl CMBICII U
CBOICTBA; BHIYMCIIEHUE €T0 3HAUYECHUS

02.10.2023

03.10.2023

04.10.2023

http://school-
collection.edu.ru/



http://window.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

20

Ornpenenurens MaTpUIbl 2%X2, €ero
F€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUKCJIEHHUE €r0 3HAYCHUS

06.10.2023

21

22

23

[Ipumenenue onpeaenuTens s
PELLIECHHS CUCTEMBI JINHEMHBIX YPABHEHU
Pelienue npukiIaiHbIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

Pemenre mpukiaaHbIx 337124 ¢ ITOMOIIBIO
CHUCTEMBI JINHEUHBIX YPAaBHEHUI

09.10.2023

10.10.2023

11.10.2023

http://school-
collection.edu.ru/

24

KonTtposnpsHas pabdora: "Pannonanbuble
ypaBHEHHU U HepaBeHCTBA. CUCTEMBI
JUHEHHBIX ypaBHEHUN"

13.10.2023

http://school-
collection.edu.ru/

25

26

OyHKIMS, CIIOCOOBI 3a1aHus HYHKIUH.
B3anmuo obpatHbie QyHKINH.
Komnosunus ¢pyHknumit

I'paduk QyHkuuu. dnemMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

16.10.2023

17.10.2023

27

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHu# Qpynkuuu. Hynu ¢pyHkum.
ITpoMexyTKH 3HaK MOCTOSIHCTBA

18.10.2023

http://school-
collection.edu.ru/

28

UYErHble 1 HEUETHDBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (pYHKIIMH

20.10.2023

29

30

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonbiee 1 HauMeHblee 3HAaUEHNE
(GYHKIIMHY HAa IPOMEXKYTKE

JluneliHasi, KBagpaTU4Has U JpOOHO-
AuHenHas QyHKIH

23.10.2023

24.10.2023



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DJIeMEHTapHOE UCCIIEIOBAaHUE U

http://school-

31 i
HOCTpOEHKE TPaPUKOB dTHX (PYHKIIUI 25.10.2023  collection.edu.ru/
32 DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOCHUE TPaAdUKOB ITHX (QYHKITUH 06.11.2023
33 Crenens C 1eNbIM I0Ka3zareneM. buaom
Herotona 07.11.2023
34 Crenenb ¢ 1eTbIM TOKa3aTeneM. bunom
Hrrotona 08.11.2023
Crenennast GyHKIUS C HATYPaJIbHBIM H
35 . E€ cBoii
HeNbIM ToKaszareseM. E€ cBoiicTBa u 10.11.2023
rpaduk
36 Kontponbnas pabota: "Crenennas
¢bynkmus. E€ croiicta u rpaduk" 13.11.2023
37 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTETEeHH U ero CBOMCTBA 14.11.2023
38 Apudmerndeckuii KOpeHb HATYPATBHON http://school-
CTEIIEHHU U €ro CBOKMCTBA 15.11.2023  collection.edu.ru/
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHIH,
39
COJIepXkalINX CTENIEHU U KOPHU 17.11.2023
[IpeoOpa3oBaHms YUCIOBBIX BEIPAXKCHHH,
40
COJIepXkaIINX CTENIEHU U KOPHU 20.11.2023
41 [IpeoOpa3oBaHMs YUCIOBBIX BEIPAXKCHHH,
COJIEpXKAIINX CTETIEHU U KOPHU 21.11.2023
Uppannonansueie ypaBHeHus. OCHOBHBIC
42
METO/TBI p?’H_ICHI/ISI UPPaAIMOHATEHBIX 99 11.2023
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIE
43
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX 24.11.2023
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ypaBHEHUI

UppanuonansHblie ypaBHeHUs. OCHOBHBIE

http://school-

44 METO/IbI PELICHUS UPPALUOHATBHBIX .
! pu bpat 27.11.2023  collection.edu.ru/
ypaBHEHUU
PaBHOCHIIbHBIE TTEPEXO/BI B PELICHUH
45 -
HUPPALMOHATLHBIX YPaBHEHU 28.11.2023
PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT
46 -
HUPPALMOHATILHBIX YpaBHEHUT 29.11.2023
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
47 -
UPPaLMOHATILHBIX YPABHEHUM 01.12.2023
PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
48 -
UPPALMOHATIBHBIX YPaBHEHHIM 04.12.2023
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn
49 KaK KIIMA OOpaTHOM CTEIeHU C
by P 05.12.2023
HaATypaJIbHBIM ITOKa3aTeleM
CaoiicTBa u rpaduk KOpHs N-0i1 CTeNeHN
50 Kak (hyHK I/I;p 0((31) aTHOfII) CTETICHH C hup://school-
v P 06.12.2023  collection.edu.ru/
HATypaJIbHBIM ITOKa3aTelIeM
Konrtponbnas pabora: "CoiicTBa u
51 rpauk KOpHs N-OM CTEIECHH.
pacpiic kop . 08.12.2023
HppanuonaibHble ypaBHEHUS
59 CrermneHsb ¢ palmoOHaIbHBIM MTOKa3aTeIeM
U e€ CBOICTBa 11.12.2023
53 CreneHb ¢ palioHAILHBIM TI0Ka3aTeIeM
u e€ CBOMCTBa 12.12.2023
54 CrermneHsb ¢ paliioHaTbHBIM MTOKa3aTeIeM
U e€ CBOMCTBa 13.12.2023
55 [ToxazatenbHast QyHKIM, €€ cBOICTBA U
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rpaduk

15.12.2023

Hcnons3oBanue rpaduka QyHKIUU A5

56
pelieHust ypaBHEHHU I 18.12.2023
Hcnonb3oBanue rpaduka GyHKIUN 115 http://school-
57 - .
pelIeHus ypaBHEHU 19.12.2023  collection.edu.ru/
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE
58 METO/IbI pcvzmeHm{ NI0Ka3aTeIbHbIX 20.12.2023
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUss. OCHOBHbBIE
59 METOIbI pG:IHeHI/Iﬂ NIOKa3aTeIbHBIX 92 129023
ypaBHEHHIA
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
60 METO/IBI peimeHI/m MOKa3aTeIbHbBIX 95 12 2023
ypaBHEHHIA
61 KoHntposbHas padora: "[lokazaTenpHas
¢byukmus. [TokasarensHble ypaBHeHUA" 26.12.2023
62 Jlorapudwm gucia. CBoiicTBa orapugma 27 12,2023
63 JI . i
orapu¢m uucna. CpoiicTBa norapupma 08.01.2024
. http://school-
64 Jlorapudm uncna. CoiicTBa jgorapudpma 09.01.2024  collection.edu.ru/
65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 10.01.2024
66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 12.01.2024
67 [IpeoOpazoBanue BBIpaXKEHUH,
CoJIeprKalIuX JoraprudmMbl 15.01.2024



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[IpeobpazoBanue BoIpaXeHUH,

68
coJIepXKaIiux Jorapudmpl 16.01.2024
69 [Ipeobpa3oBanue BbIpakeHUH,
COJIeprKalIuX JoraprudMbl 17.01.2024
70 Jlorapudmudeckas hpyHKms, e€
CBOMCTBA U Trpaduk 19.01.2024
7 Jlorapudmmueckas pyHKIus, €€ http://school-
CBOMCTBa ¥ rpaduK 22.01.2024  collection.edu.ru/
7 Hcnons3oBanue rpaduka QyHKIHH 115
pelieHust ypaBHEHH I 23.01.2024
Hcnons3oBanue rpaduka QyHKIUU AJIs
73 -
pelieHus: ypaBHEHU I 24.01.2024
Jlorapugmuueckue ypaBHEHUS.
74 O
CHOBHBIEC METO/IbI PEIICHUS ) 26.01.2024
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUS.
75 OcCHOBHBIE METOIbI PELLIEHUS ) 99.01.2024
norapu(MUUECKUX YpaBHEHUN
Jlorapugmuueckue ypaBHEHUS.
76 OCHOBHBIEC METO/IbI PEIICHUS ) 30.01.2024
Jorapu(MUUECKUX YpaBHEHUN
PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU http://school-
77 . .
JorapuGpMUUECKUX ypaBHEHUIA 31.01.2024  collection.edu.ru/
78 PaBHOCHITBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(MUUECKUX YpaBHEHUN 02.02.2024
KonTtponbhas pabora:
79 "Jlorapudmmyeckast pyHKIUS. 05.02.2024

Jlorapudmuueckue ypaBHeHus"
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CuHycC, KOCUHYC, TAHT'€HC U KOTAHI€HC

80 YHUCJIOBOTO apryMeHTa 06.02.2024
81 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAHT€HC
YHUCJIOBOT'O apryMeHTa 07.02.2024
82 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHUCJIOBOTO apryMeHTa 09.02.2024
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC http://s_chool—
YKCJIOBOIO apryMeHTa 12.02.2024  collection.edu.ru/
Tpuronomerpuveckas OKpy>KHOCTb,
84 OTIpeieIeHue TPUTOHOMETPHUYECKIX
@yF})IKIIIHﬁ IH/ICJE))BOFO aprI\I?IeHTa 13.02.2024
TpuronomeTrpuyeckas OKpyKHOCTb,
85 orpezeNieHue TPUTOHOMETPUIECKHIX
(1)yI})IKII[II/II71 ‘II/ICJIEBOFO apr1\l:/)I€HTa 14.02.2024
86 OcCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI 16.02.2024
87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyITBI 19.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyITBI 20.02.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI 21.02.2024
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX
BBIpaXEHUI 26.02.2024
01 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAXEHUI 27.02.2024
92 [IpeobpazoBanue TPUTOHOMETPHUECKUX httQ://s_chooI-
BBIPAXEHUI 28.02.2024  collection.edu.ru/
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[IpeobpazoBanue TPUTOHOMETPUUECKUX

93 BBIPOKCHHI 01.03.2024
94 Pewienne TpuroHOMeTpU4ECKUX

ypaBHEHUU 04.03.2024
95 Pemenuie TpUroHOMeTpHUUECKUX

ypaBHEHUU 05.03.2024
96 Pewienne TpuroHOMeTpUYECKUX

ypaBHEHUH 06.03.2024
97 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU 11.03.2024
08 Pemenne TpuroHoMeTpudeCcKuX

ypaBHEHUU 12.03.2024
99 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU 13.03.2024
100 Pemienne TpuroHOMETpUYECKUX

ypaBHEHUU 15.03.2024

KonrpomnsHas padora: http://school-
101 "TpuroHomeTpuyeCcKue BBIpa)I(eHI;IH u 18.03.2024 Colllection.e quru/

TPUTOHOMETPHUUYECKHE YPABHEHUS

[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS
102 nociuenoBarenbHocTell. Merto

MaTeMI:lTH%CKoﬁ UHIYKIAN ! 19.03.2024

MOHOTOHHBIE B OTPAaHUYCHHBIC
1 1| BaTtenbHOCTU. MlcTOpus aHanmu

% | e, e

104 Apudmerndeckast nmporpeccus 99 03.2024
105 I'eomerpuueckas nporpeccust
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01.04.2024

beckoneuHno yObIBarommas

106 reoMeTpHuuecKas porpeccus 02.04.2024
107 Cymma 6eCKOHeI1H0 yOBbIBaroIIei

T€OMETPUUYECKON MTPOTPECCUU 03.04.2024
108 JIMHENHBIN ¥ DKCIOHEHUMUAIIBHBIN POCT.

Yucno e. Dopmyiia CI0KHBIX MPOIEHTOB 05.04.2024
109 JIMHEHBIN U SKCIOHEHIIMATIBHBIN POCT. httQ://s_chooI-

Yucno e. Dopmyra CI0KHBIX MPOIEHTOB 08.04.2024  collection.edu.ru/

Hcnonp30BaHre IPOrpeccuu s
110 PEIICHUS PealIbHBIX 3aa4 MPUKIIaTHOTO 09.04.2024

xapakrepa
111 KonTponpHas padora:

"ITocnenoBarenbHOCTH U porpeccun” 10.04.2024
112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 12.04.2024
113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB

byHKIMI 15.04.2024
114 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha

OTpEe3Ke 16.04.2024
115 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTpEe3Ke 17.04.2024
116 MeTtoa HHTEpBaIOB JJIs pEIICHUS

HEPABEHCTB 19.04.2024
117 MeToa HHTEepBAIOB /ISl pEIICHUS

HEPaBEHCTB 22.04.2024
118 MeToa HHTEepBAIOB JJIsl pEIIEHUS

HEPaBEHCTB 23.04.2024
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[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

119 GYHKIMHA 715 pelIeHus 3a1a4 24.04.2024
120 HpI/IMertHHe CBOMCTB HEIIPEPBIBHBIX httQ://s_ChooI—
GYHKIUH 1S pereHust 3a1a4 26.04.2024  collection.edu.ru/
121 [TepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 90.04.2024
122 Onpenenenne, reOMETPUYECKHIA CMBICI
MIPOM3BOTHOM 30.04.2024
123 Omnpenenenne, GU3HUECKUN CMBICIT
IIPOU3BOTHON 03.05.2024
124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIMN 06.05.2024
15 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIIH 07.05.2024
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 08.05.2024
127 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (HYHKLINH 13.05.2024
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI 14.05.2024
129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO M KOMIO3UIIUU (DYHKITHI 15.05.2024
130 [Tpou3BoiHAs CyMMBI, TPOU3BEICHHUS,
YaCTHOTO M KOMITO3UIIUU (DYHKITUH 17.05.2024
131 Kontponbnas padora: "[IponsBognas” 90.05.2024
132 [ToBTOpenue, 060061ICHNE, http://school-
cucTeMarusanus 3HaHuil: "YpapHenus" 21.05.2024 @ collection.edu.ru/
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133 [ToBTOpenue, 06001ICHNE, 1
cucreMaTtu3alus 3HaHui: "OyHKun" 22.05.2024
134 Wrorosas KoHTpOJbHAS paboTa 1 1 94.05.2024
135 HroroBast koHTpoIbHAs paboTa 1 1 94.05.2024
136 [ToBTOpenue, 06001ICHNE, 1
CHCTEMAaTU3alys 3HaHUH 26.05.2024
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIUI Ha
MOHOTOHHOCTH ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne npon3BOIHOM K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIETO 1

HaMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIETO 1




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GYHKIINY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(byHKIMHU HAa OTpE3Ke

Haxoxaenre HauOobIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIMU HA OTpE3Ke

12

Haxoxnenne HanOoIpIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

[IpuMeHeHne Npon3BOHON s
HaXO0X/ICHUS HAaWIY4IlIero peleHus B
MPUKIIAIHBIX 3a7a4yax

14

15

16

IIprMeneHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaWITY4YlIEro pelieHus B
MPUKJIAJIHBIX 3a/a49axX

IIprMmeHeHre nporu3BOIHOM IS
ONPENEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYJIoN HUITH
rpaduxkom

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3alaHHoro GopMysIon WiIH
rpadpukom




17 Kommozunus ¢pyHKImi

18 Kommozurust ¢hyHKImii

19 Komnosunus ¢pyHkuuit

20 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

99 KonTtponsnas pabdora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe NIeMEHTAPHBIX (DYHKIMH.
[TpaBuia HaX0XXAEHUSI IEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIe 3TIeMEHTAPHBIX (DYHKITHH.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

26 Wurerpair. ' eoMeTpU4ECKUNA CMBICI
MHTETpasia

97 Brruncnenue onpeneia€éHHOro nHTerpana
no popmyne Herotona-Jleliouuma

28 Brruncnenue onpenenéHHoro HHTerpana
1o popmyne Herotona-JleliOHuma

29 [TpuMeHeHne MHTErpaia s HaXOXKAECHUS
TJIOMIAJIEH TUIOCKUX PUTYp

30 [Ipumenenne nuHTErpaia 1 HaXOXKIACHUS
00BEMOB reOMETPUYECKHX Tel

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii muddepeHaaTbHbIX

32 .
ypaBHEHUU
Marematrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO
Qg depeHraIbHbIX ypaBHEHUN

34 Kontposbnas padota: "[lepBoobpasznas u
uHrerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOIiCcTBa U rpaduKu

36 Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOIiCcTBa U rpaduKu

38 Tpuronomerpudeckne GyHKINHU, HX
CBOIiCcTBa U rpaduKu

39 Tpuronomerpudeckne GyHKINHU, UX
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpaBHEHUH € MMOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenuie TpUroHOMeTpHUUECKUX

44
HEPaBEHCTB

45 Pemenuie TpUroHOMeTpHUUECKUX
HEPABEHCTB

16 Pewienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenuie TpUroHOMeTpHUUECKUX
HEPaBEHCTB
KoHntponbhas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (PYHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OcCHOBHBIE METOIBI PEIICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OcCHOBHBIE METOIBI PEIICHUS
norapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMUIECKIX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS

Jorapu(pMUIECKIX HEPABEHCTB




OCHOBHBIC MCTObI pCHICHUA

> UppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIbHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHHUS
UpPPaMOHATIBHBIX YPaBHEHUN
62 ['paduueckue MeTobl pelIeHus
UppalMOHATIBLHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHHuS
IIOKa3aTEJIbHBIX YPaBHEHUI
64 I'paduaeckue MeTO Bl pemIeHHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
JorapupMHUUECKUX ypaBHEHUH
66 I'padmaeckne MeTOIBI pemeHHs
norapu(pMUUECKIX HEPABEHCTB
67 I'paduueckue MeTOIbl peLIeHus
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTObI perIeHus
68 MOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
YpaBHEHUNU
['paduueckue METO B! perIeHuUs
69 MOKa3aTeIbHbBIX U JIOTapu(pMUIECKUX

YpaBHEHUNU




70

I'paduueckue MeTo Bl pemeHus
NOKa3aTeJIbHbBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'paduueckue MeTo Bl pemeHus
MOKA3aTebHBIX U JIOTapU(HMUIECKUX
HEPABCHCTB

72

73

74

KoHntpoinbnas pabdora: "UppanroHaibHbIe,
NoKa3aTeIbHbIC U JoTapuMuiecKkue
HepaBeHcTBa"

KommuiekcHbie uncna. AnreOpanueckas u
TPUTOHOMETpHUECcKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommuiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUEcKast (HOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75

Apudmerndeckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YK CIIaMU

I/I306pa)KCHI/IG KOMIIJICKCHBIX YHCCJI Ha
KOOpﬂHHaTHOﬁ INJIOCKOCTH

78

N3o0paxeHue KOMIIJIEKCHBIX YHUCET Ha
KOOPAWHATHOM IIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHUCJIa
®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIs1




petieHus GU3NIECKUX U T€OMETPHUICCKHUX
3a1a4

KonTtponsHas padora: "KomruiekcHbie

82 |
yuclia
83 HarypanbHble U 11e1ble Yrciia
84 HarypanbHble u nensle yucia
85 [TprMeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCell
86 [IpumMeHeHre MPU3HAKOB IETUMOCTH
LEJBIX YUCell
87 [IpumMeHeHne MPU3HAKOB IETUMOCTH
uensix yucesn: HOJl u HOK
88 [TpyuMmeHeHre TPU3HAKOB JIETUMOCTH
nensix yncen: HOJ u HOK
89 [IpumeHeHre MPU3HAKOB IETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
90 [IpumMeHeHre MPU3HAKOB IETUMOCTH http:/Awindow.edu.ru/
LEJbIX YUCEeJI: OCTAaTKH [0 MOAYIIIO
[TpuMeHeHre NPU3HAKOB JIEIUMOCTH
91 LEeJIBIX Yucell: anroput™ EBkinaa s
peleHus 3a1a4 B IIeJIbIX YUCIax
KonrtponsHas pabora: "Teopus nensix )
92 | http://window.edu.ru/
qrcen
CucremMa 1 COBOKYTHOCTh ypaBHEHUH.
93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CJIEJICTBUS
94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIBHEBIE CHCTEMEBI B CHCTEMBI-



http://window.edu.ru/
http://window.edu.ru/

CIICACTBUA

95

96

97

OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUI

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHATBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUN

http://window.edu.ru/

98

OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

99

100

101

102

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUI

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3
pa3InYHbIX 001acTe HAaYKU U peallbHOM
KHU3HHU, HHTEPIpeTalys MOTYyYeHHBIX
pe3yabTaToB

[IpumeHeHne cuCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3aJa4 1 3a/1a4 U3
pa3NINYHBIX 001aCTe HAYKU U peaslbHOM
KHU3HU, UHTEPIPETaLs MOTYyIeHHBIX



http://window.edu.ru/

pe3yJIbTaToB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHX 3a/1a4 U 3aJ1a4y 13

103 pa3nuyHbIX 001acTeil HAyKH U pealbHOM
KHU3HHU, HHTEPIPETALNS TOTYISHHBIX
pe3yabTaToB
KoHntposbhas padota: "Cucremsl

104 palnMoHaATBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUI"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanuonansHbie HEpaBEHCTBA C
napameTpamu

107 PanyonaneHbIE CUCTEMBI € TApaMETPAMU

108 HppaunoHnanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIE CHCTEMBI C
napameTpamu

110 [Toka3arenbHble ypaBHEHMsI, HEPAaBEHCTBA
C ImapaMeTpaMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuueckre ypaBHeHuUs,
HEpaBEHCTBA C TapaMeTpaMu

113 JlorapugpmuuecKkue CuCTEMBI ¢
napameTpamu

114 TpuroHoMmeTpuveckne ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruuecKrue HEPABEHCTBA C




napaMerpamu

116

117

118

TpuroHoMmeTpuveckue CUCTEMBI C
napaMerpamu

[TocTpoenue u ncciaenoBaHue
MaTEeMaTUYECKHX MOJICIICH peaTbHbIX
CUTYallMi C TOMOIIBIO YPABHEHUH C
napameTpamMu

[TocTpoeHue u uccneaoBaHue
MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

IToctpoenue u uccneaoBaHue
MaTeMaTHUYECKUX MOJIENIeH peaTbHbIX
CUTYaIMi C OMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

120

KonTtponpHas pabdora: "3anaun ¢
napamerpamu”

121

122

[ToBTOpenue, 06001IEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"
[ToBTOpenue, 06001IEHNE,
cUcTeMaTH3alus 3HaHuii: "YpaBHeHus"

123

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3alus 3HaHU: "Y paBHEHUSI.
Cucremsl ypaBHeHHN"

124

125

[ToBTOpenme, 0600IIEHNE,
cucremaTtusanus 3Hanuil: "HepaBencrsa"
[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuii: "Hepasencraa"




[ToBTOpenue, 06001ICHNE,

126 y 1
cucremaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHnue, 06001ICHNE,

127 cucreMaruzainus 3Hanuii: "[IponsBognas u 1
e€ npuMeHeHue"

[ToBTOpEHmE, 0600IICHNE,

128 cucreMaruzanus 3Hanuii: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpEHHE, 0000IICHUE,

129 cucreMaruzanus 3Hanui: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001ICHNE, 1
cucreMartu3alus 3Hanui: "OyHxuun"

132 [ToBTOpenue, 06001IIEHNE, 1
cucreMartu3anus 3HaHui: "Oykuun"

133 [ToBTOpenue, o6odIIEHKE, 1
cucreMartu3anus 3HaHui: "Oyakuun"

134 Hroroas koHTpoabHas pabora

135 HToroBas KOHTpoOJIbHAsA paboTa 1 1

136 [ToBTOpenue, o6odIIEHKE, 1
cUCTeMaTH3aIusg 3HaHWI

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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